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Make a plastic bottle Planter

Take a few used plastic bottles (18)' Wash them thoroughly and

waitforthemtodrycompletely.Cutthebottlefromthemiddle
as shown in the plcture' Punch 2 holes on each side of the cut

;;;ii"; in a way that a thick thread can be inserted into these

holes. Insert the thick thread into these holes and tie them securely

suchthatwhenyouhangthebottlestheyshouldnotveeroffto
one side.
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Line the inside of the bottles with aluminium foil. This will act as

aninsulator.Thefoilwillnotallowtoomuchheatfromthesun
to dry out the soil completely and at the same time will keep'the

plant warm enough to grow'

Now put some soil on the aluminium foil' Then' sow some seeds'

Hang the bottles in a place where they can get proper sunlight'

Keep watering them from time to time'

You have just reused some plastic bottles that would have taken a

few thousand Years to decomPose'

!

I
I
I
v



ri .il

aes"$g'ffir*p**

rne crops grown during the monsoons
(/une-October) are called kharif
crops. Seeds of these crops are sown
at the beginning of the monsoon
season. After maturation, these crops
are harvested towards the end of the
monsoon season. Some examples of
kharif crops are maize, millets (jowar
and bajra), cotton, paddy, soyabean,
green gram, black gram and sugarcane,

Zald Crops
These include crops that are grown
from March to fune between
the rabi and the kharif uops.
Watermelon, cucumber and
muskmelon are some examples of
zaid croos.

{

BIBTII OF AGBICULTUKE
Humans began as hunters and gatherers. They used to hunl fo.l animals and gather food from plantsand their various parts' ArounJ 11,500 years ago they gradually realised that'they could grow plantsthat can in turn provide them food. Thus, theylecam""ru.-.rr. il;;;o realised around 10,000years ago' that they could domesticate animals such as pigs, sheep and cattle. The branch of, sciencethat deals with various methods of food production for'tlie benefit of humans is called agriculture.
Today' the population of the w^orld is growing rapidly. It has become even more important for us tobuild newer and better ways of prodriirg ..op, ihut'.u, feed such large numbers of people.

$IIIAir IS A CROP?
A crop can be defined as a large number of one kind of plants grown together at one place. cropsgive us food and fodder for animals, fuer for transport, ;c. are its by_products.
crops can be categorised on the basis of the seasons that they are grown in. This is known as thecropping pattern. In India, there are mainly three types of ciop .yll"r,

$,1

,;,: .

fibft**

etc.

Crops that are grown in the winter
season which extends from November
to April are called rabi crops. These
require less water as compared to
kharif crops. Seeds of these crops are
sown in the beginning of the winter
season and harvested in ApriliMay.
Some examples of rabi crops are wheat,
pea, linseed, bariey and mustard.
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Rice Sugarcane

Wheat Mustard

Cucumber Muskmelon
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Sort out the croPs given in the

the designated columns in the
list below as per the

table.

Watermelon

Peas

three main categories and write in

Paddy

Cotton

Jute

Soyabean

Mustard

Linseed

Wheat

Muskmelon
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The basic activities performed by a farmer in the field to grow a crop are called agricultural practices'

with time, these practices have evolved giving rise to modern

agriculture that can support an increasing population' Farmers HB63 ymeX kmmnry?

need to take into consideration different iactors that would lead to

maximum yieid from their land. Let us understand the steps that 1* i:the 
second largest

are invotved in the process of agriculture of all major .ropr.- 
iltJ[J]l:'i:H:iX'"Xr1lil,""o,.

While producing a crop a farmer has to keep in mind the is the 7th largest in exporting

properties of soil, climate, amount of rainfall, temperature' altitude' agricultural produce.

.t..^D"p.rrding upon these parameters, farmers decide which crops

are to be cultivated and at what time of the year'

The stages involved in producing a crop include:

1. Crop selection

4. Seed sowing

7. Fertilisation

Land preparation

Irrigation

Harvesting

3. Seed selection

6. Crop growth

9. Storage

2.

5.

B.

Before we get to know about each stage in detail let us first get to know about the agricultural

implements (tools) used in farming during its various stages.

The plough helPs in turning

the soil.
Preparation

of soil

15
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A hoe loosens

the weeds and

turns the soil.

A seed drill sows seeds at equal distance
and at proper depth.

A cultivator
prepares the

soil for the

sowing

of seeds.

from one anotherSowing

Irrigation

A moat is a

container in

which water

is drawn from

a well using a

pulley.

ln rahat, an

animal, usually

a buffalo or

an ox, is used

to draw water

from the well.

ln a chain pump

several buckets

are attached

to a long chain

positioned on a

circular disc.

Here water is drawn up with the help of motors.
These motors are called motor pumps

Harvesting

Sickle is an

implement

with a curved

metallic blade

used for
reaping grains.

Combine

harvester is used

in harvesting a

wide variety of
crops.

I
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t)nce the crop is selected on the basis of factors such as season, price of the crop and its demand in

rhe market the farmers begin other stages that follow in its production. Let us look at all the stages

--rolv in detail.

to the bottom. Thus, it becomes

i'r*pax rmB*q*w q-Pf *v":a* $

lhis is the first and one of the most important steps' Turning

lhe soil is important because it loosens the soil' Loose soil

illolvs the roots to breathe easily even when the roots go deep

,r-rto the soil. Earthworms and other microbes pregent in the

.oi1 help loosen the soil and are called t]ne friends of the farmer'

The,v also add humus to the soii'

\s plants and animals die they are mixed into the soil' These

:re acted upon by the soil microbes and converted into simple

nutrients, which are beneficial to the plants' Since only a fen'

;entimetres of the top layer of the soil supports plant 
9t?*tl: .

:urning and looseni"g .i the soil brings the nutrient-rich soil to the top'

1-re process of loosening and turning of soil is catrled ptoughing or tilling' This could be done with

.he help of a piough, u tio. or a cultivator. Sometimes additional water or manure is added to the soil

.repending on its condition'

5qr*s$ smB*a:&$cxffi ;satd ffi+*qo.'*vss'{

\fter the preparation of the soil, high quality or healthy.seeds

:re selected and dispersed in the fie1d by the process. called

.orving. Sowing .un b" done manually (by hand) or by using

seed drilling machines'

Some crops are lirst grown into seedlings in a small area

:efore being transplanted to the main field' e'g' paddy'

it is important to remember that even with an improved

,. url"ty of a plant the crop would not be good enough if the

.eeds are bad. A .otrr^ot practise is to soak seeds under water

.o assess the condition of the seeds' The bad seeds become

.Lght and float on the water surface whereas the good seeds sink

.Jri.. to identify bad seeds from the good iot'

I<$d *eag $??ffi B?{E r*: ;eet.d **E'$ #-$*s*;:rys;

?1ants need nutrients to grow. As the plants absorb nutrients they sl,wly start depleting from the soii'

-;-L order to bring the balance back, nutritional supplements such as natural manure and chemical

-ertilisers are added to the soil'

\lanure is the product of decomposition of plants and animal wastes' Fertilisers are chemical

:ompounds consisting of a particular piant nutrients and are produced commercially' Some examples

-rf iertilisers are-urea, ammoniu- ,rfpfru,., suPer phosphate (nlonocalcium phosphate)' potash'

\PK (Nitrogen, Phosphorus, Potassium)' etc'

The use of fertilisers has brought about marked growth of yield in maize, wheat, paddy and other crop

-.roduces. However, excessive use of fertilisers could hu*p"' the natural content of the soil resulting in

Jegeneration of the quality of the soir. Thus, using manures is a better alternative to help maintain the

,ertility of the soil.

Ploughing usin'g modern equipments

Seed sowing

17



The table given below distinguishes between manures and chemical fertilisers.

:, .-t . .&.

i1T'.:ll: t1; ,ar

Aim: To understand the role of manures and fertilisers in ihe grov';th *f pianis

Materials required: Green moong seeds, a petri-dish, three heak*rs, s*ff]e scii, a packet of NFK

fertil!ser, some organic manure, water and a measurtng sre le

Procedure:

1. Soak the moong seeds overnight in a petri-dish tc n:ake

thern soft.

2. Take soil in 3 beakers and label them as Beaker A, S and C.

3. Mix two tea spoons of manure in Beal<er A, two teaspocns

of NPK in Beaker B and no additional nutrients in Beaker C.

4. Sow the seeds in the beakers and place them in the:*n
for 8*L0 days.

Make sure the soil does not dry completely during the c*urs*

of your experiment.

Observation: Measure the length of the plants using a scale and note yo{,ir obs*rvafion below.

A:

B:

C:

Discussion: The length of the plants in both A and B ane m*re than ti"rat ii: {- i:ecause of the extra

nourishment that the manure and the fertiliser have pr'*vided^ The iengti: cf the nlant ln Beaker

A however is still not more than Beaker B es manure takes rn*re tir^ne t* fift lh*n a fertiiiser.

These are chemical salts

'_"':'" '- '

They are prepared in factories

i19, ."1i,; ,;;;;.; 
" 
.,,' "'lf 9; ;

Ll:y-lr :tr_.d.,_9 9E :!9y- iTT:_1r1i_" 9!ti9t
They can be easily washed away by water

To avoid using excessive fertilisers a farmer could also leave the

field uncultivated in between two crops-a practise called fallow.

In addition to this, using manure can improve soil texture and its

water retaining capacity. Thus replenishing all the nutrients. i

Soil nutrients could also be replenished through crop rotation.
This means growing different crops alternately. The process of
growing different crops in succession on a single piece of land to

avoid exhausting the quality of the soil and to control weeds and

pests is called crop rotation. Earlier, farmers in northern India

used to grow legumes as fodder in one season and wheat in the

next season.

1B

Natural substance obtained by the decomposition of

Ual ver!: e $_P E* re:lqr',

9:vl9 !: qr:eL-"-q 
"'r !l:-El9 "l i"l s :T-1ll-::-! vp-.- ..

"-c"l!gi_! 9l!9i _!l!!s:-.long 
wrth g9-:-"-lb":"bl-"- l!!lf "l:

ftr_: :"I,:_!:! :19*_t! Pl:_ly:i l e L. : v Lt_:

Can remain in the soil for long periods

r:
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Wr*6li $j
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Crop rotation
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\Iixed farming is a practise where two q?es of crops are grown

simultaneoorly irr.r*sing th.e yield' Here the two crops are chosen

in a way to ensure that they fulfill each other's nutritional needs.

For example, the rabi cropswheat, gram and mustard can be used

rn mixed farming.

\ow-a-days farmers use biofertilisers' These are preparations

containing living cells of good microorganisms that help crop

plants, upiuk" of nutrients. Biofertilisers increase the nitrogen
'iration 

iate in the soil and help crops grow better'

tvater is the most important element for the growth of plants. However, different croPs require

ilifferent quantities oi water at different times during their growth' That is why water through

excessive iui' o. flood leads to the destruction of crops.

Irrigation may be defined as the science of artificiar apprication of water to the land in order to fulfill

the water requirements of the crops for the complete nourishment of the crops'

you have already learnt about the different implements of irrigation from the table given on page no' 16

Some of these are a more traditional methodi of irrigation, while some others have made their way

into more modern methods.

:

= L5

:

IIoat, chain-pump, dhekli, and rahat are

-m'olve more effort on the farmert end as

'rrater. In case of modern methods we use

some of the traditional implements of irrigation' and

these tools use physical force for the PurPose of drawing

machines or PumPs to draw water'

-SF' i,
:n) . ;rn

!:ta
'=.

lodern methods of irrigation help us to use water cautiousry with ress effort. Here the farmer saves

ater and energy with more effective results'

neofthemodernmethodsofirrigationaredescribedbelow.

Sprinkler System: This constitutes of a system of pipelines with

tie main pipeline going along the field and giving rise to a

number of smaller and thinner sub-channels'

Thesmallerpipesarefittedwitharotatingnozz|ethat.sprinklewater
over the crof wh.n required. The water is allowed to flow through

the main pip" unde. pi"rr*" with the help of a pump' Through the

rotating nozzlethe crop receives water as if it is raining'

LIses: Sprinkler irrigation is very trseful in sandy soil where the

soil is p^o.or* arrd eicapes quickly' This system is particularly

"pprop.iute 
where theie is limited or irregular water supply for

"gri..r1tu."1use. 
It is suited for crops that are grown closely

tJgether such as cereals, pulses, whe1t, sugarcane' groundnut;

.ottor, vegetables, fruits, flowers and spices'

Dripirrigationsystem:Dripsystemismoreeffectiveintermsof
,".rirrg *o:t"r. In this system, the water falls drop by drop near the

roots hence the name.

flses: It is the best technique for watering fruit plants' gardens

and trees. It can be very useful in places of water scarcity'

,.-,:'+3

1..: ,;d-
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All plants need similar resources for growth and

sustenance. That is the reason, farmer needs to

clear the field of all additional plants to minimize

competition and maximise the chances of easy

availability of resources for the main crop.

The wild, unwanted plants that grow in the crop

field during cultivation and compete with the clop

for space, water and other resources are called

weeds.

Many aggressive grass varieties like the smooth tufted

grass and erect grass are weeds ofpaddy crop.

The process of removal of weeds is called weeding. Some weeds interfere even in harvesting and may

also be poisonous for animals and human beings.

Major part of agriculture comprises the removal and control of weeds. The best time for the removal

of weeds is before they produce flowers and seeds. The different methods adapted to remove weeds

are:

Tilling before sowing of crops, thus uprooting and killing of
weeds,

The manual removal of weeds by uprooting or cutting them

close to the ground, from time to time. This is done with the

help of a khurpi.

Using a seed drill to uproot weeds.

Controlling weeds by using certain chemicals, called

weedicides.2,4-d Amine salt,2,4-D Ethyl ester are some

common weedicides used in India.

Chemical weedicides kill the weeds without affecting the crop.

Farmers dilute the weedicide to its desirabie concentration and spray in the fieids using a sprayer.

Caution: Chemical weedicides could affect the health of the farmer adversely. The f-armers should

cover their mouth and nose properly betore spraying. This is why weedicides are sprayed from a

distance and away from the body.

After all the hard work comes the sweet harvest. The cutting and gathering of crop aller it is fuily
mature is called harvesting.

For a cereal crop maturation usually takes 3 to 4 months. Harvesting

in our country is either done manuaily by a sickle or by a combine
harvester.

In the harvested crop, the grains need to be separated from the

additional small plants (corn or other crops). This is done by a two-
way process:

l. Threshing: The process of separating the grain from husk or

straw is called threshing. It can be either done manually (by

hand) or by using a machine called treadle thresher"

2A

Erect annual grass Smooth, typed annual
(50-100 cm tall) grass (70-75 cm tall)

Weeding

Threshing



2. Winnowing: After threshing, we must separate the grains from

the chaffs. Winnowing is the process of separating the grains

from the chaff using the varied weights of grain and chaff as the

method.

In India, harvest is celebrated with a lot of enthusiasm. various

festivals like Pongal, Baisakhi, Bihu, Nabanya' Makar Sankranti'

onam, Lohri etc are celebrated in different parts of the country at this

time.

The date for Makar sankranti, the harvest festival, changes every hundred years due to the

revolution of Earth. Now, the Makar Sankranti is celebrated on January r4 but a thousand years

ago, it used to be celebrated on December 3l'

Grains obtained by threshing are dried in the open. Adequate drying of grains is required to prevent

the growth of microorganisms that can harm the grains. The various methods of storing grains for a

longer time before they can be used are:

Keeping dried grains in jute iry6
bags, metallic bins or mud iffibins. ie4
Large scale storage of graint iW
in silos and granaries. i m

The dried grains being stored i r' : : , i '

in gunny bags, and placed in *,* , '{ - Yry:, " 
t-; i

properly ventilated concrete :"+'s*":"::*'*;;: ++sa '16+@; " &" *

halls, known as godowns.

jj

J]

.l-...

,2':

In large godowns pesticides are used to keep away animal pests or microbes' Routine inspection is

ulro ,Iqrli.ed to be done to ensure that the grains are protected at all time'

Make a flow chart to explain the main steps involved in agriculture'
! "" """

ii

1"' :.'

I .. l

:,

:i
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ANIIITAL HUSBANDKY

Animal husbandry is the scientific management of livestock for food or other useful harvests. It
includes feeding, breeding and disease control of the animals concerned.

Animal husbandry has led to many useful produce. Some of these are:

n Milk produced from cows, goats, buffaloes and other animals which eventually leads to the production

of cheese, ghee, butter, etc.

o Eggs produced from hen, goose, turkey, duck, etc. DO yOU kn'OW.?
o Meat produced from goats, sheep, poultry, dlcks, etc. In !ndia, there are 36 pure cattle
o Fish

. Wax

c Honel

breeds. Five of these breeds are known

for their milking prowess" The rest of
the breeds are used as piough animals.

i'*:j j"*s'rrr: d
' Crops: Same kind of plants grown in large scale at a particular ai"ea under eoniro!!ed

conditions

Mixed Farming: Practise where two types of cr*p: are grown sii'n*ltanenusiy in*r*a;i*g it':e!r yields

Crop Rotation: Practice of growing differ-eni crops alternaieiy

lrrigation: Science of the artificial application cf watei"to the lend rn *rd*r rr: fuiiiii the water

requirements of the crops for their complete nourishment

Drip lrrigation System: An irrigation system wiierein the ruater fails drcp by drr:p r:*ar the roots

Sprinkler lrrigation System: An irrigation system wherein tlie u;ater is sprinkled on crops using

a system of pipelines

' Weeds: The wild, unwanted plants that grow in the crop field rJuring cultivafion and cornpete

with the crop for space, water and other resourees

Harvesting: The process of cutLing and gathering *f crr:p aft*:'rt is fully rnatur+r

Threshing: The process of separating the grains fr"om the siraur

Winnowing: The process of separating tFe gra!rrs from the cha'is

Animal husbandry: Scientific management r:f livest*ck far f*oij ar ather useiul harvests

that includes feeding, breeding and disease controi of the *nin"rais cor:eerned

I'J*,'*"i$
+ +**dn*, l.t:i. , :

Agriculture in lndia entails the cultivation of Kharif, trobr and Zr;fd crops.

Methods of crop producfion have several steps sr-ich as preparati*r-', of soil using the plough,

irrigation using traditional methods like dhekliand newer ones like drip irr!gatiarr

Various methods like mixed farming and crop rotation are usqd tc increase the yield of the land.

Weedicides are used against unwanteci weeds growing with the main crop.

After harvesting, grains are separated frc,n": the main plant by the processes cf winnowing and

th resh i ng.

' The harvested and separated crop is then stored in large nrud bins, siios or gociowns.

Animal husbandry has led to many useful produce such as increase !n the pnodr-rction of meat,

eggs, fish and honey.
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I Tick {,,"} the **rr**t ,}ltstFJ*r.

1. Which of the following are important for the growth of plants?

a" lemperature b. Humidity c' Sunlight d' All of the above

2. Which of the following statement is not true for organic manure?

a. lt enhances water holding capacity of soil. b. lt has a balance of all plant nutrients'

c. lt provides humus to soil. d. lt improves texture

3 The pracfise in which farmers leave the field uncultivated in between two crops is

a. ploughing b. harvest c' fallow d' sowing

+ Method that uses motor pump to lift water for irrigation is

a. drip b. moat c. dhekli d. chain pumP

d. winnowing

d. winnowing

5. The process of loosening or turning the soil is called

c. harvest

a. sowing

1 . Fertilizers and Manures are a way of

a. nnaking the soil loose

c. making the soil moist

5 which of the following is an implement used for removing weeds?

a. Plough b. Seed drill c. Khurpi

b. Earthworm

d. All of the above

d. Rahat

-l Which of the following is used for tilling the land by a cultivator?

a. Tractor

L Fll in the blanks.

b. Bullock c. Buffalo d. Horse

- Paddy is sown in the month of

can be grown between the months of March-June'

is used for sowing of seeds.

Plants grown in large scale for food are called

5. Chemicals used to destroy weeds are called
t

C" State whether the followEng statements are t!'ue or false.

7. Kharif arops grow during winter'

2. Soil preparation involves ploughing and application of weedicides'

3. To avoid spoilage, grains should be washed thoroughly in water.

.1. Roots of wheat house Rhizobium bacteria'

5. Practises like crop rotation can increase the yield further.

a. sowing b. tilling

5. Method by which grains are separated from the chaff is called

b. tilling c. harvest

b. replenishing nutrients in the soil

d. getting rid of weeds

I What do we use for making comPost?

a. Microbes

c. Animal and Plant waste

2.

3.

4.
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f.lU" Match the following.

1,. Robi crop

2. Hoe

3. 2,4-D Amine salt

4. Threshing

5. Chemical fertilizers

Give reasons for the following.

1. Crop rotafion help in replenishing soil nutrients.

2. Manures are better than chemical fertilizers.

3. Earthworm are considered the friend of the farmer,

4. Drip irrigation could be effective in places with water scarcity.

5. Physical removal of weeds is better than weedicides.

&nsr*r*r th* fcil$mwing qumstt*ms in *r'le uvmrd nr a *img[e serlt*ne*.

L. Define Agriculture.

2. What do you understand by mixed farming?

3. Name the chemicals that are commonly used to kill weeds?

4. What are the implements used for the traditionai irrigation method?

5. Where do farmers store their grains?

&ficw*r ths f*ii**vi*g qu*stimns in hri*fl

1. What are the factors required for the process of germination?

2. What are biofertilisers? How do they improve crop yield?

3. Give the difference between fertilizers and manures.

4. What is fallow? How does it help in yielding better crops?

5. How are the grains obtained from the crop?

6. Differentiate between mixed farming and crop rotation.

7. What are the various food products that we get from animals?

Answ*n th* f*ll*wing qa*csti*r:s in d*taiB"

L. Classify crops as per the seasons they grow. Explain each with examples.

2. What are the different methods by which nutrients are replenished in the soil? Explain each in brief.

3. What is irrigation? Describe different ways in which irrigation happens in lndia.

a. Weedicide

b. Separating grain from straw

c. Absorbable nutrients

d. Loosening of soil

e. Wheat

E.

F

/:

l-t .

1".

2.

Out of The ffimx

You are made in charge of a l-5 days camp in a remote area of a tropical rainforest.

a. Apart from tinned food, what other food rations would you like to stock up for your team?

b. Which methods would you employ for safe storage of the food?

Which systern of irrigation would you suggest for plants grown on either side of a newly

constructed road? Give reasons.
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Visit a nearby farm and talk to the farmers there. Ask them about the difficulties they face in

agriculture. Get to know how they solve them. Do they use any kind of technology to prevent

these challenges? Help them with the information you now know and share it with them'

OR
i 

-- 
, !L.^,.-L r.rhil^ r+ r.

i ao to a nearby godown or a granary. Find out the various steps a crop goes through while it is

i U"ing stored. Explore the efficiency of storing grains using these methods and how effective

I theY are. i
t-

Rice ha rvester: https://www.youtube.com/watch?v=kq lAAtigSko

I rrigation : https ://www.youtu be.co m/watch ?v=a m rCM a kol KA

Harvest festivals: https://www.youtube.com/watch?v=-5JCBcTPKOk

:i": :, ::,..',i;'.,'t,' .1';i";;:,"';'','.' "

Refer to your geography book and mark the various cereal producing states in the map of lndia.

Can you identify some areas in a state that do not produce any major crops? Can you guess why?

Do not forget to make a legend with your map'

,- Teee her's Note
I

i erolect-based learning could be used to teach this chapter better' Arrange the trips

to a nearby farm and-an agricultural research institute and help them understand the

different aspects of crop pioduction. You could also arrange a trip to a nearby silo or

granary to help students understand how various crops are stored. lnculcate respect for

i=u.*"r, in the student's mind and make them aware of the importance they have in

our society.

: i;nit)). :,:,:,;:*,::. ii.:.'::. i111

'lfiii,r' ii!ii;.r

a

a

a

To ensure food security, alternate methods of pest control like the bio-pesticides need to be

introduced to farmers in a consorted manner to take Green Revolution a step forward in the

coming generation. Moreover, organic farming has emerged as an alternative to ever-changing

agriculture practices. The organic crop as produced is safe to consume as it does not have any

chemicals or pesticides.

Go to a nearby agricultural institute. Find out what new varieties of crop plants have been

produced there so far. Try to understand the method that was adopted to produce these new

va rieties.

brief.
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Observing life we cannot see

Take a paper plate with some food items such as a piece of cut
apple, an orange slice and its peel, a slice of bread, and a small
piece of banana. Sprinkle a few drops of water on the plate that
has these food items. Take a zip lock bag and place the filled plate
inside the bag.

Leave the bag as is for a week. You

will observe that the food pieces

have moulds on them and the bag

is giving a distinct odour of rotten
food. This experiment confirms
the presence of microbes present

in the atmosphere that act on our
food and can spoil it, that is, make

food not fit for consumption if Ieft
in open even for a few days.

WTilAT AKE PITCKOBES?

The literal meaning of the word microorganism is a very small living
thing that can only be seen under a microscope. Thus, they are also

known as microscopic organisms or microbes. The study of microbes
is referred to as microbiology.

Microorganisms are everywherd around us. Be it inside the soil, the
ocean flooa high up in the atmosphere, deep inside the rocks and
even within the Earth's crust.

$S&s&csry mS &Sfiarephim&mgy

The Dutch scientist, regarded as the father of microbiology, Antonie
van Leeuwenhoek was originally a businessman by profession. He
ran his own shop of fabrics and wanted to study on how to improve

What are Microbes?

Beneficial and Harmful

Microorganisms

Nitrogen Fixation

Food Preservation

j=s5rrj
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.ate

the quality of threads, which makes up a

fabric. In order to observe a thread more

carefully, he started to make his own lens

and designed a microscope in the process.

He accidently observed microbes for the

first time and got his work published in the

Royal Society of London.

@ffi
Aim: To cbservE microorganisn,s that cannot be seen through naked eyes.

Materials nequired: Sonne soil, water and a microscope.

Procedure:

1,. Collect soiyie soil fram ycur school ground.

2. !'r{ix it in water in a beai<er ancl let the soil settle down.

3. Take a drcp of water frCIm the beaker and put it on

d 5ilue.

4. Keep the slide uncer th* lens cf the rnicroscope and

observe it" Take the help of your" teacher in placing the

s!ide cori"ectitr and tuning (adjusting tn get a clear view

under the lens) the microscope.

Observation: M.ake a diagram of what you see under the microscope

description of wtrat you have juii observed in youi own words'

Ilpes of Microorganlsms
Microorganism can be classified into four major groups-fungi,

a. Fungi: Fungi (singular fungus), are a varied group including

the yeasts, rusts, mildews, moulds, and mushrooms. Not all

fungi are microscopic-we see mushrooms cropping in our

garden during monsoons proving the fact. Fungi grow best 
".

in dark and moist places but are also found in desert and

cold regions.

i

bt
't

i

in your notebook. Write the

i".?i:r r*,+i.i ii l'i',:llr'I

Mushrooms are more similar to
animals than they are to plants.

They are parasitic like animals

instead of being autotrophic

Iike plants.i\'1ng

also

robes

. the

,d

rIonle
JJ

:oYe
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Antonie uan Leeuwenhoek Leeuwenhoek's microscope
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Bacteria: Bacteria are the simplest and the most ancient organisms on the Earth. They do

not have a proper nucleus urrd .u, be both beneficial and harmful to humans' For example'

Lactobacillus is used in making curd whereas clostridium can cause food poisoning'

c. protozoa: These are unicellular organisms that behave like animals and belong to a group called

protista. Here a single cell perforrns all major functions. Common examples ate Entamoeba

iuosirrg amoebiasis-and, Eigtena. Euglena contains chlorophyll and can photosynthesise food'

ryffi
:je+r

l::..' r:iri:|!
liii:a 1:'

Algae: These are unicellular organisms that can photosynthesise food due

chl"orophyll. The cyanobacteria or blue green algae, Chlamydomonas and

silk are common examPles of algae'

to the presence of

Spirogyra or water

i r.

:..

i

lrj l

:r 
,

i.

:

]

e.

.:!

Virus: Viruses are also microscopic. In fact they are several times

smaller than other microbes. However, viruses are unique. 'lh.y

behave like living organisms only inside a living cell, like a plant or

animal cell or a bacteria. viruses are extremely harmful and cause

various diseases like common cold, flu, measles, chicken pox

etc. Some examples of viruses are flu virus, cold virus and human

immune deficiency virus (HiV), etc.

28
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Spirogyra

Staphylococcus aureus Clostridium perfringen s Spirillum

Arnoeba Paramecium Trypanosoma brucei

Chlamydomoruas Bladderwrack

Flu uirus spread
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ee current day microscope that you see in the school laboratory is very different from the instrument

rat Leeuwenhoek had designed. A simple optical microscope can magnify an object up to ten times

s actual size denoted by 10x. A compound microscope has two systems of lenses for even greater

ragnification. We usually mount the specimen on a glass slide, cover it with a coverslip and observe

rd examine it for closer inspection under a microscope.

ri-frerent parts of the microscope and their functions will be clear from the spread given below.

Hyepiece: This is a lens at

the top of the microscope

with 10x or 15x

magnification power.

-\rm: It supports different

:arts and helps us to carry

:he microscope.
Moving Nosepiece: This holds

two or more objective lenses

ry and can be rotaled to easilY

change the magnifi cation.Stage with clips: This

rs a flat platform where

''-ou place your slides.

l-here are ciips to hold

:he slides in place.

L oarse adjustment
Screw: It helps to

:-ove the lens up and

,-,rt.n thus bringing
:e specimen in focus

Fine adjustment
Screw: To be used

.ier the coarse screw

- -,r better clarity

,r, litrl
r i:li

,, ll

Objective lenses: One

of the most important

parts of a compound

microscope, as they

are the ienses ctrosest

to the specimen.

E

tr
ro

Base: The bottom

of the microscope,

used for support.

Illurninator: Some microscopes corne with a light to heip one see the

specimen better. More commonly microscopes have a mirror that refiects

light from an external light source through the bottom of the stage.

?9

LISR

A Compound Microscope



flir*sit P*ii,: ':'/
1" State the function of the following parts of

the following:

i,rii: ,'"i,; $i. l.,tit, +;Ii,:; $*Atitl.i',iiii'f, ii i'48{"-$ {}r{,:+E-{{ii'B:i'siGl*'ii$

Whenever we think of microbes we tend to think of

causing us pain and diseases. However, all microbes 
'

beneficial in more ways than one.

tseneflclal ltllcrober
Microbes are vital for the survival of living organism

help us are described below.

a L-tt: P,g-e

L. Base

.-. {i,Ps

Z" Give two examples of each of

; jiiqae

i..' i-l.;lit'::3

: iji"utozt)a

J l- I, ttlcii

E, VII U:

We use microbes for the production of alcohol, r,r

production of alcohol and wine. Yeast is grown ir

The process by which sugar in juices are converte

in the environment. Different ways by which they

re and vinegar. Yeast is used for commercial

;Llgary juices of grapes, fruits, barley, rice, etc.

to aicohol is called fermentation.

spiring one too. ln L92B Scottish Scientist

served that certain areas of his pertridish that were

'owth of bacteria. He isolated the moulds and

tling manli bacteria that are harmful to humans.

hat is still widely used to cure many ailments.

b.

rl

f.

the rnicroscope:

Stage

Chjective Lens

Arm

minute creatures

are not harmful.

that enter into our bodies

In fact most of them are

All of us fall ill some time or the other; the doctor usually give us antibiotics. Antibiotics are medicines

made from micro-organisms that kill or stop the growth of other disease-causing bacteria. Streptomycin,

tetracycline and erythromycin are some of the commonly used antibiotics'

Now-a-days many antibiotics are produced from certain fungi and bacteria and are used to cure

diseases even in plants and animals,

The discovery of antibiotics tells a great story ar

Alexander Fleming, while working with bacter:

contaminated with green mould did not allow t
cultured them to discover that they are capable

This mould, Penicillin was the first made antibi

Caution: However we should be very cautious wirile taking antibiotics. They should be taken only

on the recorrmendation of a practising doctor. Indiscriminate use of antibiotics could cause our

body to get used to the bacteria. This condition is referred to as antibiotic resistance and can lead

to a state where the diseases are not cured by medicines anyrnore" You shouid also finish your

antibiotic course one you start it, otherwise the disease does not get fully cured.
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rprising though it might seem, some bacteria live in our body and actually help us all the time'

:rtain bacte ria are u pi.t of our intestine. These help a great deal in the process of digestion and

eping our body disease free. After an antibiotic treatment, these beneficial bacteria also get killed

,rg .;i k, the harmful ones. We should take lots of curd or probiotic products after an antibiotic

urse to replenish the good bacteria of our gut.

,.&
^ 1'-,.i ji": 

*

Aim: To understand the gr*wth of beneficial microorganisms.

Materials required: l-ulkewarm nnilk, two bowls, spoon and some curd'

Drocedure:

- Tak-e lukevr,'arm n-rilk in ti,vo bowls'

- Mix a tea-spoon of curd in one of the bowls with lukewarm milk and

stir well. Label it Bowi ,A"

:hey :. Leave the other bowl as it is. Label it Bowi B'

Observation: Note ycur-observation in the space beiow:

r must have had raita or curd with your food. end who can resist

snmmers especially after a long session of playing. Lactobacillus is

rd, yogurt u.td .h".t". These bacteria multiply very quickly in the

e same bacteria help in making cheese and probiotics'

ast is used to make bread while mixed with sugar, flour and

rrm water. The yeast uses the sugar and flour as its food' It

eaks the food for energy for growth and reproduction by

dding. As it does this bubbles of carbon dioxide gas are

oduced in the dough. i:

rese bubbles make the dough expand and rise- As the dough

extremely sticky it traps the bubbles, preventing them from

@ping.When the dough is baked the heat kills the yeast and

. g"t fl"fl16 soft bread and cakes. Saccharomyces is a strain of fungi

r this reason.

a cool glass of lassi or buttermilk

a bacteria that helPs in making

milk and turns it into curd.

ffi# ,,;ry1s kg*u-ru?

Fermentaiion is actually a process

of respiration for yeast and other"

microbes where theY br'eak down

simple sugar to produce energy.

tliat is known as the baker's Yeast

: - ,^,'l A:

. - ".7i B:

Discusslon: you would nofice that the nriik in Bowi A has turned into curd. This is because the

- tcrcbes (Lactcbeciilus) in the spoCInfui r:f ct":rd we had put in Bowl A multiplied overnight

:-rning the bowl nf miik into curd" Sowi S cn the other hand rernained unchanged.
iclnes

nycin,

. \fere

:
i]S.

r1)'

r

id
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Aim: To observe the production of carbon dioxide by the yeast cells in sugar solution'

Materials required: Three test tubes, sugar solution, test tube rack, yeast, three bal oons, e astic

bands and three stirrers. 
"s.

Procedure: , q*

1,. Take three test tubes and place them onJhe test tube rack, Make i*,

sure the test tubes are completely dry before using them for the i * 
i

experiment.

2. Label the test tubes A, B and C.

3. Add a few drops of sugar solution in Test tube A and B and plain water I

in Test tube C. Keep the level of liquid in all the test tubes same.

4. Add a good amount of yeast in Test tubes A and c and stir well with different stirrers for each

test tube.

5. Attach three balloons over A, B and C and make them air tight using rubber bands.

6. Keep them overnight.

Observation: Note your observation in the space below:

Discussion: The balloon in Test tube A gets inflated demonstrating that a gas was produced

here. lf you pass this gas through lime water you will see that it turns milky proving that the gas

produced is carbon dioxide. The process that occurred in Test tube A is fermentation'

Test tube B does not produce carbon dioxide because there is no yeast present for the process of

fermentation.

Test tube C, though has yeast, does not ferment because there is no sugar solution present in it

lf you smell the liquid in test tube A you will see that it gives a strange smell, that of alcohol,

again a product of fermentation'

Some special bacteria are used to produce vinegar, coffee and tobacco, while some are even used in

making toothpaste.

All fungi and some bacteria are saprophytic in nature. Th"y clerive :rutrients from the dead and

decayirig matter and thus play a vital role in keeping the nutrient c1'cle rolling. Fungi and bacteria-as

decomposers continuously work to release necessary nutrieuts ahd other elernents into the soil'

Ask your parents and take out your vaccination card from your childhood. Make a note of all the

,ru.,.i.", that you have taken so far. Does it not seem like a long one?

our body has its own system of fighting against disease causing organisms called the immune system'

The body produces specific proteins calied antibody in response to any foreign eleinent entering

the body.

32
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-:--ne is actually a suspension of weak or killed germs

-..se. \raccination introduces weak germs in the body

: ::i the germs while the real infection breaks off'

that is administered primarily to prevent

to produce these specific antibodies that can

other means of transfer.

rch

t-eral diseases such as polio, smallpox, measles' mumps'

.1o*' fever are controlled by vaccines"

icrobes as fosd
me species of microbes of algae, bacteria and fungi

; high in protein and are used as food supplement'

nr example, Chlorella and Spiruiina'

rubella, varicella, influenza, rotavirus, and

*

,r r 
-rY3 

tr{$g ffi &c,s's}&Pes

::rrorganisms that can cause diseases in animals and plants are calledpathogen'

r -. io all microbes, pathogens are present everl'where and they enter our body through the air we

-:.:he, the water we drink-or the food we eat. They can also get transmitted by touching an infected

:r:rr1 of carried through an animal. Diseases that can spreadfrom an infected person to a healthy

:r!,tr1 ofe called communicable diseases. Examples of such diseases include cholera' common cold'

::icken pox and tuberculosis'

.:n a person suffering from common cold sneezes, fine droplets of moisture carrying thousands

. ,:uses are spread in ihe air. The virus may enter the body of a healthy person while breathing the

, .--. air.

' :--: drseases, however, spread from one person to another through

.:: organisms. For e"ample, malaria is caused by a singie celled

-,rrrsi, plasmodium, bu1 is carried from an infected to a healthy

.l.on through the female Anopheles mosquito. Organisms that can

-:r:.,- comminicable d,isease from one infected individual to another

- . :eferred to as carriers.

. - rsefly is one such carrier. The flies sit on the garbage or animal i

;s of

trt , -:eta th.r. .ur.ying the pathogen which stick to their bodies'

-- -r, then transfer the pathogen when they sit on uncovered food.

:-.Larly,femaleAedesmosquitoaCtSaSacarrierforthedenguevirus.

- --s \\'e could control communicable diseases by controlling their carriers or

- - lable below will give you information about some common communicable diseases:

Communicable Diseases in Humans

rrleltqlg*:
t'teg:!g1 _

9niflsllo:
lgJe - -
!t'oJ"_tl
Typhoid- 

_-_--_

t-lepatitis B

Bacter!a

Virus

Virus

Virus

Bacteria

Bacteria

Virus

Air/Contact

Food/Water

Water/u n hygien ic

conditions

The patient should be kept in complete isolation'

Personal belongings of the patient should be kept a.Way'

Maintain basic hYgfiene

Vaccination to be given at a suitable age'

Personal hygiene and good sanitary habits should be

maintained.

Foodshouldbeproperlycookedanddrinkingwaterboiled'

Vaccination to be given at a suitable age'
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Malaria ,Protozoan

Dengue ,Virus

Anopheles

Mosquito

Ades mosquito

Using mosquito net and repellents to prevent ,orqrito
bites.

lnsecticides should be sprayed to kill mosquitos.

Mosquito breeding could be prevented by not allowing

water to collect in the surroundings. Any open water

drains should be covered.

Vaccination to be given at a suitable age,

Some diseases in plants caused by microorganisms are mentioned below.

Communicable Diseases in Plants

Citrus canker

Rust of wheat

Bhendi Yellow Vein

Mosaic (BYVM)

Tomato wilt

Bacteria
.

r Fungi

U rrt

. Bacteria

Air

Wheat seeds

I nsect

Through soil

lsolating affected plants

lso!atinS affected seeds

Isolating affected plants

Spraying of insecticides

Removal of affected plant

.*

sg
r;,
,*

'g*r**r: 
pi*lu,ix €

Name the causative pathogen

1. Tuberculosis

2. Citrus canker

3. Cholera

4. Chicken pox

5. Tomato wilt

6. Dengue

of the diseases given below.

NTBK$GEN FEXHTE$N

Nitrogen is one of the most important constituents of all

part of proteins, chlorophyll, nucleic acids and vitamins.

atmospheric nitrogen cannot be taken directly by plants

34

living organisms. It makes an important

Our atmosphere has 78o/o of nitrogen but

and animals.
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- , studied in the previous class, we know that Rhizobium are symbiotic bacteria living in the root

- :ules of leguminous plants such as pea and soyabean that help fix atmospheric nitrogen.

,.-:ogen fixation can be defined as the process in which the atmospheric nitrogen is converted into

-:- nonia or other molecules of nitrogen. These nitrogen compounds are then taken up by plants.

---.. process by which nitrogen is taken in from the atmosphere and is given back to the atmosphere

,,.-. be defined using the steps given below.

Jnly some nitrogen-fixing bacteria (cyanobacteria) and algae in the soil fix nitrogen from the

:rmosphere and convert it into compounds of nitrogen. Atmospheric nitrogen can also converted

-nto nitrogen compounds by exerting tremendous amount of heat, pressure and energy. This is done

:hrough some natural process like volcanic action and lightening discharges. Human intervention

:v combustion and industrial means can also convert atmospheric nitrogen to other molecules of

:ritrogen.

- rJnce nitrogen is converted into compounds that can be used by living organisms, it is absorbed by

:1ants from the soil through their roots.

: \itrogen is then used for the synthesis of plant proteins and other compounds.

. ,rnimals feeding on plants get these proteins and other nitrogen compounds.

, -\tter death of organisms fixed nitrogen goes back into the soil and is decomposed by the

saprophytic microbes.

- Thus these microbes convert the nitrogenous wastes into nitrogenous compounds to be used by

:,ants again.

- Certain other bacteria convert some part of the dead to nitrogen gas which is released into the

rimosphere"

l:re total percentage of nitrogen in air is thus maintained with this chain of events which completes

:re nitrogen cycle.

Bacteria, in turn,

fix nitrogen into

nitrogenous

compounds

ATMOSPH ERIC

NITROGEN

Compounds of
Nitrogen in the Soil

Bacteria turn

compounds of

nitrogen into

gaseous nitrogen

-+,/ *--

'/ I llelltine I

Nitrogen fixing

bacteria fix

atmospheric
nnt

roCGbvl
I PhlF 

I

t

I

. ffi;#;.t'l
- 

I ptants-- 
I

JW
I from excretion I

I e4qeqtl I

Nitrogeru cycle

FOOD PKESERVAtrION
ri\-e now know that microorganism are both harmful and beneficial. One would appreciate that

:nicrobes such as saprophytes help in recycling nutrients. However the same property makes them
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b.

c.

spoil our food. These saprophltic microbes though are not pathogenic

in nature, they produce substances that could be toxic to our body.

consuming spoilt food thus could lead to food poisoning. common

symptoms of food poisoning include nausea, vomiting and diarrhea.

Db you know?

ln Rome soldiers were sometimes paid in salt. ln fact the word 'salary'

is derived from the latin word'Sal'and 'salarium'meaning salt'

sS {: t. *x<p{$ sa q} f #{xc.$a'f g:u r"*.::*;a: r.t';} t $ r-} fr a

We humans have been dealing with the problem of food spoilage since ancient times.

Very early on, we realise<l that microbes are living organisms and they need food, moisture and air for

survival and growth just like we do. Thus anlthing kept in open for long will be consumed by these

microbes. However, it is important that we protect what we eat from these microbes as it can lead to

various kinds of diseases in our bodl'.

Some of the methods through which food items can be preserved are described below.

a. Preservation by salt: Salt works as water absorbent and removes excess water from food.

In the absence of water, bacteria and other microbes are unable to multiply and hence salt act as a

preServative. Common salt is used to preserve meat, fish, tamarind,

amla, etc.

Preservation by oil: Edible oils cut off air supply from food

preventing microbes from spoiling it. This principle has been used

since ages and still exists in the pickle making Processes.

Chemical preservatives: Sodium benzoate and sodium

metabisulphite are common preservatives added to food. These are

used in the jams and squashes to check their spoilage.

d. Preservation by Sugar: Fruits in squashes, jams and jellies are

preserved by sugar. Sugar reduces the moisture content which

inhibits the growth of bacteria that spoil food.

e. Preservation by Vinegar: Vinegar prevents spoilage of food

by making it acidic in nature. Bacteria cannot live in such an

environment. vegetables, fruits, fish and meat are often preserved by

this method.
Pr eseruatiu es mentiott ed,

on food labels

t. IGtling Microbes by heat/cold: Bacteria, even though are

somewhat adaptive, are unable to withstand extreme temperatures.

Thus refrigeratlng food helps keep it fresh for longer. Milk ii boiled

for similar reasons before use, as boiling kills microbes.

g. Pasteurisation: You must have seen 'pasteurised milk or processed

milk written on the milk packets or cartons. Pasteurisation is a

process by which pathogenic microorganisms in certain foods and beverages are destroyed by heat.

The process is named uft", u French scientist Louis Pasteur, who in the 1860s demonstrated that

abnormal fermentation of alcohol could be prevented by heating.

36
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'tor

e

to

e milk is heated to about 70-75"C

: 15 to 30 minutes and then

ddenly chilled and stored.

doing so, it Prevents the growth

microbes. Pasteurized milk can be

nsumed without boiling as it is

= 
from harmful microbes.

-.. ,.',,ri t S-----:::*-] #

: -r: To understand different methods of food preservation'

',';terials required: Raw mango slices, a knife, salt, oil, sugar, water and 5 petri-dishes'

:':cedure:

i.]t the mango into five pieces and place them in five separate petri-dishes.

:etri dish l- will have one mango piece covered in salt'

retri dish 2 will have a mango slice covered in sugar'

retri-dish 3 will have a slice of mango covered in oil'

:etri-dish 4 will have a plain mango slice. Place it in the refrigerator'

(eep the fifth petri-dish with a plain mango slice under the sun'

Soservation: Observe all the mango pieces after a few days and note your observation'

l,scussion: petri-dish 5 will have fungus growing on the mango slice as it was kept outside

-: r-efrigerator and was not treated with any other material. The rest of the slices have been

,-.: ected to various treatments that prevent the growth of microbes in them thereby preventing

.-: mango slices from sPoiling'

Canning: In this process the food contents are processed and seatred in an airtight container' Since

-.- .ur-r, u.e airtight, there is no contact with microbes. Canning provides a shelf life ranging from

::e to five y"urr, ulthough under specific circumstances it can be made to be much longer'

Microorganism: Organisms that can be observed only under the microscope'

Microbiology: Science involving the study of microbes'

Virus: lnfectious agents that replicate inside the body of a living organism'

Bacteria: Unicellular organisms lacking a proper nucleus'

Fungi: Saprophytic organisms that reproduce via spores'

Protozoa: A type of single-celled microscopic organism'

Algae: Non-flowering aquatic organisms containing chlorophyll and thus they produce their own

food.

Fermentation: Process by which sugar in juices are converte'd to alcohol.

Antibiotics: Medicines made from micro-organisms that kill or stop the growth of other

disease-causing bacteria.

','ed 
by

7 heat.

ithat

Pathogen: M icroorganisms that

Carriers: Organisms that carrY a

another individual on organism.

cause diseases in animals and plants.

communlcable disease from one infected individual to

Antibodies: Specific proteins produced by the body to neutralise pathogens'
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A. rick t-.r) the eorreet enswer"

1.. Microorganisms that do not show any signs of life outside of a host organism are

b. bacteriasa. viruses

2. Cyanobacteria is an example of

a. virus b. bacteria

3. helps to hold the slide in place in a

Fine adjustment screw b.

Stage d.

is the common name for Spirogyra.

a. Soft silk b. Water silk c.

5. Bacteria that causes food poisoning is

a. entamoeba b. euglena c.

6. Yeast is used in the production of

a. sugar b. alcohol c.

The following is an antibiotic:

a. Sodium bicarbonate

c. Alcohol

Carrier of malaria-causing protozoan is

a. female Anopheles mosquito

c. housefly

microscope.

Course adjustment screw

Clip

Green silk d. Pond silk

clostridium d. amoeba

hydrochloric acid d. oxygen

Streptomycin

Yeasi

a.

c.

c. algae

c. algae

b. cockroach

d. butterfly

d. fungi

d. fungi

4.

7.

8.

b.

d.

9. The most common carrier of communicable diseases causing diarrhoea is

3B

a. ant b. housefly c. dragonfly d. spider

'i.

nn:

Microorganisms can be of different types such viruses, bacteria, fungi, protozoa and algae.

A microscope is a device that can be used to study these minute organisms.

Microbes are of great use to us. Yeast is used for commercial purposes to make alcohol

through the process of fermentation. lt can have medicinal uses to make antibiotics, as well as

domestic use, when we use Lactobacillus to make curd.

" Microbes can also act as pathogens and'infect the organism, either directly or via carriers.

" lmmune system is body's own system to fight off diseases.

o, Vaccines are weak or dead pathogens that are given for the prevention of diseases.

.,. Microbial pathogens infect both plants and animals. ln plants they cause diseases like citrus

canker, yellow vein, tomato wilt, etc. ln humans, they cause tuberculosis, chicken pox, polio,

etc,, entering the body via different mediums or carriers.



10. The bread or idli dough rises because of

a. heat

c. growth of Yeast cells

Fill in the blanks.

- Dry cells of are used as food supplements'

I Tuberculosis is transmitted bY

i Cholera is caused bY a

: Female mosquito serves as a carrier for dengue'

state whether the following statements are true or false.

1. We should cover our food because they can get contaminated by flies'

2. Leaves are the only parts of the plant that can photosynthesise.

3. Oxygen is produced during photosynthesis'

4. Bladderworts are insectivorous in nature'

5. Leucoplasts help plants look green'

Match the following.

L. Rhizobuim

2. Canning

3. Ades mosquito

4. StreptomYcin/Penicillin

5. Hepatitis B

Give reasons for the following.

-. Cakes and pastries are fluffy in nature'

2. Oil acts as a preservative for stored food'

3. Raisins have a longer shelf-life than grapes'

1. All the bowls used to feed a new born baby is boiled in water.

5. Canning is an effective method of preserving food'

An:wer the f*}!*vEing qa;*sfr*ns in *ns w*rd *r a slng[e sent****.

L, Name the process by which yeast makes alcohol'

2. Name one microorganism that can fix atmospheric nitrogen in the soil'

3, Why are Microorganisms called so?

4 Who is regarded as the father of Microbiology?

5. Who was Louis Pasteur?

i-sw*r th* f*ti*rruing qn**fi*ns in bni*f"

1. Why should we always wash our hands before and after eating?

2, What are the major groups of microorganisms?

3. Why is nitrogen important for living organisms?

4, Which microbe causes cholera in humans? What can we do to prevent it?

b. grinding

d. kneading

a. Food preservation

b. Water borne disease

c. Antibiotic

d. Root nodules

e. Dengue
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5. Name one viral disease in human and its preventive measures.

6. Name one plant disease and its causative microbe.

H. Answ*r th* f*li*wing quesfier*s is,l **tait.

L. Write 10 lines on the usefulness of microorganisms in our lives.

2. Write a short paragraph on the harms caused by microorganisms.

3. What are antibiotics? What precautions should we follow while taking antibiotics?

I
I
I
I
I
I
I
I
I
I
I
I
I

Ouf of Ttrre Eox

Look inside your kitchen or refrigerator and try to find at least five food items that are preserved

using various preservatives. Make a list of the food items and the preservatives used to preserve

them. Find out why a particular preservative is used. Record your findings in your notebook and

discuss in class.

In Reql Life

You know now how water accumulating in and around your locality could

affect you and the health of your family. Make sure you are not allowing

water to collect not just in your house but also outside your home. Educate

people on how this can also help prevent diseases like dengue and malaria.

^" Subject Enrichment ------ -- --i

Take a fresh orange and cover it in a bowl with its lid closed. Place this bowl in a warm place

and leave it there for a week. Observe and record what changes have occurred to the orange

in a week's time. Can you see the formation of moulds on the orange peel? Carefully pick one

sample of the mould with the help of forceps. Place it on a slide and put a drop of glycerine

on it. Cover it with a coverslip and observe the sample under the microscope. Record your

observations and draw what you can see through the microscope.

Extend this activity by using leftover bread slices and observing the structure of a bread mould

under the microscope.

Making a lens

Materials required: Some wateL a newspaper sheet and a glass cup

Procedure: ;

1. Take a glass cup and fill it with water.

2. Place a small piece of newspaper on one side of the glass and look at it through water.

3. You will see the text magnified.

You have just made your own home-made magnifying lens. You could take glass cups of

different shapes and sizes to see the variation in magnification.
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: microbes: https://www'youtube'com/wat6[?v=gSY-4AtqQG0

- rr u n ity: https ://www.youtu be'com/watch ?v=lW MJ I M zsE M g

-3,-y of the discovery of vaccine: http://science.howstuffworks.com/life/30004-10O-greatest-

. coveries-the-begi n ni n g-of-vacci nations-video' htm

- : d safety : https ://www.youtu be. co m/watch ?v= 1 Eke h FkhWf4

lrcsslinkE

:, :: the graph and answer the following questions:

- ,', hich year detected the highest number of dengue cases in Delhi?

- ,', hich is the year for the lowest number of cases?

: ,,,,nat do you predict from the data in the last 3 years? What could be the reason for such a trend?

AND DEATHS
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15,535 I

40,57L
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18,850

2oo9 2010 20LL 20L2 20t3 201,4 2015
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L -- -- 

* Dengue deaths - - - -i

t"o: o"i 
1100: 

o"':_:"1- 
--,,

2.71-'
2.6

-2.4

- 2.2

,,a---.,i*---- -L,.,--!., ---!-.-.--i---' )*-'-! -*-*t--' -"t - 2.O

ro4 2Ot4

Teachen's Note
Make learners aware of the various ways microorganisms are both useful and harmful

to us and other living beings. lntroduce the class to using and observing various samples

using a microscoPe.

Dengue cases
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Wmrksfueet 1 (Unit 1 - Food)

Food Preservation - Amount of Water in Food

Look at the table below. lt shows a variety of foods with their water content and
their water activity.

water activity means the omount of moisture that is availoble
microbes to grow. The lower the value the more dfficutt it is for
and spoil the food.

Draw a bar diagram or chart to show ymblm: kffmI

:::J,Xtil;ili'#andr'rrater 
activitv of 

, ffi
Using information from your bar graph
answer the following questions.

Which two foods are the most difficult
for microbes to grow in?

in the food to enable

microbes to grow

What do you

activity?

conclude with this

Fresh meat

Dried

vegetables

Rice

Breakfast

cereal

Bread

B iscu its

M ilk

Toftee

Potato chips

Wheat flour

Boiled sweets
',,'

Oats

70

5

1.6

5

40

5

35

8

18

1:5

1.4.5

3

10

0:98s

0.2

0.8

0.2

0.86

0.2

o:11

0.5

0.65

o:08

072

0.3

0.65

Which two foods are the easiest for
microbes to grow in?
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A. Tfiek (,;'-; the conrect answer.

1. Which of the following stages of agriculture

a. Seed selection b. Storage of grains c'

(ltnit 1 - Food)

comes after fertilisation?

Seed sowing d. Harvesting

not a traditional way of irrigating a field?

c. Chain PumP d. Rahot

bLe
ii

i:

ii:

2. Which of the following parts of a microscope is usually closest to the

specimen being studied?

a.Armb'Eyepiecec.objectiveLensd.llluminator
3. Which of the following implements is used for sowing seeds?

a. Chain pump b. Sickle c' Seed drill d' Hoe

4. Which of the following methods is

a. Drip b. Dhekli

B.

5. Which of the following microbes is an example of a protozoa?

a. Spirillum b. Amoeba c. Rhizopus d' spirogyra

&r* t$t* $*xBfl*w;mgp stateffi?*$}ts true *B'Sm&c*? ffmrr*s't t*te fa$se sta'tements'

1. Weedicides are sprayed from a distance and away from the body'

2. Grains in large scale are kept in granaries or silos'

3. Animal husbandry is the management of wild animals and their upkeep'

4. lmmune system is body's self defence mechanisms to spread diseases'

5. A microscope is a device used to study large organisms.

ffirar* *pals w*rd sF ffiy!& exmratp** fCIr the $*Elffiw$ng"

1. Organisms that carry communicable diseases from infected organisms

2. Food preservation method for milk

3. Practice of growing different crops alternately

4. Wild, unwanted Plants

5. A harvest festival

;&r*xw*r tft'x* Sm?$*mslmg qu**stBetn*'

1. What are the main steps involved in crop production?

2. What are the two modern methods of irrigation?

3. What is canning?

4. Name three plant diseases, their pathogens and the mode of transfer'

5. What is nitrogen cycle? Explain with a diagram'

c.
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Natural Fibres

Synthetic Fibres

Types of Synthetic

Fibres

Plastics and its types

Plastics and our

Environment

Look and identify

Look at the picture of the hiking gear given below.

Can you identify the type of fabric used to make each of the
object in this hiking gear? Why do think these fabrics have been
used instead of simple cotton or jute fibres?

People have been using natural libres like cotton, silk and wool
to make clothes for centuries.'But with the advancement in
technology and increasing needs, many other fibres have been

created using science and technology. These fibres are created

using scientific methods using chemicals in the laboratory and
hence are called artificial or synthetic fibres. These are also

commonly known as man-made fibres.

'%*
I
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.:tural fibres as the name suggests are derived from nature. Some natural flbres are cotton' wool' silk

,=d jute. These fibres have beln considered over other synthetic fibres due to many advantages' Some

- these advantages are as follows:

Natural fibres are more comfortable to wear'

They are more durable and lighter in weight'

They absorb moisture and do not wrinkle easily'

They are easy to maintain than any other synthbtic fibre'

They do not catch fire easilY'

' i t,{X. ii',ir".. I'$it':ilEqE:$

r rres that are produced by man by artificial means are synthetic fibres. Some common examples of

:thetic fibres are plastics, nylon, rayon, acrylic and polyester' Most of these flbres are produced using

.:rochemicals like coal, petroleum and natural gas'

: :thetic fibres are made up of molecules or small units called monomers. These monomers are

..:.ched to each other byvarious methods, just like beads in a string, to form long chains of molecules'

-.se long chains formed by a number of monomers are called polymers. Polymer is derived from

,. Greek words-poly means manY and

,jr means unit. Hence, we can saY that

. lr-mers are huge units formed by joining

, -rumber of smaller units repeatedlir, called

-. rnomers. This process of joining monomers

-::eatedly to form polymers is known as

:olymerisation.

l3rf
Mongme.rc

I
ffi

Poffier

Polymerisation
--e process of monomers on joining linearly

-orm a polymer is known as linear polymerisation. It appears like beads in a string' However, the

- :-..ess of monomers on joining in a criss-cross manner-is known as cross-linked polymerisation'

a. Linear polymerisation b. Cross-linked PolY merisation

Types of Polymerisation

Ilpes of Synthetic Fibres r

liylon

$lon was the first synthetic fibre produced by humans. It was the first non-cellulosic fibre produced

by DuPont Company using coal, water, and air'

? roperties of NYlon

\r'lon is strong and elastic.

,t is light and wrinkle-resistant.
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It is water-resistant and is thus durable.

Since it absorbs less water it dries quickly.

Uses of Nylon

As Nylon is strong it is used to make ropes,
fishing nets and packing material.

' It is also used to make swimwear, umbrellas,
toothbrush, parachutes, etc., as it is water-
resistant.

Because of its elasticity it is used to make ,o.k,
and stockings.

,&eryEEm

Acrylic fibres are made from a polymer known as polyacrylonitrile. The properties of acrylic fibres are
similar to the properties of wool. This is why acrylic is also used as a substitute for wool. These are also
known as orlon.

Properties of Acrylic
, Acrylic fibre is light in weight and very strong.

It is wrinkle resistant and does not shrink easily.

It absorbs less water and can be dyed easily.

]t is resislant to chemicals and moths.

Uses of Acrylic

', A,crylic is warm, thus it is often used to make sweaters and
blankets.

It is used to make contact lenses and dentures.
. It is used to make water-resistant paints.

" It is used to make bullet-proof glasses and helmets due to its
property of being a strong material.

I

Polyester is made of repeating ester units (poly+ester). The most commonly used polyester is Terylene.
Terylene is often blended with other natural fibres to enhance its properties. For example, Terrycot
is a blend of Terylene and cotton and Terl.wool is a blend of Teryiene and wool. These fibres that
are formed by mixing two or more kinds of fibres are known as blended fibres. Blended fibres have
improved and better characteristics and properties than the fibres which they are made of.
Properties of Polyester

" Polyester is very strong, wrinkle resistant, light and elastic.

"' It can be blended with natural fibres like cotton and wool.

" It absorbs less water so it is easy to wash and dries quickly.

Uses of Polyester

. Polyester is used to make clothing items like pants, coats, etc.
,. Terrycot is used to make shirts, suits and other dressing

material.

', PET (polyethylene terephthalate) is used to make bottles
and utensils.
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Acrylic used in
bulletproof glass

Uses of polyester

Uses of nyloru



. r is arso known as artificiar silk as its properties resembres with that of sirk. It is however cheaper

_ silk. It is made artificially as an alternurirr" ,o silk, from wood pulp. Hence, it is semi-synthetic in

:

.- :.rperties of RaYon

It resembles silk in its properties'

it absorbs moisture and sweat'

It can be dYed in different colours'

--ses of RaYon

It is widely used to make clothes and dresses'

Itisusedtomakehomefurnishingslikebedsheets,upholstery
and blankets.

It is also used to make surgical products'

State True or False for the following statements'

' Polyester is also known as artificial silk'

2,Polymersaremadefromjoiningrepeatedunitsofmonomers.

3. Rayon is used to make ropes'

4, Acrylic is made from wood PulP'

5. Terrycot is a blended fibre'

ldvantages of $Ynthetic Fihres

rnthetic fibres are widely used due to their advantages over natural fibres' Some advantages of

rrrthetic fibres are discussed here'

, Synthetic fibres are less expensive and more durable'

, TheY are strong, elastic and mothproof'

, Most of the synthetic fibres are water resistant'

, They are wrinkle resistant and need low maintenance'

Disadvantag€s of $ynthet'ic Fibres

srnthetic fibres have certain disadvantages. Some of the disadvantages of synthetic fibres are given

here.

. Synthetic fibres are inflammable and melts on heating' Hence' they are unsafe to wear near fi're'

. They do not absorb moisture and thus are unsuitable to be worn in summers'

For example, it is light and lustrous like silk'

rre

rlso

lne.

-=:ffifl,.!,i#r 
iirtlir,lr{li"';ii+i}:

synthetic fibres have many advantages over natural fibres' But' people do not wear pure

synthetic ctothes ;;; ;;r,;.d pi;t31.,1;.rr, ,i* of natural and synthetic fibres' What

47

Ao you think is the reason behind this?

Bed, sheet made of raYoTL
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The word plastic is derived from the Greek word plastikos that means capable of being shaped or
molded. It means that plastics are the polyrners that can be remoulded into different shapes. Plastics
can be classified into two types-thermoplastics and thermosetting plastics, based on their capability
to be remoulded.

$ p,6:*ru cpfl' $*{,"x :rt.ii;,*

Thermoplastics are the plastics that can be remoulded to different shapes. These plastics melt on heating
and can be remoulded to different shapes on codling. Poll,thene is an example of a thermoplastic. On the
other hand, thermosetting plastics cannot be remoulded by the process of heating and cooling. These
plastics once set into a shape cannot be softened on heating. For example, bakelite.

,Thermoplastics can be heated and remoulded on Thermoset[ing plastics once set, cannot be
i cooling. : remoulded.---""o' :rErrrvulugu.

' The monomers in thermoplastics are arranged The monomers in thermosetLing plastics are ,,

i : plastics strong and hard to break.

,Some common examples are PVC (polyvinyl Some common examples are Bakelite and

I These are used to make polythene bags and , These are used to make electrical switches and 
l

. These are used to make polythene bags and , These are used to make electrical switches and
packing material. Melamine utensils.

Propertler of Flastics
o Plastics are Poor conductors of heat. It means they have poor thermal conductivity. This is why they

are widely used in making handle of cooking vessels.

* Plastics also have poor electrical conductivity which means that they do not conduct electricity.
Because of this property they are used to make the outer covering of metal wires.

* Plastics are inflammable and so can catch fire easily.

* Plastics are highly durable. They do not react with water or moisture. This is why they are used in
storing pulses, beauty products, buckets, etc. Plastics are not corroded easily.

Smsese *qpcsacaeepe ffi$as&fiqs mmd B*seEE" KJs*s

some plastics that are used commonly are given in the table below.

Some common plastics and their uses
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Polythene Thermoplastic Polybags, packing food items, shopping bags

PET (Polyehtylene

terephthalate)
Thermosetting Bottles, microwave friendly vessels, bottles of beverages

Iike soft drinks

PVC (Polyvinyl chloride) Thermoplastic Outer covering of electrical wires, water bottles, water
pipes, window and door frames, credit cards

Ba kelite Thermosetting Electric switches, plugs

Teflon Thermosetting Non-stick coating in cooking utensils

Polystyrene Thermoplastic Food containers, trays, packaging material

t
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.:ough plastics have found their application in our day-to-day life, they have posed a serious threat to

rr environment. plastics are non-biodegradable in nature and this is the major reason behind this

-reat. Plastics take several years to decompose'

,.::proper disposal of plastics and the material made of plastics has become a major concern these days'

-.rio*lrrg plastic bags, bottles. etc., carelessly results in many problems like, choking of drains and soil

: -,11ution] Animals feed on food waste. If eaten by animals it may result

choking and even death. Storing food products in plastit b-ug-t 
11L.*^, Fm ymU* kgt*gu*?

:.,ntaminate the food and might result in health prolilems when consumed' 
Uniforms of firemen have

tt iaxt Wc fl;x,$x Klax a coating of melamine to

'.. can take different appropriate measures to save our environment from make them fire resistant'

e hazards caused by the use ofplastics.

Avoid using plastic bags and carry jute or cloth bags instead.

Throw plastic waste in dustbins meant for recyclable material instead of throwing them in drains or

on land.

Follow 4Rs principle to minimise plastic waste. The 4Rs stand for reduce, reuse, recycle and recover'

Try to minimise the use of plastics as much as possible in your daily life. For example, instead of

taking a plastic lunch box to school carry a steel lunch box.

I

Man-made fibres: The fibres that are created using scientific methods using chemicals in the

laboratory are called artificial or synthetic fibres and are also commonly known as man-made

fibres.

Natural Fibres: Natural fibres are derived from nature. some natural fibres are cotton, wool,

silk and jute.

Monomers: Synthetic fibres are made up of molecules or small units called monomers.

polymers: The long chains formed by joining a number of monomers are called polymers'

polymerisation: This process of joining monomers repeatedly to form polymers i9 known as

polymerisation.

Thermoplastics: Thermoplastics are the plastics that can be remoulded into different shapes'

Thermosetting plastics: Thermosetting plastics cannot be remoulded by the process of heating

and cooling.

Synthetic fibres are made by man using chemical methods'

Monomers are the small units that joins together to form lon$ chain polymers' This process is

known as polymerisation'

polyester can be combined with cotton and wool to form terrycot and terewool, respectively'

Thermoplastics and thermosetting plastics are two types of plastics'

We should follow 4Rs principle to save our environment from plastic wastes and the hazards

they cause.
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2. Which of the following is a thermosetlng plastic?

a. Bakelite b. Orlon

3. lt is also known as Orlon.

a. Acrylic b. PET

4. Which of the following is a synthetic fibre?

a. Jute b. Cotton

5. Which of the following is used to make bottles?

a. Nylon b. Bakelite

Tick {-r'} the correct answen

1,, This is also known as artificial silk.

a. Nylon b. Rayon

6. Which of these joins to form synthetic fibres?

a. monomer b. polymer

9. Which of these is the first synthetic fibre?

a. Acrylic b. Rayon

10. What do the 4Rs stand for?

a. Recycle, Rename, Reduce, Recover

c. Reduce, Reuse, Recycle, Recover

c. Acrylic

c. Polythene

c. Rayon

c. Wool

c. Acrylic

c. ester

c. Bakelite

c, Nylon

d. Polyester

d. Nylon

d. Plastic

d. Nylon

d. PET

d. PET

d. Wool

d. Acrylic

d. Polyester

7. Which of these is a less expensive fibre?

a. Nylon b. Silk c. Cotton

8. Which of these is used to make packaging material?

a. Polystyrene b. PVC

b.

d.

Reduce, Recycle, Recover; Roll

Reuse, Recover; Recycle, Raise

Fill in the blanks.

1,. Rayon is also called --, * - silk.

2. is used to make bottles.

3. plastics cannot be remouled to different shapes.

4. Synthetic fibres are stronger and more durable than

5. Teflon is a ---------

State whether the following statements are true or false.

t. Rayon is also known as Orlon.

2. Polyester is made of ethane units.

3. Artificial fibres are wrinkle resistant.

4. Polythene is a thermoplastic.

5. Artificial fibres are cheaper than synthetic fibres
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D. Answer the following questions in one word or a single sentence.

1. Which is a synthefic fibre: nylon or Jute?

2. Which simple unit forms PolYmer?

3. Which type of fibres are manufactured in factories?

4. Which fabric is also known as artificial silk?

5. Name the plastic used to make bottles'

6. Name the monomer that forms polythene'

7. Give two examples of natural fibres?

8. ln which two categories can the fibres be classified?

Answer the following questions in brief.

1,. What are synthetic fibres? How are they different from natural fibres?

2. What are the properties and uses of Polyester?

3. Write a short note on:

a. rayon b. nylon c. acrylic d. polymerisation

4. What are the advantages of plastics?

5. Give two properties and uses of nylon and acrylic'

6. Name the type of plastic that is used in making electrical switches.

F. Answer the following questions in detail.

1. Differentiate between thermoplastics and thermosetting plastics?

2. Plastics are both a bane and a boon. Explain with examples.

3. What can be done to save our environment from harmful effects of plastics?

4. What are synthetic fibres? What are the types of synthetic fibres and their properties?

5. What are plastics? What are their types and uses?

1,.

2.

3.

Our of Ths Box

Synthetic fibres are considered better over natural fibres. lf you were to choose between the

two what would be your choice and why?

Why can wearing nylon clothes while bursting crackers can be dangerous?

Holding a hot pan with Bakelite handle does not burn our hands. why?

Read about the alternatives that can be used in day-to-day life to reduce plastic use. For example,

instead of a plastic straw you could use a paper straw that you can make on your own or keep'"

a permanent straw made of steel. You could use edible cutlery that is made of organic material

like rice and wheat. lt decomposes easily and causes no harm while using' Find other such

alternatives that can be used in daily life and make a list. Make sure to keep and use these

alternatives every time you move out of your home'

Educate your friends and neighbours or other people around you on these alternatives and their

benefits in the long run. Encourage them too to use these alternatives each time.
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,--Subject Enrichment

Aefivitg Zana

Make a presentation on various practices adapted by us

other water bodies. Give suggestions on how plastic can

that is causing harm to our oceans and

be reused so as to minimize the harm.

Synthetic fibres and natural fibres can be differentiated by other methods as well.

Take fibres of different types and perform burn test. Take each type of fibre one by one and

burn them using a matchstick. Observe how each fibre burn, what kind of smell each fibre

release and the end product they form. Tabulate your observations.

Precaution: Be careful while you perform the burn test. Perform this test only under the

supervision of an adult.

Web-links

Life witho ut pl astic, https://www.youtu be. com/watc[ ]v=je F H nYwO-pA

How harmful are plastic bags to the climate?, https://www.dw.com/en/how-harmful-are-
p I astic...th e... / av-37 688879

Collect and study the relevant material on the lnternet relating to the historical significance of

using both natural and synthetic fibres in our daily life. Find out what factors led to the invention

of synthetic fibres and plastics and how they have become such an integral part of our daily life.

-Teacher's Note --*-----',

Make learners aware of different types of synthetic fibres and their uses in our daily life

on the basis of their properties. Encourage them to organise campaigns or pet{orm a

street play on the ill effects of plastic and how it affects our planet.
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Mmtrwffim ffiffid

Kick-0ff Activitg

Observe and tell

Observe the pictures of the various objects given below. What

materials oul of the given options would you use to make these

obiects? \MhV would vou lrcc thece rnaferi4l5f Give reasons for each'

Occurrence of Metals

and Non-metals

Physical Properties

of Metais and Non-

metirls

Chemical Properties

of Metals and Non-

n-ietals

inert Metals

Corrosion of Metals

A11oys

Uses of Metals and

Non-metal

Metal

Glass

Ceramic

Metal

Glass

Ceramic

Metal

Glass

Ceramic

rf

riron

I ife.

Everl.thing that we see around us like books, bottles, mugs, table, chair,

paper, doors, windows, glass etc. when broken down to their most basic
-foinl, 

on the basis of their physical and chemical properties can be

categorized into either metals or non-metals. This makes it important

for us to learn about metals and non-metals'

There are 118 elements known to us, out of which 92 occtr naturally

while the rest are prepared by us in the laboratory'

All elements can be further classified into:

1. Metals: Metals are characterized by their bright lusture (quality

of reflecting light from its surface), hardness, ability to resonate"

sound and being good conductors of heat and electricity. For

example, iron, copper, silver, gold and tin'

2. Non-Metals: Non-metals are characterized by properties such

as non-lustrous, brittle and being poor conductors of heat and

electricity (except Graphite). Non-metals can be gaseous, liquids

or solids. For example, sulphur, phosphorus, hydrogen' oxygen'

nitrogen and carbon.

E

,I

I
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rre-
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3. Metalloids: Elements that have properties of both metals and non-metals are called metalloids.

For example, silicon, boron, arsenic, antimony and germanium.

#ctrt}ffi.ffimiruem ffir FEfl?eg-s Arqm ffiffiffi-Fgflg,&tus

Metals occur in nature either in free or combined (as minerals) state. A metal is said to occur in native

or free state when it is found in nature in its metallic state. For example, gold occurs in nature as metal.

However, iron and copper are found in nature in the combined state.

Non-metals exist on the Earth in the combined state as oxides, carbonates and phosphates. However,

there are some non-metals that occur in nature in the free state. For example, oxygen occurs in free

state in the atmosphere and also present in combined state in water. All the noble gases occur only

in free state. Some are also found in seawater in the form of soluble salts as sodium chloride and

magnesium chloride. From these salts sodium and magnesium are extracted.

r^ ln free state (for examp[e, go[d, si[ver, p{atinum, ete.)

,W-*L-_,neombined,state(forexampIe,sodium,ea[eium,potassium,[ead,eopper,ele,)

PHYSTCAL PKOTEKTTAS OF MATS,LS &F{{} FI#IX-I?HMTELS

The properties that can be observed without making the metal react with any other substance are

called physical properties. Let us learn the various physical properties of metals-

tr$xym&maa$ m&m*m

Most metals are solid at room

temperature (except mercury and

gallium). None of the metals exist

in gaseous state.

Non-metals occur generally as

solids or gases. For example,

oxygen exist as gas and carbon

exist as solid in the atmosphere.

F#o;a d *P-.1;a Arti$ $$.,+,,

Metals that can withstand hammering and can be made into thin sheets or foils are called malleable

metals. This property of metals due to which they can be hammered and made into thin sheets without

breaking is called malleabitity. Gold, silver aluminium and copper are highly malleable metals making

them very useful in various applications.

A sugar cube sized chunk of gold can be hammered or pounded into a thin sheet that can cover a

football field.

Aluminum is used to make foils that are used to pack foodstuff" medicine covers or chocolates'

Non-metals, however, cannot withstand hammering and so are known to be brittle in nature. For

example, zinc on hammering breaks into pieces and is thus brittle in nature.

This property of non-metals (when they occur in solid state) due to which they break into pieces on

hammering is called brittleness.

Some non-metals such as oxygen and hydrogen are in the gaseous state and bromine in liquid state do

not show the property of brittleness.
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Aim: To check whether a given substance is malleable or brittle.

Materials required: An aluminium can, a piece of coal and a hammer

Procedure:

1. Take an aluminium can and beat it with a hammer. (While beating, you must take care not to

hurt your arms 0r fingers.)

2. NoW take a piece of coal and beat it with a hammer'

3, observe that on beating an aluminium can it did not break and got spread into a thick sheet.

However, the piece of coal broke into smaller pieces and eventually became a powder.

Conclusion: Metals that can be hammered without breaking them into pieces such as aluminium

are malleable and non-metals that break into smaller pieces or become powder on hammering

such as coal are brittle in nature.

::e property that enables a metal to be drawn or

:etched into thin wires is called ductility. Gold and

.'.'er are known to be best ductile metals. A 100 gm

silr.er can be drawn into a thin wire of about

- . m long. Copper, aluminum, iron and

',.qnesium can also be drawn into thin wires.

' nre of the practical uses of ductility of metals

:-ude copper being used inside electric cables

: '\rires and tungsten being used for making the

-,.rrent of an incandescent bulb.

L :e'ti i

--: property due to which metals appear shiny is called lustre. Most metals

: lustrous in nature. This property makes the metals good reflectors of

.:i. These metais can be polished. For example, gold, silver, platinum and

-rPer.

n-metals do not have lustre hence they do not appear shiny' They do not

-: .ect light and appear dull. However, a few non-metals such as iodine and

- -,:.hite show some lustre.

I_F#
H1

ry*, .'' e*

i
1

do

g
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Aim: To identify if the given material is lustrous or not.

Materials required: ,A bar of silver, iron, coppeq tin, brass and aluminium, a piece of wood, a

piece of glass and a piece of graphite (charcoal).

Procedure:

1,. To identify if a given material is iustrous or not, ask yourself these questions:

a. ls the material shiny or dull in appeaiance?

b. Does it look more like a mirror or more Iike mud?

c. Does it reflect light?

d. Can it be polished?

2. Record your observations in the foliowing table.

Name of the material High l-ustre

Silver;lii
r ili

iiii.lron . , I i,:
iCopper i i i L,

-, -. *.,-),.,,-,,,.,',, j 
!,!Iirin i i i I

riiifi:Brass : i ' I

iAluminium i i I i;! i i ___* *--L^-^*- Pr

rWood : | , i- j 
-*J--*--- '1

ielr" i i i t
I

LS#r r_-*r#
C"n.f riion: On recording your observation 

"ft"r "*irining "r.fr 
mrt"iirl, yo, willfind that wood

f,as no iustr" *h*r.rr silver has high lustre. e rapfrite is low on lustre when compared with silver.

Metals are good conductors of heat. Silver and copper are the two best conductors of heat. Lead is the

poorest conductor of heat. Bismuth, mercury and iron are also poor conductors.

Since metals like silver, aluminum and copper are good conductors they are used in making all kinds

of utensils for cooking.

Non-metals are poor conductors

of heat. However, diamond a

non-metal is a good conductor

of heat.

llardness
Metals usually being solid in

nature are hard. For example,

iron is very hard. Because of

56

Low lustre No Lustre

W

An iron bridge Cutting sodium using a lznife



: r:operty of iron it is used in the construction of bridges, railway lines and machines. However,

: r: ire some exceptions to this property. Metals such as sodium and potassium are very soft and can

: - -l using a knife.

-:netals on the other hand are soft. They easily break when a large object is put on them. However,

:-.-,nd, a non-metal, is the hardest naturally occurring substance found on the Earth.

'- lrt* i'

: ,:nsile strength of a material is the maximum amount of stress or strain a material can take

-. -,ur breaking. Metals usually have very high tertsile strength. For example, iron and aluminum have

. . :ensile strength and so are used in construction of buildings and other big structures. Holvever,

-: ras low tensile strength.

:.-netals have very low tensile strength, i.e., they break easily. However, carbon fibres have very high
- ,--e strength.

-.is are usually heavy and have very high density. Iridium and osmium have the highest densities

::eas lithium, sodium and potassium have low densities, i.e. they float on water.

:.-metals have very low densities except diamond.

gflr

Aim: To see if the given object floats or sinks.

Materials required: An aluminium foil, a steel fork and a bucket half filled with water

) rocedure:

-TakeanemptybucketandfillitwithWaterSothatitishalffilled'

- Put the steel fork in the bucket and obserrre whether it

floatsorsinks.Youwillseethatthesteelforksinkstothe

: Now, put a sheet of aluminium foil on the water. You urill 
i

see that it floats on the water. i
j Take some more aluminium foil from the roll and make a l

ball out of it.

i Now put the aluminium ball in the bucket filled with water. lnterestingly, this time the ball of

aluminium foil sinks to the bottom of the bucket.

Conclusion: Thus, we conclude that some metals have higher density (steel fork) over other

-etals (aluminium foil). Also, whether an object will float or sink does not depend just on the

:ensity but the form in which they are put in the water (the ball of aluminium foil).

t
onductflvity of Etrectricity
r et which is also a good conductor of heat, is the best conductor of electricity. Similarly, copper

d aiuminum are good conductors of electricity and thus are used in electrical wiring for houses and

her buildings. Silver being cost healy is not used in electric wires, whereas copper offers the most

st effective way.

rn-metals are poor or bad conductors of electricity. For example, sulphur and phosphorus. However,

aphite is the only non-metal that acts as a good conductor of electricity.

an aiuminum
rbil

an aluminum

foil rnade

into balla fork

Ie

ls
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Sonority is the property of metals to produce

a deep resonating sound when struck with an

object. Thus, metals are sonorous by nature.

This property makes metals useful in making

bells or musical instruments.

On the other hand, non-metals do not make

sounds when struck with an object. Thus,

non-metals are non-sonorous by nature.
A uiolin

List all the objects around you that produce resonating sound when struck with an object.

Notice the different sounds and depth of resonance made by different elements. Record your

observations in a notebook.

*i,s-.]*;**"4 ...4 -..:t'Su- rr tesqr ,;isl tr',;'-.;;. ^ "tit..

The melting and boiling points of both metals and non-metals vary widely. Metals tend to have a

higher melting and boiling point. Metals, which are physically flexible elements that can conduct heat

and electricity, tend to be solid at room temperature due to their relatively high melting points. Non-

metals, which are physically weak and poor conductors of heat and electricity, can be solid, liquid or

gaseous, depending on the element. For example, tungsten (a metal) has a melting point of 3,370 "C

whereas the melting point of hydrogen (a non-metal) is - 259.14 "C.

Differences between metals and non-metals on the basis of their physical properties

t. Metals are generally solid in state.

(Exceptions include mercury and gallium)

i be Polished'

i 3. Metals are heavy : Non-metals are light in weight

i

, +. Metals are hard and non-brittle Non-metals are usually soft. Soiid non-metals are

r (Exceptions include sodium, potassium and , hard but are brittle. Exception includes diamond, a

, lead) non-metal, which is the hardest substance on the

Ea rth.
,

I S. Metals are good conductors of heat and i Non-metals are poor conductors of heat and

; electricity. r electricity e4cept graphite'

. O. Metals are ductile and malleable. i Non-metals are neither ductile nor malleable.

:,7. Metals have high melting and boiling points. ,Non-metals generally have low melting and boiling

A bell
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Non-metals are found in all three states.

8. Metals produce deep resonating sound

when struck.

Non-metals do not produce resonating sound.



CHDMICAL TKOTEBTIDS OF MMTATS ANN FIOII-MDTAIS

-{1 elements react and show certain chemical properties they have depending on their nature and

conditions of reactions. Metals and non-metals differ from each other due to these chemical properties

each possess.

Reaqft$wf;ls w$&X? ffiryg*xa

-\Ietals tend to react with oxygen to form basic oxides. Some metals also form amphoteric oxides, i.e.,

they show properties of both acids as well as bases..For example, ZnO and Al2O3.

Aim: To show that metals when react with oxygen form basic oxides'

Materials required: A thin magnesium ribbon, a sandpaper, a pair of tongs, a Bunsen burner,

water, a boiling tube, red litmus solution and a safety goggle.

Procedure:

1,. Take a thin magnesium ribbon and rub it with sandpaper to clean it.

2. Wear your safety goggles.

3. Hold the magnesium ribbon from one end with the help of a tong

and bring it near the flame of the Bunsen burner. Keep holding

the ribbon till it catches fire. Do not look directly at the burning

magnesium. After a while you will get ash which is nothing but

magnesium oxide.

4. Put the ash thus obtained (i.e., the magnesium oxide powder) in a boiling tube, add a little

water and shake it. Now, add some red litmus solution to the boiling tube and observe the

change in colour.

Observation and conclusion:

ct 1. We observed that magnesium ribbon burned to produce a dazzling white flame and left

behind white ash or powder. This was the result of magnesium reacting with oxygen present

in the air to form magnesium oxide.

Burns with a dazzling white light

.f

I-

i-

re

d,a

he

ZMe * O,

Magnesium Oxygen

(in the air)

2MgO

Magnesium Oxide

2. Magnesium oxide on dissolving in water formed magnesium hydroxide solution.

MgO + HrO

Magnesium oxide Water

(basic oxide)

Mg(oH),

3. Magnesium hydroxide turns red litmus solution to blue, thus proving that it is a base.

So, we can say that metals when reacted with oxygen form basic metal oxides.

::ilarly, other metals such as sodium and zinc react with oxygen to form basic oxides.

' Magnesium hydroxide

(base)

iling
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Sodium when reacts with oxygen present in air at room

stored in kerosene as it catches fire on reacting with air

4Na

Sodium
(nretal)

Zinc reacts with oxygen

flame.

temperature forms sodium oxide. Thus, it is
(i.e., oxygen present in air).

2Na,O

CO,

carbon dioxide
(acidic oxide)

forms carbonic acid.

H2CO.

carbonic acid

forms nitrous oxide which is a neutral oxide.

2Nro
nitrous oxide

Zinc
(metal)

C+
Carbon

(non-metal)

Carbon dioxide (acidic

CO,

Carbon dioxide
(acidic oxide)

On the other hand,

Oxygen

(in air)

only on

Oxygen

(in air)

O,

oxygen

(in air)

oxide) when dissolved in water

HrO

water

+o, room temperature

U::J::il:T

strong and prolonged heating to form zinc oxide that produces a blue

Strong heating
2ZnO

Zinc o-ride

(basic oride)

2Zn + O,
Burns tith a blue flirme

Gold, a metal, on the other hand is highly unreactive with oxygen. Ornaments and jewellery made

of gold remain and look new for a long period because it does not react with oxygen and other gases

present in air or with water vapour.

Non-metals on reaction with oxygen form acidic oxides. Some of the non-metals also form neutral

oxides.

For example, when carbon burns in air, it reacts with the oxygen Present in the air to form carbon

dioxide.

reacts with oxygen

2N,

nitrogen

"; ,,
*=r-sIJ lf.I;[

Aim: To show that non-metals when react with oxygen form acidic oxides.

Materials required: Sulphur powder, a deflagrating spoon, a Bunsen burner, a jar covered with

lid, water, a petri dish, red and blue litmus papers and a safety goggle.

Procedure:

1.. Take some sulphur powder in a deflagrating spoon and heat it over the flame of the burner.

2. You will notice that sulphur starts to burn giving out blue flames. Put the burning sulphur-

into a glass gas jar. lnside the gas jar sulphur reacts with-the oxygen in the air to form sulphur

dioxide, a pungent smelling gas. Keep the lid of the glass gas jar closed so as to not let

sulphur dioxide escape.

3. After some time, remove the deflagrating spoon from the glass gas jar.

4. Add some water into the jar and quickly close the lid.

5. Shake the jar to dissolve sulphur dioxide in water.
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6. Now, pour this water into a petri dish'

l. lnsert both red and blue litmus paper into the petri dish. Observe that red litmus paper

remains unchanged. Howeve6 blue litmus paper becomes red'

Observation, Reaction and Conclusion:

1. When sulphur powder reacts with oxygen in the air it burns to form sulphur dioxide, an acidic

oxide.

2, This sulphur dioxide on dissolving in water forms

sulphurous acid solution.

S+02
Sulphur oxygen

(non-metal) (in air)

SO, + HrO

Sulphur dioxide water

(acidic oxide)

sulphur dioxide

(acidic oxide)

_.-J 
H2SO3

sulPhurous acid

deflagrating

spoon containing

sulphurES

3, Sulphurous acid turns a blue litmus paper to red

showing that it is acidic in nature'

ry-ltt_*:I

So, we can say that non-metals when reacted with oxygen form acidic metal oxides'

Tick (-) the correct answer.

Metals form which tYPe of oxides?

b. acidic c. neutral d. amphoterica. Basic
Ie.

-. Sodium at room temperature is stored in:

a. Water b. Kerosene

:. HYdrogen on reaction with oxygen

a. Acidic oxide b. basic oxide

th a. Red litmus PaPer to blue

c. No change in colour

c. Cooking oil d. An emPtY box

forms:

c. Neutral oxide d. metallic oxide

b. Blue litmus paper to red

d. Turns phenolphthalein to pink colour

tof

I

lphur

ieaction with wat€r
letals react with water to form hydroxides or metal oxides and hydrogen gas'

repending on the chemical reactivity of the metals, some react with cold water some with hot water

:d some with steam.

,lr example, potassium on reacting with cold water produces potassium hydroxide and hydrogen gas'

2K + 2HrO ------) 2KOH + H, + Heat

lagnesium reacts vigorously with steam or boiling water to form magnesium oxide and hydrogen gas'

Mg + HrO -------) MgO + H,

K
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zinc reacts quickly with steam to form zinc oxide and hydrogen gas.

Zn + HrO -----) ZnO + H,

Copper does not react with hot or cold water'

Aim: To show that metals react with water to form metallic oxide and hydrogen gas'

Materials required: A piece of Sodium, a fiher paper, a 250 mL beaker; a knife' blue and red

litmus papers, water and safety goggles'

Procedure:

L. Cut a small piece of sodium with the help of a knife'

2. Remove kerosene from the sodium piece by pressing it in folds of filter paper'

3. Fill the 250 mL beaker with water and put the cut piece of sodium inside the beaker'

Observation and conclusion :

1.. you will notice that sodium quickly starts floating on the surface of the water releasing a

2.

3.

4.

hissing sound.

Tiny bubbles of hydrogen gas are also produced in this process.

The sodium rapidly melts in the water and forms a silvery white ball.

This silvery white ball eventually becomes smaller and catches fire' lt burns with a golden

yellow flame. The solution becomes hot. This heat melts the sodium metal and releases

hydrogen gas, which catches fire.

once the reaction gets over, if the solution is tested with litmus paper the solution turns red

litmus paper to blue. This shows that the solution thus formed is basic in nature'

2Na + 2HrO 

---) 
2NaOH + H, + Heat

Thus we can conclude that when metal reacts with water, hydrogen gas is formed.

d.

5.

EFiffi$q3- Pgm€-i&LS

There are some metals that do not react at all with water.

These metals are called inert metals. For example, gold, silver

and platinum are quite unreactive. This property makes them

valuable assets to be used aS ornaments, decorative items or as

jewellery. Platinum is also used for making electrical gadgets and

international standards of weights and measures'

Non-metals do not react with water. Thus, for phosphorus water is

used as a storage medium.

ffi* y*u krs*w?

Pure gold or z4-carat gold is verY

soft in nature and is thus not

used for making iewellerY. lt is

always mixed with either coPper

or silver to make ornaments'

ffieactiou ryith acids
Metals on reaction with acids form salts and hydrogen gas'

For example, zincon reaction with sulphuric acid forms zinc sulphate and hydrogen gas'

Zn+
Zinc
acid

Sulphuric

sulphate

H2SO4 ZnSOn + H,

Hydrogen gas
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r. magnesium on reaction with sulphuric acid forms magnesium sulphate and hydrogen gas.

Mg + H,SO4 
--J 

MgSO* + H,

Nlagnesium t"?.'].1"' 'r,:l;i:',':- 
Hvdrogen gas

::er reacts only with nitric acid and during this reaction no hydrogen gas is evolved'

-ick (-) the correct answer.
- 

What gas is produced emitting a pop sound when an acid is reacted with water?

a. Carbon dioxide b. Oxygen c. Hydrogen d. nitrogen

- How are metals such as gold, silver and platinum that are unreactive called?

a. Acidic b. basic c. metalloids d. inert

: What happens when copper is reacted with hydrochloric acid?

a. No reaction takes Place
b. A vigorous reaction takes place with a pop sound

c. A moderate reaction takes place with a pop sound

d. A weak reaction takes place with a pop sound

I-ORB* E*H *F FgflEAE-S

- :rolonged exposure to air and moisture, most metals deteriorate
- .3t corroded. This happens due to the reactive nature of metals.

:n they react with air for a long time, they form a new substance.

-.: .auses deterioration and the metals become useless.

-.s process of metal reacting with oxygen present in the air causing
- deteriorate is called corrosion. Copper, iron and silver are some

: -::lples of metals that corrode.
',r-hen 

iron is left damp in air for a long time, it gets covered with

. ilaky substance that is reddish brown in colour. This substance is called rust and the process is

:,:lowrr as rusting of iron. Iron on combining with oxygen and moisture forms hydrated iron oxide

- : rust.

Iron Water
long period of time

Hydrated iron oxide or rust

Moisture in air

-opper on exposure to damp air for a long time reacts slowlywith carbon dioxide and water of

.,r. Il loses its shine as a green coating of copper hydroxide and copper carbonate is formed on its

.lriace over time.

2Cu +
long period of tin-re

Cu(OH), + CUCO.

Copper hydroxide Copper carbonate

ln alr
green coating on the surface

black over a course of time. This happens

the action of hydrogen sulphide present in

€

very

i
tis
pper
j.

:-milarly, silver kept

:ue to the formation

,:e air.

in air, becomes tarnished and turns

of thin silver sulphide layer due to

Or+HrO+CO,

63



*€ q.rq,v & ax g*x'*a'*e.t'*. q: qp'r$:{}*$ qpa"a f

Corrosion can be prevented by avoiding metals to come in contact with moist air. To ensure this,

following measures can be taken:

1. paint, grease or oil can be applied on the surface of the metal. This extra layer will keep the

metal away from air and moisture.

2. Coating a layer of zinc on iron objects prevents corrosion. This process is called galvanisation. This

extra layer of zincdeposited on the surface of the iron object protects it from getting corroded'

J.

4.

5.

A layer of another metal is deposited on the surface of the metal object being protected through

a process called electroPlating.

Anodising the aluminum object by applying a uniform layer of aluminum oxide'

Mixing some other metals or non-metals with the metal being protected through a process

called alloying.

,q'H-.L#YS

An alloy is a combination of metals or metals with non-metals to give greater strength or to prevent

corrosion. An alloy is a homogenous mixture (equal proportions) of two or more metals or non-metals

2.

4.

Properties and Uses of NloYs
1. Alloys are usually very hard. For example, carbon when added

with iron increases the hardness manifolds producing steel.

Steel is used widely in construction of ships, bridges, support

structure for buildings and vehicles.

Alloys are usually resistant to corrosion. For example, an alloy

of iron, chromium and nickel is called stainless steel as it is

resistant to corrosion. Stainless steel is used in making utensils,

cutlery and surgical instruments:

Alloys have very high tensile strength. For example, an alloy of iron and chromium forms

chrome steel. Chrome steel because of its high tensile strength is used in making various cutting

tools and axle.

Solder is an alloy of tin and lead having low melting point. This property makes it useful for

joining electric wires.

i Amalgam I Mercury and silver i Dental fillings 
I

i Brass ' Copper and zinc Hinges and electrical fittings

; Bronze , Copper and tin ' Coins, statues and medals

i Duralumin I Aluminium, coppe1 magnesium j earts of automobiles and pressure cookers

' German silver Copper, zinc and nickel' German silver

A summary of common alloys, the metals they contain and their uses is given as follows:
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:.,i s of ffie*,e&s

: tecause of their useful properties and characteristics are used widely in various applications.

-::rc 
is used in galvanizing (putting a coat) iron to prevent it from rusting'

:.:n is used as the main construction material in bridges, ships, buildings etc. The alloy of iron

,:ms stainless steel that is used in making various kinds of utensils.

, -n ts used for making foils, soldering and coatings to help prevent corrosion'

:ad is used in making water pipes, batteries, pigments etc'

' i.lercury is used in thermometers.

-,rpper is used widely in making electrical wires and cables'

- :,lrne radioactive metals such as uranium and plutonium are used in nuclear power plants to

:enerate energy.

ies of ffi{}x?-sxle&a&s

. -.:tals due to their non-reactive nature also find a wide range of applications. Some applications

- :l below:

-1.-gen, hyclrogen and nitrogen are called building blocks of iife and are present and used by all

,i rng things.

- ..'arbon is used as a fuel and for making electrodes'

-rdine is used to prevent thyroid and in making antiseptics'

. -{r-drogen is used for making ammonia gas, which is used to manufacture fertilisers such as urea

:nd ammonium sulPhate.

, Chl0rine is used to purify water in the form of bleaching powder.

?hosphorus is used for making crackers.

- 3oron is used for making skin ointments'

Sulphur is used for making sulpha drugs, match boxes, gun powder, and in vulcanisation

:rardening of rubber which are then used as tyres.

- :( ( ) the correct answer.
' 3ronze, an alloy constitutes what all metals?

a, Copper and zinc

-, Copper and iron

- ,Vhich of the following is not a

a. Alloys are usually soft

o. Alloys are usually gaseous in nature
rkers c. Alloys are usually hard and resistant to corrosion

d. Alloys usually have low tensile strength

: what is dipping of an iron object in molten zinc known as?

a. Anodising b. Electroplating c' Corrosion

b. Copper and tin

d. CoPPer and aluminum

property of a typical alloY?

d. Galvanising
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physical properties of a substance: The properties that can be observed without making the

metal react with any other substance are called physical properties.

Malleable: Metals that can be hammered without breaking them into pieces such as

aluminum are malleable.

Non-malleable: Non-metals that break into smaller pieces or become powder on hammering

such as coal are brittle in nature.

Chemica! properties of a substance: Alielements react and show certain chemical properties

they have depending on their nature and conditions of reactions. Metals and non-metals differ

from each other due to these chemical properties each possess.

lnert Metals: There are some rnetals that do not react at all with water' These metals are

called inert metals.

Corrosion: The process of metal reacting with oxygen present in the air causing it to

deteriorate is called corrosion.

Alloy: An alloy is a homogenous mixture (equal proportions)of two or more metals or non-metals.

There are 1l-8 elements known to us, out of which 92 occur naturally while the rest are

prepared by us using labs and other means'

Metals occur in nature either in free or combined (as minerals) state'

Non-metals exist on earth in combined state as oxides, carbonates and phosphates.

The properties that can be observed without making the metal react with any other substance

are called physical proPerties.

Most metals are solid at room temperature (except Mercury and Gallium)' None of the

metals exist in gaseous state while non-metals occur generally as solids or gases. For example,

Oxygen exist as gas and Carbon exist as solid in the atmosphere.

Metals that can be hammered without breaking them into pieces such as aluminum

are malleable and non-metals like that break into smaller pieces or become powder on

hammering such as coal are brittle in nature'

Wood has no lustre whereas silver has high lustre. Graphite is low on lustre when compared

with silver.

Some metals have higher density (steel fork) over other metals (aluminum foil). Also, whether

an object will float or sink does not depend just on the density but the form in which they are

put in the water (ball of aluminum foil).

Metals when reacted with oxygen form basic metal oxides.

When metal reacts with water, hydrogen gas is formed.

There are some metals that do not react at all with watBr. These metals are called inert

metals. For example, gold, siiver and platinum are quite unreactive.

The process of metal reacting with oxygen present in the air causing it to deteriorate is called

corrosion.

An alloy is a combination of metals or metals with non-metals to give greater strength or to

prevent corrosion. An alloy is a homogenous mixture (constant proportions) of two or more

metals or non-metals.
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- What property of metal allows it to be drawn into wires?

a. Conductivity b. Reactivity c. Malleability

2. What property of metal allows it to be hammered into thin sheets?

a. Brittleness b. Softness . c. Ductility

3. lf a given object breaks easily into smaller pieces it is called?

a. Brittle b. Malleable c. Soft

4. Which of the following is not usually a property of a metal?

b. Conductor c. Shiny

d. Ductility

d. Malleability

d. Hard

d. Malleablea. Brittleness

5. An element that has high density, is a good conductor of heat and electricity and is solid in

nature would be classified as?

a. Metal b. Non-metal c. Metamorphic d. Alloy

: The dull green coating on copper vessels is caused by

a, exposure to air

c. exposure to water

- Which of the following is a liquid metal?

a. Aluminum b. Mercury

i Which of the following non-metal is liquid in nature?

b. 'rusting of copper

d. exposure to nitrogen

c. Copper d. Zinc

c. Bromine d. Sulphur

b. lron oxide is formed

d. Chlorine gas is evolved

a. lodine b. Chlorine

9. What happens when iron fillings are added to hydrochloric acid?

a. Salt and water is produced

c. Hydrogen gas is evolved

- - Which of these elements can be found in nature in pure state?

a, Lithium b. lron c. Aluminium d. Gold

: ,n the hiamks.

- Sulphur dioxide reacts with water forming

- .. is a metal that catches fire on being exposed to air.

: All materials around us can be classified into --- and

I \on-metals are generally in nature'

: does not react with concentrated hydrochloric acid.

L e reas*ns f*r tBT* f**$*wir"lg.

- vVhy is sodium stored in kerosene and not in water?

- ,,Vhat property makes graphite or charcoal suitable to be used inside a pencil?

: rVhat is a solder? What property of solder makes it suitable for joining electrical wires?

-: Can the solution of copper sulphate be stored in an iron container?

: Can a wire be drawn out of wood?
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D. Answer the foilowing questions lm one werd or a single senten*e"

1,. The metal foil used for wrapping food is made up of which metal?

2. Which metal is used in thermometers?

3. Which non-metal is essential for breathing?

4. What is the alloy of iron, nickel and chromium known as?

5. Name the gas released when metals react with acids.

Answer the follovrring questions ln brie{.

L. Which is a synthetic fibre: nylon or Jute?

2. Which simple unit forms polymer?

3. Which type of fibres are manufactured in factories?

4. Which fabric is also known as artificial silk?

5. Name the plastic used to make bottles,

Answer the following questions in detail.

1,. Distinguish between metals and non-metals on the basis of their physical properties.

2. Write any five uses of metals and non-metals.

3. How are metals different from non-metals in terms of their chemical properties?

4. What are the various methods applied to help prevent corrosion? Discuss and give examples.

5. What are alloys? Give examples and their uses.

E.

F.

1.

2.

2.

Out of Ths Bax

Discuss the various acids that are present in food that we intake daily along with their
properties.

Discuss the importance and usage of neutralisation of acids. How do farmers neutralise

acidic soils? What does our stomach contain that digests food and what do we do in case of

indigestion? How can one neutralize bee stings?

,-- Subject Enrichment

Show that Metals (such as copper) and graphite are good conductors of electricity and non-

metals (such as wood) are poor conductors.

Take students to a goldsmith's workshop and show them how they mould the gold into

various shapes using heat.

Study and explore the role of metals that can be found in the architecture of lndia's forts

and monuments. Why do you think the usage of metals was so widespread in the doors and

bridges of these forts and monuments?



Now that you have learnt how harmful rust can be, it is important to understand to how to

take care of objects around you to prevent them from rusting. Take good care of your cycles to

prevent them from rusting. You could do this by using the following methods:

1. Using a mixture of baking soda and water and applying on the effected region for 15 minutes.

Scrub it after L0 minutes.

2. Keeping your cycle in shade and away from water'

3. Cleaning your cycle regularly wiih a dry cloth.

. Liquid Metal that is Safe to Touch and Play with, https://www.youtube.com/watch?v=0Hx2DYx4umQ

. Spotlight o n Corrosion, https ://www'youtu be. com/watch ?v=b KvroCbo UVc

Take a map of lndia and identify the states that are abundant in metals. Colour these states on

the map. Why do you think these states are abundant in various metals while others are not?

Explain with reasons.

;

lt
i

i fr.orruge students to undertake a survey on the use of synthetic material. Teach them I

i to ask all the relevant questions. Let the students discuss their findings in the classroom 
i

il

i and learn from each other. I
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Identify the sources of energY

Fill the following table by writing the source of energy required to

run a particular object or to perform a particular activrry as given

in the table:

'..fl*-llq;i . ',::': I;6:A^1 , ;

Types of Fuels and

their characteristics

Reneu,able and Non-

renervable Resources

Coal, petroleum and

their various Products

Natural gas

!
2*'

3-

4.

Human beings

Cooki ng

Running a car

Running a truck/bus

Burning a candle5.

TYPMS #F' F'UME,S &TS{M TFEPTK CffiEKACTEMfiSTICS

We need fuel to run various modes of transport, machinery in

factories and cooking and production of electricity. This fuel

primarily comes from sources such as coal, petroleum and natural

gases. These sources take millions of year to form and hence are

limited.

Animais also need various sources of energy to survive and sustain.

We, human beings too requirg energy to carry out various activities.

The food we eat provides us energy to carry out these activities.

Nature provides various resources to fulfil these requirements. These

,"ro,rr.., are called natural resources. These primarily include water,

air, soil, and minerals.

Thus we can define fuel as a material that can be made to react

with other materials so as to generate heat and energy required to

perform work.

+lltsii ,.{}'ffi .**t/rAct6ttl',ty $o1;ree Eq [

!
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: ,,r€ rrrov€ forward to understand various resources in details, let us discuss some characteristics

. . od fuel.

,t should have a high calorific value. Calorific value can be defined as the amount of energy

:roduced (in kilojJules) when one kilogram of fuel is burnt. The unit of caiorific value is kl/kg.

- -ts ignition temperature (minimum temperature required for burning) should be easily

:chievable but should be higher than the room temperature.

-r should not undergo explosion on burning. ItS rate of combustion should be moderate.

L It should be convenient to store, transport and handle'

i" It should be cheap and easily available.

n" It should not cause pollution on burning. Nowadays, eco-friendly

sources ofenergy are preferred such as wind and solar energy.

IE,IIEIilIABLE AND NON-BDNE!ilTABLE NESOUMCES

lrlurral resources can be grouped into two categories depending upon

dme: aYailability and abundance as renewable and non-renewable.

&newabtre natural resources
: : lre natural resources like air, water and sunlight which are present in abundance in nature. These

: .ontinuously replenished, recycled and reused.

'" ' ii-r€ffi**ff#afuEm saaxfissaa$, ;'*qrsaarcq*ru

: : rr€ natural resources which are present in limited amount in nature. They cannot be replenished

- -.--ously, hence can be exhausted. For example, fossil fuels that are formed from the decomposition

.:.rs and animals which got buried under the Earth due to anaerobic conditions and geological

- ..s that occurred milliois of years ago. They are called non-renewable resources because theytake

.. of years to be formed. Coal, petroleum, etc. are some examples of fossil fuels.

Noru-renewable en'ergY

E"il-a
)4@I..,.-ql'

*,{:, p'g}r* kn*w?

Hydrogen is the fuel with

highest calorific value, i.e.

t5o dlg so it is used in

rockets and spacecrafts.

--.rr-L-.*.".c &
Nuclear q

i-ffiewabteenersv-l
: F-,3ior:a=s :i*:@:

9.,:.
B" \;X..
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rft
Sol ar
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:;:,, r.r:::i: I !r .:.

Water

r
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ENERGY

THE FUEL

OF LIFE

ENERGY

THE FUEL

OF LIFE

Wind Natural gasEnergy sources
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1. What are fuels?

2. Name two renewable sources of energy.

3. Name two non-renewable sources of energy.

,i::{..},,:1ii.,, i::':l. r, ltri'':i.,tit.$,,.i'$ .,&fq.E} 
.Sffifl.*8ffi 

ei-qffig{}L}S trg€*g}€,Iff'.FS

Let us discuss in detail about the non-renewabi6 natural resources.

ffiqla&

Coal is black, hard combustible substance. It consists of more than

5Oo/o of carbon with a mixture of hydrogen and oxygen and a small

amount of nitrogen, sulphur and phosphorus. Coal is used as fuel for

cooking food. It is also used in railway engines to produce steam and

thermal power station to produce electricity.

ffq$rraee€,$<pffs ql$ fise$

Coal is formed from the dead remains of dense forests in low lying wetland areas that got buried under

the earth about 300 to 400 millions of years ago. It is considered that due to natural calamities such as

floods, earthquakes and land slides, the dense fbrest got buried under the surface of the earth. These

dead plants got compressed as gravel and soil got deposited over them. Due to high temperature, high

pressure and anaerobic conditions, the dead plants gradually changed into coal. This slow process of

conversion of dead vegetation into coal is called carbonisation. It takes millions of years to convert the

living matter to fossil fuels.

*E$fewwmm* S&agmm m$' eaa* ffiwrwwumtionq

Fmmf
First Stage: When the vegetation gets buried under

the soil and remains there for millions of years, a

material called peat is formed. It is an accumulation

of partially dead and decaying animals, leaves,

branches or lignite. It contains very little amount of

carbon but its moisture content is high.

Second Stage: Peat gets compressed between

sediment layers and a brown coal called lignite is

formed which consists of compressed woody matter

with very little moisture. Carbon content in lignite

is nearly 70a/o.It is soft and can be crumbled.

Third Stage: Due to further compression of lignite

coal, bituminous coal is formed. It is dense, dark

and brittle with almost no moisture and impurities.

The carbon content in this type of coatr is nearly

B0-85%.

Final Stage: When bituminous coal remains

under the soil for a long time and is subjected to extreme pressure, anthracite coal is formed. It

is hard and has serni-metallic lustre. It is the purest form of coal which contains about 94-9\o/o

carbon. I[s moisture content is very low and thus it is also known as smokeless coal.
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Diamonds are also prepared

naturaliy by this process

but the pressure required is

much higher.
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_ltisalsousedinthepreparationoffuelgaseslikeproducergasandwater
\Ixture of coke und,,itiog"n is called pioducer gas' Mixture of coke and

toducts of CoaI

.-ariousproductsthatcanbeobtainedfromcoalaregivenasfollows:

-oke 
L^L:.^r ^t+^- Au., Al :alled coke. It

Sesolidresidueleftbehindafterdrydistillationofcoalisc
s greyish black in colour and not as shiny as coal' It is hard' porous and

:ontains 98olo carbon.

[.]ses of coke

:isadark,black,oilyliquidwithanunpleasantsmell'Itisacomplex

=Lxture 
of about 200 organic compounds'

Uses of coaltar

-. coal tar is used to make a number of useful products like insecticides,

drugs, dyes, paints, perfumes, naphthalene balls to repel moths and

insects, exPlosives, etc.

l. The residue left after destructive distillation of coal tar is used to

surface the roads.

Coal gms

l: is a mixture of methane, carbon monoxide, hydrogen and other

:.ases. It is a flammable gas that is also known as town gas' It has a high

:alorific value.

Uses of coal gas

:. It is used for cooking and lightening Purposes'

:" It is an important industrial fuel because it produces a lot of heat on

burning.

gas (synthetic or SYn gas)'

steam is called water gas.
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'etroEemxm
)etroleum or crude oil is a naturally occurring dark coloured thick oily liquid which is a complex

:Lrrlure of various hydrocarbons and other liquid organic compounds such as paraffin wax' Petroleum

s lighter than water and is arso immiscibie in it. It is-found deJp under the Earth between the layers of

np"ervious rocks. Petroleum is called biack gold due to its great economic importance'

Fornemt$*Es ffig Pe&rqsEffiese?s

?etroleum is a fossil fuel formed from dead organisms in the sea, such as phytoplankton, zooplankton

::d algae. A vast quantity of dead remains of marine animals and plants settled at the bottom of the

=ea 
and got covered with sediments. Due to intense heat and pressure in the-lower regions' more

-:r-ers settled over the seabed, thus the organic matter liquefied and seeped down until it reached a

:ed of impervious rocks. This is how the dead organisms transformed into petroreum hydrocarbons'

?etroleum is obtained by dritling oir wells into the Earth's crust. In India, oil wells are found in the

::ate of Assam and Gujarat, the iffshore of Mumbai and the deltas of Godavari and Kaveri rivers'
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Crude petroleum is a mixture of about 200 hydrocarbons. It contains some useful substances such

as petroleum gas, petrol, diesel, paraffin wax and lubricating oil. The process of separation of various

constituents of petroleum is called reflning of petroleum. It can be done by fractional distillation.

' Fractional distillation of crude petroleum is done in a tall fractionating column in a petroleum

refinery. Crude oil is heated to above 350 "C.

The oil vapours rise in the distillation tower and cool down. There are a series of shallow trays in

which these vapour get condensed to become liquid.

- The fraction which has higher boiling point condenses near base and one having a low boiling

point condenses in the topmost tray.

The gas which goes out of the column is known as petroleum gas. The various fractions obtained by

refining of petroleum and their uses are summarised in the table given below.

Refinery Gas C, - Co

Crude Oil

heated to-
>300"c

Gasoline/Petrol

C, - C,o

Naphtha

C, - C,,

Kerosene

C,o - C,u

Diesel Oil

C,, - Cro

Lubricating Oil

Cro - Cro

Fuel Oil

Cro - Cro

Fuel for home, industry and vehicles

M otor a nd avi ano, 
l: i,tit:i_;ri:i ;|:.Tl9.

-***;****

lsll:.:_:lv_Ti_9TP_:1:9 l::r:l r:i?ft _ _ _

l_:_"lgf ":lylT_"-t?i*y:lt1::i:F_::::*::l1l:i:
Lubrication

Ointments, candles, vaseline

;;i;;;;J,.".J r,,r,. ;;

b'ractional d.istiLlation. ol petro leum

ffi ffi
2.

1,.

3.

4.

5.

6.

7.

l:I?9y"T e:: t:
Petrol

Kerosene

il;;;i--
Lubricating oil

";ffi;;;:;--
Bitumen

liquid form (LPG)
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,,.ite different stages of coal formation in the following table along with the

:ercentage of carbon for each stage'

; i- a=-+E". {j,Qr:rl

. -:al gas is a fossil fuel found deep under the Earth, between two layers of impervious rocks' either

. . or along with petroleum deposits. It contains mainly methane (CH4) and smail amounts of gases

: ::hane, propane and butane. It is an efficient and convenient fuel because it does not produce any

, : smoke on burning. It is highly flammable. It is supplied through pipeline' Such pipelines exist

'.oodara 
and some parts of pett i. Natural gas is ,r.d fo, manufacturing many chemicals and

: - --Z€fS. In India, we have vast reserves of natural gas in Tripura, Rajasthan, Maharashtra and in the

' !.,:ra Godavari Delta (KG basin).

Compress€d Ilatural Gas

,Jompressed natural gas (CNG) is a natural gas stored under

*rgh pressure. It is or.d ur a domestic and industrial fuel and in

Jnufacturing of carbon black. It is an eco-friendly fuel as it does

:or emit harmfol gases like oxides of nitrogen and oxides of sulphur

rytich pollute the environment. Thus, it has been increasingly used

ns a fuel to run automobiles and buses'

Iie use of cNG as a fuel has brought down the pollution level

: Delhi.

,. .:'

,..1 fuels are non-renewable sources of energy. They take millions of years to be formed' Although

:: extraction of petroleum may not cause any environmental problem but its excessive use is causing

:--e major environmental problems like global warming, air pollution, etc.

: .:,,rleum is used all over the world primarily for transportation. A large number of useful products

-. ,1so made by using various fractions obtained from refining of petroleum'

--: 
rate at which we are using petroleum, the day is not too far whPn all petroleum reserves may

- : - trlr)€ depleted. It will result in energy crisis'

.i mining is reported to cause some major environmental problems' Meth1l", u greenhouse gas' is

.: :rs€d duilng coal mining, if gets mixed with ground water causes water pollution'

:1 dust is also harmful for humans. It may cause various respiratory problems'

- 
= major consequence of its overuse is that it will be finished in next 100 years because we have

:---ted resources of coal.
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Comservatimxx mf FmssfiX ffue[s
We have already discussed that fossil fuels are available in limited amount in nature. So the foliowing
steps should be taken to conserve the fossil fuels:

We should use renewable sources of energy like wind energy, solar energy, hydro energy to fulfill
our energy needs. Renewable sources of energy cause no pollution and are unlimited,.

Energy should be generated from biomass.

Petrol and diesel can be saved by using fuel-efficient vehicles and machines; by driving vehicles at
a moderate speed; by switching off the engines of vehicles at traffic signals; by ensuring correct tyre
pressure and by regular maintenance of vehicles.

Using carpools is a good way to reduce consumption of fuels like petrol and diesel.

Walking down to nearby places instead of going by a vehicle also helps to save fuel.

1. What is a natural gas?

2. From where is natural gas generally obtained?

rl

e,

t;l

Fossil fuels: The fuels which are formed by the anaerobic decomposition of dead decaying
organic matter present deep inside the Earth's crust are called fossil fuels.
carbonisation: slow conversion of dead plants and trees to coal

coke: A solid fuel formed by heating coal in the absence of air
coal tar: A thick, black liquid formed by heating coal in the absence of air
coal gas: The gas obtained when coal is heated in the absence of air
Fractional distillation: The process of separation of the components of a mixture on the basis
of their boiling points

+ The formation of fossil fuels started millions of years ago

"' There are mainly two sources of energy on the Earth: renewable and non-renewable.
*' Renewable sources are natural sources such as air, water, land and sunlight.

"' Non-renewable sources are fossil fuels such as coal, natural gas and nuclear fuel.

'- Refining of petroleum releases various useful products such as LpG, petrol, kerosene, diesel,
lubricating oil, paraffin wax and bitumen.

u coal and petroleum are now on the verge of depletion and thus it is important to look for and
use natural renewable sources like solar and hydrothermal for daily energy needs.
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- Which of the following is not a fossil fuel?

a, Coal b. Petroleum c' Natural gas

- The process of separating useful products from petroleum is called

a. factional distillation b' refining

c. condensation d' crystallisation

:Adark.colouredliquidwithanunpleasantsmellobtainedfromcoalis

a, kerosens b' coal tar c' alcohol

d. Solar energy

d. glycerine

- Anaerobic condition means

a, absence of air b' absence of carbon

c. absence of nitrogen d' absence of helium

: Which of the following is called 'black gold'?

a. Diesel b' CNG c' Petroleum d' Biogas

: Which of the following has the lowest carbon content?

a. Anthracite b' Lignite c' Bituminous d' Peat

- An example of renewable source of energy is

a. air b' water c' wind d' all of these

: Petroleum is obtained from

a. rocks b' mineral5 c' ocean bed d' forests

I A fuel should

a. have High calorific value b' be cost effective

c. easy to handle d' all of these

- - The fossil fuels are

a. renewable resources b' non-renewable resources

c, both of these d' none of these

i : I in the blanks.

- A fuel produces " ' on combustion'

_isobtainedfromcoalandisusedforconstructionofroads.
: is obtained from fractional distillation of petroleum and is used for making

shoe Polish'
and are obtained from coal'

:NaturalresoUrcesarewhicharepresentinabundanceandcanbereplenishedarecalled

Give one word for the following'

1. Type of pollution caused by burning of fossil fuels

2. Natural gas mainly contains this gas
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D.

E.

3. By this process, different products are obtained from petroleum

4. The amount of energy produced by burning L9 of a fuel

5. I am obtained from petroleum. I am used in winters to repair cracked skin

Give reasons for the following.

1, Diamond and coal are basically different forms of carbon.

2. Energy is the fuel of life.

Answer the following questions in cne wmrd sr * sing$c s*r:tenc€.

1.. What is a fuel?

2. Name the type of coal which contains minimum carbon content.

3. Define carbonisation.

4. Which gas is also known as the town gas?

5. What is the black gold?

6. Name the constituents of petroleum used to make road surfaces.

Answer the following questions lnr brief.

1, Why should we use fossil fuels judicially?

2. Give full form of CNG. Why is it preferred over other fossil fuels?

3. Define the term 'fossil fuel'. Give two examples.

4. How can we conserve fossil fuels?

5. What is calorific value of a fuel?

6. What are conditions required for the formation of fossil fuels?

Answer the following questions in detail.

L Differentiate between renewable and non-renewable resources with examples.

2. How are coal and petroleum formed in nature?

3. What are the characteristics of an ideal fuel?

4. Explain the fractional distillation of petroleum.

1. What are alternative sources of energy which can be used instead of coal and petroleum?

2. An element which makes the major portion of coal. lt is present in diamond as well as
graphite (lead of pencil). Though all these objects are made up of same element, why these
are entirely different in appearance? ldentify the element and answer the question.

Pooja and Priya cook the same amount of food daily. However; the LPG cylinder finishes faster at
Pooja's house? What could be the possible reasons? Suggest some tips for Pooja to reduce the
consumption of LPG.

G.



- Subject Enrichment ----------***r-*- I
t

:

r-=3are a record of fuel consumption ln your homes for a week' This could be from various
nn thase fttelt

,,-:',J:r'r:".f:: Hil;#ffi;ro'n, uu..", dav. Record the monev spent on these ruels
f^*i1", +^ ca\/6

--- , -tt"i".no"unr",rr. the consumption, Find out ways you could adopt as a family to save

* :.ey and fuel consumPtion'

Prepare I

Write an

a chart showing different stages of coal formation'

r ess?! on the topic, 'Making Oil Conservation: A Way of Life'

-'rsslinke

tvtark on the maP of

abundance.

lndia the states where coal and petroleum or mineral oil are obtained in

r*il'Eb-linke

)hysical processes influence formation and distribution of renewable' nonrenewable and flow

resources: https://sites.google'com/site/aspringerdc6/physical-processes-influence-formation-

and-distribution-of-renewable-nonrenewable-and-flow-reSoUrceS

Non_renewabre energy: http://www.geography.rearnontheinternet.co.uk/topics/resources4'html

ter at

the
:^Teacher's Note ---- --l

i ,n.ouruge students to collect information on various fuels and their applications they I

i encounter in everyday life and understand itre importance of conserving them' 
i
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C*raprer F;o;;
Combustion

Methods to control

lire

Flame, Fuels and

Poliutants formed

after Combustion

h-

Cornbusfion

Ftarne end Fuel

Kiek-0ff Aetivitg
The Burn Test

Collect some materials like Bcrosil glass, matchsticks, stones,

straw, paper and iron nails. Under the supervision of your teacher

try to burn each materiai for not more than a few seconds one by

one and record your observations in the table given below.

CSMBUSTTON

Have you observed that to cook food we use a cooking gas? Similarly,
while ironing clothes we burn pieces of coal inside the iron. Why do
you think we need cooking gas and coal? In order to produce energy
we burn certain materials. The process of burning of a substance

in the presence of air or oxygdln to give off heat and light is called
combustion. Some materials on burning also release sound. We

can classify all materials on the basis of whether they burn or are

combustible or do not burn that is are non-combustible.

In combustion, oxygen reacts with the substance getting burnt.
The addition of oxygen is also called oxidation. We can say that
combustion is a chemical change. We cannot get back the original
substance after combustion.

iii

ffi
t:: uuil

,What was produced r'l

Ji 
on burniilg"

(heat/l ieht/sound/all th ree) ?

t Borosil glass

2 M atchstrcks

3 Str: n e

4 Straw

5 Pa per

6 lron nails



t ;,,rmbustible substance that is used to produce heat or energy to do work is called fuel' e'g' coal'

"o'ol, CNG, LPG, etc. Substances like some metals, glass, etc. do not burn in air' They are called

m-combustible substances'

Ionditions Kequired for Combustion

&ere are three conditions necessary for combustion. Let us study each of them in detail'

rbustible surbs*ex€eft

:ombustion the presence of a combustible substance is must such as LPG

CNG (compre.red natural gas) and petrol'

r€nce qrf miv #r $xygeu 
r,

.bustioncantakep1aceon1yinthepreSenceofoxygen.
:omplete combusiion to take place, oxygen should be present

Lfficient quantity. In case of insufficient supply of oxygen' the

bustion is incomplete and the fuel remains un-burnt. Have you- wer

;ed that if the holes of a burner are blocked then the bottom of the

sil gets blackened? This is due to insufficient supply of oxygen'

the minimum temperature at which a substance starts

ing. Different substances have different ignition

,..]tor".. A matchstick catches fire when it is rubbed against

agh surface. A burning matchstick can set a paper on fire,

:icannot se{ a piece of wood on fire' This is because wood

paper have different ignition temperatures' Some substances

-tt ilu.r. very high ignition temperature do not catch fire

;r- rvhile ,oln. ,.rbrtunces like LPG and petrol which have-low

ion temperature catch fire easily. These substances are called

rnmable substances.

/',
/

,'/ 
luer 

'l

/u
/"\..''i:"\,/ 'ffi\T: ''.,.

7'o,.ns"n 
t I l y:"

' 
(liquefled petroleum

ffi* gr**x kct*w,F

Elements like sodium and

phosphorus start burning

on their own when kePt

exposed to air. So theY

are stored in kerosene oil.

the jars burns for a long

place. ln the absence of air,

I .:,: To show that air is necessary for combustion

,,.;ierialrequired:Twocandle5,tWoglassjarsorbeakersanda

,^,:thod: set the apparatus as shown. Light two identical candles 
I

,- .-e same time. Cover both the candles with inverted glass jars

.::akers.UnderoneglassjarleavesomeSpaCeasaninletfor
, \jote your observation. Which of the candles burns for a longer

;:on and Why?

l:servation and conclusion: The candle that has an opening in oneof

--.-: as its gets the required amount of oxygen for combustion to take

. -;le does not remain lit for a long time'

-'r= {}fl f,qs$ffifue*s&&ffiHs

: _istion can be classified on tlie basis ot ttre rate of combustion.

B1
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SB*w e*rnbmstiom

Combustion is basically oxidation. In certain cases, it takes place at a very slow rate, with a continuous
release of energy. Only energy released is in the form of heat. For example, respiration is an example of
slow combustion. In this the oxidation of food takes place.

Rapid combustion

The combustion in which a substance burns quickly to produce a

lot of heat and light. For example, burning a matchstick, burning of
LPG, etc.

Spontaneous combustion

The combustion in which a substance burns suddenly into flames,

without providing any external source of heat.

For example, sodium and phosphorus burns spontaneously when

exposed to air. Forest fires are aiso examples of spontaneous

combustion.

Explosion

The combustion in which the production of a large amount of heat

and light is evolved along with a loud sound. It is accompanied

by the liberation of a large amount of gas. For example, when fire

crackers are ignited, heat, sound and light are produced.

C3assiffieafimm hased ss? thr availabi{ity *f, *xyg*re

Complete combustion

The combustion in which the substance gets completely burnt
is called complete combustion. It takes place in the presence of
sufficient amount of oxygen.

Incomplete combustion

The combustion that takes place in the presence of insufficient

oxygen is called incomplete combustion. It results in the

formation of carbon monoxide and soot particles (unburnt

carbon particles). When coal is burnt in sufficient supply of
oxygen it gives carbon dioxide while in insulficient supply

of oxygen it gives carbon monoxide. Cartron monoxide is

poisonous and can also be fatal. So it is advised not to burn
coal in winters in a closed room.

t'

Canbon rnonoxide has 3oo times

more capacity to nrix with blood than
oxygen. So when it combines with
blood, blood cannot supply oxygen to
the brain which leads to death.

1. Name two fuels which u

2. What are non-combustible substances? Give examples.
:iiti,r:i:.!.:iin1:i;i:i.j,,!,i:i

METTIODS TO CONTROL FIRE

Uncontrolled fire leads to a lot of destruction to human life and property. It is thus essential for us to

understand the various ways we can employ to control fire. Let us discuss them in detail.
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.-;: is the most common fire extinguisher. It cools down many combustible substances' The water

: rrs surround the combustibl. ..rbrturr." and cut off the supply of air.-Water can be used to put

-:es caused by wood or paper. However, it cannot be used to p"t offfires caused by oil' petrol'

" :.ne, etc, because these iubstances are lighter than water and keep floating on water' Thus' the fire

.:. burning. water should also not be used to put off a fire caused by electrical equipment as water

_ . _,,od conductor of electricity and thus can lead to electrocution (death or serious injury caused by

, -.:Lc shocks or current passing through the body)'

. : .r {. i {;i B c t';,""'t,:'qi t i tu-r"4aa **;$x cx-

.-.-s method, the reaction between baking soda and sulphuric acid takes place

- -:ads to the formation of carbon dioxide and water. Both of these act as fire

- quishers. Carbon dioxide can be used to extinguish fire caused by petrol,- oil,

- ::ne, etc. It is heavier than oxygen and covers the combustible substance like

.rket, thus cutting off the .oniu-.t between the combustible substance and air'

-.:_ also be used to extinguish fire caused by electrical equipment because it

: : :rot conduct electricity and thus there is no danger of electrocution.

rrbon dfioxf,de cYllnders
re extinguishers, carbon dioxide is stored in liquid form under high pressure' When released

:a the cylinder, it comes out in the vapour forrrrand expands enormously in volume' Thus'

:ron dioxide extinguishes fire by simultaneously cutting off the air supply and bringing down the

lperature of the combustible substance'

uslng a DlanKGf

en a persort's clothes catch

ply, thereby extinguishing

' iVhy can you

- l/hich gas is

€

low out a candle?

essential for combustion?

##
performed bY the teacher)

: m: To show that vapours are essential to produce a flame'

!.!aterials required: A candle, a piece of coal, a china dish and a match box

:.ocedure: Take a candle and burn it. Now take a piece of coal. Keep it in a china dish and burn

. ibserve the difference between a burning candle and a piece of coal.

lcservation and Conclusion: You will observe that a candle burns,with a flame while coal burns

:rout flame. The substances which emit vapours while burning riroduce flame' For example,

:=-Cle, LpG etc. When you burn the candlewick, the wax around it melts and gets vapourised'

--: vapourised molten wax moves upward through the wick due to capillary action' The vapours

'r in air and Produce a flame'

- larly in case of LpG, in cylinder it is in liquid state but when pressure decreases it changes to

::eous state and rises to produce a flame'

fire, a blanket should be wrapped around his body to cut off the air

the fire.

,', :':',,, -:i l!;:t::'::
-t-

"..:*'j3#* :

\ote: To be
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FIAJTIE, FUELS AND POLLUTANTS FORTUED AFTDR COMBUSTION

Flame

Before we begin to understand the various zones of a flame let us perform an activity.

ii l.rir',. ,.. 
I 

: :. ,'

A candle flame is divided into the following three zones.

The intermediate zone (Dark zone) of no
combustion: It is dark black in colour. It consists of
unburned wax as no combustion takes place here due to
the lack of oxygen. Thus, it is also known as the zone of
no combustion. It is the least hot zone of the flame.

The middle zone (Luminous zone) of incomplete
combustion: In this region, partial combustion
takes place due to insulficient supply of oxygen. As a
result, wax start burning with a yellowish flame. Some

unburned carbon particles present in the zone becomes
red hot and impart yellow colour to the flame. This
region is moderately hot and is also called the luminous zone or zone of incomplete combustion.

The outermost zone (Non-luminous zone) of complete combustion: it is faintly visible zone
which is transparent blue in colour. In this region, complete combustion of wax take place with a blue
coloured flame. Wax burns to produce heat, carbon dioxide and water vapour. It is the hottest region of
candle flame. It is also known as non-luminous zone or zone of complete combustion.

Goldsmiths blow the outermost zone of a flame with a metallic blowpipe to melt gold and silver pieces
so as to mould them into desired shapes. Blowing air helps in the rapid combustion of unburned fuel
and makes the flame hotter, sulficient to melt gold and silver.

f'\ $*," **l

The substance that burns to produce energy which is used to do some useful work is called fuel. On
the basis of their physical state, fuels are grouped into three categories.

The fuels like wood, coal, coke and cow dung cake which exist in solid state at room temperature are
called solid fuels.

The fuels like oil, alcohol, petrol and diesel which exist in liquid state at room temperature are called
liquid fuels.

l:l
ai ;r,,:.r.,r'r:.i ti : lrrj.. 1r..

The fuels like natural gas, biogas and petroleum gas which exist in gaseous state at room temperaiure
are called gaseous fuels.

.i'..',,1,1,.,,t 
,.i,],].:t . ll ,t :.::

Different fuels produce different amounts of energy. The amount of energy produced by the complete
combustion of 1 kg of a fuel in air is called its calorific value. Calorilic value of a fuel is expressed in
kilojoules per g (k]/g).

O+

Zones of a flame



fthe. the calorific value of a fuei, the better its the efficiency. The table given below gives the calorific

idrc of some fuels.

-:rqen has the highest calorific value and may be considered as the best fuel. But it is highly

-::mable and there are diliculties to transport and store it. Thus, its use is mostly limited as a

. . -: tuel.

:,---rD€ and LpG have high calorific values and burn without producing smoke; thus, do not cause

--ron. They are used as domestic fuel. LPG can also be used in automobiles as fuel.

, and diesel are used as automobile fuels. They release harmful gases upon burning and their

, ,:i1ity is limited in nature.

:,:,:_.eq,:x'$$tie.S q.x{' ;} .*#{,1# t'c!{:j;

-. should be cheap and easily available.

, should have high calorific value.

., should not produce harmful gases on burning and should not leave behind any undesirable

, 
-':stances.

. should be safe to handle and transport.

, - should burn at a moderate temperature.

. should have a low ignition temperature but it should be considerably higher than the room

.=:nperature.

-- should not be explosive in nature.

,i $ s:ht ed;1'"' il' :t ; "'i;'',

--:-burnt carbon particles (soot) - Fuels such as wood, coal and petroleum release unburned

:":bon particles into the environment on burning called soot. These fine particles can cause

=sprratory problems such as asthma and bronchitis'

-:complete combustion of carbon - Burning fuels like petrol, kerosene and diesel produce carbon

:--onoxide, which is a poisonous gas. If a person is exposed to carbon monoxide for a long duration,

, may prove fatal and he or she may even die'

B5

Cow dung cake 6-8

Wood 17-22

Coal 25-33

Petrol 47

Kerosene 48

Diesel 45

Methane 55

CNG 50

LPG 41

Biogas 35-40

Hydrogen 150



Burning of coal and diesel produces gases like sulphur dioxide and petrol engines release nitrogen

oxides. These oxides dissolve in rainwater to form sulphuric acid and nitric acid which fall down in

the form of acid rain. Acid rain harms statues, buildings, soil, plants, etc.

Most fuels on combustion release carbon dioxide which is a greenhouse gas. It has the ability
to trap heat. Excessive use of such fuels leads to the increase in the level of carbon dioxide in
the atmosphere. As a result the average temperature of the Earth increases. This increase in the

temperature of the Earth's surface is called global warming. It results in melting of glaciers, which
consequently leads to rise in sea level that may cause floods in coastal areas.

True or false

1. Carbon dioxide is a greenhouse gas.

2. Acid rain is not harmful for monuments made of marble.

3. Alcohol is a gaseous fuel.

4. lnner part of the flame is its hottest region.

5. A good fuel should have a high calorific value.

Combustion: A process in which a substance burns in air or oxygen to produce energy.

Combustible substance: A substance that can burn easily.

Non-combustible substance: A substance that cannot catch fire easily.

lgnition temperature: The minimum temperature at which a substance catches fire.

Flame: The light-emitting part of a fuel which rises in air,

Fuel: Any substance that burns to produce heat and light to perform work.

Calorific value: The amount of heat produced by the complete combustion of 1 kg of a fuel.

The oxidation of a substance in air to produce energy is called combustion.

The presence of air is necessary for combustion.

lgnition temperature of a substance should be achieved for combustion to occur.

The energy produced by burning 1 Kg of a fuel is called its calorific value.

The fire extinguishers extinguish the fire by cutting off the supply of oxygen and by bringing
down the temperature. '
Many pollutants such as CO2, CO, SO, etc. are produced during combustion.

B6
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Tick if) the eorreet ailswer.

1. Which gas is produced when most of the fuels are burnt?
d. Carbon dioxide

a. Sulphur dioxide b. Helium c. Nitrogen

Which gas is the supporter of combustion?

a. oxygen b. Hydrogen ' c' Nitrogen d' Carbon dioxide

water cannot be used to put off fire caused by which of the following substances?

a. Kerosene b. Petrol c' Electrical appliance d' All of these

4.Whichofthefollowingsubstancedoesnotburnwithaflame?
d. Candle

a. LPG b. Wood c. Coal

5. Which among the following substances undergo spontaneous combustion?

a. Firecracker b' Magnesium ribbon c' Sodium d' LPG

5. Which is the hottest zone of a candle flame?

a. lnnermost zone b. Middle zone c. Outermost zone d. All of these

-r 
ln which part of the candle flame does complete combustion take place?

a. lnnermost zone b. Middle zone c. outermost zone d' AII of these

3. Which fuel has the highest calorific value?

a. Methane b. LPG c' Petrol d' Hydrogen

), Soot is made up of which of the following?

a. Un-burnt carbon Particles

c. Carbon monoxide

b. Carbon dioxide

d. None of these

---lWhichamongthefollowingisaconstituentofnaturalgas?
a. Methane b. Ethane c. Propane

Give one wcrd for the followEng'

1. A greenhouse gas

2,Theminimumtemperatureatwhichasubstancecatchesfire

3. The gas required for combustion

4. Soda acid fire extinguisher produces this gas

5. A gaseous fuel

6. Natural gas mainly contains this gas

7. This is the amount of energy produced by complete combustion of a fuel

t

Match the following.

1. Hydrogen

2. Fire crackers

3. ResPiration

4. Carbon monoxide

5. lnvisible zone of flame

d. Butane

r
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a. Pollutant

b. Oxidation

c.

d.

e.

Highest calorific value

Hottest Part of a flame

Explosion
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E.

Give reaso*s for the fol!*rring.

L. Water should not be used to put out a fire caused by oil or petrol.

2. The middle zone of a flame is yeliowish in colour.

3. Carbon dioxide is used to put out a fire caused by petrol or kerosene.

Answer the f*ll*wlng questi*ns in ane wsrd cr a sing*e sefitenfie.

1. What is combustion?

2. Name two combustibie substances.

3, Which zone of the candle flame is called the dark zone?

4. How is the calorific value of a fuel expressed?

5. Name two liquid fuels.

6. What type of combustion occurs when a substance catches fire on its own?

Ansiruer the follcwing questio*s in brief.

t, How can you say that respiration is also a type of combustion?

2. Why is it necessary to attain the ignition temperature of the fuel?

3. What will you use to put off fire caused by electrical gadgets? Give reasons.

4. List the conditions essential for combustion.

5. Why is combustion considered to be a chemical change?

6. We should not burn coal in a closed room. Why?

G. Answsr the fsllcwing questions in d*tmll.

t. Describe the zones of flame with a well-labelled diagram.

2. List the pollutants produced by burning of carbon-containing fuels.

3. Distinguish between complete and incomplete combustion.

4. Explain three methods which are used to extinguish fire.

,Ei]ffi1rrij*s' I ii'dr.. -'r

Hydrogen has the highest calorific value. lt is an eco-friendly fuel but still it is not used as a

regular fuel and its use is limited as a rocket fuel. Why?

A goldsmith uses a blow pipe to direct the invisible part of flame towards gold ornaments to
melt them. Why?

Students should also be made aware about the use of induction tops for cooking instead of
normal conventional ways as an alternative way of cooking food.

2.
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Why should she not burn coal in a closed room?

1. Compare the calorific values of different fuels and relate it to their usage.

2. Students should be taken to chemistry lab to show them the working of Bunsen burner'

The role of holes below the burner and how the flame is controlled should be explained to

the students.

. Com b usti o n : https ://www. grc. n asa. gov/www I k-t2 / air pla ne/co m bst1. htm I

Teacher's Note
The importance of combustion in our daily life can be discussed in detail in the class in

which students can be asked to take an active part'

. The various zones of a candle flame can be taught by lighting a candle in a dark room

and pointing out the different zones to explain each'

, The use of cleaner fuels and fossil fuels iudiciously should be stressed in the class'

The students coutd be asked to design posters and banners in this respect to create

awareness in school and in their neighbourhood'

Suhj*et ffinrichxxent
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trffq;rkro€,re.*wft ffi (Unit 2 - Moterials)

have on the metal.

becomes red. To do

piece to cool on its

to bend it back and

Examining Materials - The Effect of Heat on the Property of a Metal

We now understand that it is possible to change the

characteristics of a material by treating them in various ways.

Let us determine the effect of heat on a metal in this activity.

Obtain a few paper clips or safety pins. First, determine how

many times does it take to bend a clip or pin back and forth

to break it. The stress at the point of bending causes the

paper clip or the bobby pin to break.

Now try various types of heat treatment to see the effect they I

Try heating the piece of the pin in the flame of a burner until it

this, hold the piece with the help of forceps or tongs. Allow the

own until it is safe to handle. Then try to break it, being careful

forth exactly as you did earlier with the normal pin or clip.

Record your results.

Let us now try another method of heating. This time heat the pin to redness and

cool it down by putting it in water or heat the pin several times only moderately.

Record your observation each time. i

lffi i Without heating or cooling i II -*'a;sffi \^..-- -------- "-*-.-----'--:-"" --^---- ---!ri

l#, i Heating to redness and let i i

iffiffi i the pin cool on its own i i
rtuffi t-.^--*---..--- | ------*---^ -----*------)-rffiiffi$$$:ii&*ffir ------l----. 

.. i i

|ffiffi i Heating moderately and let i i

lffi i the pin cool on its own i i

tiffieffi1s* t.-*-_---*----*-"-.:- -*--*-*---*+ ---l--
Iffi.i[x ! :

iffi i Heatlne to redness and i i

iffi i *,"n cooling in water i i

' [H;;*;,""d;dyil--i* -- -l

ffiffiffi i then cooling in water I i

ffi ;^,, ," ;;;,;; ;;;; --;;;;;";;;;;;.
ffi#'ffi the characteristic of the metal?

'-l

l

method applied of heating and

:
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Jmit Test Fapet ? (Unit 2 - Materiols in DailY Life)

Tiek Vl the correct answer.

1. Which of the following is not a synthetic fibre?

a. Rayon b. Nylon c' Polyester d' Silk

2. Which of the following is an example of a thermosetting plastic?

a. Bakelite b. Polythene c. PVC d. Polystyrene

3. Which of the following materials is not malleable at room temperature?

a. Gold b. Silver c' Aluminum d' Mercury

4. Which of the following substances is the solid residue left behind after dry

distillation?

a. Petroleum b. Diesel c. Kerosene d. Coke

5. Which of the following synthetic fibres is used to make bottles?

a. Polyester b. Acrylic c. Nylon d. Rayon

&r* the S*EE*l*,u?mry *tat*rttem€s tru-xe qpr f*$sm? flqprr*ct t*:* 6m*s* stxt*t-li?*atcs"

1. Acrylic is cold and is thus used to make clothes for summer'

2. Thermoplastics cannot be remoulded into different shapes'

3. Non-metals are poor conductors of eiectricity except graphite'

4. Crude oil is refined by the process of fractional distillation.

5. Coal is a renewable natural resource'

Grw* qline w*e"d #s.sffitr *x*rcg*B* $cpr t$t* f*$$mwrirtg"

1. A product used in making insecticides, drugs, dyes, perfume, etc'

2. An eco-friendlY gas used as a fuel

3. Coating done on the uniforms of firemen to make them fire resistant

4. The natural process of corrosion of metals

5. Synthetic fibres made up of long chains of monomers

&srsx$fmr thw SmEB*,n,ietq q**stiq:*q"

1. What is the difference between biodegradable and non-biodegradable

substances?

2. What are alloys? Give three examples of alloys along with their uses'

3. What is fractional distillation? What products are obtained through this

process?

What are the different types of combustion? Explain with examples'

l',
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4.

5.

and

How is a flame divided into zones? Explain with a diagram.
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Plants and animals you know of

When was the last time you went for a vacation with your family?

Was it a forest or a mountain? Or was it a plain or may be a sea shore'

Try to list out 5 different animals and plants that you found in
abundance there, but is not very common in your area.

We already know that there is a vast variety of plants, animals and

microorganisms on this Earth. Whether it is a forest or a desert

or some aquatic body, there are different types of plants, animals

and microorganisms inhabiting it. Biodiversity can be defined as

the diverse variety of plants, animals and microorganisms living
in a particular area. We can also say that the living population of
a particular area is known as the

biodiversity of that area. Different DO yOU kn0lry?
regions have different biodiversity.
Foi example, the biodiversity rrf a lrilr"rl"ll lJffil:tUl:
grassland is completely different 

said to be around Bo,ooo
from that of a desert. Thus, there is

a vast variety or biodiversity presen, ffi,T; :i:il#:J,n";:1".i
on the Earth. Approximately, 10

million species of microorganisms, plants and animals are present o:

our Earth. However, we have been able to identify only one or two

million living organisms till now.

Importance of
Biodiversity

Loss of Biodiversity

- Causes and

Consequences

Flora and Fauna

Conservation of
Biodiversity

Wildlife Conservation

Protected Areas

Migration

:N ffi$f Animak
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.ris chapter, we wiil learn about the importance of biodiversity, why we are losing this biodiversity'

- :: are the consequences of losing the biodiversity, and what steps can be taken to conserve it'

: rs first learn about a few important terms-species, ecosystem and habitat'

::ecies: A group of organisms that have common characteristics and can interbreed among themselves

-.l1ed species. For example, humans (Homo saPiens) are one species and dogs (canisfamiliaris)

..:titute a different sPecies'

,:bitat: A habitat is the natural environment of an organism, where it lives and breeds' For example'

_:,.rt is the habitat of camers and cactus prants whqreas a rainforest is the habitat of wide varieties of

: ::qfeen tfees.

: -rtsvstem: An ecosystem is the interaction of the living components with the non-living

_:Donent. of u pu.ticular area, In other words, the interactions of living things (plants, animals and

- ::oorganisms) among themselves as well as with the physical or non-living components' such as

, -.\-ater and soil, is called an ecosystem. The biotic and abiotic components interact with each other'

:rample, plants interact with climate, soil and water and make food which is consumed by other

:-,-qreen plants and animals. Some examples of ecosystems are a forest' a desert' a grassland' a lake' a

. *ntain, etc.

h{ P*ffiT&Iqfifl #F ME#MXVHffi'ffiEgY

:ir-ersity is very important for the survival of life on this Earth' Biodiversity includes all living

_ .:s and animals that depend on each other. Be it a microorganism or a rhinoceros, every organism

::acts with other living organisms around them. No one can survive alone. Each and every organism

- :' s an important role ii ,ui.rr". Biodiversity, thus, maintains our environment' We depend on our

-ronment and other living organisms for food (plants and other animals), shelter (wood' stones'

.andclothes(plantfibreandanimalfibresuchaswoolandsilk).

- o s s {}r ffi E # [} EVmKs xYY;*cAg.lsms,e,N H3 CSffi SmQumlxc fl s

: :re losing much of biodiversity every day. This loss is threatening our own existence' Let us

.':rstand the causes and consequences of this loss'

-i t i c-:' *"it'::$t. ji"x* ${}$t

: .utting down of trees over a vast area is called deforestation. In other words, ciearing of forests is

-,,\-n as deforestation.

Causes mf Bmfwresta*ien

ime of the main reasons why deforestation happen are

es follows:

- To build homes for the ever-increasing human

population

human survival

:. To clear land for agricultural practices

4- To get wood for fuel' furniture and paper

i. To make gtazitgfields for the cattle

i" To mine minerals and petroleum products

I

tf

Is

Deforestation



In addition to the human-caused deforestation, some natural causes are also responsible for
deforestation, such as

1. Forest fires, severe drought, heary floods, etc.

2. Over-grazing by cattle and other animals.

1. Deforestation is one of the major causes of soil erosion. Soil

erosion is the removal of the top fertile layer of the soil. Roots

of trees and plants bind the top fertile layer of the soil together.

When there are no trees, this fertile layer gets washed away

with water (flood and strong rains) and strong winds. The soil,

thus, loses its top layer which is rich in nutrients and humus.

This leads to poor growth of vegetation and ultimately results in
infertility of the soil with time.

2. Cutting down of forests leads to loss of natural habitats and

homes of many species. It has been estimated that an average of
137 species are driven to extinction in rainforests every day due

to cutting down of forests. Another example is of giant pandas.

The home of these pandas, the bamboo forests, have been

reduced to less than half of their original density. Thus, resulting

in loss of giant pandas in so many numbers that this species has

become endangered now.

3. Trees play a very important role in maintaining the balance of gases in the Earth's atmosphere.

As we know, plants take in carbon dioxide and give,out oxygen. Cutting down of trees leads to
Iess absorption of carbon dioxide from the atmosphere. The excess of carbon dioxide heats up the
atmosphere, resulting in melting of glaciers and ice caps. The phenomena of increase in global
temperature due to imbalance in atmospheric gases is known as global warming. Global warming
disturbs the water cycle, affects rainfall and results in floods and droughts.

4. We know that tress release water vapour in atmosphere by the
process of transpiration. Cutting down of trees on large scale

has resulted in the decrease of amount of water vapour in the
atmosphere, leading to decrease in overall rainfall.

5. Cutting down of trees makes the soil loose as there are no
roots to bind the soil. This leads to natural catastrophe such as

landslides.

6. Deforestation leads to desertification of land. Desertification ffiWi,""".""
is conversion of fertile land into desert, where no or very less

vegetation is seen. Without any trees present to hold up the top layer of the soil, water and wind
remove the fertile soil, thus, making it unfit to support the growth of any vegetation.

7. Deforestation also leads to decrease in the water-holding capacity of the soil. This increases the
frequency of floods.

r$

Poaching is the illegal hunting done across the world to capture or kill animals for commercial
purposes. Animals such as tigers, rhinoceros, elephants, leopards, rvhales, crocodiles, seals, foxes,
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In addition to the human-caused deforestation, some natural causes are also responsible for
deforestation, such as

1. Forest fires, severe drought, hear.y floods, etc.

2. Over-grazing by cattle and other animals.

1. Deforestation is one of the major causes of soil erosion. soil
erosion is the removal of the top fertiie layer of the soil. Roots
of trees and plants bind the top fertile layer of the soil together"
When there are no trees, this fertile layer gets washed away
with water (flood and strong rains) and strong winds. The soil,
thus, loses its top layer which is rich in nutrients and humus.
This leads to poor groMh of vegetation and ultimately results in
infertility of the soil with time.

2. cutting down of forests leads to loss of natural habitats and
homes of many species. It has been estimated that an average of
137 species are driven to extinction in rainforests every aay aue
to cutting down of forests. Another example is of giant pandas.
The home of these pandas, the bamboo forests, have been
reduced to less than half of their original density. Thus, resulting
in loss of giant pandas in so many numbers thai this species has
become endangered now.

3' Trees play a very important role in maintaining the balance of gases in the Earth,s atmosphere.
As we know plants take in carbon dioxide and give out oxygen. cutting down of trees leads to
less absorption of carbon dioxide from the atmosphere. The excess of cirbon dioxide heats up the
atmosphere, resulting in melting of glaciers and ice caps. The phenomena of increase in global
temperature due to imbalance in atmospheric gases is known as global warming. Global warming
disturbs the water cycle, affects rainfall and results in floods and lroughts.
We know that tress release water vapour in atmosphere by the
process of transpiration. cutting down of trees o'large scale
has resulted in the decrease of amount of water ,rupo.i. in the
atmosphere, leading to decrease in overall rainfall.

Cutting down of trees makes the soil loose as there are no
roots to bind the soil. This leads to natural catastrophe such as
landslides.

Deforestation leads to desertification of land. Desertification
.rrs rdrrLr ruLU uescrL, wnere no or very leSS . ., :,:,t _.

vegetation is seen. Without any trees present to hold up the,top layer of the soil, water and wind
remove the fertile soil, thus, making it unfit to supporithe growth of any vegetation.

7 ' Deforestation also leads to decrease in the water-holding capacity of the soil. This increases the
frequency of floods.

&&x;**.r*e{rxeg

Poaching is the illegal hunting done across the world to capture or kill animals for commercial
purposes' Animals such as tigers, rhinoceros, elephants, leopards, whales, crocodiles, seals, foxes,
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bits and many others are hunted down for their skins, furs,

res, tusks or horns, claws, meat and other body parts' Poaching

led to extinction of cheetah from Indian jungles. Similarly, a

uritius bird called the dodo is now extinct due to poaching'

Biodiversity is adversely

affected by Pollution of land,

air and water. Fish and other

aquatic animals are killed

by u..r-.rlation of pesticides and other harmful chemicals

accumulated in water bodies. These chemicals make the natural

habitats of these animals inhabitable. Another major cause of

loss of aquatic species is oil spillage from drilling rigs or from an

oil tanker on land or leakage of

petroleum from a vehicle.
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ral disasters such as

canes and droughts

:ed areas.

earthquakes, floods, cyclones, tsunamis,

also lead to loss of biodiversity in the

#* y*ua kra*w?

ln a severe flood in zotz,

Kaziranga Nationa! Park lost

approximately 6oo animals,

including elePhants and

rhinoceros.

poaching.

abiotic comPonents.

is uneven leading to

feel contributes to

Rejecting

toilet paper
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i Fill in the blanks.

1
l.

5. Due to less number of trees, absorption of

clisturbance in the water cYCle.

Given below are nurnber of factors. Colour the ones that you

deforestation:

causes soil erosion.

2. Glaciers are melting due to

3. are now extinct

4, ln an ecosystem,

Building

dams

Building

roads

Crop

production

in Earth's

from lndian jungles due to

components interact with

Making

furniture

Population

control

Plantation

drive

Grazing of

animals

W.

Cheetah
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Aim: To observe and understand local flora and fauna.

Procedure: Walk through your school campLts and make a list of the plants that are there. Do the
same for animals. Remember; do not just look for big animals, but the smaller ones as well. you

could use a magnifying glass for the insects or other creepy-crawiy. Also include the binds and
animals living on the trees.

Observation: Note your obsenvation in the table below and also the place you discovered it, for
example, a squirrel could be on top if a tree

Name of PlantlAnimal Place,of discovery

, oilSulsion: All that ,You,.seQ.!n 
tJris f.ist'm{$gq up"she$ora"and faunqrof ygu'r'place. Tw to'find ' ":r:+

. if the1"e-qie,irdigenous_io tpis {aee, or ttrcie, r,g+e pe"rr%iihu *re"pra.":auu."vr*,*irL u. . ,,,

,SujPrised,tosgehow,mu|hthe.ioEaIsk'w,u-.u[$$ttw.-'a.ts,xa,;1;,nh....

Eronn AND nAUNA

The biodiversity of a place is formed by the flora and fauna of that region. Let us first define
understand the terms flora and fauna.

Flora - Plants of a particular region, habitat or geographical period.

Fauna - Animals of a particular region, habitat or geographical period.

We need to conserve the biodiversity of our earth. Each component is dependent on another
for survival. To maintain life on this earth, the biodiversity has to be conserved and protected.
Conservation of biodiversity ensures availability of useful resources (flora and faunaf for future
generations. Biodiversity conservation is also important to maintain the ecological balance in the
nature.

Many organisations, both governmental and non-governmental, arp working towards conservation oi
biodiversity by designing and leading conservation p.ogru*mes on local, national and international
levels. Laws have been framed to protect the existing forests and wildiife. Conservation awareness
programs are being run of large scale to make public aware of different ways and methods in which
they can help in conservation of biodiversity.

The World Conservation Union (WCU), earlier known as the International Union for Conservation
of Nature and Natural Resources (IUCN), studies and assess the conservation of plant and animal
species across the world. It maintains a list known as the IUCN Red List of endangered/threatened
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:cies. The main aim of this list is to help conservationists identify the endangered species or soon to

erlinct species and promote the conservation practices accordingly.

lowing categories by the IUCN: DO"vorr krrhw?

The IUCN Red List of Threatened Species

It is the world's most comprehensive

inventory of threatened species. The

. term threatened species comprises of

categories. enCangered,vulnerableand critically

endangered species.

rtinct Species
inct species are those species of plants and animals that once lived on earth and now not even a

gle individual of the species is alive. One of the most popular examples of extinct species is dinosaurs.

..osaurs inhabited the earth millions of years ago. It is believed that the temperature of the earth

Jdenly cooled down and dinosaurs could not adjust to this change in living conditions and thus died.

me other examples of extinct species are dodo bird, mamo bird, passenger pigeon, woolly mammoth,

stern cougar, Caiifornia grizzly bear, Tasmanian tiger and Tasmanian wolf. Plants such as Nilgiri
*4- and cry pansy have also become extinct from India. Other examples of extinct plant species are

phium, Saint Helena olive, Erica pyramidalis and Lepidodendron.

Extinct species

Extinct in natural habitat

Endangered species

Endemic species

us learn more about these above-mentioned

ttnct ln Natural llahitat
re species are now extinct in their natural habitat but are represented

nbers in captivity such as zoos and wildlife parks. Such species d
called extinct in natural habitat species. il
re examples are Wyoming toad, South China tiger, Hawaiian il

crow, Black soft-shell turtle. Some

Indian examples are the Cheetah

and the pink-headed duck.

Kalimantan mango or kasturi

mango is an example of extinct in
natural habitat plant species.

alive only by the living
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The species that are at the risk of being extinct if
proper conservation steps are not taken towards

protecting them are called endangered species. These

species have declining number of living individuals or

are dying due to loss of their habitat because of drastic

change in environmental conditions.

Some examples of such species are Mexican wolf,

African penguin, Asian elephant, Bengal tiger, blue

whale, common chimpanzee, giant otter, green see

turtle, Indian pangolin, purple-faced langur, snow

leopard, wild water buffalo, and red panda.

Some examples of endangered plant species are guggal, paneer bandh, rohida, indrok, small whorled

pogonia, Lindera melissifolia and Helianthus paradoxus.

il}ff ttj',-ili.: 
i"-l.'li",r'1,, +"7

Proiect Tiger

The Covernment of lndia launched this tiger conservation programme in t973. The main aim of this proiect

is to ensure a viable population of the Bengal tigers in their natural habitat. Another aim of this proiect

was to limit factors that lead to redr:ction of tiger habitats and to manage the habitats such that the

danrages already done are recluced to mininrum and a sustainable ecosystem is created and maintained'

Hxedemic Species
The species of plants and animals that are found exclusively in a particular

geographical are called endemic species. Such species are not found naturally

in other areas. Let us study some examples of endemic species.

1. Grey ]ungle Fowl - This species of fowl is mainly found in Iirdian

peninsula but is also distributed in the regions of Gujrat, Madhya Pradesh

and southern Rajasthan.

2. Greater One-horned Rhinoceros - These rhinoceros are found in India

and Nepal, in the foothills of Himalayas.

I
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, ilgiri Tahr - This mountain goat is found in the Western Ghats of Tamil Nadu and Kerala'

-siatic Lion - These are only found in and around the Gir Forest National Park of Gujrat'

::.ngai Deer - This brown antlered deer is only found in the Keibul Lamjao National Park of

. ianipur.

--on-tailed Macaque - This species is endemic to the Western Ghats of southern India'

:.ashmir Stag - Also known as Hangul, this is the only species of elk found in India' These are

=rdemic to the riverine forests of Dachigam National Park, Kashmir Valley of |ammu and Kashmir

.-ld Chamba in Himachal Pradesh'

,:rnga River Dolphin - This species of dolphins is found only in the river Ganga'

: ack Buck - These are found in the slopes of Himalayas'

.:lgiri Marten - This mammal is only found in the Western Ghats.

ilgiri Tahr Asiatic Lion i';'.;:i' j " ''

= other exampies of Indian endemic species are Purple Frog (Western

... r. Pygmy Hog (Assam), Nilgiri Blue Robin (Shola Forest). The Giant

-: is an endemic species of south-west China. Darwin's finches or

r:egos finches ur. u1 endemic species of small birds found only on the

,:.u!o, islands. Rajasthan also has some endemic animal species such

.:.lalli red Spurfowl, Rajasthan Red-Whiskered Bulbul, Mt' Abu

' .:-throated Babbler and White-naped Tit'

: examples of endemic plants of India are Red Sandal (Southern India),

- ..hedula, Indrok and Penpa (Rajasthan)'

:' - -i 
,:' . -1; ii-: t"":'l

_ : is listed at number 6 in the list of mega-diverse countries worldwide. More than half of the world's

.:-s are found in lndia. ln addition, it also has 65% of Asian elephants, too% of Asian lions and 85% of one-

, --ed rhinoceros.

- .:rer category of animals is called exotic species. These are the species that are growing in a non-

.: environment. Exotic species do not belong to the place they are living in naturally and are

- luced from somepluc. .1r.. In other words, exotic species are those species that are introduced

- :egion o. un ..o.y^rtem, often unintentionally, through human migration or trade' This practice

--:imes leads to scarcity of resources for the natural resident species. For example, Mediterranean

:,1.has been introduced in America unintentionally and has become a pest now' Similarly, the

=: hyacinth is an exotic species in India. It grows rapidly in water bodies and covers up the entire

-: bodies, thus threatening survival of many native plant species.

clect

,:

-)
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Give two examples of each of the following.

1. Extinct species

2. Extinct in wild species

3. Endangered species

4. Exotic species

coNsmKverIoF{ #r ffiE#X}EVm ffiSEYY

We now know the importance of biodiversity for our survival as well as the survival of other life formi
on Earth' We should always be aware about how some of our activities are effecting the biodiversity.
Some of the steps that can be taken to conserve biodiversity are as follows.

1. Afiorestation: Afforestation is planting of trees on a large scale so as to build forests where there
were no trees present earlier. Planting of trees is an important step towards conservation of
biodiversity.

2. Stop Overgrazing: Overgrazingby cattle should be prevented. Grazing by animals should be
controlled to save vegetation in an area.

3. Prevent Forest fires: Precautions such as spraying fire extinguishers from helicopters or changir_.
the direction of wind to prevent spreading of forest fire by using high duty air blowers can be take:.

Apart from the above steps that the authorities can take, it is also our responsibility to help conserve
the biodiversity. We should adept such living practices that do not disturb the biodiversity. practices
such as over hunting, over logging, over-grazing, etc. should be avoided.

WT LDLIFA fi SHSMKV,&trH&ro

Forests are natural homes of wildlife. To conserve wildlife, we need to conserve our forests. When we
cut down forests, the wildlife automatically gets destroyed, which in turn destroys the biodiversity. To
help conserve the wildlife, following steps should be taken.

1. Regulated hunting: The government should lay down strict regulations for hunting the wildlife.
These regulations should be sternly followed. Hunting of endangered species should be completeh'
banned and a penal offense.

2. Protection of Habitats: Conservation areas such the wildlife sanctuaries, national parks and
biosphere reserves shouid be developed and protected by the government. The proiection of such
area will help the wildlife to flourish in their natural habitats, safe from the outside world.

rK$Tmc?Ere effifl&s
The undisturbed natural habitats of wildlife are called protected areas.
Examples of protected areas are national parks, biosphere reserves'and wildlife
sanctuaries. Such areas are protected both on land and in water. These areas are
protected through strict legal laws and guidelines.

f4"re I Eqpsa"x$ 
.ff;sxlBas

A national park is a vast area of land, and sometimes water, protected by
government of conservation of wildlife. Within this area, the wildlife lives in its
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.ritat in a protected environment. Cattle grazingor agricultural practices are not allowed in this area.

.: national parks are also promoted as tourism destinations so that the public can watch and observe

,dlife in their natural habitats.

:ra has a total of 104 national parks across its different regions. Some of the famous national parks

; mentioned in the table given below.

-st of National Parks

:_:

c

\\-e

.To

e.

:te1r-

Bandipur National Park i Karnataka

BhitarkanikaNational 
I

Park
I

i

Gir Forest National Park I

ti,^n c"iu"o lv.,ir"ri i

Park i

Odisha

Chital, Bengal Tiger, Gray Langurs, lndian Giant

Squirrel, Gaur, Leopard, Sambar DeeL lndian

l-"plql!-:.11-"ryB-v:-'-eE$9:Is.e9:-{Yvll-'t"
Mangroves, Saltwater Crocodile, White

Crocodile, lndian Python, Black lbis, Wild Pigs,

Rhesus Monkeys, Olive Ridley Turtle, Chital

Gujarat Asiatic lion
'-l

Uttar Pradesh i tiger

n g'-

-1-,-

ES

5. i Kaziranga National Park I Assam

-"'7---**" 
-*----**-*-T-

6. i Rajaji National Park i Uttarakhand

j

-r***-** ---**_''i-
7. i Ranthambore National i Rajasthan

Park :

8. i South Button lsland

i National Park

lllr gl 
-ols:"I -o-r 

. 
9,1 lt"l g q qlg:

Elephants, Tigers, Leopards and several species

-ol "Pi(:, rellgt 'l9l3rnr9l:
Tigers

Andaman and i Dugong, Dolphin, Water Monitor Lizard, Blue

Nicobar lslands r Whale

rch

,\ . i**$ $ry" Samq 6..a*;t e'+i

.r-ildlife sanctuary is a protected are where wildlife can thrive in their natural habitat. Such an area

:,r-ides a refuge to species in danger of becoming extinct. No human activities are allowed inside the

-.rctuary that may disturb the wellbeing of the wildlife. Although certain activities such as collection

. small forest products and small-scale timbre collection are allowed, under strict supervision of legal

--:horities to ensure that no wildlife is being harmed in these processes.

:ldlife sanctuaries provide home for some endangered species too. In India, animals such pink-headed

- --ck, blackbuck, plthon, ghariyal, etc. are protected in different wildlife sanctuaries. India has 435 wildlife

-rctuaries. Refer to the following table for some famous Indian wildlife sanctuaries.

" 
rldlife Sanctuaries of India

ffi
#

1.

2.

Gautam Buddha 
.

Wildlife Sanctuary

Salim Ali Bird Sanctuary

Bihar and

.Jharkhand

Goa

Tigers, Leopards, Wolves, Sloth Bears, Chitals,

Ch!nklras and many species of birds,

Striated Heron, Western Reef Heron, Little

Bittern, Black Bittern, Red Knot, Jack Snipe,

Pied Avocet, Mudskippers, Fiddler Crabs
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Barda WildlifeSanctuary ; Gujarat Blue Bull, Chinkara, Blackbuck and Wolf.3.

4. RajasthanBharatpur Bird

Sanctuary (now known

as the Kleoladeo

National Park)

Siberian Crane, lndian Grey Hornbill, Pallas'

Fish Eagle, Short-Toed Eagle, Tawny Eagle,

lmperial Eagle, Spotted Eagle, Crested Serpent

Eagle, Ereater Spotted Eagle

Tige6 Elephant, Wild Boal Leopard, Spotted

Deer, Samba; Four-Horned Antelope,

Black-Naped Hare, Malabar Giant Squirrel,

Smooth-Coated Otter, Mugger Crocodile,

lndian Mud Turtles, lndian Rock Python,

lndian Cobra, Russell's Viper

6. ;.;J;i s;;,' s.,.t,,,v , Madhya Pradesh i Tree species found in the Sanctuary are Khair,

, Salai, Kardhai, Dhawda, Tendu, Palash etc.
i, Chinkara or lndian Gazelle, Nilgai, Sambar; lndian

, Leopard, Langur, lndian Wild Dog, Peacock,

tsiosphere ReserY€
A biosphere reserve is an area rich in biodiv&sity that is protected and conserved and has plant
and animal species of special scientific and environmental interests. The human communities that
inhabit such areas are also protected. Such areas are developed to conserve biodiversity. Another aim
of developing a biosphere reserve is to spread awareness to lead an eco-friendly life in adherence to
biodiversity conservation.

India has 18 biosphere reserves, out of which 10 are part of the World Network of Biosphere Reserves,

based on the UNSECO Man and the Biosphere (MAB) Programme list. The following table lists the
important biosphere reserves present in India.

Biosphere reserves in India

1,. i Nilgiri Biosphere Reserve Tamil Nadu, Kerala, Karnataka

5. Cauvery Wildlife

Sanctuary

Karnataka

?,

-.-3..,..

,!,
5,,

-.6.:

7,

,-8-:

. -9,

i9,
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Gulf of Mannar Biosphere Reserve

Sunda lbans Biolphere Reserve

Nanda Devi Biosphere Re-serve

Nokrek Biosphere Reserve

Pachmarhi Biosphere Reserve

Simlipal Biosphere Reserve

Great Nicobar Biosphere Reserv_e

Achanakmar Amarkantak Biosphere Reserve

Agasthya ma la i B_iosphe re_ Reserve

rgml w9!u

W":t P"-lg9l _

u_tt19kf a1d 
_

Y:shgllry

Vlonn Peqg:l

o$ilha

Gregt Nigobar
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Kerala and Tamil Nadu

s;=

No. W IffiEE'T Slora,'a d,.:,F..aune



AS

_a

:: n:

\ to ,

,Cian

c cck,

l1m

to

lr\-es,

r'l e

tsotarnflcmF &ax"denss

:otanical garden is a garden dedicated to conservation of plants species' The rnain aims of such a

.:den are collection ofieeds, cultivation of plants, and display of plants with their botanical names'

-- 
rs is done to spread awareness about common and rare plants species. Botanical gardens work

revive endangered and extinct species of plants and trees. Another important aim of developing

. :anical gardens is to further the research in the related fields. Thus, it can also be said that in

-:tciple, Ihe ,ole of botanical gardens is to maintain documented collections of living plants for the

_rposes of scientific research, conservation, display, and education.

: ,:tanical Gardens of India

-. lndian Botanical

Garden

Recently changed

to Acharya Jagdish

Chandra Bose Botanical

Garden

- National Botanic

Garden

: Lloyd Botanic Garden

- Lalbagh Garden or

Mysore State Botanical

Garden

Bougainuillea, Vitis, Jasminum, Nymphea, the ,

The'Great Banyan Tree'which is said to be about ;

500 years old with its present circumference of 
'

its canopy is more than its branches. The tree

is now growing without its unidentifiable main

i

Mango orchard with "dasehri", "safeda" and 
'

other famous varieties of mangoes, beautiful

collections of roses, lotus and several varieties :

i

Over 12,000 specimens of beautiful orchids 
i

Tulip trees and a collection of exotic oaks. Living ,

fossll of Metasiquosia is present here,

Plants from Australia, Africa and South and 
'

North America.

It has introduced and grown edible, medicinal, ,

industrial, ornamental and other economic I

plants from most of the- parts of the worid 
,

Sibpur, Howrah,

West Bengal

Lucknow

Darjeeling

Bangalore

Biodiversity [lot Spots
.1 biodiversity hotspot is a biogeographic region that is both a significant reservoir of biodiversity and

s threatened with destruction- In simpler words, a biodiversity hot spot is an area rich in endemic

t,ora and fauna but that has been endangered by human activities. Such areas are rich in threatened,

, Jangered and endemic sPecies.

-.-.ere are 36 biodiversity hotspots across the world. India has three of them' They are

Eastern Himalayan region

- \\ estern Ghats

' Sundarbans and Nicobar Islands

-:se hotspots are being destroyed due deforestation. We should take necessary steps to protect and

lserve these.
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Eeroleigica{ Fark or Protected Area
In a zoological park or a zoo, animals are housed in cages and are disptayed for public viewing. The
purpose of such parks is to spread awareness and at the same time protect and care for animals. The
zoological parks are also breeding centres of animals that are endangered or extinct in the wild. A
zoological park has following objectives to fulfill:

1. To provide a breeding centre for extinct in the wild species

2. To provide information about the local wildlife of a region

3. To spread awareness about wild animals and environment conservation

4. To create love and care for wildlife

DG,y:ou ltnow?
Red Data Book

The Red Data Book is a public document that has the recordings of endangered and rare

species of all plants, animals and microorganisms of a state or a region. lt provides data

which helps in research. lt also helps in monitoring species in danger and creating and

constructing conservation programmes accordingly.

MIGmlffTSTq

The seasonal movement of animals from one place to another to avoid harsh weather conditions is

called migration. Animals return to their native place when weather conditions change or become
favourable again. Many species of birds, mammals and insects are known to migrate from one place to
another. Some famous examples are discussed in the following text. Let us first discuss the reasons that
lead animals to migrate.

ffie*scrrxs f*r Mfigrm&&mm

Animals migrate from one place to another

* To escape unfavourable and harsh climatic conditions

* To find food, shelter and habitable climatic conditions for survival

" To find suitable reproduction ground or place. For example, some fish (like salmon) migrate from
salt water to fresh water to lay eggs, while some other fish (like eels) migrate to salt water from fresh
water bodies to lay eggs.

e$cgqr*fl#xrr; trSis"#s

Birds migrate between their breeding and winter grounds. Birds fly long
distances to avoid harsh weather conditions and then return to their native
places to breed.

Arctic Tern is a bird that flies longest distances during inigration. It flies from
it native place in the Arctic region, the North pole, to the Antarctic region, the
South pole, every year. It breeds in the Arctic region during the summer season

there and then migrates to the Antarctic region when it is summer time there.

Thus, it enjoys two summer seasons every year. It also sees maximum amount
of daylight than any other living organism on the planet.

Another example of migratory birds is the famous Siberian crane. These birds migrate from Siberia to
India every year during winters and then return to Siberia during surnmers. Siberia being a cold region
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) extremely cold during winter season. Thus, the region becomes inhabitable

:hese birds. Th"y,then fly towards warmer places and reach India and spend

:,: winters here in the Bharatpur bird sanctuary in Rajasthan. After spending

:-.i months here in India, these birds fly back to their homes when conditions

---rrne more favourable with return of summer season in their native place.

-.le other examples of migratory birds that come to India are Amur Falcons

:eria to North East India), Greater Flamingo (Gujarat), Demoiselle Cranes

, asthan), Bluethroat (Rajasthan) and Great white Pelican (Assam, Uttar

, jesh, Rajasthan and Gujarat).

State whether the following statements are True or False.

A forest is a protected area.

: There are 15 biosphere reserves in lndia.

r. Malvi is a Rajasthani breed of cow.

: Arctic tern travel from Antarctica to Arctic region to breed'

r Siberian cranes are native lndian birds.

LA|L CrAfL(

_ c\-

rto
:gion

E
d

el
;{=e1t6&$I i.##++

The diverse variety of plants, animals and microorganisms living in a particular area is known

as the biodiversity of that area. Different regions have different biodiversity.

The interactions of living things among themselves as well as with the physical or non-living

components form an ecosystem. The biotic and abiotic components interact with each other.

n,
I -;t 

" f*. ,.,* r"d{
.=* J*J tjj:] '9/

Deforestation: The process of permanent destruction of forest for acquisition of land for

human advancement.

Biodiversity: Term that describes the variability among living beings on earth.

Biosphere: The geographical region that supports biodiversity.

Species: Group of organisms with sorne common characteristics that are separated from other

such groups by reproductive isolation.

Endemic species: Certain species found only in certain geographical locations, which could be

small island or a particular continent.

Extinct species: Animals and plants that have disappeared completely from the face of the

earth due to the death of the last individual'

Vulnerable species: Species existing in very low nurnbers'

Endangered species: Species with high risks of extinction are termed endangered species.

Conservation: The consorted efforts in order to protect species in their habitat and ecosystem.
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The cutting down of trees over a vast are is called deforestation. lt is done to build home,
roads, industries, for agricultural practices, for fuel, furniture and paper.

Deforestation is one of the major causes of soil erosion, loss of natural habitats and homes,
global warming, desertification of land and increase in the frequency of floods.

Poaching is the illegal hunting done across the world to capture or kill animals for commercial
purposes. Poaching has led to extinction of cheetah from lndian jungles.

The lnternational Union for Conservation of Nature and Natural Resources (IUCN), studies and
assess the conservation of plant and animal species across the world. lt maintains a list known
as the IUCN Red List of endangered/threatened species.

The species that are at the risk of being extinct if proper conservation steps are not taken
towards protecting them are called endangered species. These species have declining number
of living individuals or are dying due to loss of their habitat because of drastic change in
envi ron menta I cond itions.

Conservation of Biodiversity should be done through afforestation, by stopping overgrazing
and preventing forest fires.

Wildlife should be conserved by regulated hunting and protection of habitats through national
parks, biosphere reserves, wildlife sanctuaries, zoological parks, and botanical gardens.

Migration is the seasonal movement of animals from one place to another to avoid harsh
weather conditions. Birds such as Arctic tern and Siberian crane migrate to far off places
every year.

A. fick {*r} the correct answer.

1.. Biodiversity includes

a. animals b. plants c. microorganisms

2. Which of the following is a natural cause of deforestation?

a. Logging b. Forest fire c. Mining

c. flora and fauna

present on the Earth are

c. endangered

d, all of these

d. Building homes

3. Which of the following is responsible for extinction of cheetah from lndian jungles?

a" Deforestation b. Global warming c. poaching d. soil erosion

4. Plants of a particular region are called

a. fauna b. flora

5. Species that once were alive but are not

a. extinct b. endemic

6. Wyoming toad is an example what type of species?

a. Extinct b. Endemic c. Endangered

7. Guggal plant is an example of what type of species?

a. Extinct b. Endemic c. Endangered

B. Bhitarkanika National Park is in which state?

a. Rajasthan b. Karnataka c, Uttar pradesh
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;. Siberian Cranes migrate to which of the following countries to avoid cold harsh conditions

every year?

a. lndia

--r Salmon fish lay their eggs in which type of water?

a. Endangered sPecies

b. lllegal hunting of wild animals

c. Endemic sPecies

d. Gulf of Mannar

e. Large scale cutting down of trees

f. Extinct Plant

g. Exotic Plant

h. Extinct in natural habitat

b. Russia c. Australia d. New Zealand

d. Neither a nor b
a. Saltwater

Fill in the blanks.

b. Fresh water c. Both a and b

- Removal of the top fertile layer of the soil.is called

l. There is an increase ln the frequency of floods because of

3 from drilling rigs leads to death of marine life'

I We need to the biodlversity of our earth'

). IUCN maintains a list known as the of endangered/threatened species'

Match the following.

1. Deforestation

2. Poaching

3. Nilgiri holly

4. Hawaiian crow

5. Blue whale

6. Sangai deer

7. Water hYacinth

8. Biosphere reserve

Give reasons for the following.

7. Forests are the lungs of our planet'

Z. All endangered species are vulnerable but all vulnerable species might not be endangered'

3. Deforestation leads to the destruction of biodiversity.

4. Population growth leads to deforestation'

5. Deforestation could lead to global warming'

state whether the follouring statements are true or false"

7. Deforestation could lead to soil erosion'

2. Black buck is endemic to Russia'

3. Reforestation requires the planting of new and exotic trees.

4. Extinct species are the ones whose even the last individual is dead'

5. The numerous plants that grow naturally in a place constitute its fauna'

Ansurer the following questions in one word or a single sentence'

1,. What do you understand by deforestation?

2. Name two animals endemic to the lndian subcontinent.

3. Which book features the names of all endangered and extinct animals and plants?

4. What do you understand by reforestation?

5. What is the full form of IUCN?
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G. Answer thc followlng quesfions ln brlef.

L. What are the different causes of deforestation?

2. What is Red Data Book?

3. Elucidate one successful conservation project in lndia.

4. Which law in lndia protects wild life? When was it coined?

5. What do you understand by endangered species?

6. How does IUCN help in conservation of ecosystem?

l{. Answcr thc follCIwlng qucstlons ln detali

t. Explain the consequences of deforestation in detail.

2. What is a protected area? Elaborate on its different types.

3. What do you understand by endemic species? Explain with the help of examples. Why are
they important?

Our of Ths ffi*s

1. Most of the national parks were initially wildlife sanctuaries, which are then upgraded to
national parks. Why do think this change was done?

2. What is the difference between resident birds and migratory birds? What conditions may lead
to decline in the number of migratory birds visiting our country?

ln Resl Lffs

You must have seen many plants in an around your school, park or house, Adopt one of them
and take care of its wellbeing. lf you could inspire your friends to do the same, you would start a

great movement in your locality.

1.

2.

Aefiuitg Zmr"xe

Prepare a report on the latest recordings of IUCN Red list. Find out if any new species have
made it to any of the four categories. How many lndian species are there? Present your
report in the class.

Visit a nearby protected area-a national park or a zoological garden. Differentiate the
wildlife you see there into following categories: Endemic species, Endangered species and
Extinct in natural habitat species.

Proieet Zune

"Greater One-horned or lndian Rhinoceros once roamed from Pakistan to the lndo-Burmese
borde6 and in parts of Nepal, Bangladesh and Bhutan. But by the beginning of the 20th
century, hunting and habitat loss had reduced the species to fewer than 200 individuals in

northern lndia and Nepal. Thanks to strict protection implemented by the Indian and Nepalese
authorities, the population has rebounded.

Make a poster to support a similar cause for any other endangered animai you know of and

make people aware of it. You could use an 44 or an 43 size paper and let loose your creativity.
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r{eb-links

conservation i n I nd ia : https ://www.youtu be.com/watch?v=-kEf H Sgd Rd U

Talk by Conservation scientist: https://www.youtube'com/watch?v=tReyj3wpRQk

save the tige r project: https://www.youtu be.com/watch ?v=n hSi ps4d 5og

Enda nge red species : https ://www'youtu be'com/watch?v=FsX7 ]. D HVoSk

13rosstinks

.,,1ark the location of the national parks mentioned in the chapter on the map of lndia'

Yeaahsr's N*te
The need to conserve and preserve biodiversity could be stressed for maintaining

balance in nature and for the existence of human beings'

o students could be motivated through activities and campaigns to become

.environmentalactivists,ratherthanmere.arm-chairenvironmentalists,.

. The students could be asked to display photographs of endangered species of plants

and animals on a chart. lnformation related to their habitat and reasons on why they

are endangered could be furnished alongside the photographs'
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Cell: A Fundarnenml
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The role play

Make a group of five and do the following:
1 student to hold up a picture frame (representing the frame orskeleton of a person).

1 student to hord a calcurator above the frame (representing thebrain of a person).

I student to hord a bicycle pump mid-frame (representing theheart ofa person).

1 student to hold a recorder near the top of the frame
(representing the vocai cords of a person).
1 student to hold a grove at the side of the frame (representing
someone's hand).

Ask "What is represented here?,,
(A body-skeleton, brain, heart, vocal cord.s, hand.)
As these things ,.p.:.,":t different parts of the body the nextlogical question would be what -ui.", them differenti All partsof our body are made up of celrs having different jobs. we havemuscle cells, skin ce,s, bone cells, etc. Some of the celrs are round,some are block shaped, while others are very long, depending ontheir type, for example, muscle and nerve cells. Similarly, humanskin is made up of different celrs wo.kt; ;;;;*'ro"i.o,"., 

,o,.r.muscles, heart and so on frorndamage' 
ffi* ymux $qrc*w?

/ust like your school or your
classroom, your body is also An amazing too trillion cells are

an active buzzing""ii,n 
--"- developed in a human body by

rhink or au thatl,o", iloay i, :::"1f.,,ffffi:" 
person



.atthemoment,youaresittingandreadingthisbookwhileyourlungsarebreathing'your

-ii.e system is d,igesting the food lnsid" foui stomach and respiration in every ce1l of the

is breaking tne nutrie-nts to provide you with the energy to carry on with all the f,unctions

-ssfully while your brain is constant( sending signais to and fro your body'

aI
RGAruE$,&B"g#ffi #S LE&TXNffi M&Effi#S

: think of the human body or the body of any llvil.S i'-

- -:ism for that mat;;, you will reaiise that it works like 'i " - ' ' "
' 

' 
.- - 

"iiJ 
machine, with all its organs working in perfect 

in 
" " " " "-

'--orry with each other' How do some of the common i

:.^-ines, such as a washing machine work? Each machine 
." 

"- ""-' '

-..stsofmanyparts,and!achpartdoesaspecificjob,yet

:.e parts work together to perform an overall function' 
i

- : -rlllrnrl body, simiiarly, is trganized at different levels'

.':ts with the cell and ends with the formation of the 
i 

-" -

.: organism

.-) ihe foilowing steps could be conceived in the making

.'.e bodY of an organism' i 
-

, re structural and functional unit of all living organism

. calied a cell. cells are formed of many smaller units-

.:e molecules an.latoms' However' these are not living 
i

: --Liit,v. 
1' -" "" '

-ei1s rvith similar functions group together to form tissues'

. iany tissues group together to form an organ performing a similar

r group of organs that work together to perform one or more

-:nctions then constitutes an organ system'

-,1 the organs in the body together work in tandem to form the

:ganism.

FE

:

-\ I-I

rIl
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by

l
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The Iargest cell to date is the

egg of an ostrich. On average

they are 6 inches long and 5

inches i,vide.

.he same time that the invention of the telescope made the space

-:ssible to human observation' the microscope opened up smaller

:.Lds, shou'ing what living organisms were composed of' The ceil was

.: observed and named by Robert Hooke in 1665'

rke observed the cross-section

rrgely similar to cellula (small

s deriving the name' However'

of a cork and noted that it looked

rooms which monks inhabited) and

what Hooke saw were the dead celi

,alls of plant cells.

he first man to observe a riving cell under a microscope was Antoh

'an Leeuwenhoek inl67 4'

'iffifffi:Tnf:ffiffi;;;d", schreiden were enjoving after-dinner coffee and talking about

eir studies on cels. They were struck *nn irr. similarity of ih" .t aracteristics of the cells in plants'

oat"a by Schleiden and animal ceils by Schwann'
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Later their observations were summarised in the Cell
theory. The theory states:

All living things are made up of one or rrore cells.

A cell is the smallest basic unit of structure and

organization in organisms.

' All cells arise from pre-existing celis through cel1

division.

Answer the questions given below:

1. what is Cell theoryiwhat are the postulates of the ceil theory?

2. Who coined the cell theory?

3Whichscientistobservedcellsforthetime?

AII cells are bounded by an outer covering called the cell membrane. The celI membrane is the living
part of the cell. In plants there is an extra covering over the cell-membrane called the cell wall. The
cell wall is hard, rigid and non-living in nature. The living part of a cell, including the cell membrane is
called the protoplasm. Protoplasm is again divided into cytoplasm (the jelly like medium that fills the
cell) and the cell organelles.

All living cells constitutes this basic structure. Organelles are structures inside the cells that have
specific functions that contribute towards the overall functioning of the cell.

sTKilffiT'g.iffim mm e flmff tu &ruH} XyS p&mTS

Before begin to study each structure in detail, let us perform an activity.

Aim: To observe the structure of a single cell (hen's egg).

Materials required: A hen's egg, a heaker, vinegan blue dye, a piat*, a needle and a torch.

Procedure:

1. Take the egg in a beaker and soak it conrpletely with vinegar.

2. Add blue dye to the vinegar

3. Keep it overnight.

4. You might need to drain out the soiufion and soak it once more till the tirne the egg sheil gets
completely dissolved.

5. Gently pierce the soft outer covering with a needle and let out the contents of the egg on a
plate

6. Shine a torch light and observe the contents.

Observation: Make a diagram of u,,hat you see in youi, nctehcok.

Discussion: What you hold after the egg sheil !s dissolved comp!ete!,y, is a eeil. Hcweveq egg
is a special kind of cell which carries enormous amount of food in the fcrrn of egg yoik.
The white of an egg is the protein portion. The vellow part *r tile qgg yolk af the egg represents
cell's nucleus.

112

#

I

M.J. Schleiden. Theodor SchwarLn



ent structures found in a typical cell and their functions are explained the table below.

- : * 3l'Ofle

: :sma
* : -- 3fane

A double laYer

membrane'

l

layer outside 
'

i the cell

, membrane. l

li
::

:

, lt is made :

,i

. of sac-like i

' vesicles and l

, long tube-like

i 
stru:tures

A double

' membrane

, bound

: structure. The

, inner lining

, forms finger-

, like folds'
':,

.

, ltisa
fluid-filled

, sac.

It is a single

walled sac

filled with

special

proteins

called

enzymes.

,'.'a I I

It marks the boundarY of the cell

and allows onlY certain things to

enter or exit the cells' lt is thus

said to be semi-Permeable in

natule.

The cell wall is Present onlY in

plant cells and is an additional

layer outside the cell membrane'

It is made uP of cellulose' lt is

rigid and tough and gives the

plant cells its shaPe,

Movement and Packaging of

, materials within the cell

It is the site of resPiration

inside a cell' lt Produces energY

through breaking down fats

and carbohYdrates' This is whY

mitochondria are called the

power-house of the cell'

It stores excess water, or food'

It helPs in digesting materials

inside the cell or other bodies

entering the cell'

Bursting of lYsosomes could

digest the entire cell' Hence theY

are also called suicide bags'

.ili
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l. ;+r' .f :-.:i
iir ..i+
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-Cell
-/ Membrane

Vacuole

.2"o^"

Cell

,./ wall

,|' Golgi
s,fl -/

,;*;.,.:::jJ&*,:, :.;s

-- 
=

-::ratus or

,, ; bodY

::chondria

,:lOle

)OSOme

113



r Ribosome , These are These help in the synthesis of
Ll-

small granular , various proteiproteins and enzymes.
r structures 

l

, present in the 
i

, cytoplasm 
i

j or are found :

i attached :

,tothe 
l

:endoplasmic

; reticulum.

Ribosome

Endoplasmic It helps in synthesirirJ, pr.f,rsirg
and storing of cellular materials"

(: ;e

L" {( , t{,
c(J .f': Liri.l+ t

- 
-..".-.."-- Nuclear envelope

&.

Nuclear lamina

Nucleoplasrt

''"-'L/
{t*

, reticulum
; lt is a network
i of tube-like 

'

r structures with l

r or without .

r attached to i

, ,them.l

Nucleu*;The Braln of the C€It

Endoplasmic

reticulum

In the cytoplasm of almost all cells there is a prominent structure present calred the nucleus. Nucreusis often referred to as the brain of the cell, because it determines the basic nature of the cell. Thenucleus is bounded by a double membrane called the nuclear membrane or nuclear enverope linedby an inner layer called nuclear lamina' A jelly-like nucleoplasm filrs the nucleus. In the nucreus ries atuft of twined structure caled the nuclear reticulum or chromatin.
lsid.e 

the nucleoprasm is a dense structure ca,ed the nucleoluswhich help in the synthesis of ribosomes. #*-3 'v*# km*q-v?
During cell division' the nuclear reticulumor chromatin opens up to plasma membrane is formedform distinct thread-like structur". .ur.d the chromoro-Lr. Genes of protein and fat morecuresthat determine all the characteristics of organisms reside in and is actuallv a fluid.the chromosomes.

t,i
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I
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::T:lJ:"; onion and stice it into hatf. using forceps pull out a thin membranous peel from the

inner surface of one the leaves of the onion'

2,Takeasmallportionofthispeelinawatchglasscontainingwater'

3.Mixlor2dropsofmethyleneblueinthewatchglassandlet':.tluleelforabout3minutes'
4. Take a clean slide. Put a drop of glycerine in the middle of the slide' Now' using a brush

transfer the stained feel on'to the slide on the glycerine drop,. 
t _

5. carefully place a cover slip over it by slowly lowering it with the help of a pointed,needle'

Whiledoingso,makeSurenoairbubblesenterbetweentheslidelng.h:.:Y":'I|-^.^"
5, Remove excess glycerine from the edges of the cover slip with the help of a blotting paper'

The blotting p.p1, will soak the excess glycerine and water from arounl 
lnt 

t'lo"

7, Observe the slide under the microscoper first in low power and then in high power'

Aim: To observe a Plant cell'

Materials required: An onion bulb, slides, cover slips, 2.watch glasses, a needle, a brush' a 
.

:ompound microscope, a blotting oro"r-. mettrylene blue solution, glycerine and some water'

'**-.t***r*S*

observation:Youwillobservesmallcompartment-likestructures

calledcells.Youwouldalsonoticeasmalldotineachoftheseffi;rffi
compartments' This dot is the nucleus of the cell' All.cells, have

distinct but similar shape' The shape to each cell is given by an

:,cus

:ed
, lies a

outer membrane, making them look like compartments'

Make a diagram of what you observe under the microscope in

your laboratory notebook and label it'

Discussion: The small connpartments that you see are.actually the cells. 
,However, 

the cells that

Robert Hooke observed are very different irom the cells you iee here. These are living t:l't--*ltn

materials inside while he saw cells that were dead and empty as the sample was taken from a

slice of a cork'-red

:, les

Brain of the cell

P-owerhouse of the !"!!
Controls what enters and leaves the cell."

Synthesis,

.l:....-.- .. -

package and sto-ring_

DestroY worn-out cell Parts

Transport within the ."tl

material

ffie
Match the following cell organelles with their corresponding functions:

Plasma memb-rane

Nucleus

Mitochondria

Golgi bodY

Endoplasmic reticu!um

Ribosome

Lysosomes

Match the following

Synthesise Proteins

-

,*ic
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C&F[P#T{MF{TS OH CPI,LS [F{ NIFFEMPHT ONfrAIIIISM$
Cells are of varied shapes, sizes and numbers. All cells do not have the same organelles. you have
observed two very different kinds of cells, hen's egg and the cells from the onion peel.

There are many organism on the Earth that have one cell in their body, these organisms make up for
the group called Protista. Amoeba, Euglena, Paramecium are examples of organisms that come under
this group.

h.$
, "",'r "@t.'*

* \ ':l ..as

"j"r" _.''""5*"/"
".:"L )t s

r. tt .:.r'S&.r 
*

'la i -ft'
,r ' l;
1)

ll i.
J' ..

I

i

tu*J

The bacteria are also unicellular in nature. However most of the bacteria do not have a well-organised
nucleus with a proper nuclear membrane. Such organisms are regarded as the most primitive one and
are said to be prokaryotic. All the other cells that have a proper nucleus are eukaryotic.
Both plant and animal cells are eukaryotic in nature. However, cells in plants and animals demonstrate
some major differences.

chloroplast

cytoplasm

mitochondrion

:

i An additional hard rigid covering present outside the

, plasma membrane called the cell wall is present in

, plant cells. lt gives rigidity to the cell.

r This is the dead part of the cell and is made of
i cellulose.

1 Mature plant cells show a huge central vacuole.

l

: Cell wall is absent in animal cells.
i

it

i Central vacuoles are absent in animal
. cells.
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'

: ant cell have a special organelle-the plastids'

-abelled as chloroplast in the above picture') Plastids

. .e colour to Piants.

: s inside the plastid that chlorophyll is present that

- iy a vital role in the process of photosynlhesis,

,, ="* i{. h $*.8 $}};€usA 1*

: -rds are very important organelies as they serve

'- e means of classification of cells into plants

- inimals. That is, all cells that contain plastids "r

. :Lassified as Plant cells.

:re &r€ three types of plastids present in piants'

Plastids are absent in animal cells'

nely, ffi=
Chloroplast: Green pigment is present in W
chloroplasts. They help the green plants to 

Chloroplasts
produce food from inorganic raw materials'

These are often referredlo as the food factory of the cell'

Chromoplast:Thesecontainpigmentswithcoloursotherthangreen.
,:.eir colour due to chromoPlasts'

Leucoplast: These plastids do not contain any pigment' They help in the storage of food in the

-::ant body.

ii'o 'uP* dbtrrranbr; o

_r.ans are considered the most comprex of organism alive with highest degree of organisation' The

,,LcS in the human body make op un elaborate organ system that work harmoniously at all times'

: cells of the human body gets modified into various shapes, sizes and forms to suit different needs'

:re striking variatlons of cells in the human body are:

RBC or Red Blood cells/corpuscles: The red blood corpuscles are unique as they do not have a

rucleus. This helps in accommodating more haemoglobin, which helps in transporting maximum

,$rgen to the tissues of the bodY'

\erve cells: The cells of the nervous tissue called neuron have numerous long projections' These

-:rojections help the neuron receive and transport signals throughout the body'

Sperm: Sperms, the male reproductive cell, have a long tail-like structure attached to them that help

.hem to move verY fast.

ovum: The egg cells or ova, the female reproductive cell, on the other hand are big (visible to the

.-raked eye) and static (not capable of active movement)'

\vBc or white Blood cells/corpuscles: white blood corpuscles behave like an Amoeba' They are

capable of changing their shape and thus ingest a pathogen (an organism that causes disease) to

nght infection.

\Iuscles cells: These are elongated cells with many nuclei. They are specialised cells that can

contract and expand thus helping in movement'
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, Centrosome is present in animal cells'
i.

inner membrane

The flowers and fruits get

thylakoid

ffi

I
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ffi

., Cell Membrane: Outer covering bounding all cells
' cell wa,: Extra covering over the cer-membrane in prants
" Protoplasm: All living parts of the cell

" Nucleus: Prominent structure within the cell, often called the brain of the cell consisting of anouter nuclear membrane and an inner nucleoplasm
" chromosomes: Distinct thread-like structures containing genes present in the nucleus' Prokaryotic: ceil that racks a membrane-bound nucreus, mitochondria, or any othermembrane-bound organelle

' Eukaryotic: cells that have a nucleus and other organelles enclosed within membranesPlastid: speciar organeiles in prant ceils that give it its corour

. :1rr,'fi'.
,a: :.

,ffiffiffi""
', 

lffi ffitJ."rrTrr::rr:*"0 
bv Robert Hooke in 1665. rhe ceil theorv was given bv schreiden

" ceils consist of the ceil membrane (an additionar ceil wail ipThe protoprasm is again divided into cytoprasm (the jery rikethe cell organelles.

u Cells can be either eukaryotic or prokaryotic.
;r Jfus nucleus is the brain of the cell. lt consists of severar parts such as the outer membrane(absent in prokaryotes), nucreoprasm, chromatin and nucreorus.
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plant cells) and the protoplasm.
medium that fills the cell) and

Nerue aell Sperm cell

MuseLe cells
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Tick (,0.') the carrect answer.

1, Which of the following scientists observed the first living cell?

a. Robert Hooke

c. Matthias Schleiden

b. Theodor Schwann

d. Anton van Leeuwenhoek

2. The findings of Schwann and Schleiden is the basis of which of the following?

a. Microbiology b. Cell Theory c. Cell Biology

3. Which of the following is the packaging unit of the cell?

a. Golgi Body b. Nucleus

c. Mitochondria

b. dead creatures

d. unicellular organisms

d. Cell History

d. Plastids

d. Plastids

d. RBCs

d. Amyloplast

d. plastid

d. Mosquito

c. Mitochondria

4. Which of the following organelle is called the powerhouse of the cell?

a. Golgi Body b. Nucleus

5. The name Protista stands for:

a. microscopic organisms

c. living beings

a. The outermost covering in a plant cell is called

a. cell wall b. cell membrane c. plasma membrane d. outer membrane.

7. Which of the following cell in the human body does not have a nucleus?

a. Sperm b. Ovum c. Nerve cell

8. Which of the following type of plastids provides colour to flowers?

a. Chromoplast b. Chloroplast c. Leucoplast

9. lf we consider cell as a house then its kitchen would be:

a. nucleus b. mitochondria c. golgi body

10. Which of the following is a unicellular organism?

a. Dog b. Amoeba c. Grass

Fill in the blanks.

';, Robert Hooke observed the dead cells of a

2. Plastids are found only in cells.

3 could be present in the cytoplasm or attached to the endoplasmic reticulum.

I is the longest cell in the world.

5, help in producing ribosomes.

State whether the fcllcwing statement$ are true ar false.

i. The term cell was coined by Matthias Schleiden.

2. Chromosomes are found in the genes.

3, Centrosomes help in cell division in plants.

l, Jelly-like substance inside the nucleus is the cytoplasm.

5, Ribosomes help in protein synthesis.
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S" Solve the crossword

Across

3. Structural and functional units of life.

5. Nerve cell

6. Power house of the cell

7. Unicellular living being

8. Suicide bags

Down

1. Jelly like fluid that fills the cell

2. Organelles with colour other than green

3. Present only in animal cell

4. Packaging unit of a cell

E. Give reassns f*r the fcllowing"

1. Mitochondria is called the power house of the cell.

2. Cell membrane is semipermeable in nature.

3. Nucleus is the brain of the cell.

4. Lysosomes are referred to as the suicide bags.

5. Neurons in human body come with long projections.

Answer the follorrrring questioms in one word or a single sentenee.

1.. Who postulated the Cell Theory?

2. Give one example of a unicellular organism.

I

t

,t
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3. What are genes?

4. Which organelle is called the food factory?

5. Name an organism which does not have a proper nucleus.

6. Which cell in the human body lacks a nucleus?

7. Name a human cell that has more than one nucleus.

An*rEeer the fcllimwing questi*ns irl brief.

t. What are the postulates of the Cell theory?

2. Make a flow chart to explain the body organization of living beings.

3. How was cell discovered?

4. What do you understand by the term chromosomes?

5. What is cytoplasm? Where is it found?

6. What is the function of the plasma membrane?

7. What role does the endoplasmic reticulum play in the cell?

8. What are lysosomes?

.Answer the fclEqwir:g questiotrs in detail'

L What are the features that make a cell from a plant body different from that of an animal?

Explain with the helP of diagrams.

2. Write a brief account of the nucleus also termed as the brain of the cell.

3. What is a plastid? What are its types? Explain its function in the organism where it is found.

Cuf of The Box

1. Plants are rigid and strong and stand tall against rain and thunder. How do you think the

basic structure of the plant cells help in making this possible? Which part of the plant cell in

particular makes this Possible?

2. All the organelles in the cells work in complete harmony to make the organisms sustain life.

Where do you find such harmony in your daily life? Have you been in a situation where

the harmony has been disturbed? Suggest some methods to ensure that synchronisation is

maintained at all times.

ln Resl l-ife

We are a collection of trillions of cells. However, everyday we loose millions of cells that need to

be replenished. When we are young, the number of cells born are more than the number of cells

lostandhenceWegroW'TheprocessreVerseSduringaging'

It is thus important to eat healthy food to ensure that all the cells of the body keep replacing

thus delaying the process of aging and degeneration'
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Crosslinks

Find out the sizes of various animal and plant cells and compare them on the basis of their
measurement' write these measurements in expanded and standard form. can you now
appreciate the importance of exponents and powers?

-"Subject Enrichment

#i,-fit"fr,fr.f;.

Take a look at your medical report. observe how the count of different cells in the body help
in understanding whether the condition of the body is normal or not. Find out the factors that
can make the cell count go above or below normal. You will be surprised to see how important
it is for the organs and cells to be in complete sync with each other.

Proieef Zane

Get together with some of your friends to make a 3D model of the cell. you could use an
empty candy box or empty bottle to make the plasma membrane. use little card board boxes
or old toys to make the rest of the organelles. Display your models in the class and explain
which organelles are present in your model.

Web-tinks

u organisms: https://www.ckL2.o rg/biology/human-body/lesson/organization-of-the-Human-
Body-BtO/

* Discovery of cel ls : https ://www.youtu be. com/watch ?v=4opByrwH g DU
* Cell types: https://www.youtube.com/watch?v=4OpBylwHgDU

-Teacher's Note-
Children take time to relate to the topic and usually see ceils as abstract entities. lt isimportant to constantly rerate the study of ceils to rear,rife experiences.
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:re Human

: :'productive Syst.em

::mete Formation

:.:t tilisation

-',eYelopment of a

'.'gote

-',rtermination of the

::r of a Baby

. iodes of

--,.eproduction and

(\elopment in other

-.-nimals

Reproduction

in Anirnals

.,:" . . ,.. ,,, .i..r,' ,i 
'r' r.. ,i-. ll . .. ,i;;.: ::,:.. iI, ii, ir i:j i,,, .ii:-, 

I i;1ti j: : :iI

Whose egg is it?

Observe the pictures of different eggs given below and identifl, the

animals that lay them.

ffi

We have already learnt about reproduction in plants in Grade 7.

Let us now learn about reproduction in animals, including humans.

We know that in order for a living being to propagate they need

to reproduce. The process of reproduction enables life to continue

from one generation to the next.

:

i
I

.l
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TTTE TTUITIAF{ RMPKSffi{}fl?EVffi SYS?ffiISil
Reproduction in humans is strictly sexual, i.e., it involves twoparents of the opposite sex, the male and the female. Th" orgu*of the reproductive system in the mare and the femare are very
different from one another.

You must remember from Grad e 7 thatthe speciar reproductive

::T:::^Tr:::11." "i the ceus caned s#; ThJ;;;,y

il ii5 .;,,;3n., Is,,t.gtt+-f,. ;:r

The reproductive systent in
humans is unique because it
produces both the largest as
well as the snrallest cells of th:
human bod;r.

i,it,r-urrl;;ffi;i to as the gonads.

The Male Repr*rd*letive Systenm
In males' the reproductive system consists of testis, the male gonad, producing male gametes calledsperms' Different organs associated with the *ut" ."proi*tive system are explained in the diagrambelow:

Urinary bladder:
Part ofthe excretory
system.

Seminal Vesicle:
Gland that makes a

liquid medium for
sperm

Penis: The external
sexual organ which
delivers the semen
outside the body.

Scrotal sac: The sac-like
structure made of muscles
and skin that protects the
testis. It is also known as

scroturn.

Vas deference: Long
muscuiar duct that
carries sperms from
the epididymis

{Jrethra: Duct that
carries semen from

' the seminiterous

vesicle to the exterior

Testes (singular testis):
The male gonad, are pai:---
structures responsible
for production of the
rnale gamete, sperm and
hormone testosterone.

Epididymis: Sac-like
organ near each testis
where the sperm is
stored.

il"+qp _vesae Ersx€}sq,F

Testosterone, the male sex
hormone stimulates the
reproductive process in males.

L24
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' : : .. : $-r*n", ,gc x $*, Et*: p rc}q.? rt'{- t' & vt: }4ii*t- a;': grir

.. temales, the reproductive system consists of a pair of ovaries, the femaie gonad. The ovary produces

:nal€ gametes ca,ed ovum. Different ;;;;, associated with the femare reproductive system are

' .':iained in the diagram below'

Uterus: The uterus is shaped like an upside-down

Fallopian tube/ pear' with 
" 

,tt1.r. [ning und ..ror..rlar rvall. It is the

,Jviduct: Connects the 'it" 
of the growth of the.Ull' t" case of a pregnant

*:erus to the ovaries woman anf, provides nutrition to the baby'

.nd carries the ovaries'

I

Both ovaries cannot

produce the ovum at

the same time.

Vagina: A tube-like

structure that connects

the uterus to the

exterior.

Ovary: Female gonad,

are paired structures

responsible for the

production of ovum and

hormone oestrogen'

d,.

Aim:Tocomprehendtheeffectsofreproductionovergenerations.
procedure: Talk to your grandparents or any other elderly members of your family' Get an

account of your grandpa"rent's siblings and their parents as well'

Observation: Prepare a family tree like the one shown below in your notebook based on your

findings.

Discussion: See how vour familv has changed over th: I:it:::,:^ti"^:i:ii,?::"rff?:ilffi";
3:'rT::?T"t:fiXrfJi;ffiJ ;il;;"ars or reduced in size. you wirt nnd that ramiries are

ffi

I

dynamic entities that change constantly'
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Label the diagrams given below.

, fleo* -,-- ,,,'''"','l
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utf"

&"e!$mEfl f:{}ffipEeT"$#i

After reaching puberty both males and females start producing gametes. Gametes are reproductiveunits in males and females each with harf of the g"rr.i;;uteriars of a celr.All cells in the human body have 46 chromosomes in the nucreus. These cells are calred diproid cells.chromosomes contain genes, that are blue-print .".for.rur. for determining the characteristics of anindividual' Thus' the chiomosomes of all living u"t"i. 
"r. 

unique even within a species.During sexual reproduction the offspring receives chromosomes from both the father and the mother.

ff; fr::rm::-rH:jl:11';:]:,"., an excrusive method where each gonad produces cels with onrl.

Inside the testis' male gametes called sperms are produced wfiile the ovary produces the femare gameteovum' Both sperms and ovum are singie cells wiih orly zichromosom.r. i.r.r, cells with half thenumber of chromosomes are called halloid cells.
sperms and ovum are unique also because they rook completery differentfrom each other, each having their ,rrrq.r" features. A sperm is much smalrerthan the ovum and has a h"Id, middre piece and a rong tail. The ovum, onthe other hand, is a stout, sphericar ce, with a small quantity of yolk.

_i

Cl.toplasm

Nucleus

€Be+ vr+cx k"scmc&uP

The size of the human
ovum is o.t mm in
diameter.

Head

Middle
piece

----.-.---..---.-TaiI

,

In fact' the sperm is the smallest and the ovum is the largest cells of the human body.The largest cells on the Earth are the eggs of ostrich.
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' -umans, a single matured egg is released into the oviduct by one

te ovaries every month' This process is called ovulation'

=lercourse happens at a suitable time' the sperms are released

the femaie reproductive system by the penis' One of the sperms

rs and reaches the ovum in the oviduct'

. haploid nucleus of the sperm fuses with the.haploid nucleus

.:le ovum. Thus, a cell wittr aO chromosomes is formed again'

- . fertilised .gg is called a zygote'

F}{.:..t 
'f i{-:rcs Eg."aese#P

The lifesPan of an ova is tz-24

hours after it is released from

the ovarY, while a sPerm can

Iive up to 36 hours.

Fusing

nucleiSperms

Ovum

iir.;'iiji' sriiir;rl ":'i1pi'iiir'

- _s. we can define fertilisation as a process by which sperm and or,'um fuse together to form a zygote'

f EVEL&PP{ffiffiT ffifl "e HY{x#Y'fl

-- : zygoteis the first cell of the body of an organism- T]he zygote divides *es g**s km*w?

= ? fTp"f]il I :*: *i: $ffi: :,11#5"Til:I,Ti;i l'"'?il' il:#1 l; ffi j i 
" : r ",

': rody."In the meantime the structure moves down to the uterus and long and z inches,wide'

-: : embedded into the uterine wal1. This is called an embryo now and whlch can expand up to 20

:,:i.nues with the process of development in the uterus' times during pregnancy'

--= nutrition and oxygen supply for the growing embryo comes from the

_'her,sbody.Thatisthereasonpregnantwomenrequireaiotofcareandattention.Thiscareensures

" ,: the embryo develops well into a healthy baby'

'erent stages of deveropment of an embryo are explained in tlr;-d_i"3:1:.0*,."^". 
".-"-"". ..

L21
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After around B weeks of fertilisation the
baby starts showing body parts such as

hands, legs, head, eyes, ears, etc.

The embryo is now called the foetus.
On full maturity, the baby comes out
of the mother's womb by a process

called parturition.

The gestation period in

human beings is around
260-27o days (around nine
months).

Piacenta ,*--Umbilical cord

-Fused 
chorionic

and amniotic
membranes

Amniotic
fluid

Cervix

Vagina

Lumen of uterus-5
.::.i

Urinary bladder

my'mKilr$ffiffrl&N $$.yuflffi smK ffiF A ffi&ffiy
Chromosomes of all organism that we know of occur in matching sets inside the nucleus. Thus, all
human ceils normally have 23 pairs of chromosomes. Scientists have also found that mango has 20
pairs, dog 39 pairs and fruit-fly has 4 pairs of chromosomes. That is the reason ali cells in"the body of
an organism are considered diploid. r
In humans, one of the 23 pairs of
chromosomes are called the sex
chrtrmosomes and the rest 22 pairs are
called autosomes. In females, both the
sex chromosomes are identical to each

other and are called X chromosomes. In
males, the pair of sex chromosomes are not
identical and are referred to as X and y
chromosomes. Thus, we can conclude that:

All cells in the body of a hurnan male
has a pair of 22 chromosomes + a pair
of XY chromosome

All cells in the body of a human female
has a pair of 22 chromosomes + a pair
of XX chromosome

During the gamete formation, a female

forms one type of ovum, while the male
is capable of forming two different types

of sperms. If the sperm carrying y
chromosome fertilises the ovum, it results
in a baby boy. on the other hand, if the sperm fertilising the ovum
baby girl is born.

128
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ilm: To observe effects of chromosome transfer'

:rocedure: Talk to the people around you and choose at least 5 sibling pairs. You could choose

,:ults as well. Look for certain characteristics in each pair and compare them with their parents'

3bservation: Note your observations in the table below, You could put a tick if a character is

:':sent in a Particular individual.

Mother sibline1 . slbling'2...,jffi
'or1u'-:i-l'-iY: - -
H 

? 
i: 

!'iLY -" 
:::::gill

19 "tr'llrd?:Y\ -
t'"' 

:ll-t-":s-Y-' - -
Shape of the earlobe

liscussion: you will see that most of the characters in the children come from either one of the

: : -ents.

-cwever, some of the characters present in the children might not be there in any of the parents'

- that case you might need to dig deeper and see if the child inherited these characters from

.'eir grandparentsl

Father

,,,1entioned below are a list of events that occur during the course of reproduction'

Arrange them in ProPer order.

:arturition, implantation of embryo, ovulation, maturation of zygote, zygote formation,

':rtilisation, embryo formation, maturation of foetus, foetus formation, intercourse'

1

2

t
4

i
6

1

8
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MODES OF REPKODUCTION AND DDVDIJOPMENT IN OTTIER ANTIITAT,S

You have learnt that reproduction could be of two major types-sexual and asexual reproduction.

Process of creating ones own kind involving two individuals of different sexes is referred to as sexual

reproduction while that involving a single individual is called asexual reproduction.

|ust like in plants, animals too exhibit both sexual and asexual modes of reproduction. However, sexual

reproduction is more common in the animal kingdom, with asexual mode possible in only some of the

lower forms of animals like Hydra and Planaria.

&sesaxa$ ffimpa"edexet&spxa fiaa,&rn*>ehm ;

You already know lhat Amoeba is a single-celled organism. In Amoeba reproduction could begin with

a constriction in the nucleus which finally divides it into two nuclei. This is followed by the division of

the cytoplasm where two new cells are produced from the old cell. This process is called binary fission,

which literally means division into half. Here two cells are produced from one cell, hence we consider

this a tlpe of asexual reproduction.

Asexual reproduction in Am.oeba

,&mmxaxmE ffiepr*dcxetflmu't firn #ydr"*

Hydra is a small freshwater animal. A mature Hydra often develops

one or more bulges in its body, called buds. These bulges keep

developing into new individuals and finally get separated from the

body of the parent. In this type of reproduction a single parent is

involved and is thus regarded as asexual reproduction. Since new

individuals develop from the buds in hydra, this type of asexual

reproduction is called budding.

In different animals fertilisation could be two kinds depending on the

site ofoccurrence.

TYp*e *ff Fer*EB€setimaa

1. Internal Fertilisation: When fertilisation takes place inside the

body of an organism, it is called internal fertilisation. Internal
fertilisation occurs in many animals including humans, cows,.dogs

and hens, etc.

Here sperms are ejected inside usually the female reproductive

tract after which the fertilisation takes place.

2. External Fertilisation: In this type of fertilisation, the fusion

of a male and a female gamete takes place outside the body of
the animal in a common medium. It is very common in aquatic

animals such as fish, starfish, etc.
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According to Creek

mythology, Hydra is a giant

water snake with many heads

that lived in a swamp near

Lerna in the land of Argos.
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Two daughter ceils

Parent cell Nucleus divides Cytoplasm divides

Budding in. Hydra



:1g spring or rainy season amphibians-like frogs and toads move to ponds and river' when the

, and female come together in water, the femaie lays the eggs, in the water' The male then deposits

.-'s over them. Each sperm swims ,u,tao*iy i" *utt' with ihe help of its long tail' As the sperms

. in contact with the eggs, external fertilisation takes place' This is the reason why frogs lay a

:er of eggs in the watJr"to increase the chances of fertilisation'

.parous animals: Animals such as hen' frog' fish and reptiles that

:igS are called o'lpu'o"' animals' While fertilisation of the egg

rccur internally or externally' oviparous animals always hatch

: \'oung ones outside of their body' Many oviparous animais like

..';;;; fish and reptiles often make nests to protect their eggs'

rparous animals: The animals which give birth to live young

..',h", develop inside the body of the parent are called viviparous

-'-als. For eximple, humans' dogs' cows' elephants' tigers' etc'

Animals Producing Young

ones bY means of eggs which

are hatched within the bodY

of the Parent are known as

ovoviviParous animals" For

examPle, Basking shark'

-,day's world Science and technology has spread its wings

.-1 aspects of life. Scientists are using technology to produce

-:r variety of crops of various types of plants'

-larly, in animals cloning is being used to produce an exact

' of a cell, any other living part' or a complete organism' Ian

.nut was the first pt"o" tlo h"'" cloned a sheep Dolly who

. 'oorn on ]uly 5, L996'Many such attempts have been made

: since to clone mammals' but either these attempts went

, rccessful or these animals die immediately after birth'

' -',,-itro Fertiiisation is the use

:chnologY in reProduction'

.lmonly referred to as lVF'

,\-F, fertilsation is Performed

:rtracting eggs from a female

'- retrieving a sPerm samPle

" n a male. The egg and sPerm

-. lhen manuallY combined in

'boratorY 
dish. The one or

- re embrYos thus formed are

:n transferred to the uterus of

eathy female, who carries the

' .ld through Parturition'

humans newlY born babies

:k like the adults' In some

,rmals, however, the Young

:-es may look verY different

, m the adults. Insects and

-ung ones offrogs look verY

-.ferent from the adult ones'

1. Procedure to extract

one to several oocytes

Ifrom a woman. I

Oocyte

t rr
.'-..'...'''..''.

MicroPiPette

2. The sPerm is

released into

the oocYte.

q
%\
&-

&
i

^d r. tn. fertilised

^ ^/ egg undergoes

# embryo culture'

"--*-iffi'd:;;,+,S-ffi for 2-6 daYs.

4. The embryo is transferred

to the womarfs uterus'

tM@-*
fn.-ui.tro fert
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Such a process of development is known as metamorphosis.

Similar stages of development are found in the life cycle of a butterfly. The main stages of
metamorphosis in a butterfly include:

This tlpe of development involving the larval stage in development of embryo into an adult is called

indirect development, whereas one that directly develops the embryo into an adult is called direct

development. While we say development is direct in humans, lizards, hens and dogs, it is indirect in

frogs, toads and insects.

rc
%ry

\w
Tadpole with 4legs

r,morphosis in. fro*

4

Reproduction: Process by which organisms produce their own kind.

Gonad: The primary sex organ present in the body of an organism that produces gametes.

Gametes: Reproductive units in sexual organisms with haploid nuclei.

Penis: External organ of the male reproductive system through which semen is ejaculated.'1n

the female reproductive track.

Epididymis: Sac near each testis in which sperm is stored.

Fallopian tube: Paired tubes that connect the ovaries to the uterus and transmits the egg to

the uterus.

Uterus: Hollow muscular organ in which the fertilised zygote is embedded for development.

Haploid: Cells with half the number of chromosomes.

Tadpole

Tadpole u,ith 2 legs

EmbrYoffi ffi.

tifm Cyc$m

*f A F*'*g

ry

Eggt

Young frog

I
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Diploid: All cells with complete, two sets of chromosomes in the nucleus'

sex chromosomes: Pair of chromosornes that determine the sex of an organism as well as its

sexual cha racteristics'

Fertilisation: The process of fusion of the nuclei of male and female gametes'

oviparous animals: The egg-laying animals where the egg hatch after leaving the body of the

female.

Viviparous animals: Animals that give birth to live young ones'

Metamorphosis:Abiologicalprocessinwhichananimalafterbirthphysicallydevelopsintoan
adult organisms undergoing various stages'

Reproductioncouldbeoftwomaintypes_Sexualreproduction,involvingtwoindividualsand
asexual reproduction, invoiving only one organism'

Testis and ovary are the male and female gonads producing sperms and ovum' respectively'

Themaleandfemalegametecellsfusetogethertoformasinglediploidcellcalledzygote.
The zygote is the first cell of the body of an individual'

Binaryfissionandbuddingaretypesofasexualreproductioninanimals.

Fertilisation is said to be internal if it happens inside the body of an organism and external if it

happens outside in external environment or medium'

Themodeofdevelopmentofyoungonesinvolvingthelarvalstageistermedasindirect
development,whilethatwithoutalarvaisdirectdevelopment.

L Tlck (.fl the correct answer.

L. Which of the following produce youhg ones through direct development?

a. Fish b. Frog c. Snake d. Human

d. Amoeba
a. Hydra b. Frog

3. ln humans, the mode of reproduction is always which of the following?

a. Binary fission b. lndirect c' Sexual d' Asexual

4, Which of the following animals does not go through metqmorphosis?

a. Elephant b. Frog c' Butterfly d' Mosquito

5. Which one of the following is not a part of the female reproductive system?

a. Vagina c' Epididymis b' Uterus d' Fallopian tube

6. Which one of the following is not a part of the male reproductive system?

Urinary bladder

2.Whichofthefollowingorganismsreproducethroughbudding?
c. Bird

a. OvarY b. Seminal vesicle c. Urethra d'
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7. Where does fertilisation occurs in humans?
a. Fallopian tube b. Ovary c. Uterus

*"

d. Vagina
8' The mature zygote gets attached to which of the following parts of the female reproductive

syste m ?

a. Fallopian tube b. Ovary c. Uterus d. Vagina

9' The process of binary fission can be found in which of the following organisms?
a. Amoeba b. Hydra c. Frog d. Dog

10' which of the following is the method in which an egg and a sperm are fused together
manually in a laboratory?

a. ln-vitro fertilisation b. ln_vivo fertilisation c. Cloning d. None of these

$ril$ i* tfu* bf*n$s*.

1,. Reproduction in humans is of type as they give birth to babies.
2. The process of release of a mature ovum is called

3, Zygote is the cell of the body of an organism.
4. Testis are held inside a muscular sac called the

5' is the process of giving birth after the full development of the foetus.

St*t* wket$t*r th* fmri*xrir:g staten:*r"rt* er* t$,1,o *r farse"

L. Humans are only capable of sexual reproduction.

2. Development in birds is indirect.

3. Ovum is a diploid cell.

4. There can be two types of sperms.

5' After 2 weeks of fertilisation the developing organism is called a zygote.

#. Ar:sw*r tlee fcEicw3ng quertioms in a singr* senteilce.

t. Define reproduction.

2' what are the different gametes produced during sexual reproduction in humans?
3. where do you find haproid ceils in the body of an organism?
4. What is parturition?

tr. &nsvv*r th* f*{lawir:g qe**sfi*ns ia.t brief.

1. Define gamete. Where are they formed?

2. state the difference between direct and indirect development.
3. What is fertilisation? What are its types?

4. What are the different parts of a sperm?

5' What do you understand by the term metamorphosis? Explain with examples.
6. Explain the process of asexual reproduction in Hydra.

7. State two differences between embryo and foetus.

d*
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Answer ttre following questions in detail'

1,, Explain the phenomenon of fertilisation in human'

2. Describe the process by which baby develops into an adult.

3. What is IVF? Describe the different steps involved in lVF. How is

4, What is metamorphosis? Explain the life cycle of a frog with the

Find the given words from the word maze be!*w'

ASEXUAL CHROMOSOME EPIDIDYMUS

METAMORPHOSIS

VIVIPAROUS

I rrnrttsATtoN FoETUS

TESTIS UTERUS

it different from cloning?

help of a diagram.

FALLOPIAN

OVIPAROUS
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Give reasons for the followlng.

1. Chromosome of a cat is different from that of a dog

2. Gametes have only half the number of chromosomes'

3. Frogs and toads lay large numbers of eggs'

4. Sperms are very small in size with a long tail'

5. Birds eggs have lesser chances of survival than human eggs'
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Out of The Ecx

1. The male gonad, testis is present inside a sac made of skin and muscles. Do you think such a

sac is necessary? Explain your answer with reason.

2. Scientist, Titas discovered a new species. After close observation she found that the female
produces a gamete, which is fertilized by the male externally. The female then lays eggs and
gives them a protective covering. Both male and female of the species then place these eggs
in a burrow for their protection.

Help Titas decide on the following and live reasons for each conclusion.

Type of fertilisation:

Type of species:

Type of development:

In Real Life

You know now that the baby grows inside the mother's womb and derives its nutrition from the
mother' Even though lndia has come a long way in 70 years of independence still only 1.6% of
women in rural lndia receive proper care during pregnancy. Try to educate people around you to
increase awareness and make them understand the importance of providing proper nutrition to
the embryo growing inside a pregnant women.

$ubject frnriekmsmt

Aefiuitg Zone

Sometimes a mother produces two babies at the same time. We know that they are called
twins' Do you know that twins can be of two different kinds? Find out more about the types of
twins. Can a mother produce more than two babies at the same time? What are they called?
Explore some cases where a mother has given birth to more than two babies. How do parents
ensure proper care of children in such cases?

Proieef Zons

Make a story board describing different stages in the development of human zygote till
parturition.

Web-links

* Ovulation: https://www.youtube.com/watch?v=nLmg4wSHdxe

* Bi na ry fi ss ion : https ://www.youtu be.com/watch ?v= ReXOr2vm 2 U g

u Budding in Hydro: https://www.youtube.com/watch?v=d5-hpkceDrU

* Deve lopme nt of ba by: https ://www.youtu be.com/watch ?v=wH9ZJ u4wRU E
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tT:Xf_iven 
berow shows the fertirity rate in rndia of different states' studv the map and

answer the questions below:

Iffi,:1",::::T1il.:;- higher rert*itv rates? where is the rert,itv rate row?

a ar dorrPise in the nexl

), Hffjff:||.}ffi:L"#'In:u,..oun,,., 
w,r increase or decrease in the next 5 vears?

rmr, 2Frd nrosoeritv of our country
'r, ::JTJH[::l;:::T:"#tion affect the economv and prosperitv or our countrv?
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Students are both shy and curious abo,ut this topic. Teachers need to be sensitive

towards their feelingl ;;;;";r.ge them to ask as many questions to clear all

confusion around this subiect
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dnfss*finno

Adolescence and

Puberty

The Role of the

Endocrine System

The Menstrual Cycle

Personai Hygiene

and Overall Health in
Adolescents

Drug Abuse and AIDS

Reaehing the Agn of

+,i*k-*s$ &*f$vftg

Your own timeline

You must see yourself in the mirror every day and do not notice
any difference whatsoever. However, when you look at your
picture album you realise how much you have changed since birth.

Take out your old album and note how you looked at different
stages of life. Compare yourself as a baby, in kindergarten and
from what you looked like on your last birthday. List down 7-10
changes that you can see in yourself in the space below:
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TDSLESCENCN AHD TilBARTY

idolescence is the period of life when one attains reproductive

-.t"rity. The period begins around 11 years of age and continues

,, 18 or 19 years. HowJver, this varies from individual to

, Jividual. Since these years are counted in'teens' (as in thirteen

-:.d fourteen), the adolescence period is also referred to as the

j"tl:i:"r.s 
in the body mark the onset of puberty which ends when an adolescent reaches

..:roductive maturity. whiie adolescenc;Hk; the fransition of physical, emotional and

. ., chological development to attain adulthood, puberty is referrei to as the physical changes that a

- L1d undergoes to ui ui.t reproductive maturity' Puberty can be completed in months or can range

i=,ru."., Z-i" years depending on one's physioiogy'

I h*reg*s e$as r*rxg,&e$qp**wq"*st{'tr

- ough sexual mutrrratio. is the highlight of adolescence, many allied physical and emotional changes

- : noticed during this period. Some .J**o" changes noticed in an adolescent are given below'

I ,',iflq

_.Jolescence is a time of significant growth and development inside the teenage brain. A significant

-langeinpruningofunusedconnectionsandstrengtheningtheactivelyusedonesinthebraintakes
_ ace at this stage. Thus skills or habits ;r*u"a rep"eatedly"at this time can lead to more efficient

:lrning. Teenagers should thus practise inculcating values of teamwork, respect and moral conviction'

- ris is an appropriate time to develop self-controi and skiils in planning' problem-solving and

*:;ision-making. Due to the rapid a".r"iop,,,"nt of the brain urrd irr.t"use in activities of the glands'

_:olescents tend to experiment and rlemonstrate risk-taking behaviour. It is thus important that they

:,ay &w&/ fro- rrt.utrfty nuUi s of smoking, drinking ot oiht' such vices especially during this stage

: life.

1{ietes, ffin'ffieaes ffiBsd $}ffidy sys*ffixsas

.lany organs develop even further during this time'

-p-,r"r, limbs grow and bones increase in density

..ut,t y and balanced diet to support normal growth

Do XQtl kmowP

After infancY, the human

brain shows a dramatic

growth sPurt" This growth

iuddles ideas in a teen mind'

For example, the performance of the lungs

and volume. Thus, it is essential to maintain a

of organs.
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Between the age of 13-18 years maximum increase in
body takes place. Increase in height starts much faster
boys catching up in the later years of puberty. Thus, a
high-protein diet with plenty of calcium and iron for
blood circulation.

height and weight of the
in girls than in boys, with

typical teenager requires
normal bone growth and

D,ue to sudden growth during puberty the centre of gravity changes in an
adoiescent's body and their brain might take a while to ajlust. This might make
them clumsy at times

Muscies increase in strength and size during this period and
hand-eye coordination along with motor skills like ball-catching
and throwing gets better.

Edeptse mfumxxge

lust like the rest of the body, the larynx and the voice box
grows. In boys, this gives rise to an Adam's apple and breaking
of voice. Like the rest of the changes this soon becomes normal
with the boy's voice becoming deeper with
adulthood.

ffi&cepfrEeg pefl&eyffi

The sleep pattern changes during this period.
Chiidren going through puberty need more sleep
than they did just before puberty started.

Sqry*m*

A new type of sweat gland in the armpit and
genital area deveiops during puberty. Bacteria feed
on the sweat this gland produces, which leads to
body odour. Basic hygiene thus becomes extremely
important.

Most children get their second
wisdom teeth later. These teeth
set of four wisdom teeth or not

i
li

t
E

Glands in the skin, on the face, shoulders and back start to become
more_active during puberty, producing more oil. This might cause
pimples and acne.

El".'\g,s 3r',a:as i+.1.: i:rt+, i,:

Adolescent brain is ruled by the
limbic systern, which is the site for
emotions. Hence, teenagers iend
tc make decisions based more on
emotions rather than reasoning.

molars at around 13 years and
cart appear in singles, pairs, as a full
at all.

il

The body, in boys, becomes broader with shoulders and chest widening.
In girls, hips, breasts and thighs develop and increase in size. Mammary or milk glands develop inside the
breasts.

L4o

t

Section of shin showing
sweat glands

A sweat gland



: primary sex organs develop and mature for reproduction. The ovaries in girls and testis in boys become

-,jmature and start producing ova and sperms' respectively'

.condary sexual characters are physical characters that appear in

:mbers of a particular sex at puberty' but are not concerned with

':ir sex orgurr.. These are chaiacters that help us to distinguish

:rve€fl *u1., and females. In both, boys and girls, hair grows under

'. arms and in the region above the thighs or the pubic region'

"\-€v€f 
some secondary characters are specific to separate sexes'

Female Secondary sexual characters: In girls' breasts begin to

develoP at PubertY.

Male Secondary sexual characters: Boys begin to grow facial hair'

They also deveiop hair on the chest'

that is, moustaches and beard'

Look at the list of changes during puberty mentioned berow. corour the ones pertaining

to boys in yellow, thosJto girls in green and the common changes in red:

I facial hair 
I

Hair in

armpit

Sense of
reasoning

ffi ***

Growth of

Pubic hair

Enlarging

breasts

L___-_--------:.

i In.r"rr. in 
l

I l'':nl . !

| .'lo '::', I

I Excessrve t

l, '*"rl:, I

TrEfl ffi.#fl.ffi #F YSgfl flffiff-B*flffigre&l rulB"SEffiF€

, ee changes which occur at adolescence are controlled by chemical substances present inside the

rdy calred hormones. Hormones are organic substances secreted by plants and animals that regulate

-,rvsiological activities and are carried through the blood stream' 
.r , ^ rL^+ r^

-he onset of puberty is brought about by endocrine glands' Endocrine glands are the ones that do not

..e\,eaductandreleasetheirhormonesdirectlyintothebloodstream.

_here are many endocrine grands in our body. The image below shows a, the endocrine glands present

-: a male and a female bodY'

L4t
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porolhyroid
F-*-*R

-.- - thymus

.a
t' -\

--_'\-

Tesie

Ovory

-------=- 
uterus

Hormones secreted by endocrine glands or the endocrine syst:m ffi'3 ,vu3ls 
*ggs{BEsFtriggers changes in the body that irarks the onset orpru..ty. oncepuberty is reached ovaries in girls begin to produce the female Though considered as thehormone or oestrogen which iak.. tf,e breasts develop. Milk secreting master gland, pituitary gland

glands or mammaryglands develop inside the breasts. ," u.rr-,..,rr'" is very small, just the iir'e of
secretes testosterone which initiates the growth of faciar hair. 

' a pea.

The production of most of the hormones is under the control of hormones secreted from the pituitarygland' This is why the pituitary gland is arso known as the master gland.
Adrenaline' secreted by th9 adrenal gland triggers the body's fight-or-flight response. This causes airpassages to dilate to provide muscles witl -;;. orfg.rr. rr'ulso contractlbrooa vessels to re-directblood towards major muscles, heart and ,r.1*r: Th.';;y; ability to feel pain also decreases as a resurtof adrenaline' Adrenaline causes a noticeable increase in the strength and performance, in stressfultimes. This is the reason adrenal gland is referred to as the emergency hormone.
The table below will give you an overview of the hormones secreted from ail major glands:

--.qq@f@ryffi

Pituitary
' TSH
l

, (Thyroid Stimulating Hormone)

I ACTH

. (Adrenocortico_tropic Ho_rmone)

FSH

, (Follicle Stimulating Hormone)

GH

(Growth Hormone)

Stimulates secretion of the thyroid gland

Stimutates the secietio; ;i iil rJi"rri errrJ ."

Stimulates the
and sperms in

Stimulates the

production of ovaries in females
males.

1,42

growth of the body

Endoerine Systent in male and, females
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hyroid

hncreas

grrL
Ovary

lnsulin

Glucagon

Testosterone

. female.

r Ovulation

tr* , Development of secondary sex characters in

male.

Sperm formation

L. Name one hormo nethatissecretedfromtheglandgivenbelow:

a. lhYrolo

b. PituitarY

c. OvarY

d. Testis

e. Adrenal

2. Give one each function of the following hormones:

a. Thyroxine

b. ACTH

c. GH

d. Adrenaline

e. Oestrogen

, Adrenalin (emergencY hormone)

, Oestrogen

HelOs the bodY adjust to stress:

Development of secondary sex characters in

. ,,,,porrurr, ,; ;"-;;i., n"r" ,n", n"rrr"nes are produced by manv- orher. animals and plants as well'

: thyroid gland,..."i*,tyroxine tharis essentialior the growth and clwelopment of allvertebrates

-r not just humanr.;-;;"d, conducted t"t"'try has reveale"d the role of thyroxin in amphibian

..amorphosis-the i'otttt by which a tadpole turns into a frog'

-,.iants, different ho.Inor., regulate the process of growth' germination' flower and fruit

. 'elopment, etc.

TTIE MENSTRUAL CYCLE

The adolescent period can seem like a whirlwind of rapidly changing emotions' Due to hormonal

;hanges, adolescentl;;;r, their sexual ;;"ntr and body tot"J into the reproductive phase' During

the reproductive phase the body is capable of producing mature gametes for reproduction'
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Uterine lining
continues
io thicken

Uterine lining
breaks elown.
Menstruotion

.

,,,1 Uterine
:: lining

ihickens

Ovulaticn Occur"s
(usually on Day j4)

: j 

:,

The capacity for maturation and production of gametes lasts much longer in males than in females.
In girls it starts with the onset of puberty and generally lasts till the age of 45 to 50 years. ovariesmature one at a time, with one ovum maturing and being released b/orre of the ovaries once inabout 28 to 30 days' During this period, the w-all of the ,rr"r,., becomes thick. This is nat,re,s way ofpreparing the uterus to receive the mature egg in case of fertilisation. The fertilised egg attaches to theuterine wall for maturity_a condition referred to as pregnancy.
In case fertilisation fails to occur, the released 

"gg, 
and the thickened lining of the uterus along with itsblood vessels are shed off' This causes bleeding ii,.ugiru .alled menstruation. Menstruation persistsfor 3-5 days' This ensures that the outer linin[ of the"uterus is clean and renewed for receiving theovum for the next cycle' The first menstrual flLw begins at puberty and is termed menarche. AII thestages in the menstrual cycle are controlled by horm"ones.

This cycle is repeated.-*.y 28-30 days till it stops at 45 to 50 years of age. The stopping ofmenstruation is termed menopause.

The cycle includes the maturation of the egg, its release, thickening of uterine wall and its breakdown ifpregnancy does not occur.

pmffi.s*H.4x" F{k'ffi & mrur: &rc tr} ffi &,, ffi ${&$* fr." F$ fl,&&i$ $g $ re.,effi ffi tuHSfl tr rru yffi
As we have read in previous sections of this chapter, during adolescence rapid mental and physicalgrowth takes place' Thus it is vital that one takes care of thlir rr""r,ui.ir, pif.r.",ry and mentally atthis stage. Let us study in detail the measures you can take to ensure this:
l' Balanced Diet: The intake of a balanced diet, i.e., a diet containing the right amounts ofcarbohydrates' proteins, fats, vitamins and minerals is of utmost iriportari.e. It is also irnportant tostay away from fast food as much as possible as it can lead to obesit,r. Fast food should in no casebe substituted for a meal at any time of the day.
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. personal hygiene: Your body as it can nor,t" produce excessive arnounts of sweat and oii can cause

:ody odour anci pimpies ancl acne. In order io avoid their occurrence it is important to take bath

:\ ery day and cleaning all par:ts c'f the body'

Exercise: Taking up a sport, wa.iking, jogging, running,-doing aerobics and indulging in outdoor

.ames is good fo,. un adolescent b"Jy. fiy t" make it a habit and include one or more of these

,rctivities in ygus daiiy routine'

I RLi*,eESgjSFl iqffi E""B'e.B H3'%

:..:n consumed regularly certain substances such as alcohol, cigarettes, gutkha, ar.d pan masala can

: - -rrre a habit as they u." t igt ty addictive. These substances are harmfui to a persons health and thus

:ld be avoided.

..q abuse is known as the patterned (or regular) use of drugs in which the user consumes the drugs

;hemical substances) that cause harmful-efi-ects to the person's body and the people around them'

,:e it becomes a routine it becomes very di{ficult to stop. This condition is known as addiction' It

.-ius important to not indulge in these activities and avoid these habits at all costs' Some common

-,ples if d".,g. inciude cocaine, marijuana, cannabis, ecstasy, heroin and LSD'

,: people who becorne prLlne to substance or drug abuse often are seen at a risk of being infected

.r FIIV (human imrnunodef,ciency virus), the viius that causes AIDS (acquired immunodeficiency

. .lroinej. AIDS severeiy alfects the immtrne systefii m-aking the infected person vutrnerable to

:;tions and other diseases. It spreads by taking used syringes or throtigh sexual contact with an

:cted person.

. rhus important that ll4renever you feel confused or clueless about a thing that you talk to a trusted

-: son in your family or school. You can aXso refer to books or certain lvebsites on the Internet'

fit q,r- ' ilsl'trr*# Cf. . *;}

Adolescence: The period of life when one attains repnoductive maturity

puberty: The period during which adolescents reach sexual maturity and are capable of

re prod uction "

Adam,s apple: A projection at the front of the neck, prominent arnong adolescent or teenage

boys.

primary sexual characteristics: Certain characteristics that help differentiate between the two

primary sexes-male and female'

Secondary sexual characteristies: Certain visible changes that mark adult maturation such as

changes in height and bociY shaPe'

Hormones: organlc substances secreted by plants and animals that regulate physiological

activities and are carried through the blood stream'

Endocrine glands: Glands that do not have a duct and release their hormones directly into the

blood streann.

Menstruation: process in a woman of discharging blood and other material from the lining of "

the uterus at intervals of one month'

Menarche: The first occurrence of a menstrual cycle'

Menopause: The period in a wornan's life when rnenstruation stops'

AIDS: Acqulred imrnunodeficiency syndrome or AIDS is a diseases that severely affects the

irnrnune system.

$
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Adolescence, or the time when one attains reproductive maturity can also be referred to asthe teenage years.

Puberty marks the onset of adolescence. changes include changes to the brain, body systems,height, weight, increased crumsiness, physicar itrength, .h.";" j;:;;; ;;;.ns and the
voice.

An important part of reaching sexual maturity is the deveropment of primary and secondary
sexual characteristics in both males and females.
This is stimulated by the secretion of hormones from endocrine glands, controlled by thepituitary or master gland.

ln girls menstruation starts with the onset of puberty and generally lasts till the age of 45 to50 years after which they experience menopause.
Drug abuse is known as the patterned (or regular) use of drugs in which the user consumesthe drugs (or chemicar substances) that ..rr" harmfur enectJio t;;;;;;;,, ooo, and thepeople around them.

Tie k {., } t3:* **rr*{t silsxe/*r.

1.. What are primary sexual characteristics?

a' Certain changes that take place to develop the primary sex organs in either sexes
b. Change in height

c. Change in weight

d. Development of hair at various parts of the body

2. which of the foilowing hormone stimurates the adrenai grand?
a. TSH b. ACTH c. GH d. ADH

3' which of the foilowing hormone herps in stimurating the thyroid hormone?
a. TSH b. ACTH c. GH d. ADH

4. which one of the foilowing is not secreted by the master grand?

5. which of the following hormone is regarded as the emergency hormone?

a. TSH

c. Growth Hormone

a. TSH

c. Growth Hormone

6. What is the size of the master gland?

a. The size of the heart

c. The size of the kidney

b. Adrenaline

d. Thyroid stimulating Hormone

b. Adrenaline

d. Thyroid stilnulating Hormone

b. The size of a pea

d. The size of the liver
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a. Testosterone b. Oestrogen . c' ThYroxine

10. Which of the following is the female sex hormone?

7. What is menarche?

a. The stopplng of the menstrual cycle b. The first occurrence of the menstrual cycle

c. The last occurrence of the menstrual cycle d. The lack of menstrual cycle in a female

8. Which of the following substances are harmful to the body?

a. LSD b. Heroin c. Marijuana d. All of these

d. Adrenaline

d. Oestrogen

9. Which of the following is the male sex hormone?

a. TSH c. Thyroxine

Fill in the hlanks.

7. Boys develop .*-- ---, -- during puberty as a secondary sexual character'

2. ln human is called the emergency hormone'

3. help in regulating blood sugar in humans'

4. ln girls onset of puberty begins than boys'

5.Adam'sappleresultsduetogrowthof*'-*--*--*-inadolescence'

State whether the fo*Eowing steteym€ets &re tr$* #r fe*$e.

!. The voice box in boys grows incessantly to form the Adam's apple'

2. ln males two different types of gametes are produced'

3. Menopause is the stopping of the menstrual cycle in females.

4. The adrenal gland is present at the base of the brain'

5. Chromosomes are found in the cytoplasm of the cell'

Sotve the puaate glveft helatne:

r'""
I

I

__t

Across

2. period of life when one attains sexual maturity

6. trimming of unused connections in brain

7. primary sex organ in female

8. tadpole changing to frog

i--- i

i.
Down

1. a single male gonad

3. first cell of the human bodY

4. male gamete

5. physical changes in adolescence

b. FSH

i4
I

It,*

i6

nit
----+----1*8ll lt

L47



r.

f
r"

&!qy* r*as**'ls fmn the f*{i*w6ng.

1.. Adolescents develop pimples and acne.

2. Pituitary is called the master gland of the body.

3. Adrenaline is the emergency hormone.

4. lt is important to maintain hygiene and exercise daily.

5. Adolescents need calcium rich diet.

Amsmsmn th* f*&l*wir:g ques'tions in mn* w*rd *r, a slr"rgle sente*."lce,

1,. Define adolescence.

2. What are the different gametes produced in humans?

3. Name the gland which helps in controlling blood sugar level in humans.
4. When do changes begin in humans in adolescence?

5. Which endocrine gland produces the growth hormone?

&s'rswer t$'lc f*$iqlwirng q*.rcstt*mp in forief.

L. Distinguish between adolescence and puberty.

2' What is the difference between primary and secondary sexual characters?
3. What do you understand by Adam,s apple?

4. How does the growth rate differ in boys and girls? Explain with a graph.
5. What is menopause?

6. Name a hormone produced by pancreas? what is its function?

&*swer th* f*l**wimg qr"**st$**s in e*ctmiE.

1"' What are secondary sexual characters? Name two such characters that are common to both
sexes. Name two characters that are specific to boys and girls.

2. Which gland is referred to as the master gland in human body? Give examples to justify its
name.

3. Explain menstrual cycle with the help of a diagram.

ffi"

ffi.

j'{. :a
+;X r.

I

Out of Tfrs ffi*s

Ratan's grandmother has been diagnosed with a problem in her blood sugar level. She has given
up on sugar intake to deal with it.

Do you think this will be sufficient in curing her disorder? Justify your answer with reason.

In Roal Life

Every community follows its own traditions to celebrate ..

the birth of a child. piplantri village certainly has a fl
unique ritual. They celebrate the birth of every girl child
by planting l-Ll_ trees. These trees act like trust fund
for the child and helps in making the child independent
in attaining adulthood. This practise not only helps the
girls but also have been successful in maintaining and
enriching the natural greenery of the place.
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Srefu$wet ffimr"$efu sw*ex* -

Aetivitg Zone

prepare a chart of all the activities you should do in a day' Apart from giving ample time to

studies, do include activities that involve outdoor games or sports such as badminton' tennis'

cricket and volleyball. Make sure you supplement this with a proper balanced diet and avoid

eating junk food. lf possible, talk to a nutritionist and visit a local health centre'

Proieef 4ona

1. Prepare a model of the endocrine system and show the Iocations of the various glands'

li 
':::1T." '::;"" :T i::,1::'::":::l:::":: 1::::o-:::.:''ol:l :::: : Il"llilllllll]

iVeb-linke

TheEndocrineSystem:https://www'youtube'com/watch?v=wh6e-5bCfnw

HlVandDrugAbuse:https://www'youtube'com/watch?v=EYF8suY5w9k

CrosslinkE

Thegraphbelowshowsthenumberoffemalesbornperl00malechildindifferentstatesof
lndia. Study the graph and answer the questions below:

i

rroo -'- 
I

lJr*;:**$.,.$ffSr"
1.

2.

3.

Whichthreestatesinlndiaaremostlikelytohaveagenderbias?

Which three states are most likely to be safe for a girl child?

which other social depraved practises are likely to be prominent in states like Delhi

and HarYana?

,-Teacher's Note -------- --

i ,,n." the students relate themselves to this chapter it hetps to take this up at the

ibeginningofyear.ThiscouldalsobetaughtinatongwiththelessononSeXeducation.I
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(Unit 3 - The World of the Living)

ffi Fundamental Units of Life - Cells

ffi t First identify which one is the plant and which is the animal cell among the two

ffi given below.

2. Now add the labels given in the help box below

3. Match the part withr
I Nucleus 

I

E"r*l
|_-@E_-j

I Membrane 
I

i Cell wall 
I

I 
Vacuole 

I

I 
crrtorontast 

i

its job.

I
I

I

I
!
I

.::
t :,i

il' 1t"1
..*.!ii';itl
ii:i 

"r:il:il"'
r! :l

ri i
t::
,i l

i i:l

iriil,, 
:l:i

ili:i
li :,1

lll;

., 1

nucleus

cell wall

cytoplasm chloroplast

vacuolecell membrane

rrii: riil 59: :;1v+

I
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I

I

I

I

I

I

!

ruilE

Helps to provide support and contains cell sap

Absorbs light energy for photosynthesis

Ca rries genetic information

Provides support

Many chemical reactions occur here

Controls the movement of substances in and
out of the cell



Unit Test PaPer 3 (lJnit i - The World of the Living)

A. Ticic {"'} the e*nreet answr*r"

l.Whichofthefollowingisanaturalcauseofdeforestation?
a. Mining b' Obtaining wood for paper

c. Clearing of land d' Forest fire

2. Which of the following is not an example of a plastid?

a. Chloroplast bl Chromoplasi c' Central vacuole d' Leucoplast

3. An ovary produces which of the following?

a. Ovum b. Vagina c' SPerms

4. Which of the following is defined as a period when

d. Oviduct

one attains reProductive

B.

maturitY?

a. Fertilisation b' Adolescence c' Puberty d' Menstruation

5. Which of the following is defined as the variety of life on.the Earth?

a. Fauna O. giodiversity c' Flora d' Ecosystem

Are the $ofil&wireg stateameruts truue or fm*se? eonreet the $aEse staternea'lts"

1. Plant cells contain a cell wall'

2. Centrosomes are present in plant cells'

3. An ovum is visible to the naked eye'

4. Sweat glands develop during puberty'

5. Animals that lay eggs are called viviparous animals'

Give cme word sr fine ex*xmpBe fmr the f*lBowimg"

1. Organic substances secreted by plants and animals that regulate

physiologicalactivitiesandare-carriedthroughthebloodstream

2. The primary sex organ present in the body of an organism that produces

3" 3?ff::ihread_,ke structures containing genes present in the nucreus

4. Group of organisms with some common characteristics that are separated

from other such groups by reproductive isolation

5. Species with high risks of extinction

D. Answer the follsxtrimg questlcets'

1. What is migration? what are the various reasons for migration?

2. what are piastids? Name different plastids in plants along with their functions'

3. What are the various modes of reproduction in animals? Explain with examples'

4. How is a zygote developed in the body of an organism?

5. What is the role of the endocrine system in humans? Explain for both males

and females.

c.

l
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Force - A Push or a
Pull

Effects ofForces

Tlpes of Forces

Friction

Advantages and

Disadvantages of
Friction

Fluid Friction

rcrc
t t,,: ..

I

ffimrmm ffiffid

you will see a number

This push and pull

j.t
ii

'"',,i

Unit 4
Fl **$ T @, P r-bl, a4J l/r/-,

u-'H"::i.:..ltl

rloKCN-A PUSN OR A PULL

When you look around in your surroundings,
of things which work with your push and pull.
action applied on an object is called force.

$,
ri'-" ::

Observe and identify

Look at the images below and identify if these show push, pull or
both push and pull tlpes of forces.

.:::i:F,

l ' -g'-



: :ce is applied in every action we do. Whether we open or shut a door, we lift a book or a heavy

. ect, a football player kicks a ball, a batsman hits a bail, we stretch an elastic rubber band, twist

---.: squeeze wet clothes, etc. All these actions involve forces in the form of push, puil, stretching,

:-rpressing and lifting.

rs, we see that to move an object or to stop the motion of an object, it has to be either pushed or
- 
---ed. Hence we can redefine force as a push or a pull.

--: direction of application of force is determined by the direction of pusir or putrl.

: FrflflY$ ffiffi' m'#H.qe ffis

: :ce causes all types of motion.

:at do you observe in the following

:::ures?

- :ran pushes the lawn mower to move

.:om rest. Similarly when a golfer hits
-. ball at rest, it starts moving. Thus,

: see that a lawn mower, a golf ball or

- . object at rest begins to move only
-.:n a force is applied on it.

Therefore, we can conclude that a force applied on an object at rest sets

it into motion. In simple words, a force can move a stationary object.

Similarly, when a cyclist applies more force and pedals hard, the speed

of the bicycle increases. Also, if someone pushes the bicycle frorn

behind, the speed of the bicycle again increases. On the other hand, if
your friend pulis you from the back while cycling, then due to the force

applied by him/her in the opposite direction of motion, your bicycle will

slow down.

-.rs, we conclude that the force applied on a moving object can change its

, =ed. It increases the speed of the object when applied in the direction of
- tion while it decreases the speed of the object when applied opposite to

, direction of motion.

:ootball player kicks the football and changes its direction. Similariy, a

-::sman hits the moving ball with his bat and changes its direction.

- : force from moving wind changes the direction of the kite flying up in

= sky.

- :s, from all these examples we conclude that a force applied on a moving

:r' changes its direction of motion.

:i

"d'..+ ;
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Look at the images below. You can see a baker applying some force with his hands and kneading the
dough into different shapes.

Similarll', when you blow the air into a balloon, the force caused by the air changes the shape and size
of the balloon. Also, when you compress or stretch a spring by appiying force on it, the shape and size
of the spring change. Thus, we conclude that force can change the shape and size of an object.
To summarise, we conclude that force can

move a stationary body,

stop a moving body,

speed up or slow down a moving body,

change the direction of motion and

change the shape and size of a body.

ffimgrx#tax#e qpfl $wrq:e

Consider a scenario where one person pushes a car stuck in snow It is possible that the car may not
move at all. Now consider two people push it this time. The car might rro* *orr" a bit. However, wher
three people move the car it might now move with ease.

Thus, we see that if more people apply the force, the action becomes easier. By increasing the number
of people pushing the car, we are actually increasing the strength of the force applied.
This strength of the applied force is known as its magnitude. The magnitude is expressed with a
numerical value followed by a unit. The S.I. unit of force is Newton. We define 1 Newton or 1 N as the
force which when applied to a mass of I kg moves it with a speed of 1 m/s.
As we have just studied, force not only has magnitude but it also has a direction. When two or more
forces act on an object, the strength of the total force acting depends on the directions of the forces.
Based on this there are three possible cases. Let us discuss ih"rn orr. by one.

In this image you can see, that the two people are
applying force on the car along the same direction.
In such a situation, the two forces add together to give
a greater net force. Hence the car will move faster.
In other words, the total force acting on the car in this
case is the sum of the two applied forces.

Therefore,F=Fl +F2

"*{lL}lH ffi**db

1$sNffi
)qnt\i

Hence, we can say that when two forces act on an object along the same direction, the total magnitude
and the net effect of the force increases.
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*hen: tqs* dgff,mresa& f,me"ems ac& fiee *ppcssf;&e dfirme€'&mxxs

}'orv, in this case the two boys are applFng forces

--ich are different in magnitudes and opposite in

- :ections. This situation is similar to a tug of war

-.ere the winning team is the one which applies a

- :ater force. Since the two forces applied on the car

--: acting in opposite directions, the car will move in

;; direclio, oftng larger force' The total force acting

' :his image we see that two forces acting on the car

-'. equal in magnitudes and opposite in directions' ':{riii'i***:-r"
, u i"s.rlt the net force acting on the car becomes

::o. Since the two forces are equal and opposite' the

-: cannot move in any direction' Therefore' when

-:al and opposite forces are applied on an object' the

.: iorce is zero and the object remains stationary'

150 N
ffi q

;il .;;;rri u",Lu,ri"ed from the difference of the two forces.

Ihus,F=Fl-F2

Hence we can say that when two different forces act on an object arong the opposite directions, the

mtal magnitude and the net effect of the force decreases'

I-hen tr*,n cqual forces act im opp$sit€ directions

4* 1S0$l

u
-r)\

:=Fl-F2=F-F=0
-- rs from all the cases discussed above, the direction of force along with the magnitudes contribute to

- : outcome of the various forces acting on an object' To summarise'

If two forces act along the same direction on a stationary object' they move the object and speed it up'

If two forces act on an object aiong opposite directions, then the object moves in the direction of

the greater force.

If two equal forces act on an object in opposite directions, then the object does not move at all as

the net force becomes zero'

.IYfflS {F$* trq}ffi{rf,ru

-. :orce can be categorrzed into two types:

Contact forces and

- Non-contact forces

- 
it: *,3 $.{R{.:q H"a".t*"-e;"q:$

) the name suggests, the contact forces are those which can be exerted by one object on the other

ri-v when there is an actual physical contact between the two objects' contact forces cannot act from

- listance. The two main examples of contact forces are:

. lil nf,ii , l i; nir 1 l

-re force that is exerted by muscles is called muscular force' Both push and pull involve the action

, muscles in our body. Most of our daily life activities involve the action of muscles' Lifting objects'

::lling and pushing, stretching and .o-p."rrlrrg, physical workouts' pulling your luggage' washing

-.:thes, etc. are ail examples of activiti., ihut involve muscular forces' Not just humans but animals also

.e their muscular force such as horses, donkeys and camels apply their muscular force to pull the carts'
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As we can see that muscular force can be applied only when there is an actual physicai contact betwee-
the two objects, therefore muscurar force is a contact force.

Friction is an opposing force that comes into play when one object is
moved on the surface of another object. For example, a ball roliing on
the ground stops after some time as the force of friction between the
ball and the ground opposes its motion thereby stopping the ball.
The force of friction always comes into action when physical contact is
developed between the two surfaces. Thus, friction is also an example
of a contact force.

IXsm*&&rltmat fwruem
The forces that come into play without the actual physical contact between two objects are known
as non-contact forces. It means that non-contact forces between two objects act from a distance
without touching each other. Electrostatic, magnetic and gravitational forces are the main examples
ofnon-contact forces.

li[eflgrGs&&tfls fr$re*

Jvhen 
two charged bodies interact with each other, they experience a

force called electrostatic force. Try rubbing a comb o. u ..ui. on you
hair and then attracting a few small bits oi paper with that comb or
scale. Do you know how is it possible for a comb to attract those bits
of paper without touching them?

Ithappensbecausethecomborascalewhenrubbedondryhair,
becomes electrically charged. charged objects can attract other

charged and neutral bodies when kept near them. Another example here is that of a balloon. when
an inflated balloon is rubbed against our synthetic clothes or oily hair it becomes charged and stickto the wall.

Similarly, if two similarly charged
bodies are just brought near each
other, they repel each other. Thus,
electrostatic force between two
obrjects does not need an actual
physical contact between two
objects. It can act from a distance.
Hence electrostatic force is a
non-contact force, i.e., two charged

Paint spray guns use erectrostatic force as the principre of their
working. The spray gun is given a positive charge, *i",i.f", causes
every paint particre to become positivery charged. since Iike
charges repel so all the paint particres reper each other and
spread out. The object to be painted is negatively charged and
so attracts the paint particies.

objects can attract or repel each other from a distance.

Force acting between two magnets or a magnet and a magnetic s4tstance is
known as magnetic force.

when a magnet is brought near paper clips or iron nails, they get attracted
to the magnet and stick to it. This happens because paper clipslnd nails are
made from iron which is a magnetic substance. on trr. ott .i hand, if you
bring a magnet near a wooden stick or a plastic tumbler or a woolen piece
of cloth, there will not be any interaction between the two.
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-.ls, magnetic force acts only between magnets and mag-netic substances' Also the magnetic force

...s from a distance without the actual co.tlct between ih" t*o objects' Thus' magnetic force is a

- -t-contact force. Similarly, lvhen two magnets with the same poles are brought near each other'

:r repel. Hence attraction or repulsion between two magnetic substances and magnets is a non-

-rlact force.

;:sffiIffii #
Aim: To show that magnetic force of attraction and repulsion is a non-contact force'

Materials required: Two bar magnets and a thread' l-;;;, 
" "-^**;;;; - 

,--l
procedure: Hold botlr the bar magnets with the North poles 

, . "t[: 
*T 

,1,,,i^]
,acing each other. what did you observe? Repeat the same this ,)i,.*ra. otru#-i*,

:meholdingthebarmagnetSwiththeSouthpolesfacingeachE=ft#F'{rl

$i5;,:!,i#lifi:kiil#nlx;H::;:;:: i ;"t. +u 
1

;;;;,*o.r.,",theyrepeiandwhenthemagnetsareheldwith
:he opposite poles they attract each other'

Conclusion: lt shows that magnets attract and repel without coming in contact with each other'

-lence, magnetic force is a non-contact force'

f

-- Iorce of attraction exerted by the Earth on all objects due to

rich everlthing thrown up falls back to the Earth is known as the

-:avitational force or gravitY'

-,r object thrown up falls down though there is no actual physical

" ,ntact between the object and the Earth^

- ius, we can say that gravitational force or gravity is also a non-

- - ntact force as it doei not require any physical contact between two

riectstocomeintoplay'Failingofleaves'downwardflowofrivers'
,-- are possible because of this non-contact force of attraction' that

, gravity between the objects and the Earth'

Fill in the blanks.

1. Push or Pull is known as

2. The S.l. unit of force is

3. Lifting a heavy load requires force' '
4. Friction is a force'

5'forcebetweentwochargedbodiesisanon-contactforce'
6. For the force to act between two bodies is essential'

7. Force has and

8. An apple falling from a tree falls down because of
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The opposing force that acts when one body moves on the surface of another is called force of frictionor simply friction' Friction always opposes the relative motion between two surfaces; therefore frictionis a kind of resistance to motion' when we rub our hands against each other, the force of friction
;:In:T:daY 

and opposes the relative motion of the hands. This produces'heat and our hands

[*T:J]1lf:lxll'[ili*:*rping of vehicles etc. are possible only because of friction. Now, let

$Jura"es* a+fl $r:f+^-t fc.psr

Friction occurs because, no surface is perfectly smooth. surfaces thatmight look smooth to the unaided eye *il look rough;[.r, viewedunder a microscope. Thus, all solid surfaces u.. ,orgi-r;:;-. extent.
When one surface is brought in contact with the other surface, thesegrooves get interlocked. Therefore, when one surface will move over theother these interrocking between the irregularities of the surfaces opposethe rnotion. In simpre words, triction between two surfaces is due to theroughness of the surfaces in contact. Thus, friction is higher for roughsurfaces and less for smooth surfaces.

:jtnt ': 
dernonstrate that frictfon depends on the nature of surfaces in contact.

iyrffT::"quired: 
A wooden brock, a spring barance, a tabre top, a piece of rough board and a

Procedure: Attach one side of the wooden block to the hook of the spring balance and place onthe wooden table top' Now putl the spring brl;;; toirro, right. Apply the force just enoughthat block begins to slide' observe the re;in; 
"iin" ,pring blrance.'ir..,,, gives the magnitudeof the force of friction between the block andlhe tabre topl ruo*, ,..p*.,in" ,rr. steps on therough wooden board and then 

"r 
,ir"irri;;';,;ffi1, oo ro, observe?

observatron: You will find that the force of friction ;ril;;;;;;;", tire whire force offriction was rnore on the rough wooden board.

:ff::::::;Hr;".,"rT*TTffnrhe nature of two surfaces in contact. rt is more for rough

Depending on the state of motion of an object, friction can be categorized into three types:(i) Static friction
(ii) Sliding Iriction
(iii) Rolling fricrion

we can see that it is more difficult to move an object from rest than to move it when it is already inmotion' It is due to the fact that when the object i, ut ,".t utl the irregularities between the surfaces
1f a
i -)Lt

M
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:ontactareinterlockedandhenceagreatetforceis
,*Jr" overcome friction at the instant an object

.. "*,",t. 
friction. Static friction is generaily very

. iriction that acts between two surfaces when one is sliding on the

,:ce of another is called sliding friction or kinetic friction'

-.n an object has started moving or sliding on a surfacg then there is

:nough time for the interlocking between the twq surfaces in contact'

. to lesser interlocking for an object in motion' the resistance offered

.. motion is less urd f;"rr." the sliding or kinetic friction is less than

: ::atic friction.

rlli*g frs"*flEnsrn

e force of friction that comes into play when an object rolls over {

: surface of another object is called rolling friction' 
i

l vou ever wonder why most forms of transportation use wheels I

;h as bicycles, cars, four-wheel"t'' "oott" ""a 
even bullock carts? I

i

s because of the simple fact that rolling friction is much less as 
i

r.rpared to static "r;'.lti;g 
friction- tlis fact is used as the basis I

-tr'ansporting heavy objects on wheels'

required to break this interlocking' The force

o or-, th. verge of moving from rest is cal1ed the

high.

;t".;;,
forward

Push on

:@

aatiswhytheinventionofwheelwasarevolutionaryoneasitchanged
5eforetheinventio.,.of*r,..l,animalswereusedasameansoftransport
;a.land is based on wheels or on rolling friction. ,

.TDYANTACDS AND DISADVANTAGNS OF FruCTION

Friction resists sliding

than sliding friction'

the historY of transPort'

but todaY the entire transPort

#'

Aim:Toshowthatrollingfrictionislessthanslidingfriction.

ilHffi;;"l: 
^ 

suitcase without rolters, a suitcase with rollers and some 2-3 heavv books'
--"':-_.""'

procedure: Place 2-3 heavy books in the suitcase without

-illers. Now slide the suitcase from one room to another

-lom.

',ow keep the same books in the other suitcase with rollers'

:oll it from one room to another room'

Observations: What did you observe in both the cases?

,,,,e could clearly see that it is difficult to slide the suitcase

,,.,thout rollers' The suitcase with rollers rnoved quite easily'

Conclusion:Thusweconcludethatrollingfrictionismuchless

ictionissaidtobeanecessaryevil.Itmeansthatithasagreatimportance
efirlness but at the same time it has some harmful effects too'

rst,letusdiscusssomeoftheadvantagesoffriction.

in our lives due to its
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H?flctimm mmak*s xnmEkimg pcsmfrbF*

It is because of friction between our feet and the ground that we are able to walk without slipping.
When we walk we push the ground backwards with one foot and the opposing force from the grl.rnd
pushes the other foot forward. In case there was no friction, instead of getting a push forward we
would slip.

However, when water falls on a marble floor, the layer of water comes between our feet and the floor
which prevents the interlocking of the foot and the floor. Thus, the friction reduces to a great extent.
Therefore, when we accidentally step on the wet floor, we slip and fall down.

flr"Ee&issl &rek€s &he weEa{cHes seamwe

It is the friction between the wheels of a vehicle and the road that makes the movement of vehicles
possible. In the absence of friction, the wheels of a vehicle would just spin without any forward
movement. Therefore, the friction makes all the vehicles on the road to move without skidding. The
reduced friction on wet roads causes the vehicies to skid sometimes. That is why it is said thaiduring
rains one should drive the vehicles slowiy.

ffirmk*s epplied een s*ffip m E/**€a*Hffi *vely due &m flrE*ff{*p.a

All the brakes in the vehicles work due to friction. When we press the brake pedal, the brake pads
press against the rotating wheel. This causes friction between the brake pads and the rotating tir., o,
the wheels. Therefore, the vehicle slows down and stops. Had there been no friction any vehicle which
once started moving would never stop.

H.g€e,&f; ors xmmk€s wrfi ftieeg pess;hl€

Pencil has lead made of carbon. When
we write, carbon particles rub from
the lead and stick to the paper due to
friction. Since on an oily paper friction is

less, it is difficult to write on it. Similarly
while writing with a chalk on the
blackboard, the friction offered by the
rough surface ofthe black board causes

particles of the chalk to stick to the
board and makes the writing possible.

Ilisadnantases tlf frlctiCIn

The disadvantages offriction are:

1. Friction causes loss of energ-y in the form of heat. whenever any
machine works, it leads to a loss of energy in the form of heat. It
is because of friction that we cannot have a 100 percent efficient
machine.

2. Friction causes wear and tear. The soles of our shoes, the parts of a
machinery and the tyres of vehicles get worn out after some time. It
happens because the rubbing of our shoes and the wheers with the
ground leads to the loss of tiny particles due to friction. Therefore,
the shoes or Tres wear out with time due to friction. For the same reasons, the machine parts get
damaged as they rub against each other and produce heat due to friction.
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Friction between the wheels and the road leads to wastage of fuel. As an engine not only works to

move the vehicle but also applies constant effort in overcoming friction the speed of a vehicle varies

:rom a smooth clear road tl a rough cror,tded road. This causes the vehicle to not attain a constant

speed and thereby leads to fuel wastage'

'\etfulr,&w ** h a*w*es&&Yh{& *a'Et:&,k't;*Yu

.;e friction is necessary for performing various activities, therefore it has to be increased sometimes

_.:d on the requirements. Following are a few methods to increase friction:

\thletes wear shoes with spikes which get embedded in the ground giving more friction between

,he shoes and the ground. This enables the athletes to run faster without slipping'

- -reads or grooves on tyres offer more friction between the tyre and the road which provides a

better griP.

i. Kabaddi players rub some dry soil on their hands to

Similarly javelin throwers also rub coarse powder on

iavelin tightly.

tlethods of decreasing friction
::e friction causes a lot of wear and tear and also ieads to loss of energy, therefore we need some

.:hods of reducing friction.

polishing the surfaces: As we know that friction is higher for a rough surface than a smooth

.urface, therefore polishing the surfaces can reduce friction largely'

- Lubrication: Lubricants form a layer between the surfaces in contact thereby reducing the interlocking

.nd hence the friction between the surfaces'

Spraying some powder: Talcum powder reduces friction. Therefore, before

:iaying Iu.rom Loard we sprinkle some talcum to make the surface of the

:oard a smooth one by reducing the friction'

Using ball bearings: we know that rolling friciion is less than the sliding

.:iction, therefore providing bail bearings in the wheeis help the wheel to

:ol1 smoothly over the ax1e. Hence most of the machines use ball bearings to

lecrease friction.

FLUID TRICTIOT{

,,: like solids, fluids also offer resistance to motion. This resistance

notion offered by fluids is known as fluid friction'

..i1e swimming, the sl,r,immer has to exert a lot of force to swim

. 
- ough the pool. It is because rvhen we push the water to swim

-,-rugh it, the water pushes us back thereby resisting our motion'

, :,-, if you just push your hand through water, you can feel the

j friction. In fact all objects floating in water such as fish, boats, ,

'.:s and submarines, experience the fluid friction'

:.rlarly objects flying in the air like aeroplanes, birds' parachutes

, erperience the air resistance. Even the cars, buses and cyclists erperience the air resistance or

_ I friction. Since the fluid friction opposes the motion objects through water and air, therefore they

'',- down.

- : magnitude of the fluid friction exerted try a fluid depends on the following four factors'

increase friction and hence make a better grip'

their hands to enable themselves to hold the

I

I
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2.

1.

Methods of reducing fluid friction
As we just discussed the shape of an object can play a vital

role in reducing fluid friction. We can find evidence to

support this in nature. The streamlined shape of birds makes

it easier for them to fly in the air. All types of fish, dolphins

and whales have streamlined bodies to reduce the fluid
friction they face in water.

The speed of the moving object. Higher the speed of the object

is the fluid friction or drag.

Shape of the object. The fluid friction is decreased by making

the objects of streamline shape.

That is why aeroplanes, boats and ships are made streamlined so

as to experience lesser friction.

Size of the object. Fluid friction is more for larger objects as

compared to smaller ones.

Thickness of the fluid. Fluid friction is more for a thicker fluid

than a thin one. Out of water and air, water is thicker than air

and hence the friction offered by water is more than air.

moving through the fluid greater

Aim: To show that friction depends on the nature (viscosity) of the fluid.

Material required: Three ceramic plates, some water, honey and vegetable oil and 3 cups.

Procedure: Place the three ceramic plates in a row. Now pour water in the first plate, oil in the

second plate and honey in the third plate from three different cups. What do you observe?

Observations: Water spreads fastest along the diameter of the plate. The oil spreads slowly and

the honey spreads still slowly along the diameter of the plate.

Conclusion: The fluid friction depends on the viscosity (thickness) of the fluid. Water is least

viscous so suffers less resistance while honey is most viscous and suffers maximum resistance

when poured on the plate.

J.

4.

$}er pes*x &*r*mxa,?

When a skydiver dives, his speed is

slowed down by opening a parachute.

Resistance offered by the air against

the parachute reduces the speed of
the diver.

State true and false:

1. Force of friction always supports the motion.

2. Friction prevents us from slipping.

3. Fine powder on the carom board is sprinkled to increase friction

4. Speedboats are streamlined to reduce the air drag.

5. Rolling friction is highest among the three types of friction.

6. Static friction is more than kinetic friction but less than rolling friction.

7. Lubrication with oil increases the friction among the parts of machinery.

B. Friction produces heat"

16?
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Force: lt iS a pull or a push which changes the state of motion' direction of motion and shape

of an object.

Contactforce:Theforcethatcomesintoplayonlyoncontactbetweentwoobjects.

Non-contact force: The Force that comes into play even from a distance, that is without

physical contact.

Magnetic force: The force between two magnets or metals and a magnet'

Electrostaticforce:Theforcebetweentwochargedbodiesorachargedbodyandan
uncharged bodY.

Gravity: The force of attraction exerted by the earth on objects present on the earth towards

Its centre'

Muscularforce:Theforceappliedbythemuscles.

Friction: The opposing forces that act when one object moves on the surface of another'

static friction: The force of friction to overcome a stationary object into motion'

Sliding friction: Friction that acts when an object slides on a surface'

Rolling friction: Friction that acts when an object rolls on a surface'

Fluid friction: The force of friction due to air or water'

,,., . - ,,

J3s;rjj

Force is an external agent in the form of a push or a pull' The direction of application of force

is determined by the direction of push and pull'

Forces can always act and bring an effect only if the two objects interact with each other'

Strength of a force determines if the force applied is small or large and the strength of the

applied force is known as its magnitude'

when two forces act on an object along the same direction' the total magnitude and the net

effect of the force increases' 
rposite directions, the total magnitude

When two different forces act on an object along the op

and the net effect of the force decreases'

when two equal forces act on an object along the opposite directions, the total magnitude

and the net effect of the force becomes zero'

Muscular force and friction are contact forces while electrostatic force' magnetic and

gravitational force are non-contact forces'

Force can (i) move a stationary body' (ii) stop a moving body' (iii) speed up or slow down a

moving body, (iv) change the directiin of motion and (v) chf nge the shape and size of a body'

Friction depends on the weight of the moving object and the nature of two surfaces in

contact.

Theresistancetomotionofferedbyairorwaterisknownasfluidfriction.

Fluid friction can be reduced by streamlining the objects'

J
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b. direction

a. bature of surfaces in contact

c. both a and b

a. weight of an object

c. volume of an object

a. nature of the fluid
c. shape of the object

B. Fill in the blanks.

L. Muscular force is a .-,,.______*,-._ _..

2. Newton is the S.l. unit of

b. weight of the object

d. none of these

b. mass of an object

d. density of an object

b. speed of the object

d. all of these

A. Tick tf) the correct answer"

1' which of the following is the force applied in drawing water from a well using a rope and
pulley?

a. gravitational b. friction c. muscular d. magnetic

d. none of these

2. which of the following are the characteristics of a force?
a. magnitude c. both a and b

3. which of the folrowing are the effects of apprying force on a body?
a. change of state of motion b. change of direction
c. change of dimensions d. all of these

4. Which of the following is a non-contact force?
a. electrostatic force b, lifting c. friction

5' The force of friction depends on which of the following factors?

6' which of the following forces of friction is maximum in terms of magnitude?
a. sliding friction b. static friction
c. rolling friction

7. Friction produces which of the following?

d. all have same magnitude

a. heat b. light c. charge

d. tension

d. all of these
8. which of the following quantities can be measured using a spring balance?

9. which of the following reduces the fluid resistance acting on an object?
a, broadening from the front b. broadening from the back
c. streamlining d. none of these

10. Fluid friction depends on which of the foilowing factors?

force.

3. Every object in this universe attracts every other object with a force of

5. Aeroplanes and speed boats are streamlined to friction.

,l

l
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state whether the following statements are true or false.

1. Soles of shoes are grooved to increase friction'

2. Friction is an evil as it has all disadvantages with no advantage at all'

3. Gravitational force and magnetic forces are attractive as well as repulsive in nature'

4. A force acting on an object can change its direction but cannot chahge its dimensions'

5. Gravitational force holds the planets around the sun in their orbits'

Match the following.

L. Moving a wheel barrow

2. Mango falling down

3. Balloon sticking to a wall

4. Bottle opener stuck to a fridge door

5. Bird flYing in the skY

Glve reasons fior the followlng.

1. Shape of a balloon changes when you blow air in it'

Z. Friction is a contact force and gravitation is a non-contact force'

3. Tyres of a car are treaded.

4. lt is easier to roll a luggage bag than to slide it'

5. Sportsmen wear shoes with spikes'

Answer the followlng questlons ln one word ot a slngle sentence'

1.. Define force. State its S.l. unit.

2. Define gravitY'

3. Give two examples where you push an object. Name the force used'

4. Name the force responsible for walking and writing on a paper.

5. Give two examples of contact forces and two of non-contact forces'

6. Define static friction. Name the friction that acts between the wheels of a car and the road'

7. Why are aeroplanes and ships streamlined?

S.Whythetyresofavehiclegetwornoutaftersometime?

Answer the followlng questlons ln brlef.

t. All the pins stick to the top in a pin holder or a magnet' Name the force responsible and the

type of force.

2. Justify the statement 'force is always due to an interaction."

3. with the help of an example state the various effects that can be made with the application

of force.

4. Differentiate between sliding and rolling friction'

5. State two methods of reducing friction'

6. Explain the lighting of a matchstick. what makes it possible?

7. State two factors affecting the fluid friction. Give an example for each'

a. Drag

b. Magnetic force

c. Muscular force

d. GravitY

e. Electrostatic force
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$-8. &nswer tf"re fm$!*wing questi*ns in detail"

1,. Justify the statement "friction is a necessary evil" with the help of essential examples.

2. Define electrostatic force. How is it a non-contact force? Give two examples where
electrostatic forces act.

3. What are the disadvantages of fluid friction? How can we reduce fluid friction?

4. Explain all the factors affecting friction between two surfaces.

5. How can we increase friction and why do we need to increase friction, explain with the help
of a diagram.

Out of Ttr"re ffi*x

When we accidentally step on a wet floor, we slip. Explain why.

When a golfer hits the ball with the club, why does it start moving? Why when no one
touches the ball it still stops on its own after a while?

ln an electric bell, we hear the sound when the hammer strikes the gong. What force acts
between the hammer and the gong?

t.

2.

3.

[n Reel L$ss

Friction causes a lot of wastage of energy and hence the fuel. How can we make our machines
more efficient and minimize loss of energy to conserve fuel?

$u fuj**e ffi * r$cfu rx"uerrt

Aefivifg Z*rr#Fge$d Y n6p

Compare the strengths of two different magnets and find out which of the two magnets is
stronger. Does keeping space between the magnets affect the pull between the two?

Or
Take the students to a car garage and show them how they increase the friction in some parts
like wheels of the car and how they decrease friction in other parts.

Profecf T.urt*

Using green and white balloons, plastic straws and string, r,nake balloon rockets. Release
them and investigate which balloon rocket goes higher depending on the colour and shape
of balloon and amount of air filled. ldentify the different forces involved in the upward
movement of balloon rockets such as; air drag, friction, gravity etc. Classify them as contact
and non- contact forces.

* Forces: https://www.youtube.com/watch?v=GGlNhBT4iik

n Friction : https://www.youtube.com/watch?v=VUfqjSeeZng
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Crosslinks

- How does the gravity of moon affect the environmental conditions on the earth?

2. Write two applications of friction in sports

-Teacher's Note
Teacher can demonstrate the effect of increasing weight on static friction' Also show to

students how lubricating helps reduce friction'
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Pressure

Pressure Exerted by

Fluids

Pressure Exerted by

Gases

Atmospheric Pressure

Measuring

Atmospheric Pressure

Large area

Low pressure
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Kr*k-*f$ Anf$vftg

Does air take up space?

Make a crushed ball of a small paper towel
and stuff it into an empty glass in a way that
the paper towel does not fall out when you
invert the glass. Now-, fiIl a broad container
with water. The depth of the water should
be equal to or greater than the height of the
glass. Place the glass upside down into the
water carefully without tilting it to the side.

When you lift the glass from the water and
remove the paper towel you will observe that
the paper towel is still dry.

Find out the reason for your observation.

PKASSUKE

You might have noticed that we always hammer on the head of a nail
and the pointed side embeds inside the wall. But what will happen if
we do the reverse? The nail will never go inside the wall. Why does
this happen?

'fhe pointed side of the nail embeds easily into the wall due to
the physical quantity called pressure. Pressure is not simply force
rather pressure can be defined as the force spread out over an area.

Mathematically, pressure is expressed as

Force F
Pressure=-l P:-

Area ' A

Small area

High pressure

'li'.,r.# 
''

.,tl

s

ff'{
P#; 

!r:i:'i
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:reans a small force exerted on a very small area can create a very

-:Ee pressure while even a large force when acts on a large area exerts

-ass pressure.

. : rs explains why when we apply a small force on the pointed side

- :he nail it comes out as a large pressure on the nail and it gets

, :bedded into the wall. Hence, the pressure depends on:

the [orce aPPlied

the area over which force is spread out

-re S.I. unit of pressure is Pascal (Pa)' It is defined as

rpa=f+
1m'

,,hen a force of lN acts on an area of 1 m2, the pressure exerted is 1 Pascal. For larger pressures

,-opascal is used.

1 kPa = 1000 Pa

-:: Lrs solve a problem based on pressure and area'

lrample: Find the pressure exerted by a can of an aerated drink exerting a force of 3'5 N with area of

-:e base as 5 x 10-3m2'

iolution: Force = 3.5 N

Area = 5 x 10-3m2

Therefore, using the formula

pressure = 141, we get
Area 

-

3.5
D-_-T_- 

5 x 10-3

= 700 Pa

f,ppltcatlons of prcssurc ln datty ltfe

we know that the tip of a sewing needle is sharp. since pressure is

inversely proportional to the area of contact, so a sharp needle puts

large pressure on a very smal1 area of cloth and makes the stitching easy

and fast.

The tyres of bigger vehicles such as buses and trucks have broad and

doubie wheels. This reduces the pressure on the tyres and they do not

burst. we know that, the wider the area of contact, the less is the pressure

and so they can transport greater weight'

!<

ihe straps of school bags are made thick and wide so as to distribute the

reavy *"igt , of large n"umber of books. More the width the lesser the

:mount oiweight you will feel. For the same reason the workers carrying

i.rearry ioads keep a round cloth on their head as it spreads the load over a

,videi area. This reduces the pressure on the head'

'I
..d' ,:

ffi.,
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Theroundations of high rise buirdings are made wider, so that the weightof the-buildfu€s produce less pressui on the ground and the buildings
should not sink into the groord.

Camel is known as the ship of the desert. It iS difHcult for
us to walk on sand, but a camel though rnuch heavier can
easily run on sand. This is because a imel has broad feet
so the weight of the camel spreads over a larger area.
Thus, the pressure exerted by its body on the sand is much
Iess as compared to the pressure 

"*".t"d 
by us.

PRESSURE EXEKTDD BY LIQUIDS
If you fill a bottle with water and make holes at the same height from the base ofthe b-ottie' then you will observe that water starts leaking out from all the holes inequal amounts. This happens because the water ."";;;;..sure on the wals of thecontainer.

Fill in the blanks.

1. Pressure is the force acting on a

2. The S.l. unit of pressure is
3' A pointed heer exerts pressure on the ground than the frat shoes.4. A camel can run in sand due to its feet.
5. The foundations of high_rise buildings are made to producepressure due to the weight of the ouitaings.
6. The pressure is proportional to the area of the base.

:: i.j:i,i"r:lil:::::tii\: 11: 
,hi,p" of the container but arso exert pressure

f :5f if ;:j::, :"'#i'::: ::llx ri:t rr, 
"1 

J *r,rir,. *.",";, ;" 

"fi 

;;"
:l^::5,,,j 

r::::. itsetf out due to tf,e pressur" i ;"";;', ;;,h";;.ffi}ffi:;
with equal pressure from all the ho]es resembling a water fountain.

;ffiJliJiliffiH:;,":,T'::T:,#T_"* 
rrom ail the hores, it means that water exerts equarpressure in all directions at the same height.

The liquid contained in a vessel has some. weight. This weight exerts a force on the base of the vesserand hence gives rise to pressure. The liquid p..rr.r.. is determined using the same formula;

pressure - 
Force

Area
Here' force is equal to the weight of the liquid and the area is equal to the base area of the vessel.
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bw 1et us check if the water comes out with equal pressure when the holes are made at different

eights. Let us do an activity to find out'

Aim: To demonstrate that the pressure exerted by a liquid at a point depends on the depth

below the liquid. 
:

Materials required: A bottle and some water

Procedure: Poke three holes in a long bottle at different levels from the^ 
i

base of the bottte, Now, fill the bottle with water. what do you observe? 
:

Observations: Water rushes out from all the holes but water falls farthest

fromthelowestholewhilewaterfa|lsnearesttothebottlefromthe
l

top hole. l

Conclusion:Thepressureexertedbywaterishighestatthebottomand:
;owest at the toP in the bottle.

1us, from the above activity we observe that as we go lower in a container, the pressure exerted by

e liquid increases. Hence, we conclude that pressure exerted by a liquid increases with depth the

. ,ntainer. That is, the pressure exerted at the base willbe the highest and the pressure exerted at the

,-rface of a container will be the least'

loreover, a liquid would exert pressure ever)-where on the container, on the walls of the container' the

.se of the container an6 ,p*uidr. Thus, we conclude that a liquid exerts pressure in all directions'

.: brief the two important characteristics of liquid pressure are:

Liquidsexertpressureequallyinalldirectionsatagivenheight

The liquid pressure increases with depth

PKESSTJRA EXAKTDD BY GASDS

,,-hy does a balloon inflate on filling air into it? Let us find out the answer'

-he molecules of a gas continuously collide with each other and with

re walls of the container. when a molecule collides with the wall of the

::ntainer it exerts force on the wal1. Thus, allthe molecules colliding

ith the walls sum up to produce a large force which in turn exerts a

:rge pressure on the walls of the container'

)n heating a gas, its particles move even more rapidly and create a greater

:ressure. Thi, p...rrri" .u, become so big that the container rnight even

: urst.

\\,e know that air is a mixture of gases. Therefore, when the air is filled in a stretchable container like a

balloon, the air molecules make a number of collisions with the walls of the balloon. These collisions

create too much air pressure in the walls of the balloon from inside that the balloon expands and

hence inflates.

-{nother observation from our daily life is that the air pressure in the tyres of a vehicle has to be

accurately maintained. If the pressure is less, then the friction between the tyres and road increases

nhile if tire pressure is more than required, then the tyre can burst.

Thus we conclude that gases exert pressure which is due to the collisions of the molecules amongst

themselves and with the walls of the container' 
fiL
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ATMOSPHDRIC PRDSSUKE
The layer of air that envelopes the surface of the Earth is
c-alled the atmosphere which extends up to 300 km above
the surface of the Earth. This atmosphere has a weight due
to which it exerts pressure on us, known as the atm"ospheric
pressure. In fact, the air in our atmosphere is constantiy
pushing on us and everlthing else.

of atmospheric pressure

some watel and a square cardboard

Scx 3r"wra ksxmwP

Why there is a warning sign on a

deccJorant spray to tell you not to
leave them in the sunshine] It is
because if they get too hot due to the
heat of the sun, they might explode.

"-'J,'

i ttttt
{ Atmospheric

L*J_.:T*_
The atmospheric pressure allows us to do many things from breathing to sipping through a straw.

Magnltude of Atmospherlc hessure
By now we know that pressure is force per unit
area. Thus, the atmospheric pressure can be
expressed as force per unit area exerted against
a surface by the weight of the atmosphere above
that surface.

As we go higher up the height of the air column
at the mountains becomes lesser. That is, the
atmospheric pressure at the mountains is lower
than at the sea level. Hence, we can say that the
atmospheric pressure decreases as we go up at
higher altitudes.

Have you ever wondered why our nose starts
bleeding as we go higher up in the mountains?

Aim: To demonstrate the existence

Material required: A glass tunnbler,
piece

Procedure: Fill up the glass tumbler with water up to the brim and then
place a square piece of cardboard on top of it. Now, turn the glass along
with the cardboard piece upside down and slowly remove yaun hand.
What do you observe?

observation: The piece of cardboard does not fall and water stays inside
the glass.

conclusion: The cardboard does not fall due to the atmospheric
pressure acting on it in the upward direction.

Look at horv fer.v

atoms are pressing

dowrr the guy at the
top of the mountair-r

Look at a1l ti-re -
atonrs presslng,ii:ir

dol.n on the $iiy,
at the bottcrrilirrf ti

the ln ountair+r:,,r,:'lr

Lower

pressure

igher

pressure

we know that blood flows through our blood vessels throughout otrr body. Like other liquids, blood
also exerts pressure inside our body knorln as the blood pressure. The blood pressure is slightly higherthan the atmospheric pressure. Thus, the large atmospheric pressure is counterbalanced by our bloodpressure which saves us from getting crushed by the ut-orph..ic pressure.
However, as we go to higher altitudes, the atmospheric pressure decreases and the blood pressure
becomes much higher than the pressure outside. This higher pressure inside the body causes some
blood vessels to burst and hence nose bleeding may stariat higher altitudes.

L72
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Aim: To demonstrate the high magnitude of atmospheric pressure

Material required: A can with a tight lid, bunsen burner and a pair of tongs'

Procedure: Pour some water in the can say about one fourth the volume of the can' Then heat

:he can on the flame while holding it with the help of tongs. when the water starts boiling,

ighten the lid and allow the can to cool. what do you observe after some time?

Observation: On cooling, the can collapses'

Conclusion: On heating the water turns into steam which on cooling turns back into water'

lowever, because of the tight lid the air pressure reduces inside in the can and thus the high

atmospheric pressure outside crushes or collapses the can'

r :ssure at the surface of earth is measured with an instrument called 
i

: arometer. i

-re most commonly used barometer is the mercury barometer' A 
i

-':rcury barometer consists of a glass tube filled with liquid ttt:1Y thu' i

:losedatoneend.Thetubestandsinvertedontheopenendwhichisi

-:merged in a reservoir of mercury exposed to the air' 
l

hen the atmospheric pressure increases, it forces the liquid mercury in

: reservoir. Thereforeih" i.rel of the mercury rises in the glass tube'

-r the other hand, when the air pressure decreases' the mercury from

--: glass tube drains out. Thus, the level of mercury in the giass tube

-:rerminestheexactatmosphericpressure'Thisiswhyatmospheric
.:essure is measured in terms of the height of the mercury column as

:rillimetersofmercury"ormmHginsteadofpascals'Theaccurateair
::essure at the sea levei is 760 mmHg'

\ i: B H fr *n * E sprt s q* fl A, v,tt <ps Fs fu #fr"$'d .ff x"a;ss+as a"*

-. Working of a syringe: When the piston of a syringe is pulled outward' the air pressure inside it

reduces. Thus, the iarger air pressure outside for.", theliquid in a container to get filled inside a

syringe.

l. vacuum cleaner: The moment a vacuum cleaner is turned on the air inside the cleaner is sucked

out which reduces the pressure largely inside the vacuum cleaner' The atmospheric pressure which

rs much higher in magnitude than the inside pressure of the cleaner forces the air and dust particles

into the vacuum cleaner and thus help in cleaning'

29.9

29.9 inches

760 mmHg

14.7 psia

1.03 kglcm2

1.1 kPa
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3' Drinking from a straw: When we suck through a straw, the pressure inside the straw is reduced.
The higher pressure outside forces the liquid from the glass into the straw and hence into our
mouth.

4. Rubber suckers: When the sucker hits the wall or a glass surface, the air inside it is forced out
thereby reducing the pressure inside. The higher atmospheric pressure outside holds the sucker
firmiy in its place.

H3+.? rir,:f ,.. -' ,'. ,, .,1-,,,,,,,. .n

Barometers help us to forecast weather as they are used to predict changes in air
pressure which are the basis of changes in weather. A decrease in atmospheric
pressure indicates the arrival of stormy weather while a steady high pressure
indicates clear weather.

State whether true or false.

l-. Fluids exert equal pressure in all directions at the same level.
2. Pressure in fluids decreases with depth.

3. The atmospheric pressure is least at the sea level.

4. Camels can walk or run easily on the sand.

5. The nose of mountaineers start bleeding at high altitudes due to high
atmospheric pressure.

6. Atmospheric pressure is generally measured as mm of a mercury column.
7. An oil kept in a container will exert pressure only downwards.
8. Barometer is used to measure atmospheric pressure.

i dr"rr;t aajJ T.j Jg+jJ \?,f

Pressure: Force acting per unit area i

Atmospheric pressure: The pressure exerted by the gaseous envelope around us called
atmosphere.

Blood pressure: The pressure exerted by the blood vessels inside our body.

Pasca!: When one Newton force acts on an area of one meter square, the pressure is one pascal.
Banonreter: The instrument used to measure atmospheric pressure
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Pressure is inversely proportional to area'

Aliquidexertsequalpressureinalldirectionsatthesameheight.

The liquid pressure increases with depth below a liquid surface'

The atmospheric pressure above the sea level is maximum and it equals 101'3 kPa'

The weather forecasting is based on pressure variations'

: Tick {,n}thc csrrr**t arlsl&r*r'

1,. How much is the atmospheric pressure at the sea level?

a. 1,013 kPa b' 101'3 kPa

c. 10.13 kPa d' 1'01 kPa

2,AboyweighingT0NstandSongraSswearingshoesofarea20cm2withagirlweighing55N
and wearing heers of area 0.2cm2. who wiil exert greater pressure?

a.Thegirlwillexertmorepressureb.Theboywillexertmorepressure
c. Both will exert equal pressure d' Difficult to predict

3. What is pressure inversely proportional to?

a. Volume of the object

c. Area of the base of the object d'

4. Which of the following is not a unit of pressure?

b.

b.

d.

Weight of the object

Nature of obiect

mm of mercury column

none of these
a. Pascal

c. N/m2

6.

5. How does the pressure changes due to a liquid?

a. lncreases with depth b' Decreases with depth

c. Remains same at all levels d' First increases then decreases

7.

How does the pressure exerted by a liquid vary at a point?

a. Greater pressure sideways at all point at same level

b. Equal pressure in all directions at same level

c. Greater pressure upwards at all points at same level

d. Greater pressure downward at all points at same level

Why do mountaineers need oxygen cylinder at higher altitudes?

a. Moderate atmospheric pressure b' High atmospheric pressure

c, Low atmospheric pressure d' Zero atmospheric pressure

When is the atmospheric pressure maximum?

a. Top of mountains b' base of mountains

c. sea level d. same at all Places

8.
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9' which of the following does not exert any pressure on the container?a' Hydrogen gas b' oxygen gas c. water d. None of these10' what instrument is used to measure atmospheric pressure?
a. Thermometer b. Barometer c. Nanometer d. Spectrometer

l.,,ii tt !:i:i: i:i;l\'r,,.

1,. N/m2 is the unit of
2. Pressure exerted is more for a object than a object.3. Fluids exert in all directions equally.
4. Atmospheric pressure is due to the of the air column above us,5. Sucking through a straw is possible due to

i" !'"i"11.;: "*1"2t:l'*r.rt' rittt,: f*r$*rieiny, St*?*ffi*nr$ *r* tr**.*r f*is*,
1-' Pressure exerted by an object depends on the weight of the object alone.2' Liquids exert pressure downwards and gases exert pressure upwards,3' pressure at the bottom of a vesser is more than at the top surface.4' The atmospheric pressure on us is counterbaranced by the brood

pressure from inside us.

5' Pressure is produced when a force acts on per unit area.
*. *datefu t$te fol$owing,

1.. Syringe

2. Barometer

3. Maximum pressure

4. Oxygen cylinder

5. Crushing can

a:r ,

a. High atmospheric pressure

b. Sea level

c. Top of mountains

d. Atmospheric pressure

e. Weather forecasting
Give reasons for tfre fatlowing,
1,. A balloon inflates on filling air in it.
2' water flows out slowly from a tap at the second floor than a tap at the ground floor.3. Nose bleeding occurs at high altitudes.
4' Wa',s of a dam are made thicker near the bottom than at the top. ,.5' lt is difficult to cut a piece of cloth using a pair of scissors with blunt blades.

Answer thc fctlowEng questfcns !n one word or a single sentenee.
1,. Define pressure.

2. Relate the unit pascal to Newton 
,3 why do gases exert pressure on the wars of the container?4 what is the'inagnitude of'atmospheric pressure at the sea level?

: 
Name a few appli:.:0,:r, of atmospheric pressure in our daily life.6' How does trre preibuielexerted by a liquid vary with depth below the liquid surface?

' .t:,
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T,Giveanexampletoshowtheexistenceofatmosphericpressure.

g, Name the instrument used to measure atmospheric pressure. Give one of its apprication in

real world'

. Answer the following questions in brief"

1. Why do school bags have wide straps?

2.StatethefactorsonwhichpressUreexertedbyanobjectdepends.

3.Statetwoimportantcharacteristicsofthepressureexertedbyliquids.

4. What makes a rubber sucker stick to a wall?

5. Why is tip of a sewing needle made sharp?

6.Comparethepressuresexertedbyaforceofl50Nontheareasof5m2andl0m2.

7. calculate the pressure exerted on the piston of area !54m2 when a car weighing 2400N is

Placed on it'

t. Answer the following questions in detall'

1. Write the relation between pressure, force and area. Define pascal. Explain why the

foundations of high rise buildings are made wider'

2,Defineatmosphericpressureandstateitscause.Describeanactivitytoshowthelarge

3 ;:ilil[;::T:,':::ff:T:T;ain the dependence or pressure on depth in a riquid with

an activitY'

4. How do we measure atmospheric pressure? Explain the working of a barometer?

5. A force of 50N exerts a pressure of 500Pa at a certain area' How can you increase the

pressure to 5000Pa by applying the same force?

Out of Tha ffimx

l,,Whyarethewheelsofbusesandtrucksmadeheavierandbroaderthanthewheelsofcaror

z. ffi:?';.rd or wood weighing 50 kg 
'' l!1:"-1^"^":: ?:":,::"i.':?#JTl ,1i ;Jr^:,','"' 

ot

each nair is 2 mm2. Carcurate tnl pressure exertei [v ir..," wooden board on the bed of nairs'

3.lfrecommendedtyrepressureforyourcaris30to35Psi,whatcanhappenifthepressure
goes below 30 Psi or if it goes above 35 Psi?

ln Raql Life

Ananya was travering by an aeroprane for the first time. when she used the toilet inside the

prane and flushed it she was surprised to see no water came out rather she heard a roud sucking

sound. From where did she hear that sound and t o* oo., ap airprane toiret flush works without

orver,littlewater' 

mq
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Subject Enrichment

Aetivifg Zone

1" Hang two balloons a few inches apart and then blow between them. you will note that thetwo balloons move together. Why do you think this happened? Give reasons.
2' Plan a visit to a nearby dam and observe how the structure of a dam withstands high

pressure of falling water on it.

Proiecf Zano

Prepare a chart on different kinds of pressure gauges you can explore and study about. For
examples, the pressure gauges used to measure liquid pressure, atmospheric pressure and
blood pressure. Make your chart as colourful as possibie and display it in your classroom.

Web-lfnks

* The History of Barometer: https://www.youtube.com/watch?v=EkDhlzA_lwr
* Atmospheric pressu re : https ://www.youtu be.com/watch ?v=eeAp3CuGj kg

Crosslinks

The concept of inverse relationship of pressure with area i, urea in .r, *rrrr", for washing and
repairing. Find out the working of hydraulic lift used in car stations based on pr.rrrr".

Teacher's Note
Take the students to physics lab and demonstrate the pressure variation in
liquids with depth. Also show the students how pressure is related to area
of contact.

,
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Sound

How Sound is

Produced

How Sound Travels

Speed of Sound

The Sound We Hear

Sound Waves

Characteristics of

Sound

Musical Sound

Noise

Audible and

Inaudibie Sounds

ffimwmd

Kiek-0ff Aetivifg

Make your own rubber band guitar

Take a cardboard box or a tissue paper box, a rubber band big

enough to stretch around the box and

a pair of scissors make a hole right in

the box around with a rubber band

two pens or Pencils. Using

the middle of the box. WraP

such that it is in the middle of the

box and just above the hole. Insert

two pens or Pencils at the either

corners ofthe rubber band. The

pens should be Placed in such awaY

ihat the portion of the rubber band

just above the hole should not be

touching the cardboard box.
't'

pluck the rubber band with your fingers just like you would pluck

the strings of a guitar. Did you hear anything? Try adding one

more ,oib.. Uana. Is there a difference between the two sounds

when the other rubber band is plucked? why do think this

happened?

SOUND

We hear a variety of sounds every day from the time we get up to the

time we go back to bed. chirping of birds, rustling of leaves, rattling

ofdoors,"ringingofphones,tickingofaclock'honkingofvehicleS
and kids playing are some of the sounds we hear every day' Have you

"rr., 
*orrd"red how sound is produced? Why different objects have

different sounds?

Sound is produced by the vibration of a body' Sound is a type of

energy. Wh.n continuous vibration occurs in any medium-solid'

liquid or gas, it produces sound' Vibration is thus defined as the



continuous back and forth movement of an object which in turn produces sound that causes sensationin our ears, known as hearing.

HOW SSUF{D IS PRODUCDD
The source of sound is the vibrating object. when a body vibrates it produces sound and whenthe vibration of a body stops the so-und stops by itself. Hence, it can be concluded that sound isproduced by vibrations caused by a body or vibration, .urr"d in a body. To understand this let us firstunderstand the organ that produces sound in our bodies.

il*}ry 1.si.g kg'r*aq,?

In laboratories, to experiment on sound a special instrument
is used' This instrument is cared a tuning fork. rt is a u srrafea
single piece of metar with handre and tr,io arms. The handie is
called stem and the arms are calied a prongs. When we hit a
pron.g, the tuning fork starts vibrating that produces the sound
tn return.

ii.
i,i

.

:;;
l.

The muscles attached to the vocal cord can make the cord tight or loose. when we speak, air fromthe lungs makes its way through the opening. This passage of air creates vibration in the cords thusproducing sound' If the vocal Lords ut. tigt ity attached t"o ttr. larynx they produce high pitch soundswhereas the loosely arranged vocal cords p.oduce ,o.,rrd. that have a lower pitch. In females, vocalcords are small and are arranged tightly in the voice box. This arrangement produces shrill voice whilemales have comparativery ra.ge voJl clrds and so they hu.r" u gruffvoice.

Productlon of Sound ln lluman Bo-dy

:Trr":::::y::9.^.lorudifferentpeoplehavedifferent
:ffij:; 

or, how we are able to make a iot variety of i tr!ry bpisrottis

we produce sounds with the herp of special part in our j Y , y

body called larynx. Larynx is a sLail box-like structure i / Wt' ;
mlde.up of tissues present inside our throat. It is also called i { 

-\ 
G

voice box. The voice box has two vocal cords. Vocal cords i{_ I 
'} 

I".".r{are present inside the larynx in a very unique arrangement f l ;:.. " 
r,, f 

.o'dr^ *qf,ff*
such that there is a narrow gap between the two cords. 

il".--"f"-""- 
"^- -Jt* -- " "":"T.:'':'"1:"p"1-:::.1

Aim: To rnake a model vocal cord.

Materials required: Two rubber bands of equal length
Procedure:

" Take two rubber bands and put thern one above another.
" Stretch them with your fingens"

' Blow air between the gap produced between the stretched rubber band.n ls sound produced?

conclusion: The sound is produced by the vibrations caused by the stretched rubber bands.This arrangement is sinrirar to the vocar cords arranged in the rarynx.

1S0
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TIOTf,I SOUND TNAYELS

:{ar.e you ever wondered how the sound produced by the vibrating objects reaches our ear?

.dir is full of tiny molecules. These tiny molecules are everywhere in the open space. When an object

r:brates it causes vibration in the air molecules that are in contact with the vibrating object. The

;ibrating air molecules transfer the energy from one molecule to another. Thus, the neighbouring air

rolecules also start vibrating. This procedure continues till this creates a sensation in our ears. The

'ensation 
in our ear enable us to hear the sound'

:bu must have observed the ripple produced in the'pond when a stone is thrown in it. As the ripple

ies out after travelling a certain distance in the water similarly, the vibration in the air molecules also

jes out after traveiling some distance. This is the reason why loud music travels for a long distance

:efore it dies in the air. So, from here we can say that air is required to hear the sound produced. Can

-ne hear any sound if there is no air in the atmosphere? The answer to this question is air requires

=ed.ium 
to travel. Any substance or matter through which sound travels is called medium. Air serves

- the medium for us to hear the sounds produced. Like air, any liquid or solid are also medium for

ound to travel. Sound travels from the source of the sound producer to the listener by the help of

: medium. This make us hear sound when we are under water or while we sit in some other room'

lloser the particies in the medium, faster the sound can travel. So, speed of sound is the most in the

nlids and least in the gases.

Aim: To observe sound travels faster through solids than llquids or gases'

Materials required: ,A table, a smali tub and some water

Procedure:

place youn ear on one end of the table and ask a friend to tap on the other end of tl'le table'

Hear the sound of the taP.

Lift your head and ask you friend to tap the table with same energy.

ls the sound heard by you same in both the cases?

Take a small tub and fill it with water.

Ask you friend to gently splash the water in the tub. Before that take your ears close tc the

waten tub and heai" the sound of splash.

iilow, lift your head and ask yot-rr friend to repeat the same'

ls the sound heard by you same in both the cases?

Conclusion: The sound heard by keeping one ear on the table was the loudest than the sound of

splash heard in the water ancl the sound heard in the air was the least in volume.

Above the Earth's atmosphere there is no air or other medium' 5o, there

is no medium for sound to travel. The outer dark space is thus the rnost

silent place.

r Ftse,lIEt i-

r;*lui *{i.i-|#
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Aim: To observe that sound travels in a medium.

Materials required: A small bell, a wire, a bottle with a cork, shreds of paper and a matchstick
Procedure:

Take a wire through the cork of the bottle and attach the small belt to
the wire.

Take the bottle and put some paper shreds inside it. Light a match and
apply it to the paper shreds. Quickly cover the bottle with the cork that
has the bell attached to it. The burning paper will use up the air and
create a partial vacuum.

Let the bottle cool and shake it.
Reseal the bottle again letting some air get in the bottle this time.

observation: You will observe that after you have removed most of the ai6
you are not able to hear the bell inside the bottle. Though you can see the
bell moving. However; when you let in the air, you can hear the bell.

conclusion: lf sound is to travel from a vibrating object to your eaq there
must be some substance or medium to carry it, sound cannot travel in
vacuum. As we have seen in the previous acfivity air is normally the medium that carries the
sound however it is not the most effective medium.

State True or False.

1. Sound is a form of

2. Sound requires a . to travel.

3. The organ that produces sound in our body is called

4. Air is the effective medium of travel for sound.

S:'-*'" 6:.,.'F'63 $'I #:&e'# f, i lt E.F

From the above activity we have noticed that the speed of sound is different in different states of
matter. Closer the particles in the object, faster is the speed of sound. So, speed of sound is most in the
solid, comparatively less in the liquids and least in the gases. The speed of sound varies with materials.
Such as,

Through steel-5180 m/s

Through water-1498 m/s

Through air-340 m/s

The speed of sound also varies with temperature. The speed of
sound at room temperature is 346 m/s and atfreezingtemperature
or 0"c it is 331 m/s. That is at higher temperatures the speed of
sound is higher as the molecules have more energy and can thus
vibrate faster.
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Anything that travels faster
than the speed of sound is
called supersonic speed.
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NID SOUND IilE IIEAK

*" rve now know, we hear sound when the vibrating air particles travel from the source of sound and

mEach our ears. Human ear is divided into three main parts-outer, middle and inner ear' Each part

pi,avs a significant '"i"-'' 'f* 
hearing 

"f '"'"a' 
Let us study the each part in detail'

i outer ear: The outer ear consists * "lif}l? f .",.. J **"- ;;-@
cartilaginous structure present on.both tll" :-t i ""'i':* 

*:ttt' 
I

the eaicalled pinna, ear canal and ends at ear t ffiee\ | stuptt

drum. It is the part of the ear that receives the i iffiffi\ t"*. /

:*:n:*.lm*::1"#ll,':::J'.*;'"' i Innerear

, the rlretched m.'mt',rane of the ear' i'e'' ear 
-*---- 

l"il"'}" \
ilrum. From this position' the sound travels to the 

f !:l-;-ffi.*f I Y*- Cochlea
ilrum. From thrs posruon' Lrrs D(rurrs LrqYvrv 

I i"""f %W,${ I
middle ear. t - RffiB#-?,[ o!.

Middle ear: The middle ear has three tiny bones' i 66 O.rt'

malleus, incus and ;;tt These three bones are 
1 -, 1^ 

* * 
::','

mner ear.

lrrner ear: The inner ear has a coiled tube caned cochiea. This tube is fiIled with liquid and has

tiny hair. The fluid and the hair receivesthe vibration r.oo, it. middle ear and send a signal to the

brain througt, u .p.;i;t nerve called uoditory nerve. The message transmitted by the auditory nerves

enable us to hear sound'

placed in a way,o 
"tut" 

contact between the ear I Pit"'u Middle ear Eustachian tube

drum and the ir,,"' 
"ut' 

fft"t"' with the help

of these bones the vibration is passed on to the Internal structure of ear

Airn: To conEtruct a

Materials requined:

model ear drum and observe how it works'

A paper cup, a balloon, some rice grains and a rubber band

Procedure:

' Take an emptY Paper cLiP'

"Closeitsmouthbystretchingtheballoonovertheopenendofthecup'

' Fix the balloon on the empty paper cup using a rubber band'

- Fiac* some rice on the stretched balloon'

, $ei'rtly tap the bottsm of the cup'

' Observe the rlce grains on the stretched balloon'

conelusion: The rice grain rnove. This happened as the.sound generated at the bottom of the

cup traveried to the mouth of the cup. Here, the stretched baroon represents the ear drum and

movementofrieegrainsrepresentsthernovementofsoundinsideourears'

souNm w,qvfrs

re striking cf a borh viith some force creates vibrations. 'fhese vibrations create vibrations in the

.:.parricles,i-uu, ur*"Jt*;;',;;h; body' Ti'ris energy gets transferre<lfrom the vibrating body to the

,,-rrounding air particl*s and further' we q:annct 
'ee 

this movement with our e1'es' This tlpe of

.,tr'ement is kn',ttn as sorind waves' 
1g3



Sound travels in the form of waves. sound waves travel from one place to another to reach our ears.
The sound waves show some basic features. A11 the sound waves have frequency, amplitude and takes
some time period to travel. Each of these features determines the pitch, loudness and quality of the
sound' All these characteristics can easily understood by the motion of a simple pendulum.

*impfre Pemdellnrxm

A simple pendulum is made up of a bob, usually a smalr metar ba[; a
long thread to tie the bob and a rigid surface to swing the bob. The bob
is hung to the rigid surface in order to give it free ..r.fu.. to move back
and forth.

If you give a gentle push to the bob, it performs a slow to-and-fro
motion. one complete to-and-fro motion is called an oscillation. The
movement of a penduium from point B to A to B to c to B is consid,ered
one osciliation. Let us study in detail some other ke).words associated
with a simple pendulum.

1' Frequency: The number of oscillations a pendulum completes in one second is called frequency.
The S'I' unit of frequency is Hertz (Hz). Iia pendulum takes 10 complete oscillations in a second.
its frequency is i0 Hz. - r

2' Amplitude: In the above figure, position B is the mean position and point A and c are the extremc
positions of the pendulum. The pendulum moves from its mean position to the extreme positions.
The maximurn displacement by which the bob moves either sides of its mean position is called
arnplitude of the oscillation. In the above ligure, displacement BA and BC is its amplitude. The S.I.unit of amplitude is meter (m)"

3' Time Period: The time taken for one complete oscillation is called the time period.
and frequency are related to each other. Higher the frequency, less the time it takes
oscillation. The S.I. unit of time period is second (s).

Aim: To investigate the frequency of sound"

Materials required: A few nubber bands

Procedure:

Take a i"ubher band and wear it around two fingers as shown,
Strike it slowiy. lt wiil pr*eiuce some sound.

Observe the vibnations.

Stretch the rubber band wider across your fingers.

Strike it again. lt will again produce some sound.

Observe the vibrations.

Time period

to complete one

concluslon: ln both the cases rubber band vibrates and produces a sound. ln first case
vibration was slower as compared to the second case. The sound produced in the first
also slower than that of the second case. Here, the vibration represents the frequency.
frequency, higher the sound.

the

case was
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Aim: To investigate

Materials required:

Procedure:

wrap the rubber band across your two fingers as in the previous activity'

Stretch the rubber band softlY.

Observe the sound Produced.

Stretch the rubber band hard and wider'

Observe the sound Produced.

Conclusion: When we stretch the rubber band softly the sound produced was less" Thls is because

soft stretch has created less amplitude than that of hard stretched rubber band'

the amplitude of a sound.

A few rubber bands

CTIARACTEBISTICS OF SOUND

tr-ithout looking in the sky we can identify the sound is of a thunder,

or without looking at the dog we can identify the sound of a bark'

his is because different objects produce different kinds of sounds.

lhe three main factors that affect the sound are pitch, loudness and

quahty.

Pitch

ffi* 5rruu $qffi*w?

A Cerrnan scientists Heinrich

Hentz is also called the father

of frequency" The 5.1. unit of

frequency is named after his

name, Hertz.

..:ch is determined by the frequency of the sound waves. Pitch of the sound refers to ho$' shrili and

,ss the sound is. The fr"q.r"n.y of tfre sound waves determines the pitch of the sound' Wiren a sound

:r-e is produced, the particles in the medium vibrate. We can also say the particles in the medium

.;illate. The number of oscillations theytake in a second is called its frequenc;r If the frequency of the

.,-,ration is higher, the sound will have a higher pitch. Shrill sound is created by higher frequency' On

--: other hand, if the frequency of the vibralion is low, the sound r,vill have a low pitch' This wiil create

,:l or grave sound.

:..1 {ij,,'/,, lr" *'k !:i

-e amplitude of the sound waves decides the

und of the bod,v. The loudness of the sound

-=pends on the amplitude of the vibration that

. :oduces it. The greater the amplitude of the

:,und wave, louder the sound is. The S'I' unit

- amplitude is decibels (dB).

re roar of a lion has a lorv pitch but higher

,rplitude. This makes its voice louder and thus

T

185

High frequency

t

Quieter Loud.er



it can be heard from a good distance. However, the sound produced by a sparrow has high pitch but
low amplitude. This is why their voice cannot be heard from far awa.y.

Similarly, when we whisper we produce low amplitude sound and when we shout we produce high
amplitude sound.

The loudness of the sound is directly proportional to the square of the amplitude of the sound
produced. This means when the amplitude becomes four times, the loudness increases bv 16 times.

Qlta$$ty
The source of the sound determines the quality of the sound. Two sources of sounil that may have th.
same frequency and ampiitude may have different sounds. This characteristic of sound enables us to
differentiate between two sounds that have relatively same characteristics. The quality of sound is alsc
called its tone. some devices produce sound of the same frequency whereas some can pro<luce sounc
with multiple frequencies such as a turning fork produces a sound of a single frequenry whereas strir-.
instruments like guitar and violin produces sound with multiple frequencies.

ffiffiffiw,
Aim: To identify and classify soft and loud, Iow and high pitch sounds produced by given objects,

l_:"9-t?-:llyt:ll _ _

Y-li'_!l:_::9 *i:_
Buzz of a Bee.no norr oi; ii;;

Fill in the blanks.

1. Human ear is divided into three parts, and

nerve.2. The nerve that passes sound waves to the brain is called

3. The S.l. unit for amplitude of sound is

4. The S.l. unit for frequency of sound is

5. The depthness and shrillness of sound is determined by

Pg&]sEfr,q$_ .$ffiLjreffi

As we know the vibration of the particles creates sound. When the vibrations occur at regular time
intervals the produced sound is called musical sound. When thovibrations do not occur at regular
intervals the produced sound is called noise. Nobody likes to hear noise but everybody enjoys-music,
As we have learned in the earlier section that tuning fork produces sound with a single frequency
whereas violin produces sound with multiple frequencies. The sound produced by the tuning forl
is very flat which makes it boring. On the other hand, the sound produced by a violin is rich. It has
harmony, which makes it interesting. The harmonious sound .r"ut.d by the violin is not just due to il
strings but due to the entire instrument. We hear the sound produced by the cumulative vibrations ol
the entire instrument.
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ound, all the musical instruments are divided into the

bnowingsroups: 
u''v"Lo 

f-$ tr -E 
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I

ffi&a&ffi"wryluitar, violin, srtaL ektara, sarangi and chikara are b' 
i

brv string instruments. String instruments produce i W W W *ffi H' & ffi

.ere are various musical instruments. Some or the other part of the instrument causes vibrations that

:-\,es a unique sound to the instrument. Based on the parts that are responsible for the production of

:rvstringinstruments.Stringinstrumentsproduce i WW W W $. & ffi

rund thiough vibrating strings. These strings pass the i o*-- -6p .,,fu # &
ffiill:",:'[J'Hi'i1'#'.1flr;,'i,'J,:L*;3"i:,'1" i $%,@

a hollow box or body of the instrument the vibrations i E i I t'\qil.#
;;;;;.""gh the whole body of the instrument i I 

i 
"',Y'{

Ihis produ"ces the harmonic sound that we hear' - ? il #l ,
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. .,:i:e, Shehnai and saxophone are a few wind

rstruments. Th"y have a special tubular structure'

,-hen air is blown in the tubular structure, the body of
.:e instrument vibrates. This vibration creates sound'

' rme of the wind instruments have holes on them'

l,Lff-erent sound can be produced by covering different

:les at the same or different times. This action

- -rntrols the intake of air that subsequently changes the

, rtch of the sound.

Drum, tabla and dholak are some of the commonly used

percussion instruments. All these instruments have a

iaut membrane. The taut membrane is tightly stretched

across the mouth of the hollow body of the instrument'

When the taut membrane is stroked, it vibrates and

creates vibrations in the hollow part of the body as well'

The vibration of the entire instrument produces the

unique sound that we hear in these types of instruments'
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Aim: To make a jal tarang.

Materials required: Eight bowls of diflerent sizes ranging from smail to large, some water and a

wooden stick.

Procedure:

,. Arrange all the bowls in a semi-circle from smaller to the bigger"

(Number of bowls is not restricted)

, Fill ail the bowis with water. Fill iess water in the first bowl and

increase the arnount tili last bowl.

, Using stick, tap the mouth part of the bowls in a series to reach

the last bowi frorn the first"

' Change the sequence or change the ar-nount of water in the bowl.

Observe the change.

Conclusion: The vibration produced in the bowls by striking the stick on them produces sound.

The amount of liquid present in the bowls changes the sound produced by them,

ru{}$s}&::

Have you ever wondered why the sound of a piano makes you relax whereas the honking of vehicles

takes your peace away? Both are sources of sound than what is it in the souncl of playing a piano that

makes it soothing while excess honking makes us irritable?

Any loud sound that produces irregular vibrations produces noise. Noise is unpleasant to ears as it

produces irregular vibrations. A pieasant sound has a regular wave pattern in contrast to noise that ha,

an irregular wave pattern.

Pure sourud Noise

NA fe H0tltttlt},n r:'i,:,;i:,i-r ).)j,t: :liitri:i:ii,'{i1-il{ iitj:i",!it;its: rr;i ,',,

Noise that creates an11 sort of discoqefprt or disturbdnce to huhiaii:ior animal,.tife is'id'iled,noise

pollution. It is a recognized form of pollution which is very hard to measure. As the discomfort caused

by the noise is subjective to individuals. Some have a good tolerance against noise pollution and some

have weak tolerance. Usually sound above 90 dB causes noise pollution. Any sound above 120 dB

becomes painful for the ear and above 150 dB can cause serious stress and damage to the ears. Sound

produced by drill machines, aircrafts, rocket engines and honking 6f vehicles are some of the exampies

of noise.

Ilarmful Dffects of Nolse hllutlon
Some of the harmful effects of noise pollution are:

r It can lead to certain health issues such as severe headache, nerve

irritation, heart problems and high blood Pressure.



, Loud music during the day disturbs children in their studies and at night it disturbs sleep'

, It can also cause lack of concentration during work or studies'

. A person exposed to noise pollution for a long time may get temporary or permanent hearing

problems and can also become deaf'

Ways to Ceimtrol Nofise Fo[lution

Some of the ways to control noise pollution are:

. Never play television and other audio devices on volume that may be too loud'

Never honk unless required

Replace harsh horns with soft horns and

by them.

put silencer on the vehicles to reduce the noise produced

, Huge factories and industries should be established away

, Minimi ze the use of honks in and around silence zones' :

AUDIELE AND INAUDIBLD SOUND

from cities and other populated regions'

i.e., hospitals and schools.

:r.erlthing in our near vicinity is vibrating at a certain level. Some are vibrating with high frequency

-.rhereas some are vibrating with even higter frequency. All these vibrations cause sound' However

,.,ur human ear cannot healr ail types of ,Iorrrdr. 
-fhe sound produced by a vibrating frequency lower

.han that of 20 Hzor above than that of 20,000 Hz is inaudible to humans' However' some animals can

-rear sound from in this range. Human ears are capable of hearing any sound between 2a Hz to 20'000

:lz. This range is calied the audible range. The low frequency sound that humans are not capable of

rearing, i.e., below 20 Hzis calied infralonic. The inability to hear infrasonic sound help us avoid the

.ound created by our own body for various iife functions. Some natural events such as earthquakes'

,,-olcanoes and meteor lightning also produce infrasonic sounds' The high frequency sound that

lumans are not capable of hearing, i.e., above 20,000 Hz is called ultrasonic sound' Some animals like

.1ogs and bats can hear sound at ultrasonic range' We use the application of ultrasonic sound in various

,.rays. A medical investigation of internal body"parts or a dereloplng fetus is also done with the help of

ultrasonic sound.
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Amplitude: The maximum displacement of a vibrating object on either side of the mean
position.

Frequency: The number of vibrations made in one second.

Time period: The time taken to ecrnplete one vibration

Larynx: The voice box in human beings

Noise: The harsh and unpleasant sound pioduced by irregular vibrations

Music: The pleasant sound produced by regular vibrations

Pitch; The characteristic of sound that determines the shrillness or depthness of a sound.
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Sound is a fornr of energy that is produced by the vibration of a body or an object.

Sound requires a medium to travel. lts speed is the highest in the solids, medium in the
liquids and lowest in the gases.

Sound cannot travel through vacuurn.

The three basic elements of a sound are frequency, amplitude and time period.

The three basic characteristics of sound are pitch, loudness and quality.

Pitch depends on the frequency of vibrations.

Loudness depends on the amplitude of vibration.

Quality depends on the source of the sound.

Humans have vocal cords in their voice box to produce sound.

Human ears have three distinctive parts that travel the vibration from outside to the auditory
nerves. These nerves give message to the brain to get information.

The regular vibrations caused by the body produce music.

The irregular vibrations caused by the body produce noise.

Humans can hear sound from 20 Hz to 20,000 Hz. lt is called the audible range.

Any sound below 2o Hz is inaudible to humans and is called infrasonic.

Any sound above 20,000 Hz is also inaudible tc humans and is cailed ultrasonic.

Tick (*"1 the correct answer,

L. The speed of sound is the highest in which of the following?

a. Water b. Air c. Steel d. Vacuum

2. The hearing range of human is

a. less than 20 Hz b. more than 20,000 Hz

c. less than 20 Hz and more than 20,00AH2 d. between20Hz and 20,000 Hz
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3.

The speed of sound dePends on

a. state of the medium

c. amplitude of the sound

The sound below 20Hz is called

9. Above which value a sound become noise?

a. ultrasonic b. audible sound c. infrasonic

7. when an object vibrates with low frequency, the sound produced is

a. shrill

b. loud

c. flat

d. there is no relation between sound and frequency

The sound waves do not travel through

a. vacuum b. ice c. water

c, 50 dB
a. 60dB

10. Ultrasonic devices work on which of the following frequencY?

c. energy d. force

d. None of these

b. frequencY of the sound

d. qualitY of the sound

d. none of these

d. steam

d. 1s0 dB

b. More than 20 Hz to 20,000 Hz

d. More than 20,000 Hz

Sound is a kind of

a. power b. work

b. 90dB

Thispartoftheearpassesthevibrationstotheauditorynerves.

a. Outer ear b' lnner ear c' Middle ear

6.

8.

a. Less than 20 Hz

c. More than 20 Hz to less than 20'000 Hz

3, Fill in the blanks'

1.

2.

3.

4.

5.

6.

7.

is the unit of loudness'

Sound travels from one place to another with the help of

The unpleasant and discomfort sound is called

vibrations make the sound musical'

when we decrease the rength of the string instrument, its pitch

The speed of sound is . ' in solid medium'

. is the S'l' unit of frequencY'

C. 6ive reasons for the following'

1,. We cannot hear sound in sPace'

2. Some sounds are noise while some are music to our ears'

3. Air is not an effective medium for the sound to travel'

4.Differentkindsofinstrumentsproducedifferentsounds.

5.ourinabilitytohearinfraandultrasonicsoundsisgoodforus.
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State the difference.

L. Music and noise

2. Audible and inaudible sound

3. lnfrasonic and ultrasonic

4. Frequency and amplitude

5. Pitch and loudness

6. Stringed instrument and wind instrum6nt

Answer the following questions in one word on a single sentence

L. Name the instrument used in the laboratory to produce sound of a fixed frequency.

2. How is sound produced?

3. What is the use of a hollow box in string instrument?

4. Why sound needs a medium to travel?

5. What do you mean by noise pollution?

6. What is noise?

7. How pitch can be altered in wind instruments like flute?

B. Name the three bones present in human ear.

Answer the foliowing questions in brief"

1.. 1.How is the loudness of sound related to its amplitude?

2. How are frequency and time period related?

3. Why is the voice in females generally shriller than that of maies?

4. How is the roar of a lion audible over long distances?

5. How do vocal cords produce sound?

6. How do we hear the sound of a vibrating object that is at a distance?

7. What is the voice box?

8. List three harmful efiects of noise pollution.

9. State four ways to control noise pollution.

10. Explain string instruments.

1.L. Describe the making of a jat tarang.

G. Answer the following questions in detail.

1. Explain the structure and functioning of human ear.

2. How human produces sound?

3. What are the three characteristics of sound? Explain.

4, What are the three basic features of sound? Explain.

5. Explain how different musical instrument works?

F.
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Out of Tfie ffi*x

l-. How is shrillness affected by the frequency?

2. lf some explosion occurs in the outer space will be able to

response.

hear it on the earth? JustifY the

Subject Enrichmemt

r.ffi
Using a tape, a sheet of paper and a pair of scissors make your own megaphone' what do

you observe when you speak with the paper megaphone' What happens when you place the

paper megaphone on Your ear?

1..

2.

Students could be encouraged to produce sound by vibrating or striking different kinds

of obiects and notice the quality of sound on the basis of loudness and pitch'

The relation between thin strings of a vioiin and a guitar and the higher pitch produced

on playing them could be explained'

Proieef ZCIrne

Using different materlals make a simple and easy musical instrument. Produce a variety of

sound through it.

create a chart or a model to show the inner anatomy of the human ear. Display it in your

classroom.

ln Real Life

It has been recently studied that music affects the growth of plants. How can you nurture and

increase the plant growth for some of the plants around you?

Crosslinks

How do naval forces use sound to navigate underwater?

Web-links

u Sound travelling in different media: https://www.youtube.com/watchlv=qgezMbDplHl

"Teacher's Note

C
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W*wkstese* 4 (Unit 4 - Moving things, people and ideos)

Demonstrating Air Friction
' 

,, Let us perform a very simple activity to understand this concept.

Materials:
. :il
I j 

" Two pieces of paper

. Timer

Air friction (or air resistance or drag) is a type of fluid friction. This is a very easy

way to show friction in action. The shape of the paper will determine how much
friction is caused as it falls.

1. Crumple one of the pieces of paper into a ball. Leave the other piece of paper
as is. Ask your friend to be ready with a timer to measure the time.

2. Hold both the pieces of paper above your head.

[ 3. Drop the pieces at the same time.

I fne paper ball will fall to the ground immediately. The flat piece of paper will

I flutter down more slowly because it has more surface area to create friction or

I drag on the air as it drops. You can also try dropping the pieces of papers from a

I higher spot, like while standing on a table or over a balcony.

t,

I Ooes the time difference become more noticeabte this way?

Try other shapes of paper. What differences do those make?

How can you make them to drop faster?

How can you make them to drop slower?
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A" Tick {*.,} the correet answren

1. Which of the following is known as

a. Push b. Pull

2. Which of the following is inversely

a. Pressure b. Mass

3. Which of the following is a form

body?

a. Friction b.

4. Which of the following

a. Muscular b.

the strength of an apPlied force?

c. Magnitude d. SPeed

proportional to area?

c. Force d. Distance

of energy produced by vibrations of a

c. Sound d. Pressure

force?

Gravitational d. None of these

Force

is a non-contact

Friction c.

D"

5. The force of attraction exerted by the Earth on objects present on the earth

towards its centre is called?

a. Friction b. GravitY c. Magnet d. Pressure

emrrect the $a*se steten*emts"B. Are the follmrnrEn"ag stmtememts tnruae *r 6a$se?

1. Sound cannot travel through vacuum

2. Loudness does not depend on the amplitude of vibration.

3. Fluid friction can be reduced by streamlining an object.

4. Weather forecast depends on pressure variations'

5. On heating, gases produce lesser pressure.

ffiEwe *ste w*rd ffifl s$3# exmrmS*E* $q*r t*** $*86*u+is'tg.

1. The Force that comes into play even from a distance, that is without physical

contact

2. Friction that acts when an object slides on a surface.

3. An instrument to measure pressure

4. A voice box in humans

5. Low frequency sounds that humans are incapable of hearing without the

help of machines.

&eftsx#er *h* fmHEmwimg qu**t+*u*"

1. What are the various types of forces? Explain Wlth examples.

2. What is friction? What are the various methods applied to reduce friction?

3. Explain with the help of a diagram how gases exert pressure.

4. What are the various applications of atmospheric pressure?

5. What are the various methods to control noise pollution?
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Making your own tester

Connect a dry cell to
a flashlight bulb and

socket, leaving two bare
ends of copper wire, as

shown in the illustration.
Briefly touch these ends

that the bulb lights. You now have a tester with which you can use
to find out whether certain materials allow electricity to flow.

collect a few item in your house which are solids such as a clip,
a fork, a coin, a piece of cloth, wood, glass, rubber band, leather
heel and chalk and test them for conduction of electricity using
this tester you have just made. Then seiect a few solutions such as

salted water, lemon juice and vinegar and similarly test them for
conduction of electricity. what do you observe and conclude in eac:
case? Make a table in your notebook and note down your recording,
for each item.

we are dependent on many electrical gadgets such as refrigerators,
fans, air conditioners, electric bulbs and geysers for our daily needs
All these gadgets use electricity to run. Electricity is basically
electrical energy and is the most efficient form of energy.

In the previous classes we learnt about some solid materials througi
which electricity can pass and they are known as conductors and
some other materials through which electricity cannot pass known
as insulators. So let us learn about some more materials such as

liquids and see whether they conduct electricity or not.

ffi; g- ff fl 'X'ffi gflFBtu C#H f,}&J eyEVHXy X ro ._ $ ffi&j g gl$

As we learnt in the previous class not all solids conduct electricity,
similarly there are only a few liquids that let electric current pass
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through them. For examPle, Pure

water conduct electricity because

Let us perform a few activities to

water does not conduct eiectricity but tap water' pond water or well

of the presence of small impurities'

see what liquids conduct eiectricity andl'vhich do not'

&t

Aim: To show that distilled water does not conduct electric current'

Material required: A container, a battery, one.LED, connecting wires and

distilled water

Procedure: connect one end of the battery to the LED bulb and dip the

other end in the distilled water as shown in the image'

Observations: The bulb does not glow'

Conclusion: The disfilled water does not allow the current to pass' That is'

the circuit of the LED and the battery is incomplete and hence the LED does

not glow. since pure or distilled water does not contain any impurities the

electricity does not get any medium to pass through'

Aim: To show that lemon juice and water containing salt conduct electricity

Material required: Two beakers, a battery, some water containing common sait' lemon juice'

copper connecting wires, an LED bulb

procedure: Pour water containing salt in one beaker and lemon juice in the other beaker' Now

connect one end oiif..," nrtt"ry,l the LED and dip the.other end in the water containing salt'

connect another wire to the other end of LED and dip its free end in the remon juice. what do

you observe?

Observations: The LED glows in each case'

Conclusion: This activity shows that lemon juice and water with common salt dissolved in it are

good conductors of electricitY'

lhus, from the above activities rte fi.nd that pure water does not conduct electricitv' but water with salt

Jrssolved in it and lemon juice conduct electricity'

The liquids which conduct electricity are known as electrolytes.

:imilarly, if we perform the same test for an acid like hydrochloric acid the result will be the same' that

-s, conduction of electricity rvith the buib glowing brightl,v. In fact, ,vou will notice that the bulb glows

-rim with saline nater and lemon juice but glows bright with hydrochloric acid solution' This tells us

,hat hydrochloric acid solution is a ,.ry gold conductor of electricity while water with salts dissolved

n it and lemon juice are weak conductois of electricity. Also, we can simply say hydrochloric acid is a

:rrong electroll,te while saline water and lemon jr-rice are weak electrolltes'

,i-L order to test conduction of electricity through weak conducting liquids like saline water and lemon

..ri.ce you can use LEDs instead of normal bulbs as LEDs can glow even in weak current' LED is a light

:rnitting diode which can be used in place of a torch bulb to detect weak currents'

F#
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Let us iist down a few differences between a solid conductor and an electrolyte.

The charge carriers are free electrons

No chemical change irt.r pf r." on prrrins
current through solids

Electroplating

Extraction of metals from their ores

'198

ffi
The charge carriers are posltive and negative ions

Chemical change takes place on prrsing lrrruna
through liquids

" Electrorefrning of metals

* Decomposing chemical compounds

ffiw y*u kmmw?

Rain water is the purest form of water. However, while falling through the atmosphere
the acidic gases present in the atmosphere such as carbon clioxide, sulphur dioxide and
nitric oxide clissolve in the rain r,nrater to form carbonic acids, sulphuric acid and nitric acid,
respectively. This makes the rain rarater a good conductor of electricity.

ELmflTXISLYSXS

When electric current is passed through a conducting solution, some chemical reaction takes place.
These chemical reactions which are a result of passing electric current through an electrollte aie
known as chemical effects of current.

Let us pick the simplest example. The chemical effect of electric current on passing through water
produces hydrogen and oxygen represented by the chemical equation as:

Water Hydrogen + Oxygen

(Electric current)

As we can see in the above reaction, the original compound water
changes into elements hydrogen and oxygen which have properties
different from water. Thus, it is a chemical reaction. The above
chemical reaction is in fact a decomposition reaction due to chemical
effects, so it is chemical decomposition.

More precisely we define the process of electrolysis it as:

The chemical decomposition of a compound on passing erectric
current through an electrollte is called electrolysis. The result of
electrolysis of water is the production of hydrogen and oxygen.

If electric current is passed through a metal salt solution, then the metal gets deposited at the positive
electrode dipped in the electrolyte. For example, when electric current is passedlhrough a solution of
copper chloride then copper gets deposited on the positive electrode.

Another chemical effect of current can be a change of color. Thus, from the above discussion we
conclude that passage of current through a liquid conductor produces chemical effects. Chemical
decomposition and change of color are a few observable chemical effects brought about by passing.-
current through an electrollte.

ATPL$C,qTEOIT{S OF CffiMMTCAL ETRNCTS $F CU&KHI*{T
Electrolysis or chemical effects of electric current have a large number of applications in our real life.
Following are a few applications of electrolysis in the industry:



.&1$*cta"aap$mrflxag

E1ectrop1atingistheprocessofcoatingacheapermetaiwithamore

"*p".,,i.,"or"desiredmetalusingtheprocessofe1ectro1ysis.
During electroplating, the object to be coated is made the negatwl , i

electrode and dippeiin the electroll.te and the desired metal which has 
l

to be coated on the top of the object is made the positive electro.de or 
I

the anode. The electrotrye is a metal salt solution selected such that the 
i

salt is of the metal to be coated on the object'

For example, if a steel spoon has to be plated wilh silver metal, then 
i

the electrlllte used is that of silver nitrate. The steel spoon is made as 
I

cathode (-j and the silver metal strip is made as anode (+)'

Now, when electric current is passed through the electrollte silver 
i

nitrate, the silver from anode dissolves in the salt solution and deposits

over the cathode that is the steei spoon to be electroplated' Thus, the coating

is obtained over another metal, in this case a steel spoon.

The following activity will help you understand the process of electroplating even better'

Aim: To make a coating of copper on an iron rod through electrolysis

Material required: A battery, a beaker, a copper rod' an iron rod'

connecfingcopperwires,dilutesulphuricacidandcoppersulphate
solution.

procedure: Pour the copper sulphate solution containing a few drops of

dilute sulphuric acid. connect the iron rod to the negative terminal of

the battery so it acts as cathode. connect the copper rod to the positive

terminal of the battery so that it acts as anode. Dip both the rods in

the copper sulphate eiectrolyte. Now, let the current pass through the

electrolyte for some time.

observations: A thin layer of copper deposits on the iron rod'

conclusions: The iron rod has been electroplated with copper metal'

of the desired metal silver

The most widely used metals for coating the metal articles are gold, silver' copper' tin and nickel'

Do Yorx kYlow?

craphite can also be electroplated with copper. lf in place of iron rod, a carbon (graphite) rod

ismadecathode,thencoppermetalwilldepositoverthecarbonrod.ltisbecausecarbon
rodisagoodconductorofelectricitythoughitisanonmetal.Evensomespecia!plasticshave-
been developed which conduct eleciricity ind hence can be electroplated rn;ith metals'

ai+

>ome of the most important applications of electroplating are:

Iron and steel articles are coated with chromium metal'

Generally some machine parts, parts of a motor cycle' taps' rims of the

wheel, etc. are originally made of iton and steel but coated with chromium

:.\ '.. t
iI.:

F'U\ i

4 '*"*"-IrI -I 
i
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using electroplating. The electroplating of iron and steel objects with chromium protects them from

rusting and corrosion and also makes them look shinier and attractive.

2. The process of coating iron and steel objects with zinc, for a protective covering is cailed

galvanisation. Automobiles and water pipes are galvanised to protect them 
:

from rusting. Galvanisation is another application of electroplating.

3.Silvermeta1jewellerycanbeelectroplatedwithgoldmetalandothermeta1
jewellery can be electroplated with silver metal to make the appearance

more attractive. Thus, an attractive gold and sil.ver plated jewellery can be

obtained with less expensive metals using the process of electroplating. 
,

g-1 ;- .. n *n*-*Era a.""l., ,. s *S,,
&, {td*' 4 8. s q"F g t;: t : f ; r ; 414 d,r i i I {Lr i ; t { I*

ThemetalsobtainedfromtheiroreSaregenera11yimpure.

pro..rr., involved in refining of metals is electrolysis. i 
,.Anode

in this process of refining a metal, the impure meial is tt}:[l;

made as thick anode and a thin strip of pure metal is

made as cathode. The metal salt of the metal to be refined Anode mutl

Cathode

(Pure

meta.l)

CuSOr

solution

is taken as electrolvte.t

When current is passed through the soiution, the impure metal from the anode dissolves in the

electrolyte and the dissolved metal from the electrolyte deposits on the cathode in the pure form. Thus,

with time the thickness of anode goes on decreasing and that of cathode goes on increasing. More often

copper, aluminium and zinc are refined using the process of electrolysis.

&;"i,s---"---ct: ^ -. .. J --. ,i ,u*

Certain metals like sodium, aluminium and magnesium are extracted from their ores using the chemica-

effects of current. For example, sodium is extracted from the molten sodium chloride by the process of

electrolysis. The sodium metal ions being positively charged deposits over the negative cathode.

$^Fr e exeta pttlt$ sE+1 ci$ *:xffi $ql,#$ c-'a+rtxpa:$,{x1d%

We know rhu, o.r f,urrirrg electric current through water, water decomposes to give hydrogen

and oxygen as products. Thus, the chemical effects of electric current can be used for chemical

decomposition of various compounds.

Fill in the blanks.

1. Graphite is a non-metal but a conductor of electricity.

2. can detect even a small current.

3. Distilled water electricity.

4. are the liquids which allow the electricity to pass through them.

5. Pure copper metal can be obtained from impure copper through the process of

6. The positive terminal of the battery is called

7. is used to coat metaljewellery with silver metal.

B. The parts of machines are generally coated with
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Electrolysis: Decomposition of an electrolyte on the passage of current through it'

Anode: The positively charged electrode

Cathode: The negatively charged electrode

Electrolyte: The liquid through which electricity can pass

LED: Light emitting diode that can detect weak currents

Galvanisation: The process of coating iron with zinc to protect the rusting of iron'

, ^^^r,,^- ^,^--"'.'-, Water With Salt in it COndUCt
pure water does not conduct electricity but tap water and

electricitY.

The liquids which conduct electricity are known as electrolytes'

when electric current is passed through a conducting solution, some chemical reaction takes

place. These chemical reaction which are a result of passing electric current through an

electrolyte are known as chemical effects of current'

Electroplating is the process of coating a cheaper metal with a more expensive or a desired

metal using the process of electrolysis'

Electroplating is used for making objects attractive and anticorrosive'

Tielc i. ) the ee:rreet *rxsitrs!"'

1,. Which of the following is not an electrolyte?

a. Solution of common salt in water

c. Sugar solution

2. Electroplating is an application of

a. chemical effects of current

c. electromagnetic effects of current

3. Which of the following conducts electricity?

a. Tap water b. Sea water

4. Charged ions are the current carriers in:

a. coPPer wire

c. copPer sulPhate solution

5. During electroplating the metal which forms

a. cathode b' anode

6. Electrolysis of water produces hydrogen and

a. chemical combination

c. chemical decomPosition

b. Solution of lemon juice

d. None of these

b. heating effects of current

d. mechanical effects of current'

d. All of thesec. Rain water

b. aluminum wire

d. sugar solution

coating is made

c. electrolYte

oxygen as result of

b" neutralisation

d. redox reaction

d. cannot be Predicted
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7. Which of the following is an application of electrolysis?

b. Purification of metals

d. All of these

8. Metal used for galvanisation of iron and steel to protect from rusting of objects

a. tin b. chromium c. zinc d. titanium

9, Which of the following is a weak electrolyte?

a' Lemon juice b. Copper sulphate c. Sulphuric acid d. None of these

L0. For an iron key to be plated with copper the electrolyte used should be

a. nitric acid solution

c. iron sulphate solution

B. Fill in the blanks.

1,. Acids, bases and salts electricity.

2. When an electric current is passed through an electrolyte, it produces effects

3. Pure water or distilled water is a conductor.

4. Purification of metals can be done by

5. During electrolysis of water; the hydrogen gas collects at -_-_ -,_ _

C. State whether the following statements are true or false.

t. Sea water is a good conductor of electricity.

2. A torch bulb can glow even with a weak current.

3' lron and steel objects are coated with aluminium in various machine parts and for taps, etc.
to make them look shinier.

4. Lemon juice and vinegar cannot be used as electrolytes as they do not conduct electricity.
5. Electroplating metal objects with silver turns out to be very expensive.

D. Match the following.

1,. Anode a. To prevent rusting

2. Cathode b. Liquid through which electricity passes

3. Galvanisation c. positively charged electrode

4. LED d. Negatively charged electrode

5. Electrolyte e. Light emitting diode

f," &nsvu*r tfue f*$iq:w$r"ng e4*esfi*ns In *ne urond or sentence.

I. Define electrolysis.

2. Name two weak eiectrolytes and two strong electrolytes.

3. Name the following metals:

a. Used for coating water pipes and automobiles

b. Used for coating ornaments

4. How can you convert pure water from a non-electrolyte to an electrolyte?

a. Electroplating

c. Extraction of metals

b. copper sulphate solution

d. sulphuric acid solution



5. Write the applications of chemical effects of current'

6. Define electroPlating'

7. What is the use of galvanisation?

8. Write the equation for electrolysis of water'

L ,&r'tsw*r the f*ll*wing quesfi*ns in brief'

l.stateonedifferencebetweenasolidconductorandanelectrolyte.

2. Name the device used for detecting weak currents'

3.Writedownfourobjectsaroundyouthatareelectroplatedandnamethemetalusedfor
coating in them'

4,Howischemicaleffectusedfordecompositionofcompounds?Giveanexample.

5'Writetwousesofelectroplatingandgiveexampleforeach.

6'lstheglowingofatorchbulbanexampleofthechemicaleffectofcurrent?Justifyyour
answer.

7. which effect of current is used for purification of metars? How wi, you arrange the pure and

impure metals in the set up to refine the impure metal?

-r. &r'tswcr ttr* questi*ns in detail'

L. How do you detect whether the riquids conduct erectricity or not/ how wi, you detect the

weak currents through liquids?

Explain the process of electroplating with the help of an example'

Howcanyoupurifyanimpurepieceofcopper?Explainindetailwithadiagram'

What are the various uses of electroplating?

can carbon rod be used as a cathode in place of copper rod? Give an explanation for your

answer.

li. Siwe r*ascn fsr ti:e f*licrirling'

l,.Electricalconductivityofseawaterismorethanthedrinkingwater'

2.Bathroomfittingsandwheelrimsareusuallycoatedwithchromium.

3. Cans for storing food are made from iron coated with tin'

4.ltisdangeroustohandleelectricalapplianceswithwethands'

Out of Ths ffims

l.Rainwaterispurewaterbutstillitconductselectricity'Why?

2. After electroplating an iron strip with copper metal' if the connections of electrodes are'

interchanged, what will you observe?

In Rasl

2.

3.

4.

5.

tagHl [*lle 
- ^^ +L^ ^l^'trnnlel-ir or problem' This

The disposal of the used electrolytes from the electroplating factories is a ma1

iI-.'.,lament strictlv the specific dispo

H:,1'fi'r1,"JJ,[r:Tffi:T:?]ii".'*"0, to be taken to ii-,prement strictrv the specinc disposar

guidelines to protect the environment?
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Subjeet HnrEckrment

Aefivitg Zmme

t, Ahana was playing with a screw driver when she scratched her almirah. She found that
on scratching the almirah, the green colour was gone and iron metal was visible. After a

few days during the rainy season she found that the almirah got rusted from where it was
scratched. What do you think was the coating made of on the almirah and why was the
coating done? Name the process involved..

2. Take the students to a gold plating factory to visualize and understand how the process of
electrolysis is important.

Proieef Zorre

Prepare a chart on the process of electroplating. Explore the various kinds of electroplating
being done and their applications in the industry. Display your chart in the classroom.

Web-linke
* Electrolysis of water: https ://www.youtu be.com/watch ?v=T-OwWOyH h M I

Crosslinke

How did the refining of metals used to take place in ancient times? Explore and write a report on

the various methods. Are some of these methods still implemented?

Teacher's Note
Show various experiments discussed in the chapter in the classroom and encourage
students to observe and conclude the findings of each experiment on their own.
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(ltnit 5 - How things work)
Wmrksheet 5

Copper Plating

The activity demonstrated here shows how electricity can be used to split the

components of a chemical, in this case, copper sulpirate. Graphite pencils are used

for electrodes. The process is called erectrglysis and is commonly used in industry

to extract pure metals and to electroplate objects to produce a metallic coating'

Take two pencils and attach a clip (a crocodile {
clip) to the tips of each pencil' Now complete 

t

the circuit by touching t'he pencil tips together 
I

to light a bulb as shown 
i

Dip the pencils in the copper sulphate solution' 
I

Observe what happens to the tips of the pencils 
i

after some ti*". 
-' 

i

When an electric current

sulphate solution, copPer

of the pencil.

is sent through copPer 
I

is deposited on the tiP 
I

What haPPens if You rePlace the copper plated pencil with a metal object?

What happens if you change over the pencils?

Find out how electroplating is used in industry'

20s
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ffiffitr (Unit 5 - How Things Work?)

&" YEcE< {v'} tke *or"reeE emsqmren

1. Which of the following is not an application of chemical effects of current?

i' :ii

2. which of the following metars is used for machine coating?

a. Zinc b. Silver

c. Gold d. lron

3. Which of the following is a process of getting pure copper from impure form?

a. Electroplating

c. Sedimentation

a. Galvanisation

c. Electrorefining

b. Extraction of metals

d. Electrorefining

b. Electroplating

d. Distillation

b. Electroplating

d. Galvanisation

4. Which of the following process is used to extract sodium from the molten
sodium chloride?

a. Electrolysis

c. Electrorefining

il 
B" Are tlra followimg statesaemts tru* or faEse? Correct the false statennents.

h 1. The distilled water does not allow the current to pass.

i 2- The gases which conduct electricity are known as electrolytes
r 3. chemical effect of current can arso be change in the colour.
#

w c" Gi,e one word $r osla exarmp!* for tEae fofllowimg"

) t' th. chemical decomposition of a compound on passing electric current

; through an electrolyte

* 2. The positively charged electrode
n 3. Light emitting diode that can detect weak currents
t

, 4' The process used for making objects attractive and anticorrosive

D. Answer the followinE questioms.
:'

1. What are the various applications of chemical effects of current?
2. What is electro-refining of metals?

3. Explain with the help of a diagram the process of electroplating.
4. What is galvanisation?

^}re 
* **\; *i-ru**_ 
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Electric Charge

Tlpes of Charges and

their Properties

Transfer of Charges

Lightning

Gold Leaf

ElectroscoPe

Lightning Conductor

Earthquakes

Protection against

Earthquakes

.,lr
: ;,-

Kiek-0fi

What is a sPark?

Rub a comb with a Piece of

wool or fur. Hold it near a

water taP or a doorknob.

What do You observe?

There will be a small sPark

produced with this action'

By rubbing the comb, it gets

charged Producing electricitY'

The spark is made when the

charge jumPs from the comb

(charged object) to the water

tap or doorknob (the neutral

o. ,r.t.hu.ged object). A spark is nothing but a passage of an

electrical charge between two objects'

You must have observed the crackling while combing your hair

sometimes. This is an example of static electricity'

Though nature and most of the natural phenomena are really

wonderfulandimportantforthesurvivaltherearestillsomenatural
phenomena that can be dangerous to life and property' In this

.hupt". you will learn abouitight']i']g and earthquakes which are the

two frigt ty destructive natural phenomena' It is important for us to

learn these phenomena and some precautions that can be taken to

minimize the losses.
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ELECTKTC C*gA&ffiMS

Electric charge is a physical property of an object that makes it attract i
or repel another object with or without touching or any physical
contact. It is a property based on the protons and electrons in the atoms i

of an object. A proton has a positive electric charge while an electron 
i

has a negative electric charge. In a neutral atom the number of electrons
andprotonsareequalbutwhenenergyissuppliedtoanatom,thefree
electronspresentinanatommoVeoutandtransfertotheatomsof
the neighbouring objects. Thus, an imbalance of positive and negative i

charges is created in the atom which gives rise to a charge in the object. i

For the transfer of electrons energy needs to be supplied to the atoms in
the form of heat and light.

An object which contains atoms with equal number of electrons and
protons carries no electric charge and hence it is called a neutral or
uncharged body.

An object which contains atoms with unequal number of electrons and protons carries an electric
charge and hence it is called a charged body. If the number of eiectrons present in the body is more
than the number of protons then it is negativelycharged and if the numter of protons present in the
body is more than the number of electrons then the body is positively charged.

TYPES OF CHA'KGES AND TTTDIK III{TDRACTION

Let us begin with an activity.

Aim: To demonstrate how charged objects interact with each other
Material required: Two balloons and threads, a piece of wool

Procedure: Take two inflated balloons and suspend them with the help of a thread. The balloons
should be placed in such a way that they are closely spaced but not touching each other. Now
rub both the balloons with a piece of wool and release. what do you observe?

Now bring the piece of wool near the balloons. what do you observe?

Observations: When the two balloons rubbed with wools are brought closer, they move away
from each other but when the same balloons are brought near the wool piece, they attract the
piece of wool. lt happens because the charge on the two balloons is same but the charges on the
balloons and the woollen piece are different.

conclusions: Like charges repel and opposite charges attract.

Hence from the above activity, we conclude that there are two types, of phenomena occurring here,
attraction and repulsion. This means there are two types of charges that exist. These are posilive and
negative charges.

On rubbing two objects, the one which loses its free electrons acquire the positive charge and the one
which gains electrons acquires the negative charge. Further, the chargecl bodies interact such that two
positively charged bodies repel each other and so do two negatively charged bodies. But a positively
charged body is attracted to a negatively charged body.
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eharg&xag hy rxxhhfrxeg mr frflet'from 
L^-r ^- ^ .^rr *rinr bbed

Youmusthaveexperiencedchargesrunningthroughy?l.,hu',donacoldwinterdaywhenyouru
your hands against a woolen blanket or swJater. yo"u might-hur. 

"rp"rienced 
the same effect while

l"-Ut"g yooi hui' on a dry winter day'

Some of the outer electrons in a few atoms are held 100se1y as compared to the outer electrons in some

other atoms. For example, the outer electrons of the atoms , o,r, hui. a." held more 100se1y than the

outer electrons of the atoms in a plastic comb. Therefore, *tr." you run a plastic comb on your hair

some of the outer erectrons frorn the atoms the comb get rubbed off, and they stick to the atoms in

t ' positive and negative charges' This means i

i I 
' ,*ri#;;'8 "t"t'o'tuiic 

charge' 
i

, :,.i 
tlr% 

;

tlin$i I.''t,: 
,

* 'l,tl -

Some electrons (negative

charges) are rubbed from the

comb to the hair.

Electrons

ri
+- l

!:

-+
+-

+:

i
tu

The hair now has too many

negative charges' It has a negative

electrostatic charge'

The comb now has too many

positive charges. It has a positive

electrostatic charge'

rhis happe;;;;;;.;;"rr*Iil1 comb with hair causes friction. rhus, the friction produced

on rubbing u"t*"",' t ui. urain" comb creates more of porltJ..rrarge on the comb and more of the

negative charge in your hair' 
_ _^,:+1_ --^ther ohiec by rubbing.

Thischargingofanobjectbyrubbingitwithanotherobjectiscalledcharging

The charge so produced stays boul$ to the surface of the object and cannot flow. Therefore it is known

as static electricity. the flowing of electric charges constitute electric current'

' 
ii$''ittjF6-3€3 F#'ffi H.eg

Achargedobiectcanattractanunchargedoblectbycre,atinganoppositechargeonthenearer
end of the neutral obiect by the p'ot"'? of incluction' When"a comb rubbed with dry hair attracts

small bits ot pup", which ui" un.t,rriJ.in"r"roru, rlqulsion is the sr'Lrest test to detect the

presence of charge on two interactiJinoJr", as repursion can happen onry when two bodies carry

the same charge'

Though the electric charge created by rubbing cannot flow easiiy but we can transfer this charge from

one charged object to anlther orr.trorg"J orr;I.n through a metatr conductor' when a charged object

,ouches another uncharged object, the electrons flon' rro* irr. bocy n'ith higher concentration of

electrons to the body wiih lower concentration of electrons'

This causes a transfer of charge from the charged body to the uncharged body on touching' it is

G

known as charging bY conduction'
209
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The following activity will help you understand the transfer of charge lhrougi-r a metai conductor.

ii 'l i ir r. -&

F\;f {,}'lJ r# I
Aim: To demonstrate that charge can be transferred through a metal conductor.

Material required: A glass jar,2-3 metal paper clips, a cardboard, alunninum foil strips and a pen

refill.

Procedure: Place a small piece of cardboard on the mouth of a glass

jar. Make a small hole in the cardboard and insbrt the paper clip

through the hole which hangs the strips of aluminum foil as shown in

the image.

Now charge the pen refill by rubbing it across

touch it with the paper clip.

observations:ontouchingthechargedpenrefilltothepaperclip
the aluminum strips move away from each other showing the charge

getting transferred, Since the aluminum strips carry the same charge

they move away from each other.

Conclusion: Charge is transferred from the pen refill to the aluminurn strips through the metal

paper clip. Hence charge can be transferred through metal conductors.

In the abor.e activity we observe that the aluminum foil becomes charged when a charged body

touches the paper clip. This means the charge from the refili has been transferred to the paper clip and

aluminum foil. This tlpes of transfer of charges is known as charging by conduction.

Can charges transfer without physically touching the other body?

Yes,theycan.Inordertounderstandthisletusfirstunderstand
what a gold leaf electroscope is.

A gold leaf electroscope is a device used to detect the presence i

and nature of charge on an object.

In this device, a metal disc at the top known as the cap is

connectedtoanarrowmeta1p1atethroughacopperconducting
rod. A thin piece of gold leaf is fixed to the metal rod at one end .

but is free to move at the other end.

The whole set up of the electroscope is insulated from the body of the instrument. Now, let us see how
the electroscope detects the charge on a body.

Bring a charged ebonite rod after charging it by rubbing with a woolen cloth. When this charged

ebonite rod touches the metal cap on the top of the electroscope, th.e gold leaf rises away from the plate

:

your hair and then . ,:

Yo-tu'
*+ Metal conducting
,t rod

Gold leaf

2ta
t:

li

[t



This means that both the gold leaf and the metal plate have the same charge as like charges repel.

Further, greater the magnitude of charge on the charged body, farther will the leaf move from the plate'

The whole action shows that the body touched with the electroscope is a charged body.

Similarly if a positively charged glass rod is touched with the metal cap of the electroscope, the gold

I --**q#listransferiedtothe-"tu1p1ateandthego1d1eaf.l.,-.M
Thus, an electroscope detects the presence of charge on a body, whether it is i e

f ,1 -^ll l^^r
positively charged or negatively charged, by the movement of the gold leaf 

i

Had there been no charge on the body touching the metal cap of the 
I

electroscope, the gold leaf would remain in place touching the metal plate 
l

always.

This process oftransferring the charge from a charged object to the earth or

ground is known as earthing.

LIGTITNIN(i

we all have seen flashes of light and heard thunder during the rainy seasons. This bright flash of light

accompanied. by a thundering sound is called lightning. Lightning is just an electric spark in the sky.

During a thunderstorm, the air currents move upwards

and the water droplets move downwards. Due to this

vigorous motion of water droplets electric charges are

produced due to friction. The smaller water droplets

acquire a positive charge. They move upwards with the

winds being lighter while the bigger water droplets acquire

a negative charge and move down being heavier.

As a result of this movement of water droplets, the positive

charges collect near the upper edge and the negative

charges accumulate near the lower edge of the cloud.

\Vhen the charges developed across the clouds become very

large they flow to meet, thereby producing electric sparks in the

tbrm of lightning and thunder.

Generally, the lightning occurs in the sky but sometimes the

lower end of the clouds becom.e highly negative very near to a

:all building or a tree, this electric charge can then flow from

:he storm cloud to the building or the tree and strikes them'

fhis action can completely destroy the object being touched by

:he lightning and hence we say that the lightning is dangerous.

Ligfu&,ax$mffi sffig*&Y

Striking of lightning on the earth can be very dangerous. If lightning strikes a tall building or a tree,

it can set them on fire as it carries a huge amount of electric energy. If a person is outside in an open

place, then he/she can get struck by lightning and die due to the Passage of electric energy through his

tody. Thus it is important for us to be alert and take care of the following things during lightning and

thunder storms:

1, Since an open place is unsafe during lightning and thunderstorm, we should rush to a safer place

such inside a house or a building nearby when we see lightning in the sky and remain indoors'

XFar yoae ksrmr's?

Lightning strikes are very frequent

in the hills because in hillY areas

elouds are closer to the ground.

Therefore the electric charge can

flow, easily between the clouds

and the ground in the hillY areas'
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2.

3.

4.

Travelling in covered vehicles like a car or a bus is safe while lightning, so we should just keep the
door and windows of the car or bus closed.

If in case we are out in the open we should stay away from trees, poles and other metal objects.
Though taking shelter under a short tree can be better as lightning generally strikes the taller tress.

If no other option is available for shelter during a thunder storm and lightning, then the person
should sit down with the heels on the ground, and place his hands on the knees and the head
between the hands. This will make the person the shortest possible object in the surroundings and
reduce the probability of being stricken by lightning.

All electrical appliances such as the television sets and computers
should be turned off and unplugged as they may get burnt during
lightning.

We should not touch any metal pipes in a building <luring
thunderstorm and lightning as lightning can strike the metal pipes.
Therefore it is unsafe to touch them.

7. one should not take a shower at the time of lightning as it can be
dangerous to come in contact with the running water from the metal pipes.

Lightning conductors
Since lightning can be dangerous for tall buildings, therefore high rise buildings are provided with
lightning conductors.

A lightning conductor is a safety device which protects a building from the dangers and damages
caused by lightning. It was invented by Benjamin Franklin.

A lightning conductor consists of a long and thick metal rod which is
taller than the building and has spikes on the top. This long metal rod
extends from the top to the bottom of the building. At the lower end
the rod is connected to a copper or aluminum plate buried deep under
the earth.

During lightning and thunder storm, if the lightning strikes the
building, then the metal spikes of the lightning conductor being at the
highest point catches the electric charge from the clouds and pass it
straight down to the earth through the long metal rod. This saves the
building from any damages that could have treen caused to the building
in the absence of lightning conductor.

The principle of a lightning conductor is simple. we know that metals
are good conductors of electricity therefore the lightning conductors
are made of metal, thus, when charge is transferred to the lightning
conductor from the clouds, they pass this charge straight to the ground.

nAKTffi&uAKnS ,

An earth quake is a sudden ground movement or sudden trembling of the earth that lasts for a very
short period of time. This movement is caused by the sudden release of immense energy stored in the
rocks deep inside the earth. When a lot of stress builds up in the rocks it leads to an earthquake. Most
of the times the earthquakes are so minor that they are not even noticeable and sometimes^they are
so strong that they can be very dangerous leading to a huge loss of life and property. Earthquakes can
even cause landslides and tsunamis.

212

6.

mm
mf:
f:i ff
mn



unfortunately, earthquakes are unpred-ictable destructive natural phenomenon' However' 1{ie

and understand about them to u,,oid large scale destruction as much as possible.

To learn the cause of earthquakes we shall first understand the structure of Earth'

The structure of the earth consists of following 3 regions:

1. Crust 2' Mantle 3' Core

Crust is the outermost layer or the upper most part of the

:arth. The thickness of earth crust is not same in every

:rea. It is because the whole earth crust is not made in

.rne piece but is made up of many huge flat rocks called

:ectonic piates. It is the convection currents deep under

:he earth that cause the plates to move'

can studY

Inner core

Outer core

Mantle

Crust

IAI&ffi E B"*

rhe mantle is the middle rayer of the earth between the core and, the crust of the earth. Dense solid

rocks and the molten rocks form the mantle. Large convection currents are set up due to the heat

received from the core of the earth'

Core

Core

1.

Ln" inner most part of the earth. Core of the earth consist of heavy metals and mostly iron

consists of two Parts,

Outer core 2. Inner core

iron and its thickness is 2100 km while the inner core is in

pressure.
Outer core is in molten state mostly molten

*lid ,,"r" or solid iron pressed under high

rrArraa aC oan{hrrrrakes

.\'e know that the convection currents set up due

.: the intense heat of the inner core of the earth'

,re tectonic plates are in continual motion' So' they

:ometimes biush past one another and sometimes

:ollide. Due to rough edges of the plates' while

,f;t;g over each olh"" the rocks get deformed'

,radrially so much of the strain builds up that it

:ads to rupture. Hence, finaily the rocks break with

. big jolt leading to an earthquake accompanied by

, tremendous amount of energy' This large amount

i energy causes vibrations which release seismic

aves shaking the earth

-.nother reason for the earth quakes is the coilision of two

:ctonic plates *ot'i"g in opposite directions' Two plates coliide

, -rch that they fuse u'il fotrn a mountain which causes the

::rthquake.

- re earthquakes are more likely to occur in the zones where

..rundaries of the plates are located' These zones are weak zones

-:-Ld are called the seismic zones or fault zones'

ln HimalaYan region the tectonic

piates collide against one

another and ra!se the mountain

and cause earthquakes'
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The vibrations caused by an earthquake are associated with
seismic waves and the instrument that records the seismic waves
is known as a seismograph.

The origination of vibrations of the earthquake happens at a i ,,,

point called the focus of the earth quake and the point vertically i '.--
above the focus on the surface of earth is calred the epicenter. i i "

The epicenter experiences the maximum damage during an i..--".-,_,:--"...-.-

earthquake.

Though mostly earthquakes are caused by the mdvement of tectonic plates, sometimes,
earth can be felt during a volcano eruption or an underground ,ruclea, explosion.

ffi$efufrsr sflffifrff

A Richter scale is the scale used to measure the intensity of
an earthquake.

The Richter Scale was invented by Charles. F. Richter. It
is not linear but logarithmic which means that the whole
number jumps indicate a tenfold increase. For example, the
earthquake of magnitude 2 on the Richter scale denotes an
earthquake of strength 10 times more than that of magnitude
1 and an earthquake of magnitude 3 on the Richter scale tells
that strength is 100 times that of magnitude 1.

Richter ratings only give you a rough idea of the impact
caused by an earthquake.

trr'qlt *q" h$63r-r ax$$;?$#Bs& emr*fu qrxffi ${*s
An earthquakes is a highly destructive and unpredictable
natural phenomenon. It is thus essential that we take some
precautions and keep ourselves safe during earthquakes.

1. The construction of buildings and houses should be done
by consulting with qualified architects and e,gineers who
can make buildings earthquake resistant.

2. Wood and mud are preferred for building houses in the
seismic zones.

3. Hear,y metal objects and glassware should be placed at
lower levels.

4. Tall buildings should have functional firefighting system as
buildings are more prone to catching fire during a major
earth quake.

i
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2. Stay away from objects hanging up high as they may fall.

3. Protect your head with a pillow when on the bed.

If you are outside during an earth quake just go to an empty and a clear spot away from
buildings' If you are inside a car or a bus, then stay inside tire earthquuke stops.
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Fill in the blanks.

1. There are kinds of charge'

2. Like charges and unlike charges

3. Charging caused by rubbing is called electricity'

4. is a device for detecting electric. charge on an object'

5. The process of transferring charge to the earth is called

6. The bright flash of light in the sky is called

7. The middle layer of the earth is called

B. Earthquakes are measured on the scale'

.r't=,r i*t'flft, Gi

Frictionalelectricity:Electricchargesproducedbyrubbing

Electroscope: A device used to detect the presence of charges

Lightning: A bright flash of light produced by electric discharge between the clouds

Core: The innermost layer of the Earth

IVlantle: The middle layer between the core and the crust

Crust: The outermost layer of the Earth

Earthquake: The sudden shaking of the ground due to vigorous movement of tectonic plates

Epicenter: The point vertically above the focus of earthquake' where the maximum impact of

an earthquake occurs

;;]'':;. charge is a physical property of an object that makes it attract or repel another

object with or without touching'

The charge produced by rubbing stays bound to the surface of the object and cannot flow'

Therefore it is known as static electricity'

Like charges repel each other and unlike charges attract each other'

A charge can be transferred through metal conductors'

Gold leaf electroscope is a device used to detect the presence and nature of charge on an

;:'"1:"."rs of transferring the charge from a charged object to the earth or ground is knowif

as earthing

Lightning conductor is a safety device which protects a building from the dangers and

damages caused bY lightning'

The vibrations caused by an earthquake are associated with seismic waves and the instrument

that records the seismic waves is known as a seismograph'
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A" Tick {" } the correct an$wer"

1,. During a thunderstorm, what does a loud

a. Earthquake b. lightning

2. Which of the following device is used for

a. An electroscope -

c. A lightning conductor

3. A charged object attracts another body which

a. Oppositely charged

c. uncharged

4. Which of the following devices can detect the

thunder follows with?

c. tornado d. all of these

protecting a building from lightening?

b. A seismograph

d. Richter scale

is?

b. similarly charged

d. both a and c

presence and nature
a. Seismograph b. electroscope c. barometer

5. The solid iron constitutes the part of earth called

a. lnner core b. outer core c. mantle

6. Vibrations releasing seismic waves are associated with
' a. earthquakes b. lightning c. cyclones

7. Lightning is very dangerous as it consists of a huge amount of
a. electric energy b. tidal energy c. nuclear energy

8. The most dangerous place during lightning is

a. elevated ridge b. inside a car

9. The cause of lightning is:

a. electric discharge

c. cyclones

c. under a short tree d. all of these

b. movement of tectonic plates

d. none of these

of charge on a body?

d. spectroscope

d. crust

d. thunderstorm

d. heat energy

10. The earthquakes are caused by continual movement of tectonic plates which occurs due to
a. friction b. convection currents
c. conduction currents d. induction currents

B. Fill in the blanks.

1,. When two objects are charged by rubbing there is a transfer of
2. Lightning conductor was invented by

3. Earthquakes are associated with waves.

4. Charge in a gold leaf electroscope is transferred to the gold leaf by the process of

5. The electric discharge occurs in the clouds due to movement of
the clouds.

C. State whether the fmllcwimg statements are true cr false.

1'. Like charges repel each other and uniike charges attract each other.

2. Gold leaf electroscope protects a building from the lightning.

3. one should lie on the ground to save himself during thunderstorm

and lightning.

between
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D.

4. During an earthquake we should never take shelter under a heavy table'

5'ThemagnitudeofearthquakeisexpressedontheRichterscale.

tu4atcEn t$:* fmllmwEns.

1,. Lightning conductor

2. SeismograPh

3. Richter scale

4. Gold leaf electroscoPe

5. Epicenter

S!v* r*xsm*ts fsr th* f*l$owlng'

L. A balloon rubbed with wool sticks to the wall'

2. one should not stand under a tall tree during lightning and thunderstorm'

3. A charged body becomes neutral when we touch it'

4. Lightning conductors are provided on high rise buildings'

:, An:swer th* f*Blowin$ questions Et't on* wsrd or a singl* 5enten6ft'

1. Define an electric charge'

2. How do charges interact?

3.Nametheelectricdischargethatcausesflashesinthesky.

4. Name the device for protecting buildings from lightning. Define it'

5. Why do we hear a crackling sound when we take off a woollen sweater during winters?

6.Definetheprocessthroughwhichlightningconductorsavesabuildingfromlightning.

7. Name the three layers of the earth structure'

g. Name the point through which earthquake originates and the point vertically above the

origin.

&nsuryer t!'re fclncwing qu*st{cs'rs in hrief'

1,. Define frictional or static electricity'

2, What is the cause of an earthquake?

3. Name the scale for measuring earthquake and explain how the strength varies with the

magnitude from 1 to 2 and 3'

4. Explain the working of a lightning conductor'

5. What causes earthquakes?

6. Define focus and epicenter of earthquakes'

7. Explain in brief the two ways of movements of tectonic plates that cause earthquakes'

&at*w*r th* f*0!*wlng questiens ivt d*tail"

L,suggestsomesafetymeasuresforprotectionduringanearthquake.

2. Explain the working of a gold leaf electroscope'

3. Explain the cause of lightning'

4. What are the precautions and steps to be taken during lightning and thunderstorm?

5.WhatcaUsesearthquakes?Explainthewholephenomenonindetail.
217

a. Maximum damage

b. Safety device

c. Charge

d. lntensitY of earthquake

e. Shock waves
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lf air and clouds were conducting then lightning would happen or not? Explain your answer.

How a charged body does attract an uncharged body?

When a gold leaf electroscope is charged, the gold leaf flies away from the metal strip. But

when you touch the cap on the top of GLE, the leaf collapses back to stick to the plate. Why?

Varun was stuck in the traffic when suddenly thunderstorm started and lightning could be

seen in the sky. What should have been the steps taken by Varun to make sure that he was

safe?

Earthquakes are unpredictable and destructive natural phenomena. Though it is caused

by the movement of tectonic plates deep inside the earth, can you think of some human

activities that can cause earthquakes?
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i Gather information about all the effects caused by earthquake that happened in 2001 in India I

and the magnitude of this earthquake on the Richter scale. Which places suffered maximum

damages and why?

,. Ea rthq ua kes 101 : https ://www.yo utu be.co m/watch ?v=e7 h o6z32yyo

Write a report on the structure of the earth and the types of tectonic plates. Find out about the

earthquake prone zones all over the world and point them out in your report. lnclude a map of

lndia in your report and find out the earthquake prone zones specific to lndia. Close your report

by making suggestions on how earthquake caused by man-made activities should be prevented

1..

2.

3.

/

q
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Demonstrate the charging of objects by rubbing. Show the lightning conductor installed

on the top of the school building or any other tall buildings in the vicinity and show the

earthing at the bottom of the lightning conductor to the students.
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Laws of Reflection

Regular and Diffused

Reflection

Formations of Image

Formed by a Plane

Mirror

Kaleidoscope

Human Eye and

Defects

Refraction of Light
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Making your own Pinhole camera

Take a white plain chart paper and cut it into half. In one of the

halves, cut a square hole in the middle of the chart paper' Tape a

small piece of aluminum foil over the hole in a way that the hole

is covered completely. use a pin to poke a hole in the aluminum

foil. place the olher half of the chart paper on the ground and

hold the piece with the aluminum foil above it (foil facing up).

Stand with the Sun

behind you and

view the projected

image on the chart

paper below. Note

that the farther

away you hold your

pinhole camera, the

bigger image will be

projected below.

You could also to make things fun create different patterns of dots

on the aluminum foil instead of just one hole. You could also enjoy

a solar eclipse without wearing any safety glasses (make sure you

do not look at an eclipse directly with your naked eyes) through

this pinhole camera of Yours.

we see things around us when tight falls on them. we can say that

light is a for"m of energy that creates a sensation of vision. Most of

ttre objects we see are visible because they reflect light falling on

them. Let us study the phenomenon of reflection of light in detail'

Light
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The people who design these signs use the concept of tight reflection
off the shiny surfaces, including water, to make the sign legibre. The
phenomenon responsible for this is reflection of light.

Reflection of light is bouncing back of light from an opaque obstacle.
Reflection of light does not just happen randomly but follows some
laws. However, before we learn the laws of reflection let us get
ourselves acquainted with some following important and related terms:
u The ray of light that strikes a mirror or any barrier is called an

incident ray.

' The point at which the incident ray falls is called the point 
i

of incidence. 
i
i. The ray that reflects off the mirror is called the reflected i

ra,' 
-r.-i-L+ ^^-1 1^rr-- ,- , . in The line drawn at right angle to the mirror surface is 

i

called the normal ray. 
;

o The angle that an incident ray makes with the normal is i

Normal

Incident rav

Incident-2(g ie
waves \' l t

Reflected ra1

I

Reflected

WAVCS

called the angle of incidence 0i. i V
.Theanglethatareflectedraymakeswiththenormalis

called the angle of reflection 0r.

Now that we know some important keywords let us learn about the two important laws of reflection.
1. The incident ray, reflected ray and the normal to the mirror at the point of incidence, all lie in the

same plane.

2. The angle of incidence is equal to the angle of reflection, 0i = 0r

Thus,wecanconcludethatif arayisincident at45" itwillbereflected at45".Also,if arayfallsalong
the normal (0i = 0) then it will retrace its path along the normal (0r =0).

Aim: To verify that the angle of incidence is equal to the angle of reflection, 0i = 0r.

Material required: A drawing board, a white sheet of pape6 a few pins, a protractori a pencil and
a plane mirror"

Procedure: Fix a white sheet of paper on the drawing
board. Place a plane mirror on it and trace its outline
on the paper. Now, remove the mirror and draw the
normai to the mirror with the help of a protractor.

{i\ormal is tlre 90'vertical line drawn to the outline of
the rnirror.) Now place the mirror again on the outline.
The normal will be reflected clearly on the mirror.

Now, draw a straight line at an angle of 30" to the
normal. Place two pins on this straight line. Thus, the
pins are incident at 30" to the normal. Next place two
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pins on the other side of the normar in such a way that these two pins are in a straight line with

the reflection of the two pins on the other side of the normal.

Now remove the mirror and the pins and join the pin marks to the normal' Measure the angle of

reflection. What do You observe?

observation: The angle of reflection comes out to be 30'. Thus, we say that the angle of

incidence is equal to the angle of reflection'

concrusion: This proves the second raw of reflection which states that the angle of incidence is

equal to the angle of reflection'

BDGUI,AN KEFLECTION AFID DIFFUSND REFLECTION

Whenthereflectingsurfaceissmooth,thereflectionwillbea
regular reflection, in which a parallel incident beam is reflected

back as a parallel beam'

However, if the reflecting surface is rough' the reflection will

be a diffused reflection, in which the rays after reflection do

not remain parallei but reflect of in random directions'

Reflection from a smooth surface such as a mirror and new

steel utensils is regular reflection while reflection from a rough

and uneven surface such as a wall, a table' a chair or old steel utensils, etc. is a diffused reflection'

we see our image only when regular reflection occurs such as a mirror but no image is formed in

diffused reflection. That is why we cannot see our image in a wall or any rough surface'

$.F-*-* q'**i* $+'*,"t9* tF

A wet asphalt road forms a smooth reflection but the same asphalt noad when dry forms a di#Llsed

reflection. when the road is wet, the surfaee becomes smooth and shiny and a beam of light from

the opposite direction strikes the wet road and creates a smooth reflection on a freshiy painted '-

road a glare can be caused in the eyes of the driver thus making driving difficult especially at night'

F#ffiFg&K'B#ffi#FlEFLe.ffiflHffiePE-"',qlruffiry8&g6ffiSm

\vhen an object is placed in front of a mirror, the right through the object farrs on the mirror. The light

iblrows a regurar reflection from the prane mirror ur-rd un imJge of the object is seen on the mirror' The

reflection of light frorn the mirror is governed by the raws of reflection" Let us understand this from

the given image'

22L
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Light from an object falls on the mirror. The ray which is
incident along the normal to the mirror reflects back along
the normal and the reflected ray which falis at an angle

reflects back from the mirror at the same angle.

The reflected rays diverge from the mirror but when the
reflected rays are extended backwards they meet to form
an image behind the mirror. This image is the image of the
object.

The image so obtained is a virtual image as the .uy. upp"u.
to meet behind the mirror but they do not actually meet.

The important characteristics of the image formed by a
plane mirror are:

1. The image formed by a plane mirror is erect or upright.

2. The image formed by a plane mirror is virtual as the rays appear to
diverge from the mirror.

3. The image formed by a plane mirror is of the same size as that of
the object.

4. The image is formed at the same distance behind the mirror as the
distance of object in front of it.

The image formed in a plane mirror is laterally inverted. For example
in the picture here, the man's right hand looks like his left hand in the
mirror. Thus the image in a plane mirror suffers a left-right reversal.

Reflected tigtrt cam b€ ref*eated agm$xx

You might have noticed that when you visit a hair dresser, he/she makes you sit in front of a mirror.
Once your hair cut is complete they place a mirror at your back to show you how your hair at the back
look like"

Another example of using two mirrors is that of a periscope which we learnt in earlier classes. The
periscope enables you to see objects nhich are not visible directlybut are at a height above the ground.

These two examples simply tell us that when rays of light reflected by a plane mirror are incident on
another plane mirror, then the rays are reflected again. In simple words reflected light can be reflected
again by using two plane mirrors.

We know that a single plane mirror forms one image of an object but if two plane mirrors are placed
at some angle with respect to each other, then many images can be formed and the number of images
formed by a combination of two mirrors depends on the angle between the mirrors.

1-

Left hand t

of image

Right

hand

Let 0 be the angle between two mirrors, then the number of
images formed is given by

/ 360" \
n = l-l -l (i)\e I

Therefore, when two mirrors are placed perpendicular to each

othet i.e. 0 = 90o, then the number of images formed is

/3600\
l_l _1 =4_1=3
\eoo/
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Fill in the blanks.

1. The bouncing back of light into the same medium is called

2.Ifarayisincidentalongthenormal,thentheangleofreflectionis.'
3. If two plane mirrors are placed parallel to each other then - - images are

formed.

images are formed onlY during reflection.
4.

5. Angle of incidence is alwaYs ' the angle of reflection'

KALETDOSCOPE

A kaleidoscope is an optical device which is used to

.r.ate colour-frl and beautiful patterns formed due to

multiple, reflections by combination of plane mirrors'

It consists of a cylinder with three plane mirrors and

some loose, colored beads or pebbles and bits of glass'

When you view a kaleidoscope from one end the light

entering from the other end creates a colorful pattern'

i".,. ir.rltipl. reflection of the coloured objects' The

mirrors here are set at different angles. When you rotate

the tube, the glass pieces tumble and form beautifui

colored Patterns.

Aim: To make a kaleidoscoPe

Materialrequired:Acirculartubeofcardboard'threerectangular
pL.n" mirrors, small bits of colored glasses' a cellophane sheet and a

cardboard disc

Procedure: Fix three mirrors so as to form a prism' Cover one end of

thecircularcardboardtubewithacardboarddiscbutkeepasmall
holetoseethrough.Fixacircularplaneglassplateattheotherend.
place small bits of colored glasses on the glass plate and close it.

observations:Yourkaleidoscopeisreadytomakecolorfulpatterns.
Rotate the tube to see different patterns'

Conclusion: A pattern is never repeated in a kaleidoscope'

d
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Dispersion of Light
The sun appears to be red at the dawn, in the noon it gives the golden white shimmer' Also we see a

cororful rainbow when the sun shines after the rainfarl rhe sun arways surprises us with its display of

colours! So what is the color of the sun actually?

The activity given on the next page will tell you the exact answer'
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Aim: To demonstrate ciispension of white light with a piane mirror

Material required: A white sheet, a bowl filled with water and a plane mirror

Procedune: Place a bowl filied with water near a window. Now place the plane mirror in the
bowl such that the sunlight fronr the window faiis on it. hiow, adjust the bowl such that the light
reflected from the plane mirror falls on the wall, What do you obsenve?

Observations: Light is reflected on the wail wiJh many colors visible on the wall

Conclusion: Sunlight consists of seven colors, VIBGYOR, that is, violet, indigo, blue, green, yellow,
orange and red"

From the above activity we conclude that a beam of sunlight splits into seven

colors on passing through water and getting reflected from a plane mirror.

The splitting of white light into seven colours or vIBGyoR is called the
dispersion of light.

A rainbow formed during or just after the rain is an example of the
phenomenon of the dispersion of light.

TIUI{AN EYE

|ust like glass windows, the eyes let the light in and allow us to see our beautiful world. Eyes can be
said to be the most important organ of our body.

The light gets reflected from objects around us and enters our eyes that makes the things visible to us.
Let us learn more about how the human eye works.

Each part in the structure of the human eye has a specific function expiained as follows:

o Sclera: The sciera is an opaque outer covering that protects the eye. It is white in color and tough. It
keeps light out ofthe eye except at the center front ofthe eye.

* Cornea: The cornea is a transparent outer covering of the front of the eye which is clear like glass.
It protects the eye and also acts as a convex lens. There are no blood vessels in the cornea.

. Pupil: The pupil is an opening in the front of the eye behind the cornea. It looks black because it
transmits all the light and does not reflect any light at ali. The function of the pupil is to control
the amount of light that enters the eye. It automatically gets bigger in the dark and smaller in the
bright light to let more or less light in, ,."",..*"-,,,-""-.--.*-*"

respectively. i citiary body

* fris: The iris is a dark muscular i \

structure behind the cornea. It i ,.,.
controls the size of the pupil and gives i \
its distinctive color. For example, a i /,
person with brown eyes has basically a i I .! Pupil -f-*
Lens: The lens of our eye is a convex
lens which is just behind the pupil of the
eye. It focuses the light to form an image

at the back of the eye. Tiny muscles

contract and relax in order to focus the
images of close or distant objects.
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Retina:Theretinaisascreenatthebackoftheeyeonwhichtheimageisformed.Theretinahas
nerve cerls that change images to electrical signals. The two kinds of cells on the retina are called

cones and rods. The rods are good at sensingldim light while cones can sense colors'

Theopticnerve:Theopticnervecarrieselectricalsignaisfromtherodsandconestothebrain.
There is a spot at the junction of the opit. ,r.*"- urrdth. retina at which there are no cells' This is

called the blind spot as no vision is possible at that spot'

Do You know?
rch during the day as pupil of a1 gwlis

Night birds like owls can see easily at night but not so mt

eyes is enlargea to utto* more 1ight to Jnter the eyes and there to *o'" number of rods in the

retina which are sensitive to the dim light than the cones which are sensitive to the bright light'

',*',i:;f-r;*::::#;,ff.:Tl';ilIil',',1'J.1':* ",". :" * *o*1,^
from dust. Eyelids help us to sleep as ttrey shut and keeps the The most active muscles in

lightaway.Eyelidstrapanydustenteringtheeye.ourbodyaretheSus'cl.e;1hat
control our eyes' Your eYes

Perstgtemc6 qlf vlsion a.re always moving even when

persistence of vision is an interesting phenomenon of the eye due they are closed'

to which an image f",,i"' in our 
"1i"i 

fo' abolt t*:-lq fifth part

of a second. Actuany retina retains trre imfe fo r a 712'5 fraction of a second after the actual image is

formed.

presentation of a sequence of still images in a quick succession, helps us to see a continuous movlng

image. This is trr. .a'*e principle that enabies cinematography' This is the reason why we can see a

moving picture, when multiple images move across our eyes at the same time'

Porrer of aecqrrmmeidatlon and defects of eye

Ciliary muscles are present in the middle of the eye and help control accommodation for viewing

objects at varying distances. This process of auto adjustmeni of the eye to form a clear image of near

and far objects is called the accommodation of the eye'

Foranormaleyetheminimumdistanceforclearvisionis25cmandthemaximumdistancetoseeal
oUj".t cleariy is innnlry {-***-*"*
The farthest point up to which a normal eye can see i 

",-,.,.'"r. 

n*'"

clearly is called tfr.?u' point' A1d 
the 

nearest point i 
tot'"u 

o.,rrr,
,rf to'*fri.h an object t'urr "" 

clearly is called the i .*,s,x."--,.,,-"--* ffii"-ffi*

u.a,.u.pointofanorma1eyeiszs...u*"...']*.i."#r};ffi:'",.W
near and lar points varies from a ptttol t:- 

1"^::i-, i _ ::T
Eyes with vision defects have different near polnt ano \u^**-*-

far point. '

The common defects of the human eye are:

"MyopiaorNear-Sightedness:Whenfar-offobjectsappearblurred.butobjectsnearbycanbesee
clearly, then the person suffers from myopia or nearuight"dr.tt. It happens when the eyeball is

too long or the eye lenst ,"fractire p",'i"' it too high s"oth that the image is formed in front of

the retina instead of forming on the retina. Myopia can be corrected by wearing glasses made of

concave lens so as to help focus the image on the retina'

\
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* Hypermetropia or Longsightedness: Hlpermetropia is a defect of vision when it is difficult to see

objects that are near but one can clearly see far objects. This happens when the eyeball is too short

or eye lens's refractive power is too weak that the image is formed behind the retina instead of on

the retina. Hypermetropia can be corrected by wearing glasses containing convex lenses.

Care fepr &he eyffis

Eyes are a very sensitive and essential part of our body. Hence we should take proper care of our eyes.

We can take care of our eyes in the following manner:

* We should keep our eyes clean. We should wa.sh our eyes with clean and cold water.

* Never use too bright light as it can injure the retina. Neither use too dim light while reading or

doing work as dim light can cause eye strain and headaches.

' Avoid reading while traveling in a moving vehicle.

n Never rub your eyes if a dust particle goes inside instead wash your eyes with clean cold water

thoroughly.

. Always consult a doctor in case of any injury to the eyes.

' Taking nutritious food is extremely important for your eye health. Good nutrition keeps the eye

in good condition. You should consume food rich in vitamin A. Green vegetables, eggs, milk, curd

and cheese are a few of the foods rich in vitamin A. In addition, you should consume fresh fruits to
keep your eyes healthy.

NEFBACTION OT'LI&HT

Light travels in a straight line. This is one of the properties of light. However, this does not mean that

the light rays never bend or change their paths. Light will travel in a straight line until it is in the

same medium. If light rays moves from one medium to another, they will bend or change their path

at the boundary of the two mediums. The phenomenon of bending of light while travelling from one

transparent medium to another is called refraction of light. Let us understand this with the help of an

activity.

Ain'l: To understand the refraction of l!ght.

Procedure:

1. Take a glass

2. Fill t/4th part of the glass with water 
,

3. Put a pencil in the glass. :

4. Observe it from above. , j

Observation: You will observe that the pencil is bent in the water. 
.

Conclusion:ThepencilseemsbentbecauseiightrayschangeSthelri
direction while travelling frorn air to water, This change in the direction of light occurs because of

refraction.

The main reason of the refraction of light is the speed of light in different mediums. In different

mediums, the speed of light is different. For example, speed of light in air is 3 x 108 m/s, while it is
2.25 x l08m/s in water and 2 x 108m/s in glass.
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while comparing two mediums, the medium in which the speed of light is more is called optically

rarer medium or rarer medium whire the other med.ium in which the speed of tight is less, it is called

optically denser medium or denser medium. So, while comparing air and water as a medium' water

is optically denser medium than air or air is optically rarer medium than water' Similarly' glass is

optically i"rrr., medium than air or air is optically rarer medium than glass'

There are various examples of refraction of light in our

o Legs of a person standing in a swimming poollook

. A river iooks less deeper than its original depth

* Whiie diving in a river or sea, anlthing inside the water

, Any object submerged in water appears to be raised'

looks 25o/o larger than its original size

State whether true or false.

1. Reflected light cannot be reflected again'

2. Splitting of white light into seven colours causes rainbow formation

3. I|[iltllu.,.,nn from myopia cannot see nearby objects ctearlv.

4. Hypermetropia can be corrected by using concave lens'

5. The image in human eye is formed on the retina'

lncident ray: The ray of light that strikes the mirror is called the incident ray'

point of incidence: The point at which the incident ray falls is called the point of incidence'

Reflected ray: The ray that reflects off the mirror is called the reflected ray'

Normal: The line drawn at right angle to the mirror surface is called the normal'

Angle of incidence: The angle which incident ray makes with the normal is called the angle of

incidence 0i

Angle of reflection: The angle which reflected ray makes with the normai is called the angle of

reflection 0r

Dispersion: white light of the sun consists of seven colors. The splitting of white light into

constituent seven colors is called the dispersion of iight'

Myopia: Defect of vision in which one cannot see distant objects clearly"

Hypermetropia: The vision defect in which one cannot see nearby obiects clearly'

day to day life. Some of these examples are:

shorter

$B* y*ex Bq$E€sEe"P

The Sun appears oval in shape during mor"nirrg and evening but round in noon' This is because of

atmospheric refraction. ln the morning ol^ *r*--ning, the sun is near the horizon and thus the light

coming from its upper and lower edge bencls unelually while travelling in the atmosphere' Thus, the

sun seems to have an oval shape clue to the atmospheric refractiolr' Hcwever, during the noon' the

Sun is at overhead and its rays fall normai!y ancl do not bend, thus sLin seems to be in circular shape'

its

X
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A. Tlck (vrl the corert ensweh

L. The angle of reflectiqn is

a. always equal to angle of incidence

b. always greater than angle of incidence

c. always less than angle of incidence

d. sometimes equal to and sometimes greater than angle of incidence.

2. The image formed by a plane mirror is

a. virtual, inverted and same size

b. virtual, erect and same size

c. real, erect and same size

d. virtual, erect and bigger than the size of object

A toy is placed at 5 cm in front of a plane mirror. What is the distance of image from the real3.

toy?

a.5cm b. 10 cm
t

c. l-5 cm d. 20 cm

d. All of these

d. Cornea

4. which of the following is based on the concept of multiple reflections?

a. Telescope b. Microscope c. Kaleidoscope

5. Which of the following part of human eye acts as the screen?

a. Optic nerve b. Convex lens c. Retina

Laws of nefleetion:

Th* incident ray, refiecterl ratri anrj tl-r* i:*iinal to the n-rirror at the point of incidence, all lie in
tne same plane.

The arrgle of incidence is eqL;ai to arrgle nf refrection 0i = 0r

lmage formed by a plane niirror is i.,irtua!. erect, same size and laterally inverted.

If 0 be the angie between two nrr,'rcrs. then.the number of images formed is:

n={360'i0} -1
White sunlight ccnsists of seven coir,rr and the splitLing of white light into its constituent
colors is called dispersion of light.

The farthest p*int up tc which a nnr"niai rye can see ciearly is called the far point. And the
nearest poir':t up to whrch an cbject cai"l seLr ciearly is called the nean point.

Far point r:f a nornral eye is infinrtv 3!1d Jre,;{ point of a norma! eye is 25 cm.

hfrycpia can b,e ccrrecterj by rrvearing g!a:ises rnade of concave lens so as to help focus the
image on the retina.

Hyperrnetropia can be correcteri by wearirg glasses rnade of convex lens so as to help focus

it:ii:tlfi!1l'iffitt:1,::jri:in :":i.:i

i

the inrage on the retina.



6. The amount of light entering the eye is controlled by

a. pupil b' cornea c' eye lids d' optic nerve

7. lf two plane mirrors are kept perpendicular to each other' then the number of images

8. Rainbow is formed due to

a, reflection of light b' refraction of light

9. MyoPia can be corrected bY using

formed is

a.2

Match the following.

1. Concave lens

2. Convex lens

3. Plane mirror

4. Prism

5. Braille

b.3

b. concave lens

c.4

c. disPersion of light

c. convex lens

d. infinite

d. scattering of light

d. binoculars
a. periscoPe

L0. We are able to see a movie because of the phenomenon of

a. reflection b' dispersiol c' persistence of vision d' cataract

B. Fill in the blank.

1,. The angle of -*--*------* is always equal to angle of -*-------

2. lmage formed by a plane mirror is --------------* ' inverted'

3.isanaidforvisuallychallengedpersonsinwhichcharactersarerepresented
by patterns and dots'

istheoutercoatofeyecoveringwhichiswhiteandtough'

Kaleidoscope is an instrument which creates beautiful colored patterns due to

C. State whether the following statements are true or false'

1. Far Point of a normal eYe is 25 cm'

2. Diffused reflection cannot produce an image'

3. Cones cause the sensation of color of objects in our eyes'

4.Thenumberofimagesformedbyacombinationofmirrorsdependson
the angle between the mirrors'

5.lmageformedbyaplanemirrorbecomesrealwhentheobjectisvery
close to the mirror'

4.

5.

r"a

a. DisPersion

b. Non oPtical aid

c. HypermetroPia

d. MYoPia

e. KaleidoscoPe

E. Give reasons for the following'

L.Arayincidentalongthenormaltoaplanemirrorretracesitspath.

2. We cannot see our image in old utensils of steel'

3.AnightbirdlikeowlcanseeVerywellduringthenightbutnotduringtheday.

4. Too little or too much light is bad for eyes'



t:

F. Answer the following qr,resfions in cme werd or a siargle sentenee"

L. Define reflection.

2. State the second law of reflection.

3. write all the characteristics of the image formed by a plane mirror.

4. Define angle of incidence.

5. Name two instruments that work on multiple reflections.

6. How many colours constitute white light? Name all the colours.

7. State two ways in which you can take care of your eyes.

8. lf a coil is placed between two parallel mirrors at 30 cm separation, then how many images
of the coin will be formed?

Answer the following questions in brief"

1. Distinguish between two types of reflections.

2. With the help of a ray diagram show the formation of image in a plane mirror.

3. What is meant by lateral inversion? Give an example

4. lllustrate multiple reflections with an example from real life.

5. lf the angle between the reflected ray and incident ray is 90o, then what is the angle of
reflection?

6. Show that white light from the sun constitutes seven colours. Name the phenomenon which
demonstrates the constituents of white light.

7. Define the two types of defects of vision.

Answen tl're following questiens !n deta!!.

L. Draw a diagram to show the reflection of light from a plane mirror. Define the following
terms: incident ray, reflected ray, normal, angle of incidence and angle of reflection.

2. Draw a labelled diagram of human eye and write the function of each part.

3. Define blind spot. What distinguishes the vision of day light birds from night birds?

4. Explain an activity to show persistence of vision. Write one application of persistence
of vision.

5. Explain the working of a kaleidoscope. State some applications of kaleidoscope.

Ouf of T$'ie ffims

When you wave your hand very fast in front of your eyes, the fingers appear to be blurred.
whv?

lf angle of incidence is 30o, then what angle does the reflected ray makes with the mirror?

Name the lens present in human eye. Where is the image formed in case of a normal eye.
How does the position image vary for a myopic and hypermetropic eye?

H.

L,

2.

3.
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In Real Lffe

1,. Vishal found that his grandfather was not able to read the newspaper clearly' He took him

foraneyecheck-up.TheDoctorcheckedhimandaskedhimtowearspectacles'Whatisthe
defect in the vision of his grandfather? which rens wourd have been used in his spectacles to

correct the defect?

2. Replacing all the incandescent light bulbs in your home with energy-efficient compact

fluorescentlampsorLEDlightoulbscontributestocarbonemissionsandinterferingwith
deficate ecosystems through right poilution. what are the possibre causes and effects of light

pollution?

Subject Enrichment

Aclivitti Eene. ' ' * ', ." l

check if you can convert a rough surface into a smooth and shiny surface' observe the

difference in the reflection between the rough surface and when the rough surface changes to

smooth surface. When do you see your image?

Profleaf Zmrte

Using the concePt of multiPle

Also check if laws of reflection

reflections make your own periscope with two plane mirrors'

hold good for the PeriscoPe'

Web-linke

* lmage formed by a plane mirror: https://www'youtube'com/watch?v=2ekOEsEMTBc

* worki ng of ka leidoscope : https ://www.youtu be.com/watch ?v= uxdG pXSTc0Q

CrossEir";ks

L,

2.

Howaremultiplereflectionsusefulforthedefenseservices?

How do painters use colors to create reflections or shadows to add life and dimension to

their paintings?

Teacher's Note

Demonstrate the laws of reflection of light. cuide the students to make their own

kaleidoscope. AIso, *-t" ar'l".n aware und 
"n.outage 

them to take care of their eyes

from time to time.
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Cn"pro, Fo"u,

Tne Moon

Stars

Constellations

The Solar System

Some Other Members

of Our Soiar Systern

{ffi

a .'. I ,
1 i .:r

Making your own Moon |ournal
You have learnt in the eariier classes

about the different phases of the moon.
Now, let us try and make our own Moon
Journal. You will have to be very patient
for this activity and will have to observe
the Moon for its complete cycle, that is,

28 days. For this, you will need to start
from the full moon day. (You can ask
your teacher, parents or guardian about
the full moon day of the month and then
start observing the moon.) Draw the
shape of the Moon for each day" Record
your observations in your Moon |ournal.
what do you observe and what do you conclude from the fuil
month's observations of the shapes of the Moon?

when you observe the sky on a clear day, you can onry see the bright
sun and some clouds. However, when you look at the sky at night,
you can see a large number of stars all over the sky. some stars appear
bright and twinkling and some do not twinkle. The objects that are
visible in the night sky as stars but do not twinkle are actually planets.
However, our sun, the ultimate source of energy on the planet Earth
is actually a star.

All these heavenly bodies ,r.h u, stars, planets, satelites like moon,
asteroids and comets are known ds celestial bodies. Let us study
about these celestial bodies in detail.

THE TTOON

The Moon is the only natural satellite of the Earth. The Moon does
not emit light of its own. It reflects the light falling from the Sun
on it. It is still the second brightest object after the Sun in the sky

lt'
s- 

,,'ln
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foliowed by venus. In fact, the Moon is the nearest cerestiar object to the Earth. The distance of the

Moon from the Earth is approximately 400'000 krn'

Its size is one fourth of the Earth and its mass is one-eighth of the mass of the Earth' Since gravity on

the Moon is too less to hold any gases, Moon has no atmosphere and no air' Also' there is no water on

the Moon. Thus, in the absence o? ui, u,tJ*ater life could not be possible on the Moon'

#il:*;"ll*l**mril';., revorves aroundthe 
Do vou know?

Earth in its orbit and the force of gru.ritution betwegn the Moon Neil Armstrong was the first man

and the Earth holds the Moon in its orbit' The Moon completes to land on the Moon' He was an

o,r. oruit around the Earth in 2e davs' 
:ff;:ffi':'fl"rffiirl"rranded

Phases of the Moon

If you carefully observe the Moon in the sky for a month to your surprise you will find that the Moon

appears to be different everv dav'tn-raci;**f:::::::ij:T:*ffL1'*:rent shapes of the

ifl:r::ffiIH;;ilJ;;ii;; whichcan be seen in the image below:
M

*"nwhichwecanseethefu11brightmoon,whiIeonsomeothers
we see only half moon and still other nrghts when the Moon is only p".tiutty visible or not visible at

all. Let us find out whY is it so'aII' Let us rrrrLr uur vY'/ 
:as the Sun and other stars do. We can see

We know that the Moon does not emit its own light' where
t ^-t^) +^.^,^rlc ,,. 'Therefore- onlv that par

H:ffi['#iJfi._T;"Jff:ffiili;ilt:f;i;gi:.*::ed towards us rhererore, onlv that part

"?ifr. 
Moon is visible which reflects the sunlight falling on it'

BasedontherelativepositionsoftheEarthandtheM"""'I1-::li::T::l::]qllli:lii:l
phases of

the moon as follows:

Fle&I E&E&{px*

When the Moon moves between the Earth and the

Sun, the side of the Moon facing the Earth becomes

.o*pf.t.fy dark. This is called the new moon' Thus' on

u n.* moon day the Moon is not visible at all in the sky'

Alro *. can say that on a new moon day' the Sun and

the Moon both rise and set simultaneously'

lffaxixcg *eesee*rt,

After a f"* duyt of the new moon day; the Moon

appears like a crescent' After the new moon day

,orrr" put, of the Moon gets illuminated as the

Earth starts moving away from the line between

the Sun and the UIon' We are able to see a silvery

arc which keeps growing for the next few days'

This phase is called the waxing crescent moon'
233



&aeae"*mr Esa#ffiEr

Within about a week from the new moon day, one fourth of the Moon's orbit around the Earth gets

completed. Thus, we can see half of the moon now due to its illumination from the sunlight. This is

called the first quarter moon.

EffmxEarg gBfufuwras e?s{p&cs

After the first quarter, with the further movement of the Moon, the greater part of the Moon gets lit

up by the sunlight falling on it. Thus, the illuminated portion of the Moon continues to grow until the

Moon is full. This phase of the Moon is called the waxing gibbous moon.

ffinxfll vrumon dSeH

After two weeks of the new moon day, the Moon has completed half of its orbit around the Earth. At

this time the illuminated part of the Moon coincides with the face of the Earth. Hence we can see the

full moon. During this part of the cycle, the rising time of the full moon coincides with the time of

sunset.

Bffaxafimg g$fuMmaem ffin$snx

After the full moon day, the reverse journey starts. That is the Moon moves such that the illuminated

part of the Moon will keep on becoming less visible. Thus, now the illuminated part of the Moon starts

decreasing. In simple words we say it starts waning. This phase is called the waning gibbous moon.

fummt qexmrter YEE€xlBs

Three weeks after the new moon, the three-fourth journey of the lunar orbit is complete. Again the

Moon moves into the position such that only half of the illuminated part of the Moon is visible on

the Earth. Therefore, we again see only the half-lit moon. This phase is called the last quarter or the

third quarter.

Waxt&aeg *sffiseeffi& ssa€lmtr&

Finally, the Moon approaches the end of its

orbit and the illuminated part of the moon

again reduces to a thin silver arc. This phase is

called waning crescent moon.

After the waning crescent the Moon again

reaches the position where we cannot see the

illuminated part of the Moon. Thus, we reach

back to the new moon day. Hence, the cycle

gets completed in 29 days passing through all

the eight phases of the Moon.

The 8flosm"s Surface
The Moon appears to be an attractive silvery

object for all of us here on the Earth. On the

contrary when astronauts first landed on the

moon, to their surprise they found that the

Moon's surface was just the opposite of what we

had imagined it to be. It is a dusty and barren

place full ofcraters ofdifferent sizes. It also has

a large number of steep and high mountains

and some mountains are as high as the highest

mountains on the Earth. Further, the absence of
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Most festivais in lndia are celebrated based on

the difierent iunar phases. For example, Diw'ali

is celebrated on the new moon day, while B'udh

Poornima and curu Nanak's birthdaSr are celebrateci

on the full moon day; Maha Shivratri is celebrated

on the thirteenth night of the u.raning n"rcon.



air and water on the Moon makes it unfit for life to sustain here. But interestingly, due to the absence of

water the Moon is abre to preserve most of its ancient features. In fact the footprints of the astronauts

visiting the moon also remain intact'

tr, ]furl.tr, l.fr.rr\J

A star is a huge celestial bodv. rhere are billions 'f :lT :1ll:. ,:it"?t:r,ri.'mg"TJJ.':tl:#
fl ,ir#,1'l:n:"f }:iff fr .$i:+;fi;!{{1::'^r.-i:::*:,'"ii[;:;ffi;ti:*:il,i:;
:lTlTlii:H:"il#i: ,'##:ii ii';;; ; distance',oi upp,o"i* atetv t4e,600,000 kilometers from

?.. r-,'* l'orqrrqe of the brisht light of the

illrilUf.;:TlTi:;xi5iil'ilJ:il, "J;ffi;;;'d;r;"t 
b..u,,," orthe bright light orthe

4
Sun, we do not see them'

After the Sun, Proxima Centauri (also known as Alpha Centauri) is

the nearest star to ,f'" g""tt' It is at a distance of 4'31ight years from

theE,arth.Alightyearisthedistancetravelledbylightin-oneyear.
Distances of all stars are usually expressed in terms of light years'

One light Year -- 9.46 x 101sm'

The light from the Sun takes about B minutes to reach the Earth'

The size of the stars are much bigger as compared to the Earth.

Some stars are 
".r., 

Utgg.r than Ih" Srm but Sun appears to be

bigger than other stars"is it is closest to the Earth while other stars

are very far away. pllplcurlo-zrzuovd

Though the life of stars is miliions of years' they are not permanent'

Since the stars are formed from gases' *nt" the gases t";n:: 
^^-- t ' 'i6"il'4 n$+

hydrogen run out l; 
"t 

they kJep on fusing into helium' the core F v' '

of the star begins to shrink' The temperature of the collapsing core ln ancient times' sailors and

rises so much that it makes the outer portion of the star to expand travellers used the pole star

greatly. At this poirri th. ,tu. is called a red giant' to find way when they had to

After passing the red giant stage, the fusion ends and the core starts travel during the night'

shrinking due to g,;uiy'The Jhrinking core ends up the star finaily

as a neutron star or a white dwarf star' 
-:^-^ ^lr ^+^+i^hdrrr nlriects

|ust as a consequence of the relative motion' all stationary objects

appear to be moving in opposite.directions' similarly since the

gu;rh rotates from iest to east' the celestial bodies appear to move

from east to west with the exception of the Pole Star which remains

fixed at its position. ff'O happens because the pole star lies on the

;;F".t u"i, of the rotation of the Earth' The pole star is only

visiile from the northern hemisphere'

&
*.T:; ltli i-

Aim: r,o demonstrate the direction of relative motion of ohjects

procedure: stand beiow a staticnar^y fan. start moving in a rota'i:cnal r!1cr*in beicvr the fan while

observing the fan carefuiiy" What do you observe?

observation: The fan will appeai" to r.nove in a direction opposite to yCILrr direcfion of rotation'

concrusion: stationary objecis appear to rnove in a direction opposite to vour direction of motion'
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Aim: To demonstrate the stationary nature of poie star.

Material required: An umbrella and white paper.

Procedure: Draw at ieast 15 small star shapes and i- big star on a white
sheet of paper. Cut out the small star shapes from the white sheet and
paste them at different points on the umbrelia. cut out the one big star
and paste it at the center of the urnbreIia such that it coincides with
the centrai rod of umbrella, that is, it iies on the axis of the umbrella"
Now, if you rotate the umbrella holding from thre central rod, what do
you observe?

Observaticns: The big star pasted et the center cioes not appear to

Conclusions; The Pole star appears to i:e stationary as it lies on the

:

', t/

move at all.

axis of the rotation of earth.

of Ursa Major.

CONSTDLUTTIONS

Many times you might have noticed that a group of stars appear to form certain patterns in the night
sky. Such a group of stars which resemble a certain familiar shape is called a constellation. Hindi name
for constellations is nakshatras. There are 88 recognised and named constellations.

The important features of constellations are:

' A11 the stars in a fixed pattern or constellation always stay together

' The constellations stay the same night after night.

* The names of constellations are derived from the figure or pattern they resemble.

. Constellations appear to move from west to east.

The four important constellations are:

. IJrsa Major or great bear

. Cassiopeia

Orion

Leo

One of the most famous constellations which is visible during the
summer nights is Ursa Major with its Indian name Saptrishi.
ursa Major is constellation of seven stars arranged in a pattern whose
shape resembles that of a bear. Ursa Major is visible all year in the
Northern hemisphere.

Sometimes Ursa Major is also known as big dipper as it resembles
the shape of a ladle. The four stars that appear as four vertices of a
quadrilateral make the bowl of the ladle and the remaining three
stars make the handle. The pole star being fixed in the sky lies on the
northern end of the extended line drawn through two stars at the end

Another well-known constellation is Orion that can be seen during winter nights.

Orion is one of the most magnificent constellations in the sky which consists of seven or eight bright
stars.
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AnothernamefororionisHunterasthethreemiddlestarsresemblea
shapeofthebeltofut""'t"''Thefourbrightstarsappeartobearrangedin
a quadrilateral Pattern'

Thebrighteststarinthenightskyis.Sirius,andcanbelocatedwiththehelp
of the orion constellatiorr."wh"r, you imagine a straight line through the

threemiddlestarsoforionandlookintheeastdirection,youCanSeeavery
Urtglr, star on the imaginary line which is actually Sirius'

*mmsimpe&s, q*xast,mffi ntisxa

cassiopeia is another prominent constellation in the northern sky which

canbeseenduring**.,,intheearlypartoftheiighl.}"arrangement
of stars is such that it looks like a distoried letter W or M' This constellation

is imagined to represent an ancient queen whose name

was CassioPeia.

fu&$ s{}xEsa{Hlrts!,ru

Leo constellation is a constellation consisting of 9 stars which form a pattern

resembling the outline of a big lion. It is visibie during summer nights and lies in

the northern skY.

Fill in the blanks:

::i ,,,,t :: :l :. .',' : ;,. :il::i:i'ltl

4 The nearest star to the Earth is the '.-**'"'-- - ' :,;

i, ;;;;"ffi, ,, u,ro knlwn :r:n' 
name ot ' -'- 

,^ -;',. 
^

7: The brigitest stai in the it y to.it.d close to oiion is ' -"-- - -- '

TNN $OIJTK StrSTEIU

our universe is unimaginably and infi,nitely big. It is a sum total of all existence. The universe consists

ofmanygalaxies,planets,stars'meteorites"'ttllitttandvariousotherthings'

our solar system is a part of the Miry way galaxy. The soiar system consists of eight planets and their

saterites revolving around the Sun. The Sun is the Solar Systerns central star which holds all the planets

by gravitation and it is the most massi" to,,,po"ent' other celestial objects such as stars' meteors'

asteroids and comets are also a part of the solar system' ' o^+.--- rr

The eight planets that revolve around the sun are: Mercury' venus' Earth' Mars' |upiter' Saturn' Uranus

and NePtune.

Sun . , .! o--.^ r..^^- +^ f^rr

The Sun is the nearest star to the Earth. Hydrogen inside the Sun fuses to form Helium' This process of

fusion inside the Sun releases a tremendoo, urrio*t or rr*t-.".rgy. This makes the temperature of the
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Sun extremely high. Also, the Sun is the most massive component of the solar system. Thus, it holds

the entire solar system with a strong gravitational pull.

Flmme*s
The four planets that are closest to the Earth are-Mercury, Venus, Earth and Mars. They are also

known as inner planets. They have solid surfaces with rocks, thus they are known as terrestrial planets.

The far-away planets, IJranus and Neptune are coldest being away from the Sun. They are known as ice

giants while the middle planets, Mars, |upiter and Saturn are known as gas giants.

Let us discuss all eight planets one by one.

The smallest planet and the planet nearest to the Sun is Mercury. The Sanskrit

name of mercury is budh. Due to its proximity to the Sun, it is not visible

because of the Suns bright light. However, after the sunset and before the

sunrise, it can be observed near the horizon. When mercury is seen in the

morning before sunrise, it is called the morning star in the Eastern sky and

when it is seen in the evening after the sunset it is called the evening star in

the Western sky.

Mercury is the fastest of all the planets to complete its orbit around the Sun

as it is closest to the Sun, that is, it has the smallest orbit. Mercury is mainly made up of iron. It has

no atmosphere and no satellites of its own. Though its orbit is small, it rotates very slowly such that

one day on Mercury equals about 59 days on the Earth. The revolution of Mercury around the sun is

completed in 88 earth days.

Venus is the second planet from the Sun. It got its name from the Roman

goddess of beauty and love. The Sanskrit name of Venus is shukra. The sizi

of Venus is almost the same as that of the Earth. Since it is very close to

the Earth it appears as a brightest planet in the sky as it largely reflects the

sunlight from the clouds. The atmosphere of Venus is quite thick due to which

it is the hottest of the inner planets. Venus rotates from East to West and it has

no moon or natural satellites. One rotation of Venus is complete d in 243 earth

days and one revolution around the Sun is completed in 224.7 days.
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ffi*ru planet from the Sun is our Earth. The Earth is the only planet in the solar system which

sustains life as it has all the essential r"q,rir".,,.rr,s to do so. The'sanskrit name of the planet Earth is

prithvi.The temperature on the Earth is perfect for water and rife due to its appropriate distance from

the Sun. Further, the force of gravitation of the Earth is exactly the magnitude required to hold the

atmospheric gases for the su.Iival of life. Some of the important features of the Earth are:

7Oo/o ofthe Earth is covered in water'

E,arth has a thin layer of atmosphere which

luy". prot"cts us from dangerous gases and

contains all the gases we need to live and the ozone

.*tr"*.ty harmiui ultraviolet radiations and heat in

Mmvs

The planet whose

from the Sun and

its surface Mars is

space.

, Earth is the largest pianet among the inner planets'

* Air water and land make up the most essential features of the Earth that sustain life on the planet'

- Unlike other planets, the Earth is neither too hot nor too coid. Rather the temperature of the Earth

is perfect for life to exist'

*TheaxisoftheEarthdoesnotlieontheplaneofitsorbitbutitiStiltedat23'5degrees'

* Earth has its own natural satellite that is moon. The Moon revolves around the Earth just like Earth

revolves around the Sun'

The Earth rotates about its own axis in 24howswhich make day and night The revolution of the Earth

around the Sun is compreted in 365 days which make one year. The different seasons on the Earth like

summer, winter, spring and autumn are a result of motion of the tilted Earth around the Sun'

surface aPpears to be red is Mars' Mars is the fourth planet

ifr" 
".tgf,Uour 

of the Earth' Due to the red appearance of

krrowrito be the red planet' The Sanskrit name of Mars is

mangala.

Mars is a small planet, although it is big as comp^ared to the Earth' with a

small amount of mass. Since it is quite iur u*uy-f'om the sun' it is very cold'

Similar to the Earth, Mars also contains the essential matter for existence of

life, that is, oxygen. Nn'ogt", carbon dioxide' water vapour and noble gases

though all these are also present in smal1 amounts'

Though scientists have not been able to prove any existence of life on mars, but

Mars has two natural satellites'

"gEeglBetrr

The biggest planet of the solar system is )upiter. |upiter 
1s 

the first of the outer planets' and the fifth

planet from the Sun. The Sanskrit ,ru-" or lrrplt"ri s brihaspatl. An interesting fact about |upiter is that

it is twice as large as all other planets put together and * tirylYi':-:::-1':i::::H:.Xl"l"i:, 
"til;#H.: r;;,?;;,;;;;i.5ruy., of atmosphere., it renects most of

the sunlight falling on it. This makes lupiter the brighter object in the 1gl*
sky.Thus,wecan.*rty,."|upiterinthesky'lupiterlsveryfarfromtheSun'
so it is too cold to susLin hfe. Further the presence of poisonous gases like

methane and ammonia makes it unfit for most life'

}upiterhasTgknownsatellitesanditrotatesrapidlyarounditsaxis.Ifwe
observethroughatelescope,fourmoonsof)upiterarevisiblewhichare

investigations are on.

almost as big as Planets'
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The second biggest planet after |upiter is the I

planet form the Sun. Like fupiter, Saturn is ak

hydrogen and helium. Saturn is well known fi

rings. Saturn's rings are made up mostly of ict

Saturn is shani. Saturn has 62 moons. Due to

speed, Saturn is not round but it is wider in tl

aturn. It is the sixth

o composed of mainly
r its visible colorful
, The Sanskrit name of
ts lighter weight and

.e middle.

and the only planet named after aGreek god, meaning

the skv. The Sanskrit name of Uranus is indra. Uranus has a

feature that it rotates horizontally from east to west. lJranus

, first planet to be discovered with a telescope. lJranus is the

.ggest planet of our solar system. It is believed that on the

of Uranus there could be a huge ocean. However, poisonous

rrrounding the planet makes it unfit for life. It takes Uranus

s to orbit the Sun. Uranus has 27 satellites.

UK SOI.AN SYSTEM

estial bodies are also present in the solar system. Let us

Uranus is the seventh planet from

SOME OTIIDR METTANKS OT

Apart from planets and stars some other

learn about them.

Neptune is the outermost planet of the solar system or we can say it is the eighth

planet from the Sun. Neptune is mainly made up of liquid andfrozen hydrogen

and helium. Since it is farthest from the Sun, it is the coldest planet. The Sanskrit

name of Neptune is yarun. Neptune has eight satellites and some rings around it.

Neptune is the second planet to be discovered with a telescope. It looks like a

blue ball.

Asteroids are a large number of small obiects lo< the vast space

belt. There areoccurring between Mars and |upiter called the i

thousands of these ancient space rubble located belt formed around

Sun within the5,000 years ago. Since asteroids also revolve

space between Mars and Jupiter, they are als minor planets.

Small celestial objects mainly composed

are comets. Comets also revolve around

A comet develops a long glowing.tail as

makes it visible.

It has a long bright tail with a head like a ball.

The period of revolution of comets are usually very large. For

example, Halley's comet has a period of revolution of 76 years around the Sun, therefore it is seen after

every 76 years. Comets gradually die down as and when they come closer to the Sun, their gases are

lost and finally they burn out due to the air resistance and the heat produced by other meteors.

24A

ofgases and dust particles

the Sun in an elliptical orbit.

it approaches the Sun which
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FEetmorc and xase&e*Prfrtes

Small chunks of rocks and debris in space are called meteoroids.

while falling through the Earth's atmosphere, meteoroids become

meteors which appear as a bright streak of light'

Meteors are also known as shooting stars. A meteor enters the Earth's

atmosphere at a large speed which gives rise to a lot of air friction.

Thus, u lurg. ulnorrrrt oi heat is produced due to which a meteor glows

brightly urr-d 
"ruporates 

quickly' Every year showers of meteors can be

seen periodicallY.

A meteor or a shooting star does not have light of its own like other stars'

the excessive heat .urrr"d by burning of particles entering the earth.

Generaliy meteors evaporate quickly before reaching the Earth but the one which reaches the Earth

u.ithout evaporating is called a meteorite. Meteorites are like pebbles and big rocks falling from the sky'

It is commonly assumed that meteorites are a part of asteroids which separated from them during their

orbit and fell to the Earth.

The light is produced due to

ffim&e$$$&ws

A satellite is a celestial body revolving around a planet in 
fl

ljlTil* 
manner to the revolution of planets around the 

k

Moon is a natural satellite of the Earth, which revolves

around the Earth due to its gravitational pull' The Earth

has some artificial satellites too. An artificial satellite is a

man-made space craft that is made to revolve around the

earth in a set orbit.

An artiflcial satellite can be launched into an orbit using

a rocket. Based on the purpose the aititude and design

of a satellite is decided. Artificial satellites revolve around

the Earth much cl0ser than the E,arths natural sateliite, the Moon.

A large variety of equipment such as cameras, sensors' relaying

these satellites r,r'hich run on solar cells'

Life today is highly dependent on these artificial satellites as:

machines and telescopes are carried in

1. Long distance transmission of prograrns on televisions' radios and the Internet and mobile Phones

use artificial satellites.

2. Artificiai satellites are used for weather forecasting'

3. Information about other planets, stars and galaxies are collected using artificial satellites'

4. Defence services use artificial satellites to keep track of the activities in neighbouring countries"-

India has launched many artificial sateilites till now. Aryabhatta was the first sateilite launched by India

in 1975.

Some other important satellites launched by India are INSAT, IRS, Kalpana-1, EDUSAT and Bhaskara'

The organi zationthat launches satellites fcrr India is iSRo-Indian space Research organization'
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State whether the following statements are true or false.

1. Mars is the farthest and the biggest planet in the solar system.

2. A celestial body that revolves around a planet is called a satellite.

3. Pole star appears to move from East to West.

4. INSAT is a natural satellite of the Earth.

5. The mass of Jupiter is greater than the total masses of all other planets.

6. Meteors cannot be seen during the day due to the bright light of the Sun.

7. On a waning crescent, the Moon is visible as full moon.

B. Stars emit light only at night.

I n 1: € r i 4

::: Ili:t

Phases of the Moon: Changing shapes of the moon

Planets: Celestial bodies moving around the sun

Meteorides: Little chunks of rocks and debris in space

Asteroids: Small objects that revolve in a celestial belt between Mars and Jupiter

Artificial satellites: Man-made satellites launched with the help of rockets

Light year: The distance travelled by light in one year

Constellation: A group of stars that form some recognizable patterns

frf g,*m,"$3

The moon is the only natural satellite of the Earth.

Moon has no atmosphere and no air and water.

Moon completes one orbit around the earth in 29 days.

Based on the relative positions of the Earth and the Moon there are eight distinct phases of
the Moon.

After the Sun, Proxima or Alpha Centauri is the nearest star to Earth. lt is at a distance of 4.3
light years from the Earth.

Light year is the distance travelled by light in one year. Distances of all stars are usually
expressed in terms of light years. One light V€ar = 9.46 x 101sm.

A group of stars that resemble a certain shape is called a constellation.

The four important constellations are: Ursa Major or great beir; Orion, Cassiopeia and Leo.

The eight planets that revolve around the Sun are: Mercury, Venus, Earth, Mars, Jupiter;
Saturn, Uranus and Neptune.

Apart from planets and stars, asteroids, comets, meteorites, meteors and satellites are also a

part of our solar system.
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Tiek tr! the correet answer"

L. The brightest planet in the universe is

a. Venus b. Mars

2. Which one of the following is not a planet?

c. Jupiter

' c. Orion

c. CassioPea

d. Saturn

d. Neptune

d. All of these

d. Saturn

d. Earth

d. None of these

d. Sirius

d. Sirius

a. Mercury b. Earth

3. Which of the following is a constellation?

a. Ursa major b. Orion

4, Asteroids are the celestial bodies found between

a. MercurY and Venus

c. Mars and JuPiter

5. The planet with colorful and clearly visible rings is

a. Earth b. Venus c. Mars

6. The brightest star in the night sky is

a. Sirius

7. The largest planet in the solar system is

a. Saturn b. Jupiter c. Mars

8. Which of the following is not an artificial satellite?

a. Moon b. INSAT c. EDUSAT

9. The second nearest star to the Earth after the Sun is

a. Alpha centauri b' Proxima centauri c' Orion

L0. The star that appears to be stationary in the sky is

b. Earth and Mars

d. Saturn and NePtune

b. Alpha centauri c. Proxima centuari d. Ursa major

a. Alpha centauri b. Sun c. Pole star

Fill in ttre hlanks.

1,. Saptrishi is the Sanskrit name of ''--."-- --.' -

2. The phase of the Moon that follows the new moon is known as ---.-.----- ---

3. The brightest star Sirius is located close to in the sky'

4. One rotation of Venus is completed in -- --- - earth days'

5. Weather forecasting is possible with the help of

State whether the followang stateil&ents are tnue or false"

1,. Mars is the coldest Planet'

Z. The festivals in lndia are decided on the basis of the position of the Sun'

3. All stars appear to move from East to West'

4. Our Earth and the Sun belong to the Milky Way galaxy'

5. Constellation Ursa Major consists of five major stars'
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D. Match the following.

L. Leo major

2. Mercury

3. Meteors

4. Mars

5. Earth

Give reasons for the following.

1-. Sun appears to be bigger than other stars.

2. Stars are not visible in the sky during the day time.

3. Life on Mercury is not possible.

4. The shape of the Moon visible to us keeps on changing.

Answer the f*li+wing quesfi**s in *s:e tnrsrd *r * singB* s*nteglre.

1,. Defi ne constellation.

2. What is the distance between the Earth and Proxima Centauri?

3. Name the four major constellations.

4. List all the members of solar system.

5. State the composition of Uranus.

6. Moon does not emit its own light. How do we see the Moon then?

7. What are asteroids?

8. Name the comet seen in 1986. What is its period of revolution?

Ar"rsw*r the f*ll*wir"rg quesfi*m* in hri*f.

1,. Define a planet. Name all the planets of the solar system.

2. Distinguish between a star and a shooting star.

3, Explain the cause of lunar phases. How many lunar phases exist?

4. Draw a diagram to show the pattern of Orion and Ursa Major,

5. State the difference between a meteor and a meteorite.

6. Which planet has similar characteristics to the Earth? Name those similar characteristics.

7. Define the term artificial satellite. Name a few important artificial satellites launched by lndia,

H. Answer the following questions in detail.

1. Explain all the phases of the Moon in detail.

2. What are the applications of artificial satellites in our life?

3. Define meteoroids. Explain meteoroids in detail.

4. How is pole star different from other stars? How can you locate a pole star?

5. Compare the volumes of Jupiter and earth if radius of Jupiter is Ll- times that of the Earth.

E.

a. Blue planet

b. Red planet

c. Constellation

d. Evaporate quickly

e. Smallest planet

F.

G.



Out af The ffimx

1. A grouP of stars is visible during late evenings of winter. The arrangement of the stars

resembles a hunter.

a. Name the specific arrangement of stars'

b. ln which category do these stars fall?

c. How many bright stars are there in this arrangement?

2. State the unit for measuring distances between stars. Define the unit' How much time does

light take to reach the Earth from the Sun?

3. Though the stars are not permanent but still they appear to be permanent' Why?

In Resfi L$s*

Alaya was checking out for the dates of Dussehra, Diwali and christmas in the calendar' she got

surprised and asked her mother that why the christmas falls every year on the same date but

Dussehra and Diwali fall on different dates. why do you think the dates for lndian festivals are

different every Year?

. ..ii"i/ 
j 

- ,,r":l-;

Aefiutfg E*me

1,. You have learnt about the eight phases of the Moon. Explore and explain the cause of

lunar and solar eclipses. When and why do they happen?

Z. plan a visit to a science museum or a planetarium where students can get to have an idea

about the planets, stars and constellations'

Proieet Zmm*

Using colourful and different sized buttons or

the celestial objects in it. You could use wires

could also use clay balls to show asteroid belt

Web-lf nkE

* Moon Phases: https://www.youtube.com/watch?v=AQ5vty8f9Xc

* solar system 101: https://www.youtube.com/watch?v=libKVRa01L8

* constel lati ons : https ://www.youtu be.co m/watch ?v=--M GQN hVs3s

Crosslirrke

1,. How is astronomy different from astrology?

2. How do celestial bodies cause ocean bulge?

balls to make a solar system model showing all

or threads to show orbits of each planet' You

between Mars and JuPiter.

Teachers should introduce lunar phases by telling about

their dates are decided based on the moon phases' Tell

how do they launch satellites.

the lndian festivals and how

the students about ISRO and
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€rVarkmkeme ffi (Unit 6 - Natural Phenomena)

Making a Disc of Colours

Light seems white but it is really made of 7 different colours - red, orange, yellow,

green, blue, indigo and violet. lf you spin a disc of different colours very fast, your

eyes cannot see the separate colours anymore. They blur together and are seen as

"white."

To make aWhizzer Wheel you will need

A disc with 6-7 distinct colours (as shown in the image), scissors, a sharp pencil

and a thin thread

1. Cut out the a coloured discs

2. ln the centre of the disc make 2 black dots on top.

3. Using a sharp pencil, carefully make two small holes in the places shown by the

dots by pushing the pencil through to the disc.

Thread the string up through one hole and down

through the other

Tie the two ends together and trim the knot

Hook your Ioop of string over your two index

fingers with the coloured disc in the centre.

Use your fingers to flip the disc until it is tightly

twisted

Steadily pull your hands apart to make the disc spin

rapidly

Move your hands inwards as the disc slows down

(to make the string twist in the other direction) and

then pull them apart once more

10. With practice you will be able to keep the disc spinning! Look at the disc while

it is spinning fast. You will see only a creamy white colour! Your eye cannot

pick out the different colours at that speed so it blurs all the colours together

to form white light. Remembe; white light is made of the 7 colours of the

spectrum.

4.

5.

6.

7.

B.

9.
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nit Test Paper 6 (llnit 6 - Natural Phenomena)

Tiq$q {,'} t*t* e*rr*ct &s?$w*n

1. Which of the following is an example of an instrument used for transferring

charges?

a. Gold leaf electroscope b. Gold leaf microscope

c. Optical microscope d' Telescope

2. Which of the following is an example of a optical device?

a. Electroscope b. raleidoscope c. Microscope d. None of these

3. A huge celestial body that emit its own light is called?

a. Planet b. Asteroid c. satellite d. Star

4. Which of the following is an opaque outer covering that protects the eyes?

a. Choroid b. Sclera c' Retina d' Cornea

5. Which of the following nerves carry electric signals from our eyes to the brain?

a. Sensory nerves b' Motor nerves

c. Auditory nerves d. OPtic nerves

&re tke f*$$*wia"*g stmfte$werets €rqx* *r fmEs*? #*r"vest t$:* Sm$s* stmt*em*n{s"

1. The angle of incidence is not equal to angle of reflection

2. White light consists of seven colors

3. Moon has atmosPhere of its own

4. Like charges repel and unlike charges attract

ffiEvw *ffie wsprd *r sffie *xmewp{* $mr tfue f*EB*wBn6"

1. When far-off objects appear blurred but objects nearby can be seen

Z. When it is difficult to see objects that are near but one can clearly see far

objects.

3. A device used to detect the presence and nature of charge on an object

4. The process of transferring the charge from a charged object to the earth or

ground

5. The instrument that records the seismic waves

*. &msw*r t$ts $*Efi*wietg qe'**st$**s.

1. With the help of a diagram describe all the phases of the Moon.

Z. What is friction? What are the various methods applied to reduce friction?

3. What is disPersion of light?

4. What are the various laws of reflection?

5. How is lightening caused?

ffi.
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Air Pollution-Its
Sources and Harmful
Efrects

Prevention of Air
Pollution

Water Pollution-
Causes and Prevention

Potable Water

Water Treatment

rcffi

Piant

Unfu 7
N/,f^,"AL Rearr^r,*t

Making a pollution catcher

Take a plain coloured (white) paper plate and make two holes on
one side of the plate around 4 crn apart using a hole puncher. Take
a thread or a shoe lace and insert the thread into the holes in a

way that you can hang the plate an1'where. Tie a knot on the loose
ends of the thread. Now, smear vaseline (petroleum jelty) alr over
the plate such that no part is uncovered.

You have just made your very own pollution catcher!

Locate a spot inside your house preferably near a window that
remains open throughout the day and hang your pollution catcher
by the window. Leave it for at least 2 weeks.

After two weeks you will notice tiny btack particles have got stuck
to your pollution catcher. These are the dirt particles present in the
air we breathe. These particles are called pollutants.

With the help of this pollution catcher you can measure the
amount of dirt particles in the air and take steps to make the air
cleaner and protect yourself. You could make several pollution
catchers and hang them at places that you feel need to be
identified for the intensity of pollution.

ii iil
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Two of the most important naturar resources are the air and the water. The human population and

the entire life on this Earth need air and water for survival. However, some of the human activities

such as unchecked industrialisation and urbanisation have contaminated these natural resources,

making them unfit for living organisms. The contamination of water bodies and air has caused

global"problems such as giobal warming' acid rain' etc'

For a healthy sustenance of life on the Earth, we need to ensure that air and water are pollution free'

In this chapter, we win discuss the causes of air and water po[ution and the effects of this pollution

on our lives. We shall also discuss the different ways in which pollution can be prevented'

AHffi PffiE"E,{iYKffiffi

Air pollution can be defined as the presence or introduction of substances that are harmful or

poisonous. Some examples of such substances are smoke, dust and toxic gases' These toxic and harmful

substances that po[uteihe ai. are called ponutants. These poriutants affect both living and non-living

things.

Industriai emissions, automobile exhausts and burning of fossil fuels as a result of human activities

lead to poliution of uir. In addition to human-induceJpollution'::T::::T:::*,1??::X*:'*U

fff"|ouf i:til: Ii a, exampre, dust and smoke frornvolcanic eruptions or natural forest fires'

qe4sE@8iiEa*5fldi,ffiii,

t'tL-Lnau(

Sources of Air Pollution
The following points discusses some of the most common sources of air pollution:

1. Automobiles: The exhaust that comes out of the vehicres is a result of burning of fuels such as

petrol and diesel in their engines. The exhaust, thus, has poisonous gases such as carbon monoxide

and nitrogen oxide. Both of these gases act as pollutants' 

ZAil
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Natural sources of air Pollutiott'



2.

J.

Industries: Many industries burn fuel to run their machines. such industries release harmful gases
through chimneys, thus polluting the air.

Agriculture: sometimes, farmers burn the leftover crops to clear their fields for the next round
of cultivation. This releases smoke into the air, thus poil.r,irrg it. Excessive use of pesticides and
insecticides also leads to the release of certain toxic gases in the air.

4' Domestic Practices: use of wood, coal or dung cakes as a fuel for cooking releases smoke and
fumes into the air.

5' Natural events: volcanic eruptions and natural forest hres add a lot of dust and smoke in the air
thus polluting it.

6' Deforestation: Deforestation disturbs the balance of gases (carbon dioxide and oxygen) in the air.
This also leads to the pollution of air.

7 ' Accidents: Sometimes, harmful gases leak due to explosion in industries or otherwise. This addpollutants in the air in bulk.

,i :, ;

Pollution in air is very harmful to all living beings as well as non-living things. Some of such effects arementioned here.

Many health problems are caused due to air pollution.
1' carbon monoxide: Although it is a colourless and odourless gas, it is very poisonous. If it is

inhaled in excess, it becomes fatal. carbon monoxide combines with the haemoglobin of the blood
and forms carboxyhaemoglobin. This disables the blood to carry oxygen. The deficiency of oxygenin blood leads to unconsciousness and even death.

2.

J.

4.

oxides of sulphide: compounds like sulphur dioxide and sulphur trioxide damage lungs and are
causes of numerous respiratory diseases. Sulphur dioxide is faial to plants.
oxides of Nitrogen: These compounds are responsible for the congestion in lungs, which leads torespiratory problems.

Lead oxide: Brain damage and mental disorders are caused by the lead oxide present in the
automobiie exhaust.

Fumes: Toxic fumes reieased from different types of industries cause irritation in eyes, nose and throat.
Dust: Fine dust particles are the main cause of bronchitis and many other respiratory problems.

3:*"r-::::.:'.:,ln^::T:*" 
,r.Ll: air combines wirh the fog and form smos. Tr" .-og has manypollutants as well as oxides of nitrogen. These cause many;"rpir;;;; il?;;:

5.

6.

certain particles released in automobile exhausts are so small that they pass through even the hairof our nose' These particles cause irritation in our nose, throat and respiratory tract. such particles
even reach our internal organs and accumulate there, causing severe jurnug" to our health. Thestomata of plants are also blocked by these particles. These fine particles rJmain suspended in theair and thus are called suspended Particulate Matter (spM). some examples of spM are unburnt
carbon particles, lime particle and cement particles.

When rainwater contains large amounts of dissolved acids, it is called acid rain. When we burn fossil
fuels (petrol, diesel, etc.), large amounts of toxic compounds such as carbon dioxide, carbon monoxide,
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oxides of nitrogen and surphur, and unburnt hydrocarbons are rereased in the air. These compounds

rise higher in the atmosphere and react with the water vapour present in the atmosphere. Sulphuric

acid and nitric acid are formed as a result. These strong acids pour down along with the rain, resulting

in acid rain. Acid rain causes the following damages:

1. It makes the water of fresh water bodies such as lakes and rivers acidic in nature. This destroys the

aquatic iife forms.

z. It increases the acidity of the soil, making it infertile. Arso, this further affects the plants and

animals thriving and living on/in the soil'

3. Metallic structures and objects such as railway tracks, iron gates, bridges, etc', corrode at a faster

rate, shortening the average life span of such structures'

4. Historical monuments and buildings are also greatly harmed by the acid rain' Acid rain leads to

a phenomenon known as the -urbl" cancer. ithe marble cancer is a condition referring to the

corrosion of buirdings and statues made of marbres by the action of sulphuric and nitric acid.)

ffi&*fumH EWmrm6rag

Globai warming i, th" orr"ruli rise in the average temperature of the Earth' This increase in the

temperature is the result of the increased gr"",iho"t" effect' The greenhouse effect is the phenomena

where the suns radiations are trapped. Uy ifr. atmosphere of the Earth' Atmospheric gases such as

carbon dioxide, water vapour, methane and

chlorofluorocarbons (CFCs) trap the rays of

the sun. This leads to the heating of the Earths

surface. Now, because of the excessive burning

of fossil fuels, the percentage of atmospheric

gases like carbon dioxide has increased in the

atmosphere, leading to unbalanced proportion

of gases. This disturbance in the balance of

gas"es in the atmosphere has led to increased

!."errhour" effect, which in turn has increased

the average temperature of the Earths surface'

ieading to the following:

1. The increased surface temperature is

melting the polar ice caps, which, in turn'

is increasing the water level in oceans'

leading to submerging of land'

2. This has also affected the water cycle and

rain patterns, causing changes in climate

and weather Patterns.
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Greenhouses gases

{trap heat}
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Many people use large glass houses to grow their

ptantt. The giass walis trap the sun rays and keep the

inner temperature warmer than the outside' The warm

temperature is a more suitable environmeni for growth

of the plants.

Greenhause effeet.
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3' changing rain patterns are also disturbing the agriculture cycle, leading to food production
problems, which may one day lead to food ..u..ity.

4' Tsunamis and increased frequency of cyclones, floods, and other such natural disasters
global warming.

#somm H,ayer

ozone is a gas that is present as a layer the stratosphere of the
Earth's atmosphere. This ozofle layer prevents the harmful ultraviolet
(uv) rays from entering the Earth's atmosphere. However, this layer
is being damaged by the cFCs released in the air by refrigerators,
air conditioners and aerosol sprays. ozone layer depletion has the
following harmful effects :

1. cataract, eyesight damage and skin cancer are some of the
diseases that can be caused by uv radiations in humans.

2. uv rays can cause gene mutation by altering the gene structure
of living organisms.

3' Early development stages of animals such as fish, crabs and some other animals can also be
damaged by the UV radiations.

Preventlon and Controtr of Air Fnflflan&fi&E?

Following steps can be taken to prevent and control the pollution
of air:

1. Automobiles with engines that work on the principle of
complete combustion of fuel should be used as compared to
old technologies. This reduces the release of carbon Lonoxide
and smoke in the air.

Environment-friendly fuels, also called the clean fuels, like
the compressed natural gas (CNG) shouid be used. CNG is
called clean fuel as it produces lesser amounts of pollutants
than petrol and diesel.

Lead-free or unleaded petrol should be used as it releases less
pollutants in the atmosphere. This decreases the toxic lead
release in the air.

4. All vehicles should undergo regular pollution checks.

5. Lesser use of personal vehicles and more use of public
transport reduces the number of vehicles on roads and thus
decrease the amount of automobire exhaust in the air.

6. For domestic purposes, liquified petroleum gas (LpG) should
be used instead of wood and coal.

7. Hydroelectric energy solar energy and wind energy should be
used as these are cleaner sources ofenergy.

8. Industrial chimneys should be fitted with gas filters.

9. Residential areas should be far away from industrial sectors
so as to reduce health hazards due to air pollution.

10. Afforestation should be encouraged to reduce the greenhouse
effect as well as the pollution in the air.
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a result of

An ozone hoie appears every
year in the spring season for
2-3 months over Antarctica.
It is known as the Antarctic
ozone hole. This hole has
grown steadily in the past two
decades.
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11. Use of recycled paper shouldbe encouraged to discourage cutting down of trees'

12. Crackers should be banned as they produce a lot of smoke and dust'

l3.Awarenesscampaignsshouldbeorganisedtospreadawarenessaboutmethodsandwaystocontrol
and Prevent air Pollution'

Kle* Ycee* E*xeqlwsF

The Van Mahotsav

Thistree-plantingfestivaliscelebratedinthefirstweekof-Julyeveryyearinlndiasincetg5o.The
objectiveofthisfestivalisto'savetheMotherEarth''Duringthisweek'awarenessdrivesare
conducted throughout the country and people are encourag"o to piant more trees anci adapt

eco-friendlY waYs of living'

State whether the following statements true or false'

1. pollutants affect both living and non-living things'

2. use of wood, coar or dung cakes as a fuer for cooking is good for

environment'

3. Carbon monoxide is a colourless and odourless gas'

4.CNGproducesmoreamountofpollutantsthanpetrolanddiesel.

5.Crackersshouldbebannedastheyproducealotofsmokeanddust.

ery&HmK ffi#x,tuai?&#rq

The contamination of water by unwanted and harmfur substances is called water pollution'

Most common water pollutants are domestic sewage, industrial wasteS, pesticides and fertilisers.

These pollutants pollute the water, which has hazaldous effects on both living and non-living things'

water is the most abundant naturar resource. It covers about two-thirds of the Earth's surface' Pollution

of water bodies greatly affects the life on the planet. The pollution in water seeps to the soil as well

the water tabre present below the ground. Thos, polluting other natural resources as well' In the past

few years, lakes, ,ir.., and pond, *rri.1 u." ,ori.", of drinking water for many cities' have been

contaminated, resulting in scarcity of drinking and ciean water'

Water Pollution
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Sen ymnu $qx^e{swff

The Tai iVlahal in Agra, lndia is a world-famous heritage site. lt is famous for its grandeur and
white marble and sandstone. However, in the past few years, the white marble has started
to become yellow' The reason for this is the various industries located around the historical
monument. The industrial exhausts are turning the white stones yellow. The exhausts from
IVlathura oil refinery and other chemical, leather and automobile industries release sulphuric oxide
and nitric oxide that form the acid rain. The acid rain slowly destroys the marble of Taj Mahal
through the phenomenon called the marble cancer.

To save the Taj Mahal, the Supreme Court of
lndia has taken several steps. Some of them are
as follows:

. The Mathura Oil Refinery has been working
towards reducing its exhausts.

A Taj Nature walk has been made by planting
19,ooo saplings around the Taj Mahal.

The industries have started using clean fuels
such as the CNC and LpC

The public transport, i.e., the three-wheelers
have also switched to CNC.

Causes of l[Iater pollution
Some common causes of water pollution are discussed here.

Husdum&ries

The release of untreated industrial discharge directly into water streams and bodies is one of the
major causes of water pollution. Highly toxic chemicals such as arsenic, mercury, lead and some other
compounds are released from paper, leather, textile and paint industries.

AgrB*utrtwre
Farmers use large quantities of pesticides and fertilisers to enhance their crop productivity. Excess of
these chemicals wash down to nearby water bodies and contaminate them. Pesticides and fertilisers
also seep through the ground, thus contaminating the underground water as well.

&*rseem&&q,&a&ivfi &Eem

Household wastes such as kitchen wastes and sewage are discharged directly into water bodies. This is
a major source of water pollution.

E€cxxatmm &c&&wEtfies

Another reason of water pollution is the bathing of humans and domestic animals in the local water
bodies.

S&I Sp$6$s '
Another very important and dangerous source of water pollution is the spillage of oils from in-water
rigs as weli as from on-road or in-water accidents of large oil tankers that spill the oil directly or '

indirectly into water bodies. The oil spills cause death of large numbers of aquatic plants and animals.

Atmxeeim mr*d ffiercflear y*s&s

Atomic tests and nuclear test are conducted underwater in oceans. During these test, toxic gases are
released that pollute the water.
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Aim: To test the quality of water from different sources

Materials required: Samples of water from different sources. Beakers, red and blue litmus papers

Procedure:

l,.Collectsmallsamplesofwaterfromdifferentwaterbodiessuchaslakes'ponds'tapwater'
drain watel filtered water, etc' in different,beakers'

2. Label all the beakers'

3. with the help of a litmus paper, ascertain whether the sample is basic or acidic in nature'

4. Observe the colour of water samples'

5. Observe if theY have anY odour'

Observation: Make an observation table in your notebook as shown below and fill in your

findings.

i::' 
':':

SamPle A 
,

SamPle B

Conclusion: Discuss your findings in the class'

"i::, li : l
n&B&rsfarAr s6

water pollution has adverse effects on ali kinds of life' Let us learn more about these'

ffiEarmasmra *X*mEfrfu

Numerous heaith diseases such as cholera, typhoid, jaundice, gastroenteritis,.dysentery and diarrhea

are caused i. trrnru.ri"lrg. b".u.rse of .onru'mption of contaminated or polluted water'

Whenexcessivefertilisersarewashedoffintowaterbodiessuchaslakes
andponds,thealgaepresentinthewatermultipliesatafasterrate,resulting
in algal bloom. This ieads to a higher rate of consumption of the dissolr'ed

orygl from the water by the incieased algal population for respiration.

Thiscreatesascarcityofoxygenforotherlivingorganisms..Inadditionto
this, when the algae dies, the microorganisms use much of the oxygen for

J".o*po.ition oi the dead algae. Thui, rest of the living organisms (aquatic

pi*,. and animals) face a scarcity of oxygen and- start to die' This process is

calledeutrophication.Thus,eutrophicationcanbedefinedastheexcessive
richness of nutrients in a lake or oiher body of water, fre.quently due to run-

off from the 1and, which causes a dense growth of plant life'

Biologicar magnification is the process in which certain substances such as pesticides or heavy metals

when washed into lakes, rivers and the ocean, move up the food chain in greater concentrations as they

are incorporated into the diet of aquatic organisms, *iri.h in turn are eaten by bigger fish' large birds'

animals, or humans. with time, these toxic"s accumulate in tissues of organisms and sometimes prove

to be fatal.

255

Eutrophicatiorv



As discussed earlier, oil leaks are a great threat to aquatic life. The oil, thus, leaked, form a thin layer on
the surface of the water. This layer of oil, calied the oii slick, cuts off the supply of air and light of the
water body. Thus, killing the aquatic life. The oil slick is cleared mostly by using detergents. Even these
detergents pollute the water.

The pollutants released into water from industries seep into the land and pollute the soil. This is

hazardous as it make the soil infertile and also mdkes it inhabitable for organisms that live in the soil.

Thermal plants discharge hot water into water bodies that damages the aquatic life.

ffs'evmea*$elgp mssd *elee*sq>& **l Ww&er fu$&ce&&mgx

As we now know the hazardous effects of water pollution, let us now discuss some ways in which water
pollution can be controlled and prevented.

1. The toxic industrial discharged should be first treated to make them toxin free and then released
into water bodies.

2. Excessive use of pesticides and insecticides in agriculture should be discouraged.

3. Farmers should be encouraged to use eco-friendly pesticides and insecticides and follor,r,

farming methods.

4. Dornestic sewage should be first treated in sewage

water bodies.

treatment plants and then only released into

5. Washing of clothes and utensils, bathing of humans and animals in water bodies such as lakes and
rivers should be discouraged.

6. The faecai matter should never be discharged into water bodies.

7. Dead bodies should not be disposed of in water bodies. They should be either cremated or buried.

8. Atomic and nuclear explosion should be avoided.

9. Strict pollution control rules should be enforced by the government.

10. People should be made aware of the hazardous effects of water pollution and encouraged to follow
environment friendly practices.

$ *".I fl*dl/ i-.rr,lrfr!+{,+./,r i --4.*r6+

Fill in the blanks.

organic

l-. Water covers about

2. cause death of

3. Pollutants make the soil

4. When the algae present in the

5. Excessive use of
discouraged.
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POTABLD IfiIATER

The water which is fit for drinking and suitable to cook food is calied the potable water' Potable water

does not cause any health hazards. Several methods are used make water potable' some of them are

discussed here.

S<sE$flxxg

when water reaches a temperature of 100oc, it is said to be boiling. At this temperature, the disease-

causing microorgani.ms oi the pathogens are killed' This makes water cleaner' However' toxic

impurities such as chemicals are not removed by boiling'

e&xKqprfrenm&f;eB? 

---- ^ +^Lr^+^ ^^nroi lded to the water to kill the pathogenic
In this method, halazone tablets containing chlorine are ac

bacteria.

ffiEpfimsBa A$c.enxn

Alum makes the impurities hear,y and they settle at the bottom of the container' The clear water

is slowly transferred'to another container so as to leave the settred impurities behind in the first

container.

H,E'meae arsd Pe&mssfi aeass ffierxaxaaagrea'ae€ffi

In wells, the addition of lime and potassium permanganate kills the pathogenic bacteria present in the

water, making the water germ free'

Some UV filters
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Following steps are followed for treating the water:

1. Sedimentation: The water from rivers and iakes is supplied to a sedimentation tank, where the
water is allowed to stand for a day. This allows the heavier impurities to settle down at the bottom
of the sedimentation tank. Some of the lighter impurities are still suspended in the water.

2. Loading: Loading is the process of making lighter impurities heavier by the addition of alum. The
lighter particles adhere to the heavier particles of the alum. The alum then takes these impurities to
the bottom of the tank.

3. Filtration: A filtration tank has layers of gravel,, sand and charcoal. The water from the loading tank
is passed through the filtration tank, where the different layers clean the water further by remJving
lighter suspended particles, which did not clear in the earlier step.

4. Chlorination: After filtration, the water is transferred to another tank, where chlorine is added to
the water to kill any pathogens (germ-causing pathogens) present in the water. The water is now
potable.

5. Storage: After chlorination, the now potable water is transferred to a ciean storage tank from where
it is distributed to our homes through pipes.

the natural environment leading to

of substances in

are smoke, dust and

,.---;i i::t,gg,-1 d

Pollution: lntroduction of pollutants or contaminants
adverse changes.

Air pollution: Air pollution can be defined as the presence or introduction
the air that are harmful or poisonous. some examples of such substances
toxic gases.

Acid Rain: When rainwater contains large amounts of dissolved acids, it is called acid rain.
Global Warming: Global warming is the overall rise in the average temperature of the Earth.
Greenhouse effect: The greenhouse effect is the phenomena where the sun,s radiations are
trapped by the atmosphere of the Earth leading to increase in the temperature on the Earth,s
s u rfa ce.

Ozone layer: Ozone is a gas that is present as a layer in the stratosphere of Earth,s
atmosphere. This ozone layer prevents the harmful ultraviolet (UV) rays from entering the
Earth's atmoiphere

Water Pollution: The contamination of water by unwanted and harmful substances is called
water pollution.

Eutrophication: The excessive richness of nutrients in a lake or other body of water, frequently
due to run-off from the land that causes a dense growth of plant life.

Biologica! magnification: The process in which certain substances such as pesticides or heavy
metals when washed into lakes, rivers and the ocean, move up the food chain in greater
concentrations as they are incorporated into the diet of aquatic organisms, which in turn are
eaten by bigger fish, large birds, animals, or humans causing harrnful effects to the organisms.
Portable Water: The water which is fit for drinking and suitable to cook food is called potable
water.

Water Treatment Plant: Water from rivers and lakes is brought into the treatment facility,
where it undergoes a series of process of purification before reaching our homes.
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Air pollution is the Presence or

poisonous such as smoke, dust

the air are called air Pollutants'

Air pollution is caused by vehicle exhaust' use of wood' coal or

of harmful gases by industries, excessive use of pesticides and

introduction of substances in the air that are harmful or

and toxic gases. The toxic and harmful substances that pollute

and natural forest fires.

carbon monoxide, oxides of sulphide, oxides of nitrogen, lead oxide' fumes' dust are all

pollutants that harm the human health'

carbondioxide,carbonmonoxide,oxidesofnitrogenandsulphurandunburnthydrocarbons
react with the water vapour present in the atmosphere, forming sulphuric acid and nitric

acid. These strong acids pour down along with the rain, resulting in acid rain'

Disturbance in the balance of gases in the atmosphere has led to increased greenhouse

effect, leading to melting of polar ice caps, affecting the water cycle and rain patterns' and

disturbingtheagriculturecycleandleadingtofoodproductionproblems.

ozonelayerisbeingdamagedbytheCFCsreleasedintheairbyrefrigerators,airconditioners
and aerosol sPraYs.

The contamination of water bY

Most common water Pollutants

fertilisers.

Some common causes of water pollution are industrial

kitchen wastes and sewage and oil spillage'

Numerous health diseases are caused in human beings

dung cakes as a fuel, release

insecticides, volcanic eruPtions

unwanted and harmful substances is called water pollution'

, are domestic sewage, industrial wastes' pesticides and

discharge, pesticides and fertilisers,

because of consumPtion of

contaminated or Polluted water'

Eutrophication and biological magnification are results of water pollution by fertilisers and

pesticides. The pollutants released into water from industries seep into the land and pollute

the soil.

Thewaterwhichisfitfordrinkingandsuitabletocookfoodis

Several methods are used for making water potable-boiling'

potassium permanganate and domestic filters'

water is treated at a water treatment plant before being supplied into homes'

A. Tick (tZl the correct answer'

Which of the following

a. Carbon dioxide

Which of the following

a. Carbon monoxide

Which of the following

a. Nitrogen oxide

not an air Pollutant?

Dust c. OxYgen

a poisonous gas?

Carbon dioxide

fatal to Plants?

Sulphur dioxide

c. Nitrogen

c. Carbon dioxide

called the Potable water'

chlorination, alum, lime,

d. Smoke

d. Oxygen

d. Oxygen

1..

2.

3.
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4. Acid rain causes which of the following conditions?

a. Skin cancer b. Bone cancer c. Mouth cancer d Marble cancer

5. The frequency of tsunamis has increased because of which of the following factors?

a. Heavy rains b. Global warming c. Thunders d. Hurricanes

d. Oxygen

6. Which of the following is a greenhouse gas?

a. Sulphur b. Carbon dioxide c. Nitrogen

7. lnstead of wood and coal as domestic fuel,.we should use which of the following fuels?

a. Petrol b. Diesel c. Kerosene d. LPG

8. Eutrophication is caused because of which of the following types of pollution?

a. Air pollution b. Water pollution c. Soil pollution d. Noise pollution

9. Which of the following is not a method for making potable water?

a. Boiling b. Chlorination c. Straining d. Addition of alum potash

10. The filtration tank in a water treatment plant does not have which of the following substances?

a. Coal b. Sand c. Gravel d. Charcoal

ffi. ilill in th* h[an&<s.

the natural resources.

The toxic and harmful substances that pollute the air are called

Natural forest fires add a lot of and in the air.

present in theBrain damage and mental disorders are caused by the
automobile exhaust.

UV rays can cause in living organisms.

For domestic purposes, -- ------ should be used instead of wood and coal.

should be encouraged to reduce the greenhouse effect.

and seep through the ground and contaminate the
underground water.

The matter should never be discharged into water bodies.

Domestic filters are fitted with ----- filters to clean the water.

2.

3.

4.

5.

6.

7.

8.

9.

10.

e" *frateh the foiimwing"

1.. Nitrogen oxide

2. Volcanic eruptions

3. Deforestation

4. Carbon monoxide

5. Dust

6. Nitric acid

7. Chlorofluorocarbons

8. Ozone layer

9. Biological magnification

10. Potassium permanganate
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a. Carboxyhaemoglobin

b. Acid rain

c. Germ-free well water

d. Greenhouse'gases

e. Water pollution

f. Air pollution

g. Poisonous gas

h. UV radiations

i. Bronchitis

j. Disbalance of gases in atmosphere
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Give reasons for the following.

1.. Soil erosion can lead to air pollution'

2. Overuse of packaged material can cause depletion of the ozone layer'

3. Chlorine helPs clean water.

Answer the followlng questions in one word or a single sentence'

t. What are the natural causes of air pollution?

2. Which gas combines with haemoglobin of blood to form carboxyhaemoglobin?

3. Name any two greenhouse gases'

4. Name the particles that damage the ozone layer'

5. Name the types of filters used at homes for purification of water'

Answer the following questions in brief'

L. Define the following:

a. Air Pollution

c. Pollutants

e. EutroPhication

g. Acid rain

i. Potable water

Answer the following questions in detail'

1. Write a short note on the sources of air pollution?

2. What are effects of air pollution on human health?

3. How is acid rain formed? What are its harmful effects?

4. Explain the phenomenon of global warming. How is it effecting the life on the Earth?

5. Where is ozone layer found? What is its important?

6. Write a few steps that can be taken to prevent and control air pollution'

7. What are the common causes of water pollution?

8. What are the effects of water pollution?

g. what are the different methods of making water potable?

10. Explain the different stages or steps of a water treatment plant'

G.

b. Water pollution

d. Algal Bloom

f. Global warming

h. Biological magnificafion

Out of Tf:e ffi*x
your class is going on a trip to a farmhouse. You will also be visiting nearby fields' How will you

advise your classmates to prepare themselves so that you have an eco-friendly outing. Also, if you

are to address the farmers about eco-friendly agricultural practices, what all will you talk about?
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In Resl Lffs

The Ganges River Dolphins are one of the very few species of
fresh water dolphins in the world. Unfortunately, the species

has now become endangered. The building of hydroelectric and

irrigation dams along the Ganges prevent the natural movement

of these dolphins from up and down in the river and is thus the

major reason for the reduction in their population.

Explore the effect caused due to human-indu&d pollutions and activities that has effected a few
more indigenous species in the Ganges.

l

Subject Enrichment ------

Aefivitg Zcnm

Organise a 'Cover the Manhole' Drive in your neighbourhood. Form a group and do a survey
of the entire neighbourhood and count the number of manholes in the area. Prepare a list of
open, damaged and closed manholes. With the guidance of an adult, submit this report to the
local municipality office and ask for immediate repair and cleaning of the manholes.

Proieet Zone

Prepare a chart on AIR POLLUTION and WATER POLLUTION, each with the causes and steps for
prevention. Display them in your classrooms.

Web-lfnFcs

Ai r Po I I utio n 10 1 : https ://www.youtu be.com/watch ?v=e6rgls LyLYs

Water Pollution Documentary: https://www.youtube.com/watch?v=h198sZXP7fl)

, The Yamuna, lndia's Polluted river: https://www.youtube.com/watch?v=eHCalvPN2rY

Croselinks

On the map of lndia, identify and mark ail the important hydroelectric dams. List down the
advantages and disadvantages of building these dams to surrounding flora and fauna.

Teaehgr"s Ns€e--
It is important that students of this age understand the effect of global warming and
pollution effecting our Earth in the most severe manner. The daily livelihood of people,

animals and plants is now getting effected due to the impact created by human-induced
activities. Make them aware of this situation and encourage them to take appropriate
steps from today as they are the torchbearers of the future generations.
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Make your own water filter

Let us learn to make a simple and effective water filter at home.

For this you will need

A plastic bottle, cotton, activated carbon'or charcoal, fine sand, gravel or small

rocks

1. Take a plastic bottle and cut its base.

2. Open the bottle from its mouth and put some cotton there.

3. Rinse the charcoal well and dry it. Now add charcoal or activated carbon

from the wide end of the bottle.

4. Add fine sand on top of charcoal or activated carbon

5. Rinse the gravel well and dry it. NoW add gravel or small rocks

Your simple water filter is readY.

Now pour unclean or dirty water slowly from the wide end of the mouth. Keep

a glass at the base of the bottle to collect the water. You will see that the glass

contains clean water

fl

Bottle top

Coarse sand

Charcoal

Cloth

Bottle bottom

(llnit 7 - Naturol Resources)
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flim Paper
Y$ck {.,r"} the correct answer.

1. The gas that forms carboxyhaemoglobin

a. Oxygen

c. Carbon dioxide

(Unit 7 - Notural Resources)

t:

i

&,{.

Carbon monoxide

Nitrogen

Stomach

Kidneys

by

b. Oxygen

d. Lead oxide

b. Acids

d. Bases

b. Potassium permanganate

d. Sulphate

ffi"

2. Sulphur dioxide and trioxides damage our

Lungs

Liver

3. Which of the following is not a pollutant?

a. Carbon monoxide

c. Sulphur dioxide

4. Marble cancer is caused

a. Salts

c. Minerals

5. Loading is done by

a. Alum

c. Lime

Are the following statements true or fatse? Correct the false statements.

1. Thermal plants discharge cold water into water bodies

2. The water which is unfit for drinking and suitable to cook food

3. Purification of water is done in water treatment plants

Give eine vuord or one example for the fellowing.

1' A gas that is present as a layer the stratosphere of earth's atmosphere

2. The contamination of water by unwanted and harmful substances

2. Excessive richness of nutrients in a lake or other Fody of wateri frequently
due to run-off from the land, which causes a dense growth of plant life

Answer tl'le following questions.

1. What is air pollution? What are the various ways of controlling air pollution?
2. What is acid rain?

3. What is global warming?
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Periodic Test 1,

(Bosed on Chapters 1-3)

A. Tick (.f) the correct answer.

1. Which of these is a modern method of

a. Dhekli

c. Pulley

2. Which of these belongs to protozoa?

a. Virus

c. Chlamydomonos

3. Which of these is called artificial silk?

a. Polythene

c. Rayon

4. Which of these is caused due to virus?

a. Malaria

c. Tuberculosis

5. Which fibre is used to make ropes?

a. Cotton

c. Wool

B. Fill in the blanks.

Erynryryryryn

{5 Marks}

1. are visible only through a

2. Cold, typhoid and chickenpox are diseases

3. Orlon is another name of fibre.

4. Removal of unwanted plants from a field is called

5. Amoeba and paramecium are examples of organisms.

Ansvuer the follcwing questions in briet {4 Marks}

1. What is irrigation? Name the modern and traditional methods of irrigation.

2. State the difference between thermoplastics and thermosetting plastics.

Ansuver the following questions in detail. {6 rmarks}

1. Name different synthetic fibres, their properties and uses.

2. What are microorganisms? Name the types of microorganisms. How are

microorganisms useful for us?

(Full Marks: 20)

(5 &,larks)

irrigation?

b. Rahat

d. Sprinkler

b. Amoeba

d. Lactobacillus

b. Spandex

d. Polyester

b. Chicken pox

d" Typhoid

b. silk

d. Nylon

microscope.

*-#"
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(Based on Chapters 4-A

&. ff&t**s* the emrre*t spt$trn.

1. Which of these is the most reactive metal?

a. Platinum b. CoPPer

c. Zinc d. Potassium

In how many zones can a candle flame be divided?

a. One b. Two

c. Three d. Four

Which of these is called the lowest grade coal?

a. Anthracite b. Coke

c. Bituminous d. Lignite

Which of these category of animals does not exist anymore?

a. Endemic b. Endangered

c. Extinct d. Vulnerable

5. Which of these results in loss of biodiversity?

a. Afforestation b. Pollution

c. Soil erosion d. Deforestation

irsu* *l:t ',ru*:r# $*s t$x* S*{}aewrrng"

1. The non-nTetal that exists in liquid state

2. The process of burning fuel in the presence of oxygen

3. The species of animals that do not exist anymore

4. The gas produced when metal reacts with acids

5. The mass movement of animals from one place to the other

p-1i';*i\,:u*rir tll*: fr:!isp*vin6 qtx*st&*ffis iffi for$e$.

1. Explain different causes of loss of biodiversity.

2. Differentiate between exhaustible and inexhaustible resources.

2.

3.

4.

(Full Marks: 20)

{S &r}*r$qs}

{5 ffiffianks}

(4 Marks)

&aeswer €fue $*El*rw$rcg qnxes€it*ms in *etaiE- {6 smmrE<s}

1. What is a flame? Explain the structure of flame with a diagram.

2. What is corrosion? State its disadvantages. How can it be prevented?
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Half Yearly Paper
(Bosed on Chapters 1-9)

A. Choose the correct option.

1-. Which of the following is a robi crop?

a. Rice b. Spinach

2. Cold and flu are caused by which of

5. Which of these secrete insulin?

a. Thyroid gland b. Pancreas

6. Which of the following is a synthetic

a. Bacteria b. Virus c. Protozoa

3. Which of the following is not needed for corrosion?

a. Soil b. Iron c. Air

4. Which of these is absent in animal cells?

a. Cell wall b. Cell membrane

a. Cotton b. Wool c. RaYon

7. Which of the following reproduces by budding?

a. Cat b. Amoeba c. HYdra

B. What is the colour of the non-luminous flame?

a. Red b. Yellow c. Blue

9. Which of the following non-metal is a good conductor of

a. Graphite b. Chlorine c. Iodine

10. Which of the following r-netal exists in liquid state at room

a. Bromine b. Mercury c. GraPhite

B. FiII

1.

2.

3.

4.

5.

e"

in the blanks"

is a synthetic fabric which uses plant material.

fabric is used to make bottles.

c. Potato

these?

c. Vacuoles

c. Pituitary gland

fibre?

(Total Marks: 80)

{&S &ffiarks}

d. Wheat

d. Algae

d. Moisture

d. Cytoplasm

d. Testes

d. silk

d. Dog

d. Green

electricity?

d. Bromine

temperature?

d. Gold

The

The

process of loosening and turning of soil is called

determines the sex of the baby.

the orgenelles that give colours to the plants.are

Give one word for the following"

1. The female reproductive organ

2. The male reproductive organ.
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3.

4.

5.

It is also called artificial silk.

The highest grade of coal.

Plants grown at a large scale on a big piece of land.

1. What is agriculture? Name two crops.

2. Define polymerisation. Give two bxamples.

3. What is migration? Why does it happen?

4. What is malleability? How is it useful?

5. Define calorific value. State its unit.

6. What are species of animals? Give two examples.

7. Why is adrenal gland called the gland of emergency?

8. State the difference between renewable and non-renewable resources.

Give examples.

9. What is ignition temperature? What is its importance?

10. State the difference between kharif and rabi crops with examples.

.

1. Differentiate between kharif and rabi crops.

2. Explain the process of polynrerisation and its types.

3. Define the following:

a. Endemic species

b. Extinct species

c. Endangered species

4. State the characteristics of an ideal fuel.

5" Describe three changes that take place in males, at puberty.

1. Explain the process of external and internal fertilisation in organisms.

2. Explain the structure of a flame. Draw a labelled diagram to show different
zones of a flame

3. What are endocrine glands? Explain different endocrine glands with their
importance.

4. Explain the steps involved in the process of crop production.

5. Explain the structure of a plant cell with a weil-labelled diagram.
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(Bosed on Chapters 1A-12)

A. Choose the correct option.

1. Which of these is a contact force?

a. Frictional

c. Electrostatic

2. In which medium sound cannot travel?

a. Solid

c. Gas

3. If the amplitude

a. Louder

c. No effect

Which of these forces is due to charges?

a. Frictional

c. Electrostatic

What is the unit of pressure?

a. NeMon

c. Hertz

ffi" F$*$ f,m thre blanks

:::) lccosite to the motion of an object.

of sound is highe; then sound will be

b. Gravitational

d. Magnetic

b. Liquid

d. Vacuum

b. Lower

d. Slower

b. Gravitational

d. Magnetic

b. Metre

d. Pascal

(Full Marks: 20)

{5 Marks}

{S &4arEqs}

4.

5.

1.

2.

3.

4.

5.

The pressure can he measured by using a

The rapid to and o rnovements are called

As we go up, the atmospheric pressure

Sound ^e:r: : to travel.

6*_ Answer the foloritg questions in brief.

1. Explain the meftods of reducing friction. i:

2. State applications of pressure in our daily life.

Answer the fuImhg questions in detail.

1. Describe the dpracteristics of sound.

*.

2. Explain ary three effects of force with examples.
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(Based on Chapters 7 3-15)

A. ehouss the emrrsct *ptilmrc,

1. Which of these is used to

a. Seismograph

c. Barometre

(Full Marks: 20)

(S tulanks}

d. Aluminium

d. Prism

2. Which of these is an insulator?

a. Iron b. Copper

3. Why is electroplating done?

a. Io make objects thick

b. To make objects resistant to corrosion

c. To make objects thin

d. To make objects shiny

measure earthquake?

. b. Richter scale

d, Lightning conductor

c. Wood

{S tu?*rEqs}

::li!.|... .]:]

g-d"

(4 Marls)

.=

I

4. What results by the movement of electrons?

a. Electric current b. Lightning

c. Earthquake d. None of these

5. Which of these is used to correct myopia?

a. Mirror b. Concave lens c. Convex lens

lWatrh the fedlmw$mg,

1. Cathode a. Richter scale

2. Anode b. positive terminal
3. Earthquake c. Spectrum

4. Dispersion d. Electric charge

5. Electroscope e. Negative terminal

Amsurer the Sm*5seryfiu:g qwest$ams fire brla$"

L. State the laws of reflection.

2. What is an earthquake? How is it measured?

Amswen the fm8low$mg qumstfimms Em Ss*a5fl"

1. state the methods by which an object can be charged.

2. What is electroplating? Explain its advantages.
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ffi

ST

(Based on Chapters 10-18)

A. Choose the cornect oPtion.

1. Pascal is the unit of which of these?

a. Force b. Pressure c' Motion

2. Which of these is an example of a non-luminous object?

c. Pitch

c. Diesel

a. Non-contact force

b. Richter scale

c. Barometer

d. Contact force

e. Plant cells

c. Treads d. Oiling

(Full Marks: 80)

(10 lMarks)

d. Electriccurrent

d. Amplitude

d. Water

d. Diesel

(5 Marks)

3.

4.

5.

a. Moon b. Sun c. Stars d. Bulb

Which of these is a greenhouse gas?

a. Carbon dioxideb. oxygen c. Hydrogen d. Helium

Which of these is the topmost layer of the Earth?

a. Mantle b. Core c. Crust d' Rocks

To which of the following categories does a Dodo bird belong?

a. Endemic b. Endangered c. Extinct d. Vulnerable

6. Which of the following is a contact force?

a. Electrostatic b. Magnetic c. Muscular d. Gravitational

7. The number of oscillations per second is called

a. Frequency b. Time Period

8. Which of these is not a fossil fuel?

a. Coal b. Petroleum

9. Which of these reduces friction?

a. Ball bearings b. Lubricants

L0. Which of these is also called clean fuel?

fVEateh the following.

1. Plastids

2. Magnetic force

3. Muscular force

4. Pressure

5. Earthquake

a. CNG b. Petrol c. Coal
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Ste€* tq"e,sm *r $aBsm"

1,. Pressure exerted on an object does not depend on the depth.

2. We see our image in a mirror due to lateral inversion.

3. By greasing we can increase the frictional force.

4. Richter scale is used to measure earthquakes.

5. Electroplating is used to prevqnt corrosion.

&E?Swffir EfEe qeiffist$mrcs $re ffi#"Be str twm smmt*ffitres" {3# &smn$qs

1. How do earthquakes occur?

2. What is the difference between reflection and refraction of light.

3. What is asexual reproduction? Name some types.

4. How does deforestation affect wildlife?

5. State any four safety measures to be taken during lightning.

6. What is global warming? How is it caused?

7 ' State the difference between linear polymerisation and cross-polymerisation.

8. What is potable water? State two ways to make water potable at home.

9. State the difference between outer and inner pranets.

l-0. State the laws of reflection.

&mswev tfu* quwstEwms fiut furfi*f" {x.s ftr?mrkw}

1. Differentiate between thermoplastics and thermosetting plastics.

2. Describe dispersion of Iight.

3. What are different methods of charging an object. Explain each of them.
4. Define the following:

a. Amplitude

b. Time period

c. Frequency

5. How does sound travel through a medium?

&*rswwr tfue qx"*cmtioms 6m deft*$$" (x$ &*m.rB<s$

1,. Explain the structure of an animal cell with a well-labelled diagram.

2. with a labelled diagram, explain the structure of the human ear

3' Explain the process of electrolysis by taking an example. Draw a diagram to
illustrate the process.

4. Explain the structure and function of the human eye.

I
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