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Crop Production and
Management

Food is essential for our survival. We get food from

plants and animals. As the human population is

increasing day by day, food needs to be produced

on a large scale to meet the increasing demands.

1. What is the farmer doing in the fields?

a. Ploughing b. Sowing

2. How would this help the soil?

a. lncrease amount of water in the soil

c. lncrease aeration

ini#ffi.ff !ffiil$fl4r$iii$S-iiB$' i$q$$$1i$$Sii1l- B$

Yo$ will leqrn sbouf
t Food from plonts

. Agriculturol proctices

r lncreoring crop yield

, Food from snimols
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c. Harvesting d. lrrigating

b. lncrease humus content

d. Decrease aeration

Proper management and distribution of food produced on large scale is also essential. ln

this chapter, we will mainly discuss production and management of food.
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FOOD FROM PLANTS

Growing plants ond rearing onimals for food, clothing, and other useful products is coled
agriculture. Plants of the some kind grown on a large scale for food, clothing, etc., ere calted
crops. For example, several plants of maize grown in a large field form a crop of maize.
Examples of food crops are cereals (e.9., rice, wheat, and maize), pulses (e.g., urad, orhar,
and mung bean), fruits (e.g., mango, apple, and banana), and vegetables (e.g., spinach,
potato, and onion).

Based on the growing season, the crops grown in lndia can be classified as khorif and rabi.
Kharif crops are generally planted in June and harvested in October. Rice, maize, cotton,
and groundnut are examples of kharif crops.

Rabicrops are generally planted in November and harvested in April. Wheat, barley, pea,
and gram are examples of rabiuops.

AGR I CUTTURAL PRACT ICES

Itrror
For growing crops, farmers perform a series of activities, in a particular sequence, over a
period of time. These activities are known as agricultural proctices.

Soil preparation

of seeds

Ploughing Levelling Applying fertilizers

Soil Preparation
Soil is the main medium in which ptants grow. The roots of plants absorb water, air, and
vital nutrients from soil. ln order to ensure that these are readily available to the roots, the
soil is'prepared'before growing a crop. Soil preparation involves ploughing, teveling, and
applying fertilizers.

Ploughing

The process of loosening ond turning the soit is catted ploughing or tilling.This process is
important because of the following reasons.

' lt allows the roots to reach deeper into the soil. This helps to fix the plant more firmly to
the ground.

. lt helps in trapping air in the soil, which is necessary for roots.

L lt helps the soil to retain moisture for a longer duration.

i.ji'.:i,.::l:li:ll...,.l'.....',,...'.]..i,.']-....'']]..
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lrrigation
(watering of crops)

Harvesting and
storage

Agricultu ral practices
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. lt helps in bringing nutrient-rich soil to

the top.

. lt helps the soil to mix well with fertilizers.

. lt helps in the removal of undesirable plants

called weeds.

The burrowing action of organisms such

as earthworms also helps in loosening and

turning the soil. These organisms also help

in the decay of dead plants and animals in

the soil. This process leads to the formation

Fig. 1.1 A farmer using o wooden plough

of a substance called humus, which is rich in

a

obi.

L

a, nutrients for plants.

Soil is ploughed with the help of a tool called a plough.The plough and other tools needed

to carry out agriculture practices are called ogriculturalimplements. Ploughs are drawn

either by bullocks or other animals such as horses and camels, or using a tractor. A plough

may be made of wood (Fig. 1 .1) or iron. Nowadays, implements called cultivators, which

are driven by tractors, are increasingly being used for ploughing. They save both time and

effort.

[-eve!llng

Even after ploughing, big lumps of soil (called clods) may remain in the field. These are

crushed using wooden or iron planks called levellers and this process is called levelling.

Applying fertilisers

When crops are grown in a field, they absorb nutrients from the soil. After growing different

crops in the same field over a period of time, the level of nutrients in the soil may decrease as

they are being used up by the crops. Eventually, the soil may even turn infertile (i.e., not allow

growth of crops at all). To avoid this situation, farmers often add substances called fertilizers to

the soil. Fertilizers ore notural or chemical substances that contain one or more nutrients essential

for plont growth.Table 1.1 describes the differences between natural and chemical fertilizers.

Table 1.1 Natural and chemical fertilizers

].,er6prP.i,q$ ,q :Ma,'t}$gp$c'rttJ
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Wooden plough

1. These are obtained from plant and animal

wastes.

1. These are chemical substances produced in

factories.

2. These increase the humus content of the soil. 2. These do not increase the humus content of the soil.

3. Examples are manure, compost, bone meal

(a mixture of crushed and coarsely ground

bones), and bark of neem.

3. Examples are urea, ammonium sulphate,

potash, and NPK (nitrogen, phosphorus,

potassi um) ferti lizers.

Ito



Chemical fertilizers may get washed into water bodies
through a process called leaching and harm fish and
other aquatic animals. Seepage into groundwater

affects human health also. Their overuse should,
therefore, be avoided.

Selection and Sowing of Seeds
Selecting good-quality, healthy seeds is the next

important part of crop production. ln lndia, a

government body called the National Seeds

Corporation (NSC) is involved in the production of
good-quality agricultural seeds. NSC has also helped in
in different parts of the country.

setting up seed-testing laboratories
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After the seeds have been selected, they need to be sown in the field. Sowing is the process
of plonting seeds in the soil. The following points must be kept in mind while iowing seeds.

' Seeds should be sown at appropriate distance from one another. Overcrowding may
result in competition for air, sunlight, and nutrients among the young plants that
emerge from these seeds. Such competition is harmful for the younggrowing plants.

' Seeds should be sown at the correct depth, neither too shallow nor too deep.

Sowing can be done manually (i.e., by hand) or with the help of an implement called seed drill.

&4amumil s-*unrun"ng

This process (also called broodcostinq) involves direct sprinkling of seeds into the soil or
digging the soil and planting the seeds. Seeds sown in this manner are distributed unevenly
(which may result in overcrowding). Also, this method may not ensure that all seeds are sown
at the correct depth.

Crop Production and Management
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A seed drill can be pulled across the field using

bullocks or a tractor (Fig. 1.2). Seeds sown using a

seed drill are distributed evenly and placed at the

correct depth in the soil.

Irrigation
Seeds sown in the soil require water for their

growth. Water requirements differ from crop to
Fig. 1.2 Seed drillottoched to a tractor crop. For instance, paddy needs a constant supply

of water whereas wheat requires water at regular intervals. Rainfall is one of the sources of
water for crops. As one cannot always depend on rainfall, other ways of supplying water

to crops have been devised. lrrigation refers to ortificiol opplication of woter to the soil for

assisting the growth of crops.

Water for irrigation is obtained from wells, rivers, lakes, reservoirs, and tube wells. Methods

of irrigation can be considered under two broad categories: traditional and modern.

Troditionol methods Canal irrigation, furrow

irrigation (Fig. 1.3), chain pump, moat (pulley

system), dhekli, and rahot (water wheel) are some

of the traditional methods of irrigation. These

methods are cheaper, but often lead to wastage

of water.

Modern methods Sprinkler irrigation and drip

irrigation are examples of modern methods of
irrigation. These methods help in saving water.

Fig. 1.3 Furrow irrigotion

ories

Sprinkler irrigation is a method

that involves pumping water under

pressure through nozzles and

spraying it over soil like artificial

rain. This method is particularly

effective for irrigating uneven land

and areas having sandy soil.

Drip irrigation is a method that
involves the use of pipes or tubes

with very small holes to deliver

water drop-by-drop directly at the
base of each plant. This method

is very useful for areas having a

shortage of water.
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Care must be taken not to water the field excessively. Excess water on the field may cause a

condition called waterlogging, which may harm the crops by

. decreasing the amount of air available to the roots and

. leading to an increase in the salt content of the soil.
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l. Look at the picture given alongside and answer the questions.
1. Which stage of growing crops is shown here?

a. Sowing b. Ploughing

c. lrrigation d. Harvesting

2. Name one traditional and one modern method
used for this stage.

a. Traditional:

b. Modern:

Cross the odd one out. Give one reason for your choice.
1. Broadcasting, seed drill, tractor, harvester
2. Canal, tube well, Seed drill, furrows

3. Moat, dhekli, rahat, seeds

il.

Weeding and Crop Protection
Sometimes, undesirable plants called weeds grow along with the crop. Amaronthus
(choulai), wild oat, grass, and Chenopodium (bathua) are examples of weeds. Weeds need to
be removed as they start competing with the crops for air, sunlight, and nutrients. Some of
them may even be poisonous to human beings and animals.

The process of removing weeds is colled weeding.Weeding can be done either manually or
by using chemicals called weedicides.

#lmffi*e{sf wem*$rmgr

Weeds can be uprooted either by hand or with the help

of implements such as harrory trowel, and hoe (Fig. ,l.4).
(a) Harrow (b)Trowel (c) Hoe

Fig. 1.4 lmplements used for weeding

Manual weeding has the following disadvantages.

. lt is time-consuming and may even lead to
accidental removal of desired crops.

. The implements used (such as trowel, harrow,

and hoe) are made of iron and need regular

maintenance to prevent rusting.

{

i
€rop Prod uction, a nd.Manage,ment



lse a

dto
eof

)r

t,

t:
r

Hoe

ding

ilsIr"r6x wmmc*frefrs$ms

Aweedicide is o chemicalthat is uied to destroy weeds.Weedicides destroy the weeds

without affecting the crops. Dalapon, metachlor, and siziazine are examples of weedicides.

Animals such as rats and insects also damage crops. Such animals are called pests. Most
pests can be destroyed by using chemicals called pesticides.

Weedicides and pesticides have the following disadvantages.

. Accidental contact with these chemicals may adversely affect the health of farmers.

. Traces of these poisonous chemicals may remain in crops themselves, which can be very
harmful to human life. lt is, therefore, very important to wash grains and vegetables
thoroug hly before consu mption.

Harvesting
The process of cutting and gathering of crops is colled horvesting.
Harvesting of cereal crops is either done manually with the help of a
sickle (Fig. 1.5), or with the help of a machine called harvester. After
harvesting, the grains of cereal plants are separated from rest of the
plant. This is done by threshing and winnowing.

Threshing is done either manually, or with the help of a machine
called a thresher. A machine called a combine harvester can be used for both harvesting
and threshing. Winnowing, which involves the separation of the grain from chaff (seed

coverings and tiny pieces of leaves or stem), can be done manually, or using a winnowing
machine.

Storage
Harvested grains need to be stored before they are made

available for consumption. To prevent their spoilage, it is
necessary to ensure that both the grains and the storage

area are free of moisture. The grains are dried in the sun

to remove as much moisture as possible.They are then
weighed and packed in gunny bags [Fig. 1.6(a)] or bins. Bulk

storage of grains is done in granaries and silos [Fig. 1 .6(b)].

(b) Grains stored in silos

Fig. 1.6 Storoge of groins

Crop Production and Management
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(a) Grains stored in gunny bags
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TNCREAS|NG CROp ytELD

Carrying out the basic agricultural practices
systematically can substantially increase crop yield.
Technigues such as mixed curtivation and crop rotation
can increase crop yield further.

Mixed Cultivation
ln this type of cultivation, two or more different types of crops ore sown in o particutor field otthe same time'The crops chosen are such that ihe nutrient needs of one crop are fulfilled bythe other. For example, a leguminou.s plant (i,e., a plint having seeds in long pods) such aschickpea or mung can be gto*n in the same n"rJ,'riorg with a cereal such as wheat.
Crop Rotation
The practice of growing two or more dissimilor crops in the some field, one ofter the other, iscolled crop rotation' This is done keeping in mind the nutrient requirements of a particularcrop' For example, crops such as wheat ind paddy use up a lot of nitrogen from the soil.This lost nitrogen can be replaced naturally ir leguminous plants such as pea, soya bean, or ,

green beans are sown after wheat or paddy.

YVsrd help

Cuhivstion Preporotion ond use

of lond for growing crops

Leguminous plants have a special kind of bacteria calted nitrogen-fixing bacteria in their roots thafihelp in restoring the nitrogen content of the soil.This is done by a process called nitrogen fixation.

Lef'r Romombcr

Match the louowlng,
Column A Cofumn B

1. Wild oat a, Weedicide
2. Harrow b. Weed3 Dalapon c. Storage of seeds4. Sickle d. Manuh weeding5 Silos e. Harvesting
Corect the followlng rtatamenta,
1' All weeds are good for the crops and herp in crop rotation.

2. Mixed curtivation is a good practice ror in.i"*in[tn","rG
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FOOD FROM ANIMATS

We obtain many kinds of food items from animals. Rearing animals on a large scole, for food
and other needs, is called qnimal husbondry. Here are some examples of food products
obtained from animals.

, Milk is obtained from animals such as cows, buffaloes, and goats. lt is used to prepare a

variety of products such as butter, ghee, curd, and cheese.

. Meot is obtained from animals such as goats and chickens. People also eat many kinds
of fish, shrimps, prawns, lobsters, and other sea animals.

. Eggs are obtained from birds such as hens, turkeys, and geese.

. Honey is obtained from honeybees.

The practice of rearing honeybees for honey is known os opiculture.

Agriculture

Crops

Ploughing
Fertillzers

lrrigation

Weeding
Weedicides
Pesticides
Harvesting
Animal husbandry

Growing plants and rearing animals for food, clothing, and other useful
products is called agriculture.
Plants of the same kind grown on a large scale for food, clothing, etc., are
called crops.

The process of loosening and turning the soil is called ploughing.
Natural or chemical substances that contain one or more nutrients
essential for plant growth are called fertilizers.
Artificial application of water to soil for assisting the growth of crops is
called irrigation.
The process of removing weeds is called weeding.
Chemicals used to destroy weeds are called weedicides.
Chemicals used to destroy pests are called pesticides.
The process of cutting and gathering of crops is called harvesting.
Rearing animals on a large scale, for food and other needs, is called
animal husbandry.

3J,*;\i,;4ii!flili,dxu{ffii{!+rfsri,.:1lrii:,r,i.t1i:tj.\ri jli..il:Ilirij:iijijiiiliiil,r-r,i:,
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Farmers perform a series of activities known as agricultural practices in a particular
sequence over a period of time for growing crops. 't-

Soil preparation involves ploughing, levelling, and applying fertilizers.
Selecting good-quality seeds and sowing them properly is an important part of crop production.
Modern methods such as sprinkler irrigation and drip irrigation help in saving water.
Weeding can be done either manually or by using chemicals called weedicides.
Harvesting can be done either manually (using a sickle) or with the help of a machine called
harvester.

After harvesting, grains of cereal plants are separated from the rest of the plant by threshing
and winnowing.
To prevent spoilage of harvested grains, both grains and the storage area should be free of
moisture.

Techniques such as mixed cultivation and crop rotation can help increase crop yield further.
We obtain food items such as milk, meat, eggs, and honey from animals.

a

a
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Exeruises

LffiT'S Ufd*trffiSY&r**

ffi

a. Tilling

c. Levelling
b. Burrowing action of earthworms
d. Both a.and b.

L Obiective Upe questions

A. Fill in the blanks with the correct words.

1 . To grow crops, farmers perform a series of activities in
particular) sequence.

(any/a

(Ploughing/Levelling) allows the roots to reach deeper into the soil.
To avoid the soilfrom becoming infertile, farmers often add (seeds/
fertilizers).

4. Chemical fertilizers sometimes get washed away into water bodies by the process of
(leachi ng/irrigation).

5. Seeds sown by (broadcasting/using a seed drill) are distributed
unevenly and may not ensure that all seeds are sown at the correct depth.

6. We should use (sprinkler/drip) irrigation method in places that have a

shortage of water.

7. Excess water on the field may cause a condition called (leaching/
waterlogging) which may harm the crops.

8. Animals like rats and insects damage the crops and can be destroyed by using
(weed icides/pesticides).

9. A machine called the (combine harvester/combine winnower) is used
for both harvesting and threshing.

10. Bacteria in roots of (leguminous/all cultivated) plants help in restoring
the (oxygen/nitrogen) content of the soil.

B. Choose the correct option.

1. Which of these involves preparing the soil for sowing seeds?

a. Ploughing, weeding, and threshing b. Ploughing, levelling, and adding fertilizers
c. Weeding, sowing, and harvesting d. None of these

2. Which of these helps to trap air into the soil?

2.

3. ll. ,

I

3. which of these processes involve separation of grain from the chaff?
a. Weeding b. Harvesting c. Threshing d. Winnowing

4. ln which of these places willyou store harvested grains?

a. Outside in the rain b. ln dry and clean rooms
c. ln a storehouse that is humid and clean d. ln a dry room that is clean but has rats

5. Which of these best refers to the practice of rearing honeybees?
a. Agriculture b. Sericulture c. Apiculture d. Mixed cultivation

6, Which of these crops are generally planted in November and harvested in April?
a. Wheat and rice b. Pea and gram c. Maize and cotton d. Cotton and Barley

Crop Production and Management
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7. which of these shourd be kept in mind white sowing seeds?
a' The distance between one another b. The oepin at which seed is sownc. lt cannot be done manuaily d. Both a. and b.

8' Which of these irrigation methods does not lead to wastage of water?
a. Dhekliand Rahat b. Sprinkler irrigation
c. Chain pump and moat d. All of these

9' which of these are common implements used for removing weeds from fields?
a. plough and leveller b. Combine harvelter
c. Troweland hoe d. Tractor and seed drill

10. Which of these processes is usually done with the help of a sickle?
a' Levering b. weeding c. Harvesting d. winnowing

ll. Very short answer type questions
A. Give one word for the following.

1. Plants of the same kind grown on a large scale for food, clothing etc
2. The process of loosening and turning the soit
3. Tools needed to carry out agricultural practices
4. Natural or chemicar substances that contain one

or more nutrients for plant growth
5. Artificial application of water to soil
6. A chemical used to destroy weeds
7. The process of removing weeds

8. The process of cutting and gathering of crops
9. A place where bulk storage of grains is done
10. Rearing animals on a large scale for food and other needs

B. Give two examptes for the foilowing.
1 . Kharif crops

2. Cerealcrops

3. Rabicrops

4. Traditional methods of irrigation
5. lmplements used for manualweeding
6. Common weeds

7. Commonly used weedicides

8. Leguminous plants

9. Animals from which we get milk
10. Birds from which we get eggs to eat

lll. Short answer type questions
1. Define agriculture.
2' what are crops? Name two types of crops on the basis of their growing season.3. why do we need to prepare the soir before growing a crop?4. Why does the soil need levelling?
5. what does NSC stand for? what role doe-s it play in agriculture?
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6. What should we keep in mind while sowing seeds?
7. what are two most common'disadvantages of manual weeding?
8. why should we not use chemicalweedicides and pesticides?
9. what kind of a place is ideal for storage of harvested grains?
10. What is animal husbandry?

lV. Long answer type questions

1. Describe the various steps involved in preparing the soil.

2. What are fertilizers? Why is it important to add them to soil? Differentiate between
natural and chemical fertilizers.

3. Explain the various methods of irrigation involved in agriculture.
4. What are the various ways in which we protect crops from weeds and pests?

5. How can we ensure increase in crop yield?

LffiY',$ ffiffi*erL "ffi'"ngf

Recall and complete the concept map given below.

LE

1.

2.

LE

t.

2.

[-ffi?'s *ffisrffiv* "w-
1. What has happened to the fields here?

(waterlogging/ leachi ngl crop rotation)

,.4-*&.

b. Lack of nitrogen in soil

a.

B*ffiY'S **hEffiH*T

d.c.b.

Find out the cash crops grown in each state of lndia. On a map of lndia, mark and label the
various canals and dams that have been the main source of irrigation.

2. which of these would happen that will affect the roots here? Eil
a. Lack of air in soil

c. Lack of seeds in soil

3. ldentify the agricultural implements and mention the stage of farming when each is used.

*-)
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2. 1
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LffiT-S &F€&tYSffi &T*ffi ffiLJ&LU&Tffi

1. Look at the picture given alongside. Analyse

why the farmer needs to spray these
chemicals, 

W
2. Judge how eating vegetables from this farm

could affect us. Recommend an alternate
solution to this. 

W m

3.

4,

t_&Y's #ffiffi&ilffi

1. Collect dried leaves and flowers of a few plants. Make a herbarium file by pasting them on art
sheets. Dedicate one page to each plant and write the name, type of plant (herb, shrub, etc.),
and scientific name (if any), and the commercial use for each specimen. 

66!
2. ln groups of five, find out the various types of implements used in agricultural practices in

lndia. Sort them as monuol or machine operoted tools. Collect pictures and make a chart with
their names and the kind of maintenance required for each. 

E E[
Go to the laboratory and view a slide of the root nodules of leguminous plants under a

microscope and draw labelled diagrams of what you saw. ffilt
ln groupsoffive, makea modelfrom localmaterialstoshowanyone kind oftraditionalirrigation
methods: (a) canal irrigation, (b) furrow irrigation, (c) chain pump, (d) moat, (e) dhekli; and
(f) rahat. 

&E!
Wob Ro*esrch
o Browse the lnternet ond find out how doms ploy on importont role in ogriculture in lndio. Then moke o list of oll

moior.d.oms in lndio ond the rivers on which they ore mode. Some suglested websites ore:
httpcrllwww.enlinegk,eom/geegrophylindien"irrigotien lo.cuirJd ond checked on 12/08/Zot9l
https://www.indiowoterportol,org/topics/lorge'doms.belrrsges=rc$€rveirs.snd-csnels
(occessed ond checked on 12/08/20191

o Find out obout the Green Revolution in lndio. Prepore o cose study using informoiion collecied. Some suggested
websites ore:

https://www,encyclopedio"colfpltlqnd'onimolslogrieulture"qnd=hertieulturelegri*ulture-generel/green=revelutien
(occessed ond checked on 12/06/2019]t

hnps://futureofworkinB.com/6"odvonloges.snd-dissdvontoger"of-the-green=revolutienl
(occessed ond checked on 12/08/20191

Crop Production and Management

rre#/%

t Htr"$ EPFLY ffi
The salt content of soil has increased in Kabir's farm and is harming the crops. What could be
the main reason for this, even though he is not spraying salty water? llill
(HlntThis process also decreases the amount of air available to the roB[?6f plants)

Maya is confused why Kishan always grows soya bean plants after wheat every year. Can you
tell her why? (Hint: Soya bean is a leguminous plant)

;ii: j;o.*;!sits:i:!t f, .x@.nit i;!dsE:;*;rir:di;.;:;!;1:!1t:trrr j



Microorganisms

MI,

An
Usr

cot

Th.

mit
sp2

atr

There are a variety of organisms on our planet.

Some, such as the blue whale are extremely large,

whereas some, such as Amoebo, are very tiny and
cannot be seen with our naked eye.

Look at the picture below and answer the questions
that follow.

Name the instrument the child is using to see.

Name the organism that the child could be viewing. (Amoeba/lnsect)

Name one such organism that we might see if we view the root nodule of a pea plant
under a microscope. (Bacteria/Virus)

Many of these extremely tiny organisms can be seen and photographed with the help of
an instrument called a microscope.

ln this chapter, we will discuss the microscope and the different kinds of tiny organisms.
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MICROSCOPE

A microscope is an instrument that makes use of lenses to moke smoller objects appeor larger.

Usually a compound microscope is used for viewing tiny organisms. The different parts of a
compound microscope are shown in Figure 2.1.

The object to be viewed under the

microscope is referred to os the

specimen A thin sheet of glass called

a microscopic slide is used to hold

a small sample of the specimen.

A second, much thinner, sheet of
glass called coverslip is placed over

the sample. The coverslip protects

the microscope's objective lens

by preventing it from coming into
contact with the specimen sample. It
also helps to create an even thinness

for the sample.

The basic steps to use a compound microscope

are as follows.

1. Clean the mirror using a soft, clean cloth, if
required.

2. Place the slide (with the specimen) on the stage.

3. Adjust the focus of the eyeplece and the

objective lens with the help of your teacher.

4. View the slide through the eyepiece.

Typgs oF MICRooRGANISMS 
Flg'2'1' compound microscope

Organisms that are visible only through o miuoscope are called microorgonisms (micro meons

very small) or miuobes. Microorganisms are the most abundant organisms on our planet. .,

They are found almost everywhere-in ice-cold regions, hot springs, and deserts, and even

inside the bodies of animals and human beings. Some live alone, while others grow in
groups called colonies.They may be unicellular or multicellular organisms. Microorganisms

can be divided into five major groups: bacteria, protozoa, fungi, algae, and viruses.

Bocteria They are among the smallest and oldest ,

organisms on our planet. Bacteria are unicellular

organisms. Different bacteria have different shapes: 
l

rod-shaped (bacilli), spherical (cocci), comma-shaped

(vibrio), and spiral (spirilla) (Fig. 2.2). Lactobacil/us and

Streptococcus are examples of bacteria.
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(b) Cocci (c) Vibrio

F19.2.2 Different shapes of bacterio

Protozoo They are a group of animal-like, unicellular
organisms. Amoeba, Poromoecium, and Euglena (Fig.2.3)

are examples of protozoa.

Fungi They are a group of single-celled or multi-celted
organisms. Fungi may be either microscopic and unicellular
(e.9., yeasts and moulds), or macroscopic and multicellular
(e.9., mushrooms and toadstools). Allfungi lack chlorophyll
and derive their nutrition from decaying matter.

Algae They are a group of simple plant-like organisms that
They may be unicellular

...,
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Fig.2.3 Examples of protozoa
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Viruses They are so small

that they cannot be seen

using ordinary compound

microscopes. They are usually studied with the help of powerful microscopes
called electron microscopes. Viruses (Fig.2.4) are hard to classify as living
or non-living as, on their own, they show no signs of life. However, they
reproduce inside the cells of organisms such as plants, animals, or bacteria.
Tobacco mosaic virus (TMV) and Human lmmunodeficiency Virus (Hlv)
are examples of viruses. The widely feared avian flu and swine flu are also
caused by viruses.

USEFUL MICROORGANISMS

Microorganisms benefit us in a number of ways. Their uses can be divided into four
categories: commercial, medicinal, agricultural, and environmental. Let us discuss each of
these in detail.
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tEonrmercial Uses

Sune of the commercial uses of microorganisms are given below.

mry curd and cheese Do you know how curd is
Me at home? Usually, a spoonful of curd is added
brarm milk, which turns into curd overnight.This

fupens because a protein called casein present in
:*coagulates to form curd. For casein to coagulate,
lhe milk has to be made acidic. A bacterium called
lntobacil/us, present in the spoonful of curd added to the milk, converts the lactose

$gar present in milk to lactic acid. This creates the acidic environment needed for
casein coagulation.
Tlre process of conversion of a sugor into an acid or on olcohol by the oction of microorgonisms
is colled fermentation.

A<s$r,'frf'p'

Aim: To prepare curd
Materlals needed: Milk (one glass), a teaspoon of curd, a bowl, and a lid
Method:

1. Ask an adult to warm the milk.

2. Transfer the milk to the bowl and add a spoonful of curd to it. Stir well and cover the bowl
with a lid. Leave the bowl undisturbed overnight.

Observation: The milk has transformed into curd.
Conclusion: The bacterium Lactobacillus present in the spoonful of curd added to the milk
converts milk into curd.
Note: Adult supervision requi red.

The production of cheese and paneer (cottage cheese) also involves the use of bacteria
such as Loctobacillus and Streptococcus. Curd and cheese manufacturers also add a

substance called rennet (usually obtained from stomach of young

cattle) to milk to make the process faster. Addition of rennet
results in the formation of lactic acid, which makes the milk more
acidic.

Moking alcoholic beveroges Production of alcoholic beverages

such as beer and wine involves fermentation of sugar present in

barley and grapes, etc., by a microscopic fungus called yeast (Fig.

2.5). Fermentation by yeast produces alcohol and carbon dioxide.

Making bread The process of making bread involves kneading a mixture of flour, salt,
sugar, yeast cells, and water into a dough. Yeast converts sugar to alcohol and carbon
dioxide. As more and more carbon dioxide is produced, the dough rises in volume. This
makes the bread porous and spongy. Baking the expanded dough at 180"C kills the
yeast and stops fermentation. The alcohol evaporates during the baking process.

Word help

Coogulote To become thick ond

po*ly solid

tig.2.3 Yeost cells

(magnified)



Aim: To observe fermentation of sugar by yeast cells
Materials needed: Sugar (two tablespoons), warm water (1
bottle (1 litre), and active yeast cells

cup), a balloon, empty plastic
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Method:
1. Stretch the balloon by blowing it up and

deflating it a few times. Keep it aside.
2. Add sugar and yeast cells to the cup of

warm water and mix thoroughly.
3. Pour the mixture into the botile. Attach the balloon to the

mouth of the bottle (see Fig. A) and leave it undisturbed.
observation: The volume of the mixture inside the botile increases.

Balloon ---->ffiR
ffi$j :+-

Fig. A Fig. B

The balloon inflates and you can smell alcohol in the mixture inside the bot1e. lf you pass the
gas filled inside the balloon through a test tube containing lime water, the lime water will turn
milky (Fig. B), This proves that the gas released is carbon dioxide.
Conclusion: Fermentation of sugar by yeast produces alcohol and carbon dioxide. As carbon
dioxide rises up, we observe an increase in the volume.

Moking vinegor, coffee, and tobacco Bacteria are used in
the production of vinegar (acetic acid).They are also used
in the processing of tea, coffee, and tobacco.

Makingtoothpaste Shells of diatoms (a type of algae)
are used in toothpaste to give it a gritty texture that
helps in cleaning teeth. Xanthan gum, obtained from
the bacterium Xanthomonos campestris, is also used in
making toothpaste.

Medicinal Uses

Some of the medicinal uses of microorganisms are given below.
Making antibiotics Certain bacteria and fungi are used in the production of medicines
called antibiotics that destroy certain disease-causing microbes. Penicillin (obtained from
the fungus Penicillium), streptomycin, and tetracycline (both obtained from Streptomyces
bacteria) are examples of antibiotics. Antibiotics are also used to control microbial diseases
in animals and plants.

Makingvaccines When a disease-causing microbe enters our body, our body produces
substances called ontibodies. These antibodies fight and destroy the disease-causing
microbe and remain in the body to fight future infections by the same microbe. A vaccine
is a preparation of killed or weakened disease-causing microbes. When a vaccine is
introduced in the body of a healthy person (by swallowing or injection), his/her body
produces antibodies against these killed or weakened microbes. Thus, vaccines help
in preventing diseases caused by microbes (e.g., polio, cholera, typhoid, smallpox, and
hepatitis).
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Making food supplements Microbes such as Chtoretlo and Spirulina (types of algae) are rich
in proteins and other nutrients and are used as food supplements.

ln humon body Bacteria such as Loctobacillus acidophilus and Escherichio colilive in human
intestines, where they help to digest food and destroy disease-causing microbes.

Agricultural Uses
Blue-green algae and bacteria such as Rhizobium (that live in the root nodules of
leguminous plants such as pea and soya bean) help in fixing atmospheric nitrogen and
increasing soil fertility.

Nitrogen Fixotion ond Nitrogen Cycle Nitrogen fixation is the process by which free
atmospheric nitrogen is converted into nitrogen compounds. ln nature, nitrog"n is fixed
during lightning or by nitrogen-fixing bacteria and blue-green algae.

Leguminous plants such as pea and soya bean have the
nitrogen-fixing bacteria Rhizobium present in their root
nodules (Fig. 2.6). The nitrogen fixed by these bacteria is
taken up by the plants and stored in their tissues as plant
proteins. This stored nitrogen passes from these leguminous
plants to herbivores, and then to carnivores.

Root

nodures when these plants and animals die, the nitrogen
compounds present in their bodies are decomposed
and returned to the soil. some of these compounds are

Fig. 2.8 Root nodules of o :9j1t 
absorbed.by plants, while some are converted into

leguminout ,to,ni 
-' " nitrogen and returned to the atmosphere by certain bacteria

present in the soil. This cycling of nitrogen, between the
atmosphere, soil, and organisms, is called nitrogen cycle.
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Environmental Uses
Microbes such as bacteria and fungi act on the bodies
of dead plants and animals and convert them into
simple substances. These substances are used by other
plants and animals. Removal of dead bodies by the
action of microbes keeps our planet ctean. Bacteria are

Word help

also used in sewage treatment, where they help in the decay of waste organic matter.

Let's Remember "ffi"W
l. ldentity the following corrccfly and write their names.

'fuim 2 

@3I-ffi';o@*
Which out of these are bacteria? Circle them.

il. Match the following.

Column A

1. Seaweeds

2. Virus

3. Streptococcus

4. Lactobacillus

5. Yeast

a.

b.

Column B
Fermentation

Curd formation

Multicellular algae

Swine flu

Bacteria

c.

d.
A

HARMFUT MICROOBGANIS]I,I'

Harmful effects of microorganisms can be divided into the following two categories:. Causing diseases in human beings, animals, and plants
. Food spoilage

We will discuss each of these in detail.

Disease-causing Microorganisms
Microorganisms thot cause diseoses in humon beings, animals, ond plants are colled
pathogens. Let us look at some of the diseases caused by pathogens in human beings,
animals, and plants.

In hur-nmr'* heimgs

Pathogens can enter the body of a healthy person through air, water, and food. Dirty water
and unclean or spoiled food contains many pathogens. When a healthy person consumes
unclean water or spoiled food, the pathogens enter the body and cause diseases.
Pathogens can also spread from an infected person to a healthy one. For example, when
a person suffering from common cold sneezes, pathogens are ieleased into the air. These
pathogens may enter the body of a healthy person *hil" breathing and he/she may also
get common cold.

Orgonic Produced by or from

living things
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Know Your Scienfist
,A Germon physicion, Robert Koch discovered the bocterio thot coused
tuberculosis. lt wos colled lvlycobocterium tuberculosisond wos discovered in the
yeor 1882. He olso discovered the cousotive bocterio for cholero.

Pathogens can also spread from an infected person to a healthy one through insects such as
the Anopheles and Aedes mosquitoes and the housefly. For example, wheni female Anopheles
mosquito bites a person suffering from malaria, it sucks in the pathogens along with the
blood. When the same mosquito bites a healthy person, the pathogens may enter his/her
body and that person may also get infected with malaria. Similarly, when a housefly sits on
garbage, pathogens may stick to its body. The same fly may transmit these pathogens to food
items, when it sits on them. when a person eats these food items,
thepathogensenterhis/herbodyandcausediseases.lnsectssuch

as mosuitoes (Fig.2.8)and the housefly, which transmit pathogens
from an infected person to a healthy one, are known as carriers of
diseases. Diseasesthat can spread from one person to onother are
col led com m u nicable di seases.

some common communicable diseases in human beings, along
with their modes of transmission, causative pathogens, and
preventive measures, are listed in Table 2.1.

Table 2.1 Some communicable diseases in human beings

Fig. 2.8 Mosquitoes ore

corriers of diseoses.
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Bite of the female

Anopheles mosquito
Not allowing mosquitoes to thrive in the
locality; using mosquito nets and repellents

Contaminated food
and water

Maintaining proper sanitation practices;

boiling water before drinking; avoiding
consumption of uncovered food

Contaminated food Maintaining proper sanitation practices;.
avoiding consumption of uncovered and'
unclean food

Tuberculosis Vaccination (for children)

Direct contact with the
infected person

Good hygiene; not sharing personal items such
as towels and combs with the infected person

Washing hands regularly; avoiding close
contact with people having common cold

Air and water

Air; physical contact
with the infected person

,lVlic{o,orrganismL



ln anlmals

some animal diseases caused by pathogens are listed in Table 2.2.

Table 2.2 Some animal diseases caused by pathogens

In ptants

some plant diseases caused by pathogens are discussed below.

(el

Disease: Citrus canker

Mode of transmission: Air 
-->+ryl.Causative pathogen: Bacterium ffi tt

Disease: Apple scab

Mode of transmission: Air
Causative pathogen: Fungus

Disease: Rust of wheat
Mode of transmission: Air
Causative pathogen: Fungus

Disease: Loose smut
Mode of transmission: Air
Causative pathogen: Fungus

MICROORGANISMS AND FOOD SPOILAGE
Microorganisms such as fungi and bacteria are responsible for the spoilage of
various foodstuffs, including bread. The main conditions required for the growth of
these microorganisms are a moderately warm temperature, air, and moisture. These
microorganisms often produce poisonous substances, which make food unfit for
consumption. Eating such foodstuffs can cause an illness called food poisoning.
Here are a few things, that can help us detect food that has become unfit for consumption
because of microbial action:
. foul odour,
. slimy surface or cotton-like growth

on the surface [Fig.2.9(a)],
. surface discolouration IFig. 2.9(b)1,
. sour taste, and
. gas formation.

Foo

l{or
undr

iFood

haa(

tpor
ildl
GII'(
cr€d

rc.
tclm
rmd

Foot and mouth disease Contact with diseased animals; air

Contact with diseased animals;
drinking contaminated water; air

Dirty water/injury
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(a) Cotton-like growth (mould) on the surface of bread (b) Surface discolouration caused by mould

Fig.2.9 Microbiol oction on food items

Aim: To observe orange mould under a microscope
Materials needed: Fresh orange, a bowl (with lid), glass slide with coverslip, forceps,
glycerine, and microscope

1. Take a fresh orange in a bowl.

Cover the bowl with a lid.

2. Place the bowl in a warm place

and leave it undisturbed for a week.

Observation: You would observe a greyish growth (mould) on the orange. Carefully pick up

a small sample of the mould with the help of forceps. Put a drop of glycerine on a clean glass

slide. Place the sample on the glycerine drop carefully and put the coverslip. Make sure there
are no folds. With the help of your teacher, observe the sample under the microscope. Draw

what you see.

Extension: You could repeat the same procedure with leftover bread slices and observe the

structure of bread mould. Record if the structure of bread mould is similar to or different from
that of the orange mould.

Food Preservation

Now that we know that food items are prone to spoilage by microorganisms, let us

understand the methods by which food can be preserved for a longer time.

Food preservation is the process of treating and

handling food with an aim to stop or slow down its

spoilage while maintaining its nutritional value, texture,

and flavour. Since microorganisms are one of the major

causes of food spoilage, food preservation involves

creating conditions unfavourable for their growth. Food

preservation methods either kill microbes or prevent their
neproduction. Different methods of food preservation are

ursed for different types of foods (see Table 2.3).

Mjcro'orgonisr,rrb



Boiling liquid food items can kill any existing microbes. Milk and water are boiled to
kill any harmful microbes that may be present in therh.

Dehydration involves removalof water, one of the key requirements for microblf
growth, from food items. Food items such as cereals and pulses are generally dried
under the sun to remove the moisture present in them.

Refrigeration

and freezing

Refrigerating at low temperatures and freezing help to preserve food for a longer
time because microbes such as bacteria and fungi cannot thrive at low temperatures.
when fresh fruits and vegetables are frozen,water present in them also freezes. This
helps in preventing microbial reproduction. Food items that can be preserved by
freezing include meat and vegetables.

Storingfooditemsinairtightcansisaneffectivewayofpreserving.h;;m
such as jams, vegetables, fish, and even cooked food are canned and sold in the

Using

chemical

preservatives

Any substance that helps preserve food or any other item is known as a preservative.
Many chemicals help contror microbiar growth and are used as preservatives.
Examples of chemical preservatives are sodium benzoate and potassium
metabisulphite. These preservatives are used in squashes, sherbets, and ketchups.

Using salt,

sugar, oil, or

vinegar

salt, sugar, oil, and vinegar create an environment that prevents microbial nro*r,,and are, therefore, used for preserving foodstuffs such as meat, pickres, jams, jeilies,
and vegetables' tn addition to preserving foodstuffs, these substances also impart
flavour to them.

Pasteurization Pasteurization invorves heating a foodstuffto a high temperature and then
cooling it rapidly. This hetps in destroying harmful microbes without changing
the composition, flavour, or nutritive value of the foodstuff.I.,i, pro."r, i, 

"ri"oafter the French chemist Louis pasteur, who discovered it in the 19th century.
commercially available milk is first heated to a high temperature for about half a
minute and then cooled rapidly. lt is then stored at temperatures lower than 10"C.

Table 2.3 Common methods of food preservation lr
I

I

I

I

$
I

h

1T

1I

PT

Co

Ke'
--
I

.tut

iFr

Lett Remember "ffi'W
l. Match the following.

a.

b.

c.

d.

e.

1.

2.

3.

4.

5.

Column A
Anopheles
Rust of wheat
Communicable disease
Chemical preservative
Pasteurization

Column B
Fungus
Pathogens

Mitk

Ketchups

Malaria
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ldentify the causative pathogen and mode of transmission in each of the following
diseases.

' 
Sd+1, grfl;ffS

Microscope

Specimen
M icroorganisms/lUl icrobes

Fermentation

Nitrogen cycle

Nitrogen fixation

Pathogens

Communicable diseases

Food preservation

Pasteurization

An instrument that makes use of lens to make smaller objects
appear larger is called a microscope.
The object to be viewed underthe microscope is called a specimen.
organisms that are visible only through a microscope are cailed
microorganisms or microbes.
The process of conversion of a sugar into an acid or an alcohol
by the action of microorganisms is called fermentation.
A natural cyclic process in which atmospheric nitrogen enters
the soil and becomes a part of living organisms, belore returning
to the environment is called nitrogen cycte.
The process by which free atmospheric nitrogen is converted
into nitrogen compounds is cailed nitrogen fiiation.
Microorganisms that cause diseases irihuman beings, animals,
and plants are called pathogens.
Diseases that can spread from one person to another are called
communicable diseases.
The process of treating and handling food with an aim to stop
or slow down its spoilage while maintaining its nutritional value,
texture, and flavour is called food preservation.
The food preservation method that involves heating a foodstuff to a
high temperature and then cooling it rapidly is called pasteurization.

Summory

a

a

Microorganisms can be divided into five majorg-roups: bacteria, protozoa, fungi, algae, and viruses.
Uses oJ microorganisms can be divided into-fourcategoriesicommercial, medicinal,
agricultural, and environmental.

' Harmful effects of 
.microorganisms can be divided into two categories:causing diseases in

[uman beings, animals, and plants and food spoilage.
' l-atho.oens enter the body of a healthy person inrorfin air, water, and food.
' Malaria, cholera, typhoid, and comm6n cold are eximples of communicable diseases in

human beings.

' Foot and mouth disease, rinderpest, anthrax, and fin rot are examples of animal diseases
caused by pathogens.

' Citrus canker, rust of wheat, apple scab, and loose smut are examptes of plant diseases
caused by pathogens.

' lt/icloorgarysms such.as fungi and bacteria are responsible for the spoilage of various
foodstuffs. Eating such foodstuffs can cause an illness called tooO poiioning.



common methods of food preservation are boiling, dehydration, refrigeration and freezing,canning, using chemical preservatives, using sa[].rg"r, ;il, or vinegar, and pasteurization.

Exercises

Lf;T=s *J*ffiffires'&rum 
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l. Obfective type questions

A. Fill in the blanks with the correct words.
1.A

the specimen.
icroscopic slide/eyepiece lens) is used to hold a small sampre of

some microbes live atone, whire others grow in groups cailed
(speci mens/colon ies).

(Chlamydomonas/Chlorella) is a uniceltular algae.
Fermentation by yeast produces ater and oxygen/alcohol andcarbon dioxide).

5. Shells of (diatoms/Chlorella) give a gritty texture to toothpaste andhelps in cleaning teeth.
when a disease-causing microbe enters our body, substances called
(a ntibodies/vaccines) aie produced.

(Bacteria/Fungus) is used in the treatment of sewage.

Food
(citrus<anflf:19:l?":tlj: a ptant disease ci;;;iby a pathosen.

(cu ltivatio n/preservatio n) i nvo lves ti I ii n ! mia;G ;;preventing their reproduction.
ln 

- 

(freezing/canning), food items are stored in air tight cans topreserve them.

B' Write T for the True and F for the Fatse statements. Correct the false statements.1' All microorganisms are harmful and cause diseases in plants and animals.2' Pathogens 
9n.t"t the body of a healthy p"r*n tl.,rorgh air and *aier only.3' when antibiotics are injected within i hr*., body, [n"uoJ/p.ouces substances

called vaccines.
4' ln nature, nitrogen is fixed during lightning or by nitrogen-fixing bacteria and btuegreen algae.
5' when plants and animals die, sulphur in their bodies is decomposed and returned tothe air.

Grazing by cattle causes a disease called fin rot.
Foulodouristhe onlysymptom thatshowsthata food has become unfitforconsumption.
Boiling involves removalof waterfrom food items.
Pasteurization involves heating a foodstuff t" i r,igl", temperature and then cooling itrapidly.

10. All diseases are communicable diseases, caused by pathogens.
Choose the correct option.
1' which of these is a thin sheet of glass that is used to cover the sample viewed undera microscope?

a. Slide b. Coverslip c. Stage d. Mirror

2.

3.

4.

6.

7.

8.

9.

10.
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8.

9.
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2. Which of these refers to a spherical bacteria?
a. Bacilli b.'Cocci c. Vibrio d. Spirillum

3. Which of these is the primary causative organism for swine flu?
a. Protozoa b. Bacteria c. Virus d. Fungi

4. Which of these microorganisms is used in the manufacture of alcoholic beverages?
a. Bacteria b. Virus c. Fungi d. Yeast

5. Which of these diseases can be prevented by a vaccine?

6. Which of these is not true about bacteria?
a. They are unicellular b. They are of different shapes
c. They are all harmful to us

d. They are among the oldest organisms found on the planet
7. which of these are microscopic plants like organisms with chlorophyll?

a. Bacteria b. Virus c. Protozoa d. Algae
8. Which of these found in milk coagulates to form curd?

a. Cholera and ringworm
c. Malaria and ringworm

a. Lactobacillus

c. Acid in milk

a. Alcohol
c. Alcoholand carbon dioxide

b. Poliomyelitis and chicken pox

d. Allof these

b. Casein

d. None ofthese

b. Carbon dioxide and water
d. Oxygen and water

ple of

and

len.

i

I

9. Which of these gets formed when fermentation takes place by yeast?

hces

10. which of these microbes are commonly used in sewage treatment?
a. Bacteria b. Virus c. Fungi d. Algae

ll. Very short answer type questions

A. Give one word for the following.
1. An instrument that makes smaller objects look larger
2. The object that is viewed under a microscope
3. Organisms that are visible only through a microscope
4. The protein present in milk
5. The process of conversion of a sugar into an acid or an alcohol
6. Medicines that destroy certain disease-causing microbes
7. The process by which free atmospheric nitrogen is converted

into nitrogen compounds
8. A natural cyclic process in which atmospheric nitrogen enters the

soiland leaves into the atmosphere
9. Disease-causing microorganisms
10. Disease caused by eating foodstuffs that can cause illness

ll!. Short answer type questions
1 . What is a microscope? What does it help us to view?
2. What are microorganisms? Name five major groups of microbes.
3. Where do fungi derive their nutrition from?
4. What is a virus? Give two examples of viruses.
5. What is an antibiotic?
6. What is a vaccine? Name two diseases that can be prevented by a vaccine.
7. Define nitrogen fixation.
8. What are pathogens? How do they get spread?
9. What are communicable diseases? Give two examples of communicable diseases

in animals.
10. Define food preservation. Name any three methods of food preservation.
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lV. Long answer type questions
1. Explain how microscopic objects can be viewed under a microscope.2. Discuss with exampres some commerciar uses of microorganisms.3. How are microorganisms usefur in the n"rJ oir"dicine?4. with the herp of a raberted diagram, describe the nitrogen cycte.5' Describe briefly diseases carsed by microbe, in ptantr.6' yiT# food poisoning? How do we detect whettrer a foodstuff is fit for consumption

7. write a short note on some common food preservation methods.

[.ffiT"ffi ffiffi#-e{:L "ffi',

Recalland complete the concept map given below.

l.

L

iE

l-

L

LE'

I.

Commercial uses:
1.

2.

3.

Agricultural use: As
nitrogen fixers

Medicinal uses:

1.

2.

-a-

Environmental use:
Help in the decay
of waste organic
matter

F*ffiT's #ffiffiffiffiqrffi "W'"

1. ls the orange shown here fit for consumption? Why?2. Give any five features that help us to identify
whether a food is fit for consumption or not.
a.

d.
b.

e.

L.ffiY'ffi ##EE$ruffi#T' ,r,rcr.rsu,

Maya forgot a vegetable sandwich and slices of orange in her tiffin box inside the schoot



bag over the weekend. ln your own words, describe in what condition she would find the
foodstuffs on Monday.

[on

LffiT'S EPPLY

1. Pooja forgot a few slices of bread in a bread box for a few days.
a. What could she expect to grow on the bread?
b. Where did the spores for these microorganisms to grow on them come from?
c. What could she have done to save those slices of bread?

2. Mother is trying to make curd at home. Will it be more difficult to make it in summer or
winter months? Why?

F.#

E+

LffiT',$ &ru&tY$ffi &ruffi ffiv&tti&Yffi

1. Analyse which of the items shown here would the
baker need to make his buns. Give a reason for your
choice. .Sk

W
Mffiff.ru

2. Assess why the chosen microorganism is first added to warm water and sugar, before
using it to make bread. "W

LET',S effiEATH e#
1. Take one drop of water from a vase that has had some flowers over a period of time. With the

help_of your teacher, make a slide and then view it under a microscope. Draw what all you
see. Can you identify what you saw? 

H! &A2. ln groups of five, grow bqead mould on a moist slice of bread over a few days. Then pick a
small sample of the mould and make a slide.Then view it under a microscope and drr* what
vou see' 

H! H!
3. ln groups of five, collect pictures of the various microbes, and make a chart on either their

usefulness or harmfulness. 
6 

"\

4- With the help of plasticine, make models to depict bacteria of different shapes. Discuss it ,,
in class. 

6
Web Reseorch

l. Find out how voccines help us stoy sofe fr.om mony com-municoble diseoses. Find out how voccines were discovered
ond write o story on it, in your own words, using lhe informot'ron coit.i"j. s"r" tro""ila *"U;it"r;, 

--'- -
htq,s:/ / microlighqr:f],lS.orglobouFmicrobioTogy/microbes-ond-th"-hrrnon-body"&o.cinotion (occessed ond
checked on l2/OBhOtg)

2. Find out how microbes {ind their usoge in vorious industries ond ore helping in our doily life. Moke o powerpoint
presenhrtion to s.how the informotion-collected. some suggested websitei ore:

llprllEfrlty.*bcmd.edu/courses/biol4l llecguide/uii-rl /bgm/bgm.html (occessed ond checked on
12/08/2019l|

h[ry{/,fS-rfbie}ogyonline.org/obout-microbiologylintroducing-microbes (occessed qnd checked on
12/08/201e!



Worksheet I

1. which of these courd be the most probabre prant shown above?a. Cereal

b. Leguminous plant

c. Rabiplants

d. Kharif plants

Which of these do the roots of this plant play a role in?a. Carbon cycle

b. Nitrogen cycte

c. Oxygen cycle

d. Ozone cycle

I:T,l' 
r'rs that farmers,grow:1..:: 

qla1ts.3rter everv harvest of rice prants. courd she be

4.

risht? 

-- 
what is this .giilrir,.i ;;;i#il#';;

Which of these is present in the roots of these plants?
a. Algae

b. Fungi

c. Rhizobium

d. Yeast

These organisms help in fixing
atmosphere.

(carbon dioxide/ nitrogen) from the
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Teocher focil itotion required *

=*&*.B#ruu$Bp

'=:is't=: ln groups of five, try and understand how onions get spoilt by microbes, and view microbes
under a microscope.Then, devise a method by which onions could be preserved for a longer time.
...1+tc*sE.*Es r*q*!s'e*cS: Onions, a kitchen knife, forceps, slide, coverslip, glycerine, and microscope
.:i*8fu*S:

' . Clean the onions, and then trim the ends of each.
.:. Wash them with water and leave them in a plate overnight.

'.:= Observe any changes.

-.= Keep these onions covered on a plate for a week and see what starts growing on them.
,. Peela small specimen of the growth and make a slide and observe it under a microscope.

'\":f':"1-- .l':'.-'" i ,, 1,' -:- li: ; , ' r, i. :j 
.

. Make a list of all the things that you need to view microbes under a microscope.

What were the challenges you faced while making and viewing the slide?

Draw what you see grown on the onion under a microscope.

ii6i$lsls*liwtfii$srllr*:$\i{sri}ilsl#lffifraq{5rni.s;'risrts;!sr:!:{!!!ar+.:.ir\!&:dca!8*s.:*

.: How could you have preserved these onions at home, for a longer time? Discuss and write the steps,

Could you have used something already available in the kitchen to store the onions for
almost a year? How? Describe the process.

Can you list any five other foodstuffs you can preserve like this?

a.

'For the Teocher: Pleqse refer to the teqcher's monuol for more deioils

b.

d.c.

e.



[rF*lT 2: MATERIAT$

synthetic Fibres and Prastics
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Most clothing materials or fabrics we use in our day_
to-day lives are made from thin, thread_like fibres.
Fibres can be either natural or artificial.
ldentify and write the names of different fabrics in
the picture given below. Also write p for the fabrics
obtained from prants and A for the those obtained from
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Natural fabrics have been used for clothing since ancient times. But nowadays, syntheticfibres are largely used for clothing and other purposes.
Let us learn about synthetic fibres and their uses.

3. W_-LL_N GLOVES 4.S

,rol
3tl
.ll
.lt

Jses

Hy'o

and I

1. 
&Je'
maki

tenni

Pob
Folyr

used

Terry

Teryl,t

the d

Synthetie Fibres and plastics
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SYilTHETIC FIBRES

Fibres thot ore made by human beings ore colled synthetic fibres.Most synthetic fibres are
obtained from coal, petroleum, and natural gas. A synthetic fi.bre consists of multiple units
(each of which is a chemical substance), which are joined together to form a single unit
called a polymer (poly, many; mer, unit). The structure of a po-lymer can be described as
resembling numerous beads on a string, with each bead representing an individual unit
that is joined to other such units.

Rayon, nylon, polyester, acrylic, and spandex are examples of synthetic fibres.

Rayon
Rayon, also called ortificiolsilk,is prepared from cellulose (which comes from wood pulp).

Propertles

' lt absorbs sweat. Rayon clothes are, therefore, preferred
over other synthetic fibres in summer.

' lt is shiny and lustrous and resembles silk in appearance.

Uses

Rayon is used for making suits, jackets, scarves, ties (Fig.
3.1), home furnishing (bed sheets, curtains, tablecloths, sofa
covers, etc.), and bandages.

Nylon
Nylon was the first true synthetic fibre. lt was first produced in the early 1930s by the
scientists at the DuPont company from coal, water, and air.

Propertles

' lt is elastic and does not lose strength even after repeated use.. lt is lustrous and easy to wash.
. !t is waterproof.

Uses

Nylon is used for making socks, stockings, tents, umbreilas, parachutes,
and tarpaulins. Nylon fibres are used for making toothbrush bristles.
Due to their high strength and elasticity, nylon threads are used for
making fishing nets, climbing ropes, and strings of badminton and
tennis racquets (Fig. 3.2).

#$$r$
Fig. 3.1 Rayon ties

Fig. 3.2 Strings of a tennis
rocquet ore mode of nylon,

Polyester
Polyester is a group of different synthetic fibres. The most commonly
used polyester is Terylene. lt is blended with natural fibres to lmprove its properties.
Terrycot, a blend of Terylene and cotton, has better absorbing power as compared to
Terylene. Terylene is blended with wool to make Terrywoot, wfrlch is warm in addition to al!
the characteristics observed in polyesters.



Froperties
. lt is strong, lightweight, and ha.s good elasticity.

' lt resists wrinkling and springs back into shape when
creased.

' Polyester fabrics can be washed and dried easiry and
quickly.

Uses

Polyester is used for making lightweight sails (Fig.
3.3). Polyester films (commonly known as Mylar) ar:e
used for making magnetic recording tapes in audio
cassettes, video cassettes, and floppy disks. Terylene
is used for making conveyor belts as it is very eiastic.
Terrycot is commonly used for making shirtl skirts,
and other dress materials. Terrywool is used for
making formal suits.

Acrylic Fig. 3.3 Sails made of polyester

Acrylic fibres, also known as orlon and Acrilan, closely resemble wool.
Froperties

' lt is warm, soft, light, and flexible. . lt is resistant to moths and chemicals.
Uses

Acrylic is used for making sweaters, socks, shawls, carpets, and blankets.

Spandex
spandex, also known as Lycro, was invented by the Dupont chemist Joseph shivers in 

.,959.

Froperties

' lt has excellent elasticity, which makes it suitable for use in clothes that require snug fitting.
Uses

spandex is used for making swimming costumes. lt is often mixed with other fibres, such
as cotton, to get stretch fabrics, which are used for making caps, T-shirts, shorts, and othersports wear.

Advantages of Synthetic Fibres
Synthetic fibres have the following advantages.
. Most synthetic fibres have good elasticity.
' Most fabrics made of synthetic fibres do not wrinkre easiry.
' Fabrics made of synthetic fibres are generally more durabte, less expensive, and morereadily availabre than those made oinaturarhbr"r.
' Most synthetic fibres can handle heavy loads without breaking.

-Word help
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Aim: To compare the strength of different fibres
Materials needed: weight box with different weights (1-100 g), iron
stand with clamp, hook or pan, thin threads of nyron, woor, ionon,
and silk (of same length and almost equalthickness)
Method:

1. Tie one end of the nyron thread to a hook or pan and the
other end to the clamp (Fig. A).

2. Put a smalt weight on the hook/pan (Fig. B).
3. Keep on increasing the weight tillthe thread breaks (Fig. C). Note the totalweight

required to break the thread.
4. Repeat the procedure with the other threads.

observation: More weight is required to break the nylon thread as compared to the others.
Conclusion: The thread that breaks at the maximum weight (nylon) is the strongest.

Disadvantages of Synthetic Fibres
Synthetic fibres have the following disadvantages.

' Most fabrics made from synthetic fibres require careful ironing as they melt easity.

' Most fabrics made from synthetic fibres absorb very little moisture. They become sticky
when the body sweats, which makes them uncomfortable to wear in hot weather.

' Most fabrics made from synthetic fibres catch fire very easily. Therefore, it is dangerous
to wear them near a source of fire (e.g., while working in the kitchen).

i",, :..'.,,,-- .j'. r,l,

ii-tli+1r1:1ii,iitE$"r-*.

Aim: To compare the water-absorbing capacity of fabrics made from natural and synthetic fibres
Materials needed: Two cloth pieces of equal size (one made of cotton and the other of nylon)
and two beakers/mugs containing equal amounts of water
Method:

1. Soak each cloth piece in a different beaker/mug.
2' After 5 minutes, take out the cloth pieces and observe the water remaining in the

"t""T:Xff1Tr:[ 
-"er is teft in the beaker/mus in which the nylon .rotn *"r-.oaked.

conclusion: Nylon absorbs less water as compared to cotton.

Let's Remember

l' Write T for the True and F for the False statements. Correct the false statements.1' A synthetic fibre consists of multiple units, which are joined together to form a single unit
called a polymer.

Fig. A Fig. B
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2. Polyester was the first true synthetic fibre.
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3. Spandex closely resembles wool.
4. Terrycot is a btend of Terylene and wool.
5. Most synthetic fibres can handre heavy roads without breaking.ll. Answer the following questions orally.
1. Name the substanies used to obtain synthetic fibres.2. Which fibre is atso known as Orlon?

PLASTICS

Like synthetic fibres, plastics
are also polymers. Plastics form CI f
an important class of synthetic \* ;-
materials. ln plastics, the t b._-b
arrangement of the individual (a) Linear arrangement (b) cross-rinked arrangement
units may be linear or cross_
rinked trig. :.+r. 

- !rvJJ 
Fis' 3'4 t'^ri#ii,;::i,;:;:?:,;;!;:,,nsement of

cross-linked polymers have side chains or cross-links, which connect different polymerchains' These can be of two types: thermoptastics and thermosetting plastics (Table 3.1).

Table 3.1 Differences between thermoprastics and thermosetting prastics

1. Linear and lightly cross_linked polymers form a

class of plastics calted thermoplastics.

2. Thermoplastics can be melted by heating and
thereafter moulded into desired shapes. This is
a reversible process.

3. PVC (polyvinyl.n

density polyethylene) are examples of I

thermoplastics. I

r-
1. Heavy cross-linking polymers after shaping

the plastic forms a class of plastics called
thermosetting plastics.

2. Unlike thermoplastics, thermosetting plastics
cannot be remoulded after reheating.

3. Melamine and bakelite are examples of
thermosetting plastics.

Uses of plastics

@
since most plastics can be easily moutded into any shape after heating, they are used formaking a variety of objects of different shapes and sizes.
Different types of plastics that we come across in our daily lives and their uses arementioned in Table 3.2.
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Table 3.2 Plastics and their uses

General Properties of plastics
Although different types of plastics differ in some physical and chemical properties, the
following properties are common to most of them.

Thermal conductivity Plastics have low thermal
conductivity (i.e., they are poor conductors of heat). This
makes them suitable for
. making handles of cooking vessels,

. use in refrigerators (as foam core), and

. making containers used in microwave ovens.

Electrical conductivity Plastics are poor conductors
of electricity. This is why they are used as covering
materials in electrical appliances, cords, electrical
outlets, and wiring.

solubility in woter Plastics are insoluble in water and
are, therefore, used for making bottles, buckets, and
other containers used for storing water.

Effect of flome Most plastics are inflammable (i.e., they
catch fire easily).

Reactivity Plastics do not corrode or rust and are, therefore, used in homes for storing
food and in laboratories for storing chemicals such as acids and bteaches.

Plastics and the Environment
Despite the many different uses of plastics, there are environmental and health hazards

PET (Polyethylene

terephthalate)

Making containers for microwave cooking, bottles of carbonated
beverages, water bottles, and other food containers

HDPE (High-density

polyethylene)

Making containers for strong and corrosive household and industrial
chemicals such as bleaches and acids

LDPE (Low-density

polyethylene)

Making polybags, grocery bags, and packaging of foods and bread

PVC (Polyvinyl chloride) Making pipes for sanitary fittings (like water pipes)

PP (Polypropylene) Making ketchup bottles, yogurt containers, medicine bottles, and
automobile battery casings

PS (Polystyrene) Thermocol, a form of PS, is used for making disposable cups and
packaging material for fragile items such as computers and televisions



associated with their disposar. This is because prastics arenon-biodegradable.That is, they. cannot be decomfosed
by microorganisms. Accumulation of plastics is
considered a serious problem because most of the
methods used to dispose them result in some typ" ofdamage to the environment.

Plastics accumurated on rand brocks the rainwater from
seeping into the ground.This not only preventi piunt, fro,
receiving water; but arso deptetes the groundwater. ptastics
can also brock water bodies, and harm aquatic organisms.
Moreover, burning of prastics rereases toxic aases into the
atmosphere, which may cause air pollution.
Reducing the usage of plastics and recycling plastic _

objects are two w.ays oi countering .|.re harmfur effectsass.ociatedwithplasticdisposal.Ricyclingofplastic-."

:Pj:.,::]:::]y::-:"ilectins,sortins,andprocessins,,plastic waste with an aim to ,"rr"ir,"'#;;iil',
manufacturing other products. For instance, pET soft
drink bottles coutd be melted aown and the resutting
materialcould be spun into fibres to make fabrics forjackets and fibre for sleeping bags.
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To aid recycling of plastic Aarbage, 

-rrrir:r:i:r..:::::l

types of bins are made available by the
mu.nicipality: a green bin and a blue bin (Fig.
3.5). Biodegradable wastes such as food items
should be thrown in the green bin. Recyclable
wastes such as plastic and glass shoutd be
thrown in the blue bin.
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(a)Green bin (b) Blue bin

Fig. 3.5 Types of bins

A few things that can be done to limit the harmful effects associated with ptastics are as fo,ows.' Do not accept plastic bags when you go out for shopping. tnstead, ask for paper bags orcarry a reusable cloth bag with you.
. Reuse the plastic bags that you have at home.
' Do not throw plastic wastes at roadside or in water bodies. Look for proper garbage bins todispose them.

Synthetic Fibres and plastics
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2. When plastics are burned,

they produce toxic gases

and smoke.

. Use separate

Earbage bins

at your home

and sehool for
biodegradable

and non-

biodegradable
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The poster (Fig.

3.6) given below
briefly discusses the
harmful effects of
plastic disposal and

some ways to lirnit
them.

Plastics dumped

in water bodies

pose a threat to
aquatic iife as toxic

substances present

n them can cause

"eprod uctive

tailure in fish and

cther aquatic

:rganisms.
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We should always reduce,

reuse, and recycle plastic

materials.

4. Most plastic wastes end up littering roadsides and form ugly
dumps that harbour many disease-causing organisms.

rs to

Synthetic Fibres and Plastics



Let{r Remember "ffi'W

1+, ri',;,"::l*I**

l. Flll ln the blanks wlth the coreet words,
1. Linear and righily cross-rinked porymers form a crass of prastics cailed(thermosetting plastics/ thermoplastics).

(PVC/PS) is used for making disposable cups.
(low/high) thermal conductivity.

wrlteT for theTlue and F for the False statements. correct the false statements.1. Melamine and Bakelite are examples of thermoplr.ti;;.
2. Plastics are solubte in water.

3. PET is used for making sanitary fittings.
4' The harmful effects associated with plastic disposal can be countered by recycling andreducing the usage of plastics.

I

I

I

I

I

I

i

j

I

j

Synthetic fibres
Thermoplastics

Thermosetting plastics

Non-biodegradable

Fibres that are made by human beings are cailed synthetic fibres.
Plastics that can be reheated and remourded are cailed
thermoplastics.

Plastics that cannot be remourded after reheating are cailed
thermosetting plastics.

substances that cannot be decomposed by microorganisms are
called non-biodegradabte.

' A synthetic fibre consists of multiple units joined together to form a single unit caled apolymer.

' Rayon, nylon, polyester, acrylic, and spandex are some examples of synthetic fibres.
' Like synthetic fibres, plastics are also polymers. ln ptastics, the arrangement of individual

units may be linear or cross_linked.

' since most plastics can be moulded into any shape after heating, they can be used formaking a variety of objects of different shapes and sizes.
' some important types of prastics are pET, HDPE, LDPE, pvc, pB and ps.
' Plastics are poor conductors of heat and etectricity, are insotuore;;;;rl;flammable, anddo not corrode or rust.

' Disposal of plastics is considered an environmentar hazardbecause plastics are non-
biodegradable substances.

' Reducing the usage of plastics and recycling ptastic objects are two ways of countering theharmful effects associated with plastic disposal.



Exercises
j **r'u #*fif;ffisr*ruffi "ffi'

l@l. Objective type questions

A. Choosethe correct option.

1. Which of the following is not a synthetic fibre?

a. Spandex b. Cotton c. Nylon d. Acrylic
2' A synthetic fibre used for making fishing nets and strings of badminton and

tennis racquet:

a. Rayon b. Spandex c. Acrylic d. Nylon
3. which of the following is a characteristic of a synthetic fibre?

a. Good conductor of electricity b. Wrinkle resistant
c. High moisture absorbing capacity d. poor erasticity

4. Which of the following is a property of a plastic?

5. A plastic used as automobile battery casings:

a. PP b. LDPE c. PS

6. which of the following cannot be remoulded after heating?

a. Poor conductor of electricity

c. lnsoluble in water

a. Polyvinylchloride

c. Melamine

9. Polypropylene is used for making

a. ketchup bottles

c medicine bottles

b. Does not corrodes or rusts

d. Allof these

d. PVC

b. Polypropylene

d. Polystyrene

7. which of the following fibres are used for making conveyor belts?
a. Rayon b. Terylene c. Cotton d. Acrylic

8. Which of the following fabrics is waterproof?

a. Nylon b. Rayon
t.. Spandex d. Wool

b. yogurt containers

d. Allof these
10' Which of the following are harmful effects associated with plastic disposal?

a. Reproductive failure in fish and other aquatic organisms
b. Burning of plastics produce toxic aases and smoke

c' Plastics that get buried prevent rainwater from seeping into the ground
d. Allof them

ffi



Column B

a. Lightweight sails

b. Containers for bleaches and acids

c. Containers for microwave cooking
d. Polybags

e. Home furnishing

f. Sweaters, carpets, and blankets

ll. Very short answer type questions

A. Give one word for the following.

1. A fibre also known as artificial silk

2. A synthetic fibre used for making swimwear

3. Lycra is the other name of
4. Plastic that have heavy cross_linking

5. substances that cannot be decomposed by microorganisms

lll. Short answer type questions
1. What are synthetic fibres? Give two examples.

2. state the relevant property of the fibre used in the following:
a. Nylon threads are used for making fishing nets and climbing ropes.
b. Spandex is used in ctothes that require snug fitting.

3. What do the following stand for: PVC, LDPE, and pS? Write two uses of each.
4' State any two harmful effects associated with the disposat of plastics.
5' Suggest any two ways for reducing the harmful effects associated with plastic disposal.

lV. Long answer type questions

1 . write any three advantages and disadvantages of synthetic fibres.
2' Differentiate between thermoplastics and thermosetting plastics. Give two examples of each.3' Discuss the general properties of plastics with relevant applications of the property in

daily life.

LET'S ftECELL 
"ffi-

Recalland complete the concept map given below.

---------r- --------i--- ______1____ _____r

Rayon: Used

for making
shirts

B. Match the following.

Column A

1. Rayon

2. PET

3. Polyester

4. HDPE

5. Acrylic

6. LDPE
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1. Plastics are poor conductors of heat.
2.

3.

4.

5.

ftE f, itft{i.s:831r*n,P ,+ r ,"*.b 1-. U €--

H::'JJffi#::'o 
commonlv be used in makins each of the forowins thinss? write in the

#t$$
2.

3.

The top plastic polluters of the oceans
are represented with the help of the bar
graph given here. On the baiis of the bar
graph, answer the following questions.
1. Which form of plastic is the major

contributor to the ocean pollution?
2. Arrange the various plastic polluters

in order of increasing percentage.
3. How is aquatic life affected by

plastics dumped in the oceans?
4. How do you think ptastic objects

reach the oceans?

12.O00/o

10.o0%

8.O0%

6.000/o

4.OU/o

2.OOo/o

o.oo%

Food

wlappers
Polybags plastic plastic

botiles caps bottles

Top Ocean plastic poltuters

Synthetie Flbresand,,, pla,stics
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1' why are HDPE containers ,sed fot storing acids and bleaches instead of metat containers?
(H i nt: cha racteristics of plastics)

2' Why are plastics preferred for making toasters, etectric kettles, and hair dryers?
(H i nt: cha racteristics of plastics)

LHY',S &ru&LYffiffi &rum ffi\d&$_#&Yffi

1' Every country in the world is facing problems due to the pollution and degradation of
environment' Analyse how plastic has become one of the major contributors to thisproblem? W6,

%ffi
2' Evaluate paper bags versus polybags on the following parameters: strength, cost, reusabitity,

impact on environment, and pollution, and then choose which of the two could be a better
choice for fruits and vegetable ve

$tsg/%
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Drip lrrigator
The method of watering roots of the plonts drop by drop is catted drip irrigotion.
This saves up to one-third of the water that would otherwise be tost during spray applications.
Further, it enables farmers to double harvests using the same .;;;.i;r *rt"r.
Method

1. Take a 2-litre PET bottle and wash it thoroughly with water. *m2' Remove the cap of the bottle. Make several holes into it using a nailand -ffi*
hammer. The flow of the water wilt depend on the size and number of iloles. Y

3' Cap the bottle and cut approximately an inch of the bottom of the bottle. 

-..',]

4' Dig the soil close to the plant (4to 6 inches away) to fit the bottle halfway
into it. Be carefut not to cut through the roots oiit," plant. XmEwP''

5' Place the bottle cap-side down into the dug area and add soil around bottte
to snugly fit it into the dug area.

6. Fillthe bottle with water, and cover it with the bottom of the bottle to
prevent any debris that could fall in the bottle and clog the system.

7. Fill the drip irrigator every day.

8. Make as many drip irrigators as you need for ail of your prants.

lffeb Eesearch

' To know more obout the detrimentol effe,cts of plostic on our environment, browse through the following websites:https:l/www.norionolgeograpf,;..."*f*"sJ-*7i0t eToofpirrir"#**__lri**r_*oste-pofi*ion/
(occessed ond checked on 12/Og/Z01gl

https:l/www.nolionotgeogrophic.comlrnog ozinef2}.lBf}6lptcstic-ptonetrrcste-pollution_trosh_crisi#
(occessed ond checked on l2/Og/2Ot9l

' To know more obout the.properties of Noturol & synhetic ftbres, browse through the following website:https :l/huhpoges.cornltivingn**-Ab"ur-r"U**

(occessed ond checked on 12lOg/2O1gl

Syhthetic Fihres,ahdr plasties
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You will lenrn ubout
. Physicol properfies of metols ond

non-metols

. Chemicol properties of metols

und nrn"metuls
I Uses of metols ond non-metols
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3. The gas balloon

flies in the air due

to H- L_U_ gas.

\

4. The green

plants give out

O_Y__ N gas.

Elements can be classified into two broad categorie si metols and non-metals.

'Aluminium, mercury, and gold are examples of metals. Diamond, graphite, helium, and
oxygen are examples of non-metals.

Let us learn about physical and chemical properties of metats and non-metals.

ua6,fig 't LunrloH .€ plog .7 alrqderg .[ :slamsuv

Metals and Non-Metats
iir,

''i.ill,({ 
llili,ilr:lr*

n4\tltrnrltn p.

Different elements have different properties.

These properties can make these etements
suitable for various purposes.

Look at the pictures given betow. Fill in the
missing letters to identify the various elements
that are present in our surroundings.

I. The pencil lead is

made of

G_ _P_ _T_.

2. The earrings are

made of

G___.

Metals and Non-Metals



PHllstcAr PROPERTIES OF METALS AND NON-METAIS

Physical properties inctude physical state, lustre, colour, hardness, malleability, ductility,thermal conductivity, erectricai conductivity, and sonority.

Physical State
Metals Almost all metals are solids at room temperature. Mercury is an exceptionbecause it is known to occur in a riquid state at oinear room temperature.
Non-metals Almost all non-metal.s are solids or gases at room temperat ure. Bromine isthe only non-metar that exists as a riquid at room iemperature.

Lustre
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and other decorative articres. '%lffi *ffi
Non'metals Almost all non-metals have (a)objects made of silver (b)Gotd jewelery

a dull surface. As most of them occur as Fig. 4.1 Metols with lustre
powders and gases, they cannot be polished like metals. Grophite(a form of carbon) andiodine do show some lustre.

fi##I:d*ti}*ffiffiffi

Colour
Metols Most metals are white or silvery-grey.There are, howeveL a few exceptions. Forexample, gold is yellow and copper is reddish_brown.
Non'metols some non-metats are colourless while some are coloured. For example,chlorine is a greenish-yellow gas, bromine is a brown liquid, iodine is a violet solid, andoxygen and nitrogen are colourless gases.

Hardness
Metols Most metals are hard but some (e.g., sodium and t,

potassium) are so soft that they can be cut *itl, u mir".'- i
Non-metals Non-metals are generally soft. Diamond, i

a form of carbon, is an exception. lt is the hardest
substance known (Fig. q.2).

Malleability
Metals Most metals can be beaten into thin sheets or
foik.The property by virtue of which metols con be beote
into thin sheets ii cailed morteabitity.Gord and sirver ,r.'ln" \
most malleable metars known.This is what rretpsleweiterf \
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(a) Objects made of silver
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designers create intricately carved

bangles, chains, and decorative

articles in gold and silver. Other

metals that can be beaten into

sheets include aluminium (Fig. 4.3),

iron, copper, and tin.

Non-metals Non-metals are brittle
and cannot be beaten into sheets
or foils.
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Fig.4.2 Diamond is the ttordest

substance known.

\

1 Word help

Brittle Eosily broken

aluminium

hammer

wire, iron nail,

break.

Ductility
Metols Most metals can easily be drawn into thin wires. The property by virtue of which
metols con be drawn into thin wires is colled ductility. Gold and sitver are two of the
most ductile metals known. Other metals that can be drawn into wires include copper,
aluminium, and tungsten.

Non-metols Non-metals are brittle and cannot be drawn into wires.

Thermal Conductivity
Metols Metals are good conductors of heat and are,

therefore, used for making cooking utensils. Silver is the
best conductor of heat, followed by copper.

Non-metals Non-metals are generally poor conductors
of heat. Diamond, which is a good conductor of heat, is
an exception.

E lectrical Conductivity
Metals Metals are good conductors of electricity and are, therefore, used for making
electrical wires and cables.

Non-metals Non-metals are generally poor conductors of electricity. Graphite, which is a
good conductor of electricity, is an exception.

Metals and Non-Metals

Fig.4.3

Aluminium foil



Aim: To show that metals and graphite are good conductors of electricity and other non-metals 
".i

are poor conductors i

x

fr

t
Materials needed: Smallsamples of easily available metals (e.g., aluminium wire, iron nail, andcopper wire) and non-metals (e.g., graphiie and charcoalj, a copper wire cut into three pieces,a pencil cell, and a 1.5-vott bulb

1.5 -volt bulb

1. 9"t up the apparatus as shown in the figure.
2. Connect the two free ends (A and ey oI tne copper

_ wire to the objects, one by one.
Observation: The bulb glows when metals and graphite
are connected to the free ends of the copper wire, but not
for other non-metals.
Conclusion: Metals and graphite are good conductors of
electricity whereas non-metals are poo-r conductors.

Sonority
Metals when metal pipes strike each other, they produce a ringing sound. The property byvirtue of which metol obiects produce o ringing sound when struik *itn o hard object is calledsonority' objects such as wind chimes and bells make use of this property of metals.
Non'metols Non-metals produce a dull sound when struck with a hard object.
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CHEMICAT PROPERTIES OF METALS AND NON-METAISIhm
chemical properties of metals and non-metals can be divided into five categories: reactionwith oxygen, reaction with water, reaction with acids, reaction with bases, and displacement
reactions.

<- Copper wire --t

Remember

l. Fill in the blanks with the correct words.
(lodine/Bromine) is a metarthat exists as a vioret sorid at room

2. Non-metals are generalty (good/poor) conductors of heat.

Answer the following questions orally.
1. What is malleability?
2' which property of metals enables them to be used for making objects such as windchimes and bells?

Which metal is the best conductor of heat?
Which non-metal is a good conductor of electricity?



Reaction with Oxygen

Metals

Most metals combine with oxygen to form metar oxides.

metal + oxygen _ metil oxide

' sodium reacts vigorously with the oxygen present in air to form sodium oxide. As aresult, it catches fire if teft in open. lt is, therefore, kept immersed in kerosene.

4Na + 02 _____> 2Naro
sodium oxygen sodium oxide

' Magnesium, on heating, burns in air (oxygen) with a dazzlingwhite tight to form

\
liilord help

Non-metals such as carbon, sulphur, and phosphorus
react with oxygen to form non-metailic oxides. These
oxides are also cailed acidic oxides as they form acids
when dissolved in water.

non-metal + oxygen _-______) non-metallic oxide

' carbon burns in air (oxygen) to form carbon dioxide.

carbon oxygen carbon dioxide

' sulphur burns in air (oxygen) to form a pungent, suffocating gas called sulphur dioxide. 
"

S+C2-SO,
sulPhur oxygen sulphur dioxide

These oxides dissolve in water to form acids. They turn blue litmus sotution red.

Pungent Huving u skong, shorp
smell

Hro -------->
water

Hro ----->
water

02 -------> 2MgO

oxYgen magnesium oxide

in nature and turn

2Mg +

magnesium

The metallic oxides formed are basic
red litmus solution blue.

Non-metals

Co, +

carbon dioxide

So, +

sulphur dioxide

H2CO3

carbonic acid

H2S03

sulphurous acid



Reaction with Water
ffiSmtm#s

Most metals react with water to
meta! + water

2Na

sodium

produce a metal hydroxide or metal
-____> metalhydroxide +

Or

l-;iil:i,r:ii.i*i'!rr:i;lr1l.-lit i:::;::l:::.,;,:ii:iiri:;r::,ris"+,il::.r.s;.r 
ri:!.r-i,.-. .-= -.. - "-

oxide and hydrogen gas.

hydrogen gas

fiH,8;r;]g'1,": i,?l1T.lil,::Iio:,?rd test its sorution usins ritmus paper

Hl;tlli1",,f:ffif,'i,?li:il::f;;dred spoon 
",;J;il;il;',Uffi.fl:ti',n",, water, sasjar with a lid, and btue ljtmus p"p"i

Method: 
I

1. 'lake 
a small amount of surphur in the ry ,;,,,: .;,,.1

long-handled spoon/deflagiating spoon and ,,,,.. ,l
heat it over the flame of a OurnJr.

2. When sulphur starts burning, lower the spoon ,s<- sulphur

into- the gas jar. cover the jal party with the rid i gy .Y ;
while the sulphur is stiil burnino t I 

€3. The jar will be filled with sulphrlr dioxide gas. Litmus paper
. lgTgy" the spoon and cover the gas jar with a tid.4. Add 20 mL water to the gas jar ano teit tnis sorution with brue ritmus paper.observation: Blue litmus p.p--"r turns reo, indicating that the solution is acidic.

fi:Xr"L|rT;ilY3t:t: 
ssolves tne sas (sulphur dioxid-eri;'ro,., an acid (sutphurous acid), which

Note: Adult supervision required.

metal + water __-_-_-_--> metaloxide + hydrogen gas
' sodium reacts violently with cold water to form sodium hydroxide along with hydrogengas' A large amount of heat is evolved in this reaction, which results in hydrogencatching fire.
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+ 2H2O --+
water

2NaOH + H2

sodium hydroxide hydrogen gas

react with water under any conditions.
. Metals such as copper, silver, and gold do not

ftSmm-ru'rmtm$s

Non-metals do not react with water.

Corrosion

' lron reacts with oxygen and moisture present in the atmosphere to form a brown, flaky

lron and many other metals react with oxygen and moisture present in the atmosphere.This phenomenon is called corrosion . The process of slow wearing owoy of a metol due to theattack of otmospheric goses and moisture o)n its surface is colled corrosion.
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Metals,and Non tvtetals
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Fig.4.4 Reoction of iron
with oxygen and moisture

produces brown rust.

. Silver objects become
blackened (Fig.4.6)

and lose their sheen
with the passage of
time. This happens due
to the reaction of
silver with hydrogen
sulphide gas present
in the atmosphere.

Reaction with Acids

Zn

zlnc

substance called rust (Fig.4.4). Rusting of iron is
an undesirable reaction because the layer of rust
formed falls off, exposing the metal to further
rusting. As a result, iron objects become weak
with the passage of time.

. Copper objects get coated with a green
substance called basic copper carbonate with the
passage of time (Fig. a.5). This green substance is

formed due to the reaction of copper with carbon
dioxide and moisture present in the atmosphere.

ffi

',{eta$s

when a metal reacts with an acid, a salt and hydrogen gas are produced.

metal + acid ---------> salt + hydrogen gas

Solts are compounds formed when a metol reploces hydrogen in an acid.Different acids and
rnetals react to form different salts.

' zinc reacts with sulphuric acid to form zinc sulphate and hydrogen gas.

H2SO4 --------->

Fig,4.5 Reoction of copper

with carbon dioxide and
moisture produces green

copper corbonote.

Fig. 4.6 Reoction of silver
with hydrogen sulphide

produces black silver sulphide.

ZnSOo + H2

zinc sulphate hydrogen gassulphuric acid

Metalsand Non-Metals



Magnesium reacts with sulphuric acid to form magnesium sulphate and hydrogen gas.

Mg + HrSOo 
-_-____> 

MgSOo + H2
magnesium surphuric acid magnesium surphate hydrogen gas

Aluminium reacts with hydrochloric acid to form atuminitrm chloride and hydrogen gas.

2Al + 6HCl =---> 2AlCl3 + 3H,
aluminium hydrochloric acid aluminium chloride hydrogen gas

With some metals, the reaction is very fast and vigorous, while with others it may be slow.
Some metals do not react with acids at all.

Nmm-*"rnetmfis

Generally, non-metals do not react with acids.

Aim: To show that hydrogen is produced when magnesium reacts with dilute sulphuric acid
Materials needed: Magnesium ribbon, dilute sulphriric acid, test tube, dropper, and a matchstick
Method:

itii',4'i:ni" r,
.t,1

\i 
,:

1. Take a piece of magnesium ribbon in
2. Using a dropper, carefully add a few

test tube.
3. Bring a burning matchstick near the mouth of the test tube.

observation: Bringing a burning matchstick near the mouth of
'pop'sound.

Conclusion: The gas produced in the reaction is hydrogen.
Note: Adult supervision required.

the test tube.
drops of dilute sulphuric acid from

the tubetest

the sides of the

produces a

Reaction with Bases

Meta$s

Most metals do not react with bases. Only a few such as aluminium , zinc,and lead, react
with solutions of strong bases such as sodium hydroxide to produce a compound of that
metal and hydrogen gas. You could perform the above activity using small pieces of zinc \.l
and sodium hydroxide solution (instead of magnesium ribbon and dilute sulphuric aciOito i
test that hydrogen is evolved in the reaction. -' - 

|
tgst that hydrogen is evolved in the reaction. 

rr I I i rvvvr I qr rLr Lrrrr',.tE )urPr lul tL dtlu/ to 

I

I;J;::ffis of non-metals with bases are comptex. you wil tearn about them in higher 
Iclasses.

Displacement Reactions I
ln a displacement reaction, a metal reacts with a salt solution and'displaces, (or replaces) I
the metal present in it. Displacement reactions are explained on the basis of the reactiviiv I
series of metals.
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The reactivity series of metals is o list of common metols
arranged in the decreasing order of reactivity. j

This means that a metal which is placed higher in the
reactivity series is more reactive than those placed below
it. The reactivity series of metals is shown in Figure 4.7.
You can predict whether or not a displacement reaction
will take place by looking at the reactivity series. A metol l

will only reoct with a salt solution if it is ploced higher in the
reactivityseriesthonthemetalinthesalt.Forexample,iron,
which is placed higher in the reactivity series than copper,
reacts with copper sulphate solution. Copper, however, 

:

does not react with iron sulphate as it is less reactive than
iron. Some more examples are discussed below.

. Silver does not react with zinc sulphate.

Potassium (K)

Sodium {l!a).. ,

Calcium (Ca) l

Magnesium (Mg),

Alurninium (Al) 
,

Zinc {Zn} :

lron (Fe)

Tin (Sn)

Lead {Pb}

Hydrogan (fl)

Copper 
{Cu)

Meryury !H9)
Sltuer (Ag;

Gold (Au)

Platinum (Pt)

Most r€active

Least reactlve

. zinc reacts with copper sulphate to form zinc sulphate and copper.

CuSOo 

--* 

ZnSOo
copper sulphate zinc sulphate

. Silver does not react with copper sulphate.

Zn

zinc

Ag+
silver

A9

silver

ZnSOo ---------)
zinc sulphate

+ CUSO4 -_-_-___>

copper sulphate

tube B

,t
t

{* .r"+
.ffi-*-\

/to
lron filings

From the above reactions, we can conclude that the order of reactivity of zinc, copper,
and silver is: Zn > Cu > Ag (i.e., zinc is the most reactive of the three and silver, the ieast
reactive). You can verify this from Figure 4.7.

r A Test

\
*)
i 

";:.".-

&,w##w#mp

Aim: To prove that iron is more reactive than copper
Materials needed: lron filings, copper turnings, copper sulphate
solution, iron sulphate solution, test tubes, and a dropper
Method:

1. Take some iron filings in a test tube labelted A, and add some
copper sulphate solution with the help of a dropper.

2. Take some copper turnings in a test tube labelled B and add some
iron sulphate solution with the help of a dropper.

observation: ln test tubeA, iron filings turn brown due to the deposition
of copper and the solution turns pale green due to the formation of iron
sulphate solution. No reaction is observed in test tube B.
conclusion: lron is more reactive than copper as it disptaces copper
from copper sulphate solution.

Ffi,4.7 Reactivity series of metols

No reaction

Cu

copper

No reaction



Fill in the blanks with the correct words.
1. Most non-metals react with oxygen to form (metallic/non-metallic) oxides.2. Most metals react with water to produce
3. Non-metals do not react with

The brown-flaky substance present on iron object is
silver objects become black due to their reaction with atmospheric
hydrogen sulphide).

The reactivity series of metals is a list of common metals arranged in the
(increasi n g/decreasi n g) o rder of reactivity.

Let's Remember

USES OF METATS AND NON.MEIALS

The uses of some common metals and non-metals are
as follows.

"ffi"""W-

METALS

lron lron is one of the most
commonly used metals. lt is
extensively used for making
heavy machinery, building
materials, automobiles, Fig. 4.8 Cast iron rods
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wrought iron furniture, cast iron rods, (Fig.  .g) gates, window and
containers. lron is also used to make railway tracks, nuts and bolts,

automobiles, and building materials
(e.9., aluminium sheets, rods, doors,
and window frames). lt is also used for
making household utensils (Fig. 4.10),
packaging tins and cans, and streetlight
poles. Thin sheets of aluminium are

used as packing foils at homes.

,Metals and Non-fuletals' i ,i

door grills, and shipping

nails, pipes, and tools.

Steel, an alloy of iron, is very

materials, nails, and screws.

strong and is used to make building

copper copper is used for making electrical wires (Fig. a.g) and cables,
coils, pipe fittings, and parts of erectrical equipment. lt is also used for
making cooking utensils, in integrated circuits, and electromagnets.
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Fig. 4.10 Aluminium utensils
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Zinc Zinc is primarily used for coating iron so as to prevent it from rusting. This process
is called galvanization. Zinc is also used with other metats such as aluminium and lead for
making alloys.

Mercury Mercury is primarily used in
thermometers. lt may also be used as amalgams
(alloys of mercury) for dental fillings.

Lead Lead is used in car batteries (Fig. 4.1'l),
pigments, and paints.

Gold, silver, and platinum These metals are used

primarily to make jewellery and also sometimes

cutlery (Fig. a.12).

Non-metals
Diomond Diamond, a form of carbon, is one of the most expensive substances on the
Earth. lt is widely used for making jewellery (Fig. a.13a). Due to their hardness, diamonds
are also used in cutting and drilling tools.

Grophite Graphite, another form of carbon, is used mostly to make the lead of pencils
(Fig. +.t 3b). tt is also used in the powdered form as a lubricant for machine parts. Rods of
graphite are also used in zinc-carbon batteries to make electrodes.

Hydrogen Hydrogen is primarily used for the synthesis of ammonia and methyl alcohol. lt
is also used in welding torches and in extraction of metals. Hydrogen can also be used as a
non-polluting fuel.

Sulphur Sulphur is used for hardening rubber, manufacturing compounds such as
sulphuric acid and sulphates, and in the production of matches, dyes, and gunpowder. lt is
also used in fungicides and insecticides.

Silicon Silicon is a major component of sand. It is used extensively for making
semiconductors and microchips (Fig. 4.13c). lt is also used in solar cells and transistors.

Phosphorus Phosphorus is used in making matchsticks and fireworks. Compounds of
phosphorus, called phosphates, are an important agricultural fertilizer.

Nitrogen Nitrogen is used for making ammonia and nitrates, which can be used as
fertilizers. Nitrogen is also used for packaging food items such as chips (Fig.4.13d). Liquid
nitrogen is used for refrigerating cells for medical research. "\

Oxygen Oxygen is stored in cylinders (Fig.4.13e), which are used by mountaineers and
deep-sea divers as breathing equipment. lt is also used in the manufacture of steel and
other chemicals such as nitric acid and hydrogen peroxide. Oxygen is used with acetylene
for oxyacetylene torches that are used for welding and cutting metals.

(b)Graphite in pencils (c)Silicon microchips (d) Nitrogen in packaging (e) Oxygen cylinders

Fig. 4.X.3 Uses of non-metols

Fig.4.Ll Lead in o

car bottery

Fig.4.12 Silver cutlery

%
Diamond jewellerya)
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Malleability

Ductility

Sonority

Corrosion

Salts

Reactivity series of metals

ii

ilrl,I
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ir

The property by virtue of which metars can be beaten into thin
sheets is called malleability.
The property by virtue of which metars can be drawn into thin
wires is called ductility.
The property by virtue of which metar objects produce a ringing
sound when struck with a hard object is ialled sonority-
The process of srow wearing away of a metar due to the attack
of atmospheric gases and moistuie on its surface is called
corrosion.

compounds formed when a metar repraces hydrogen in an acid
are called salts.
A list of common metars arranged in the decreasing order of
reactivity is called the reactivity series of metals.

Fiil

1.

2.

3.

4.

in the blanks with the correct words.

rusting.
(Painting/Galvanization) is the process of coating iron with zinc to prevent

(Graphite/ sulphur) is used in the powdered form as a rubricant for machine

(Phosphorus/ sodium) is used in making matchsticks and fireworks.
(Ftususteel) is an ailoy of iron used for making buirding materiars, nairs and

parts.

SCTEWS.

5.

6.

7.

iumiLead) is used in car batteries, pigments and paints.

Liquid

(Hydrogen/Sulphur) can be used as a non-polluting fuel.
(oxygen/nitrogen) is used for refrigerating cells for medical research,

Summory

Most metals are solid, shiny, malleable, ductile, hard, and good conductors of heat andelectricity,

Most non'metals are solid or gaseous, brittle, soft, and poor conductors of heat and electricity.Most metals combine with oxygen to form metallic oxides;non-metals form non-metallic oxides.Most metals react with water io produce a metal nyoroxioe or metal oxide and hydrogengas. Non-metals do not react with water.
Metals react with acids to produce salts and hydrogen gas. Non-metals do not react with acids.Most metals do not react with bases. only a iew ieact-with strong bases such as sodiumhydroxide.

ll ft.0'tr'"tement 
reaction, a metal reacts with a salt solution and displaces the metal present



Exercises
tHT'$ UhISEHSTATD

Objective type questions

A. Choose the correct option.

1. Copper is a

a. white metal

c. colourless gas

2. A soft metal that can be cut with a knife is

a. gold b. silver c. potassium d. iron
3. The property of metals due to which they can be drawn into thin wires is

a. malleability b. ductility
c. sonority d. good conductors of electricity

4. Which of the following is a good conductor of heat?
a. Diamond b. Silver c. Copper d. Allof these

5. The order of reactivity of metals is
a.Cu>Mg>Zn>Fe
c. Mg> Zn> Fe > Cu

b. greenish-yellow gas

d. reddish -brown metal

b. Cu> Fe> Zn> Mg

d. Mg> Fe >Zn > Cu
6. A metal that will displace copper from copper sulphate sotution is

a. mercury b. gold c. aluminium d. silver
7. Which of following gases is produced in the reaction of a metalwith an acid?

a. Sulphur dioxide b. Carbon dioxide c. Oxygen
8 Which of following is the least reactive metal?

d. Hydrogen

a. Gold b. Potassium c. Copper d. Silver
9. which of following metals is used in paints and pigments?

a. lron b. Lead c. Mercury d. Copper
10. Which of following non-metals is used for making matchsticks and fireworks?

a. Sodium b. Silicon c. Phosphorous d. Graphite

B. Fill in the blanks with the correct words. :

1. The property of metals due to which they produce a ringing sound when struck with
a hard object is called (thermal conductivity/sonority).

2. A non-metal that is a good conductor of heat is (diamond/graphite).
3. A metalthat burns with white dazzling light is (magnesium/sodium).
4. Metallic oxides turn (red/blue) litmus solution to _ (red/blue).

(Sodium/Magnesium) is kept immersed in kerosene.
6. Non-metallic oxides dissolve in water to form (acids/bases).

"Very short ansmer type questions

A. Complete the equations.

1. 4Na + Or+ 2. S + Or+



lll. $hon answer type questions
1. Define the foilowing terms: maileabirity, ductirity, and sonority.
2' state and explain how a particular property of metals helps in making the following:

a. Wind chimes and musical instruments b. Etectrical wires
c. Decorative articles and jewellery d. Cooking utensits3. compare the reactions of metals and non-metals with oxygen.

4' How does the sodium metal react with water? Give two examples of metals that do notreact with water.

5' Write one use of each of the following:steel, aluminium, mercury, silicon, sulphur, and
diamond.

lV" Long answer type questions
1' How do metals and non-metats react with acids? write and explain the chemicat

equation for the reaction of magnesium with sulphuric acid and atuminium with
hydrochloric acid.

2' Define corrosion. Explain the corrosion process in iron, copper and sitver.
3' what is a displacement reaction? on the basis of the reactivity series of metals, predict

whether these metals will react with each of the following salt solutions or not.
Metals: copper, magnesium ,zinc,and iron
salt solutioll: copper sutphate, magnesium sulphate, zinc sulphate, and iron sulphate

*.ffia,
LffiE'B ffiffiff&tL ffi&
Recall and complete the concept map given below.

Physkal properties

i-----------!-----------a

3. CO, + HrO -+

5. Zn + HrSOo -+
4. 2Na + 2HrO -+ 2NaOH
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Which phenomenon leads to the following change? Explain the process in the space provided.

1.

2.

LET'S CSNNECT IffiffI ft;1lfii,,t

Make a PowerPoint Presentation on any one element. Find out about its occurrence in
nature, physical and chemical properties and its usage in everyday life.

Prepare a project report on the comparison of Bronze Age with lron Age. Discuss the
type of tools and weapons, utensils, ornaments, etc. used in the two ages.

LET'$ ANALYSE AND EVALUATE ua Ht
The exposure to mercury metal leads to mercury poisoning, which results in a number of health

problems. ln children, it may result in acrodynia or pink disease in which the skin becomes

pink and peels. Mercury can get into our bodies by breathing contaminated air, drinking

contaminated water or eating contaminated food, particularly mercury-contaminated fish. The

pie chart given below shows the various sectors where mercury is used. On this basis of the pie

chart, answer the following questions.

1. Which sector uses mercury the most? Where is it used the least? W
2. How is mercury used in medical measuring devices? 

W
3. What are the possible ways by which mercury can get into our bodies?

4. Can you suggest some methods by which the usage of mercury could be reduced?

Use of Mercury
I Button cells

r Medical measuring devices 'r

(thermometer, blood pressu re

monitor, etc.)

ffi Pharmaceuticals

I lndustrial measuring devices

(thermometer, barometer, etc.)

I Switches and relays

# Coal burning

ffi Electrical lamps (tubelights, mercury

vapour lamps)

r, 
l, #leta,[s and : Non.lVtetels,

3.90%
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LET'S APPLY

1.

2.

3.

i

l

A yellow powder'X' burns in air to form a gas 'Y'with pungent, suffocating odour. The gas ,y,
dissolves in water to form 'z',whichturns blue titmus solution red. ldenti fy,x,,,y,,and,Z,andwrite relevant chemicarequations .(Hint:chemicar properties) 

ffi-- 
' '

Which out of the two, zinc container or copper containeL ..n ffi"d to store hydrochloricacid? (Hint: Recall reactivity series)

:Jr?":l 
iron spoon be used to dissolve solid copper sulphate in water ? (Hint:Recall reactivity

LErS CnEATE w
1' Make a list of at least 10 objects made up of different metals. Record your observationsas shown in the tabte given below. tltc'rrk" a report based on your observations. your

report should explain why a particular metal can or cannot be used for making other objectsincluded in the tabte. 
&fr Hil

Make a wind chime to demonstrate the sonority of metars. eil
You will need cotoured strings, a coat hanger,.nd ,poons/thin strips or rods or metats orany other object that you think will produie a pleasant sound. Tie a piece of string to theobjects and fix them on the hanger. The heavier items should be towards the middle so thatthe wind chime is balanced. wow hang your wind chime where they would make a tinklingsound as the wind passes through them.
ln groups of five, prepare a chart on uses of common metals and non-metals, on any oneindustryof yourchoice. 

H[ ffifi
Wab Rcrcqrch

' To know more obour ihe properties of metors ond non-metrcrs, browse ihrough:https;//www'texosgohwly";rg/res"rii-i 
*"tt""ond-energy-merols.nonmetols.ond-metqlloids

(occessed qnd checked on l2/Og/20191
:To know more obout elements ond the periodic toble, browse through:https://www.ducksters,com/r.iun.u/"[r"iJr.php - - s"'

(occessed ond checked on 12/Og/2019l
. To know more obout Beryllium, browse through:

https://www. go.don"nstiJ..""ki;[;;il)u". h,,
(occessed ond checked on 12/Og/2Ol9l

2.

3.
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Combustion and Fossil Fuels

What is common in the following illustrations?
Burning! Can you identify the substances that are

burning in each of them?

ry

1.

#hat are the two things that are produced when a substance burns? Burning a substance
croduces heat and light.

n this chapter, we will discuss the process of burning and various fuels we use in
everyday life.

9dl 'r'leo) '€ ',xe^^ alpue) .z ,poo^ .[ :raMsuv

You will leqrn trbouf
r Ccmbustion

. Fuels

r Fossilfuets: Coc[, peircleum, r:nd

ncfurol gos

2.

3.

Combustion and Fossil Fuels



COMBUSTION

The process of burning of a substonce in the presence of air or oxygen with the liberotion ofheat ond light is catled combustion. substances can be classified as combustibte or non-combustibre, depending on whether or not tr,"y.an be burnt.
Substances that burn in a.ir.or oxygen to produce heat ond tight'ore called combustiblesubstances' Paper, wood, keroslie, and LPG are exampres of combustible substances.
substonces thot do not burn in air or oxygen to produce heat ond tight ore called non-combustiblesubstances' water, sand, gtass, and cement are examples of nonlcomLustible substances.
Types of Combustion
combustion can be of three types: rapid combustion, explosion, and spontaneouscombustion.

Rapid combustion
ln this type of combustion, g large amount of heat and right are released in a very short

;|;fi::H:rf,:T.bustion 
of LP6, which p'oor.", r'".t rno tisht instantry, is an exampre of

Explosion

This type of combustion is characterized by the sudden retease of heat, light, and soundaccompanied by the liberation of a large amount oi gur. The bursting of firecrackers is anexample of an explosion' An explosion can also occur upon the application of pressure.
Spontaneous combustion
ln this type of combustion, substances catch fire on their own without the application ofheat' For example, white phosphorous catches fire on its own at room temperature.
combustion of hydrocarbons (compounds of hydrogen and carbon, e.g., LpG, petrol, andnatural gas) can be of two types: complet. .ornbrrtion and incomplete combustion.
Complete combustion
This type of combusti.on takes place in adequate amount of air or oxygen. lt results in theformation of carbon dioxide, water, heat, and light.
lncomplete combustion
This type of combustion takes place in inadequate amount of air or oxygen. lt resutts in theformation of carbon monoxide, soot, wateL heat, and light.

Conditions Necessary for Combustion
The following conditions are necessary for combustion to take ptace.
Presenceof acombustible substance combustion is only possible ifthe substance is combustible.
Presence of a supporter of combustion- The adequate suppry of a supporter ofcombustion (e.g., oxygen) is essentialfor combrriion.
Attoinment of ignition temperature A substance starts to burn only after it has attaineda certain minimum temperat ure. The temperature-ot which o particular substance burns,:!:::::,::::"r,,:::_::ttr! 
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Substances such as alcohol, petrol, LPG, and nylon fibres catch fire very easily. This is

because these substances have l'ow ignition temperatures. Such substances are called

inflammoble substances. Special care needs to be taken while storing or transporting

infl am mable su bsta nces.

Aim: To prove that combustion of a candle does not take place below its ignition temperature

Materials needed: A lit candle (Fig. A) and aluminium foil

Method: Cut a hole in a piece of aluminium foil and slide it just below the base of the candle

flame and above the melted wax (Fig. B).

Observation: The candle gets extinguished (Fig. C).

Conclusion: The candle gets extinguished because the aluminium foil conducts away the

heat and the temperature goes below the ignition temperature.

A/ofe.' Adult supervision requi red.

Extinguishing a Fire
A fire can be extinguished using water. Water evaporates, taking away heat from the

fire, which in turn cools down the burning material well below its ignition temperature.

However, there are certain cases where use of water could be dangerous.

. Water should not be poured over burning petrol, kerosene, or diesel. These substances

are lighter than water and do not mix with it. As a result, water forms a layer beneath

them and the substance continues burning. *\"

. Water should not be used over electrical fires, as it conducts electricity and can pose

danger to people trying to extinguish the fire.

Fire extinguishers make use of carbon dioxide gas as it is not a supporter of combustion.

Being heavier than air, carbon dioxide settles down and cuts off the supply of oxygen,

which extinguishes the fire. Two common types of fire extinguishers are carbon dioxide fire

extinguisher and soda-acid fire extinguisher.

Carbon dioxide fire extinguisher This type of fire extinguisher consists of carbon dioxide

filled under high pressure in cylinders.

.$+;ttuiti+r
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Sodo-acid fire extinguisher This type of fire extinguisher has a concentrated solution of
sodium hydrogen carbonate and sulphuric acid in separate compartments. When the fire
extinguisher is used, the two substances come into contact with each other, producing
carbon dioxide.

Aflame is a region where combustion of fueltokes place.The colour of the flame depends
on the temperature, amount of air available, and the nature of the substance burning.
Hydrocarbons burn with a blue or yellow flame. Figure 5.1 shows the change in flame
colour of a Bunsen burner with increasing oxygen supply.

lncreasing oxygen supply

.......-...-

-l>

Fig. 5.1 Change in the colour of o Bunsen burner flome with increosing oxygen supply

A yellow flame is also called a luminous flame, as it emits a lot of light. A luminous flame
is generally observed when there is insufficient oxygen (i.e., incomplete combustion). lts
temperature is lowerthan that of a blue flame and it leaves behind black soot and other residue.

A blue flame is also called a non-luminous flame as it emits very little light. A blue flame
is generally observed when there is adequate
amount of oxygen available (i.e., complete
combustion). This type of flame leaves behind no
residue.

However, a flame may not show the same colour
uniformly. We sometimes observe different colours
or zones in a flame. Let us understand this using
the example of a candle flame.
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Zones of a Candle Flame

IfrE)
A candle flame can be divided into three zones
oxygen available.

(Fi1.5.2), depending on the amount of

The middle zone (yellow) is less hot than the outer
zone. Here, incomplete combustion of wax vapours
(due to low oxygen) produces carbon particles (which
glow, giving the zone its yellow colour) and carbon
monoxide. This zone emits the most light.

The outer zone (blue)

is the hottest part of
the flame. ln this zone,

the wax vapours have

enough oxygen to burn
completely (producing

carbon dioxide and

water). This zone emits

very little light.
The inner zone (black) is the coolest part of the flame.
ln this zone, the wax vapours remain unburned as no
oxygen is available. This zone is completely dark and
emits no light.

Fig. 5.2 Zones of a candle flame

Combustion of a Wax Candle
lf you observe a candle flame closely, you will notice the following.
. The wick burns and it stands in a pool of liquid wax.

' There is a small portion of unburnt wick between the flame and the liquid wax.
. The liquid wax is trapped in a tup'of solid wax.
. The liquid or solid wax never catches fire.

We can see that the wick is burning. But it cannot be the only substance that is burning
as the candle gets smaller as it burns. So, what is burning in addition to the wick? lt is the
wax vapours that burn. lf a lit match is brought a little above a candle wick immediately
after the candle has been blown out, it is noticed that the flame from the match jumps
the gap and reignites the wick. This happens because the wax vapours rise from the wick
immediately after the candle is blown out and the burning match reignites them.

&sf$wE

Aim: To prove that when a candle burns, it is the wax vapours that burn
and not the liquid wax
Materials needed: A candle and a matchbox
Method:

1. Light the candle using a match.
2. Blow out the candle and immediately bring a burning

matchstick near the smoke. ln case the smoke is not visible,
hold the lit match above the wick.

Observatlon: The flame from the match reignites the wick.
Concluslon: When a candle is lit, it is the wax vapours that
burn, not the liquid wax.

I
l,

1

i

t

i
v:
;{
t
l

I



From this, we conclude the following.
a

a

a

a

a

It is only the wax vapours that burn. Neither liquid wax nor solid wax burns.when a candle wick is lit, the heat produced from the flame melts the wax.The wick soaks or absorbs the molten wax.
The heat of the flame vaporizes the morten wax in the witk.The wax vapours burn in the flame. This process .ontinr., till the entire wax isconsumed or the candle is extinguished.

Aim: To prove that carbon.dioxide is produced on burning candre wax

il:ffi|}i 
needed: A candle, 

" 
,"t.rioor, a gtass jar, atriminium foit, and time water solution

,l:a::i:+ilil,lli::;ii:;!l1t:it4ilriti+,rtiirli.}t:iii:tji:in.i1;,!:Jn+i:.r1t{,:.1,t+_.....,

fi:lJ:il,':"'r::Yfnr:t5:jl:ff1:ti1y1,:!.",ped bv the wick is converred into vapou,s
#:f ::p 

needed : A ca n d I e, 
" 

; ;iil;;];il:f ,ffi ;ffi: T:,H:::#
1. Light the candle using a match., 

Il[._,,ffiffi,:t%:,.J:",il,:: and pinch the wick tish,y just @
Observation: The flame go", ort.

R:il"ll^::i1t 
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it extinguishes.
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1. Fix a candle into the glass jar.
2. Light the candle using a ,"t.h.ti"k.
3' cover the beaker wiri a piece ot aruminium foir to cut down , ,

the air supply.
4' When the candre goes out, srowry and carefury remove someportion of the aruminium foir and iake out the candre from thebeaker, trying not to disturb the contents of the beaker. pour

the lime water sorution down the side of the beaker and swirr it.Observation: Lime water turns ctouOyl
conclusion: combustion of ."nore #r, produces carbon dioxide gas, whichwater to produce insoluble calcium carbonate.
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Remember

write T for theTrue and F for the False statements. conect the false statements.1. Wood is a non-combustible substance.
2' The bursting of firecrackers is an exampre of rapid combustion.

Combustion and Fossil Fuets
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3' lgnition temperature is the temperature below which a particular substance burns in
presence of air.

4. water should not be used for extinguishing electrical fires.
5. The middle zone of the flame is the hottest zone of the flame.

ll. Answer the following questions orally.
1. What is spontaneous combustion?
2. what are the three necessary conditions for combustion?
3. What are the three zones of candle flame?

Fuels that exist in solid state at
room temperature are called solid
fuels. Wood, charcoal, cow dung
cakes, agricultural waste, coke, and
coalare examples of solid fuels.

Most of the substances used for burning are fuels. Substances that produce heat and light
energy on burning are called fuels. Some commonly used fuels are wood, .ori .o*;;;g
cakes, kerosene, LPG, petrol, and diesel. We use fueis for cooking, heating, in automobiles,
and for the generation of electricity. Based on their physical stat-e, fuels can be classified as
solid, liquid, or gaseous (Table 5.1).

Cha racteristics of Fuels
Not all combustible substances can be used as fuels for all applications. This is because
although all fuels produce heat and light on burning, some produce more energy than
cthers' Besides the amount of energy produced, the choice of fuel, whether for domestic
or industrial use, also depends upon its cost, efficiency, availability, and the extent ofpollution it causes. A very important characteristic of a fuel is its calorific value.
Calorific value of a fuel is defined as the amount of heat produced in kilojoules when one
gram of a fuel is comptetely burned. The unit for representing calorific value is kilojoule
U)' Calorific value is expressed in d/g.ln simple terms, the higher the calorific value of a

fuel, the more heat it produces when burned. Thus, the higher the calorific value of a fuel,
the better fuel it is. catorific values of some fuels are given in Table 5.2.
tffhen a fuel is burnt by a machine, some of the energy produced is given off as waste heat,
nrhich cannot be used for cooking or other prrpor"r. The proportion of energy from a fuel
ttrat is converted into useful work by a machine is called the fuel efficiency of a machine.
Tilldate, no fuel-burning device is known to exhibit 1}oo/oefficiency.

Table 5.1 Types of fuels

Fuels that exist in liquid state
at room temperature are called
liquid fuels. Kerosene, petrol,
diesel, and fuel oil are some
examples of liquid fuels.

Fuels that exist in gaseous
state at room temperature are
called gaseous fuels. petroleum

gas, natural gas, and biogas are
examples of gaseous fuels.



Table 5.2 Calorific value of some fuels

Cow dung cakes

The following are some of the important characteristics of an ideal fuel.
. lt should have a high calorific value.

' lts ignition temperature should be low but well above the room temperature. lf the
ignition temperature is too low, the fuel will catch fire very easily (which could be
dangerous) and if it is very high, the fuel has to be heated for a long time before it can
catch fire.

' lt should have a moderate rate of combustion and should release heat in a controlled
manner.

' lt should be fairly cheap and easily available. A fuel may have a very high calorific value
but if it is expensive and not easily available, it cannot be used on a day-to-day basis.

. lt should be safe to handle, store, and transport.

. lt should not cause pollution on burning.
Not all fuels can fulfill every one of these characteristics. Hence, fuels need to be compared
to each other in order to choose the right fuel. Let us discuss some fuels based on their
cha racteristics.

Hydrogen asfuel Hydrogen is considered the best fuel as it has the highest calorific value.
However, as it is highly inflammable, there are difficulties associated with its transport,
storage, and handling. lt is, therefore, used as a fuel only where it is absolutely necessary
(e.9., as rocket fuel).

Methane ond LPG as fuels Both methane and LPG have fairly high calorific values. They burn
with a smokeless fire and, therefore, do not cause pollution.They are also easily stored-and
transported via cylinders or pipelines. Hence, they are ideal for use as domestic fuels.

Petrolond dieselosfuels Both petrol and diesel are mainly used in automobiles. Their main
disadvantage is their limited availability. Another disadvantage is that their combustion
releases harmful gases into the atmosphere.

FOSSIL FUELS

Fossil fuels are formed from the buried remains of plants and animals over a period of
millions of years. Coal, petroleum, and natural gas are examples of fossil fuels. Since fossil
fuels are obtained from nature, they are referred to as natural resources. Natural resources
can be divided into the following two types.
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stible notural resources These are resources of which there is a limitless supply.

and air are examples of inexhaustible resources.

ffihrustibte naturolresources These are resources whose supply is limited. Their overuse

#firm{.rld, therefore, be avoided. Fossil fuels, forests, and wildlife are examples of exhaustible

rllCs[t.JrCeS.

[.riur us discuss each of the fossil fuels (coal, petroleum, and

rltrm detail.

Ceal
lmal is generally black or brownish-black in colour.

mupending on its carbon content, it can be of three

ililrt,n types.

ffirrocite It has a carbon content of around 860/o or
*lrqher and is regarded as the highest grade of coal. lt is

nnmarinly used for heating.

tturrninou s coal lt has a carbon content of around
al-86o/o and is mainly used for power generation and

fur manufacturing another fuel called coke.

,,,-qnite lt has a carbon content of around 60-700/o and is regarded as the lowest grade of

nal. lt is mainly used for power generation.

Icalwas formed from the remains of plants that grew in warm, humid swamps

mriillion years ago (Fig. 5.3). The process of formation of coal is shown below.

Trees and other plants that grew in swampy areas 300

to 400 million years ago died and their remains got

buried in the swampy soil. Over time, these remains

were covered with layers of sediments such as mud and

sand.

2. ln low-oxygen conditions, the buried plant material

formed a dark brown material called peat.

3. Gradually more and more sediments

got deposited over Peat' Peat was

compressed between layers of sediments

and formed lignite.

4. Further comPression

resulted in the formation

of bituminous coal.

5. Even further
compression

resulted in the

formation of

anthracite.

iConrbustion and Fossil Fuels
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coal is processed further to obtain useful materials such as coke, coal tar, and coal gas.
coke lt is a hard, dry fuel produced'by heating bituminous coal to a very high temperature
in the absence of air. coke has a high carbon lontent and is used as a fuel and in steel
manufacture.

cool tar lt is a thic.k, black, opaque fluid obtained as a by-product of the process of
manufacturing coke. lt is used in anti-dandruff shampoos, ointments, soaps, perfumes, etc.
coal gos lt is a gaseous fuel obtained as a by-product of the process of manufacturing coke.
Before the development of natural gas supplies, it was
used as domestic and lighting fuet.

Petroleum and Natural Gas
Petroleum or crude oir is a comprex mixture of sorid,
liquid, and gaseous hydrocarbons. petroleum and
natural gas were formed from the remains of tiny
marine organisms that died millions of years ugo. ff,.
process of formation of petroleum and naturallas is
shown below (Fig.5.a).

W
1. Tiny marine

organisms died and
settled on the ocean

floor.

2. Over time, this layer Enormous heat and
of dead organisms pressure transformed
was covered these remains to

Rising through porous

rocks such as sandstone,
petroleum and natural
gas reached a layer of
impermeable rock and
were trapped below it.

Nahl

;' ]t
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fri
.lt
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beneath sediments. petroleum and natural
gas.

Fig. 5.4 Formotion of petroleum and noturolgas

Extraction and Refining of petroleum Oil
Petroleum and natural gas are extracted by drilling through the impermeable rocks.
Petroleum oil is separated into useful substances thiough . pro..r, called refining of petroleum
(Fig' 5'5)' This is done in oil refineries. ln this process, petroleum is heated to temperatures
above 400 oc and introduced in a fractionating column, which is a tall, cylindrical structurefitted with horizontal trays. As the vapours of petroleum rise inside the froctionating
column, they cool and condense at different heights, depending on their boiling points,
and are collected in different trays. uncondenr.i hydrocarbons (petroleum gas) pass out
of the column. The refining process is atso called frictionat distillationof petroleum. The
main products obtained are shown in Figure 5.5.
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Petroleum gas (used as a domestic fuel in*} 
its liquified form, LpG)

40-L70"C

,:'.::, sit

170-250'C

ES

250-3s0"c

Petrol(used as a fuel in automobiles, in dry
cleaning, etc.) and various chemicals

Kerosene (used as a fuel in lamps and stoves)Jet
fuel

Diesel (used as a fuel in heavy motor vehicles and
generators)

Fuel oil for power stations and ships

Crude oil r"'9
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Above lubricating oi! (used for lubrication), paraffin wax

., , :,,,,., :.:i. 
400'c (used in candles, ointments, petroleum jelly, etc.)

Boiler r , ..:,.i.,,,,, . + and asphalt (used for making roads)

Flg. 5.5 The products of petroleum relining

Natural gas consists mainly of methane. lt has the following main uses.
. lt is used for the generation of electricity.

' Compressed natural gas (CNG) is used as a fuel in automobiles as it is more environment
friendly than petrol or diesel.

' lt is used as a domestic fuel and is transported to houses via gas pipelines.
. lt is used in the production of ammonia.
. lt is used to produce hydrogen.

' lt is used in the manufacture of steel, glass, plastics, and other products.

Limitations of Fossil Fuels
The two main limitations of fossil fuels are their limited
availability in nature and the air pollution caused due to
their use.

Limited availabilify Fossil fuels take millions of years
to form. lf we run out of the existing stock of these
fuels, we will not get more until natural processes have
regenerated them.
Air pollution Use of fossil fuels adds many undesirable
substances, called pollutants, in the atmosphere. These

Hxi#iif+iiffi*
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pollutants adversely affect the life of organisms. Pollutants can be in the form of particles

or gases.

Some of the main air pollutants and their harmful effects are given below.

. Carbon monoxide is a colourless, odourless, and tasteless gas- lt is produced by

incomplete combustion of fossil fuels. Exposure to
carbon monoxide can cause headache and dizziness

and can even lead to coma and death.

Corbon dioxide levels in the atmosphere have increased

due to the widespread combustion of fossilfuels.

This can lead to an increase in the global average

temperature. This phenomenon is called global

warming. lt can cause the melting of polar ice caps and

glaciers, resulting in a rise in sea level and submerging

of coastal areas.

The oxides of sulphur ond nitrogen are released when

coal is burned. Use of fossil fuels such as petrol, and

diesel also releases nitrogen oxides. These gases react

with oxygen and water vapour present in the air to
produce dilute solutions of sulphuric acid and nitric

acid, which fall on Earth as acid rain and damage plants,

aquatic life, soil, and buildings.

Soot porticles are introduced in the air due to the

incomplete combustion of wood and fossil fuels such as

coal and petroleum. These particles can enter our bodies

when we breathe and trigger asthma attacks and cause

wheezing, coughing, and respiratory irritation.
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Let's Discuss

Are fossil fuels o boon or a cursef

Discuss.

Conservation of Fossil Fuels
Keeping in mind the limitations of fossil fuels, the need of the hour is to conserve them to

the extent possible.

Conservation of fossil fuels can be done by
. judicious use of the existing resources and
. us€ of alternate sources of energy such as tidal power, wind energy, solar energy, and

nuclear energy to meet our fuel needs.

Let'E Remember

Fill ln the blanke wlth the correet words"
1. Kerosene, petrol, diesel and fuel oil are examples of (solid/liquid) fuels.

(Fuels/Fossils) are substances that produce heat and light energy on burning.

(Anthracite/Lignite) is the highest grade of coal.

(LPG/Hydrogen) has the highest calorific value.

(Kerosene/Fuel Oil) is used as a fuel in power stations and ships.

2.

3.

4.

5.

+;jqw
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Combustion

Combustible substances

Non-combustible substances

lgnition temperature

Fuels

Calorific value

The process of burning of a substance in the presence of air or
oxygen with the liberation of heat and light is called combustion.
substances that burn in air or oxygen to produce heat and light
are called combustible substances.
substances that do not burn in air or oxygen to produce heat
and light are called non-combustible substances.
The temperature at which a particular substance burns in the
presence of air is called its ignition temperature.
substances that produce heat and light energy on burning are
called fuels.
The amount of heat produced in kilojoules when a gram of fuel
is completely burned is called the calorific value oithe fuel.

Summo

LET'$ UFIBHffi$T&ffiM

Objective type questions

A. Fill in the blanks with the correct words.

1' 
--- 

(l nfl am mable/Non-fl ammabte)substances have low ignition temperature.
2. Non-luminous flame is of (brue/yelrow) colour.

3. (Outer/lnner)zone is the coolest part of the flame.

,ili;tfi[ffii
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Exercises
.ffiw

Substances may be classified as combustible or non-combustible, depending on whether
they can be burnt.
Combustion can be of three types: rapid combustion, explosion, and spontaneous combustion.
combustion of hydrocarbons can be complete or incomplete.
The conditions necessary for combustion to take place are presence of a combustible
substance, a supporter of combustion, and attainment of ignition temperature.
The colour of the flame depends on the temperature, the imount of air available, and the
nature of the substance burning.
A candle flame may be divided into three zones:the outer zone (blue), the middle zone
(yellow), and the inner zone (black).
Based on their physical state, fuels can be classified as solid, liquid, or gaseous.
coal, petroleum, and natural gas are examples of fossil fuels.
Depending on carbon content, coal can be of three types: anthracite, bituminous coal, and
lignite.

Petroleum is separated into useful substances using a process called refining of petroleum.
The two main limitations of fossilfuels are their limited availability in nature a-nO tne air
pollution caused due to their use.



products.

a. Carbon dioxide

c. Oxygen

a. High calorific value

c. Low ignition temperature

a. Carbon monoxide

c. Soot particles

Vaseline?

a. Fueloil b. Paraffin wax

C. Match the following.

Column A

1. Oxides of sulphur and nitrogen
2. Domestic fuel

3. Diesel

4. Spontaneouscombustion

5. Fire extinguisher

(Exhaustible/lnexhaustible) natural resources have limited availability in nature.
(Coal/Natural gas) was formed from the remains of plants.

(Extraction/Refining) of petroleum is done to separate petroleum into useful

b. amount of air available

d. Allof these

4.

5.

6.

B. Choose the correct option.

1. The colour of the flame depends upon:
a. temperature

c. nature of the substance burning
2. What burns in a candle flame?

a. Solid wax b. Liquid wax c. Wax vapours d. Oxygen
3. Which of the following is produced in incomplete combustion of hydrocarbons?

5. which of the following is the main constituent of natural gas?

a. Oxygen b. Petrol c. Methane
6. Which of the following is an air pollutant?

4. which of the following is a characteristic of an ideal fuel?

b. Carbon monoxide

d. Methane

b. High rate of combustion

d. Should cause pollution

d. Carbon dioxide

b. Oxides of nitrogen and sulphur
d. Allof these

c. Lubricating oil d. Asphalt

7. ln which of the following cases, water should not be used for extinguishing fire?
a. Burning diesel b. Burning petrol c. Electricatfire d. All of these

8. Which of the following fuels is considered an ideal fuel for domestic use?
a. Hydrogen b. Petrol c. Cow dung cakes d. Methane

9. which of the following types of coal is used for manufacturing coke?
a. Lignite b. Peat c. Bituminous coal d. Anthracite

10. Which of the following products of petroleum is used in candles, ointments and
tEl
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a.

b.

c.

d.

e.

Column B

Methane

White phosphorous

Carbon dioxide

Acid rain

Heavy motor vehicles

lt. Very short Bn$wer type que$tien$

A. Give one word for the following.
1 . Burning of a substance in the presence of air or

oxygen with the liberation of heat and light

eornbustion and, :Fossii,Fuels



ilure.

reful

The combustion whic.h takes place in adequate
amount of air or oxygen

A region where combustion of fueltakes place

Flame that emits a lot of light
The amount of heat produced in kilojoules when one
gram of fuel is completely burned

The resources which have limitless supply

Short answer type questions

1. Why is water not always used for extinguishing fire?

2. State any two characteristics of an ideal fuel.

3. Why are methane and LPG considered ideal for use as domestic fuels?

4. List the different types of coal with their carbon content and one use.

5. What are the various products obtained from refining of petroleum? Write one use
for each.

Long answer type questions

1. Write any one difference between the following.

a. Combustible and non-combustible substances.

b. Rapid and spontaneous combustion
c. Complete combustion and incomplete combustion
d. Blue and yellow flame

e. Exhaustible and inexhaustible natural resources

2. Explain the different zones of a candle flame.

3. What are fossilfuels? How were coal and petroleum formed?

LET'S SBSHRVE

Look at the picture given alongside. H!
It shows different colours of the flame
with change in oxygen supply. Number
them in correct order from 1 to 4
according to increase in oxygen supply.

t.ET'S C*ruNE*T

2.

3.

4.

5.

6.

1fl.

!v.

h

1. Make a PowerPoint presentation on any one inexhaustible source of energy such as
wind energy, solar energ, and nuclear energy. Discuss the following aspe"cts:
. can this source contribute majorly to the energy needs of the *orrai
' What are the challenges associated with harnessing this source of energy?

Cornbuition and Fossil Fuels



. what are the advantages and disadvantages of this source of energy?

' What kind of climatic/geographical conditions are best suited for harnessing the
energy from this source?

. Any other special characteristic.

2. Make a project report on the topic,'History of fuelsiTrace the history of fuels starting
from usage of wood by man about two million years ago to present times.

LffiT=$ &FPtY

1 . why can we not use fire crackers as a fuel?(Hint:Type of combustion)
2. Which out of the two is a better method for using animal dung-making cakes and using it

as a fuel in the kitchen or using biogas in homes by constructing biogas plants in the villages
and why? (Hint: Characteristics of ideal fuelsl 

6
3. Which type of coalwill have the highest and lowest calorific value and why? (Hint: Carbon content)

Lffi?',S &&*eLYSffi &r*m ffiv&E_#eYffi

The pictures given below depict the generation of electricity by two methods. Thermal power
plant uses coal energy and wind turbine utilizes wind energy for generating electricity. Answer
the following questions based on the pictures.

1. Can you identify the polluting and non-polluting
sources of energy from the pictures?

2. Categorize the sources of energy as inexhaustible
and exhaustible sources of energy? 

W U,
3. What type of pollution can be seen in the pictures?

4. Name any two pollutants released. Also discuss the effect of these pollutants on our health.
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1 . What will happen if we run out of fossil fuels on one fine day? Discuss the pros and cons of

the situation and make a presentation on your thoughts. 
6 U6

2. ln groups of five, Prepare a report on alternative sources of energy (e.g., solar energy, nuclear
energy, tidal power, and wind energy). You can use books/magazines/lnternet to collect
information. Evaluate fossil fuels (petroleum, coal, and natural gas) against solar energy on
the following parameters: cost, challenges, impact on environment, and pollution.6

Web Rersorch

' To know more obout moking o solor woter filier ot home, check the followinq links.
https:/./,www.youtube.com/woJch?v=Cftsy2t1yo**B (occessed ond .h".["i iilZtOe/ZOlgl
https:/ /ploywbe.pk/wotch?v=fwwlSsmffuU (occessed ond checked on 12/08/20191
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Read the passage and answer the questions.

ldentify the elements from the following observations.

ln a certain exam, students were provided with six different elements: A, B, C, D, E and F. They

observed that A, C, E and F had lustre. A, E and F were good conductors of electricity, and D, E,

and F were good conductors of heat. B and F were liquids. E and B were brownish in colour, F

was silvery white, and c was violet. A was soft, while D was extremely hard.

1. Name the six elements.

A

B

C

D

E

F

2. Which of the above elements can be used in a thermometer?

a.E b.F c.A d.B

3. which of the following can be more suitable for making jewellery?

a.C b.F c.B d.D

4. Which of the following can be used for making electrical wires and cables?

a.E b.c c.A d.D

5. Which of the following can be best used as a lubricant for machine parts?

a.E b.A c.B d.F

6. Which of the following would be the hardest substance?

a.A b.c c.D d.B



Conservation of Plants
and Animals

Sara has collected some picture cards of animals.

Where are these animals likely to be found? Write

your answer in the boxes provided.

Match the animals to the places where we can

find them.
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r Biodiversity

r Loss of biodiversity

r Conserving biodiversity

2.

3.

4.

a. Ocean

b. Desert

c. Grasslands

d. Arctic Poles

Let us learn about the diversity (i.e., the number and variety) of organisms on Earth and the

need to conserve them' 
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Our planet is inhabited by many different types of living organisms. They live in a variety of
places such as forests, grasslands, deserts, rivers, oceans, and the polar regions. The number
and voriety of plants, animals, ond other organisms thot exist is known as biodiversity. one
can use the term biodiversity while talking about the organisms of a particular region, or
of the Earth as a whole. Depending on climatic conditions and geographical area, some
regions show higher biodiversity than others. Before exploring ihe various issues related to
biodiversity, let us discuss a few terms associated with biodiversity.

Species They ore o group or closs of onimals or plonts
hoving certain common ond permanent choracteristics
that clearly distinguish it from other groups and which
con interbreed omong themselves.For example, Homo
sopiens or human beings form one type of animal
species.

Habitot The naturol environment of o plant or onimal
species, where it lives, multiplies, ond thrives noturolly is
called its habitat.

Flora ond founa The numerous species of plants tiving in
their habitat are colled the flora of o ploce. The numrirut
species of animols living in their habitat ore called the
fauna of o ploce.

Endemic species Plont and animol species confined to
a specific Aeographicalorea are colled endemic species.
The giant panda tFig. 6.1(a)1, for example, is endemic
to the mountains of Sichuan, Gansu, and Shanxi
Provinces in China. ln lndia, the Asiatic Lion tFig. 6.1(b)l
is endemic to Gir National park in Gujarat.

Migratory species Species of animols that trovel
long distances at certain times of the year in order to escope unfavourabte conditions or to
find more suitable conditions for feeding ond reproducing ore called migratory species.
The phenomenon of movement of animals in lorge numbers from one p-loce to onother to
avercome unfavourable conditions is cotled migration For example, migratory birds, such
as the Siberian crane travel great distances and come to lndia in groups during winter in
order to escape cold, unfavourable conditions.

loss oF BtODtVERStTy

Several species of plants and animals have become extinct in the last two centuries and
:here are many that face the threat of extinction. As life on Earth relies on the interactions
and interdependencies among different plants and animals, biodiversity is essential for our

Conservation of Plants and'Animals

(b) Asiatic lion (male)

Fig. 6.1 Endemic species

(a)Giant panda



own survival. Loss of biodiversity (because of extinction) is,
therefore, one of the leading environmental problems today.

f 
ome of the major causes for toss of biodiversity are given

below.

Destruction of forests The loss or continuor degrodotion
of forest habitot due to natural or human-reratid causes is
colled deforestation. Following are the main reasons for
deforestation.

. Requirement of wood is one of the main reasons trees
are felled for (Fig. 6.2). wood is used as a fuel, for making
furniture, in construction, and for making paper, boats,
ships, artworks, and rayon. lt is also processed to make
plywood (used for making furniture) and hardboard
(used in construction, and for making furniture).

' overgrozing by cattle is also a key factor that contributes
to deforestation.

. Rapid urbanization and increase in human population
have led to conversion of forests to agricultural land.
Forests have also been cleared for construction of roads,

Fig.6.3 Desertification

railway tracks, and dams.
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Destruction of forests has the following adverse effects.

' Roots of trees help in binding the soit particles together. When trees are destroyed, soil is left
loose and becomes prone to being eroded (i.e., being carried away) bywind and moving water.
Loss of topsoil, which is rich in humus and nutrientl due to erosion r.-dr.", the fertility 5f soil.
Over time, the fertile soil gets converted into a desert (Fig. 6.3).This is caled desertificition.

' Forests are the natural habitat of many species of animals and birds. Cutting down trees
destroys the homes of these species, which poses a threat to their survival.

' As trees take in carbon dioxide and give out oxygen during photosynthesis, their destruction
disturbs the balance of these gases in the atmospher.. in.r"rs! i, th. concentration of
carbon dioxide in the atmosphere may lead to an increase in global temperature.

' Trees draw groundwater using their roots and release water vapour into the
atmosphere through a process called transpiration. lf a targe number of trees are
destroyed, overall transpiration rate will be greatly reduced. This can make the
atmosphere drier and lead to reduced rainfall.

' Trees help to absorb the rainwater that falls on the ground. lf they are destroyed, this
excess water could cause floods.

' Loss of trees may lead to reduction in the binding capacity of soil particles during rainy
season. This may, in turn, lead to landslides in mountainous regions.

Pollution Pollution of air, water, and land adversely affects many plants and animats.
climoticchonges Natural and human activities have ted to global climatic changes.
Species that are not able to adjust to the changing climate become extinct.
Growth of invasive species When new species are introduced to a new region, they growL.
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and multiply rapidly, hindering the growth of atready
existing plants and animals, thus causing their gradual
decrease and consequently death. A common &ample
is the growth of water hyacinth on the surface of water
bodies.

Hunting of onimors Many animars are hunted down 
**-*M,*W

illegally for their meat, skin, and other body parts. ilregar hunting (cailed poaching) is amajor threat to wildlife.

Poachers hunt animals for

' body parts used in traditional medicine, €.g., poaching of tndian rhinoceros (Fig.6.a) forhorns and the tiger for bones.
. body parts valued as ornaments, e.g., Asion elephants(Fig. 6.5) for ivory tusks (Fig. 6.6)and turtles for shells

[e]t Discuss

Strict lows should be enforced
ogoinst pooching of onirnols
Diccuss"

ft

ater.

oil. lvory tusks

rees

Iion
mof

. fur and hides, €.g., deer and cattle for leather, ailigators
and snakes for skin (Fig,6,7), and wild cats, minks,
Tibetan antelope, and bears for fur. Reckress hunting of
such animals has resutted in a drastic reduction in their
numbers.

Natural disosters Earthquakes, floods, droughts, cycrones,
tsunamis, and hurricanes arso contribute toihe reduction
of plant and animal species in many areas.

[et's Remember "-ffi ""W

writeT for theTrue and F for the False statements. correct the false statements.1. All plant and animal species have become extinct in the rast century.
2. Deforestation has helped roots to bind the soir particres together.
3. Poaching is the best way to preserve wildlife.
4. Tibetan anterope is hunted in large numbers for making medicines.
5' Hunting of animals has led to a drastic reduction in their numbers.

Conservation of plants and Animats
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CONSEM'ING BIODIVERSITY

The preservotion and careful monqgement of plant and onimal species in order to prevent
their extinction is catled conservotion. several steps have been taken by many national and
i nternationa I orga n izations towa rds conservation of biod iversity.

Organizations Involved in Conservation
Conserving the biodiversity is the duty of every human being. To promote conservation,
government and non-government organizations at the local, national, and international
levels are constantly organizing awareness programmes and issuing rules and regulations
to protect forests and wildlife.

The lnternational Union
for Conservation of
Nature and Natural
Resources (IUCN) works
towards assessing the
global conservation
status of plant and
animal species.

IUCN maintains a

comprehensive list
known as the IIJCN

Red List of Threatened

Species. Here, species
are classified into nine
categories, on the
basis of criteria such

as the rate of decline,
population size, and
area of geographical

o

Threatened categories

Adequate data

Evaluated

Vulnerebte {VU}

I
q

G

All species

-----> e

Not Evaluated (NE)

Fig. 6.8 IUCN categorization of species

distribution. The main aim of the ]UCN Red List is to focus the attention of conservationists
towards species that are under threat of becoming extinct. IUCN also publishes a catatogue,
called the Red Doto Book, which lists rare species and those in danger of extinction.
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(a) Ghariat (b) Asiatic .n"",1

Critically endongered syecles Species thot face Flg. 6.9 criticatty endongered species
an extremely high risk of extinction in the wild are catted criticotly endo-ngered species.The
lndian gharial [Fi9.6.9(a)], Great lndian Bustard, and the Asiatic cheetah IFig.6.9(b)l are
examples of critically endangered species.

(a)Gharial (b) Asiatic cheetah

Conservafion of Flants and enimals
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Endangered species species that foce q very high risk of extinction in the witd are coiledendangered species.The Bengal. tiger tFig. 6.10(u)1, Giant panda, Snow teopard tFig. 6.10(b)1,and Asian elephant ar" 
"rumptes 

or.njrng"rlj'rp".i.r.

E
I

vulneroble species species that face a high risk of extinction in the wild ore cailed vulnerablespecies' The lndian bison tFig. 6.1 1(a)1, lnoian Rhinoceros, and the mandrill [Fig. 6.1 l (b)] areexamples of vulnerable species.

Fig. 6.11 Vulnerable species

ln lndia' some non-government organizations (NGos) share the job of conserving theenvironment with the government. while some organizations aim at spreading awarenessamong people' some work towards implementatio-n of rules and regulations setup bythe government in this regard. still others focus on restoring habitats through fieldworkand surveys' some of the famous lndian conservation programmes that have gained \
recognition in the recent past are Project Tiger, the van Mahotsava programme, and theChipko movement.

Protected areas
several areas rich in biodiversity have also been declared as protected areas in order tomaintain and protect the natural habitats of flora and fauna.'wildlifesanctuaries, nationalparks' forest reserves, zoological parks, and botanical gardens are such protected areas.Human activities in these ut"ut is strictly controlled, and, at times, prohibited.
Forest reserves Forest reserves are large areas of forest cover that are protected fromhuman exploitation' strict laws have blen enacted alt over the worldlo pr"r"nt felling of

(a) Bengal tiger (b) Snow leopard

Fig. 6.10 Endangered species

(b) Mandrill

Conservatign of iplants and Anjrrr,als



trees in forest reserves. Thus, forest reserves have been established with an aim at serving
the following purposes.

. Prevention of deforestation

' Replenishment of lost forest cover by planting new trees (reforestation)
. Protection of food and shelter meant for wildlife
Wildlife sanctuories Wildlife sanctuaries are special protected areas where only limited
human activity is allowed. ln lndia, there are more than four hundred wildlife sanctuaries.
cutting trees and hunting animals in these areas is strictly prohibited.

Know your Scienfist
Birbols-ohni(i4 November l89l - I0April Igdglwoson lndion biologisrwhostudied
hssils of plcnh in lndiu-ond oround. He developed thaories o[ evoldion in-plonts ond also
taok on inkrest in tlre ftelds of Geology ond Archaeology. He founded rhe Birbol Sahni
lnstilute of Polaeobotony in the )neur I 946 ut Lwknow. He wo*ed on living plonts species
ond studied their evolufionory process forming o link with the geogrophicol disriLrmn
of plonts qcross the lndian subcontinent. His dLilib/ trc opply rtrLry ro'obserwtions ond
make hypotheses bosed on obserwtions olso helied his'students imrnensely, :d;

*{l

Nationalparks National parks are also protected areas meant for conservation of wildlife.
Compared to wildlife sanctuaries, human activities in national parks is severely restricted
or not allowed at all. Both national parks and wildlife sanctuaries aim to preserve natural
flora and fauna in their natural habitats. Figure 6.1 2 shows the locations of various wildlife
sanctuaries and national parks in lndia.

Zoological porks A zoological park or zoo refers to any park, building, cage, enclosure, or
premise in which animals are kept for public exhibition.Zoos play a major role in providing "

information about the occurrence of different species of plants and animals and in creating
awareness among common people about the need to conserve nature. Some zoos also i
serve as breeding centres for certain rare or endangered animals
Botanicalgardens Botanical gardens are cultivated gardens established to conserve rare and
threatened plant species.There are about 1600 botanicalgardens world over. Most botanical
gardens also serve as seed banks and have reserves of seeds of several species of plants.

ffimsm S**xdyt ffirm*md[$e fitnmserys]ion Pr*riecf
The lndion Crocodile conservoiion proiect wos inkoduced in Cotett in the yeor I976. h is considered
to be one of the more successfr;l conservotion initiotives in the world ond hos helped in the rmovery
of the dwindling numbers. The moin sim of $is prolect wos to probcl lhree endcngered species of'
crocodiles, nomely freshwater crocodile, the soltwoter crocodile, ond the Ghariol.
The proiect elsyred thot crocodiles were bred on o lorge scole in coptivity. The eggs of vorious species
were collected from t'heir noturol hsbitot ond were reor# ond mode to hoich in coilve breeding cenkes
so thot mortolity rate wos reduced before *re newly hotched bobies were releosed in the wild. Tc ioin snd
build o lcrge gro.up of coptive breeders ond koiners, lhe Cenksl Crocodile Breding ond Monogement
Troining lnstitule hos been set up in Hyderobod.

Conservation of Plants and Rnimals
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The number and variety of plants, animals, and other organisms that
exist is known as biodiversity.

They are a group or class of animals or plants having certain common
and permanent characteristics that clearly distinguish it from other
groups and which can inter-breed among themselves.

The natural environment of a plant or animal species, where it lives,
multiplies, and thrives naturally is called its habitat.
The numerous species of plants living in their habitat are called the
flora of a place.

The numerous species of animals living in their habitat are called the
fauna of a place.

Plant and animal species confined to a specific geographical area are
called endemic species.

Species of animals that travel long distances at certain times of the
year in order to escape unfavourable conditions or to find more suitable
conditions for feeding and reproducing are called migratory species.
The phenomenon of movement of animals in large numbers from one
place to anotherto overcome unfavourable conditions is called migration.
The loss or continual degradation of forest habitat due to natural or
human-related causes is called deforestation.

The preservation and careful management of plant and animal species
in order to prevent their extinction is called conservation.

Species that no longer exist anywhere on the Earth are called extinct
species.

Critically endangered Speciqs that face an extremely high risk of extinction in the wild are
species called critically endangered species.

Endangered species Species that face a very high risk of extinction in the wild are called
endangered species.

Vulnerable species Species that face a high risk of extinction in the wild are called
vulnerable species.

Biodiversity

Species

Habitat

Flora

Fauna

Endemic species

Migratory species

Migration

Deforestation

Conservation

Efiinct species

LET'S

r.(x
L

I.

A. Cross the odd one out. Give one reason for your choice.
1. Plywood, paper, wood, overgrazing

2, Globalwarming, transpiration, deforestation, increase in carbon dioxide

3. Fur, horn, bones, rhinoceros

B. Match the following.

Column A Column B

1. Hyacinth a. Leather

2. Turtles b. Fur

3. Elephants c. lnvasive species

4. Cattle d. Shells

5. Mink e. lvory



Summory

-

The major causes for the loss of biodiversity are destruction of forests, pollution, climatic
changes, growth of invasive species, hunting of animals, and natural disasters.
The lnternational Union for Conservation of Nature (IUCN) works towards assessing the
global conservation status of plant and animal species and maintains a comprehensive list
known as the IUCN Red List of Threatened Species.
IUCN also publishes a catalogue, called the Red Data Book, which lists rare species and
those in danger of extinction.
Some of the famous conservation programmes in lndia that have gained recognition in the
recent past are Project tiger, the Van Mahotsava programme, and ihe Chipko movement.
Forest reserves are large areas of forest cover that are protected from human exploitation.
Wildlife sanctuaries are specialprotected areas where only limited human activity is allowed.
National parks are also protected areas meant for conservation of wildlife. compared to wildlife
sanctuaries, human activities in national parks is severely restricted or not allowed at all.
Zoological parks and botanical gardens have been established to conserve animals and plants,
respectively, and to create awareness among people about the need to conserve nature.

LET'S I.JNNERST&N*

Objective type questions

A. Fill in the blanks with the correct words.

ExercisBs

(endemism/migration) an animal moves from one place to another,
to overcome u nfavorable cond itions.

deforestation.

(overgrazing/Destruction) by cattle is a key factor that contributes to

(Trees/Animals) help to absorb the rainwater that falls on the ground.
species that no longer exist anywhere on the Earth are called
endangered) species.

5. (Wildlife sanctuaries/Botanical gardens) are special protected areas
where only limited human activity is allowed.

(zoos/Botanical gardens) are cultivated gardens established to
conserve rare and threatened plant species.

B. Choose the correct option.

1. Which of these refers to an endemic species?

a. Naturalenvironment of a plant b. Species of animals living in a habitat
c. Species confined to a specific geographical area
d. A group of plant and animal species that thrives and multiplies

2. which of these is a major cause for loss of biodiversity?
a. Overgrazingby cattle and poaching of animals

:i ;::iiril i::.L,, iir i,".-'-a

1. ln

2.

3.

4. (extinct/

6.
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b. Rapid urbanization and deforestation

c. Pollution and climate change

d. Allof these

3. When new species is introduced in a region and grows and multiplies rapidly, thus
causing the gradual decline of already existing plants is.known as

a. endemic species

c. invasive species

a. Extinct species

c. Critically endangered species

a. Endemic species

c. Flora and fauna

a. Natural disasters

c. Destruction of forests

a. National parks

c. Forest reserves

Very short answer type questions

A. Give two examples for the following.

b. migratory species

d. threatened species

b. Threatened species

d. Vulnerable species

b. Migratory species

d. Threatened species

b. Climatic changes

d. All of these

b. Zoological parks

d. None ofthese

B.

4. Which of these does the Tasmanian wolf belong to?

5. Which of these are some lndian conservation programs?

a. Zoos and Botanicalgaidens

b. Chipko movement and ProjectTiger

c. Van Mahotsava and National parks

d. Wildlife sanctuary and Zoo

Which of these refers to species of animals that travel long distances at certain times
of the year in order to escape unfavourable conditions ?

6.

7. Which of these has contributed to reduction of ptant and animal species in many
areas?

8. Human activities are restricted in which of these areas?

a. Forest reserves

b. Wildlife sanctuaries and national parks

c. Botanical gardens and zoological parks

d. All of these

9. which of these is the main reason for poaching of lndian Rhinos?
a. Fur and hide b. Shells and skin c. Bones d. Horns

1 0. Which of these serve as breeding centres for certain rare or endangered animals?

lll. Slr

I,

lY. La
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5. 1
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1. Reasons for deforestation

2. Animals poached for fur

3. Natural disasters that are reducing plant and
animalspecies in large numbers

4. Extinct species

5. Critically endangered animal species of lndia



thus

i

Itimes

6. Endangered animal species of lndia

7. Animal species that are vulnerabte

8. lndian conservation programs

9. Wildlife sanctuaries in lndia

10. Bird sanctuaries in lndia

B. Give one word for the following.

1 . The number and variety of organisms that exist

2. The natural environment of a plant or animal
species where it lives and thrives

3. The numerous plant species riving in its natural environment

4. Plant and animal species confined to a specific geographical area

5. Large scale loss of forest habitat

6. lllegal hunting of animals

7. Species that no longer exist anywhere on the Earth

8. species that are at a high risk of extinction in the wild

9. A confined or enclosed area where animals are kept
for public exhibition

10. The preservation and careful management of plant and
animal species to prevent them from extinction

Short answer type questions

1. What is a species? Give one example.

2. why do some places show higher diversity than others?

3. Why do some animals show migration?

4. Why are trees felled for wood? ;

5. Define poaching. Name any three animals that are commonly poached.

6. with the help of an exampre, define invasive species.

7 ' What does IUCN stand for? Name the book it comes out with, that lists threatened speciei)
8. List the nine categories of species in the IUCN list.

Long answer type questions

1. Explain biodiversity in detail.

2. Explain the major causes for loss of biodiversity on Earth.

3' Define conservation. Explain the role of NGOs in conservation of biodiversity in lndia.
4' Explain with examples what we mean by extinct, endangered and vulnerabte species.

5' Explain briefly the different kinds of protected areas and how they have helped in
conservation of biod iversity.
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3.

4.

5.

ilffi='s #ffisffiffiu,ffi 'Wt
Name the animal in the picture

What kind of an animal is this?
( Th reatened/ Vul nera ble/ Extinct/ Endem ic)

c. Can you name any one more animalthat
falls in this categorV? _ 

6
2. Look at the pictures given below. Which picture shows flora and which one shows fauna?

write in the space provided. Also mention the habitat of each. ffi
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a.

Lioness:

Habitat:

b.

Water lily:

Habitat:

L=E'S ##ruruffi#T' ffi rruiusx,

lmagine yourself as a forest officer. Write a formal letter to the Environment minister,
detaiting the issues of poachins and disappearance of fooJ i; ;;;;;;;;ri;ilri ;;;" red to
declining numbers of rhinos there. Suggest some measures that need to be pr, i" pr.." ,"
save the rhinos from extinction in your letter.

Conservation of Plints and Animals
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1. lf we recycle paper, we can help in increasing the number of pandas says the Chinese
government. Can this be true? How? 

ffi
2. Prateek says that he sees Siberian cranes in the Bharatpur biid sanctuary only at a particutar

time, once every year. Could he be speaking the truth? Where do these birds disappear rest
ofthe Vear? 6

Lffir,s Aru&Lysffi &ruffi ffiw-er#&rffi ffi EE E0
1. Categorize these animals shown below as per the IUCN levels of threatened spelies.

2. Evaluate why the rhinos are still decreasing, despite measures. Which of the conservation
methods could actually be most useful in saving the lndian rhinos? 

W
lEr"$ #ffiffierffi ffi
I . ln groups of five, make a poster on conservation of any one animal. Discuss with each other

the animalthat you would like to conserve, the drawing that you would make and add an
effective slogan to your poster. Celebrate a week on conservation of wildlife and put up your
posters in school, after taking required permissionr. 

ffi UA
2. Choose any one plant species that is getting threatened and is on the verge of extinction.

Design and draw a stamp of that plant and display it in class. @!
3' ln groups of five, choose any one wildlife sanctuary or a forest reserve of the country and

make a presentation on the name of the sanctuary, the animal/ plant it protects, the place
where it is found and the challenges faced by it. Collect data and highlight how effective or \
ineffective it has been in protecting the species over the last five years. Give the presentation
in your mother tongue. 

&E ffi
Iffeb Reseorch

' Browse the lnternet ond find out obout Proiect Tiger ond prepore o cose study, using the informotion you gothered.
Some suggested websites ore: - / -- s-"'-'--'

ltttfrll "** roef.nic.in/division,/introduction-18 (occessed ond checked on l2/Og/2019}
https:/lwww.kozirongonotionolpork.com/proieci-tiger.htm (occessed ond .h"J"J o 

"12'/oa/zOlgl
' Find out obout the vorious plont,species thot ore listed in the IUCN Red Doto book, under ihe vorious cotegories of:

vulneroble, endongered, criticolly endongered qnd extinct species of lndio. Moke o lisiof itl"ort l0 specLs i" *.f1
colegory. Some suggested websites ore:

IttVs:/ f*w*.iucn.org/theme/species/our-1vork/plont5 (occessed ond checked on lZ/OB/2O1gl
htp:/lwww.notionoliedlist.org/red-listed-plonts-oFindio-zals/ (occessed ond checked 

"i 
lz/oa/zowl

to

to
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ffi Cell: Structure and Function

All living things carry out certain basic
functions with the help of different sets of
organs.

Solve the following crossword with the
help of clues.

1. What is stomach to the digestive system?

2. The xylem in the plant is an example of this.

3. Made up of one cell is

4. The entire plant body.

5. The building block of a living body.

cells are called the sfrucf ural unit of an organ. These may be compared to the bricks of
a wall' As bricks are assembled to make a wall, similarly, celts are assembled to form an
organism.

Let us find out more about cells.
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VARIATION IN CELLS

All orgonisms, whether plonts, animals, or microorgonisms, ore mode up of cells.The smallest
structurol ond functionol unit of an organism is colled o cell. Cells of organisms show
variation in terms of their number, shape, and size. Let us discuss each of these variations
in detail.

Variation in Number
Organisms may be composed of one cell or of many cells. Organisms whose body consists of
a single cellare called unicellular orgonisms. Examples of unicellular organism s are Amoebo,
Poromoecium, Eugleno, and bacteria. ln a unicellular organism, a single cell performs all
vital activities such as feeding, movement, respiration, and reproduction. Thus, this single
cell can exist independently.

Crgonisms whose body consists of mony cells ore cotled multicellular organisms. ln
rnulticellular organisms, similar types of cells are grouped together to perform particular
functions. Thus, different cells carry out different functions. Most plants and animals
including human beings) are multicellular organisms.

Variation in Shape
Different cells, carrying out different functions, exist in different shapes. They can be disc-
shaped, polygonal, rectangulal branched, or even irregular. The shape of a particular cell
depends on the specific function it performs. The examples shown below illustrate this.

s

lMuscle cells help in movement
:rrough contraction and

:xpansion. Hence, they are thin
ard long.

Nerve cells carry messages

between different parts of the body
to the brain or spinal cord. Hence,

they are elongated in shape.

Skin cells cover a large area.

Hence, they are flat and broad in

sha pe.

l(ariation in Size
h!ost cells are microscopic and cannot be seen with
:e naked eye. Cell size may vary from a micrometre (a

-',illionth of a metre) to a few centimetres. The smallest
::lls are bacteria, which generally range in size from
I I to 0.5 micrometre. The largest cell is the egg of an

:strich, which is 170 millimetre in diameter. Nerve cells
ane believed to be the longest cells, in the human body.



PROKARYOTIC AND EUKARYOTIC CELTS

The cells of certain organisms lack a.well-defined nucleus. lnstead, they contain genetic
material floating in the cytoplasm . such cells that lock a weil-defined nucleus surrounded
by a nucleor membrane are called prokaryotic cells (pro,primitive,. koryon,nucleus) [Fig.
7 '1(a)1' organisms that have such cells are called prokaryotes. Exam[les of prokaryotes are
bacteria and blue-green algae.

on the other hand, cetls that hove a wetl-defined nucleus ore colled eukoryotic cettslFig.
7'1(b)l' organisms that have such celts are called eukaryotes(eu, true; karyon,nucleus). All
organisms apart from bacteria, and blue-green algae, are eukaryotes. viruses ar" n"i,i",
Eukoryotes or Prokaryotes and fall in a different group.

Well-defined nucleus Cytoplasmic

organelles in

the cytoplasm

(a) Prokaryotic cell of a bacterium
Cell membrane

(b) Eukaryotic cell

Fig. 7.1 Prokaryotic and eukaryotic cells

Aim: To observe the structure of a single cell (hen,s egg)
Materials needed: A hen's egg, a plate
Method: Crack the shell and break open the egg onto a
plate.

Observation: The egg has a yellow part and a
transparent part surrounding it. The transparent part
(called albumen) is jelly-like and represents the cell's cytoplasm, while the yellow part
(called yolk) is thicker and represents the cell's nuclerr. on the internal side of the shell can
be seen a thin membrane-like structure, which represents the cell membrane.
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A dry mount is generally used for viewing inanimate
objects. As the term suggests, a dry mount does not \
require water. Wet mounts are generally prepared using \

proposed by two German scientists, lVlatthias Schleiden and Theodor Schwann. The cell theory states that
. all organisms are made of one or more cells and

. cells arise from pre-existing cells.

You may be amazed to know that irrespective of the number of cells an organism is made up of, cell theory
applies to every organism in the world!

PNEPARING A SLIDE TO VIEW CELLS

Most cells are viewed with the help of a compound microscope. To view a specimen under
a microscope, it has to be first placed on a glass slide. Preporing the specimen on a slide is

colled mounting. Two types of mounts are generally prepared in the laboratory: dry mount
and wet mount.

Word help

lnonimote Not olive

water or glycerine and are used for viewing living
specimens such as organisms and cells. ln a wet mount, a small piece of the specimen
is placed at the centre of the slide with one or two drops of water. The specimen is then
covered with a coverslip and viewed under a microscope. ln case of permanent slides (i.e.,

slides that need to be preserved for later use), materials other than water need to be used
as the specimens have to be preserved for a
longer duration. The specimen to be viewed
under a microscope is often stained (i.e.,

coloured) with a dye. Staining highlights
biological tissues and specific regions in the
cells, which makes it easier for us to view
the details (Fig.7.2). Some of the commonly
used staining dyes are iodine solution,

safranin, methylene blue, and crystal violet.

STRUCTUNE OF A CELL

Though cells may differ in shape and size, all of them have the same basic structure. A cell
contains both living and non-living parts. The main parts of any cell are cell membrane,
cytoplasm, and nucleus.

Cell membrane
A cell membrane is the outermost covering of a cell, which protects the cell and
demarcates it from other cells. lt is a porous membrane and is selectively permeable. This

FQ.7,2 Stained cells of onion peel

when viewed under o microscope

t



means that the cell membrane allows certain substances to pass through, while restricting
the absorption of other substances. Plant cells have an additional tayer outside the cell
membrane, called the cel/ wolt.The cell wall is made up of cellulose and is tough and rigid,giving shape to plant certs. Animar ceils rack the ceil wail.

Cytoplasm
The cytoplasm is a viscous jelly-like substances present within the cell membrane. lt is the
site for most of the cell's chemical reactions. Present within the cytoplasm are several, living
membrane-bound bodies thot have definite shope and functions, called celt organelles. Figure
7.3 shows some of the organeiles present in an animar ceil.
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Fig.7.3 Generolized structure of an animol cell

some of the organelles found within the cell are discussed betow.
Golgi apparatus (or Golgi body) lt is made of several membrane-bound, fluid-filled sacs,which are stacked together. lt is responsible for the packaging and transporting of fats andproteins. lt also helps in the formation of rysosomes.

vocuole Vacuoles are fluid-filled spaces enclosed by a membrane. vacuoles store excesswater' useful minerals, pigments, and many other su-bstances. Large vacuoles are present
in plant cells, where they maintain the shape of the plant cell. smaller and more numerousvacuoles are present in animal cells.

Lysosomes Lysosomes contain chemical substances called enzymes that are capable ofdigesting cells and a variety of intra- and extra-cellular materiali [intra, internal (inside);
extra' external (outside)1. tn times of emergency, lysosomes burst and destroy the cell.Hence, they are also called suicide bogs of th, ,iit.'
Endoplasmic reticulum lt is an interconnected network of tubules and channels and isinvolved in the synthesis, storage, and transport of ceil products.
Ribosomes Ribosomes are small granular structures found scattered around in thecytoplasm' They are the primary sites for protein synthesis. Ribosomes are sometimes
found attached to the surface of endoplasmic retiiulum. such a type of endoplasmic

po
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reticulum (ER) is ca.lled Rough endoplasmic reticulum (RER).On the other hand, Smooth
endoplasmic reticulum (sER) does not have attached ribosomes.
Mitochondrio (singulor: mitochondrion) These are also double membrane_bound, spherical
or rod-shaped bodies. They act as sites of energy production and are, therefore, caled the
powerhouses of the cell.

Plastids Plastids are double membrane-bound organelles which are present only in plant
cells. They are spherical or ovoid in shape and
bear certain pigment that have a specific role to

he

ving

Iure play in the functioning of the plant. Depending
on the pigment colour, plastids are of three kinds:
chloroplasts, chromoplasts, and leucoplasts.
. Chloroplasts contain the green pigment

chlorophyll, which helps ptants in making food
(Fig.t.q.

. Chromoplasts contain non-green pigments
that give colour to flowers and fruits.

. Leucoplasts are colourless and store food in the
form of carbohydrates, fats, and proteins.

centrosomes These are present only in animal cells
(Fig. 7.5). Centrosomes initiate and regulate celt
division.

Fig.7.4 Chloroplast Fig.7.5 Centrosome
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Nucleus

ne nucleus (Fig. 7.6) is considered to be the brain of the cell. lt is a spherical body
;turrounded by a double-membrane called the nuclear membrone. This membrane bears
Tany pores, called nuclear pores. Within the nuclear membrane lies the semi-solid
:ucleoplosm, which contains several thread-like fibres called chromotin fibres.These fibres
:arry genes, which transfer the characteristics of a cell to the new cells that are formed
ruring cell division.The nucleus also bears one or more rounded granules called nucleolus.
ne nucleolus is an important site for protein synthesis.

Cell: Structure and Function
*,irntii:?n in&;:6ian:&at!*&t;1sf trlf ;a:rp&qe;ye;"&1*;.*



nucleolus

nuclear membrane

nuclear pore

chromatin fibres

PLANT

Ihin

The d

a
I r.c.r

I z.crn

Ir.au

t_
l+.n-

@
A

Fig. T.6 ports of the nucleus

[el's Remember "ffi'"W

AilD AilIIUAtS CELLS

Although plant and animal cells have the same basic structure, there are certain differences
between them.

Figures 7.7 and 7.8 compare a plant cell

nucleoplasm

nucleolus

and an animal cell.
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endoplasmic reticulum

nucleoplasm

nucleus
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nuclear membrane
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Fig.7.8 Animolcell

The differences between a plant cell and an animal cell are Iisted in Table 7.1.

Table 7.1 Differences between a plant celland an animalcell

...\
\

Aim: To prepare a temporary slide of an onion peel and observe the cells under a microscope i
Materials needed: Onion, blade, forceps, glass slides, coverslip, glycerine, iodine solution, i

dropper, blotting paper, and microscope
Method:

1. Cut out a portion of the onion.
2. Separate the fleshy scales with the help of a pair of forceps and carefully peel out a

piece of the onion scale.
3. Place the peeled scale on a glass slide and add a drop of dilute iodine solution to colour

the onion peel.

4. Take another glass slide and put a drop of glycerine at its centre. Place the coloured
onion peel on the glycerine drop and carefully cover it with a coverslip. Wipe any extra
glycerine on the sides of the coverslip using a blotting paper.

5. View the slide under the microscope.
Observation: You should be able to see the large vacuoles and thick cell walls peculiar to
plant cells.

ffi

1. Cell wall is present. 1. Cell wall is absent.

2. Cytoplasm is not as dense as in an animal cell. 2. Cytoplasm is dense.

3. A large vacuole is present. 3. Vacuoles are generally absent. lf present, they

are small in size.

4. Plastids are usually present. 4. Plastids are absent.

5. Centrosome is absent. 5. Centrosome is present.

.,&,*l*fr'v$ffi
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Aim: To prepare a temporary slide of human cheek cells and observe them under a
microscope

Materials needed: Plastic spoon, forceps, glass slides, coverslip, i]istilled water, dropper,
blotting paper, and microscope

1' Gently scrape the inner lining of your cheek with the backside of a plastic spoon.
2. Place a drop of distiiled water at the centre of a crean grass sride. ,i;+k
3. Using a pair of forceps, carefully place

a small piece of the scraped lining on the water drop.
4. Carefully place a coverslip on the glass slide and wipe

off extra drops of water on the sides of the coverslip.
5. View the slide under the microscope.

observation: You should be able to see the cell membrane, cytoplasm, and nucteus of cellsfrom the lining of the cheek.

Cheek cells

I.ET'S
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CELI DIVISION AND GROhITH

The food that we eat reads to an increase in the size
of cells. After reaching a certain size, a ceil divides
into two by a process known as celldivision.lncrease
in the number of cells in the body as a result of cell
division is responsible for growth in organisms. Cell
division also replaces the dead or damaged cells
with new ones and is, thus, responsible for healing
wounds.

Eukaryotic cells
Organelles

The smallest structural and functional unit of an organism is calted
a cell.

Organisms whose body consists of a single celt are calted
unicellular organisms.

Organisms whose body consists of many cells are called
multicellular organisms.

cells that lack a weil-defined nucteus surrounded by a nucrear
membrane are called prokaryotic cells.
cells that have a weil-defined nucteus are cailed eukaryotic ceils.
Living, membrane-bound bodies that have definite shapes and
functions are called organeltes.

B.

organisms

r organisms

cells
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Cells of organisms show variation in terms of the number, shape, and size of cells.
Most cells can be viewed with the help of a compound mlcroscope.
To view a specimen under a microscope, it has to be first mounted (i.e., placed) on a glass
slide and covered with a coverslip. The specimens are often stained with a dye.
Two types of mounts are generally prepared in the laboratory:dry mount and wet mount.
Though cells may differ in size, all of them have the same basic structure.
Although plant and animal cells have the same basic structure, there are certain differences
between them.
cell division is responsible for growth and healing of wounds in organisms.
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Objective type questions

A. Fill in the blanks with the correct words.

1.

2.

3.

4.

6.

7.

Cells of organisms are _-_- (same and do not differ/different) in shape and size.
(Muscle/skin) cells cover a large area and are thus flat in shape.

(Skin/Nerve) cells are the longest cells in the human body.
Cells that have a well-defined nucleus are called (eukaryotic/
prokaryotic) cells.

5.A (drylwet) mount is generally used for viewing inanimate objects.
(membrane/wall) is the outermost covering of a ceil.

(celldivision/cell organelle) is responsible for growth in organisms.

B. Write T for the True and F for the False statements. Correct the false statements.
1. All cells of living beings are the same in shape and size.
2. Nerve cells help in movement through contraction and expansion.
3. All organisms are eukaryotic in nature.
4. we cannot prepare a mount of a specimen by using water.
5. All parts of a cellare living in nature.
6. vacuoles are empty spaces found only inside a plant cell.

C. Choose the correct option.

1 . ln which of these terms do cells show variation?
a. ln number b. ln shape and size
c. ln a. and b. d. ln cytoplasm and nucleoplasm2. Which of these are prokaryotes?
a. Amoeba and paramoecium b. Hydra and human beings
c. All plants and animals d. Bacteria and blue green-algae

3. Which of these are organelles found in the nucleus?

A cell

a. Cytoplasm and ribosomes
c. Nucleoplasm and plastids

b. Chromatin and nucleolus
d. Golgi apparatus and mitochondria

fffi



4. which of these are commonly used stains for making a sride?

5. Which of these are plastids found only in plant celts?

a. Glycerine and water
c. lodine solution and safranin

a. Chloroplasts

c. Leucoplasts

b. Coverslip and specimen
d. None ofthese

b. Chromoplasts

d. Allof these

d. Brain cells

c. Blue green algae d. Fungi

d. Allof these

/

:

6.

7.

Which of these are the longest cells in the human body?
a. Muscle cells b. Nerve cells c. Skin cells
Which of these are neither Eukaryotes nor Prokaryotes?
a. Bacteria b. Virus
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8. Which of these is true about living cells?

a. They contain both living and non living parts
b. They contain cytoplasm and nucleus

c. They have an outer cell membrane

CG

9. Which of these cell organelles contain enzymes that digest cells and cellular
material?

a. Golgiapparatis b. Lysosomes c. Ribosomes d. vacuoles

- 10. Which of these initiate and regulate cell division in animal cells?
a. Chromosomes b. Centrosomes c. Chloroplasts d. Golgiapparatus

ll. Very short answer type questions

A. Give one word for the following.
1. The smallest structural and functional unit of an organism
2. Organisms whose body consists of many cells
3. Cells that lack a well-defined nucleus
4. A living membrane bound body that have a definite

shape and function
5. The process of preparing the specimen on a slide
6. Non green pigments in plants that gives colour to flowers and fruits
7. They initiate cell division in animals

lll. Short answer type questions

What is a cell? How do cells differ from each other?
What is a prokaryotic cell? Give two examples.
What is a eukaryotic cell?

What is mounting? Name two kinds of mounts that are generally prepared in the
laboratory.

5. Name the three main parts of a cell.
6. What is an organelle? Name any two organelles found inside the nucleus.
7. What does ER, RER, and SER stand for?
8. What are plastids? Name three kinds of plastids.
9. What is a nucleolus?

10. What is cell division? Why do cells need to divide?
Long answer type questions

1. Explain how cells differ from each other in shape, size, and number.
2. How would you prepare a slide of a human cheek for viewing?
3. With the help of a labelled diagram, explain the role of any five organelles present in the

cytoplasm of a generalized cell.

1.

2.

3.

4.
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4. With the help of a labelled diagram, explain the structure of a nucleus.
5. Differentiate between plant and animal cells.

."ffir,
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Recall and complete the concept map given below.

Cell membrane Nucleus
I

Cytoplasmic orga nelles
I

LffiT'S #ffiSffiffiVffi

A. Observe the picture and answer the questions.

1. Label, a. Specimen, b. Slide, and c. Stain.

2. The girl is trying to view her cheek cells. What is

3 lfffi:Til']T :: il".1'*::ll;0', ffi
4. Wlmt wiil slle use bdille solution for?

B. Labelthe diagrams given below.

2. *4;: "
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the
Which of these represents a plant cell?

L=E'S #*rue*ffi#€ rrreiis,

Study the graph given here that shows the cell

multiplication in four petri dishes over a few
hours.

How many cells are found in the four petri

dishes after 24 hours and 48 hours, if the X-axis

represents the value of x and the number of cells

= X10 to the power of 3?

24 48 72 9,

Time (hours)
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1. Mohan was making a slide of an onion peel. He is unabte
to view the details of the cells clearly under a microscope.
which of the solutions shown here should he use? what is

the process of adding it called?

2. Why are nerve cells longer than

kffiY'$ Aru&LYSffi &ruffi ffiw&il#&€ffi
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1. Compare the two figures given below and then analyse which of the two would be the cell of
a hen's 

"ss W E!

skin cells?
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2. Evaluate which part of the cell would h.elp to preserve the characteristic features of a species.
Give a reason to justify your choic" 

$ffi m
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1 . Go to a laboratory and observe permanent slides of human blood, slides of stem to see tissues,

and any other 4 different types of cells. Make drawings to show the cells on a chart paper. 
I

2. Make a chart showing the shape and structure of different types 
"f 

.dt;;;;;;t'"1'='' 
Et

human bodV.6
3. Make a plasticine model of a generalized cell, using plasticine of different colours. Then talk

about the structure and functions of each part in your mother tongue.
4. Put flowers in a vase with water. Leave the arrangement for a few days. Then, make a slide

using a drop of water from the vase and view it. Draw all that you can see. 
m

Wob Roraerch
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how cell wos discovered by,Robert Hooke. Then wrire q brief occount describing the
pquelgg of events thot led to the discovery. Some .rqq"rt"d websites ore:
https://biterizebio,cem/166/history'of"6lt"uiutogy7'"i;;;';;;al'n".rca on 12/08/20191

- 
htrps://vrunarJhoughko,eomlrobe*"hooke'discovired"cells-i 991327 (occessed ond checked on t2/Og/20191o Browse the lnternet ond find out how genetics ploy o role in inheritonce. Find out ho* pht.i;oiJ.r";t";;; g;;
pgs4 down from one generotion to lnolher oni write o report.
hfrpst/./.wwr.britonnics.eom/science/gencticE (occessed ond checked on 12/OB/ZO19l
httpr://www,news'mediesl,net/life"sci6nces/Whstis-Genetics,orpx (occessed 
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Age of Adolescence

ln our day-to-day life, we experience various
emotions. Sometimes, we feel very happy and
sometimes we feel sad. Similarly, we experience
various emotions such as fear, excitement,
anger, worryt embarrassment, and irritation.

Write one emotion, to express how
you would feel in each of the following
situations:

1 . lf you see a tiger approaching you

lf you see your younger brother
playing with your school project

3. lf your mother gets angry at you

4. lf you find your homework is lost

You will leeirn obouf
. Endocrine syslem

. Adolescence ond puberty
r Nutrilionol requirements ond

personol hygiene

r Drug obuse ond AIDS
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ENDOCRINE S}/:5TEM

The endocrine system consists of a collection of specialized organs that secrete particular
chemical substances, called glands. These glands are located at specific places inside our
bodies. The chemical substances released by these glands, called hormones, are released
directly into the bloodstream and act as chemical messengers.

The major glands that make up the human endocrine system are pituitary, thyroid,
adrenals, pancreas, ovaries, and testes

The pituitary gland, located at the base of the brain, is called the moster glond of the
endocrine system because it releases hormones that control the activities of the other
endocrine glands.

The adrenal gland is called the gland of emergency because it releases the hormone,
epinephrine or adrenaline, which prepares the body to act when we are in a stressful or
potentially dangerous situation. Hence it is also known as the fight-or-flighthormone. lt is
because of this hormone that the body experiences emotional states such as anger and
excitement. The changes brought about by adrenaline are widespread, very rapid, and last
a very short time. Some of the changes brought about by adrenaline are listed below.

. lt increases the heart rate.

. lt increases the overall blood sugar level.

. lt results in an overall increase in the body's energy level.

A diagrammatic representation of the human endocrine system is shown in Figure 8.1 .
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Thyroid gland

Location: Base of the throat
Hormones secreted:

Thyrbxine

Adrenalgland

Location: Near the kidneys

Hormones secreted:

Adrenaline

Ovaries (in females; two in
number)

location: Pelvic region

Hormones secreted:

Oestrogen

Pituitary gland

Location: Base of the brain

Hormones secreted:

Thyroid stimulating hormone
(rsH)

Growth hormone (GH)

Pancreas

Location: Near the liver

Hormones secreted : lnsulin

Testes

(in males; two in number)

Location: Male genital organs

Hormones secreted:

Testosterone

Flg. 8.1 Dlagrammatlc representdtlon ol the
human endoulne system
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The role of a few key hormones is given in Table g.1 
.

Hormones play an important role in the growth and development of the body, especially
during a period known as adolescence.

ADOLESCENCE AND PUBERTy

The period of transition from chitdhood to odulthood is colled adolescence. The boys and girls:
passing through this period are called adolescents. The World Health Organization (WHO)
defines adolescence as the period of life between l0 and 19 years of age. Adolescence is
characterized by the reproductive organs in both males .nd f"rules reaching maturity
and beginning to function. A female will start to produce egg (or ovum) and the male will
start to produce sperms. Other changes atso take place rr.t, .r development of breasts ingirls, and facial hair in boys. As these characteristics help in distinguisning 6o;*o, girlr,
they are referred to as secondary sexual characteristics. The stage ii which secondary sexual
characteristics develop is referred to as the stage of maturity or pube rty. puberty is the time
of growth in which an individuol becomet rerraily mature and ochieves reproductive maturity.
Let us discuss the changes that take place when girls and boys reach puberty.
Physical Changes
The following physical changes take place in girls and boys during puberty.
Development of reproductive orgons ln girls, the ovaries enlarge and start producing mature
eggs'ln boys, the testes and penis develop comptetely and the testes start producing sperms.

Table 8.1 Hormones and their role in the body

Thyroid stimulating hormone (TSH)

Growth hormone (GH)

TSH stimulates the growth and functions of the thyroid grand.

GH stimulates the growth and development of the body.

It regulates body metabolism and prays an important role in
growth and development. lnability of the body to produce
this hormone may result in a disease called goitre, which
causes swelling of the neck.

Adrenaline It helps in the defence of the body in emergency situations.

It regulates the blood sugar rever. rnabirity of the body to
produce insulin in sufficient quantity may result in a disease
called diabetes.

tt controls the development of secondar, *r-
characteristics, such as development of breasts, in femares.

It controls the development of secondary sexual

characteristics, such as facial hair, in males.

Age of Adolescence



Enlorgement of breosts During puberty, breasts increase
in size and milk-producing glands called mammary glands
develop inside them.

lncrease in height and weight Puberty is characterized
by a growth spurt'-a rapid increase in height and
weight in both boys and girls. The rate of growth may
vary from person to person. Generally, girls grow faster
than boys initially, but both reach their maximum
height around 18 years of age.

Chonge in body shape ln girls, the hips broaden and the pelvic region widens. ln boys,
muscles develop and shoulders and chest become broader.

Body hair During puberty, hair develop under armpits, in the pubic region as well as arms
and legs in both boys and girls. Boys also develop facial hair (i.e., moustache and beard)
and hair on the chest.

Change in voice The voice box or larynx increases in size during puberty, which results in a
change in voice. Generally, this increase in size is more prominent in boys and the enlarged

voice box can be observed as a lump called Adam's oppte in the
neck region (Fig. 8.2). Due to larger voice boxes, boys generally
develop a deep voice while girls tend to have a high-pitched

iiil' voice. lnitially, increase in the size of the larynx may cause a boy's

Fig,.8.2 Adom's opple

Menstrual cycle
The cycle of producing and releasing moture ovo olong with ossocioted changes in the ovaries and
uterus is called the menstrual cycle (menstrual means'month'in Latin).The start of the menstrual
cycle indicates that the girl has now acquired the ability to have a baby.The following are the
sequence of events that occur during a menstrual cycle:

1. The pituitary gland secretes a hormone that stimulates the ovaries to release a mature
ovum. The two ovaries take turns to produce an egg or ovum (plural ova), and one
ovum is released every 28 days. The process of release of o moture ovum by on ovory is
called ovulation.

2. The ovaries release two important hormones, oestrogen and progesterone, which
changes the lining of the uterus, and prepares itself for possible pregnancy.

3. The ovum then begins its journey down the fallopian tube (Fig 8.3(a)).

4. ln case the ovum is not fertilized by a sperm, it dies and starts disintegrating and the
hormone levels drop.

voice to track'or'breaki but the voice becomes normal after
some time.

lncreased activity of sweat and oil glonds During puberty,
sweat and oil glands in the body become very active and cause
increased sweating. lncreased activity of oil glands cause, ocne
or pimples in adolescents.
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5.

6.

The lining of the uterus starts breaking down and is shed, accompanied by a loss of
blood' This phase, which usually lasts 4-6 days, is called a girl's menstrual period or
menstruotion.

The next menstruation takes place after around 28 day5 if there is no fertilization within
this period' Fig' 8'3 (b) shows the various changes occurring during the menstruat cycle.
An adolescent girl's first menstruation is called menorche, and ,rrulty occurs between
10-15 years of age. As a woman grows older, her ability to reproduce and have a baby
decreases' Her menstruation eventually stops.This is called menopouse, and usually
happens between 45 and 55 years of age.
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(a)Ovum, fallopian tube, and uterus

2. New egg matures
3. Ovulation (ovum is released from ovary) d4. Ovum travels to the uterus and dies if not fertili;;d

(b) Changes occurring during the menstrual cycle

Fig. g.3 Ovulation ond menstrualcycle

Emotional Changes 
"\.A person may also experience various emotional changes during puberty. Due to an

increase in the hormonal level, mood swings and irritability may occur. one may become
conscious of the changes occurring in one's body and feel awkward or embarrassed.
During this phase one may also develop attraction towards the opposite sex. puberty is
also the phase during which one has a great capacity to learn and one,s way of thinking
matures' Adolescents begin to think independently and learn to make their own decisions.
They often tend to get confused. All these changei are normal and are a part of growing up.

Role of Hormones During puberty
The changes experienced during adolescence are brought about by hormones. ln girls,



a hormone released by the pituitary gland stimulates the ovaries to produce female sex
hormones called progesterone and oestrogen Oestrogen is responsible for the production
of ova and development of secondary sexual characteristics in girls. ln boys, a hormone
released by the pituitary gland stimulates the testes to produce the male sex hormone
called testosterone. Testosterone is responsible for the production of sperm celts and the
development of secondary sexual characteristics in boys.

ldentify each of the foilowing glands and label them.

NUTRITIONAT REQUIREMENTS AND PERSONAT HYGIENE

During adolescence, there is rapid physical and mental growth and, as a result, the
nutritional requirements of the body increase tremendously. lt is, therefore, important to
have a balanced diet at this stage. Consuming too much junk foods should be avoided as
these are deficient in important nutrients such as proteins, vitamins, and minerals. Milk
green-leafy vegetables, and fruits are some examples of food items that are good for
adolescents. Since girls start menstruating at this stage, they need to consume foods rich
in iron, calcium, and zinc.

Personal hygiene is also very important during adolescence. Sweating may become a
major problem at this stage. Bacteria multiply rapidly in sweat and cause bad odour. One
can manage these odours by bathing daily and wearing clean clothes.

It is also very important to keep the genital areas clean. Girls should be aware of supplies
such as sanitary pads and tampons and their use during menstruation.

A large number of adolescents are affected by acne or pimples. One should wash the face
with a mild non-oily soap to keep it clean. ln some cases, acne may require medicalattention
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ADDICTIVE SUBSTANCES, DRUG ABUSE, AND AIDS
substance abuse is a common probrem among adolescents all over the
cigarettes, gutkha, and pan masala are substances that are harmful to a

and when consumed. regularly, they atso become highly addictive.

Drugs ore chemical substances thot produce physicol, mentol, behoviourol, or emotional
changes in the user. Use of o drug for purposes other thon medicinol use is colled drug abuse.
Drug abuse harms the body seriously. Once a person : !,1

starts taking drugs, he/she develops physical and/or
psychological dependence on them. This dependence,
commonly termed as addiction, makes it difficult for
people to stop taking drugs. lt is, therefore, important to
say no to drugs and avoid them at all costs. cocaine and
marijuana are some common examples of drugs.

rc
People who use drugs are also at a risk of being infected with HIV the deadly virus that
causes AIDS. This virus can spread by sharing syringes used for injecting some drugs into
the body. AIDS also spreads through sexual contact with an infected person.

Adolescence The period of transition from childhood to adulthood is called adolescence.

world. Alcohol,

person's health,

Puberty

Ovulation
Menstrual cycle
Drugs

Drug abuse

Summory

The time of growth in which an individual becomes sexually mature, and
achieves reproductive maturity.
The process of release of an ovum by an ovary is called ovulation.
The cycle of producing and releasing mature ova is called the menstrualcycle.
chemical substances that produce physical, mental, behavioural, or
emotional changes in the user are called drugs.
Use of a drug for purposes other than medicinal use is called drug abuse.
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Hormones play an important role in the growth and development of the body, especially
during a period known as adolescence. ' :\

a

a

The major glands that make up the endocrine system are pituitary, thyroid, adrenals,
pancreas, ovaries, and testes.
Various physical and emotional changes take place in girls and boys during puberty.
The hormone oestrogen (produced by ovaries) is responsible for the devel6pment of
secondary sexual characteristics in girls.
The hormone testosterone (produced by testes) is responsible for the development of
secondary sexual characteristics in boys.
Nutritional requirements of the body increase tremendously during adolescence. lt is, therefore,
important to consume a balanced diet at this stage. Personal rrygiene is also very important.
It is important to say no to drugs and avoid them at all costs.

Age of Adolescence



Exercise s

LET',S UNnHR$TAND ilXp -(ffl-

Irran
l. Objective type questions

A. Fillin the blanks with the correct words.

2.

3.

1. Endocrine glands

a. lncrease in heart rate

c. lncrease in body's energy level

a. Enlargement of breasts

c. Body hair

b. lncrease in overall blood sugar level

d. All of these

b. lncrease in height and weight
d. All of these

(secrete/excrete) chem ica I s u bsta nces ca I led hormones.
(Oestrogen/Progesterone) control s the devel opment of seconda ry

sexual characteristics in women.

Column B

a. 10 to 19 years

b. Master gland

c. 28 days

d. Glands

e. Emergency

t. Chemical messengers

(Adolescence/Adulthood) is characterized by the reproductive organs
in both males and females reaching maturity and beginning to function.
Milk producing glands are called (adrenal/mammary) glands.

The (ovary/oviduct) releases hormones that help to prepare the
uterus for a possible pregnancy.

6. Use of a drug other than medicinal use is called ( drug usage/drug abuse).

B. Write T for the True and F for the False statements. Correct the false statements.

1. All endocrine glands are controlled by the master gland called adrenal gland.
2. Thyroid releases chemical substances that help to regulate sugar.

3. During adolescence, boys and girls only undergo physical changes.
4. lnsulin is responsible for developing secondary sexual characters in males.

5. The lining of the uterus starts breaking down and is shed accompanied by blood, if
the ovum gets fertilized by a sperm.

6. The nutritional requirement of an adolescent increases due to rapid physical and
mentalgrowth.

Match the following.

Column A

1. Endocrine system

2. Hormones
3. Adrenal
4. Pituitary
5. Adolescence

6. Ovulation

Choose the correct option.
1 . Which of these changes are caused due to adrenaline?

4.

5.

il. I

I

c.

., lll. s

D.

2. Which of these hormones stimulates growth and development of the body?
a. TSH b. GH c. lnsulin d. Thyroxine

3. Which of these are secondary sexualcharacteristics in adolescent girls?

IV. L
t.

L
3.

L
5.

4. How many days is the usual menstrual period in a girl?

({:w}

a. 28 days b. 4to 6 days c. 10 to 15 days d. None ofthese



Which of these refers to the period when a woman loses the ability to have a baby?
a. Menopause b. Menstruation has stop[eJ
c. 45 to 55 years of age d. Allof these
Which of these is true about hormones?

9. They are chemical substances secreted by glands
b. They are released directly into the blood ,t"r.r,
c. They act as chemical messengers d. All of these7. which of these hormones regulates the blood sugar levels of the body?
a. Thyroxine b. Adrenaline c. lnsutin d. Growth Hormone8. Which of these are usual signs of puberty?
a. A growth spurt b. A change in voice
c. Acne and increased sweating d. Allof thlese9' Which of these glands secretes a hormone which stimulates the ovaries to release a
mature ovum?
a. Pituitary gland b. Thyroid gland.. 

. c- Ovary d. Adrenal gland
1 0' Which of these.hormones is responsible for development of secondary sexual

characteristics in boys?
a. Testosterone b. progesterone

Very short answer type questions
A. Give one word for the following.

1. The chemical substances secreted by the glands
2. specialized organs that secrete particular chemicat substances
3. The master gland

4. The period of transition from childhood to adulthood
5. The process of release of a mature ovum by an ovary
6. Chemical substances that produce physical, mental,

and emotionalchanges in a user
7. The cycle of producing and releasing a mature ova
8. An adolescent girl's first menstruation

Short answer type questions i
1. What are hormones?

2. Name any five grands of the human endocrine system.
3. why is the adrenar grand known as the emergency grand?
4. Define adolescence. '!
5. what is menarche? How is it different from menopause?
6' Name the hormones that bring about changes during adolescence in girls.
7. what are drugs? Give two common exampres of drugs.
8. Define drug abuse.

Long answer type questions

qvvtgJ5' Write a note on the nutritional requirements and personat hygiene needed by girls
during adolescence. 

.-" "' r'-'

5.

6.

iones.
hy

!

Elans

buse). c. Oestrogen d Allof these
lt.

d, if

il
i

il1.

lv.

1' Explain the main glands of the endocrine system with the hormones and the role each ofthem plays in the human body.
2' Define puberty. Discuss some physical changes that boys and girls undergo during puberty.3' with the help of a labelled diagram, explairithe menstrual cycle in adol-escent giis. 
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Recall and cornplete the concept

Pituitary gland

Location:

Hormones secreted:
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D
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Location:

Hormones secreted:

Location:

Hormones secreted:

I

Physical changes observed

especially in boys:

1.

2.

3.

4.

2. Name the hormone it
secretes

Location:

Hormones secreted:

Ovaries (in females)

Location:

Hormones secreted:

Physical changes observed
especially in girls:
1.

2.
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1. Name the gland highlighted in the figure given
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LET,s COf'INHCT ffi,Tflj
Draw a-nd paint a poster projecting the emotional, physical and/or behavioural effects of

|'.|::?f:,The 
poster shoutd aim to spread ,*ur"n.r, and motivrt. p."pJ" 

"; il;;;such addictions.

LET'S APFLY #
1' Shriya's grandfather has diabetes, and her mother feels that not eating carbohydrate-rich

foods can really help him. could she be right? why or why not? 
E!

2' Punita's daughter was given hormonal injections due to which she started growing facial
hair. Which hormone could have caused this change? 

6

p

a. lnsulin

iET'S AH&LYSH Aillm f;VALUATH

'. lnterpret the given chart and
compare the percentage of teen
acne among boys and girls at
everyaee. 

ry g,iFu
l. Do you think acne is a common o-

problem of all teenagers? Justify

b. Oestrogen c. Progesterone d. Adrenaline
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13 to 15 t6to 18

Age range

Prevalence of acne with respect to age and sex
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$*ffiY'.S ffiffiffigYffi ff
1. Make a flip book like the sample on body systems on the various gtands and hormones that

form the endocrine system. Each flap should contain informationtn on" gland, the location,
the hormone it secretes and the role that hormone plays in the bodv. 

6
2. Make a poster to spread awareness about Drug abuse and how it harms our life. Write a

catchy slogan too in your mother tongue. 
6

Web Reseorch
r Browse the lnternet ond find out obout lVf, iis o&ontoges, ond disodvontoges. Moke o presentotion on the process.

Some suggested websites qre:

https://medlineplus,gov/ency /ortrcle{A07279.htr-n (occessed ond checked on 1Z/OB/20191

- 
http://omefqnPTgng?Z.3rg/infertilit/.in-vitro-hrtilizotion/ 

. 
(occessed ond checkei on D/08/2Ol9l

' Browse the lnternet ond lind out how insulin is importont to regulote sugor. Describe how lock of insulin couses
diobetes. Some suggested websites ore:
https://www.diobetesselfmqnogemenl.com/blog/whot-does-insulin-do/ (occessed ond checked on l2/og/2Olgl
https://www.endocrineweb.com/conditions/tyfe-t -dioberes/whor-insulin 
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Yos wilf'learn about ,l'

o Types of reproduction

* ,,ftepioduction, in. humcn, bdffi. ,.:. .

. G*dbr:,ii6'[;6,'*r11ir', :'.''.."

e', Probl*ms,of.,odokscent prggnoncy

(a)

i

1 . Which of these needs cells of two parents? 

- 

(a/b)

2. Which of these is multiplying by just dividing itself? 

- 

(a/b)

3. Which of these involve laying eggs for multiplying individuals? 

- 

(a/b)

Some organisms reproduce by other means too. Let us learn about different types of
reproduction.

q 'E e'e q 'l :sJaMsuv

,,&
,. "'--,'

(b)

Reprcduction

Al! organisms reproduce. They reproduce in
different ways. Some organisms reproduce by

laying eggs and some by giving birth to babies.

Observe the two methods of reproduction shown

in the pictures given below.



TYPES OF REPRODUCTION

Reproduction is the process by which living things
produce offspring (i.e., young ones) of their own kind.

There are two types of reproduction in organisms:

asexuol and sexual.

Asexual Reproduction
tn asexual reproduction, a new individual is formed
from the cell(s) of a single parent. lt is the simplest
form of reproduction, and is most commonty
observed in organisms such as Amoeba, Hydra,yeast,

starfish, sponges, and worms.

Examples of asexual reproduction are binary fission and budding.

ffiinary Fisslmn

Binary fission is the

simplest type of asexual

reproduction in which a

single cell divides to form

two daughter cells. An

example of an organism

that reproduces by binary

fission is Amoeba. Let us

see how binary fission

occurs in Amoeba.

Budding

1. A bulge, known as

bud, is formed.

2. The bud grows to
form a baby Hydra.

Amoeba

I
The body divides into
two parts, each part

receiving a nucleus.

+

3. Two daughter

Amoebae are

formed.
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Budding is a form of asexual reproduction in which a new organism grows out from a part
of the parent body and eventually separates to form a new individual. An example of an
organism that reproduces by buddingis Hydro. Let us see how budding occurs in Hydra.

3. The baby Hydra separates

from the parent.
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Sexual Reproduction
ln sexual reproduction, two parents are required to produce a new organism. Most plants
and animals, including human beings, reproduce sexually.

REPROIII,ICTION il{ HUtttAt{ BETNGS

Most animals, including human beings, have different
reproductive systems in males and femates, with different
organs performing specific functions. Before we learn about
the male and female reproductive organs in detail, let us
understand the basic process of.reproduction.

Both male and female individuals produce special
reproductive cells called gometes.The female gamete is
usually called an ovum (or egg) (Fig. 9.1) and the male
gamete is called a sperm (Fig. 9.2).

Fig.9.2 Human sperm

The two gametes join or fuse during a process called fertitization to form a zygote. This
initiates the formation of a baby. The process by which new individuals are formed by
the union of specialised female gamete (ovum) and male gamete (sperm) is called sexual
reproduction. An overview of the different stages of sexual reproduction in human beings
is given below. produces

sperm t* 
&

(maregamete) 
mlt O\\.*

i

,,
During \i
fertilization, l-- Y
sperm and ovum -- V zyso,"
fuse to form a - &

Children groW

into young

adults capable

of producing

gametes.

fuse to form a - e
zygote inside the Ifemale'sbody. 

[ &rro*

zysote divides tL- 6
to produce. 

_-l 
--->

large number 

-of cells. 3. The zygote develops into an embryo,
which further develops into a baby.

Male child

4. Development continues and a baby is
born. The baby grows into a child.

i

Nucleus

Fig.9.1 Ovum



Male and Female Reproductive Organs
Let us now understand the structure and the functions of male and female reproductive
organs (Fig.9.3).

Sperm duct (vas deferens) is

a narrow tube that helps to
transport sperms produced in

each testis. Severalfluids are
secreted inside this tube by
different glands, which mix with
the sperms to form a fluid called
semen.

Penis transfers the semen, and
with it the sperms, into the
female body.

Urethra is a tube inside the
penis through which semen and
urine pass out of the body.

Ovaries produce and release

eggs (ova). Each ovary has

the shape, and a size almost
equal to that of an almond.
When a girl reaches puberty,

the ovaries are stimulated by
the pituitary gland to produce

the female sex hormone

oestrogen.

Oviduct (fallopian tube) carries
the ovum released by each
ovary. Fertilization occurs here
and zygote is formed.

Uterus is the organ where the
zygote matures and grows till it
is ready to be born. The embryo
(i.e., developing baby) grows

and develops inside the uterus,
which is also called the womb.

Vagina receives the penis during
sexual intercourse.

(b) Female reproductive organs

Fig. 9.3 Reproductive orgons in humon beings

Fertilization
The fusion of mole and female gometes to produce a zygote is colled fertilization. The main
stages of fertilization in human beings are listed below.

1' Once a month, an ovum is released from the ovary by a process called ovulation.
2. The ovum moves into the oviduct (faltopian tube).

Testes (singular: tesfrs) are
present as a pair in males and
located within bag-like scrotal
sacs.

A testis is made up of
numerous coiled tubes that
produce sperm cells. When
a male reaches puberty, the
testes are stimulated by the
pituitary gland to produce

the male sex hormone

testosterone.
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(a) Male reproductive organs

3' During sexual intercourse, the male transfers sperms into the vagina through the penis.
sperms travel through a narrow opening called cervix into the uierus and then the ovid
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4. A single sperm fuses with the ovum in the oviduct and fertilization takes place. The
fertilized ovum continues its journey down the oviduct, into the uterus.

5. The fertilized ovum implants itself into the uterus wall and develops into a
human embryo.

This process is summarized in Figure 9.4.
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L. Ovum is

released

from the

ovary.

4. Ovum is

fertilized

in the

oviduct.

5. The fertilized ovum

implants itself in the
uterus wall.

3. Sperms travel

through the cervix

into the uterus and

then the oviduct.

2. Ovum moves into
the oviduct.

Fig. 9.4 Ovulotion and fertilization

There are two types of fertilization: internal and external.

lnternal fertilization ln this type of fertilization, the
fusion of male and female gametes occurs inside the
female's body. Mammals such as cow, horse, dog, cat,
and human beings are examples of organisms that
'eproduce by internal fertilization.

Externalfertilizotion ln this type of fertilization, the
rrsion of male and female gametes occurs outside the
eody. Fish, frog, and starfish are examples of organisms
*rat reproduce by external fertilization.

Aim: To observe a fertilized egg of a hen

Materials needed: Some eggs and a torchlight

Method: Place a few eggs in a dark room and, using a torchlight, try to observe which of them
show a tiny blood vein (reddish in colour) through the yolk. You may need to examine quite a
few to find a fertilized egg.

Observation: A fertilized egg will show a tiny blood vein (reddish in colour) through the yolk.
Note: Handle the eggs carefully so as not to disturb the babies developing inside.

Reprodueti,on
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Determination of the Sex of a Baby

Itrin
Do you know what determines whether the baby developing inside the mother,s womb is
a boy or a girl? This is determined by chromosomes, the threid-like structures found inside
the nucleus' Chromosomes carry information in the form of genes. Each cell contains 23
pairs of chromosomes, including one pair of sex chromoso..r. th"re are two types of sex
chromosomes, X and Y named after their shapes. Femate cells contain the XX pair of sex
chromosomes, while mare ceils have the Xy pair of sex chromosomes.
The gametes (sperm and ovum) contain only one set of chromosomes consisting of one
member of each pair. ovum contains one X chromosome, while a sperm may contain either
of the two sex chromosomes-X or Y. when the ovum gets fertilized, the sei of the baby
will depend on which sperm fertitizes it. lf a sperm carrying the X chromosome fertilizes
the ovum, the baby will be a girl, as the chromosome pair will be XX. lf a sperm carrying
the Y chromosome fertilizes the ovum, the baby will be a boy, as the chromosome pair wilt
be XY' Figure 9.5 shows a diagrammatic representation of the role of chromosomes in sex
determination.
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Fis' 9'5 Diogrommotic representotion of the role of chromosomes in sex determinotion

Baby lnside the Womb

itself in the uterus, and is hereafter known as the embryo.
During this period, the embryo receives its nutrition directly
from the mother's blood. The embryo grows and devetops
rapidly within the mother,s womb (or uterus), and all of the
major systems of the body begin to develop.

Cells

(female l"ll1!',.r {ffi +ffi

$ ) r(
,fi-- ,,- ,.. ,} $ d*",.)il*'A,,J

Male

When the egg gets fertilized, the single-ce!ted zygote divides repeatedly to form a ball of
cells, as it travels through the Fallopian tube. By the fourth week, this ball of cells implants
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Gradually, the different body parts and major internal organs
start to develop. This stage of growth of the embryo, where
most of the body parts can be identified, is known as the
foetus. The baby stays and grows inside the mother,s womb
(uterus) for about 40 weeks to develop fully (Fig. 9.6). Flg,9,6 Boby lnslde the
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This period is called the gestotion period.lt receives nourishment from the placenta during
this period.

When the foetus is fully developed, the walls of the uterus begin to contract, in order to
push the baby out of the mother's body. This process is called parturition.

Care After Birth
A newborn baby is very small and is unable to look after itself. The mother nurses the baby
on her milk, which helps it to grow and develop resistance to diseases. A newborn baby
depends on people around it for all basic needs and, therefore, requires a lot of care. A
baby also needs to be vaccinated against diseases right from birth.

Viviparous and Oviparous Animals
Based on how they produce offspring, animals can be divided into the following two types.

viviporous onimols Animols thot give birth to live offspring 0.e., babies) are called viviparous
animals. Mammals such as cow, horse, dog, cat, elephant, and human beings are examples
of viviparous animals (Fig. 9.7).

Cviparous animials Animals that lay eggs, which hotch
nto offspring, are called oviparous animols. Birds, snakes,
'rogs, and butterflies are examples of oviparous animals
Fig.9.8). Newly hatched birds and young ones of

nammals look similar to their parents. However, in some
animals the newly hatched individuals do not resemble
:ire parents and undergo
i series of changes

:alled metomorphosis)

ifter birth. Let us

-nderstand this process

-sing the life cycles of
*og and butterfly.

Fig. 9.7 An elephant is viviporous. Fig. 9.8 A hen is oviparous.

Reproducfion
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"""::l:::rumns. 
Grve one r6:s:n for matchrng them. one rc done for you.

a.

b.

c.

d.

e.
I nternal Fertilization

Give two examptes for the following.
1. Organisms that reproduce by internalfertilization
2. Organisms that reproduce by external fertilization
3. Organisms that reproduce by budding

Egg > Larva (tadpole) ) Adult frog
The egg develops into a larva (cailed a tadpole), which is very different from an adult frog.The tadpole undergoes a series of changes, during its development, to finally become anadult frog. lt loses its tair, deverops rungs for breathing, and grows regs (Fig. 9.9).
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similarly, there are four main stages in the life cycle of a butterfly:

Egg > Larva (caterpillaO > pupa ; Adult

The larva of the butterfly transforms into an adult after undergoing a series of drastic
changes. The transformotion of o larva into an adult through o series of drastic changes is
called metamorphosis.

GENDER TSSUES AND MyTHS

ln some cultures, even today, there is a strong preference for male children, and the female
child is considered to be a financial burden on her parents. Girls are often deprived of
access to basic health and education, and are forced into early marriage and motherhood.

Techniques such as ultrasonography are often misused to determine the sex of the unborn
child. The foetus can be killed in the womb before birth using a method called abortion.
The selective killing of the female foetus is called female foeticide.To curb female foeticide,
the lndian government has made it illegal to find out the sex of the foetus. Often, the
mother is blamed for being unable to bear a male child. However, the fact is that the sex of
a child is determined by the father's sperm (as it carries either the X chromosome or the y
chromosome). Many other similar gender myths continue to be prevalent. These can only
be dispelled by increasing awareness among people.

PROBTEMS OF ADOTESCENT PREGNANCy

Each year, about 16 million children are born to girls in the 15-19 year age group
worldwide. Since girls are not physically and mentally prepared for motherhood at such
an early age, adolescent pregnancy is dangerous to both the mother and the child.
Besides posing health problems, early marriage and motherhood also restricts educational
opportunities for girls. '

1" 59 
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Reproduction

Fertilization

Viviparous animals

Oviparous animals

Metamorphosis

The process by which living things produce offspring of their own kind is
called reproduction.

The fusion of male and female gametes to produce a new organism is
called fertilization.

Animals that give birth to live offspring are called viviparous animals.

Animals that lay eggs, which hatch into offspring, dre called oviparous
animals.

The transformation of a larva into an adult through a series of drastic
changes is called metamorphosis.

,HEp ,



Summor

Exercises
LHr'$ uNsER$rAND W.W-IhEi -
l. Objective type questions

A. Fill in the blanks with the correct words.
1- ln asexual reproduction, a new individuar is formed by

both parents).

1. which of these is a reproductive process shown in Hydra?
a. Budding b. Binary fission
c. Through eggs d. By givin! birth to babies

(single parenU

2' ln , (budding/binary fission), a new organism grows out from a part of_ the parent body.
3' Male and femaie individuals produce special reproductive cells caled

( Sperms/gametes). 
I -r ' -rr vvvsl'vs \LrrJ LqrlsLr

4' The -- (penis/urethra) transfers the sperms along with semen into thefemale body.
5' The 

- 

(ovaryluterus) is where the zygote matures and grows till it isready to be born.
6' ln .*-=- (internal/external) fertilization, fusion of male and female cellstakes place inside the female body.
7. The male cells contain ( xx/xy) chromosomes.
Write T for the True and F for the False statements. Correct the false statements.1. No animals can murtipry asexuaily. They do so onry by raying eggs.2' Once a female reaches.puberty, the ovary secretes hormones that stimulate it torelease female cells cailed speims.
3. Fertilization in a 

felngle..bo.iv takes place inside the fallopian tubes.4' The baby.grows inside the mother'swomo ioi +o days and is then pushed out of themother's body.
5. A newborn baby is very small and is unabte to look after itsetf.6' The larva of a butterfly looks like an adult and transforms due to drastic changes.
Choose the correct option.

lrtr

A

B.

l

I

.,

I

!

'1

Sho

I

2

L

There are two types of reproduction in animars:asexual and sexual.
Examples of asexuar reproduction are binary fission and budding.
The reproductive systems in males and femiles are direrent, *itn different organs performing
specific functions.
flere are two types of fertilization: internar and externar.
The sex of a baby is.determined by the chromosome carried by the father,s sperm.
Depending on how they produce an offspring, animals can be ,iriparous o, oip"rour.
ln animals such as frog and butterfly, the newly hatched young ones undergo a series ofchanges called metamorphosis.
Adolescent pregnancy is dangerous to both the mother and the child.

c.
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2. Which of these is true about mate gametes?
u. Ilr.v are produced by ovaries. b. They are produced by testes.
c. They are called sperms and have a tail.
d. Both b. and c.

3' Which of these is a narrow tube that helps to transport sperms produced in each
testis?

a. vas deferens b. Fallopian tube c. urethra d. penis
4' ln which of these animals does the fusion of male and femal. g.r"i"r takes place

outside the female body?
a. cow and horse b. Human beings c. cat and dog d. Fish and frog5. Which of these shows a male child?
a. XX b. Xy c. yy d. None ofthese6. Which of these is true about asexual reproduction?
a. A new organism is formed from the cells of a single parent
b. Two parents are required to produce a new orgunim
c- Most plants and animats reproduce by this meihod
d. Allof these

7 ' Which of these refers to reproductive cetls produced by male and female
individually?
a. Gametes b. Zygotes c. Embryo d. None of these8' ln which of these reproductive organs does fertilization occur and a zygote gets
formed?
a. Ovary b. Testes c. Oviduct d. Uterus9' Which of these refers to the stage of growth of the human embryo when most body
parts can be identified?
a' zygote b. Gametes c. Foetus d. parturition

1 0. which of these is true about the life cycle of a butterfly but not , rrog?
a. lt undergoes metamorphosis b. The egg develops into u lirru
c. The larva turns into a pupa before becoming Jn-uarrt
d. The larva does not resemble the adult form

ll. Very short answer type questions

A Give one word for the following.
1 . The process by which living things produce offspring of their own kind
2. Special reproductive ceils

3. The process by which male and female gametes fuse to form a zygote
4. Male sex hormone

5. The process by which an ovum is rereased from the ovary
6' The period in which the baby stays and grows inside the mother,s womb
7. The part of the femare body that is cailed the womb
8. Animals that give birth to live offspring
9. Animals that lay eggs that hatch into offspring
1 0. The transformation of a larva into an adult through a series of

drastic changes

{[. Short answer type questions

1 W|,rt is reproduction? Name two types of reproduction in an orqanism.2. what is asexual reproduction? Give iwo exampt"r oiunir.r;td;$roduce
asexually.



. :1:' 3. What are gametes? Name the mare and femare gametes.4. Differentiate between internar anJ.rt"rnrr fertirization.5' what are chromosomes? lvame ir,eiwo types of sex chromosomes.6. What is parturition?
7. What are viviparous animals? Give two examples.8' Define metamorphosis. Na.me t*o inirurr'that undergo metamorphosis.9' write a short note on g"no"r irr;il;ffi;tns asrociai"j *-ii[ femate infanticide.10' what are some of the problems.rso.i.i"iwith adolescent pregnancy?

lV. Long answer type questions
with the help of a labelled diagram, explain how an animal reproduces asexually.Explain the structure of huma,ir.f".rI f";;;;#i"r.
with the help of a labelled aiagram, explain howi"ffio-r.tion takes prace in human beingsDescri be th e stepwise p roces! or re rti i izatio n i n t,-,Ir-u1.,- o" i n g r.with the help of an example, illustrate how u ,rir;i;hrorororn"s determine the sex ofa child in human beings.
with the help of a rabeiled diagram, exprain the rife cycre of a frog.
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LET'S QB$EHVE 
..W

l. Labelthe parts of male and female reproductive organs given below.
A. B.

ticide.

t.

tn beings.

e sex of A.

B.

C.

Number the pictures in order to show the life cycle of frog correctly.
Give two differences between the larva and the adult.

What is this process known as (in which a larva c to an adult through drastic
changes)?

w
E

hanges in

ut
l. |'

ll;'" t

;r;irii.:i;
'I oot'

LET'S ESNNECT 
."....[6"

Kiran has had a little baby. lmagine yourself to be her mother. Write a note for Kiran as her
mother listing how she can take care of the newborn baby.

I-ET'$ APPLY #
l. Malti's family blames her for the birth of a daughter. Are they right in blaming her? Why or

whV not? 
6

(Hint: Chromosomes for sex of the baby depend on the X or the Y chromosome?)
L Maya's mother says eating nutritious food would help the growing baby inside. ls she right?

How can the mother's food help the babV? 
66

(Hint:The baby and the mother are connected inside the womb)



tffiY's &ruetYsffi erum ffiv&tue3'ffi

1. ln the grid given above, illustrate how X and Y chromosomes can combine to give four sets of
chromosomes by filling in the squares. 

W m
2. Evaluate whether the sex of the child will depend on the chromosomes of the egg or the

sperm that fertilizes it. Give a reason to justify your answ". 
W

LffiT'$ *ffiffiATffi W
1 . ln groups of five, collect pictures of any twenty animals and then find out the method of

reproduction in each and make a chart. r..r l..;ichart.&[ffi
2. ln groups of five, find out the myths associated with the female foeticide in lndia. Collect

information on the legal Acts that have been established against female foeticide and data
behind their efficacy. Discuss in your class in your mother tongue. 

lm

Web Reseorch
r Browse the lntrernet ond ftnd out obout cloning. Moke o presentotion on why cloning is o boon. Some suggested

websites ore:

hnps://www.genome.gov,/25.020028./cloning-foct-sheet/ (occessed ond checked on 12/OB/2Ol9l
https://www.britonnico.com/science/cloning- (occessed ond checked on 12/Og/2O1glr Browse the lnternet qnd find out the physicol, ond emotionol problems ossocioted with ojolescent preqnoncy ond the
sociol beliefs thot,pr,evoil in lndio,regoiding pregnoncy in odolescence. Moke o reporr. ilr;;6d;#j;;6ri1";;;",
l''ttns://www.heolihline,com/heolthlodoleicent-iregnoncy (occessed ond.h".keJo" lZtOetTua- 

--- * -
https://wwwunfpo.org/odolescent-pregnoncy 
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&$&&rTo make a model of the DNA using common things found at home.

DNA is the building block of our genes that carry our genetic makeup. Deoxyribonucleic acid or
DNA is a molecule that is found inside every cell and contains instructions that get passed down
from parents to their children.

Let',s see how we can use pipe cleaners and beads to make one and show it in the fair with names
of the proteins and Nucleotides

"F*h$mgs N*m$mdl Plastic beads of 6 different colours,4 pipe cleaners (2 pieces of one colour and 2
of another), a pair of scissors

tulettumd:

1 ' Take 2 pipe cleaners of the same color, and cut them into 2-inch long pieces. Leave the other
pair of pipe cleaners as it is they are.

2. Now, string the beads through these pipe cleaners as shown in the picture below.

3' once all the small sections of pipe cleaners with their beads have been attached, twist the
ends of the two pipe cleaner.s. Make sure you twist them in an anti-clockwise direction so
that it appears like a true DNA strand.

4' The DNA double helix model gets made! Use the modelto explain the structure and
functions of the helix.

*For 
lhe Teocher: Pleose refer to the teocher,s monuol for more detrh
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Force and Friction

tcid or

I down

I names
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re other

Think of any physicat activity. What do you do when
you perform a physicat activity? you either move
yourself, or you move an object. What exactly do
you do to move an object? Lett analyse the pictures
below to see what happens.

dry

ttbu will lenrn obouf
r Force ond its slfects
. Clossificotion of forces: non-

contocl ond contoct forces
r Friction

*ts

#
t the

lso

What does the boy do
to lift the school bag?

What does the girl do
to open the door?

r this chapter; we witl learn about force and its effects and the types of forces in nature.ilie will also learn about friction and how it affects us in our day-to-day activities.

.sno, aq1.s ,(acro; 
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sra/v\suv

4. What does the driver
do to stop the bus?

5. What stops the car from
slipping on the sloping road?

Force and Friction



ITS EFFECTS

A push or a pull acting on an object is called force. The Sl unit of force is newton (N). We
use force to perform various activities. Force has the following effects on objects.

Force can make a stationary object move

or make a moving object move foster. A

toy car can be made to move by giving

it a little push. Similarly, a stationary

football can be made to move by giving it
a small push (i.e., by kicking it). lf we have

an already moving toy car or ball, we can

make it move faster by giving it a push in

the direction in which it is moving.Thus, a

force can make a stationary object move,

and it can also make an already moving
object move faster (Fig. 10.1).

Force can slow down or completely stop a moving object A moving toy car can be made to
stop by applying the brakes, i.e., by applying a force. A bicycle can be stopped or slowed
down by applying the brakes. ln football, the force applied by the goalkeeper stops the ball
that is hit towards the goal. ln order to stop or slow down a moving body, we need to apply
a force in a direction opposite to the direction of motion of the moving body.

Force can change the direction of o moving object ln cricket, when a batsman hits the ball
that is bowled at him, the direction in which the ball is moving changes
(Fig. 10.2). ln football, the players can change the direction of the
moving ball by kicking it in a different direction. rn these examples,
force changes the direction of a moving object.

we can conclude that a force can change the state of motion of an

object, that is, it can change the speed and direction in which an object
moves. lt can also change the shape of an object, and even break it. we
should note that the converse is also true. without a force, an object
will remain in its state of rest, or motion in a straight line.

Force con change the shope or size of on object while making chapattis,
we change the shape of the dough by applying force with our hands.
The length of a rubber band increases when it is pulled. you can also
break things by applying a force. Materials that break easily when we
apply a force are termed brittle. For example, objects made of glass and

Flg. 10.2 Aforce
change the

of motlon of a

ttcket ball)

porcelain break easily when we apply force on them. Fig. 10.3 depicts these situations where
force can change the shape or size of an object.

<,8*
Dt

Fig.lO

Magr
The rn

acting

forces l

directi

.wh
ther

obiG

. Whc

, then' 
obie

in th

oppl

oblect (ln thls cose,
10.5 I

dira,

Flg. 10.1 A push (l,e klck) mokes a stotionary

willhor;.



n

tr

k
!
ory

-'WffiW

,r"h.,
.:.:.,.,,,r 

.

,r+e'*S*o

.r?-$,

t'.i
lir: r 'y '

to

led

p ball

apply

rll

t'E?

ractbn

movint

Fig. 10.3 Force can chonge the shape or size of on object

Magnitude of Force
The magnitude of a force is the strength of the force
acting on an object. lt depends upon the number of
forces involved in a particular action, and also the
direction in which they act.

' when two or more forces act in the same direction,
then the magnitude of the resultant force on the
object is the sum of the forces (Fig. 1O.a).

, When two or more forces act in opposite directions,
then the magnitude of the resultant force on the
object will be the difference of the forces. lt will act
in the direction of the larger force. ln case the two
opposing forces are equal, the resultant force will be

i,il:
.::

q& 10.5 When two forces oct in balloon, it will be

zero (Fig. 10.5).

. Also, if the magnitude

of force on an object
changes, the effect

of the force will also

change. For example,

if we apply a small

force to an inflated same direction, the resultont force is theE3?,

,l sum of the forces
site directions, then the resultant
will hove o magnitude thqt is the

deformed. But if we keep increasing the magnitude of

F
EI

j
j

Fig. 10.4 When two forces act in the

ftere
afference between the two forces

Force and Friction



j"'
the force, at a certain force, the balloon will burst
(Fig. 10.6).

From the above explanations, we can conclude that
to fully understand the effect of a force, we need

to know its strength (magnitude) as well as the

direction in which it acts

..*+,n',,,, '
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Fig.1,0,6 A bolloon bursts if the mognitude

of the force octing on it keeps increosing
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Non-Contact Forces

ap
Forces that do not need physicol contoct with the object on which they are octing are colled

Aim: To study the effect of force on different objects

Materials needed: Play dough, chapatti atta (dough used for making chapatti), metal spring,
rubber bands, table, chair, toy car, and ball

Method: Apply a force with your hand (by giving a push or pull) on each of these objects and
see how it affects them. Classify your observations under different headings such as'change
of shapei 'change in sizel 'makes a stationary object movel and so on.

Observation: lt is observed that force has different effects on different bodies.

CLASSIFICATION OF FORCES

ln the cases discussed above, we observed that force acts on an object only when the force
is in contact with the object. Such forces are called contoct forces. However, some forces
can act on objects without physical contact. These are called non-contoct forces. Let us

learn about different kinds of non-contoct and contoct forces.

non-contact forces. Gravitational force, electrostatic force, and magnetic force are

examples of non-contact forces.

,.;*iti '1' 
j1,',"'

Aim: To observe how some objects move without being touched

Materials needed: A book, small pieces of paper, plastic ruler, metalclips, and a magnet

Method:

1. Hold the book a little above the floor and leave it. You will observe that the book will fall on

the floor.

2. Rub the plastic ruler on your hair and bring it close to the pieces of paper. You will see that
the pieces of paper willjump and stick to the plastic ruler.

3. Bring the magnet close to the metal clips. The paper clips will be pulled towards the magnet.

Conclusion: lt is possible to move objects without touching them.

€rld,friction
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firavitational Force

The force with which objects pull each other is called grovitationolforce.This force is
very small and we can feel it only if an object is very massive. For exampte, the Earth
exerts a gravitational force on us that is strong enough to. keep us bound to it. lt is also
the gravitational force that causes a ball thrown up to fall back down to the ground.
Gravitationalforce makes the Earth move around the sun and also makes the moon
go around the Earth. ln fact, our weight is the gravitational force of the Earth acting on
us' Different objects exert different magnitudes of gravitational force. For example, the
gravitationalforce of the moon is about one-sixth that of the Earth.This means that the
weight of any object on the moon will be one-sixth of its weight on the Earth.

Aim: To measure the gravitationalforce acting on a body
Materials needed: a spring balance, four heavy books,
a fully loaded school bag, and a string that is long enough to
be tied around the books, and strong enough to rift the books
Method:

1. Tie the books-two, three and four at a time_with the
string and hold them up with the spring balance.

2. Note the reading on the spring balance.
3' Next, hold up your school bag with the spring balance and note the reading.

Conclusion: The reading on the spring balance is actually the gravitational force between the
Earth and the object. This is called the'weight,of the object.
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ElectrCIstatic Force

The force between electric chorges is called electrostatic
force.lf we rub a plastic object such as a pen, comb,
or CD with hair and bring it close to tiny bits of paper,
the bits of paper get attracted to the plastic object
(Fig. 10.7). This is due to electrostatic force. Tiny
particles of dust and smoke can also be attracted by
electrostatic force.This method is used in electric
air purifiers and in factories to purify air in chimneys
hefore letting it escape into the atmosphere.

\tagnetic Force

The force exerted by magnets on each other and
on metals such as iron, cobalt, and nickel is called

Flg. tO.7 A charged CD attracting
pieces of paper

$*

#

Fet.

F:orce and,Fdction



magnetic force. Since magnets attract iron

objects, or scrap iron from garbage dumps

used to separate waste iron

recycled.

(Fig. t 0.8), they are

so that they can be

Fig. 10.8 A mognet attrocting
iron pins

Lel's Remember

Contact Forces

Forces that act on objects by direct or indirect physical contoct ore colled contact forces.

Applied forces and friction are examples of contact forces.

Applied Fonces

The forces that we opply with our hands, legs, fingers, etc., ore collectively called opplied
forces.When we tie a stone to a string and suspend it, the tension (the state of being

stretched tight) in the string, opposes the force of gravity of the Earth and keeps the stone

from falling down. When we do work with our hands, such as lifting a weight, or pulling

an object, the force required is provided by the tension of our muscles. When we need to
apply a force, the brain sends a signal to the muscle (in the form of electrical signals via the
nerve cells), which makes the muscle contract. This is how we can apply a force with our

hands and legs.
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l. Write T for the True and F for the False statements. Correct the false statements.
1. A push or a pull acting on a body is called force.

2. The Sl unit of force is m/s.

3. A force cannot change the direction of motion of an already moving object.

ll. Answer the following questions orally.
1. Give three effects that a force can produce.

2. What are contact forces?

3. ls gravitational force a contact or non-contact force?
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'"'n$ Ir: To observe forces that need direct or indirect physical contact
ii 

':.';$ Materials needed: A biscuit, a sheet of paper, a branch with leaves, rubber bands, play doughlr:::iiE

i 
ii:,t (or chapatti dough), string, and a pencil

l, ' Method:

",,ii-i 

Break the biscuit, tear the paper, ptuck leaves from the branch, pull the rubber bands, and
,,iH make different shapes from the play dough

''.i,$ Conclusion: ln each of the above cases, we exerted a force on the object by touching it, that1r

rs, by clirect physicalcontact.

Fricti*n

Friction is the force that offers resistance when two surfoces
in contact move or try to move with respect to eoch other.
The force of friction comes into play only when two
surfaces are in direct physical contact, and is therefore a
contact force.

Factors that Affect Friction

Friction depends on the following.

' Moss of the obiect-the heavier the object, the greater will be the frictional force.
' The ndture of the surfaces in contacf-ln general, a rough surface will offer a greater

frictional force than a smooth surface.

Static Friction and Kinetic Friction

In addition to mass and nature of the surfaces in contact, the force of friction between two
surfaces also depends on whether the surfaces are moving with respect to each other or not.
The force of friction that holds a stationary object from slipping is called static friction. For
example, you can stand without slipping on a slope because of the static friction between
your shoes and the surface of the slope.

The force of friction that slows down an already moving object and eventually brings it td,
a stop is called kinetic friction. For example, if you slide a book on your table and leave it, it
will slow down and come to a stop because of kinetic friction. you will learn later that static
friction is always targer than kinetic friction.
(auses of Friction

Friction is a very complex phenomenon, and there is a lot about it that stilt needs to be
explained. Two simple explanations for why friction is caused are as follows.
' Any surface, however smooth, has a lot of irregularities when seen under a microscope.

These irregularities are like hills and valleys. when two such surfaces slide over 
"r.h 

'

other, there will be a resistance to motion (friction).

_ ,,r,:.. , 1,..,'i.ri,:.::ll, l
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. Another theory that explains friction says that when two surfaces come in contact, their

atoms and molecules pull each other due to electrostatic forces. They'stick'to each other

at a microscopic level. When we try to slide the surfaces with respect to each other, these

offer a resistance to motion.

,&;$'6w$gp

Aim: To show that frictional force depends on the nature of the two surfaces in contact

Materials needed: A few books, plastic sheet, nylon cloth, gunny cloth, jute cloth, sandpaper,

thread, and spring balance
Method:

1. Make a stack of books and,

with the help of a thread, wrap
a plastic sheet around it as

shown in figure given here.

2. Attach this stack to a spring

balance, as shown in the figure, and pull gently.

3. Note the reading on the spring balance.

4. Do the same for all materials. Note down the readings in each case.

Observation: You will notice that different materials offer different amounts of resistance
(friction) to sliding. You will see from this activity that the force of friction depends on the

nature of the surfaces in contact.

Conclusion: The frictional force depends on the nature of the two surfaces in contact. The

reading on the spring balance will be higher for rougher surfaces (generally).

Aim: To study the effect of mass of a body on friction

Materials needed: A 100/200 page notebook and two or three thick books (small enough sc

that they can be placed on the notebook)

Method:
1. Place the notebook on the floor, and push the notebook gently on the floor (Fig. A). Make

a mental note of the resistance (friction) offered to your pushing the notebook.

2. Place one thick book on the notebook and repeat step 1 (Fig. B).

3. Keep increasing the number of books and repeat step 1 (Fig. C).

Fig. B Fig. C

Observation: As you increase the number of books on your notebook, the mass increases,

and you will see that the frictional force increases. The area of contact and the nature of the

surfaces (notebook and floor) remain the same.

Conclusion: Frictional force increases as mass increases.
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Sliding Friction and Rolling Friction

Generally, sliding an object such as a cylinder is more difficult than rollin g it.The frictionol
force offered when sliding on obiect is colled stiding friction(Fig t 0.9). For example, a box
sliding on a surfa ce. The frictionol force offered when rotling an object is cotpd rotting friction.
For example, a ball rolting on a surface.

Fig. 10.9 'Rolling' is used instead of 'sriding' in many situations to make it easier
to move heavy objects

I

Aim: To understand that sliding friction is greater than rolling friction
Materials needed: A smooth cylindrical *iter bottle filled wiih water, a pencil, and a flat tabletop
)9te:. 

clgse the cap of the water bottle tightly and make sure that the water does not leak evenif the bottle is horizontal.
Method:

1. Place the water botile upright on the tabretop. push it
gently at the bottom with a penciltill it slides (Fig. A).

2. Next, prace the water botfle horizontaily on the tior"top.
Push it genily with the pencir (Fig. B). Vou wiil find that the
water bottle rolls with very litile effort.

Observation: We have observed that a greater force
the tabletop than to roll it.

Fig. B ;

is required to slide the water botfle on

conclusion: Sliding friction is greater than rolling friction for the same object and the sameset of surfaces in contact.
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Motion of Objects in Fluids

when an object moves in a fluid (i.e. in a liquid or a gas), it experiences a force that tends
to slow it down. This resistive force is called drag.This resistive force or drag becomes
more noticeable when the object moves faster. To reduce drag, automobiles, ships, and
aeroplanes are given a special shape, called a streamlined shape. An automobile with
a streamlined body experiences lower resistance when travelling through air. Even sea
creatures such as fish and shark have streamlined bodies, which makes it easier for them

$dr,ceiefirlljFe$o*r
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to move with great speeds in water. Figure. 10.10 depicts some objects with streamlined shape.

Flg. 10.10 Objects with steamlined shape

Advantages and Disadvantages of Friction

Friction has both advantages and disadvantages. Here

are a few examples.

Advontages lt is because of friction that we can walk,

drive, open doors, turn taps, and write. Screws and nails

do not slip off because of the friction between the wood

and the metal surface of the screw. A knot remains in place

because of the friction of the rope with which you tie it.

Bed sheets remain on the bed because of friction.You can

sit on a chair without sliding off because of friction.

Disadvantoges Friction causes the moving parts in

machinery and automobiles to heat up. This results

in wastage of energy and fuel. Friction also causes

wear and tear of the moving parts. Depending on our
requirements, we may need to reduce or increase the
friction between su rfaces.

Methods of Reducing Friction

Wear and tear due to friction depends on two factors:

the roughness and nature of
the two surfaces in contact,

and the amount of time the

two surfaces rub against each

other. Wear and tear of an

object is not desirable as it

reduces the life of the object.

This is more so in case of
moving parts in automobiles

a nd mach i nery. Therefore,

efforts are made to reduce

friction between moving parts.

\lllord help
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Fig. 10.11 Adding a

lubricant helps reduce

friction between moving
parts
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d shape. Friction between moving parts is usualty reduced by introducing a substance betweenthe moving surfaces'This pr9cess is called lubrication The substance introduced is called alubricont Common rubricants are oir and grease (Fig. 10.11).

kk
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Ball bearings are etements used in machinery and
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ceramic, etc., are ptaced Fis. t0.12 Bail beorinss

Methods of lncreasing Friction
There are two methods of increasing friction: one is by making the surfaces rough and theother by increasing the mass of the object that is moving. For exampte, the tyres of vehicleshave treads (these are the uesigns'thai you can see on the tyre surface), which increasethe friction between
the tyre and the road
(Fig. 10.13). Similarly, . 

l

the soles of shoes

between moving surfaces (the surfaces can be flat or cylindrical) to reduce friction.

have grooves or spikes
in order to increase
friction. Gymnasts
often apply a coarse
material on their
rands to get a better
grip by increasing

"iction.

:cd to

ITF

I
L

Fig, 10.13 Tyres hove treods



Aim: To show the basic principle of ball bearings
Materials needed: Two wooden examination pads/planks and 4-6 pencils of equal size and
round sides (or 4-6 small marbles of equal size)
Method:

1' Place one of the examination pads upside down on a table top. Place it at the edge of
the table so that the clip juts out. Ensure that the pad is absolutely flat on the table.

2. Place the second examination pad (with the clip facing upward). Make sure that the two
examination pads are touching each other back to back.
slide one pad over the other. Make a mental note of the friction offered.
Place the pencils/marbles between the two back surfaces of the pads, and slide one pad
over the other. Notice the friction offered.

5. Compare the friction encountered in steps 3 and 4. What do you
conclude?

observation: You will notice that if pencils or marbles are placed
between the two pad surfaces, the friction offered is much less. This
is because the pencils/marbles roll as the pads slide across each
other.

Conclusion: Rolling friction is less than sliding friction.
vttl
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r Friction
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A force is a push or a pull acting on an object.
Forces that do not need physical contact with the object on which
they are acting are called non-contact forces.
Forces that act on objects by direct or indirect physical contact are
called contact forces.

The resistance to motion experienced when two surfaces in contact
move with respect to each other is called friction.

a

a

a

a

a

a

a

a

a

Force can make a stationary object move or make a moving object move faster.
Force can slow down or completely stop a moving object.
Force can change the direction of a moving object.
Force can change the shape and size of an object.
Gravitational force, electrostatic force, and magnetic force are examples of non-contact forces.
Applied forces and friction are examples of contact forces.
Frictional force depends on two main factors: the nature of the surfaces in contact and the
mass of the object.
Rolling friction is less than sliding friction.
Depending on our requirements, we may need to reduce or increase the friction between
surfaces.
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l. Qbjective type questions

A. Choose the correct option.

1. When two forces in the same direction act on an object, then the resultant magnitude
of the forces acting on the object is

a. the sum of the two forces b. equal to the smaller force
c. the difference between the two forces

d. equal to the larger force

2. Gravitationalforce

3.

4.

5.

7.

a. is a'non-contact forcel

c. can act only if a body is charged.

This is an example of a contact force.

a. Electrostatic force

c. Friction

This force is our weight.

a. Electrostatic force

c. Friction

Static friction acts when a body is

a. moving b. stationary

b. opposes motion of a body, just like friction.

d. is zero on the Moon.

b. Magnetic force

d. Gravitationalforce

b. Magnetic force

d. Gravitationalforce

c. rolling d. sliding

b. newton

d. newton per meter

b. Frictionalforce

d. Magnetic force

b. reduce drag

d. get greater electrostatic force

6. The Sl unit of force is

a. meters per second

c. pascal

a. Electrostatic force

c. Gravitationalforce

We can expect the force of friction to be greater for an object moving on a surface if
the surfaces in contact are ,\

a. smooth and the object is heavier b. rough and the object is heavier
c. smooth and the object is lighter d. rough and the object is lighter

This force makes the Earth go around the Sun.

9. A'streamlined'shape is given to automobiles in order to
a. increase friction

c. reduce gravitational force
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B. Write T for the True and F for the False statements. Correct the false statement/s.
1 . Frictional force between two surfaces depends on the naiure of the two surfaces.

2. Rolling friction is greater than sliding friction.

3. Ball bearings are used to increase friction.

4. Fluid friction acts between two solid surfaces that are moving.

5. Tyres of vehicles have treads to reduce speed.

ll. Very short answer type questions

A. Answer the following.

1 . Give an example of one contact force. 2. What is the Sl unit of force?

3. What is a spring balance used for?

4. Give an example of one non-contact force.

5. Give two advantages of friction.

B. Define the following.

1. Applied forces

3. Rolling friction

5. Wear and tear

Short answer type queslions

1. What is the dominant force that acts between two electrically charged objects called?

2. Write down two factors on which the magnitude of frictionalforce between two surfaces
depends.

3. How can we change the shape of an object? Give an example.

4. Name one factor on which gravitational force depends.

5. Why is friction a disadvantage?

6. Why are oils and grease used in machinery?

Long nnswsr type qus$tions

1 . Discuss the effects of force.

2. Describe an activity to show that the force of friction between two surfaces depends on
the nature of the two surfaces in contact.

What is'streamlined shape'? Explain and give two examples.

Describe how friction can be reduced. ln what way will it help if friction is reduced?

How can we increase friction between two surfaces?

10. Ball bearings are used to

a. give a streamlined shape .

c. increase drag

b. increase grip

d. reduce friction

2. Static friction

4. Sliding friction
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Formation of Coal

Sometimes, unimagilSbly 
_enormous.forces, 

along with heat can completely change a
substance. For example, lirsh vegetation once gr."* in warm il;;y;reas about 300
million years ago. As'the veseta[ion died.iisoiur.iii.a ;il;r-;;;rl;f ffi;il;'ri".no
rock, a.nd more and more layers of these weie form"Jor"iii 

";A;'ti;;lffir;'iil;:il'"buried deeper.and deeper.fhe enormous weight tg;rii.ii;;;iiil);iil.,;;; u"iioil
and rock acted.upon ttris dead vegetation for [ritlionr of y"irr, ..r;i,i(iii;;A;i;ffi i;
gradually turn inio coal.

Find out various regions of the world that are rich in coal deposits and mark them on a
world map. -'-r --'--

ilffiT'S Af\*&tYSffi Aruffi ffiV&tUATffi

At all times, we are under the influence of many different forces. We remain still when the forces
are balanced, and we move when the forces are not balanced. Look around you and find any
two situations of forces that are balanced when an object is stationary and forces that are not in
balance when an object is moving. 

ry W U
For example, when you are sitting on a chair; the gravitationat force of the Earth is puling you
down, and the chair on which you are sitting exerts a force that stops you from falling down.
Make a list of similar situations and mention the forces at play.

#3"
g-ffiY's #ffitr&Yffi w

Make a chart on the various effects of force in our everyday life. fufi
Collect pictures of different types of tyres used for different purposes. Give reasons at least in two
cases why a particular type of treading is used. For example, types of treading in bicycle tyres,
racing bikes, and those used for cross-country biking. Make a chart based on your findings. 1r,r1
lf possible, organize a visit to a nearby factory (a manufacturing unit that ;";;J;;'v'' &!E

machinery) to find out the different methods they use to reduce friction in the moving parts
of the machinery.Then prepare a report based on your findings. 

ffi U,
lf possible, organize a visit to a local automobile mechanic's shop and r"" fto* ifrey service cars and
two-wheelers. An important part of the servicing is to grease the moving parts and to check the brake
linings. Find out how and why they do this.Then prepare a report based on your findings. 
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Pressure

ln the previous chapter, we learnt the effects of
force in various situations. When we explore the
effects of force a little deeper, we find that in many
situations, it is not just the force, but another

,n,
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You will lesrn nbout
r Fresgure

* Fluid pressure

r Applicotion* of pre*ure

physical quantity called'pressure,that comes into
play. Look at the pictures below to understand this
better.

I . which end of the tack pin should be used for pinning up the notice?

2. Why does the balloon burst?

3. why is it necessiry to pressurize the cabins of high-flying airplanes?
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PRESSURE ]

Pressure is defined as force per unit area.The Sl unit of pressure is pascal (pa), which is
newton (N) per square metre'(m2).,
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Pressure (in Pa) =
Force (in N)

Area (in m2)

Some very important and useful devices such as the syringe, dropper, and drinking straw
work on the principle of pressure.

&cs#w#ry

Aim: To observe the effect of pressure

Materials needed: A sheaf (bundre) of paper and a sharpened pencil
Method:

Press the papers very hard with the blunt end of the pencil. Now, turn the pencil
around and press very hard on the paper with the pointed end of the pencil.
observation: You willfind that if you press.very hard, you may be able to
mqke an impression on the paper with the blunt end of the pencil. However,
with much less effort you could even make a hole in the paper with the pointed end.
conclusion: The surface area of the blunt end is larger than the surface
area of the pointed end. Therefore, with a much smaller force, a greater
pressure is produced with the pointed end of the pencil.

culating Pressure

us see how we calculate pressure.

Example 1

lf a force of 2 N is applied over an area of 2 cm2,calculate the pressure produced.

Solution

To get the pressure in Pa, we have to make sure that the force is in newton and the area in mz.
Here, the area is in cm2.To convert this into m2, we have to divide the given area by 1O,0OO.

Thus,

Area
10,000

= 0.0002 m2

Now,

Pressure =
Area

2N

0.0002 m2

= 10,000 Pa
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Example 2

Calculate the pressure

Solution

Here, again the area is

Thus,

if a force of 2 N is applied on an area of 2 mm2.

not in m2. To change it into m2, we divide the area by 
.l,000,000.

Area

Now,
1,000,000

Force

= 0.000002 m2

2N

"\

I

I
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i
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Pressure = = 1,000,000 Pa
Area 0.000002 m2

ln these examples, we took the same force and calculated the pressure over two different
areas. The same force acting on a smaller area produces a greater pressure.

Variation of Pressure
Pressure depends on two main factors: force and surface
area.

. lncreasing the force on an area increases the
pressure produced.

. Similarly, increasing the area over which a

particular force acts decreases the pressure
produced. The converse is also true-

in m2.

decreasing the area over which a particular = #

For example, the pointed end of a l

*r,xi'; fl: n: irl; :x'"', T:ljl:tT :' ffi
at the pointed end.

rhis is also the reason why needtes are made T;1};io,r'l"r:lyi{;;::;[::fr:r{:#'f:
with sharp points. Since the sharp point of a nofice board with lesser effort
needle has a very small surface area, lesser effort is needed to pass the needle through
cloth while stitching. The same is true for drawing pins, which are generally used to pin- tfu
notices on notice boards (Fig. 1 1.1).

FLUID PRESSURE

Liquids and gases are together called fluids. Fluids exert pressure on all bodies immersed in
them and on the walls of the containers that hold them.

This is why a balloon expands when we blow air into it. The air inside the balloon exerts
pressure on the inner wall of the balloon. lf we blow in too much air, and the materiat of
the balloon is not capable of expanding further, increasing the pressure inside can cause
the wall of the balloon to break at one or more points. This is why a balloon bursts when
bo much air is blown into it.



When an object is immersed in a liquid, the liquid exerts a net upward force on the object.
lf you try to push an inflated balloon into a bucket of water, you will find that as you try
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to push down the balloon, the water seems to be pushing
it back upward! ln fact, if you stop pushing the baltoon, the
balloon will be pushed back to the surface. This is because the 

'

water in the bucket exerts pressure on the balloon. (Fig. .l 1.2)

This upward force exerted by a riquid determines whether the
object willfloat or sink in the liquid. lf the upward force exceeds
the weight of the object, the object floats; if the weight of the
object exceeds the upward force, the object sinks.

the cap open.
Make a note of what you observe.
Next, with the help of an adult, use the divider/compass to
make holes at the base of the plastic water botile.

Flg. 11.2 Wdter exerts
pressure on the bqlloon

,+;-\,*$:Ewi$"':1rr

Aim: To see if we can push an inverted botile into a bucket full of water
Materials needed: A transparent plastic water bottle, a bucket full of water, compass/divider
with sharp points
Method:

1. Take an empty plasilc water botfle, upturn it, and try pushing
it in the upturned position into the water in the buclieiwith

.t

2.

3.

tir.
-.ir -', ,

,,H

4. Repeat step 1 and see what happens. h*f hrr*
observation: You will see that you will need to put in a lot of effort to push the inverted plastic
bottle into the water' You will also notice that there is some air trapped inside the inverted
plastic bottle, at the top, and that it never goes away, no matter how hard you try. On the other
hand, when you make holes in the base of the inveited plastic botile, you will be able to push
the inverted plastic botfle into the water quite easily.
Conclusion: When we try to push the inverted plastic bottle into the water, air trapped inside
the inverted bottle gets compressed, with no escape. This exerts pressure on the water,
making it difficult for the water to rise inside the bottle, thus also making it difficutt to push the
bottle in. However, when we make holes at the base of the plastic botile and then try to push it
in, air escapes through these holes, and we find that we can push in the inverted plastic botile
quite easily.

Atmospheric Pressure
Did you know that all of us are immersed in a sea of air and are experiencing its pressure
the time? This is called atmospheric pressure. Scientists discovered atmospheric pressure
in the seventeenth century. This discovery uncovered an interesting fact-that air actuatty
has weight! The weight of the atmosphere presses down on the Earth,s surface and creates
a pressure on it.

Atmospheric pressure is defined os the pressure exerted on on object by the weight of the air
oboveit. The atmospheric pressure on the Earth's surface at sea level is about one hundred
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thousand pascal, i.e., 100 kPa.

lf such an enormous amount
of pressure is acting on us,

why do we not feel it? This is

because the pressure of the
blood in our blood vessels

and that of the other fluids
present in the body balances out
the atmospheric pressure. Atmospheric using an instrument called
barometer (Fig. 1 1.3).

tlari*tfirln of Atm*sp*teriu ffirsssq"{r* W$t$"r &iltitmc{m

The oltitude of a place is its height above sea level. The

atmospheric pressure at a place depends on its altitude
and decreases as we go up. We know that atmospheric
pressure at a place is the pressure exerted by the weight
of the air column above that place. As we go up, the
length of the air column above us decreases. This means

its weight decreases, and, therefore, the atmospheric
pressure is lower at

higher places (than

at sea level).

lf the pressure of
the atmosphere is
reduced suddenly,

the blood vessels

in our body will
burst due to the
pressure of the
blood and other
fluids inside. Flg, L1,4 Astronauts weor speciol suits

Astronauts who go out in space have to wear special pressurized suits because there is

air and, therefore, no air pressure in space (Fig. 1 1.a).

Otto von Guericke's

We have just learnt that the pressure of the
atmosphere is enormous. A very spectacular

demonstration of this was done by the German
physicist and engineer Otto von Guericke in
the 1600s. ln this demonstration, he took two
semicircular bowls made of copper, fitted them
together to form a hollow sphere, and removed

the air inside this sphere

Experiment

Fig. 11.3 Barometer

pressure is measured
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using the suction pump he had invented. These two semicircular bowls were held together
only by the pressure of the atmosphere. He then got two teams of eight horses each to pull
the bowls apart. Guess what? The bowls held tighlly together, demonstrating the enormous
force of atmospheric pressure.

;ii+iLrililill.:i,ll :nir+i;*:rpE.i!ui!i{,**

Aim: To show the presence of atmospheric pressure
Materials needed: A glass tumbler (with a smooth edge at the mouth, and without
piece of stiff cardboard (a little bigger than the mouth Jt t" tumbler), and water. (lt
convenient to perform this activity over a wash basin or the kitchen sint<.1
Method:

a rim), a
would be

1. Fill the tumbler with water to the brim. Cover the
(Fis. A).

2. Place the palm of your hand over the
piece of cardboard, and quickly invert the
tumbler (Fig. B).

3. Slowly remove your hand supporting. the
piece of cardboard (Fig. C).
Observation: You will observe that the
cardboard piece will not fall.
Conclusion: Atmospheric pressure provides
enough force to support a full glass of water.

tumbler with the cardboard piece

Fig. A Fig. B Fig. C
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Aim: To study atmospheric pressure using rubber suckers
Materials needed: Rubber suckers

1' Take a rubber sucker and press it firmly to a smooth surface such as a kitchen tile or a
plain glass window.

2. Try to pull it out. 
,"1=

observation: You will see that it is really difficult to pullthe rubber lilI
sucker off the smooth surface. i >
conclusion: By pushing the rubber sucker against the smooth k " I . , ..,

surface, you have created a partialvacuum, anO tne pressure of M,., I ,,r",,
the air pressing on the outer surface of the sucker frotOs it in Lta"". ffi- i., ,=.1

Extension: Take a smooth stainless steel or ceramic prate alj"' ffi -.rii;1ffi
stick the rubber sucker on it. you can now hold the plaie at any
angle (horizontal, verticat, upside down, etc.) and tiy to pull the '* 

iil
rubber sucker otf the plate. You will find that the rubber sucker remains stuck to the plate
regardless of the angle at which you hold the plate. This shows that air exerts pressure in all
directions.

lril;'+..ti1ilffi
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Let's Remember

write T for the True and F for the False statements. Correct the fatse statements.1' For the same force, pressure increases if we increase the area over which it acts.2. Air does not exert any pressure.
Answer the following questions orally.
1' lf we press a sheaf of paper very hard with our thumb, it may crease a bit, but otherwise

we do not see any change. However, if we press it with a shlrp pin, we can make a hole
in it. Why is this so?

2. Name the instrument used to measure atmospheric pressure.

Measuring Pressure
The general term used for an instrument used to measure
pressure is'pressure gaugel A very simple type of pressure
gauge is an open-tube manometer (Figure r 1.5). lt consists
of a tube placed in the form of a 

,U,with 
a liquid in it.

one arm of the tube is open to air and the other arm is
connected to a rubber tube which can be connected to the
point where the pressure is to be measured. For example, it
could be inserted under a liquid surface at a certain depth
.,taking care that the liquid does not flow back into the
tube), or it could be connected to a gas chamber, whose
pressure is to be measured. when there is a difference in
pressure at the ends of the two arms of the U-tube, the liquid levels in the two arms will
ro longer be the same. The liquid in the arm that experiences a higher pressure will be
cushed down, and this pushes up the liquid in the other arm. There is a scale provided, on
,'rhich the pressure (or pressure difference) can be read.

Variation of Liquid pressure With Depth
-ust like we saw in the case of atmospheric pressure, pressure exerted at a point under a
quid is due to the weight of the liquid above it. Therefore, as we go deeper beneath the

;rrface of a liquid pressure increases.

Fig. 11.5 Open-tube manometer

)ra
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Deep under the sea the pressure exerted by water
is much greater than at the sea level. The pressure
experienced by deep-sea divers is so great that they
have to wear specially designed suits to protect
themselves. They use speciar suits cailed diving suits
and buoyancy compensators to combat the weight
of their diving equipment and the water pressure at
great depths. Dams are made stronger and thicker
at the bottom than at the top to withstand the high
pressures at greater depths (Fig. 1 1.7).

Fig. 11.7 Dams ore thicker at the
base than at the top.

Aim: To show that liquids exert pressure in all directions
Materials needed: A 30-cm-long rubber pipe (like the one you use for watering plants; makesure it is smooth on the outside) and a balloon with a mouth that fits i, ,"ry tignily on the rimof the pipe

Method: t t
1. Attach the bailoon (without btowing it) to one \ I

end of the tube. b.€ I2. Fill water through the other end, and see what , #

etc., and see what happens. 
rrsr' 'vr rrvsr' qHer!

observation: You will find that the balloon bulges out with the pressure of the water,regardless of the angle at which you hold it (Fi!s. n anO A;.
conclusion: water (and other riquids) exerts pressure in ail directions.

happens to the balloon. Fig. A --"ro.; : ';'':'' ;

3' Hold the t*^".::]kt the_balloon is at various angles, horizontat, vertical, upside down
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Let's Remember

Fill in the blanks with the correct words.
1. An open-tube manometer has (oneitwo) arms.

2. The pressure at a point just below the water surface is

smaller) than the pressure at a deeper point below the surface.

3. Dams are made with thicker walls at the

higher pressures.

(greater/

(bottom/top) to withstand

4. A liquid exerts pressure in (one/all) direction/s.

APPLICATIONS OF PRESSURE

Examples of applications of pressure are given below. ,

. Skis have a large area to reduce the pressure on the l

snow. This ensures that the skis do not sink into the r

snow too far (Fig. 1 1.8).

. The pressure under the studs on the soles of football
shoes is high enough for them to sink into the ground,
which gives extra grip (Fig. I 1.9).

. The area of the edge of a knife's blade is extremely small
(Fig. 1 1.10a). This creates a pressure high enough for the
blade to cut through a material.

. Syringes are used to take blood for blood tests. The
pressure of the liquid (blood)forces the liquid to move into
the syringe when its plunger is withdrawn (Fig. 1 1.10b).

. When air is sucked out of a drinking straw, the air pressure

inside it decreases and the atmospheric pressure outside
forces the liquid to go inside the straw (Fig. 1 1.10c).

, A vacuum cleaner has a fan inside that creates a low
pressure inside the device. Consequently, air and dirt
particles are sucked into the device (Fig. 1 1.10d).

Fig. LL.8 Skis reduce
pressure on the snow.

Fig. 11.9 Studs on the soles of foo\ball
shoes increase the pressure on the ground.

Pressure
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Heavy bags, such as school bags and laptop bags are given broad straps to increase 
I

the area over which the weight of the bag acts, thereby reducing the pressure on the
person carrying them (Fig. 1 1.10e).
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Fig. 11.10 Applications of pressure
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i Pressure

i Rtmospheric pressurc
lt

Force per unit area is called pressure.
The pressure exerted on an object by the weight of the air above it
is called atmospheric pressure.

B.

Exercises ll. Va

A"

slll
l.
2.

3.,

LET'$ UNDEHSTANA

IkoT,
l. Objective type questions

A. Choose the correct option.

1. The pressure exerted depends on
a. the force and the nature of the surface
b. the force and the area over which it acts
c. only on the area and not the force.
d. only the temperature of the atmosphere

2. Atmospheric pressure acts

&

3.

a. upwards b. downwards c. east to west d. in all directions
Rubber suckers stick to a smooth surface because of
a. the temperature of the smooth surface
b. moisture

c. atmospheric pressure

d. small holes in the rubber sucker that allow air to pass through.
Atmospheric pressure

a. increases with altitude b. decreases with altitude
c. remains the same d. is zero at sea level
Skis have a large area so as to
a. increase the pressure exerted on the snow.
b. decrease the pressure on the snow.
c. cut through the snow by exerting a greater pressure.
d. press the snow so that it melts.

4.

5.

I

4. I

5. I

6. I

Lon

1. I

I

2. I

3. I

lncreasing the area over which a particular force acts decreases the pressure produced.
Decreasing the area over which a particutar force acts increases the pressure produced.
Liquids and gases are together called fluids. Fluids exert pressure on all bodies immersed in
them and on the walls of the containers that hold them.
The weight of the atmosphere presses down on the Earth's surface and creates a pressure on it.
The atmospheric pressure at a place depends on its altitude and decreases as we go up.
ln liquids, pressure increases with depth.
Some very important and useful devices such as syringes and drinking straws work on the
principle of pressure.



7. lf we increase the area over which a force acts, the pressure produced

6. The Sl unit of pressure is

a. meters per second'

c. pascal

a. remains unaffected

c. ihcreases

a. remains unaffected

c. increases

9. Liquids and gases together are called

a. fluids b. solids

b. newton
d. newton per meter

b. decreases

d. changes direction

b. decreases

d. both a and b

c. gases

8. lf we increase the force acting over a certain given area, the pressure produced
i

l-_\
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d. crystals
10. ln order to cut through a material easily. The edge of a knife should have

a. a large area b. a rough surface c. ball bearings d. a very smallarea

B. Match the following.
Column A

1. Wide base

2. U-shaped tube
3. Barometer
4. Force per unit area

a.

b.

c.

d.

Column B

Manometer

Dam

Pressure

Atmospheric pressure

il. Very short answ€r type questions

A. Give reasons for the following.
1. Needles have a sharp point.
2. A balloon bursts when too much air is blown into it.
3. We have to put an effort to push down an open and inverted glass bottle into a

bucket full of water.

4. Atmospheric pressure reduces as we go up in altitude.

B. Give one word for the following.
1. The Sl unit of pressure

2. Pressure exerted by an object by the weight of the air above it
3. Height above sea level

4. General name for an instrument used to measure pressure

$hort an$wsr type guestions
1. What is'pressure'in physics?

2. Do fluids exert pressure? ln what direction?

3. What is the approximate value of atmospheric pressure on the surface of the Earth at sea
level?

4. Name the instrument used to measure atmospheric pressure.

5. How does atmospheric pressure vary with altitude?

6. How does the pressure in a liquid vary with depth?

Long answ$r type qusstlon$
1. Describe an activity to show that the pressure produced increases when the surface area is

decreased, for the same force applied.
2. Briefly outline an activity to demonstrate the presence of atmospheric pressure.

3. Draw a simple diagram and explain the working of an open-tube manorneter.

ilt.
IE
i
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4. Why are dams thicker at the base than at the top?
5. Describe two everyday applications where the area over which a force applied is reduced in

order to increase the pressure produced.

LffiE',S ffiffi#&rL-ffi"

Recall and complete the concept map given below.

Applications Liquid pressure

I
I
I
I

Variation with depth
I
I
I

Precautions:

1.

Measuring instrument

Eih

d#d

Atmospheric pressure :[i:H[:,%1i;
I
I

Atmospheric
pressure

I
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1. Name the phenomenon that is being

demonstrated in this experiment. How is it that
the water in the glass does not spill in Figure C. m

2. Which of the pictures below best captures the amount of atmospheric pressure that we
experience on the surface of the Earth?

o@

3. Which of these containers willexperience
the highest pressure at the bottol
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Pressure cookers are specially designed vessels for cooking under high pressure. Cooking
under high pressure reduces the time required for cooking by a substantial amount andihis
helps in reducing the amount of fuel used. ln a paragraptr"of aUour250 ;;r;r, ;;pi;i; ,h; 

-

advantages of using pressure cookers for cooking. 
- -' ---r
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'1. You are standing in a queue.The person immediately in front of you steps back and

accidentally stomps on youl'foot with the heel of one shoe. Would you be more hurt if this
person were (a) a woman wearing normalflat-soled shoes or (b) a woman wearing high-
heeled shoes? Explain your answer assuming that both woman weigh the same. (Hint: How
does pressure vary with area?) m

2. Would you be able to suck juice with a drinking straw on the moon? Give a reason for your
answer. (Hint: Recall the discussion on applications of pressure.) 

frlt
r-ET'S &ru&LYSffi AI{S EVALUATE
'X. There are many different types of vehicles on the road, from bicycles to huge trucks carrying

heavy loads. lf you look at the tyres of these vehicles, you will find that they come in many
different sizes. Analyse why some vehicles use broad tyres whereas some others use narrow
ones. ls there a connection between the function of a vehicle and the width of its tyres, 

ff1 A force of 50 N acts on an area of 25 cm2.Calculate the pressure produced.

3. You are given a square of side 5 mm, calculate the force which should be applied on this areb
that will produce a pressure of 1000000 pascal. 

W ;
4- Calculate the area over which a force of 500 N should act to produce a pressure of 25 pa

.ET'S *ffiffiETE ff
'i. Make a chart on the applications of pressure. M
I Find out the names of different pressure gauges used to measure liquid pressure,

atmospheric pressure, and blood pressure. Make a chart based on your findings. lnclude
pictures, if possible 

hil
Web Reseorch

. To leqrn more oboul olmospheric pressure, browse through
https://wwwyoutube.com,/wotch?v=xjHJsA7bycc (oclessed ond checked on o/ ag / 2oI gl

' To leqrn more oboul hydroulic press ond how it is used in focbries, browse through
https://www.youtube.com/wotch?vdiiTXogPsik {occessed qnd checked an niAg/ZOtgl

. To leorn more oboul Bloise Poscol, browse through
https:/,/www.youtube.com/wqtch?v=TOZ|E6N|W (occessed ond checked on I 2/ OB / 201 gl
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Sound

When you hear the word'sound,, what comes to
your mind?

A variety of things such as music, the school bell,
traffic noise, your teacher's voice, and so on are
some of the things one commonly thinks of. All
these come under the category of 

,soundl

we hear sounds around us all the time. we use'sound'in many different ways. Lett look at
the pictures below and analyse some of the common ways in which we 

,use,sound. 
Write

down what sound is being used for in each case.

Sound is an integral part of our lives. ln this chapter, we will learn a little bit about how
sound is produced, how it travels and how we can hear it. We will also learn a little about
pleasant and unpleasant sounds.

(1dn alern ol ,ase: slt{r ut) Burq}auros }o paputurar aq 01.l
'uoueul'to;ut pue luatuuleualua JoJ '€ 'uouexeleJ pue luaulAofua.ro1 '7 laqlo q]ea q]!/v\ aleorunuuol or .T :sJa,r\sr^/

You will leorn about
. How sound is produced
I How sound trovels

r Charocteristies of sound
* Types of mund
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HOW SOUND IS PRODUCED

Obiects thot produce sound are called sources of sound.The study of sound; how it is
produced, propagated, and received is of great importance to us. The primary means
by which we communicate with each other is through speaking. This is done through a
combination of sounds. Even when we speak to each other on the phone, or listen to the
radio or television, it is the'sound'someone or something is making that is communicating
to us. Let us find out how we, and other objects produce sound.

Have you ever placed your palm on the speaker of a music system when it was playing
or touched your throat while speaking? What did you feel? you will feel a vibration. A
vibration con be defined as a rapid back and forth movement of a body about o central
position. A sound is produced because of a vibration. Thus, sound is a vibration that is
capable of being heard. The organ in human beings that is involved in the production of
sound is the larynx (commonly called the voice box) (Fig. '12.1).The larynx is located at
the top end of the windpipe. when we want to speak, air rushes out of the lungs, through
the windpipe and to the larynx. At the top of the larynx are two membranes, called ,vocal

folds'(commonly called vocal cords), which begin to vibrate because of the air rushing in
from below. This gives out a basic'sound', tike wind passing through a pipe which has a
membrane with a narrow opening at the other end. There are muscles in the tarynx that
lengthen and shorten the vocal folds and also alter their tension to produce different
pitches. The space between the vocal folds is catled the'glottis'. So, different sounds can be
made by varying the opening and closing of the glottis
and also the vibration of the vocal folds. This is not alt.
After the basic sound comes out of the vocal folds, we
use our mouth, tongue, teeth, lips; and nasal cavity to
articulate'the sound that makes speech.

}lford help

futiculote To pronounce cleorly
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Aim: To demonstrate that sound is produced by vibration
Materials needed: A music player/television

Method:

1' Hold your throat with your fingertips. Now speak or sing for about 5-10 seconds. What
do you feel?

2. Turn on the music player/television. Place your palm on its speaker. What do you feel?
Observation: ln the first case, you will feel the vibrations in your throat. ln the second case,
you will feelthe vibrations in the speaker.
conclusion: This confirms that sound is produced by vibration.

HOW SOUND TRAVETS

4{R
Have you ever thrown pebbles in a pool of water? The

same way. We hear the sound when these waves reach
our ears. To understand how this happens, let us take the 

'.

example of a drum

when a drum is struck, the membrane on the drum moves backwards and forwards, i.e., it
vibratel. This causes the air molecules surrounding the drum to vibrate. lf we imagine the
air molecules to be like small balls, a sound wave travelling through air alternativjy pushes
these balls close together and then puils them away 

sound waves 
. . 

.f-^- ^--L ^at^ --- rrfrom each other. The areas where they lie together "* :i'"':":l 
.:. . 

-'. : 
. .."

are called compressions, and the areas where they
'teach o

lie away from one another are cailed rorefactions. A zfr,Sh.
diagrammatic representation of the propagation of ('.:#:;
sound waves produced when a drummer beats the \"..r,:,'.i.i$*
drum is shown in Figure 12.2. Asthe sound wave *ff
propagates, the molecules themselves do not move co.prLrri.i,

from one point to another, they only vibrate about \

a mean position. lt is the effect that propagates and
reaches our ears.I sqLr r(:r t,,ur edr ). Flg.12.2 propogotion of sound woves

Sound Needs a Medium to Travel
Sound waves require a material such as a solid, liquid, or gas to travel through. They can
travel through vacuum. This is because sound travels by producing a vibration in the
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molecules of the medium surrounding it and there are virtually no molecules in vacuum.
audll



at

N?

ie,

€., it

: the

rushes

to put his ear to the table top.

How Our Ears Catch Sound

we have just learnt how sound vibrations from a source propagate through the air and
reach our ears' Let us now discuss how our ears actually'hear'these sound vibrations. The
ear can be broadly classified into three parts: the outer ear, the middle ear, and the inner eat
outer ear The part of the outer ear that is visible to us is calted pinna. The pinna coltects
sound waves and directs them to the ear tube. At the end of the ear tube is the ear drum
also called tympanum). The ear drum vibrates when sound waves strike it and transmits ,r

the sound to the middte ear.

Middle ear The middle ear is a cavity with three important ear bones. rhese three bones
are placed in such a way that they move when the ear drum vibrates and, therefore,
:ransmit the vibration to the inner ear.

[nner ear The inner ear is connected to the middle ear through a small opening. The inner:ar is filled with a fluid' when this fluid vibrates, it excites tiny hair in the inner ear. These hair:'ansform the vibrations into electrical impulses, which are then transferred to the brain viafie auditory nerve. This is how we,hear,a sound.
::gure 

1 2.3 shows the internar structure of the human ear.
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CHARACTERISTICS OF SOUND

fFF.
We have learnt so far that sound travels in the form of a

wave. We know that all sounds are not the same. Some

sounds are loud, and some are shrill. So, how do the

corresponding waves of different types of sound look?

There are some features (called characteristics) of a wave

that we should first understand so that we can analyse the

sounds that they produce. The main charocteristfcs of a

wave are amplitude, time period and frequency (which is

actually connected to the time period). Fie. 12.4 A simple pendulum

We will use the example of oscillations of a simple pendulum to explain the terms

amplitude, time period, and frequency. Although a simple pendulum does not produce

sound waves that we can hear, this example will help us observe oscillations and

understand the terms involved. A simple pendulum (Fig. 12.4) consists of a small ball

(called the bob) attached to a string, which is fixed at one end.

Amplitude If we pull the bob sideways and leave it, it will oscillate back and forth for

some time and then come to a stop. The position where it comes to a stop is called the

mean position (position A in Fig. 12.4).The moximum displacement of the bob from the

meon position during oscillotion is colled the amplitude of the oscillation. ln Figure 1 2.4, the

maximum displacement occurs when the bob is at positions B and C.
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Time period When the bob moves from one position and comes back to the same
position (moving in the same direction), it is said to complete one oscillation. For example,
in Figure 12.4, if the bob starts from A, goes to C, then to B, and then back to A, we say

one oscillation is complete (look at the arrows in Fig. 12.4).The time token to complete one
oscillation is called the time period of the oscillation lt is measured in seconds.

Frequency The number of oscillations per second is

colled the frequency of oscillation. For example, if the
bob of the pendulum in Figure 1 2.4 moves five times
through point B in a second, its frequency is 5 per

second.The Sl unit of frequency'per second'is called
hertz (Hz) in honour of the German physicist, Heinrich
R. Hertz. When we say that a vibrating body has a time
period t, we mean that it completes one oscillation
in t seconds.Thus, in 1 second it will complete 1/t
oscillations, which is its frequency.

Frequency and pitch Sound waves are produced due
to the to and fro oscillation of particles in a medium. lf
an object oscillates 80 times per second, it is said to have a frequency of 80 Hz. Frequency is

considered an important characteristic of a sound wave because different frequencies sound
different to us. Shrillness is explained using a term called pitch. Higher the frequency of the
vibrating body, the higher will be its pitch. A high-pitched sound appears shrill, and a low-
pitched sound appears deep or gruff to our ears.

You might have noticed the difference between the shrill voice of a child and the deep

voice of a man. The shrillness of the sound produced is determined by the frequency of the
vibrating body (Fig. 12.5).

Original Lower Greater Lower Greater
sound frequency frequency amplitude amplitude

(Lower pitch) (Higher pitch) (Softer) (Louder)

Fig. 12.5 Pictorial representotions of sound woves

Amplitude and loudness The amplitude of the vibrating body producing the sound
determines the loudness of the sound. lf the amplitude is higher, the sound produced is

louder (Fig. t 2.5). The loudness of a sound depends on the square of the amplitude. lf we
double the amplitude of a sound wave, its loudness increases fourfold. The loudness of a
sound is measured in the unit decibel (dB).Table 12.1 shows the approximate'loudness'of
some common sounds in decibel.



Tible I2;1 Typicalvalues of 'loudness'of common sounds in decibel (dB) un

lot

Note: Hearing sounds above 80 dB over a long period of time can damage the ears and a
sudden sound of 120 dB and above can cause an immediate and severe drrug" to the ear
and even result in a partial toss of hearing.

Table 12.2 Speed of sound (approx.)
Speed of Sound in different qrrhsranrac

Sound waves travel at different speeds in
'" different substances. Table 12.2 gives the speed

of sound in various substances. The speed
of sound depends on various factors such as

temperature, nature, and physical state of the
substance, etc. For example, the speed of sound
in air is about 330 m/s at 0.C and 346 m/s at
room temperature. Also, notice from Table 12.2

that sound waves travel fastest in solids and
slowest in gases.
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Sound can be of different types-soft, loud, pleasant, unpleasant, musical, audible (can
be heard), inaudible (cannot be heard), etc. Some sounds may fall into more than one
category. For instance, the sound produced when an aeroplane takes off is both loud and

in different substances

Aluminium

Diamond

WriteT lor theTrue and F for the False statements. Gonect the false statements.
1. Objects that produce sound are called sources of light.
2' Sound can be defined as a rapid back and forth movement of a body about a central

position.

3' The organ in human beings that is involved in the production of sound is the eardrum.
4. vocal folds are thin membranes stretched across the middle ear.
5. Auditory nerves transfer electrical impulses from the ear to the brain.
Answer the lollowing questions orally.
1. Can an oscillating pendulum produce sound waves?
2. ls the speed of sound greater in water or in air?



unpleasant' The sound produced by a marble cutter, on the other hand, may not be asloud, but some peopre mightfind it irritating and unpreasant.

Audible and lnaudible Sounds
Although it is true that all bodies that vibrate in air (or any other medium) producesound waves, we cannot hear all of them. sometimes a group of neighbourhood dogsstart barking on their own, while the residents living in the area are Lft wondering whatprovoked the dogs to bark. one possible reason .o.]rd be that the dogs might haveheard some unfamitiar high-pitched sound, which tl.," lria*at i,ii", hear. our ears aresensitive only to a certain range of frequencies, 20 Hz to 20,000 Hz. We cannot hear soundwaves of frequency below 20 Hzand above 20.000 Hz. Dogs have the ability to hear veryhigh-pitched sounds, which we cannot. sound waves of frequencies betow 20Hzare calledinfrasonic woves, and those of frequencies above 20,000
Hz are called urtrosonic woves. Human beings cannot
hear these sound waves. We also cannot hear sound
waves if they are too feeble.
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MUSICAL INSTRUMENTS 
i

we find certain sounds preasant and associate them .

with music. rn a musicar sound, there are a number of
frequencies present in a definite ratio or reration to each
other. Broadly, musicar instruments are crassified into
the following three categories.

ln stringed instruments such as guitar, sitar,
veena, piano, and violin sound is produced
by a vibratine r,ring irie. 12.6). The # *
shrillness or pitch of the sound is altered by ffi .{n
changing the length of the vibrating portton ffi %
of the string. For example, a sitar plry", _"& *
i,['Ji:ffiil:',]J*'X,",::::i?i:,:iJ:, ffi &,,,,,

#frf:ir-[::, it":!!;=,w ]the loudness of the sound produced. Guitar

Fig. 12.6 Stringed instruments

ln wind instruments such as saxophone,
harmonica, flute, and trumpet, sound
is produced by the vibrating air column
inside the instrument (Fig. 1,2.7). The
pitch of the sound is altered by changing
the length of the vibrating air column.

Piano

Harmonica

Wind instruments



ln percussion instruments such
as tambourine, ghatam, tabla,
drums, and dholak, sound is
produced by a vibrating skin
or membrane (Fig. 12.8). The
pitch of the sound is altered (to
a certain extent) by increasing
or decreasing the tension in the
membrane.

Ghatam

Fig. 12.8 Percussion instruments

Tambourine

I rri:'

-ilt, Aim: To understand the principre of a stringed instrument
* Materials needed: An old soft cover booklwhich you don't mind damaging), ten drawing pins,, five identical (slighfly thick) rubber bands, and a ruler
,;j Method:

:$1'otthesoftbookcover,piercedrawingpinsinpairs.Piercethefirst.,!f pair of drawing pins 4 cm apart, the second pair 6 cm apart, the @-ry 
I:i$ third pair 8 cm apart, and so on. Make five such oairs. ffi:@ 
I, E _ i"," Hq,, e vrrr qpar r, cllu UU UIt. tVIaKe TlVe SUCh palfs. , 

..ry
,,,,,'r.i$ 2. stretch a rubber band from one drawing pin to the other in each pair. , ffi@
1,,1,,,.* _ 3. Pluck the rubber band and hear the souno it makes. :

,'j.$ Observation: You will find that even though we use identical rubber @:: ----:--'--'--&D

1,1. P"L9,., 
the pitch of the sound produced when we pluck each rubber band , qp:-:-.-... -:.::ry

,,'.$ is.different. Depends on the tension of the rubber'band, and its length. i " -

';* when a string is stretched between.two points and plucked, the sound it produces depends
.i$ on many fac.tors like the tension of the string, the distance between the two points, theg material and thickness of the string.

r'.;!;,. conclusion: Many different soundls can be produced with stringsl
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i, Conclusion: Musical instruments called wind instruments are designed, based on this principle.
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a Jattarang,(a musicat instrument)

f il:ffiffit: 
needed: Eight identical bowts or tumbtLrs, two drum sticks or pencirs, and water

,i 1' [t"p allthe bowls in a row. Fill all of them with varying levels of water. ' ..:. 
,a.:{ 2. strike the bowrs one atteitne other with the orum stittJwnat oo v*'nloz rkp* 

.a"

t observation and concrusion, on striking the b;;i; one after the other, you ;.
ilff gi::-lryt of.different pitcnes. ine.pitch i#ign"rt-i'r,1he bowt with the maximum .rE;i<a;

"iffi amount of water, and rowest in the bowr with fi" ari ;rount of water. 
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NOISE

Unpleasant, discomfort-causing sound
from any source is called noise. Sustained
presence of harmful, unwonted, or
annoying noise in the environment is
called noise pollution (Fig. 12.g).
S,ources of noise pollution Any object
that produces a noise is a potential
source of noise pollution. Examples
are automobiles, blaring loudspeakers,
television and radio (when played at
a loud volume), air coolers, anj air
conditioners.

*
n

n
tlormful effects of noise pollution
aollution on people should not be
'roise pollution:

Ftg. IZ.9 Noise pollution

No.ise has a jarring effect on us. The effect of noise
underestimated. Here are some of the harmfut effects of

Fig. 12.9



. irritation and loss of concentration;

. sleep disturbance and stress (which can lead to high blood pressure);

' €EI damage and loss of hearing (which may result from exposure to a sudden loud
noise or from continuous exposure to noise over a period of time).

Measures to reduce noise pollution Minimizing noise pollution 'requires 
a certain degree

of discipline from all of us. Some of the measures one should adopt to keep noise poliution
under control are given below.
. The use of loudspeakers should be avoided.

' People living in flats (and houses close to each other) should not talk too loudly or play
the television/music too loudly so as not to disturb their neighbours.

. While driving, people should avoid playing Ioud music
and using the horn unnecessarily.

. Trees and shrubs, planted along roads and big buildings
can absorb sounds and reduce noise pollution.

. lndustries that use heavy machinery and produce a lot
of noise should be located far from residential areas.

ii,'q,,,t**fu.' tlifi,. +"g;$.:;
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Vibration

Amplitude

Frequency

Noise

Noise pollution

A vibration is a rapid back and forth movement of a body about a
central position.

The maximum displacement from the mean position during an
oscillation is called the amplitude of the oscillation.
The number of oscillations per second is called the frequency of
oscillation.

Unpleasant, discomfort-causing sound from any source is called
noise.

Sustained presence of harmful, unwanted, or annoying noise in the
environment is called noise pollution.

Summory

A sound is produced because of a vibration.
ln human beings, sound is produced by an organ in the neck called the larynx or voice box.
Vibrations from a source of sound propagate through the air and reach our ears.
sound waves need a material like a solid, liquid, or gas to travel through.
The ear can be classified into three parts:the outer ear, the middle ear, and the inner ear.
The higher the frequency of a vibrating body, the higher will be its pitch.
The amplitude of the vibrating body producing the sound determines the loudness of the
sound-the higher the amplitude, the louder is the sound produced.
Sound can be of different types-soft, loud, unpleasant, musical, audible (can be heard),
inaudible (cannot be heard), etc.
Depending on how they produce sound, musical instruments can be divided into three
categories:stringed instruments, wind instruments, and percussion instruments.
Automobiles, blaring loudspeakers, television and radio, and air coolers are examples of
sources of noise pollution.

f. Ver

A.



Noise pollution is undesirable and can cause harmful effects such as irritation, loss ofconcentration, loss of hearing, etc.
Avoiding the use of loudspeakers, not playing music at a loud volume, and avoiding the useof the horn unnecessarily while driving are some of the yays of reducing noise pollution.

Exercises
LHT'S t"ft\l*Hffi$Y&Nm

a. air b. water
5. A sitar is

a. a wind instrument
c. a percussion instrument

6. Which of these is a unit of time period?

Objective type questions

A. Choose the correct option.
1. Sound cannot travel in

a. solids b. liquids c. gases d. vacuum2. ln humans, the vocal folds (vocal cords) ur"-pr.r"nt in the
a. neck b. ear c. mouth d. nose3. which of these can produce a sound that we can hear easiry?
a. A simple pendulum b. Ripples in a pond
c. A drum d. Air4. Sound travels fastest in

c. glass d. diamond

b. a stringed instrument
d. used for producing beats

a. Hertz b. Second c. Newton d. pascal
7. sound of which of these frequencies would be audible for us?

a. 15 Hz b. 2000 Hz c. 50,000 Hz d. 5 Hz8. For the same pitch, a louder sound woutd have a
a. greater amplitude b. greater frequency
c. lower amplitude d. lower frequency9. Which of these is a percussion instrument?
a. Violin b. Tabla c. Veena d. Flute

10. Which of these is a wind instrument?
a. Guitar b. Harmonica c. Dholak d. piano

Fill in the blanks with the correct words.
1. A sound is produced because of (vi brations/molecu les).2. Music/Sound) is our basic means of communication.3. Sound needs a (source/medium) to travel in.4. The unit of frequency is (hertzlseconds).
5. Time period is measured in

Very short answer type questions
A. Write down the basic function of the following.

1. Vocalfolds (commonly called vocal cords)

I.
hertzlseconds).



2. Auditory nerve
3. The string in a stringed instrument
4. Air column in a wind instrument
5. Skin or membrane in a percussion instrument

I I I' short 
;:ffi: lIffi :ffiill?H, nds with ou r voca r rords?

2. Why it is that sound cannot travel in vacuum?

3. What is'amplitude'of a vibration?
4. What is the unit in which time period is measured?
5. Name two wind instruments.

6. What is noise pollution?

IV. Long answer type questions
1. Give a brief description of how a sound wave propagates from the vibrating membrane of a

drum to our ears.

2. Explain briefly how we can'hear'with our ears.

3. What are'loudness'and'pitch'of a sound? What physical characteristics are they related to?
4. What are infrasonic and ultrasonic waves? Give their approximate frequency ranges.
5. What are the common sources of noise pollution? What are their harmful effectsi
6. How can we reduce noise pollution?

LffiY',S ffiffi*&Lt "ffi
Recalland complete-ffi concept map given betow.

:----------- , Et ------i-----

Noise pollution

Prevention

Musical instruments Types ofsound Characteristics

Frequency range
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1. Label the parts of the human ear.

d.

B ofa

d to?

Classify the following musical
instruments in the categories
of 'stringed instru ments,,,wind
instru mentsl a nd'percussion
instrumentsi (Not all the
instruments are mentioned in
the chapter, lou will have to do
some research for some of the
instruments shown here).
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There is diversity in the clothing, food, language, culture, etc., in different parts of the world.
Even music, and art as wellas the instruments people piay aie different in oin"rent parts
of the world. choose any one regionl country of tkre world and identifu a unique musical ;
instrument.used there. Make a recording orine music played with that instrument. Is it a
stringed, wind or percussion instrument?

-EE'$ EPtrLY W
1' Name one factor that would change when sound travels in a solid (such as glass) instead of

air' (Hint: Recall how sound travels; does it differ according to the nature of the substance
through which it travels?) 

6
7' Many musical instruments have an air chamber. why? (Hint:what is the advantage of an air

chamber in musical instruments?) 
ffifi3' Percussion instruments are not abte to produce a wide range of frequencies. Why? (Hint:

Think how sound is produced in such kind of instruments.)
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1 . Maulana says that by increasing the frequency of an oscillation that produces sound, he can make

2 ;;:i;,#-";".::: ffi-.x;' J" :"H"ffi ,,,'
orwhy not? 

W

LETS CREATE s etr @
Make a toy telephone using two small cola cans/ice-cream cups, a long string, and a pair of sharp

scissors. The steps are as follows:

(a) Make a very small hole on the bottom of one can/cup. Pull one end of the string through the

hole and tie a knot so that it does not slip back through the hole.

(b) Repeat step (a) with same string but another can/cup.

(c) Now ask a friend to take one end of the string with the can/cup and you hold the other end.

(d) Move as far from each other as possible so that the string is held tight. Do not let the string

slacken. Hold the can/cup to your ear, and ask your friend to talk very softly into his can. See

if you can hear him.

1. How can we find out if the sound (in this case, what your friend says at one end of the string)

has actually travelled through the string, and not through the air?

2. Why is it important to keep the string stretched?

3. Select a few different types of material and shape of the cup. For example, cut out a tup'from

a plastic water bottle, use a tin-can from a soda can, try plastic, thermocole and cardboard

disposable cups for different materialsi Also try a flat, disposable plates of different materials.

See how these different items affect the performance of your toy phone. Which of these was

the best?

4. How long can you make the string, and still'hear'your friend at the other end?

5. After you have found the correct material and shape for the cups, decorate your'toy phone'

to make it look attractive. lt should look attractive and also perform well.

Wcb *crcorch
. To leorn rnore obout musicol inslrunrents ond tk sounds *rey produce, brorse through
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Work$heet 4

Read the passage and answer the questions that follow.
All vibrations can produce waves. However, our ears are sensitive only to a very small portion of
these vibrations that fall in a certain frequency range called the'audible frequency rangei The
audible frequency range is20Hzto 20,000 Hzfor human beings. Sound waves of frequencies
below 20 Hzare called infrasonic waves and sound waves of frequency above 20,000 Hz are
called ultrasonic waves. We cannot hear the waves produced by an or.lllrting pendulum
because the frequency of waves it produces is well 

'below 
the audible range. Animals like dogs,

cats and rats can hear well into the ultrasonic frequency range. Rats comlirniiui" *irh;.;'
other at very high frequencies so as not to be heard by humans and other predators. However,
cats can hear them very well! Elephants and blue whaies communicate with each other at very
low frequencies in the infrasonic range. Bats use sound waves for'echolocationi That is, they use
sound waves to navigate, avoid obstacles, and also to catch smalt insects.

1. Which of the vibrations above will not produce sounds that we can hear?
a. Thumping on a table b. Aeroplane engines
c. School bell d. Oscillation of a pendulum

2. Which of the animals listed below can hear in the ultrasonic frequency range?a. Rats b. Cats c. Dogs d. Allof these
Elephants and blue whales communicate using infrasonic frequencies, what frequency range
would that be?

a. Below 20,000H2

c. Below 20Hz
b. Above 20Hz

d. Between 20 Hzand 20.000 Hz
4' lf a vibrating object takes one-hundredth of a second to complete one vibration, can it be

heard by a human being?
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&*rc: To make ball bearings in groups of five or six.

&€e**€'im** r*qc,*Ex'*d: One plastic bottle (made of soft plastic that can be cut), of diameter about 7

cm, one plastic bottle cap (about 3 cm diameter), 10-12 glass marbles/hard plastic beads (about

2 cm diameter), adhesive tape (coloured insulation tape), a pencil, a sharp knife, scissors, screw

driver, a hammer or hard object that can be hit on the screwdriver, a pencil, and adult help.
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t " ln your groups, cover the bottom circumference of the plastic bottle
uniformly with the insulation tape, about 2 cm above the base.

H" Use the knife and scissors to cut the plastic bottle along the edge of the
insulation tape that is away from the base. The cut portion now looks like
a cup with an insulation tape at the circumference of the edge.

Use the screwdriver and hammer to make a hole at the centre of the
plastic bottle cap.The hole should be big enough for the pencil to go
through.

Use the insulation tape to stick the pencil firmly in the hole. Make sure
the pencil juts out from the outer portion of the cap and extends only up
to the rim of the cap on the inner side (Fig. a).

Place the cut portion of the plastic bottle (like a cup) on a table and place

the marbles on the inside along the circumference, so that a

round space is left in the middle (Fig. b).

Place the plastic cap-pencil setup in the round hole. You may have to
push gently so that it fits in well (Fig. c).

Turn the outertup'while holding the bottle cap stationary with the
pencil. Make sure that it turns smoothly.

Your ball bearing is ready.

&msw*r th* Sp$$ryury*l*6 q*a*sti*ms bss*d +* tfue *h*are metEv$ty

'E. Make step-by-step drawings of how the ball bearings were made.

R. What is the concept used in the use of ball bearings? Discuss.

3" Would it work equally well if we replaced the marbles with balls made of play dough or
chapatti atta? Discuss.

S" ls there anything we can apply to make the marbles move more smoothly?

S" lf the plastic bottle had a diameter of 9 cm, and the inner plastic bottle cap had a diameter of
5 cm, what diameter of the glass marbles/plastic beads should we use?

*For 
lhe Teocher: Pleose refer to the teocher's monuol for more detoils
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All of us are familiar with electricity. We atso know
that while electricity is very useful, it can also be very
dangerous at times. Look at the pictures below and
answer the questions that follow.

a. Why does the boy in this picture get an
electric shock? What should he do to
avoid getting a shock?

b. ls there any material that you can
identify in the picture that makes him
more liable to getting an electric shock?

You witl leorn sbour /
. Elecfricol conductivity /. Electrolysi, 

/

:$.;i.
Chemical Effects of Current

1. 2.

a. Has the electrician in the picture taken
sufficient precaution to protect himself
from getting an electric shock?

b. What are the items of his attire that are
being used to safeguard himself?

c. What kind of materials are these made of?

we have learnt that some substances, such as metals, allow an electric current to pass
through them easily. such materials are called conductors. However, in the pictures given
above, we see that water makes the boy more susceptible to getting an electric shock.
Does this mean an erectric current can flow through a riquid tike waierl
n this chapter we will learn that some liquids do allow an electric current to flow through

them and we will learn how this happens. we win arso rearn about th";;;;;;';;;;
lhat takes place when an etectric current passes through a liquid, and how this process is
used in many different applications.
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ETECTRICAL CONDUCTIVITY

The measure of the obility of a substanie to allow the flow of electric current is called electrical

conductivity. Substances that are good conductors have high electrical conductivity as

compared to substances that are poor conductors (i.e., insulators). Metals such as copper

and aluminium have high electrical conductivity, while plastic, rubber, and wood will have

low electrical conductivity. Some liquids, but not all, are good conductors. Let us discuss

the electrical conductivity of some common liquids.

Electrical Conductivity of Water
Pure water is a bad conductor of electric current.

Therefore, technically, electric current will not pass

through a sample of completely pure water under

normal circumstances. However, the water that we

get in our homes is not pure and contains impurities

in the form of dissolved salts. Even small amounts

of dissolved salts (and other impurity) present in

water will make it a good conductor of electric

current. This is a very useful and important piece

of information. lt tells us that if we come in contact

with an electrical appliance through impure water,

there is a possibility that an electric current will flow.

So, what do you think will happen if you touch an

electrical appliance with wet hands? You run the risk

of an electric current flowing through you! ln other

words, you run the risk of getting an electric shock.

Even a simple act of operating an electric switch

with wet hands can sometimes result in a severe

electriclhock. We should always make sure that we

dry our hands thoroughly before handling electrical

appliances.

Electrical Conductivity of Other Liquids
Mos.t acids and bases dissolved in water are good

conductors of electricity. When salts such as sodium

chloride (common salt) and potassium iodide are

heated, the molten salts thus obtained are good

conductors. However, most substances that exist as

liquids at room temperature, such as alcohol and oils

are bad conductors.

Chemical Effects of Currcnt
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Aim: To study the electrical conductivity of common liquids
and solutions.

Materlals needed: Lemon juice, vinegar, distilled water (you

will get this in a petrol pump), tap water, table salt dissolved
in water, coconut oil, ghee, milk, two-three small plastic

water bottle caps, insulated copper wire, 9V cell, a light
emitting diode (LED) and adult supervision, While buying the
LED, ask for an LED that will light up with a gV ceil.
Caution: Please do not use inflammable liquids such as

kerosene, petrol, diesel, etc.

Method:

1, Arrange the setup as shown in the figure. While connecting the LED, make sure you
connect the long lead (or the red wire of the LED) to the positive terminal of the battery.

2. Take a small amount of the liquid (one at a time) in a plastic bottle cap, and dip the two
free ends of the copper wire into the liquid as shown in the figure. Take care that the free
ends of the copper wire do not touch each other. see if the LED lights up.

3. Repeat the procedure with different liquids.

4. lf the LED lights up, it means the liquid being tested allows an electric current to pass
through it, which means the liquid is a good conductor of electric current. Make a table
as shown and record your observations.

Observation: You willfind that the LED glows for liquids such as milk, lemon juice, tap water,
salt water, and vinegar. lt does not glow for distilled water, ghee, and coconut oil.
Conclusion: Milk, lemon juice, tap water, salt water, and vinegar are good conductors of
electric current, Distilled water, ghee, and coconut oil are bad conductors of electric current.



I Some fruits and vegetables such as banana and potato
also allow an electric current to pass through them
(Fig. 13.1). Try it out for yourselfl Cdution: please DO

NOT eat the fruit or vegetable after passing an electric

current through them,

When substances such as salts, acids, and bases are

dissolved in water, the resultant solutions are fairly
good conductors. Let us find out why this happens.

Effect of lmpurities on Electrical Conductivity
IkArn

Fig. 13.1 Some fruits ond vegetobles allow
an electric current to poss through them

of Water

When impurities (such as salts) dissolve in water,

they form ions. /ons ore atoms or groups of atoms with
o positive or a negotive chorge.These ions make it
possible for an electric current to pass through the
solution.

Suppose we dissolve a small quantity of common
salt (sodium chloride, NaCl) in pure water. When salt
dissolves in water, it forms ions of sodium and chlorine.

NaCl --> Na* + Cl-

Sodium Sodium Chloride

chloride ion ion

lf we take this salt solution in a beaker and set it up as shown in Figure 13.2, an electric
current will flow in the circuit. Such an arrangement is calted an electrolytic cell.Pure
water does not form enough ions to conduct electricity. That is why pure water is a poor
conductor of electricity.

The light-emitting diode

* (LED) glows when a current
is established in the circuit.

Electrodes: Cathode and

Anode

The rods are made of
conducting material and

are called electrodes. The

electrode connected to
the negative terminal of
the battery is called the
'cathode'and the one

connected to the positive
Glass beaker terminal of the battery is

called the 'anode'.
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Electrolyte

A liquid that conducts

electricity because of the
presence of ions is called

an electrolyte, Examples of
electrolytes are salt solutions
and dilute solutions of acids,

Hrt

NaOH is

formed

Fig. L3t

Chemical Effects of Current

tlg. t3.2 An electrolytic cell
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A process called electrolysis occurs in an electrolytic cell when an electric current is passedthrough the electroryte. Let us t6arn more about etectrorysis.

ELECTROLyStS

The production of a chemicol reoction by possing cathode 
Batterv

an erectric current through an erectrotyte is cailed [-t 
]'i'lt-l o'

electrolysis.
l,

We know that an electrolyte contains ions, which ,,,,,., ll
..,:r..r , t.- .

are charged. The positivery charged ions are cailed ; tr I 
*

cotions, because they are attracted to the cathode, sili j

and the negatively charged ones are calted onions, ffi".ffit _ :T ffi .

because they are attracted to the anode. We know 
!1"_.^1,.:,y* $r,.% :=1 ffi ,

that untike charges attract each other and rike ;::f;:::, 
--p* 

i.,

charges repel each other. Cations, being positively negative ions

charged, get attracted to the negativety charged Fig. 13.3 Movement of ions
cathode and move towards it. Anions, being in on erectrorytic cel
negatively charged, get attracted to the positively charged anode and move towards it.This explains how ions move in an electrolytic cell, and thus tonduct,an electric current(Fig. 13.3).

E

A chemical reaction takes place at the anode and the cathode. This can be observed asthe formation of bubbles (due to production of gases), or deposition of metal on theelectrodes, or as a change in the colour of the ellctrolyte (Fig. 13.4).The reaction variesdepending on the metals used for the electrodes and the electrolyte chosen. Electrolysis
of a solution of sodium chloride (Nacl) produces hydrogen gas (Hr), chlorine gas (clr), andsodium hydroxide (NaOH).
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Fig,l3.4 Electrolysis of sodium chloride
(NaCl)solution
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Aim: To show that gases are produced when
common salt

electric current is passed through a solution of :

.El
d

Materials needed: A g-volt cell, two electricalwires (about 10 cm'each), a beaker/glasstumbler (if a glass tumbler is used, it should be discaided after tne expeiimentj, insutationtape, a blade, tap water, and table salt
Caution: Please do not use inflammable liquids such as kerosene, petrol, diesel, etc.Method:

1. llake the two wires and remove the jacket from each end using a blade.2' Connect one end of each of the two wires to the positive and negative terminals ofthe cell.

3. Fill the tumbrer with tap water and dissorve common sart in it.
4' Dip the two free ends of the wires into the water, making sure that they do not touch

each other
observation: You willobserve tiny bubbles at the wire connected to the negative terminat(cathode) of the cell. These bubbles are formed due to the formation or nvJiogen gas.chlorine gas is produced at the wire connected to the positive terminal (anode), but thereaction is much slower and cannot be observed easily. ioi"rt that the bubbles are indeedfor.19d on- passing electric current through the solution, ,.*or" the anode wire from the saltsolution'You will observe that no bubbles are now formed at the cathode. Dip the wire backinto the solution, and the bubbling will start again.
Conclusion: Gases are produced when eleclric current is passed through a solution ofcommon salt.
Note: Adult supervision required.
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The process of electrolysis has many important industrial applications. some of them are
follows. fi
Uses of Electrolysis

writeT for theTrue and F for the False statements. Correct the false statements.
1. Wood is a good conductor of electricity.
2' The electrode connected to the negative terminal of the battery is called the anode.
I Oils generally conduct electricity very well.
Answer the following questions orally.

State one difference between ions and atoms.
Name two ions formed in sodium chloride solution.
which of the ions in sodium chloride solution goes towards the anode and which goes
towards the cathode?
Name two liquids that are bad conductors of electricity.

' Electrolysis is used in industry for the production of many metals and non-metals (e.g.,
alu miniu m, magnesium, chlorine, a nd fl uorine).
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' Electrolysis is commonly employed for coating one metal with another. The method
of coating one metal with ariother using an eleitric current is colled electroploting.The
general set-up used for electroplating an object is shown in Figure 

,13.5. 
The method

involved in electroplating is as follows.
. The object to be coated is made the cathode.

' The metal to be deposited on the object is taken in the form of an electrode and
made the anode.

' The electrolyte contains dissotved salts of the metal to be coated.. lons of the metal (which are positively charged) are attracted by the cathode and
therefore move towards the object and get deposited on it.

Cathode: The object to be

electroplated Anode: Metalto be used
for coating

Electrolyte: Solution of a

soluble salt of the metal to
be deposited

Fig, t3.S Generol set-up used for electroploting

Electroplating is done for many purposes (Fig. t 3.6). Here are a few exampres.

' Metals that corrode easily are protected by coating them with a metal that does not
corrode easily. Nickel and chromium are widely used in the automobile industry for
coating (Fig. 13.6a).

' Electroplating is used for decoration. For example, cutlery, statues, and jewellery made
of cheaper metats are coated with expensive metals such as gold and silver to enhance
their look (Fig. 13.6b). 

J-'-'-' !r tv s'r,s'] 
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' Electroplating is used in the manufacture of printed circuit boards (small circuits
with components generally printed on a plastic board), which are used in televisions,
computers, and other appliances (Fig. 13.6c). ATM cards and SIM cards have a thip,(which you will see as a small golden or metallic rectangle on the card). The thip,is .\
made by electroplating a small portion of the card with a metal like gold and silver.

(b)Cutlery

Fig,, t3,5 Uses of electroploting

(a)Automobiles
(c) Printed circuit boards



Aim: Tio observe the erectroprating of copper on stainress steer
Materials needed: 20 g copper sulphate dissolved in 100 ml of water, copper strip or copperrod' two wires, battery (3-5 volt), beaker, and an object to be electroplated (stainless steelspoon or a coin)

Method:

1. Take copper sulphate solution in a beaker (Fig. A).
2' Connect a copper strip (acts as the anode) to the positive

terminal of the battery using a connecting wire.
3' Similarry, connect the object to be erectroltateo (acts as

the cathode) to the negative terminar of the battery using a
connecting wire.

4. Dip the copper strip and the object to be electroplated in the
copper sulphate solution.

5. Electroprate for zo-zs minutes or tiil a uniform brown coating of
copper metal is formed on the object.
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Fig. A

Electrolysis is used in the refining of impure metals. This method, called electrorefining,
can be used to purify metals such as copper, gold, and silver. A simplified explanation ofhow purification of copper is carried out is shown below in Figure 1 3.7.

Battery

lons

Elect

Catlx

Anod
Elect

An impure copper rod is taken as
the anode and a very thin wire
or strip of pure copper is taken
as the cathode. The electrolyte is
copper sulphate solution.

$

j
h.dre

On passing an electric current, the impure
copper dissolves into the solution, and pure
copper metal gets deposited at the cathode.
The impurities that collect below the anode
are collectively called anode mud.

Fig.13.7 purificotion of copper by electrolysis

Chemical Effects of Current
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Aim: To observe the deposition of copper using
copper electrodes and copper sulphate solution
Materials needed: A battery, electricalwires, a
thick copper strip, a thin copper wire (with jacket

removed), copper sulphate solution, and a glass

tumbler. The glass tumbler should be discarded
after the experiment.
Method:
Set up the experiment as shown in Figure A. Wait for
some time and see what happens to the cathode,
Observation: You will observe that the pure copper
cathode gets a coating of copper.
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Copper

cathode

(thin strip of
wire)

i
i
f

!
I

9,

of

I
I

i

bfinin
I

ption
t

r
i

l

I
i

t

l*
I

t

Electrical conductivity

lons

Electrolyte

Cathode

Anode
Electrolysis

Electroplating

A measure of the ability of a substance to allow the flow of electric
current is called electrical conductivity.
Atoms or groups of atoms with a positive or a negative charge are
called ions.

A liquid that conducts electricity due to the presence of ions is
called an electrolyte.
The electrode connected to the negative terminal of the battery is

called cathode.
The electrode connected to the positive terminal is called anode.
The production of a chemical reaction by passing an electric current
through an electrolyte is called electrolysis.
The method of coating one metal with another using an electric
current is called electroplating.

Pure water is a poor conductor of electricity, but most acids and bases dissolved in water
are good conductors.
When impurities such as salts dissolve in water, they form ions, which make it possible for
an electric current to pass through the solution.
An electrolytic cell uses electric current to produce a chemical reaction.
Passing an electric current through an electrolyte causes a chemical reaction, which can
be observed as the formation of bubbles (due to the production of gases) or deposition of
metal on the electrodes or as a change in the colour of the electrolyte.
Electrolysis is commonly employed for coating one metal with another. This process is
called electroplating.
Electrolysis is used in the refining of impure metals. This process is called electrorefining.
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Exercises
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Ihdn
l. Objective type questions

A. Choose the correct option.

l. An electric current can flow through
a. a good insulator b. any liquid c. any solid d. a good conductor2. which of these liquids is a bad conductor of electric current?

[. I
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ilt. s
l.

Z

3.

+
5.

lV. Lt

l.

L

3.

4.
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b. cations c. neutralatoms d. water molecules4. ln an electrolytic ceil, the cathode is connected to the

a. Molten sodium chloride

c. Sodium chloride solution

3. An anode in an electrotytic cellwillattract
a. anions

a. positive terminal of the cell

c. earth wire

a. sodium and copper ions

c. sodium and water ions

ln an electrolytic cell, the anode is the
a. positive ion

c. negative ion

An electrolyte is a/an

a. electrode

c. cellthat produces electricity

b. Pure water

d. An acid dissolved in water

b. anode

d. negative terminat of the cell

b. negatively charged ions

d. neutralatoms

b. sodium and chloride ions

d. chloride and water ions

b. positive electrode

d. negative electrode

b. liquid that conducts electricity

d. positively charged ion

5. Duringelectrolysis,

a. a chemical reaction take place at the anode and the cathode.
b' anions and cations move towards the anode and cathode, respectively.
c. an electric current passes through the erectroryte.
d. allof the above

6. ln an electrolyte, cations are

a. electrodes

c. positively charged ions

7. lons can have

a. only positive electric charges b. onty negative electric charges
c' no electric charges d. either positive or negative electric charges
A solution of common sart (sodium chroride) dissorved in water wiil have

8.

9.

1.h
2. Ta

3. Se

GO

10.



Fill in the blanks with the correct words.

2.

3.

4.

5.

lmpure water containing dissolved salts is a -.-- (good/bad) conductor of
electric current.

When common salt (sodium chloride) is dissolved in water; sodium and chloride
(molecu les/ions) a re formed.

(electric current/chemical reaction) is produced in an electrolytic cell.

luctor

ules

A/An

Anions have (positive/negative) cha rge.

Anode mud is produced during (a ny electrolysis/el ectrorefi n i n g).

Il. Very short answer type questions

A. Define the following.
1. lons 2. Anode 3. Cathode 4. Electrolyte 5. Electrolysis

lll. $hort answer type questions

1. What charged particles make it possible for an electric current to flow through a solution
of a salt in water?

2. Name one physical observation by which we can conclude that a chemical reaction takes
place during electrorefi ning.

3. Does the presence of salt in water increase or decrease its conductivity?
4. List two applications of electroplating.

5. What is electrorefining?

lV. Long answer type questions

1. Explain why we are more likely to get an electric shock if we operate an electrical
appliance with wet hands than with dry hands.

2, With the help of a neat and labelled diagram explain in simple terms how electrolysis
takes place. Take the example of sodium chloride solution.

3. What is electroplating? How is it done? What is the purpose of electroplating? Draw a ..

simple labelled diagram to show the electroplating of a stainless-steel spoon with copper.

4. with the help of a diagram, explain the process of etectrorefining.

LET'S HECALL "ffi,
Recall and complete the concept map given below.

1.

2.

3.

Water
Pure water is a 

- 

conductor.
Tap water and pond water are

conductors.
Salts dissolved in water are
conductors.

Acids, bases, alcohol, and oils

2.

1. Acids and bases are
conductors.

and
Alcoholand oilare
conductors.

For example,
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Electroplating
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Mary has drawn a diagram to illustrate a certain process that uses the principle of electrolysis.
Her drawing is shown below. ldentify and write the name of the process she is trying to ilustrate.

This pictu re represents:
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1. Carbon electrodes are commonly used in electrolytic cells. Can you explain why?

(Hint: Can you name a non-metal that is a good conductor of electricity?)

2, Electroplating is hazardous to the environment. Give reasons. fu!(Hint: what happens to the used erectrolyte after electroplatinff

tffiY'S EruELY$ffi &FBffi ffiVELqJ&Tffi

1. Electrolysis is a very useful process. However, the by-products of the process can have a
negative impact. Analyse *hy,I is important to discard the contents and container used for
experiments in electrolysisl 

W
2' Karan has thrown his computer chip and old SIM card in the kitchen dustbin. Do you think

this was a wise thing to do? Evaluate the various ways in which these products can be
disposed off safety. 

W W
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sodium, potassium, calcium, chloride, and magnesium are some ions present as
electrolytes in our body. we get electrolytes thiough the food we eat. ior. orirre functions
of electrolytes are muscle contraction, nerve signaling, digestion, unj ,;i;i;il;;;;;
pressure. lt is crucial to maintain a balance of electrotytesin'our body at all times. nofranls 

-
sick, and has symptoms of diarrhoea or vomiting. wriie a brief acctuni; il;;;ffi;;;;
on the severe irealth issues the erectroryte imbaiar.;;;; L;;;. 
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Make a lemon battery. For this, you will need four lemons, two alligator clips, ten zinc strips, ten
copper strips, a LED (2 mA and 2.3 volt), measuring tape, and varying lengths of copper wire.

Method:

(a) Take one lemon and make two parallel stits,2 cm apart, in it.

(b) lnsert a copper strip in one slit and a zinc strip in the other. Ensure that the metals do not
touch each other.

(c) Makeasmall nailholeineachofthemetalstrips.Now,taketwopiecesofcopperwireand

connect one each to the copper and zinc strips (by looping the wires through the holes).

(d) Repeat the procedure with the other lemons and join the pieces as shown in the following
picture. Connect the free ends of the wires on either ends of the arrangement to an LED as
shown in the picture.The current generated by your lemon battery will make the LED glow.
Draw a labelled diagram to show the circuit

Note: Adult supervision required.

Web Reseqrch
. Io leorn. how trc perbrm electroploting of Copper, browse through

- lf:://r**.yourube.com/worch?v=FnJOyTBTnKo 
(occessed o=nd checked on 12/og/2ol9lo To leorn more obout Sir Humphry Dour, browse throuoh

https://www.fomousscienristl 
"r!s/;:;;;:r;--i;;l-il..**a ond checked on t2/08/20191
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Some Natural Phenomena

Whether we are aware of it or not, we live in close

harmony with nature. We experience natural

phenomena all the time. Wind, breeze, rain, sunrise,

sunset, waves, and tides are all natural phenomena.

These phenomena are relatively mild to us,

although they are very crucial to our existence.

We hardly notice them as we go about our daily chores as they are common occurrences.

There are some other very striking and dramatic natural phenomena that do make us pause

and notice them. Here are a few pictures, can you identify the phenomenon depicted?

ln this chapter we will learn, about two natural phenomena in a littte bit of detail -
lightning and earthquake. Both lightning and earthquakes can cause tremendous damage
to life and property and so, in this chapter, we will also learn about what precautions we
can take to try to protect ourselves from them.
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TIGHTNING

Lightning is caused by electric charge. Therefore, to learn about lightning, we have to first
learn a few basics about electric charge and how they behave.

ETECTRIC CHARGES

AII matter is made up of atoms. Every atom is made up of positively charged particles,
negatively charged particles, and neutral particles.The positively charged porticles in on
atom ore called protons.The negatively chorged porticles ore colled electrons. Usually, the
atom as a whole consists of an equal number of positive and negative charges, and the
atom is electrically neutral. lf, however, the
charges are not balanced, the atom will have an

electric charge (positive charge if protons are

more in number than electrons, and negative
charge if electrons are more in number than
protons).

lf two objects having the same type of charge
(i.e., positive-positive or negative-negative) are

brought close together, they repel each other
(i.e., push each other away) [Figs. t 4.t (a) and
(b)1. lf, however, the two objects are oppositely
charged (positive-negative or negative-
positive), they attract each other (i.e., pull

towards each other) tfig. 14.1 (c)1. Therefore, we

can say like charges repel each other and unlike
charges attract each other.

Charging an Object
Most objects around us are electrically neutraI because they have equat number of
and negative charges. An electrically neutral object can be charged (i.e., given an electric
charge) by using any of the following methods.

Chorging by friction This kind of charging is

done by rubbing one material with another.

The most common examples are rubbing glass

with silk, and ebonite (a kind of hard rubber)
with wool. When a glass rod is rubbed with a

piece of silk, negative charges are transferred
from glass to silk. The glass rod is, therefore,
left with a positive charge and the piece of silk

acquires a negative charge (Fig. 1a.2).

@*--*ff
(b) Like charges repel each other

@ )-ff
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Sim\h

*oo\
the pi

eboni

and d
charg

€w{- *@ffi
(a) Like charges repel each other

(c) Unlike charges attract each other

Fig. 14.1 Electric chorges

Piece of silk

Fig.14.2 When a gloss rod is rubbed with s
piece of silk, both objects get chorged.

Some Natural Phenomena
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Similarly, if an ebonite rod is rubbed with

wool, negative charges are transferred from

the piece of wool to the ebonite rod. The

ebonite rod becomes negatively charged

and the piece of wool becomes positively

charged (Fig. 14.3).

&meEwEry

Fig. 14.3 When an ebonite rod is rubbed with a
piece of wool, both objects get chorged.

Aim: To use the 'method dt cnarging by friction'to charge some objects. To also find out which

objects can be charged by this method and which cannot

Materials needed: A non-dust eraser, plastic pencil sharpener, plastic pen cap, plastic comb,

small bits of paper, a metal clip, a small hand towel or napkin, and tabletop

Method:

1. Cut out the bits of paper into smallsquares having 2-4 millimetre sides.

2. Take the eraser, plastic sharpener, plastic comb, and plastic pen cap one by one, and

hold each of them, close to the bits of paper and see what happens.

3. Next, spread out the hand towel or napkin on the tabletop and rub the eraser on it

vigorously.

4. Thereafter, bring the eraser close to the bits of paper. See what happens now.

Repeat this process with the plastic pencil sharpener, plastic pen cap, plastic comb, and metal

clip. What do you observe?

Note: The composition of the materials (hand-towel or napkin) is not standard and may vary

from place to place. So please try a few materials till you can charge these objects (plastic .,

sharpener, plastic comb, plastic pen-cap, etc.).

Observatlon: You will observe that before rubbing, the eraser, sharpener, comb, pen cap, an{
metal clip had no effect on the bits of paper. However, after rubbing, the plastic eraser, plastic

sharpener, plastic comb, and pen-cap attract the bits of paper. However, the metal clip does

not attract the pieces of paper even after rubbing.

Concluslon: Some objects (made of rubber and plastic) can be charged by the method of

friction, but some (made of metal) cannot be charged by this method.



Chorging by conduction An object can also be charged by making it touch a charged body.
For example, if we take a charged glass rod and touch a metal object with it, the metal
object will also become charged. This is called charging by conduction. The nature of
the charge acquired will be the same as that of the charging body. ln this case, the metal
object will also get the same nature of charge (positive) as the glass rod (Fig. 14.4).

Glass rod (positive)

Glass rod (positive)

Metal

object (neutral)

Fig. 14.4 Charging a metalobject by conduction

ffi^itkm:wfi#ry

Aim: To observe how charges behave when they are brought close to each other
Materials needed: Two plastic straws, eraser, plastic sharpener, glass botfle/tumbler, piece of
silk, wool

Method: Charge one plastic straw and keep it in the glass bottle/tumbler. Charge the second
plastic straw, eraser, and plastic sharpener, one after the other, and bring them close to the
plastic straw in the glass bottle. What do you observe?

Observation: You will see that when we bring charged objects close to one another, they are
either attracted towards each other or are repelled from each other.
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Chorging by induction ln charging by induction,
charging is done without the charged body touching
the object that has to be charged. For example, a

charged glass rod is brought close to a metal object, but
does not touch it (Fig. 14.5).
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Fi9.14.5 Charging o metol object by induction
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Transfer of Charge

Electric charge can be transferred from a charged
object to another through a metal conductor. A
device that works on this principle is the electroscope,
which is used to detect and measure electric charge.
It consists of two very thin metal strips (called leaves,
because they are very thin) connected to a metal
knob by a metal rod (Fig. 14.6).

Here is how it works.
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1 . A charged object is made to touch the knob of the electroscope.

2. The charge is transferred to the thin metal strips through the metal rod.
3' The metal strips repel each other (because they have similar charges) and separate from

each other. The electroscope can, therefore, be used to check if a body carries a charge.
When a charged object comes in contact with a body
which is not charged, electric charges jump from
the charged body to the uncharged body till the
charges on the two bodies are equalized. This process
is referred to as disch orging.When a body comes in
contact with the Earth, either directty or indirectly,
then the charges are discharged to the Earth. This is
called earthing. Earthing is both important and useful
to us. You would have heard the word,earthing,being
used many times in your house. This is because most
electrical appliances and the mains of the house are
'earthed'(i.e., connected to the Earth) for our safety,
so that we do not get an electric shock. Ftg. t4.7

MECHANISM OF LIGHTNING

Lightning occurs because of a massive electric charge flowing from cloud to cloud, from
one part of the cloud to another, or from a cloud to the grornd. Scientists are not very sure
exactly how this happens, but thunderclouds carry electric charges, and these charges
separate within the cloud. The lower portion of a cloud generally carries negative charges
and the upper portions carry positive charges. These charges keep building up. Normally,
charges do not flow easily through air. Air is an insulator, but when a huge amount of
charge builds up, the insulating property of air breaks down. Nearby air molecules are

'..t .,

Fig.14.5 An electroscope

Negatively

charged

rod

Electrons flow

downwards

Detection of electric chorge



ripped apart. These torn molecules carry a charge and this air containing charged particles
becomes a conductor of electric current. This process (of ripping apart the air molecules)
happens in steps. Successive layers of air are made conductive in a zigzagor step-like path.
The path of conductive air (due to charged particles) which extends from the thundercloud
is made by what is called a step leader.The step leader forms the tonductive path,in the air,
from the cloud to the ground, or to a neighbouring cloud. The step leader is not as bright
as the flash of lightning. Figure 14.8 shows how accumulation of charges leads to lightning.
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A very large amount of electric current is generated
during a lightning strike. The air in the path of lightning
heats up enormously. lts temperature reaches about
30,000 "C for a moment, even hotter than the surface
of the sun! This causes the flash of lightning that we
see. The enormous amount of heat produced makes
the air expand very suddenly. This causes a wave of
vibrations (called a shock wave), which is the cause of
the thunder that we hear. Thus, we see that lightning

During o thunderstorm, lightning

ond thunder occur together.

However, we see o fosh of
lightning ftrst ond heor *re sound

of thunder ofterwords. This is

becouse lighilrovels foster thon

Fig. 14.8 How lightning occurs
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is accompanied by large amounts of electric current and very high temperatures, bothof which are very dangerous. we must, therefore, learn to protect ourselves during athunderstorm.

Lightning Conductors
Lightning conductors are used to
protect buildings from the damaging
effects of lightning. Lightning strikes
buildings or other objects because the
materials in them provide an easier
path to the ground than air. 

-Lightning 
is

more likely to strike projecting objects
such as trees, poles, wires, or buildings
than larger, flatter surfaces projecting
to the same height or lower. Lone
buildings are also primary targets. The
basic idea behind lightning protection
is to provide a direct, easy path for
the lightning bolt to enter the ground
without passing through a building or
any other object. A lightning conductor
(Fig. 14.9) runs from the top to the
bottom, along the outer wall of the
structure (building, etc.) to be protected.
The lower end of the lightning
conductor is connected to a metal plate,
which is buried deep under the ground. lf lightning
strikes, the lightning conductor provides an easy path
for the charge to pass through to the ground, thus
protecting the building.

Safety Measures Against Lightning Strikes
Lightning usually strikes talt buildings and trees. Here
are some safety measures you can take if you are
caught in a thunderstorm.

. Do not take shelter under a tree. Not only are you in
danger of being struck by lightning, but if the tree
gets struck by lightning, it could catch fire and cause
great harm to you.

Fig.1,.4.9 A lightning conductor

Some Natural phenomena
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. Try to take shelter indoors.

' You can even take shelter inside a car or a bigger vehicle such as a truck.

. Do not run across a large open field or high ground.

. lf you cannot find a safe place, squat down in a low-lying place.

' Do not touch electrical appliances and metal plumbing lines, taps, etc. during a

thunderstorm. Such contact could create an easy path for a lightning strike through you
because these objects are good conductors of electricity.

' Do not hold up an umbrella during a thunderstorm.The metal pointed end of the
umbrella could attract a lightning strike, especially if it is at a higher level compared to
other objects in your immediate surroundings.
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hIHAT IS AN ELECTRIC SPARK?

: An electric spark is an electric discharge (i.e., flow of electric charges) through
I ' 

any other gas. You would have seen these sparks at electric switches.: vacuum, alr, or

i Switcn off all the lights at night and then observe the switch closely when you switch

: off the fan. You will most likely see a small flash of light. This is an electric spark. This
I is due to the charges jumping across the small gap formed when the switch is being
I turned off. Lightning is one example of a huge electric spark in the atmosphere. The

3 Rasfr of light that we see is due to the air molecules being heated up to very high
, temperatures.
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Lef's Rememher tr"'W
l. WrlteT Sor theTrue and F for the False statements. Correct the false statements.

1. A glass rod can be charged by rubbing it with a piece of silk.

2. A positively charged object is attracted to other positively charged objects.

3. An ebonite rod gets a positive charge when rubbed with a piece of wool.

4. An object can be charged by touching it with a charged object.

5. During a lightning strike, the air in the path of the lightning freezes.

ll. Ansvucr the follewlng quesflons orally
1. What is an electroscope?

2. Why do we see a streak of light in a lightning?

3. What causes thunder?

EARTHQUAKES

#If,er,
An earthquake is a destructive natural phenomenon. To understand

we need to understand the internal structure of the Earth. The Earth

what an earthquake it
is not a uniform solid
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sphere. lt is made of distinct regions. A

shown in Fig. 14.10.

The crust is the thin outer
covering of the Earth. The crust

is thinner at the ocean floor
(about 6-L1 km) than under the
continents (about 30-70 km).

The mantle is the layer

immediately beneath the crust.

It is about 2900 km thick and

consists of semisolid rock, iron,

magnesium, and calcium.

simplified version of the structure of the Earth is

The outer core is about 2300 km

thick. lt is believed to contain

iron and nickel in a molten state.

There is also some sulphur

present here.

The inner core is about 1-200

km thick. lt is believed to be

composed almost entirely of
solid iron.

is broken into many pieces called 
r

L

ch

s

I
e

Fig. 14.10 Diagrommotic representation of the internol structure of the Earth

The Earth's crust ond upper layer of the montle ore together colled the lithosphere. An

earthquake is a sudden violent shaking or movement of the ground caused by a

disturbance or a fracture in the lithosphere. Earthquakes may range from mild tremors

that can barely be felt to massive ones resulting in widespread destruction. The bronch of'

science concerned with eorthquokes ond related phenomeno is colled seismology. Let us now

discuss how the structure of the lithosphere is responsible for earthquakes.

PIate Tectonics
The Eartht lithosphere is not one continuous piece, but
plotes.The Earth is divided into seven large plates and

several smaller plates. Due to the slow movements inside

the Earth (called convection currents),these plates move

with respect to one another by about a few inches every
year. This movement of plates results in earthquakes,

uolcanic eruptions, and mountain formation.

The theory thot the surface of the Earth is made of plotes

ihat move with respect to one onother is called plate

SomerNatutalFhensmenal



tectonics.

Figure 14.'l1shows the seven large plates that cover much of the Earth's surface.

How an Earthquake Occurs

Ih-AN\
Earthquakes generally occur at plate boundaries (also

called seismic zones or fault zones). Figure 14.12 shows a

simplified description of how an earthquake happens.

1. The plates rub against

each other as they move.

Sometimes, the jagged edges

of two plates get locked into
each other and prevent them
from moving. As a result,
pressure builds up against

these rough edges.
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to th€2. Vibrations caused

by an earthquake

travel in the form
of waves within
the Earth or along

the surface of
the Earth. These

waves are called

seismic waves.

Fig. 14.12 Diogrommatic representotion of
how an earthquake occurs

3. As the pressure build-up

continues, the edges give

way. The resulting sudden

movement of the plates

causes an earthquake. The

point where the edges

give way is called the
focus. The point verticolly

obove the locus on the

surface of the Earth is

called the epicentre.
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Fig. !4.11 The Eorth can be divided into seven major plotes.
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Aim:'lb get an idea of how an earthquake happens \
il:fi::: 

needed: A sheet of thermocore, toy buirdings, ca.rdboard, toy cars, and a tabre 
i

1' Break the sheet of thermocole into several big pieces, and put them together on a large j
table like a jigsaw puzzle, to make it look like one piece. i

tabre rike a jigsaw puzzre, to make it rook rike one piece. 
.'. --r-" s '|q'vs 

i2' Use the cardboard to make small bridges, houses, etc. place these objects on the tnermocote. i. 
::j,:::i:0.:1,::::,.:. T"ny 

of the broken pieces. Get two or three friends to s"in",--"'=' iaround the table with you. 
rrrv've 

'Iv vqrrrsr

4' Each of you should then push or pull the thermocole very genily and continuously, whileslowly increasing the:force with which you push/puil. what do you observe?observation: You will seethat as you keep applying a force, the thermocole gives way at apoint and the bridges, cars, buildings, etc., fall.
conclusion: This shourd give you an ioea of how an earthquake happens.

Measurement of Seismic Waves
The instrument used to measure seismic waves is cailed a
seismograph. A typical seismological output, called a
seismogram, looks rike a series of waves as shown in Figure
14.13. scientists who study the behaviour of earthquakes are
called seismologists.

Fig,. 14.13 A seismogrom
at*tatriattia*rasatG*a*r*tt**t$ar*tot**tatlttata+?aso*aat9a***ats*rtatrg*t+ataaaaaa3.

:

HOhI DOES A SEISMOGRAPH hIORK?
A seismograph basically consists of a mass (such as a
heavy ball/disc) suspended with a string. This ball/disc

I
a

'rt
t

{..
rt

a
f

frame :
+

'weight :
I rotating fi

drum .

t
a
a

has a little pen attached to it, and the ti[ of the pen
touches a sheet of paper (such as a graph sheetj placed wire
on a fixed base. When the Earth strales, the fixed'base
also shakes (since it is fixed to the ground), and the vibrationssuspended ball/disc moves with reipect to the fixed
base. The pen tip records this movement on the sheet
of paper. The output of the seismograph looks similar
to the one shown in the rigri. i+.ii. '" base

tt'oll*3'lttt'ttlt+lttt"lt'iralaaaaair*$ra3?a?tG***a{ga{*a*iEt$&t*€*errgsrsQaiaaaaai

Magnitude of an Earthquake
The magnitude of an earthquake can be determined from data recorded by a seismograph.The most common scale used to measure the magnitude of an earthquake is the Richter*ale' An earthquake of magnitude 2.0-4.0 on the Richter scale is not too damaging.one of magnitude 4-8 is considered a moderate to severe earthquake. An earthguake of



Earthquake Hazards
ln many instances, earthquakes of high magnitude

result in widespread damage to human life and

property due to various agents of destruction. These

agents of destruction are called earthquake hazards.

An earthquake hazard moy be defined os ony event or

process associated with an eorthquoke thot may odversely

offect people or property.Earthquake hazards include

the following.

magnitude greater than 8-9 would be very severe. The location of the earthquake (i.e., if it

is in a highly populated area or in a remote area) also determines the amount of damage

it can cause to human beings and property. Earthquakes are generally followed by low-

intensity quakes called oftershocks.

On 26 January 2001, there was a major earthquake of

magnitude 7.6-8.1 in Gujarat. lt resulted in the loss

of more than 20,000 lives and severe loss of property.

The earthquake that struck the lndo-Pakistan border

on the morning of 8 October 2005 had a magnitude

of 7.6.|t is estimated that more than 50,000 people

lost their lives due to this earthquake.

-

Word help

Hozqrd A possible source of

donger

Liquefocfion (in Geolqyl Soil

begins to behove like o liquid,

ond connol support ony weight. ln

foct, it begins to flow lilce o liquid.

Londslide $lipping of o lorge

portion of rock, eorfi, or soil

down o rlope

Ground failure due to liquefaction (i.e., water-

saturated sand or soil temporarily losing strength and acting as a fluid)

Damage to buildings, roads, dams, bridges, etc.

Deformation of the ground surface

Fires resulting from the breaking of electrical power or gas lines

Occurrence of tsunamis (due to large earthquakes under oceans)

Occurrence of landslides (in hilly areas)

Protection Against Earthquakes

It is not in our power to prevent an earthquake. We can, 
i

however, take precautions to minimize the damage r

caused by it. i

. Since most damage to human life is caused by .'

the collapse of buildings, we should work towards

making them earthquake resistant. The first factor to

be considered is the type of soil on which a building is being constructed. Landfills and

reclaimed areas are more dangerous as they may not have enough strength to support

Some NaturalPhenomena
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a building during an earthquake. euality
of the materials used for construction and
the structure and design of the building
are also important.

Buildings in earthquake-prone areas
should use lightweight materials so as
to reduce the loss of life in case these
structures collapse in the event of an
earthquake.

Ceiling fans, air conditioners, and air
coolers, should be secured firmly. These
objects can cause a lot of harm in .ur.
they fall down during an earthquake.

Earthquakes happen very suddenly and last
only about 1O-30 seconds. Some very intense
earthquakes can last a few minutes. So you see,
there is very little time for one to act to save oneself.
However, here are a few things that you can do to
protect yourself, if possible:

, Do not use lift (elevator) during and after an
earthquake until it is dectared safe.

, lf you are indoors, take cover under a heavy table
or cot. Keep away from heavy objects that might
fall.

lf you are indoors in a public ptace, you should try
to take cover under a sturdy object. Running to the
exit may cause a stampede, which could 6. ,.ry
dangerous.

lf you are outdoors, move away from buildings,
electric poles, and trees which could fall dowi.
lf you are in a vehicle, stay inside. Vehicles should
keep away from bridges, overpasses, and tunnels
and avoid stopping under trees, light posts, powe r
lines, or sign boards.

As you have learnt, natural phenomena such as lightning, earthquakes, and floods can:ause a lot of damage to life and property. while *..rnnot stop natural phenomena from:ccurring' we can take certain precautions to protect ourselves. one very important factor:owards this is how we build our houses.

, )4rhile 
building a struefure, {e.g., o

house) it is very irnportont to toke
, info'oecounf vorious firctors such

os moking sure thot the locotion
of our huilding is sofe, thot is, the
ground is sofe to build on. We
should not build on londftlls ond
unstoble grounds. ln mountninous
oreos, we should olso be coreful
nof to 

lyild in ploces l{ror ore p,rone

to londslides. Soil testing is on
importont step bebre construclion
begins. os il con determine the

deprh to which the buildino,s
foundotion must go ond rh"" Vp" of
toundotion. Next, we should follow
the,building norms given by the
outhorities. Both while selecting fhe
site ond building you, house, th"e

help of experts such os orchitects

ond shucfurol engineers should
be token so thot you live in o sofe
buildins.



Fill in the blanks with the correct words.

(lightning/earthquake) is the sudden movement or fracture in the Earth's

(still/moving) with respect to each other.

3. Earthquakes usually occur at

4. The magnitude of an earthquake is measured on a

5. A seismograph is a/an (graph/instrument) used to measure an earthquake.

Let's Remember

#+i;s,,l'H 
uffiflwrdm

Earthquake

Seismology

Plate tectonics

Earthquake hazard

LHT'T

r. ot

A.

An earthquake is a sudden violent shaking or movement of the

ground caused by a disturbance or a fracture in the lithosphere.

The branch of science concerned with earthquakes and related

phenomena is called seismology.

The theory that the surface of the Earth is made of plates that move

with respect to one another is called plate tectonics.

Any event or process associated with an earthquake that may

adversely affect people or property is called an earthquake hazard.

. lf the positive and negative charges are not balanced, the object will have a net electric charge.

. Like charges repel each other, and unlike charges attract each other.

. An object can be charged by friction, conduction, or induction.

. Electric charge can be transferred from one charged object to another object through a metal

conductor.
. An electroscope is used to detect and measure an electric charge.
. Lightning is accompanied by large amounts of electric current and very high temperatures,

both of which are very dangerous.
. Lightning conductors are used to protect buildings from the damaging effects of lightning.
. Lightning occurs because of a massive electric charge flowing from cloud to cloud, from one

part of the cloud to another, or from a cloud to the ground.
. The Earth can be divided into four layers: crust, mantle, outer core, and inner core.
. The Earth's lithosphere is broken into many pieces called plates. The movement of plates

results in earthquakes.
. The magnitude of an earthquake can be determined from the data recorded by a

seismograph and is measured using a scale known as the Richter scale,
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l. Objective type questions

A. Choose the correct option.

1' when a glass rod is rubbed with a piece of sirk, the piece of sitk gets
a' positive charge b. charge depending on the way it was rubbedc. no charge d. negative charge
An electroscope can be used for
a. creating lightning

c. detecting an electric charge

Lightning is accompanied with

2.

3.

a. large amounts of erectric current and very high temperature
b. earthquakes

d. A, of these 
c' volcanic eruptions

b. charging an object

d. protection against lightning

b. Earth's crust and inner mantle

d. Earth's crust and upper mantle

b. the electricalfittings of the building
d. deep underground

5.

The lithosphere consists of
a. Earth's mantle and core

c. Earth's core and crust

Plate tectonics is a theory about

a. charges b. lightning
c' structure of the surface of the Earth d. structure of the inner core of the Earth
A sudden movement or a fracture in the Earth,s crust is carted
a. earthquake b. lightning c. thunder d. cyclonic storm7. Seismology is the branch of science concerned with
a' floods b. earthquakes c. rightning storms d. tides \

8' A lightning conductor provides an easy path for the charges (from the lightning strike)

a. the building

c. the water pipes of the building
9. The epicentre of an earthquake is

a. a point verticaily above the focus on the surface of the Earth
b. a point at the Earth,s core

c. a point below the focus in the mantle of the Earth
d. the graph of the earthquake

fiarge.

Some. Natural phenomena



10. Lightning happens because of

a. earthquakes

c. electric poles

B. Match the following.

Column A

1. Natural phenomenon

2. Lightning

3. Focus

4. Earthquake

5. Thunder

ll. Very short answer type quesf|ons

b. transfer of massive electric charges

d. volcanoes

Column B

a. Electric discharge

b. Richter scale

c. Lightning

d. Sunrise

e. Earthquake
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1. What is charging by friction?

2. What is earthing?

3. What is the outer covering of Earth called?

4. Why is it unsafe to hold an umbrella during a thunderstorm?

5. What is seismology?

$hort answer Upe questions

1. Why is earthing important to us?

2. Under normal circumstances, is air a conductor or insulator of electric current?

3. Name the broad regions into which the internal structure of the Earth can be classified.

4. What is plate tectonics?

5. What are seismic waves?

Long ansurcr Upe guostions

1. Explain with examples, how an object can be charged by friction.

2. What is an electroscope? Draw a neat labelled diagram and explain how it works.

3. With the help of a simple diagram, explain how a lightning conductor can protect a building

from a lightning strike.

4. List three steps than we can take to protect ourselves from being struck by lightning during a

thunderstorm.

5. Draw a diagram and explain the internal structure of the Earth.

6. Give a simple diagrammatic representation of how an earthquake occurs.

7. ln what way can we design buildings to minimize the loss of life and property in the event of

an earthquake. Give two examples. Also, mention the importance of the location of the buil&

ing in reference to earthquake safety.
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Recalland complete the concept map given below.
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Fill in the missing charges (positive or negative) in each case.
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We see the flash of lightning first and hear the sound of thunder a little later. Actually,

lightning and thunder occur at the same time, but we see the flash of lightning earlier

because light travels faster than sound. Find out the speed of sound and light waves in air to

understand how much faster light travels as compared to sound.
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1. Anwar's car has broken down and he is caught in a thunderstorm. He sees a tree some distance

away from the car. Would he be safer if he (a) stands under the tree or (b) stays inside the car?

(Hint: Recall the discussion on safety measures against lightning strikes.) 
6

2. Earthquake A has a magnitude of 8.0 while earthquake B has a magnitude of 6.0 on the

Richter scale. These happen in two different places. Which of these earthquakes will cause

more damage to human beings and property? (Hint: ls the magnitude of an earthquake the

only factor that determines the damage caused?)

LffiT=S eru&LH$ffi &ruffi ffi\s&il#&Yffi

1. Analyse the building you live in, with respect to its safety measures if a lightning strikes. Note

down its safetY features. "WW
2. Observe your building to also analyse if it is safe from earthquake hazards. Evaluate in terms

of its location, materials used, and building interiors while making your assessment.

LffiE,* *ffiffiexffi ffi ffit ffi WW
1. Make your own electroscope.

You will need a transparent glass tumbler, ball pen refill, a small piece of insulated electrical

wire (with one thick strand), two staple pins, a plastic comb, and a sharp blade.

Uh
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Method:

(a) Remove the insuration from the two ends of the wire.(b) wrap one end around the ball pen refill. You can put a drop of tupergrue,to make surethe wire is firmly attached to the balt pen refilt.
n' 

i^TillT:iffld 
of the wire to make it look like a hook. srip in the two stapre pins

[] i:fffi:[:#:::ffl::ir::,T:,:l]T ?li:, 
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rffi Light

Light is an integral part of our lives, and yet we take

it for granted quite a bit. All the time, during day or
night, we depend on natural or artificial lighting.

Look at the pictures below and answer the
questions that follow.
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1 . Of the objects shown in picture 1, pick out the objects that make it possible for us to
'see'things around us.

2. ln picture 2, the girl can see her image in the plate on the left, but not in the plate on

the right. Why do you think this is so?

3. ln which hand is the boy wearing the wrist watch in the two pictures?

a. Why are the two people wearing spectacles? What do you think will happen if they
exchange thei r spectacles?

Light does not just exist. lt is produced by a source, from where it travels outwards and

bounces off or gets absorbed by objects in its path. We see light only when it reaches our

eyes. ln most cases, some of the light falling on an object is always reflected by it. That is

how we can see it. Sometimes, we can see our image in the reflected light and at other
times, we cannot. We can see things around us only when there is a source of light. When

all sources of light are switched off, it gets pitch dark and we can see nothing.

The images produced by reflection have many interesting characteristics, we will study
some of them in this chapter. We will also learn how we see with our eyes, how some eye

d6fects can be corrected, and how we can take care of our eyes. .sa;oepads.r;aql arueqrxa Aa.,

1g Alteelc aas o] alqe eq lou llr/r^ Aaql'rqtls-aAa r;aq1 ul palap e t3aJJol ol sa;cepeds tulream are Aaql', 'pueq tqil
srt{ uo sl tl3}e/v\ }su/v\ aql qtnoqi se qool 1; 'ateul aqt ul }nq 'pueq ga; slr{ uo r.,lo}e/v\ tsrJ/v\ aq} tugrearn s1 Aoq aql a

'p1o sg ateld aq1 'a;nlr1d puoras oLll ul pue /v\au s! ale;d aqt 'arnpgd lsJg aqt u; '7 'saAa rng 'ung aq1 'due; aq11

2. 3.



WHAT MAKES THINGS VISIBLE?

We know that all objects that we see can be classified into two types: luminousand non-
luminous.

Luminous objects are those that emit light on their own. These are also called sources of
light (e.9., the sun, the stars, and a light bulb). Non-luminous objects are those that do not
emit light on their own (e.9., a table, a chair, and a tree) and are seen in the presence of a
source of light. These objects cannot be seen if there is no light source.

Non-luminous objects are seen when light from luminous objects falls on them. Light
coming from a light source bounces off a non-luminous object and enters our eyes. When

rays of light enter our eyes, they fall on a light-sensitive layer at the back of the eye called

the retina. They are then transmitted to the brain through the optic nerves, and the brain
interprets the image formed on the retina. This is how we'see'objects around us. lf the
object is a source of light, then we can see it from the light it emits. lf the object is not a
source of light, then we see it from the light it reflects (from a source of light). We also see

the moon and the planets because they reflect light rays of the sun.

REFTECTION

When a ray of light hits a mirror, or any surface, it bounces off the surface. This phenomenon

is called reflection of light.While light is reflected from any surface, reflection from a mirror
or any other highly polished surface (such as metal or polished granite) produces an image

that we can see. When you look at a mirror, you see the reflection of other things around you

along with your own image. Let us perform an activity to learn more about this phenomenon.

r*tr:t':',*tl ,

Aim: To study the nature of reflection from a mirror

Materials needed: 44 size paper, a pair of scissors, adhesive tape, and a wall mirror
(bathroom mirror, dressing mirror, etc.)

Method:

1. Fold the 44 size paper in the middle, lengthwise.

2. Cut out a thin slit on the fold, leaving out 1 inch on the top and bottom of the paper.

3. Open out the paper and stick it on a mirror.

4. Look at yourself in the mirror through the slit in the paper. Make a note of the various
objects that you can see behind you.

5. Now move to your right and look at the mirror through the slit. Try out various positions.
Try to see along the surface of the mirror. Make a note of the images that you see at the
various positions of your eye.

Observation: You will notice that you will be able to see yourself only if you are directly in front
of the slit. lf you move to the right, you will be able to see the image of things to your left. lf you
move further to the right, you will be able to see things further to your left.



Let us put down our observations from the activity in a scientific manner by drawing a

diagram. First draw a line perpendicular (i.e., a line that makes an angle of 90") to the mirror at
the point where the slit is located (Fig. 15.1). This line, SN, is called the normol.

surface of the mirror

flg,. ti.t Reflection from o plone mirror

The rays of light that come from the object and hit the mirror are called incident rays.ln
Figure 15.1, AS and BS are incident rays. The rays of light that get reflected from (i.e., bounce
off) th€ mirror are called reflected roys.ln Figure 15.1, SA'and SBrare reflected rays.

The point at which the incident ray hits the mirror is called the point of incidence. tn Figure
15.1, S is the point of incidence. A normal drawn to the mirror at the point of incidence is
called a normal at the point of incidence. The angle between the incident ray and the normal
is called the angle of incidence. ln Figure 1 5.1, angle ASN is the angle of incidence of the
incident ray AS. The angle between the reflected ray and the normal is called the angle of
reflection.ln Figure 1 5.1, the angle of reflection of the reflected ray SA'is NSA1

Laws of Reflection
ln Figure 1 5.1, the image of an object at A could be seen at A'and the image of an object at
B could be seen at Bi What conclusions can you draw from this observation? Look closely at
the angle of incidence and the corresponding angles of reflection. You will see that in each
case, the angle of incidence equals the angle of reflection. Also, the incident ray, the reflected
ray, and the normal at the point of incidence lie on the same plane. These two statements are
known as the laws of reflection and are summarized below.

First law The incident ray, the reflected ray, and the normal at the point of incidence lie on
the same plane.

second law The angle of incidence is equal to the angle of reflection.
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Aim: To verify the laws of reflection
Materials needed: A drawing board, paper, drawing pins,
protractor, scale, and pencil
Method:

1. Fix a paper on the drawing board with the herp of drawing pins.2. Draw a horizontar rine MN on the paper. At the mid-point, mark a point o.3. Place the protractor at o. Draw a rine oX at 90. to MN. ox is the normar.4' Place the protractor again at o and mark an angle 30. to the normal. Draw a line lo.This is the incident rqy"

5' on the incident ray, place two pins P and Q few centimetres from each other.6' Prace the mirror aron! the rine MN as as shown in Figure 15.2.7 Look into the mirror and fix two more pins R 
"no 

s on tn" other side of the normaltorepresent the images of p and Q respectivery. Make sure p, Q, R and s appear to be onthe same straight line.
8' Remove the pins R and s' Join the pin prick marks (starting from R) and extend the lineto meet the point o. This rine is Ro representing theiefrected ray.9. Now measure the angre RoX. This gives the ,n-gt" of refrection.
10' Repeat the experiment for various angles of reflection such as 35o, 4oo, 45", and 50o_ and record your observations in the table.

:"i,:;rrffi:t"n: 
you wiil notice each time, the angre of incidence is equar to the angre of

a plane mirror, common pins,

Reflected ray

Angle of reflection

Normal

A piece

of paper
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lmage Formed by a plane Mirror
The two laws of reflection remain the same regardless of the shape of the mirror used.HoweveL the characteristics of the image formed, that is, the size of the image, whetherit is upright or inverted as compared to the object, etc., vary depending on the type ofmirror' ln this chapter, we will restrict oursetves to studying the characteristics of an image

Fig.15.2 Lows of reflection



formed by a plane (i.e., flat) mirror. These characteristics are given below.

Size Look at yourself in a dressing ffiirror. Move back and forth. Look at the images of the
various objects around you. Do you feel that the images are increased or decreased in size
as compared to the size of the object? You will find that the image size and the object size
are the same.

Upright or inverted When you see yourself in the mirror every morning, do you see yourself
standing upright, or inverted with your feet pointing to the ceiling? you see yourself
upright. ln other words, a plane mirror forms an upright (also calted erect) image.

Thedistanceof theimage(fromthemirror)oscomporedtothatoftheobjecf Stand infrontof
the mirror and then move back and forth. Observe the image closely. What do you see? you

will see that when you move either closer to or away from the mirror, your image also seems

Fig. 15.3 When you stond on a mirror, the
image formed is upside-down

from the mirror) will be the farthest.
This gives the impression of the
image being'upside down'

Latero I i nve rsio n (l eft-rig ht
reversol) Write your name on a sheet
of paper and hold it in front of a
mirror. What do you see? you will see

that your name has been completely
reversed. Some letters also look
peculiar.This happens because the
reflected image undergoes left-right
inversion, also called lateral inversion
(Fig. 1s.a).

to move closer to or farther away, respectively.

This is because, in a plane mirror, the distance
of the image (from the mirror) equals the
distance of the object from the mirror.

What happens when you stand on a mirror?

You will see yourself standing upside-down
(Fig 15.3)!This is because in a plane mirror, the
distance of the image from the mirror is equal
to the distance of the object from the mirror.
Therefore, the image of your foot (which is the
part of your body closest to the mirror, when
you are standing on it) will be the closest and
the image of your head (which is the farthest
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Regular and Diffused Reflection

Why is it that all the surfaces arouhd us do not act like mirrors? Light bounces off all kinds

of surfaces, but we can see images of objects only from highly polished surfaces, such as

mirrors. This is because a polished surface reflects a parallel beam of light in one direction

tFig. 1S.5(a)1, whereas a rough surface reflects a parallel beam of light in many different

directions [Fig. 1 5.5(b)].

Reflection from a polished surface is called regulor reflection and reflection from a rough

surface is called diffused reflection. Examples of surfaces that produce a regular reflection

are mirrors, shiny smooth metal

surfaces, and highly polished

granite. Even still water acts like

a regular surface. Examples of

surfaces that produce a diffused

reflection are rough walls, leaves,

natural rock, wood, and our skin.

When a stainless steel plate is

new, we can see a clear image in

its reflection. But when the plate
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(a) Regular reflection (b) Diffused reflection

Fig. 15.5 Types of reflection

becomes old, we cannot see a good reflection. This is because use, scrubbing, and washing

makes the surface of the plate rough, and hence we only get a diffused reflection from its

surface.

Multiple Reflections
Have you wondered what kind of images we would get if we had two mirrors? You might

be thinking that when one plane mirror forms one image, then two plane mirrors together .

will form two images. However, this is not true. By varying the angle between the two

mirrors, we can get any number of images. Let us see how a combination of plane mirrors '
works. For example, if we keep two plane mirrors at an angle of 90" to each othel we will

get three images. As we decrease the angle between the mirrors, the number of images

will increase. When the two mirrors are parallel to each other (angle 0o), we get an infinite 
",

number of images. You might have observed this in many places. Some elevators (lifts)

have mirrored walls. lf you try to look at yourself in one mirror, which has a parallel mirror

on the opposite wall, you will see that

there are an infinite number of images!

$'lave you ever tried to look at the

back of your head in a mirror? lf you

have, you will know that you need a

rninimum of two mirrors to be able to

see the back of your own head.This is

again a case of multiple reflections of

Fig. 15.5 You con see the bock of your heod by

Reflected rays are



light (Fig. 15.6). Although we need a minimum of two mirrors, we also can arrange a set of
more than two mirrors in such a waythat we can see the back of our own heads. Try it!

ItrAn wHAT rs REFRAcnoN?

You have studied how light rays are reflected by
mirrors. lnstead of a mirror, if we had a transparent
substance, such as a thick piece of glass, what do
you think would happen? The light rays will pass

right through. When a ray of light passes from
one transparent medium to another, it generally
changes its direction.The chonge in the direction
of the path of o light ray when it passes from one
transparent medium to another is called refraction.
White light consists of different colours (VIBGYOR).

When white light passes from one transparent
medium to another at an angle, the different
colours of light get deflected by different angles.
This is the reason why white light gets,split,into its
different colours when it passes through a pr,ism.

+:-E tr -+l' {...xr $ -' :}t

Aim: To observe the images formed with two plane mirrors when they are placed at different
angles to each other

Materials needed: Two plane mirrors and a small object (such as a pen cap)
Method:

1. Keep the two mirrors side by side so that they are in a straight line.
2' Place the small object (pen cap) in front of the mirrors. How many images do you see?
3. Now reduce the angle between the two mirrors slowly. Observe the images.

Observation: When you keep the two mirrors side by side, you
will see only one image as the two mirrors together act as one. As
soon as you reduce the angle between the mirrors, two images
appear. When the angle is reduced further, you will get three
images. As the angle between the mirrors is reduced further, more
and more images can be seen.

Extension: start again from the beginning (i.e., the two mirrors in
a straight line) and hold the mirror still when the second image just
begins to appear (two full images, not two disjointed images). Hold
the mirrors at this position and ask a friend to trace the ouiline of

Examples of refraction:

Printed letters appear to be raised when a

glass block is placed over them.

A pencil dipped in water appears to be bent.
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How to Draw Ray Diagrams for Reflection
1' First, draw a thick line indicating the mirror. Lightly shade one side of the line-this

is the back of the mirror.

r
I

Fig. A

Mark a point O on the mirror (near the
middle) and use a set square to draw a line
perpendicular to the mirror at that point [Fig.
Al. This is the normal to the mirror at the point
O. Label this line as NO tFig. Bl.

Now draw an imaginary point object A at any
point in front of the mirror. Use a ruler to join
A and O with a straight line. Draw an arrow on
the line AO such that it points in the direction
of the mirror. This is the incident ray tFig. Cl.

Use a protractor and measure the angle AoN. Use the protractor and ruler to draw
an equal angle NoB on the other side of the normal. Draw an arrow on tine oB
such that it points away from the mirror. This is the reflected ray [Fig. D].

imaginary object N

Fig. C

the base of the mirrors. Remove the mirrors and measure the angle with a protractor. Repeat
this for three, four, and five images. Make a table in the format shown below.

The number of images (N) formed with two plane mirrors kept at an angle a to each other is
given by the formula N = (g6o/a) -1. check to see if this formula holds true.
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object

A Fig. D

5. Figure E shows how an image i$,formed in a plane mirror. Take imaginary object A on
the left (in front of the mirror). Draw two points O and O'about Zz centimetre apart on
the mirror surface. Draw two normal ON and O'N'(lines perpendicular to the mirror
surface) at O and O'. Draw lines AO and AOi Draw lines dg and O'B'such that Z NOB =
z AON and I N'O'B'= Z AO'NI Extend BO and B'O'backwards (behind the mirror with
dotted lines to meet at a point). Call th,is point'IMAGE: At the other end, draw an eye.

DISPERSION

what happens when light falls on the surface of a compact disc (cD) or a prism? we see
that when light falls on a CD or a prism, it splits up into its many colours. The process of
splitting up of white light into many colours is catled dispersion (Fig. 15.7).The bond of colours
produced when white light is split up is catled a spectrum. A spectrum is formed when white
light passes through a prism. A rainbow is an example of a spectrum. Water droplets in
the sky split up the sun's rays and form a spectrum, which is called a rainbow.The seven
colours of the spectrum are Violet, lndigo, Blue, Green, Yellow, Orange, and Red (VIBGYOR).
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l. Fill ln the blanks with the conect words.

(Moon/Sun) is a luminous object.
The angle of incidence is (equal to/greater than) the angle of reflection.

(real/virtual) image.

(regular/diff used) ref lection.

A plane mirror produces a

A rough surface produces

When we place two plane mirrors side by side, the number of images produced depends
on the (distance/angle) between them.

ll. Answer the following questions orally.
1. State the laws of reflection.

2. List the characteristics of an image formed by a plane mirror.
3. Give examples of surfaces that will give diffused reflection.
4. When do we get multiple reflections?
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Flg.15.7 Dispersion

Aim: To observe the spectrum

Materials needed: A plain (transparent, without designs) glass/plastic container/tumbler, a
plane mirror with the edges filed (long,enough for it to rest on the edge of the container at an
angle of about 45'), and water

Method:

1. Fill the glass/plastic container with water (about three-fourths).

2. Dip the mirrol so that it rests at an angle (of about 45') on the wall of the container.
3. Place this container, with the mirror facing the sun, near a window.
4. Adjust the direction of the mirror by moving the container so that it reflects the sunlight

on the wall next to the window. Use a plain white sheet if the wall or wall colour is not
convenient.

Observation: You will see a lovely spectrum (like an inverted rainbow) on the wall. Shift the
container untilyou get a sharp spectrum.

Note: This activity is best done early in the morning or late in the evening, when the sun's
rays are coming in at a large angle.
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COLOUR ON OIL FITMS

Have you observed thin oil films on water, generally

present in puddles on the roadside? lf you observe

these oil films closely, you will see that they are

coloured.This happens because both the top and

bottom layers of the oil film reflect the incident white
light. ln some cases (i.e., for some colours)the waves

of light reflected from the top and bottom surfaces

of the oil film add up, in other cases they cancel each
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HUMAN EyE

Have you ever wondered how our eyes are able to see the beautiful world around us? what
does it have that enables us to distinguish colours and see things from far away? Let us
take a closer look at the structure of the eye.

Structure of the Eye

Figure 15.8 shows the structure of the human eye.

Ciliary muscles

Watery liquid

Pupil

Cornea

lris

Clear jelly

Fig. 15.8 Structure of o humon eye
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On an average, the human eye is very small, about 2.5
cm in length. The eyelids act as the shutters of the eye
and protect them from injury. lnternally, the eye is made
up of the following parts.

Pupil The inner aperture that we can see in the centre
of the eye is known as the pupil. The pupil is like a hole
through which light enters the eye.

lris lt is the coloured part of the eye and is involved
mainly in controlling the size of the pupil. The iris
increases and decreases the size of the pupil to regulate the amount of light that enters
through the pupil.

Sclera The white part of the eye that we can see is known as the sclera. lt is filled with a
clear watery fluid.

corneo lt is a thin transparent tissue that covers the front of the eye.

Retino Just behind the eyeball is a lining called the retina. The retina is sensitive to light
and has receptors called rods and cones.These rods and cones respond to light and
generate impulses that can be read by the brain. The brain then sends back-messages that
tell us what we have seen.

ciliary muscles These control the focal length of the eye lens.

lens lt is a transparent tissue between the pupil and the retina. The lens helps in focussing
the light that passes through the pupil into the eye. This helps in focussing the image on
the retina by bending the light rays.



hat

I

Irt

t

ithat
I

i

I

t

F 
ing

lon

Optic nerve lt connects the eye to the brain and carries impulses to and from the brain.

Blind spot There is a portion on the retina where the nerve fibres enter the optic nerve. This

portion does not have any rods and cones, and images falling on this portion of the retina

cannot be'seen'. This spot is called the blind spot.

How we see
When light rays reach the lens of the eye after passing through the pupil, they bend and

an inverted image is focussed on the retina (Fig. 1 5.9). The rods and cones of the retina

convert the image into an electrical impulse, which is taken by the optic nerve to the brain.

The brain interprets the impulse and we comprehend what we have seen.

Persistence of Vision .

The image produced in the human eye is retained for a very

short period of time after the object (producing the image) is

removed. This phenomenon is called persistence of vision.You
have learnt about Newton's disc in Class 7.The disc appears

white when it is rotated because the images of the different
colours overlap in our eyes and the brain perceives it as white.

Eye Defects and Correction
Here are some common defects of the eye.

Cotoroct is a condition of the eye when the eye lens becomes cloudy or opoque, especially as

one gets older. Cataract can be corrected. Many people with even an advanced condition of
cataract get back clear vision with surgery and treatment.

For good vision, it is very important that a clear and sharp image is formed on the retina.

Sometimes, due to a defect in the eye, the image is formed either in front of the retina or

behind it. ln either case, the eye will see it as a blurred image.

lf the imoge is formed in front of the retino, it results in on eye defect called myopia or short
sightedness. A person suffering from myopia cannot see far-off objects very clearly.

Wearing spectacles with concave lenses will correct the defect.

lf the image is formed behind the retina, it results in on eye defect colled hypermetropia or

long sightedness. A person suffering from hypermetropia cannot see nearby objects very

clearly. Hypermetropia can be corrected by wearing spectacles with convex lenses.

Technology for Coping with Visual lmpairment
Till now, very limited resources had been available for
people with sight problems, the most popular one being

the traditional Braille. The Braille system, which enables

them to read and write, uses patterns of raised dots to
nepresent letters and numerals. With the advancement of
technology, there is a marked improvement in the kind
of material available for people with sight problems.

. Devices such as portable Braille typewriter, talking

calculator, talking clock, audio dictionary, dictaphone, drawings that are raised, and

audio measuring devices are very useful to visually impaired people.

Fig. 15.9 Light roys

entering the eye
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It is very important to take verygood care of your eyes. Here are a few suggestions:
. Get your eyes tested periodically.

' Do wear glasses if your doctor has prescribed them for you.
. Do not play with sharp objects. They can injure your eyei.
' Do not throw small hard pieces such as chalk pieces and pencils at each other.
' Do not play games such as cricket and basket ball with your glasses on.

[et's Remember
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lncident rays

Reflected rays

Point of incidence

Angle of incidence

Angle of reflection

Regular reflection

Diffused reflection

Dispersion

The rays of light that come from an object and hit the mirror are called
incident rays.

The rays of light that get reflected from the mirror are called reflected rays.
The point at which the incident ray hits the mirror is called the point of
incidence.

The angle between the incident ray and the normal is called the angle of
incidence.

The angle between the reflected ray and the normal is called the angle of
reflection.

Reflection from a polished surface is called regular reflection.
Reflection from a rough surface is called diffused reflection.
The process of splitting up of white light into many colours is called dispersion.

l. Fill in the blanks with the iorrect words.
1. The band of light that is produced when white light is split is called

(dispersion/spectru m).

(pupil/retina) is like a hole through which light enters the eye.
(iris/eye-lens) is the coloured part of the eye.

The eye defect'short-sightedness' is also called (cataracUmyopia).
A person having the eye defect'hypermetropia'cannot see
off) objects very clearly.

ll. Match the following,

2.

3.

4.

5.

The

The

1.

2.

3.

4.

5.

Column A

Prism

Blind spot

Cornea

Eye-lens

Cataract

(nearby/far-

Column B
optic nerve

dispersion

cloudy/opaque eye-lens

front of the eye

focuses light

a.

b.

c.

d.

e.
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Exercises

l. Objective type questions

A. Choose the correct option.

1. The angle made by the normal with the reflecting surface isa.0o b. 90. c. 1g0" - O. go

2. The angle of incidence is the angre made by the incident ray with the
a. reflected ra.y - 

b. ,"n".iing;;i;;;, "
c. normar.at the point of incidence d. incident;t ---3. lf the angle of incidence is 30", then the angl. of ren6ction will bea.0o b. 45. c. 30. - 

a. gO.
4. which of these wourd produce a diffused reflection?

a. A mirror b. n sheet oiglass
c. A new stainless- steel plate d. A rough *jf---5' The minimum number of mirrors needed to see the back of your own head isa. one b. two c. three d.'four6. ln a plane mirror, the image size is
a' bigger than the size oflhe object b. smaller than the size of the objectc' the sa me as the size of the obiect d. either uig jer orir*ll.r than the size of the7. The.splitting up of white light into its many coloursls called
a. dispersion b. refleclion c. sirectrum d. refraction8. The light-sensitive rining behind the eyebail is cailed
a. sclera b. pupit c. retina d. lens9. Light enters into the eye through the
a. pupil b. ciliary mulcles c. lens d. iris

10' The left-right reversal of an image formed by a plane mirror is called
a' convergence b. lateral inversion c. inverted image d. diminished image

a

a

a

a

a

when a ray of light hits a mirror, or any polished surface, it bounces off the surface. Thisphenomenon is called reflection of light.
The first law of reflection states thatlhe incident ray, the reflected ray, and the normal at thepoint of incidence lie in the same plane.
The second law of reflection states that the angle of incidence is equal to the angle of reflection.
A plane mirror forms an upright (erect) image of the same size as tne oulect. 

"
The image formed by a plane mirror underloes tett-rijnt-reversal (called lateral inversion) ascompared to the object.

lVe can see objects when the light from the object falls on the retina of our eyes.
By placing two plane mirrors at an angle to each other, we can get many images of an object.The main parts of the.human'eye are pupil, iris, sclera, cornea, retina, lens, and optic nerve.Cataract, myopia, and hypermetropia are common eye problems.
Proper nutrition is essential for maintaining eye healt'h. 
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B. Circle the odd one out.
1. Moon, Stars, Earth, Treei
2. Spectrum, dispersion, colours, incident ray
3. Leaf, rough wall, mirror, skin
4. Cornea, long sightedness, short-sightedness, cataract

ll. Very short answer type questions
A. Give one word/phrase for the following.

1. Bodies that give out light of their own
2. The human eye retains an image produced for a short period of time.
3. An eye defect caused by cloudy or opaque eye_lens.
4. A system which involves a pattern of raised dots used by the visually impaired to read.

B. Define the following.

1. Diffused reflection
3. Lateral inversion

lll. Short answer type questions

l. Why can we not see an image in an old and worn-out stainless-steel plate?
2. What is a spectrum?

1 on which part of the eye does the image (from the eye-lens)form?
4. What kind of lens is used to correct myopia?
5. The deficiency of which vitamin can ciuse night blindness?

lV. Long answer type questions
1. Give a brief explanation of how we'see'things around us.
2. State the laws of reflection.
3. what are the characteristics of an image formed by a plane mirror?
4. With the help of simple diagrams, show how light is reflected from a rough surface and a

smooth surface.

5. what is dispersion? Explain with the help of a simple diagram of a prism.
6. Write a short note on the following:

a. Defects ofthe eye

b. Alternative technology avairabre to visually challenged people.
c. Nutrition and eye health

LHT',S RHCALL "w"
Recall and complete the
concept map given below.

The process of splitting up of white
Laws of reflectionlight into many colours is called

The band of colours produced when
white light is split up is called a

=i+1...Hg,*$fiffi.[+,rg.'Htr#,+,ffi-. 

g,ffiH,Hffiw.d*fu.ffi,l4.ut$rii.ffir,,Hffitr,ffiBiig#c++iht.rs+i+r+.i1I*+

2. Multiple reflection
4. Dispersion

Characteristics of an

image formed by a
plane mirror
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Sonia is standing in front of a plane mirror. What do you think is wrong in the second picture
given below?

(a) Sonia

LffiY',S ffi*$\ir*ffi#T flffiffi;_:

lf you look at the picture, you will find a secret message hidden in
the black dots. However they disappear when you look at them
closely. This is due to a phenomenon called optical illusions. Many
famous paintings also had illusionary hidden messages. Try and
create one such illusionary art piece using geometrical shapes.

l'tH/%

tffiT"s,effiffitY m
1. Rani can see her face clearly in a new stainless steel plate but not in an old one. What could

be the reason for this? (Hint: Recall the discussion on regular and diffused reflection.)

2. ln a mirror, if the reflected ray is reversed and becomes the new incident ray, where do you
think the corresponding new reflected ray would be? (Hint: Recall the laws of reflection.)

Lr
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Number of image formed with
two mirrors when the angle

between them is

-----------i -------1
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(b) Sonia standing in front of a plane mirror



i:it'E

. 1gl
!+,

LET'S Afil${tY$ffi AA$m trV&LUA?ffi

1' observe any five public areas in your surroundings (buildings, malls, public transport
and out- door spaces) and analyse them to see if they ur. gIrr"d up to meet the special
needs of the visually challenged. 'ru,

tuffi
2' Shibu is a fussy eater and he likes to eat only sweets and fried foods. He dislikes eating

fruits and vegetables. ln your evaluation, is this diet good for him? What should he eat
to keep himself (especially his eyes) healthy? 

W m
LHTSCHffiA?Hwmm
1. Make your own kaleidoscope. ,.

You will need a cylindrical cardboard tube (like the inside cardboard of a tissue paper roll),
three rectangular pieces of mirror, which will fit into this tube in the form of an equilateral
triangle (you could take the design to a hardware shop and ask for the mirrors to be cut.
Please make sure the edges of the mirrors are filed so that you do not injure yourself), small
coloured pieces of glass (from cotourful. glass bangles), hali a sheet each of white paper and
cellophane paper, adhesive tape, and a sheet of colourful gift-wrapping paper.
Method:

a. Fix the three mirrors in the form of an equilateral triangle.
b. Cover one end of the tube with white paper. Fix it firmly with adhesive tape so that the

mirrors will not fall down if the tube is held vertical.
c' Put in the coloured glass pieces and cover the other end of the tube with celophane

paper.

d' Cover the curved portion of the tube with gift-wrapping paper. your kaleidoscope is
ready.

Look through the kaleidoscope to see beautiful patterns. lt will help if you hold it against the
light. The beautiful patterns that we see in a kaleidoscope are due to multiple refleclions.
Note: Adult supervision required.

Questions:

1. What is the principle used in making a kaleidoscope?
2. How many mirrors do you think we can use in the design?
3' Do you think the pattern that we see will depend on the number of mirrors used?
4. Which other materials can be used instead of glass to get the mirror effect?
5' Use colour paper, glitter, and other art and craft material and decorate your kaleidoscope to

make it look attractive.

Web Reseqrth
. To leorn obout how the eye works

lttns://**"r.youtube.com/wotch?v=ycedXDN6ogg (occessed ond checked on r2/og/20191. To leorn obout nutrition ond eve heolth
hnps://www.youtube.com,/*otch?*=;$L.pEMpdl (occessed ond checked on 12/Og/20191
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The night sky is full of interesting objects. These
objects are usually the moon, stars, and planets.

Here are pictures of a few objects that you will see
in the night sky. Do you know what they are? Write
down in the space provided.
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THE NIGHT SKY

lf you pause to observe the night sky, you will see absolutely amazing, wonderful,
and beautiful things. People have been gazing at the night sky for thousands of years.
Remember that the sky in earlier times must have been clearer with much tess pollution
and fewer lights than in an average city of today, and they must have been able to
see many more stars far more clearly. After centuries of study by many generations of

i scientists, we have accumulated a little bit of knowledge about our universe. We say,little

I Oit of knowledgel because the universe is so vast, and its mysteries are so deep, that what
we know is an insignificant fraction of what is out there. The branch of science thot deols
with the study of the universe is called astronomy. lt is a fascinating and exciting subject to

r+.iilii+Eri;tgii:i,+,x-1:J:+i*4r*

Aim: To view the wonderful and mysterious objects in the night sky
Materials needed: A mat, a place where you can get a clear view of the sky such as a terrace
or a courtyard, and the help of a responsible adult
Method: Choose a time and place where you can get a clear view of the night sky, away from
glaring lights. Open the mat at a clean spot and lie on your back, facing the sky. Look at the
night sky. lt will take at least 20 minutes for your eyes to get adjusted to the darkness, and to
be able to see objects in the night sky clearly. Enjoy the beauty of the sky! Make a note of all
that you see.

Observation: You will see bright specks-some single, and some in clusters. Make a note of
the patterns made by them. Also, note their positions in the sky;are they to the east or west,
north, or south? Note down all your observations, go away, and come back after an hour or
two and see and note where the specks are positioned now.

study, and we will learn a few basics in this chapter.

The brightest, and also the biggest natural object that we see in the night sky is the Moon.
other objects that we see are much, much smaller, merely specks. Sometimes, we ffio! s€eu
a slowly moving dot of light, which would most likely be a high-flying plane. sometimes,
you may even see an artificial satellite. lf the night is dark enough and the air is clear, you
may see a fast- moving streak of light. This would be a meteor. You will see several specks
of light in the night sky. Look at them steadily for some time. you will see that some seem
lto flicker or twinkle. These are stars. The specks that do not twinkle are planets.

STARS

Stars are luminous bodies, which means they give out light of their own. We see them as
points of light in the night sky. Our sun is a star too. Many of the stars that we see are much
bigger than the sun. Since they are very far away from us, the light reaching us from them

Sta rs a nd, the, 5o1ar $16tem
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Certain groups of stars often seem to form a

is very faint. This faint light appears to twinkle due to
atmospheric d istu rbances.

The distances of objects in the universe are so large that
we need a very large unit of distance to represent them.
One such unit is the light year. The stars that we see with
the naked eye are thousands of light years away from us.

A light year is the distonce trovelled by light in one year. lt is an enormously large distance.
Light year is commonly used as a unit in astronomy as the distances involved are extremely
large.

One light year = (speed of light) x (number of seconds in a year)

= (3 x 108 m/s) x (365 x24x60 x 60 s)

= 9.46 x 101s m, or 9.46 x ,l012 
km

The star that is closest to us (other than the sun) is Proxima Centauri, which is about 4.22
light years away. This means that the light from this star takes 4.22 yearsto reach us! lf you
look up at the night sky in a place far away from the pollution and lights of the city, you will
see a broad band of light. This band is formed by millions of faint stars that belong to the
Milky Way galaxy, named so because it looks like a trait of milk spilt across the sky. Our solar
system belongs to the Milky Way galaxy.

Stors, planets, moons, and various other bodies in space are
col I ectively ca I I ed celestial bodies.

The stars, like the sun, appear to move from east to west.
This is due to the Earth's rotation. However, there is one
star that appears almost stationary to us. This is the pole

star (also called'Dhruv tara'or Polaris), named so because
it is in the direction of the North pole.

All the stars appear to rotate about a point very close to
the Pole star, which appears to be almost stationary. The angle of the Pole star above the
horizon gives us our latitude on Earth.

recognizable pattern in the night sky. These are called
constellations. These were named by ancient people
after animals and mythological characters. There are as

many as 88 constellations. You can easily identify some
constellations even with the naked eye. Some well-
known constellations are Ursa Major, Ursa Minor, cassiopeia, and orion.
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Ursa Moior lt is also called the Great Bear. One part of the Ursa Major consisting of seven
stars is fairly easy to spot in the night sky. This group of stars is called the Big Dipper or
'Vrihat Saptarshi'[Fig. 16.1 (a)]. lf we join these seven stars with imaginary lines, the figure
obtained looks Iike a big ladle. lf an imaginary line joins the two stars at the edge of the
ladle, it will point to the Pole star (Polaris) [see Fig. 16.1(a)].

Urso Minor lt is also called the Lesser Bear. One part of this constellation comprising
a group of seven stars is called the little Dipper or'Laghu saptarshi,[see Fig. l6.l (b)].
The famous star Polaris (North star) is in this constellation. This constellation is faint and
difficult to spot.

Sometimes, within a constellation a small number of stars may form a recognizable
pattern, like a separate entity. This is called an asterism. Common examples of asterism are
the Big Dipper in the constellation Ursa Major and Little Dipper in the constellation Ursa
Minor [Fig. t6.1(b)].

Cassiopeio This constellation is visible from the Northern Hemisphere. A few bright stars
of the constellation make it look like an'M'or a'W'[Fig. 16.1 (c)]. The interesting thing about
Cassiopeia is that the constellation contains several star clusters, one of which contains
hundreds of stars. lt also contains two planetary nebulae (clouds of gas).

Orion This is one of the most prominent and easily identifiable constellations in the
night sky [Fig. 16.1(d)]. As you can see

in the figure, if we join the stars of the
constellation with imaginary lines, the
resulting figure looks like a hunter with a

bow. Prominent stars of this constellation
are Betelgeuse and Rigel. Betelgeuse, also

called Alpha Ori, is one of the 20 brightest
stars in the sky and one of the biggest stars

known to us. Rigel, which is the brightest
star in the Orion constellation, is one of the
ten brightest star in the sky.

The brightest star in the night sky, Sirius,

is very easy to locate with the help of the
constellation Orion. To locate Sirius, look at
the three stars at the'waist'of the hunter
(i.e., Orion constellation) and move your
eyes to the left, along the line of the three
stars. You will see a very bright star. This is

Sirius [Fig. t 6.1(d)].
Fig. 15.1 Diogrommatic representotion of some

we I l- kn ow n co n ste I I oti on s

(c)Cassiopeia

(b) Little Dipper and Big

Dipper showing star Polaris

(d)Orion with some prominent

stars such as Betelgeuse, Rigel,

and Sirius

(a) Bie Dipper

Star$,r.ahd. the $olar, System



il

.i

Galaxies
Many millions of stars cluster together due to
their mutual gravitational pull, to form galaxies.

Galaxies are very, very big. An average medium-

sized galaxy would be hundreds of thousands of
light years across. Our Milky Way galaxy is more

than a hundred thousand light years in diameter.

This means light would take more than a hundred

thousand years to travel from one edge of the

galaxy to the opposite edge!As mentioned, galaxies also contain a very large number of
stars. Scientists'estimate that our Sun is one of the 200 billion (that is 200 followed by 9 zeros)

stars of the MilkyWay galaxy!We should remember that these figures are estimates, because

nobody can count that many stars or measure such large distances with any accuracy.

soLAR S!6TEM

The sun and everything that revolves around it form the solar system. The planets and

their moons, comets, asteroids, and other space objects orbit the sun. All these objects are

held together in the solar system because of the sun's gravitational pull. lt is believed that
thi: sun, the Earth, and the other planets of the solar system were formed at the edge of a
galaxy called the Milky Way galaxy about 5000 million years ago.

ln view of many recent discoveries, and our changing

understanding of planetary systems, scientists have felt it
necessary to create a new definition for planets and other

bodies in the solar system. The objects of the solar system

(except satellites) are placed in three distinct categories:

planets, dwarf planets, and small solar-system bodies.
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Let's Remember

Answer the following questions orally.
1. Name the brightest object in the night sky.

2. Which galaxy do we belong to?

3. Name two constellations.

4. Which has more stars, a constellation or a galaxy?

5. ln which constellation is the star Polaris (North Star)?

Circle the odd one out.
1. Proxima Centauri, Sun, Earth, Polaris

2. Milky Way, Orion, Cassiopeia, Ursa Major

3. Rigel, Betelgeuse, Virat Saptarishi,

4. Big Dipper, Laghu Saptarishi, Little Dipper, Ursa Major
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According to the new definition, there are eight planets in
the solar system (Fig. 16.2). rn the order of their increasing
distance from the sun, they are Mercury, Venus, Earth,
Mars, Jupiter, Saturn, Uranus, and Neptune. pluto and
Ceres are placed under the category of dwarf planets.
More dwarf planets may be incruded under this category
in the future. Asteroids, comets, and other small bodies are
placed under the category of smail sotar-system bodies.

Sun

The sun is a medium-sized star. lt is a huge ball of gases, mainty composed of hydrogen.
There is a massive nuclear reaction taking place inlrre sun, converting the hydrogen gas
into helium gas' This reaction gives out huge amounts of light, heat, and other forms of
energy' The diameter of the sun is about 1.4 million kilometres. lt is so big that it could
hold more than a million planets of the size of the Earth! There are much bigger stars than
the sun in the universe. one of the biggest stars that we know of is Betelgeuse.

Planets

ln early times, people

studied the night sky by
observing the objects

with the naked eye and
then through telescopes.

ln the night sky, planets

appear as bright specks of
light, much like stars. They
do not twinkle. While

the stars show no visible
change in their position
in the sky, the planets

seem to move or'wander,
with respect to the stars.

Hence, they were named
planets, which means

wanderers'in Greek.
Fig-16-2 Diagrammatic representotian af sorarqtstem (notto scote)
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unlike stars, planets do not emit light of their own. They appear bright like stars in the night
sky because they reflect right from the sun (rike the moon does).They ur.'rrro;;;;; ;sthan
the stars and, therefore, the light coming to us from the ptanets is brighter and they appeariarger (i.e., they are generally bigger blobs of light). Hence, planets do not appear to twinkle.
t*'lercury, Venus, Mars, Jupiter, and Saturn are quite bright and can be seen with the naked

Stars and the Solar System



eye. The other planets, namely Uranus and Neptune, are very faint and can be seen only

with a telescope. Uranus can sometimes be seen with the naked eye. Mercury, Venus,

Earth, and Mars are called the inner planets because they are much closer to the sun as

compared to Jupiter, Saturn, Uranus, and Neptune, which are called the outer planets. A few

differences between the inner planets and the outer planets are given in Table i 6.1.

Let us now learn about each of these planets.

Mercury This planet is not always visible to us as it is very close to the sun and is generally

hidden in the sun's glare. However, it can be seen as a bright spot of light during sunrise

and sunset at a particular time of the year. Mercury can be seen just before sunrise in the

months of September and October and just after sunset in March and April. Mercury has

no satellites. lt is the smallest planet in our solar system.

Venus This planet is the brightest object in the night sky after the moon. Since it is close

to the sun, like Mercury, Venus too can be seen just before sunrise and just after sunset.

Venus rotates very slowly on its axis. ln fact, it takes 243 Earth days to rotate once on its

axis, while it orbits the sun in 225 Earth days! When Venus overtakes the Earth around the

sun, it switches from being visible before sunrise to being visible after sunset or vice versa.

Venus is, thus, commonly referred to (sometimes along with Mercury) as both the morning

star and the evening star. Venus, like Mercury, has no satellites. lt rotates from east to west

(as does Uranus), which is opposite to the Eartht direction of rotation (west to east).

Earth This is the planet that we live on. lt has one natural satellite, the moon.The Earth

takes 365.256 days to complete one orbit around the sun, which is one Earth year. We

know that the Earth revolves around the sun, and that it also rotates about an axis, an

imaginary line passing through the North and South poles. lt takes 24 hours to complete

one rotation. The axis of rotation of the Earth is tilted to the plane of its orbit. This is

primarily responsible for the changes in season on the Earth. A thin layer of gases called

lops the Earth. Ninety nine per cent of the Earth's atmosphere is made

, and the remaining 1olo contains other gases such as argon,

ter vapour.
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Table 16.1 Differences between inner planets and outer planets

1. They are closer to the sun as compared to

the outer planets.

1. They are much farther away from the sun as

compared to the inner planets.

2. They are smaller in size. 2. They are very large in size.

3. They are very dense, mostly made of rock. 3. They are very light and are made up mostly of gases.
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2' children who act out the planets should be selected carefuily. The shortest ones in the classshould be selected for Pluto and ceres (the dwarf planets) and Mercury;and the tallest
children for the giant pranets such as Jupiter, satuin, Uranus, and Neptune.

3' The'planets'Mercury, venus, Earth, and Mars should be very close to the,sunl Leave a
considerable distance and then start the rest of the planets (starting with Jupiter).,pluto,
should be really very far from the ,sunl

4' Next' make the orbit of Pluto very highly elliptical (oval) and that of Neptune almost circular,
so that for a short period of their orbit around the Sun, Neptune is closer to the sun than pluto., eut I tt tql I I llJLl., I5' You can put in more and more information about the planets and the.or"r ryrt-"r* rin,. 

'"'"'i
fashion. For example, Uranus spins on its side.

Mors This planet is visible to'the naked eye. lt looks like a bright orange-red star. Mars
has two satellites-Phobos and Deimos. Both are dark, dusty, and irregular in shape. The
Martian soil contains large amounts of iron oxide, which gives the planet a reddish took.
space probes have photographed deep channels on the surface of Mars, which suggest
that water once flowed there in the distant past. The radius of Mars is a tittle more than halfthat of Earth. rts mass is about ten times resser than the mass of Earth.
Jupiter lt is the largest ptanet in the solar system. After the moon and venus, Jupiter is thebrightest object in the night sky.

Jupiter can be easily seen with the naked eye. lt looks like a bright star. with a good
telescope, we can see its tinted cloud bands and the famous Great Red Spot, which is agreat hurricane on Jupiter; twice the diameter of the Earth. Jupiter has many moons, four
of which are lo, Europa, Ganymede, and Callisto.

soturn lt is the second-largest planet in the solar system after Jupiter. The radius of saturn
is close to that of Jupiter, and its mass is about one-third the mass of Jupiter. saturn is
often called the'Ringed Planet'because it is surrounded by distinctive rings of dust and i.
rocks' saturn has been known since prehistoric times. However, early astronomers could
not see saturn's rings in much detail. saturn has 25 sateltites that measure at least 10 km in
diameter and several smalter ones. saturn's biggest satellite, Titan, is even bigger than theplanet Mercury. some astronomers think thatiimay be able to support life.
uranus Uranus can sometimes be seen with the naked eye, but not very easily. Like
saturn and Jupiter, Uranus too has rings. Uranus is about 2.9 x 10e km away from the
sun' lt has five known sateltites. The atmosphere of Uranus consists mainly of hydrogen,
helium' and methane. Unlike any other planet in the solar system, Uranus spins on its side.Astronomers think that this is the resutt of a cotlision with a planet-sized object millions ofyears ago.

Neptune Neptune cannot be seen with the naked eye. lt looks like a star through a pair
of binoculars and like a small bluish circle through a powerful telescope. Neptune has two
known satellites.

f gases.
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Pluto (o dworf planet) Pluto is so far away that it is very difficult to see it from the Earth.

Pluto has an oval-shaped orbit, which takes at249 years to go once around the sun. For

about 20 years of its orbit, it is closer to the sun than the planet Neptune.

SMALL SOrAR-SySTEM BODTES

These include asteroids, comets, and other small bodies.

Asteroids These are large pieces of rocks or metals (Fig.

16.3). Most asteroids are found orbiting the sun between

Mars and Jupiter. This region is called the Asteroid Belt.

Astronomers have so far recorded the orbits of over 4000

asteroids. There are thousands morei Some scientists believe

that asteroids were formed when our solar system was

formed 5000 million years ago, while others believe that

these are the remains of a planet that was broken up by a

massive collision.

Comets These are small chunks of ice and dust that

revolve around the sun (Fig. 16.4). They have oval orbits and

spend most of their time far away from the sun. Comets

are characterized by a small solid part (called the head)

surrounded by a cloud of glowing gases (called the coma)

(Fig. 16.5). As the comet approaches the sun, the coma

stretches out into a long tail of over 1 million kilometres.

Comets can be seen from the Earth when they come close to the sun. Since comets

have very large orbits, they take a very long time to return, from a few decades to a few

thousand years (Fig. 16.6), One of the best-known comets is the Halley's Comet. lt is named

after Edmund Halley, who calculated its orbit. Halley's Comet comes close to the sun once

every 76years.

head

coma nucleus

/,,-\\
sun --tF ))V

tail---

Fig.L6.5 Strudure of o comet Fig. t6.6 Orbit of a comet oround the sun

Meteoroids, meteors, and meteorites Meteoroids are smaller than comets. They are mainly

chunks of rock. They may be fragments of comets or shattered asteroids. When the Earth's

orbit crosses the path of a meteoroid, it falls through the Earth's atmosphere. As it falls

through the Earth's atmosphere, it burns up as a result of the enormous heat generated.

This makes a streak of light, which is called a meteor or a shooting star. On a clear night, we can
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rth.

'or
see many meteors in an hour. Most of the meteoroids
fully burn up before they reach tf," to*"r, atmosphere.
However, sometimes, a meteoroid does not fully burnup and it hits the Earth,s surface as a solid piece. This iscalled a meteorite. A meteorite can ..rr" a crater on theEarth's surface (Fig. 1 6.7).

SATETTITES

l,:!1::y:,1:,*?il 
cetestiot body that revotves around a

l,:f-l : yt t e d o s a te t t i te. sate I I ites ;;; ;.il ;;;:i :,
lllii.S^ln-" 

r:on, is a naturat sateilite of the ir;i;while man-made objects r"nt intol;;;."r"; ;;il:scientific exprorations are the artificiar satertites of Earth.

Fig. 16.7 Meteorite crater in
Arizona, USA.
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Moon
The moon is about one-fourth the size of the Earth. Thesurface of the moon has many craters, which were madeby meteorites hitting it. There are many dark patches on

lT.i":" s 
11rfa5e. 

From Earth these look tike seas.
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As you learnt in the chapter 15 (t_ight), the moon is not a i

luminous object. That is, it
does not emit any light of r

its own. lt only reflects the

:fj::lt:i*: ,(r:q: r6.8). when we rook at the moon,rilool

:f.::::"1,yy, 
,.: 

1 
fuil round moon. rts shape seems to

:i::::1,"I:"" nisht to the n"*,. il;;;ffi;";;:;;te tt(portion of the moon that we see from the Earth differs as it'ilj*:,,-:1":;:::;i,o;{,;{..,,i:1::'::::th;;;;il .'Toi'oiii,,i?Tr':;:::;ii:tr:::"::"
have been given names.r:ffiTffi :f "T*,,8;;;;;;;;,;,;;:;:::ff!;x;:,""y,il:x5f; ;:TJ:"
Lunar Calendar
Manycultures followthe Lunarcalendar, which is based on the phases (and hence the position)of the moon' A Lunar Month is the time between two new moons (or two ful moons), whichis approximately 29'5 days' Ancient lndians followed a calenda, urr.o on the movements ofthe moon as wellas the sun'This is followed to this Jav, wrricr, is whythe dates of many lndian
:"'.1':5"H:1iilffi:j:#;"o'pu,"d to the Gresorian catendar, which is the commonry

Let us begin with the new moon.
At new moon' the moon is between the Earth and the sun, and we do not see any rightfrom the moon' After a few duy,, , ,rall portion of the moon becomes visible to us. This

Stars and the Solar Slrstem



is calfed the crescent moon.

Then, the lit side of the moon

becomes bigger every night
and when half the moon can

be seen (like a semicircle), it
is called first quarter. The lit
portion of the moon keeps

increasing even further till it becomes a full moon . Atfullmoon,the full lit portion of the
moon is visible to us, and the moon looks like a complete circle. After the full moon, the lit
portion of the moon (as seen by us) reduces steadily till we reach new moon, and the cycle
begins all over again (Fig. 16.9).

,t,l'L ,1.. :] ,: r,:l'., 1, '111'

" "., ,,,,;.. . ". iiiil:iiiiili'I +*ir:rr.irriii.,,,,1

oiot" 
"

,.;.. 'fii';;,:ririitlili,:;iffi;+;{iiiii:iiiiiiri 
,_.,

.ir

. $ Aim: To draw the shape of the lit portion of the Moon and study how it varies from day to day 'r

,g Materials needed: A sketch book, a sharp pencil, an eraser

,q Method:

,.ffi 
Look at the moon every night and draw its lit portion as you see it. Make sure to put the date for

.* each day's drawing. See how the shape changes. Study the shape and write down the dates

{, for'crescent moonl 'first quarteri full moon'etc. Do this for about 2g consecutive days.
'S- Observation: The shape of the lit portion of the moon changes through the days. j\ '-.'-"r--

-'*" 
-- '-." ' ::ji:,fiitj:ijji.itiil i:ili:ii;lrLfji,li' irit'irii:ir-i::iiiilirrri,'it;i

Artificial Satellites and Other Man-made Bodies in the Solar System
Man has sent many satellites into space. These are called artificial satellites (Fig. 16.10).
The first artificial satellite Sputnik-1 was sent by the former USSR on Octob er 4,1957.
lndia sent the first satellile Aryabhoto,into space on March 19,1g7s.Satellites are used for
many purposes, including conducting scientific experiments; studying stars, gataxies, and
other celestial objects;weather forecasting GpS (Global

Positioning System); telecommunication and television
broadcasting; navigation of ships and aeroplanes;

mapping natural resources such as minerals and forests;
and for defence purposes.

Satellites of lndia
lndia's space program interestingly started in a church in a small fishing village in
Kerala.The church donated space to ISRO (lndian Space Research Organization) and it
was in this church that the first rocket systems were assembled way back in 1962.

Today, India has76 satellites, starting from Aryabhatta in April 1975 to GSAT-16 in
December 2014. Aryabhatta was built by in lndia by ISRO but was launched by a

i Rus

; bui

, Our

: atm

: wat

F{

syster

SaH

Sur

1

1,,..,.., 

{

Ligh

Cele

Fig. 16.9 Phoses of the moon

I

rl
I

r(

rl
oI
r(

Stars and the Solar System E
r r r6r r_r 

r:i:6-s"6,ts:r:,,-,-,., .r._i



I

br

E

I lit

Icle

I

Iro,

lnd

Russian rocket. ln 1980, ISRO launched a satellite called Rohini with the help of a rocket
built indigenously. Today we offer satellite taunching facilities on commercial terms.

Our Earth is unique! lt is the only place we know where life exists. The composition of its
atmosphere and soil, its size, distance from the sun, and the presence of large amounts of
water in liquid form on its surface make it different from any other planet of our solar system.

Another class of
man-made bodies

in the solar system

are probes. These

are used for the

exploration of
Fig. 15.10 Artificial sotellite objects of the solar

system, such as planets, comets and asteroids.

Light year The distance travelled by light in one year is cailed a tight year. 
= 

,

rcollectively i
called celestial bodies. V

Satellite A relatively small body that revolves around a bigger body tike a planet is :,.

called a satellite. ,
,,j

DUmmory

Stars and the Solar System
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Stars are luminous bodies that are regularly seen as points of light in the night sky.
Certain groups of stars seem to form a recognizable pattern in the sky. These are called
constellations.

Some well-known constellations are Ursa Major, Ursa Minor, Cassiopeia, and Orion.
Sometimes, within a constellation, a small number of stars may form a recognizable pattern,
like a separate entity (e.9., the Big Dipper). This is called an asterism.
The objects in the solar system (except satellites) are placed into three categories: planets,
dwarf planets, and small solar-system bodies.
Mercury, Venus, Earth, and Mars are called inner planets because they are much closer to
the sun as compared to Jupiter, Saturn, Uranus, and Neptune, which are called outer planets.
Small solar-system bodies include asteroids, comets, and other small bodies.
The moon is the Earth's only natural satellite.
Phases of the moon are new moon, crescent moon, first quarter (half moon), and full moon.
satellites sent into space by man are called artificial satellites.

a

a

a

a



Exercises
LET'$ L'N*IIh6n rHsrANE "tr'""ruf"

I Objectlve iype questions

A Choose the correct option.

1. Which of these is not a star?

a. Dhruv b. Orion

a. A planet

c. A smallsolar system body
6. Light year is a measure of

a. very large timescales

c. very small timescales

c. Sirius d. Rigel

d. The Moon

mI

LET'I

Recall

2. Which of these stars is closest to the Earth?

a. Alpha Centauri b. Alpha Ori

3. Which of these is a dwarf planet?

a. Pluto b. Mercury c. Venus d. Titan
4. Which of these is a natural satellite?

a. Aryabhata b. The Moon c. Mercury
5. A comet falls under which of these categories?

d. Pluto

c. The Sun

b. A satellite

d. An asteroid

b. very large distances

d. very small distances

rvl
I
2

3

4.

5"

67. From the Earth, all stars appear to rotate about a point very close to the
a. moon

c. Orion constellation

8.'Crescent'and'first quarter'are

a. phases of the moon

c. stars of the Milky way

9. 'Comai'head'and'tail'are parts of a

a. asteroid b. comet c. star d. planet
10. Weather forecasting, television broadcasting and mapping of natural resources are

some functions that can be performed by a/an
a. natural satellite b. artificial satellite c. planet

B. Fill in the blanks with the correct words.

1. The Sun is a (planet/star).

2. There are about (88/1 000) constellations.
(Ursa Minor/Little Dipper) is a constellation.
(Titan/Uranus) is a planet.
(Mercury/Jupiter) is an inner planet.

Very shorl answer type questions

A. Give one example for the following.
1. A galaxy

2. A solar system body that is not the Sun or a planet

b. pole star

d. Sun

b. satellites of Mars

d. constellations in the night sky

d. meteor

3.

4.

5.

I

i
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3.

4.

5.

6.

7.

8.

9.

10.

A comet

A natural satellite

An artificial satellite

A planet without a natural satellite

A star bigger than the Sun

A constellation

A very light planet made up mostly of gases

An asterism

lil

U

Short answer type questions
1. What is a constellation?

2. Name a star in the Orion constellation.

3. Name the Earth's natural satellite.

4. Where is the Asteroid Belt?

5. Which celestial body has a head and a long tail?

Long answer type questions
1. Describe the objects that one could see in the night sky.

2. Draw a rough diagram and give a short description of any one constellation.
3. Name the planets of the Solar System. List them in the order of their distance from the

sun. Also, name the smallest and biggest planet of our solar system.
4. Distinguish between meteoroids, meteors, and meteorites.
5. What are'Phases of the Moon'? Draw a rough diagram of any two phases and name them.
6. List five uses of artificial satellites.

LET'S HECALL 
"ffi"

Recall and complete the concept map given below.

Groups of stars forming a pattern in the sky.

Examples:

1.

Objects of the solar system:

1.

2. Planets

Examples:

3. Small solar-system bodies
(a)- (b) 

-

(c)-

Artificial satellites

Examples:

I

I

i

4.

Stars and.the, Sola r, System



rffiT-s *ffis#ffiv* "nffit m
1. Name the constetlation shown below.

Draw the constellation Orion. Label the
stars Betelgeuse and Rigel in your diagram.

2. Use these words to fill in the blanks in each of the pictures given below. Asteroid, solar
system, comet, stars, galaxy and shooting star.

tffiT'S **f$ruffi#Y ffi Brorocy :

There are many factors responsible for the existence of life on Earth, like the presence of
water, oxygen in the atmosphere, the right temperature, etc.The presence oi. ,ugn.tic field
around the Earth (the Earth's magnetic field) is also a very important factor for life Jn E;;h. 

-

The Sun gives out fast-moving charged particles, called'iolai windi Lifeforms cannot survive
being exposed to solar wind. The Earth's magnetic field traps these fast-moving particles and
acts as a protective shield for allthe living creatures below, on the surface of thi Earth.
Find out which planets of the Solar System have a magnetic field and which do not.

't.tt 
Lrl/6

rffiT-"s &pprY %

1. Captain Zenon's spacecraft is passing though the region between Jupiter and saturn.
Suddenly, the entire spacecraft shakes.'What was that?i asks one of the crew members.
'We are passing through the Asteroid Belt. One of the asteroids must have hit usli says
captain Zenon. what is wrong in this story? (Hint: Recall the discussior
L, 

rrdt 15 wrorlg ln rnls sroryr \Htnt: Hecall the discussion on asteroids.l 
6
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solar

Saturn.

gmbers.

rli says

2. A meteor makes a streak of light, when it falls to the Earth. Do you think it would look
the same when falling on the moon? (Hint:Why does meteor burn when it falls through
the Earth's atmosphere?) 

6
LET'S AI$AtY$E AhI* EVALU&TH

1. Analyse the importance of artificial satellites for a country like ours. Give two reasons
how we can justify the expense of launching and maintaining art!ficia! satellites. }H#t

2. Find out the diameters of the planets of the solar system and arrange them in
ascendins order of size. 

t$3 m
LErs cfiE.+rr s u
During the design and execution of the many space programs over the past several
decades, scientist and engineers have come up with a variety of solutions, such as super-
lightweight materials, materials that can withstand very high temperatures and radiation
in outer space, recycling water for astronauts spending long periods of time in space,
and developing easy to carry compact food items so that they get a balanced diet. IVlany
scientific experiments have also been carried out in space. Many of these advancements in
technology have been made available to us. Spend some time in your library and on the
internet to list at least ten such applications and find out how theie are help'ing us. Make a
presentation of your findings in the form of a chart (with pictures and drawingl) or an eye-
catching power point presentation.

1. How have satellites helped mankind?
2. Why was the launch of a simple satellite like Sputnik I an considered enormous step formankind? !-

3. why do artificial satellites usualty have "rocket thrusters,,?
a. why do scientists need habitable artificial satellites?
5. Analyse the importance of each part of an artificial satellite.

Web Reseqrch
. To leorn more obout comets, browse through

!Ip,t lZ,t:]gtystem.noso.gov,/osteroids-co"mets-ond-meteors/comets/in-depth/ (occessed ond checked on
12/08/201e!

. To know more obout Bhoskorochoryo, browse through

lip":l{y L:ksfoct.com/sc;*J"/oi.i"ntoi"i.IlUflrtl.rochoryo-greotesr-morhemoricion-inrroduced-concepFhtinity.html {occessed ond checked on l2/0g/20191
o To undersiond how,the phoses of the moon occur, browse through

https://www.youtube.com/wokh?r=wzor pTvrrutoo t..."tJ r"d checked on D/ag/talgl

r::.j::nr*
|i:ltrlii:!iisi.i
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Worksheet6

Read the passage and answer the questions that fottow.

Comets are also objects of the solar system, and they orbit
the sun. However, they are very different from planets of the
solar system. Comets are actually small chunks of ice, frozen
gases and dust and they revolve around the sun in highly
elliptical orbits, as shown in the figure. Unlike planets,
the orbit of a comet takes it very close to the sun for some
duration and then very far away.

When a comet comes close to the sun; the proximity of the
sun provides enough heat to vaporisi the ice and frozen
gases. Solar winds (a'wind'of particles that are constantly
flowing out of the sun) push these gases, causing the comet
to develop a'tail'. This tail can be very, very long (hundreds
of thousands of kilometres) and as it reflects.the sun,s rays
(just like the moon and other planets) it can be seen as a
glowing tail. Thus, as the comet comes close to the Sun, it
can be seen from the Earth. lnterestingly, if you observe the
picture of any comet closely, you will see that it actually has
two tails. One tail consists of gases and the other consists of
ions (charged pa rticles).

Comets are relatively rare in the night sky. Some comets take a few decades to go once around
the sun, and some can take as long as hundreds of thousands of years!Comets Hate-Bopp and
Hayakutake are two spectacular comets that have made their appearance in the last twenty-five
years in the Northern Hemisphere of the Earth.

Choose the correct option.

1. How are comets different from planets?

a. comets do not belong to the solar system whereas planets do.
b. Comets give out light of their own, but planets only reflect the light from the sun.
c. Comets have very highly elliptical orbits.

2. When does a comet develop a tail?

A comet always has a tail

When it comes close to the sun, because of the heat of the sun and solar wind.
A comet develops a tail when it goes back far away from the sun
When it comes into the Earth's atmosphere because of the wind in the higher altitudes of
our atmosphere.

3. Why does the comet's tail glow?

a. Because of burning gases b. Because of nuclear reactions in its tail
c. Because it reflects the light from the sun d. Because it collides with other stars

a.

b.

c.

d.



Human lntervention ln Natura!
Phenomena

Our Earth is rich in natural resources. Many of these

natural resources are essential to our survival.

ldentify the natural resources from the following
illustration and write one use for each one of them.
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Over-exploitation of these natural

on us and our environment.

Let us learn about the harmful effects associated with the over-exploitation of fores:.
(mainly by deforestation) and fossil fuels (mainly by over-extraction).
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FORESTS

Forests are a valuable natural resource. ihe following are some of the ways in which forests

are beneficial to human beings and the environment.

. Forests provide habitat to a large number of plants, animals, birds, and insects.

. Trees release oxygen, which is needed for survival. They also absorb carbon dioxide

released by animals. Thus, they help to maintain a balance of these gases.

. We obtain useful products such as timber, gum, paper, and medicines from forests.

. The roots of trees help to hold the soil in place, preventing soil erosion and landslides.

. Dead plants and trees decompose to form humus, which helps in maintaining soil

fertility.

Deforestation refers to the continuol degrodotion of forests due to notural or humon-related

couses'The main causes of deforestation are as follows' 
i,,,,,,, , i .. r{\i p*.**.*Eir. Commercial logging to provide wood for furniture, :,, , . ..,,,.,. 

\' uu,r.'i.-J

houses,buildingmaterials,andothercommercial
products ...'t**9.;srg,e* A*,,W$ffi ,, 

=

. Rapid urbanization resulting in the loss of forests to rriviro,nleyP* ff'L

.Destructionofforestsforconversiontoagriculturaltoplontsoplingeond$

land [Fig. 17.1 (a)]. orgionizing erwironmenr rel#d

. Destruction of forests for mining of economically

important minerals

. Felling of forests for

firewood [Fig. 17.1(b)]

and for making paper

Deforestation may have

many adverse effects

on the environment,

including human beings.

. The roots of trees

hold the soil together.

Therefore, the loss

of forests will cause

soil erosion. Gradual

erosion can cause the

soil to lose its fertility, leading to desertification.

. Since forests provide homes to many living organisms, their loss will result in

destruction of the natural habitat of many plants, animals, and birds.
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Fig. 17.1 Main causes of deforestation
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The felling of trees will result in the imbalance of carbon dioxide and oxygen
in the atmosphere, since plants take in the carbon dioxide released by animals,

thus maintaining the balance. An increase in the amount of carbon dioxide in the

atmosphere will cause global warming.

Plants also play a major role in maintaining the moisture content of the atmosphere.

Deforestation will therefore result in the atmosphere getting drier, hence leading to

reduced rainfall.

The roots of trees also absorb rainwater and hence check the flow of water during

heavy rains. Lack of forest cover will therefore lead to soil erosion, floods, and landslides.

Case $tudy: The Chipko ffttlvenr*mf
The Chipko movement, lounched in tha ecrly 1970*, oimed ot preventing

lhe culting of trees in the Gorhwol Himolcyo*. Villoger* hugged the treec

ond prwenlad the conhoctorr from felling them tThe Hindiword'Chipko'
rnecn$ 'lo embrace' ar'tohug'!.
The succosg of the Chipko movemenl in the hills soved fhousonds of

kees from being fell6d. Sunderlsl Bohuguno, o Gondhion octivist ond

philosopher, plsyed cn imporlont role in the success of this movement, He

oppeoled lo Mrs lndiro Gondhi, the dren Prime Minisfer of lndio, w,h;ch

resulted in a 1!-year bon on the felling of trees in lfre Himoloyan forests.

.:i:r:,ftri+r:;!:ttiiiji,:tltit:::tirr::i:;tiil:::r:i.ri,r,".,:i:jrriirliiaji;:aiiiiil!;it,S. 
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Conserving Forests

Here are some practices that could help in conserving our forests.

. Trees should be planted on a large scale on available land. Large-scole plonting of saplings

is colled afforestation. When this is done on deforested lands, it is called reforestation.

. More forest reserves and botanical gardens should be established. i-

. Allowing animals to graze on the same patch of land for a long period of time is called

overgrazing. Minimizing overgrazing will go a long way in preventing farmlands from

turning barren. ",r.

. Measures should be taken to prevent and control forest fires.

. Awareness programmes could be conducted by school children and various

organizations to promote the need to use our forest resources judiciously. Print and

television advertisements are also an effective

medium.

. Since paper is obtained from wood pulp, the

recycling of paper will also help conserve trees to

some extent.
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[et's Remember

t. Fiil

1.

2.

3.

4.

5.

in the blanks with the correct words.
Dead plants and animals decompose to form

deforested land.

Loss of forest can cause soil

(Cloth/Paper) is obtained from wood pulp.

(humus/forest).

(Afforestation/Reforestation) is the large-scale planting of saplings on

(conse rvation/e rosion).

of the atmosphere.

(Plants/Animats) play a major role in maintaining the moisture content

ll' write T for the True and F for the False statements. Correct the false statements.1' A decrease in amount of carHon dioxide in atmosphere will cause global warming.
2. Trees release carbon dioxide and absorb oxygen during photosynthesis.
3' Towns and cities provide habitat to a large number of plants, animals, birds, and insects.

Fosstt FUErs

As you have learnt in Chapter 5, fossil fuels are formed from the buried remains of plants
and animals over a period of mitlions of years. coal, petroleum, and natural gas are some
examples of fossil fuels. Fossilfuels ore non-renewable energy sources, i.e., they ore
present in a limited quantity ond cannot renew or replenish themselves over a short period
of time.

Over-extraction of Fossil Fuels
Fossil fuels play a major role in generating energy for the world today. Their varied uses
have led to their over-extraction. The majo, .oni"qrences of over-extraction of fossil fuels
are given below.

Exhoustion of existing reserves The over-extraction of fossil fuels is slowly depleting the
Earth of these resources. An energy crisis in the immediate future is a distinct possibility if
the present rate of consumption of fossil fuels is not brought under control.
Air pollution when coal and petroleum products are burnt as fuel, they give off carbon
dioxide, a greenhouse gas that leads to global warming. They also give off poltutants such
as carbon monoxide, nitrogen oxides, sulphur oxides, particulate matter such as mineral
ash or fly ash, and unburnt hydrocarbons that pollute the air. some of these gases combine
with water vapour in the air and form droplets that fall to the Earth as weak forms of
sulphuric and nitric acid, calle d ocid roin.

Threat to organisms coal contains poisonous metals such as arsenic and mercury,
which are dangerous if released into the environment. Mercury that is released into the air
settles in water over time. lt then enters the bodies of fish and shellfish and can be harmfut
to animals and people who eat them.
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Conserving Fossil Fuetrs

We cannot completely stop the i.rse of fossilfuels but we can cut down our dependence
on them. ln order to conserve fossil fuels, we can instead use renewable energy sources.

Renewable energy sources are energy sources thot ore presgnt in unlimited quontities and
con renew or replenish themselves over o short period of time. These energy sources, such as

solar energy, wind energy, nuclear energy, and biomass energy, will not only help conserve
fossil fuels, but will also help prevent pollution, and thus safeguard the environment.

Some renewable sources of energy are discussed below.
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Wind energy Energy of the
wind has been used since ancient

times to move ships, pump water,

and grind corn. These days, huge

wind turbines are used to move

turbines, which drive generators

and produce electricity.

Hydroelectricenergy Energy

derived from flowing water in
water bodies such as rivers is used

by dams to drive generators to
produce electricity.

Nuclear energy This is released

by splitting or merging together
nuclei of atoms. ln nuclear power

plants, this energy is utilized to
produce heat energy, which is
used to make steam for driving
generators.

Biomass energy Biomass refers to organic ma:ter
such as plant and animal waste. Dung cakes are a'3'-
of biomass that is used as a source of energy in r'-.a
parts of lndia. Biomass is also used to produce ene.gr

in the form of biogas, which is then supplied vra

pipelines to houses for use as cooking fuel.

Human lntervention in f\atural Phenomena
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Solar energy This is utilized with the help of solar
panels and solar cells. Solar panels convert solar
energy into heat and light energy, while solar cells
convert it to electrical energy.



Fill in the blanks with the correct words.
1. Coal, petroleum, and natural gas are examples of

(renewable/non-renewable) energy sources.
3. Fossilfuels are used for generating

5. Plant and animalwaste is referred to as

Deforestation The continual degradation of forests due to natural or human-related causes is
called deforestation.

Afforestation Large-scale planting of saplings is called afforestation.

Summory

UNDERSTAND

Exerci$es
[.

LET'S

4r6nt. ob

A.

jective type questions

Choose the correct option.
1. Forests provide us with

a. habitat for living organisms
c. oxygen

a. Rapid Urbanization
c. Soilerosion

a. Forest fires

c. Overgrazing by cattle

b. paper

d. Allof these

b. Landslides

d. Reduced rainfalls

b. Reforestation

d. Felling of trees

2. Which of the following is a cause for deforestation?

3. Which of the following practice can conserve our forests?

4. Which of the following is the consequence of over-extraction of fossil fuels?

Forests are a valuable natural resource.
The main reasons for deforestation are requirement of wood, rapid urbanization resulting in
conversion of forests to agricultural land, and overgrazing by catile.
The major consequences of over-extraction of fossil fuels are exhaustion of existing reserves,
air pollution, and threat to organisms.
Shifting to renewable sources of energy such as wind energy, hydroelectric energy, nuclear
energy, and solar energy will help us conserve fossil fuels as well as safeguard the
environment.

a. Floods b. Soil erosion c. Deforestation d. Air pollution

lv.



5. Which of the following is a renewable source of energy?

2.

3.

4.

5.

6. which of the following is an effect of deforestation on environment?

a. Energy from fossilfuels
c. Biomass energy

a. Reduced rainfall
c. Soilerosion

a. Flowing water
c. Light energy

a. water energy
c. aquatic energy

b. Solar energy
d. Both b and c

b. Globalwarminq
d. Allof these

b. Energy of the wind
d. Biomass

b. hydroelectric energy
d. non-renewable energy

7. Which of the following will not result in imbalance of carbon dioxide and oxygen in
the atmosphere?
a. Planting trees b. Deforestation
c. Burning of fossilfuels d. lncrease in population

8. Which of the following can be used to produce a cooking fuelwidely used in rurat
India?

9. Energy derived from flowing water in water bodies is called

10. Energy that is being used since ancient times to move ships, pump water, and grind
corn is
a. solar energy b. nuclear energy c. wind energy d. biomass energy

B. Fill in the blanks with the correct words.

1. Solar (panels/cells) convert solar energy into heat and light energy.
(Biomass/Biogas) is supplied via pipelines to houses for use as

cooking gas.

Acid rain contains- and (su lphuric/hydrochloric/
nitric) acids.

th."""rr., "** !i"Ji[:il"J:?[|ilT"*able) 
enerev sources can replenish

#ffiIJllfflx:n/Deforestation)isaresultofgradualerosionofsoil
il. Very short answer type guestion$

A. Give one word for the following.

1. The continual degradation of forests due to natural
or human-related causes

2. Large-scale planting of saplings
3. A greenhouse gas
4. Energy derived from flowing water
5. Energy released by the splitting or merging together nuclei of atoms

$hort answer type questions
1. Define the following terms: Deforestation, Afforestation, and Reforestation.
2. List any four benefits of forests.
3. State any two causes and effects of deforestation.
4. How are the roots of trees important?
5. Name four air pollutants released due to burning of petroleum and coal.

Long answer type que$tions
1. State any five practices that can help in conserving forests.
2. Explain the major consequences of over-extraction of fossi! fuels.
3. Describe any four renewable energy sources.
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Recall and complete the concept map given below.

Deforestation
I

r----------r------------1
:i

L

l.

Causes:

1.

2.

3.

Adverse effects:

1.

2.

3.

4.

1.

2.

3.

1.

2.

3.

4.

Natural habitat

Causes for deforestation

b.
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2.

2.

3.

4.

5.

6.

L,SY'S EFFLH -

1.

2.

Our health is in the hands of our forest. How? (Hint: benefits from forestrl &d
Why forests do not get flooded even after heavy rains? (Hint: roots of trees) ffi!!

LffiT=s #ffisffiffiturffi 
-W Hl

1 . Name the sources of energy depicted in the pictures given below. Out of them, circle those
that are renewable.

2. What is the term used for the continual degradation
of forests?

3. Write two ways in which this will impact the soil of
this place.

a.

g*#Y=#

1. Make a project report on the topic,'Renewable sources of energyllnclude relevant
information on the advantages, disadvantages, and limitations.

Make a PowerPoint presentation on any one endangered/extinct species due to
deforestation. lnclude the following details:

. The picture of the species

. Present status-extinct or endangered

Human lntervention in Natural Phenomena ,
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1. The table presents the percentage

of forest cover in lndia. Answer the
following questions based on the data
given in the table.

a. Calculate the difference in areas

covered by moderately and very
denseforests. 

W m
b. How much percentage is the non-

forest area? How do you think the n

forest is being utilized by us? 

W
c. The average forest cover on earth

is around 31olo. How much is the
forest cover present in lndia? What
according to you are the reasons for
thedifference? 

W sf

LETscBEATE # m m
Terrarium

A terrarium is generally a closed glass container containing soil and plants. The heat and light

can enter through transparent walls, which result in the process of photosynthesis during the

daytime. A mini water cycle is created inside the closed system as moisture from both soil and

plants evaporates at elevated temperatures and condenses on the walls of the terrarium.

Materials required: a wide- mouthed transparent container with a lid, rocks/pebbles, activated

charcoal, soil, water, and small plants of your choice.

Method:

1 . Place an inch-thick layer of pebbles or rocks at the bottom of the container. This is to create a .

drainage system for the plant roots.

2. Put a thin layer of activated charcoal on the pebbles. This is to ensure that the water rernains

fresh, and prevent mould and bacteria from building up.

3. Add a layer of soil. \.
4. Place plants in the terrarium, starting with the largest plant first.

5. Water lightly and close the lid.

6. Keep it indoors in diffused sunlight.

Wrb Rarcsrch
. To know more obout conservinq our nofurol resources, browse through

httpi,//*^*,.IiZ.otg7"orth-siience/notursl-resource-conservotionTlesson/Noturol'Resource'Conservotion'ii$

ES/?referrer-conceptJetoils (occessed ond checked on 2a / 08 / 201 9l

o To know more obout preseryino ond replenishinq the noturol resources, browse through

https://www.veolis,cbm/en/rEsourcini,world/introduction (occessed ond checkedbn 2a/08/2019l,
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Percent of
Geographical

Area

85,904

315,374

300,395

2.61

9.s9

9.14

Forest Cover

Very dense forest

Moderately dense

forest

Open forest

701,673,

41,362

2,544,228

Scrub

Non-forest



Psllution of Ain and Waten

Pollution is the addition of substances to the
environment in quantities that are harr"nful to livinE
beings. lt can be of different types.

Look at the pictures below. identify and write the
type of pollution shown in each picture.
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In this chapter, we will discuss air pollution and water pollution in cletail"
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AIR POLLUTION

The air around us is a mixture of many gases and dust particles. The percentages of the
major gases present in air are

. Nitrogen (78.08o/o)

. Carbon dioxide (0.03olo)

. Oxygen (20.95o/o)

. Other gases (0.97o/o)

/
/

Natural processes and, to a larger extent, human activities, are responsible for the release

of various chemicals into the air.The presence of chemicals in the oir in quontities hormfulto
humon heolth ond the environment is known as oir pollution. Common air pollutants and
their main sources are discussed below.

Particulate matter consists of tiny particles suspended

in air. Volcanic eruptions, dust storms, burning of
fossil fuels in thermal plants, and forest fires are some

of the natural sources of particulate matter. lt is also
present in the exhaust fumes of automobiles and
power plants as soot, fly ash, and lead particles.

Burning of fossil fuels such as coal and petroleum in
thermal power plants and automobiles releases oxides

of sulphur and nitrogen into the air.

Chlorofluorocarbons (CFCs) or freons are commorly
used as coolants in refrigerators and air conditioners

and as propellants in aerosol spray cans. CFCs are also

used in home insulation, plastic foam, and throwa',,ray

metallic cans.

Burning of carbon-rich fuels such as firewoo:
coal, and petroleum releases carbon dioxide a-:
carbon monoxide into the atmosphere.

Pollution of Air and Water



Effects of Air Pollution
Air pollution has far-reaching and long-lasting effects on global climate, plants, and

animals. Let us discuss some of them.

We know that an increase in the concentration of carbon

dioxide in the atmosphere is one of the major causes of

air pollution. Scientists believe that an increase in the

amount of carbon dioxide and certain other gases is

responsible for a phenomenon called global warming. :

Global worming refers to the unnaturol increase in the :

Earth's surfoce temperoture.To understand how this

happens, let us first familiarize ourselves with the concept

of the greenhouse effect.

The phenomenon whereby the Earth's otmosphere trops

solar radiotion becouse of the presence of goses such as

carbon dioxide, woter vopoLtr, ond methone is called the

greenhouse effect.Without the natural greenhouse

effect, the Earth's surface would have been too cold to

sustain life. lt is the increase in the amount of greenhouse

gases beyond natural limits that is a cause for worry.

Figure 18.1 explains how the greenhouse effect is

responsible for global warming.
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2. The Earth's surface radiates the heat into the atmosphere,

some of which escapes into space. Greenhouse gases such

as carbon dioxide and methane absorb some of the heat and

send it back to the Earth.

When the concentration

of greenhouse gases

increases in the
atmosphere, more

heat is trapped near

the Eartht surface.

This results in a rise

in the Earth's surface

temperature.
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Sunlight penetrates

the atmosphere and

warms the Earth's

surface.

Fig. 18.1 Diogrommotic representation of greenhouse effect and globolworming
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The causes and possible effects of global s/arming are summarized in Table 18.1.

Table 18.1 Caus d possible effects of global warming

Acid Rain

We know that the Taj Mahal was buih utirlg wtrite marble. lf you visit this monument today,

you will find patches of black dirt on it Sckntists believe that one of the major causes of

damage to this monument is a phenofiErxm called acid rain. Let us understand what acid

rain is.

When air pollutants such as oxides of sulphur and nitrogen react with oxygen and water

vapour of the atmosphere, they eventuallyforrn dilute solutions of sulphuric acid and nitric

acid, respectively. These acids mix with rainrrrater and come down in the form of acid rain.

Acid-forming gases and acid rain have been known to result in

. destruction of vegetation due to acfolifrcaUon of soil;

. accelerated leaching of rocks and soilg

. decay of limestone, marble, and otfier building

materials; and

. damage to the human respiratory s)lstern.

Depletimm *f the Seone Layer

The ozone layer in the atmosphere protrts both plant and animal life on Earth by

absorbing harmful ultraviolet radiation of the sun, which may cause skin cancer.

CFCs (also called freons) are responsible for the depletion of the ozone layer. \
Effects *n PIants

Air pollution can have lasting and harmful effects on the growth and development d
plants. Some of these are discussed below.

. Photochemical smog is said to have an adverse effect on plant growth because ilfums
a layer on leaves and, along with dust, blocks sunlight from being absorbed by$Ghil
surface. This layer blocks the absorption of carbon dioxide by the leaves and alsotrrs
the functioning of stomata, thereby reducing the rate of photosynthesis.

. Acid rain damages plants and can also cause premature leaf fall.

I Word help
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. lncrease in the Earth's surface temperature

. Burning of fossilfuels i . Uelting of polar ice caps

. Release of methane due to the breakdsnrn " Rise in global sea level resulting in flooding of

of organic matter low-lying coastal regions

;Follution of Air



Effects on Animals

The toxic air pollutants released into the atmosphere can cause and aggravate respiratory
and cardiovascular diseases in human beings. Asthmatic patients, children, and elderly
people are especially vulnerable to the harmful effects of air pollution. Some of the health
effects of air pollution are given below.

' Carbon monoxide easily combines with the haemoglobin in our blood and hampers the
transport of oxygen within the body, which can Iead to headache, drowsiness, dizziness,
and nausea.

' Exposure to high levels of suspended particulate matter, sulphur dioxide, oxides of
nitrogen, and other air pollutants irritates the eyes, nose, throat, and lungs. Years of
exposure to these air pollutants'can lead to respiratory diseases such as lung cancer,
asthma, and bronchitis.

Prevention of Air Pollution
Following are some of the steps that could be taken to prevent air pollution.

. Use of unleaded petrol should be encouraged.

Vehicles should be fitted with catalytic converters. The catalytic converter converts
harmful carbon monoxide and nitrogen oxides from vehicular exhaust to harmless
carbon dioxide, nitrogen dioxide, and water, before releasing the exhaust into the air.

Less-polluting fuels such as CNG (compressed natural gas) should be used in vehicles.

Regular pollution-checks should be made mandatory for all vehicles.

Coal should be made free of sulphur before being burnt in power plants. Only low-
sulphur coal should be used for burning.

Less-polluting energy resources such as hydroelectric energy and nuclear energy
should be encouraged.

The use of public transport in cities should be encouraged.
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Cn,re Sfudy: Bhopal Gn* Trogedy
On Dacember 3, 1984, o poisonous gos colled

methyl isocyonote occidentolly leaked from o
pesticide plont in Bhopol, lndio, immediotely

killing thouronds of people ond iniuring mora

fhon 300,000 others. The smoka thot engulfud

the city wos so poisonous thot the oftermoth

of ths occident hos seen genarotions sufhr
from multiple oilments, Frirther, trns of ioxic
moteriol dumped ot the old plont is believod

to hove reeped into the groundwoEr, thereby

contominoling ths woter wiih poisonoue

subshnqes. Some of the advana effunts of this

gos trogedy includadr
r Diseosos of the eyo* such us culuroct,

coniunctivitis, poor vision, ond eompleb

blindness in mony coses
r Raducfion in momory skills und motor skills
e $keletol ond musculor problems
r High body temperoture qnd low immunity
e Lung disaoser such os bronchitis,

breothlessnasr, nnd cough
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l. Fall in the blanks with the correct words.'1. (Ozone/Oxygen) layer in the atmosphere protects us by absorbing
harmful ultraviolet radiations of the sun.

2. Burning of fossil fuel releases
nitrogen in air.

(carbonates/oxides) of sulphur and

(Deforestation/Afforestation) is one of the causes of global warming.
The catalytic convertor converts- (carbon monoxide /oxygen) to carbon
dioxide.

(Coal/CNG) is a less polluting fuel.

ll. Match the following.
Column A

1. Chlorofluorocarbons

2. Melting of polar ice caps

3. Particulate matter

4. Methane

5. Nitrogen

Column B

a.78.08h
b. Greenhouse gas

c. Air conditioners

d. Globalwarming

e. Lead particles

WATER POLLUTION

Cr*D
Water is one of the most abundant compounds on Earth. About 75o/o of the Earth's surface

is covered with water. The three main types of water sources are

. Surface water (obtained from springs, streams, waterfalls, rivers, and lakes)

. Groundwater (obtained with the help of wells)

. Salty water (obtained from seas and oceans)

All living beings need water to carry out their life processes. Thus, water can be called a '

supporter of life. Unfortunately, we have been constantly polluting our rivers, seas, aic
other water bodies. The ma s:!*s*

-

=* lif=; -

. - Discharge of untreated industrial and
- * domestic sewage into water bodies in or near lakes, rivers, and cc-:! -:,.:

these water bodies dirty.:::.:l is one of the main causes of water
-"fY pollution.

shown here.

ffi:']ff,'' r.,ii@



lnorganic pesticides

and chemical fertilizers
used by farmers drain
into water bodies by
a process known as

Ieaching. As a result,

certain pesticides such as

DDT can enter the bodiei
of aquatic animals and
eventually reach human
beings by way of food
chains.

Effects of Water pollution
Harmful effects of water poilution on living beings are as follows

' lndustrial wastes discharged into water bodies contain a lot of toxic substances that
make water unfit for drinking and bathing.

' Untreated domestic sewage, when released into water bodies, becomes a breeding
ground for a number of organisms that cause water-borne diseases.

' oil spills from ferry boats, ships, and tankers are very harmful to aquatic animals, and
lead to the destruction of marine life. Moreover, the clean-up process atso causes a lot
of damage to the marine habitat.

' Pollution of water also leads to a reduction in the number of aquatic plants and animals
due to destruction of their habitat and nesting places.

' The waste water released by factories and industries and the fertilizer-rich runoffs from
agricultural fields is rich in

organic matter. fhe process of
washing away of fertilizers into
water bodies is called leoching.

The entry of nutrient-rich water
results in a thick growth of algae,
called algolbloom, and many
other weeds. Soon these plants

cover the entire surface of water.
This is called eutrophicotion (Fig.

18.2). The algae use up so much
oxygen that the aquatic animals
and other plants die due to lack

of it.

Eutrophication moy be defined os the process
of nutrient enrichment of woter bodies and the
subsequent overgrowth of plonts on the surfoce
of water.

Algal bloom shuts out sunlight

Limit of light penetration-{li

Dead water. No living fish, aquatic plant, or animal life
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Polkltio.n,of Air: and Water

Fig. 18.2 Diagrammatic representation of eutrophication
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' lgnition of arms and weapons releases large amounts of mercury. When water
contaminated with mercury is used for drinking by animals and human beings, it causes
numbness of limbs, lips, and tongue. lt can also lead to blurred vision and mental
disorders.

Prevention of Water pollution
Following are some of the steps that could be taken to prevent water pollution.

' Bathing and washing clothes near water bodies such as lakes, ponds, and rivers should
be avoided.

' Domestic and industrial sewage wastes should be treated to remove toxic substances
before being released into water bodies.

' Pollution-control rules enforced by the government should be followed strictly.

' Use of eco-friendly fertilizers and herbicides should be encouraged.

Cose $tudy: Gongo Action plan
Gongo Action Plon (GAPIwos lounched by
the government of lndio in 1986 to cleon tire

river Gongo. Since river Gongo flows through
mony temple towns ond induskiol cities, humon
octivities such os bothing ond woshing clothes,

dischorge of domestic ond industriol ioste,
ond religious offerings ore the moin source
of pollution of this river. The GAp oimed ot
inlerception ond diversion of wosle woler
reoching the Gongo ond the instollotion of
sewoge lreolment plonis br its heotment. Other
pollution conhol octiviiies included under the
GAP were solid woste monogemenl, instollotion

ils

of cremotorio, river front development, ond
provisions of low-cost sonitotion foAlites. lhe
plon olso loid emphosis on public oworeness
ond involvement to keep the Gongo cleon. This
progromme hos helped to reduce pollution to
some exteni but o lot more wos required to
recuperote the river Gongo ogoin.
The government of lndiq lornih*d ,Nomomi

Gonge Mission' in 2014 trc cleon river Gonoo.
The government ollotted huge funds ond
onnounced vorious plons ond schemes br this
progromme.

r.1::riiiii!nr:!r*itit+ir:i!+,,,n,,-,,,,r,rr,t,.n,a,a-arrr,rr*:ir,.r,.:.rr 
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Potable Water
Suppose you feel thirsty while walking on the road. Would you drink water from a muddy
puddle on the ground? Of course, not! Water used for drinking and cooking purpos6 !!"

should be pure and free of harmful germs and chemicals. The woter suitable for drinkitry by
human beings is called potable water.

To be considered fit for human consumption, a sample of water should
. be transparent, colourless, and odourless;

. contain sufficient amount of dissolved oxygen and salts; and

' be free from harmful chemicals and microorganisms.

Purification of Water
Water supplied in our homes generally comes from rivers and is contaminated with



suspended impurities such as sand, silt, and clay; soluble impurities such as salts; and also

microorganisms. Water, therefore, has to be cleaned at large purification plants before it
reaches our homes. The three main processes through which water undergoes purification

are sedimentation, filtration, and chlorination. Figure 18.3 outlines the various processes

employed in purification of water.
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1,. Water collected from

the river is made free

of larges pieces of
dirt and pumped into

reservoirs.

2. Water is stirred in

a flocculation tank,

which helps in forming
lumps of particles for
their easy removal.

7. Water is supplied to
homes and factories

by huge water

mains.

3. Water is allowed to 4.

stand in large tanks

so that suspended

impurities settle down.

This process is called

sedimentation.

Water is passed

through filter
beds to remove

all other insoluble

impurities. This

process is called

filtration.

Filtered

water is

stored.

5. Water is

chlorinated
(by addition of
chlorine) to kill

any harmful

microorganisms

that may be

present in it at

this stage.

s(
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Fig. 18.3 Diogrommatic representation of stoges of purificotion of woter

. lmpure

.,,,?+-., + water

J ,, r.

s:' *rqfA-sediments

Pure

water

lmpure water can be purified by various methods such as filtration, distillation, and

sedimentation.

Filtrotion ln this method, insoluble impurities are

through a filter or a filter paper [Fig. 18.a(a)].

S e di m e ntoti o n a n d deca ntati o n

ln this method, impure water is allowed to stand

undisturbed in a container, which allows insoluble

impurities such as mud to settle at the bottom as

removed by passing impure water

*qqF-lmpure water

Pure 1

" 
<-l-llter paper

water
L_->.

(b) Sedimentation and decantation

Flg. 18.4 Methods of purtltcaton of water

(a) Filtration (c) Distillation



;o sediments' This process is called sedimentotron. clean water can thereafter be transferred
into a clean container by the process of dxontation [Fig. r g.4(b)].

Distillotion ln this method, impure water is first heated to its boiling point to convert
water into steam. The impurities are left behind in the container. The steam is then passed
through a condenser, where it cools and changes back into liquid water tFig. 1g.4(c)1.

Purification of Water at Home
The water supplied to our homes may not be entirely free from undesirable impurities.
Also, in villages and small towns, water is taken directly from wells. hand pumps, and rivers.
Thus, purification of water at home becomes necessary. This can be done by both physical
(e'g', boiling) and chemical (e.g., chemical tablets and electric water filters) means. Let us
discuss some of these.

Boiling Boiling water is one of the easiest ways of purifying water. lt is, howevel
very important that water is boiled at 100'C for at least l0-15 minutes to kill harmful
microorganisms.

Addition of chemicol tablets Chemicals such as chlorine tablets or potassium
permanganate can be added to water from wells and water tank to kill harmful
microorganisms and germs.

use of electric water filters Electric water fitters have a micro-porous filter, carbon, and a
source of ultraviolet radiation. The micro-porous filter strains physical impurities present
in the water, such as dust, rust, dirt, and mud. Carbon absorbs organic impurities and
removes unwanted taste and odour. Ultraviolet radiation kills microorganisms.
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cqse Sfudy: Purificorion of worer using Sunlighr

,iiWffi

Did you know, sunlight con be used to purify
woter?

Sunlight is olreody being used in mony
developing countries os o medium to jisinfect

woter. This mefhod is populorly known os solor
woter disinfection (SODIS). Exposure to sunlight
hos been shown lo deoclivqte mony diseose-'
cousing microorgonisms. This is on effective
method of treoting woter where fuels or solor
cookers ore unovoiloble or ore very expensive.
lnspiie of its vorious odvontoges, tliis method hos
some limiiotions os well. The durotion for which
woter is exposed to sunlight, shength of sunlight, bottle moteriol, efc. determine its effecfiveness.
The bosic steps involved in the puriftcotion of-woter using ,rnlijhioru,
l. Wosh the bottle well.

2" till'n up wiih worer ond close the lid.
3. Ploce ihe bottle on o corrugoted iron sheet or on the roof top.

t pure

water

;*l
lg *-l
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Pollution of Air and HF
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WriteT for the True and F for the False statements. Conect the lalse statements.
1. Groundwater is one of the sources of water.

2. Discharge of untreated domestic sewage into water bodies causes air pollution.
3. Water used for drinking purposes should be full of harmful germs and chemicals.
4. Potable water should be opaque, colourless, and odourless.
5. Water supplied in our homes undergoes purification by sedimentation, filtration, and

oxygenation.

6. Ultraviolet radiation kills microorganisms.

ll. Fill in the blanks with the corrcct words.
1. The water suitable for drinking h,y human beings is cailed

water.
(filtered/potable)

2. Chemical fertilizers drain into water bodies by a process known as- (leaching/
eutrophication).

3. The entry of nutrient- rich water that results in a thick growth of algae, called..---
(leaching/algal bloom).

4.

5.

6.

lgnition of arms and weapons releases lirge amounts of (mercury/sodium).
(Boiling/Freezing) is one of the easiest ways of purifying water.
(Carbon/Chlorine) tablets are added to water from wells to kill harmful

microorganisms.

Air pollution

Greenhouse effect

Eutrophication

. Potable water

The presence of chemicals in the air in quantities harmful to human health
and the environment is called air pollution.
The phenomenon whereby the Earth's atmosphere traps solar radiation
because of the presence of gases such as carbon dioxide, water vapour,
and methane is called the greenhouse effect.
The process of nutrient enrichment of water bodies and the subsequent
overgrowth of plants on the surface of water is called eutrophication.
The water suitable for drinking by human beings is called potable water.

Particulate matter, chlorofluorocarbons, oxides of sulphur and nitrogen, carbon dioxide, and
carbon monoxide (in excess quantities) are some of the common air pollutants.
The effects of air pollution include global warming, acid rain, depletion of the ozone layer,
and adverse effects on plants and animals.
Discharge of untreated industrial and domestic sewage; bathing animals, washing clothes,
etc., in or near water bodies; leaching of pesticides anO fertilizers; and oii spills from 1erry
boats, ships, and tankers are the main sources of water pollution.
Water can be purified by filtration, sedimentation and decantation, and distillation.
At home, water can be purified by physical (e.g., boiling) and chemical (e.g., chemical tablets
and electric water filters) means.
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l. Objective type questions

A. Choose the correct option.

1 . Which of the following is responsible for depletion of ozone layer?

a. Carbon dioxide b. Freons c. Oxides of Nitrogen d. Oxygen

2. Which of the following gas combines with the haemoglobin in our blood?

a. Carbon dioxide b. Methane c. Oxides of Nitrogen d. Carbon monoxide

3. Which of the following plactices can prevent air pollution?

a. Use of unleaded petrol b. Use of CNG as fuel

c. Using hydroelectric energy d. Allof these

4. Which one of the following is an effect of water pollution?

a. lncrease in water-borne diseases b. Bathing animals in water bodies

c. Reduction in number of aquatic plants and animals

d. Both a and c

Which of the following can prevent water pollution?

a. Use of eco-friendly fertilizers b. washing clothes in water bodies

c. Discharge of untreated industrial waste in water bodies

d. Oilspills

Which of the following is a characteristic of potable water?

5.

6.

7.

a. Translucent

c. Contains harmful chemicals

Melting of polar ice caps is due to

a. photochemical smog

c. globalwarming

a. Carbon monoxide

c. CFCs

b. Contains sufficient amount of dissolved oxygen

d. Contains microorganisms

b. increase in levels of carbon monoxide

d. acid rain

b. Oxides of nitrogen and sulphur

d. Oxygen

8. Which of the following gases can trap solar radiation in Earth's atmosphere?

a. Nitrogen b. Methane c. Oxygen d. Carbon monoxide

9. Which of the following is not an air pollutant?

1 0. Which of the following methods of purification of water involves change of state of rreter?

a. Distillation b. Filtration

c. Sedimentation and decantation d. Addition of chlorine tablets

B. Fill in the blanks with the correct words.

(Carbon dioxide/Oxygen) occupy 20.95o/o of the total volume of the air"

Follufion of Airand

1.

4W..j-
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2. The Earth's surface would have been too cold to sustain life in the absence of
(natura l/artifi cial) greenhouse effect.

theTaj Mahal.

(Acid'rain/Greenhouse effect) is the major cause of damage to

4. Oxides of nitrogen and (hydrogen/ sulphur) react with oxygen and
water vapour of the atmosphere to form acid rain.

(Boiling/Freezing) water for at least r 0-r 5 minutes can kill harmful
microorganisms.

6. lmpure water can be purified by the process of (d ryi ngld isti I Iation).

ll. Very short answer type questions

A. Give one word for the following.

1. The presence of chemicals in the air in quantities harmful to human health and the
environment_
Entrapment of solar radiation by Earth's atmosphere
Unnatural increase in the Earth's surface temperature
Air pollutants responsible for the depletion of the ozone layer
Washing away of fertilizers into the water bodies
Overgrowth of plants on the surface of water bodies due to nutrient enrichment

3.

5.

2.

3.

4.

5.

6.

1il. Short answer type guestions

1. How is greenhouse effect responsible for global warming?
2. How is acid rain formed? Write any two effects of it.
3. write any two effects of air pollution on plants and animals.
4. List any two effects and prevention methods of water pollution.
5. Discuss how inorganic pesticides and chemicalfertilizers are responsibleforwater pollution.

Long an$wer type questlonE

1. Discuss the common air pollutants with their main sources.
2. Explain the process of distillation with the help of a diagram.
3. Describe the various methods used for purification of water at home.

LET'S RECALL

Recall and complete the concept map given below.

L

tv.

"ffi
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!

Causes:



Filtration Boiling

LET'S EBSEHVE
1. Label the picture given below. Name the phenomenon it represents. El

2. The pictures have been taken at the same location in Beijing, China. Picture A has been taken
on any normal day and Picture B was clicked after two days of continuous rain in the city.

Answer the following questions

based on the pictures.

a. What is difference between two
pictures?

b. What according to you is the
reason for unclear skies? 

6
Suggest some remedial measures

to curb the pollution as can be

seen in Picture A. 
@

d. What could be the effects of this
pollution on our health? 6

LET'S CONNECT . ,'6coGRAPHY

1. Choose any one lndian river that has got polluted due to human activities. Collect
information on:

. Which part of the country it flows through? Mark it on the map.

. What are the various reasons for the pollution of the river?

1.

2..

3.

1.

2.

3.

Methods for purlfirattroa'of ilrater at:home

bn.

Pollufisn of Air ard ffiE



. What are the consequences of.this pollution?

. Discuss the various steps and measures initiated by the government, NGOs and

people to clean the river. Carry out an assessment of the success of the measures.

Prepare a case study using the information you collected.

2. Collect pictures of an oil spill happened in any part of the world and paste them in a

file. Discussthegeographicallocation ofthespill, amountof petroleum spilled, surfacearea

of the spill on the water body, and effect on the flora and fauna.

2. lncrease in human population is one of the causes of global warming. Discuss.

tEY=$ e ftE.&T= ffi

w

1. Make a colourful poster on'Save our Earth from Pollutioni 
6

LEY'S S-PPLY

1 . Mercury is the closest planet to the sun but still Venus is hotter than Mercury. Why?

(HinilThe thick atmosphere of Venus is mainly composed of carbon dioxide.)

2. According to a research, there has been almost 77o/oincrease in the number of cases of skin

cancer in the last three decades. What according to you could be the reason behind it?

(Hint:CFCs) 
6

tffiT"-$ &rueil\F$ffi &ru* ffiWetL$e€ffi

1 . River Ganges originates from Himalayas. The river would double its flow at 2oC increase

in average earth's temperature due to global warming. Discuss the possible effects and

consequences due to this expected situation in future.

/

2. Prepare flowcharts to show the the various methods used for purification of water Ut

3. lf possible, organize a visit to a local water body. Collect information on (a) the level of

pollution, (b) sources of pollution, (c) how it has affected the people living in nearby areas,

and (d) the steps taken (if any) to keep pollution under control.

Prepare a case study report based on your findings. 
U$ &A

Web R.eseorch

. To know more obout couses ond impocts of pollution on the ecosyslem, browse through

https://wwwworldwildlife.org/threots/pollution (occessed ond checked on 24/08/2019lr
. To inow more obout the vorious Vpes of pollutions, browse through

https:/lwwwworldotlqs.com/ortiiles/ho*-mony-types-of-pollution-ore-there.html {occessed ond checked on

24/08/2O1el
http://www.ollrecycling-focb.com,/moin-types-of-pollution.html (occessed ond checked on 24/08/20191'

Pollu,tion,of Ai r .a nd. rWater
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water can be used to puriff air as it dissolves gaseous pollutants such as oxides of sulphur and
nitrogen. ln groups of five, discuss and construct.
&**efu**:

t ' Take one 2-litre PET bottle and make 6 small holes in the base of the bottle.ft. Take 40-cm long siricon tubing with approximatery 0.5-cm diameter bore.s" Remove the cap of the bottle and trace the bore of the tubing on the cap.4. cut the cap on the markings to make a hole that snugly fits the silicon tubing. Apply glue
(use either glue gun or epoxy putty) to make the assembry air tight.

s" Plug the upper opening (which is closer to cap) of the tubing with cotton.
s. Fill the bottle with water, insert tubing in the bottle, and cap it tightly as shown in the figure.F. Remove the cotton prug from tubing and hang the bottre.
ffi. Keep a bucket under the bottte to coilect water.
s" Air bubbles can be seen inside the bottle near the other ]

opening of the tubing. This air passes through the water;
which dissolves the poilutants (acidic gases, particres, etc.)
and gets collected at the top of the bottle. t

E#. The air that gets collected is free from a large number of '.ry

pollutants 
r'vrrr q rqry= lrurrrlrsl (,,l "g '''

* t. More than one bottle or a bottte with larger volume can be
used to purify air. The bottle has to be refilled after it gets
completely empty.The same water can be used to purifu air
again and again.

*Es*q*es:

(i) List the various measurements that you need.
(ii) Name the instruments that you wourd use for measuring each of them.
(iii) was it easy to make hores in the bottle? what did you use to do so?
(iv) Did the model turn out good enough to work?
(v) What changes could you have made, to make it work more efficiently?

*For 
lhe Teocher: Pleose refer to the teocher! monuor for more detqirs

SOll ion of Airand



(Chapters 1 to 9)

L Fill in the blanks with the correct words.

$eme$ter 1 Tesl Paper

Dhekli and rahat are examples of methods of
We can see microorganisms with the help of a
compound microscope)

(Acrylic/Wool) is a synthetic fibre.
A yellow flame is also called a

6.

7.

1.

2.

(luminous/non-l um inous) fl ame.
(ch loroplasts/Gh romoplasts) conta in the green pigment ch lorophyl l.

(Adrenaline/Thyroxine) is known as the fight or flight hormone.
(Thermoplastics/Thermosetti ng plastics) ca n not be

3.

4.

5.

Time:3 hours

Maximum Marks:80

(1x7 marks)

(ha rvesti n g/i rrigation).
( microscopic hand lens/

(1x7 marks)

d. Bone meal

remou lded after heating.

ll. WriteT for theTrue and F for the False statements. Correct the false statements.
(2x8 marks)

1. Drip irrigation leads to wastage of water.

2. Decrease in amount of carbon dioxide is responsible for global warming.
3. Metals are poor conductors of heat.

4. Most synthetic fibres cannot handle heavy loads.

5. Endangered and vulnerable species are together known as extinct species.
6. Endoplasmic reticulum act as sites of protein synthesis in a ceil.
7. The hormone testosterone is produced by ovaries and is responsible for the development

of secondary sexual characteristics in boys.

8. Animals cannot reproduce asexually.

lll. Choose the correct option.

1 . Which of these is a chemical fertilizer?

a. Compost b. Barkofneem c. NPK

2. Which of these are examples of algae?

a. Yeast and mould

c. HIV and Tobacco Mosaic

3. Kerosene, diesel, petrol, and fuel oil are examples of
a. solid fuels b. liquid fuels

v

4. Spandex fibres are also known as

a. lycra b. nylon

5. Which of these animals is poached mostlyfor ivory?

a. Tigers b. Elephants c. Snakes

6. Which of these is a fluid filled space enclosed in a membrane, found in a larger size in a
plant cell than an animal cell?

a. Centrosome b. Vacuole

7. Which of these determines the male child?

b. Chlorella and diatoms

d. Cocciand bacilli

c. gaseous fuels

c. polyester

c. Plastids

c. YY

d. none ofthese

d. rayon

d. Rhinoceros

d. Cellwall

d. XYXa. XX b. XY



\lV. Give one word for each of the following. (lxg marks)
1. The process that involves the separation of the grain from chaff2' The process of conversion of a sugar into an aciJ or an alcohol by the action of

microorganisms

3. The first true synthetic fibre.
4. A region where combustion of fueltakes place.
5. A fuel used in heavy motor vehicres and generators.
6. The numerous species of plants living in iheir natural surroundings _7. The brain of a cell
8' The process in which two gametes join or fuse to start the process of formation of a baby

V. Give two examples for eaeh of the following.
1. Agricultural implements
2. Medicinal uses of microorganisms
3. Synthetic fibres
4. Unicellularorganisms

5. Endocrine glands

(2x5 marks)

vl' Short answer type questions. 
(2r5 marts)

1' what are crops? Name two types of crops according to their growing seasons.2. write the main conditions required for the growth 6r ri.roor"ganisms.
3. What are the properties and uses of nylon?
4. what do you understand by sonority? Give two exampres.
5. why do silver objects turn brack on exposure to air?

Vll. Long answer type questions.

1' Explain the various methods of irrigation involved in agriculture. (5 ntarl.,)2' What is calorific value of a fuel? Which fuels are considered as ideal for use as 
- --'1,

domestic fuels and why? 
t..t (S mart$3' With the help of labelled diagrams, differentiate between an animal and a ", i

plantcell. 
1. -t , , (Smarlsl4' With the help of a labelled example, explain how chromosomes determine whetherthe

foetus will be a boy or a girl. 
E **{
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$emester ZTest Paper

(Chapters 10 to 18)

l. Fill in the blanks with the correct words.

Time:3 hours
Maximum Marks:80

(1x7 marks)

1. Forces that do not need physical contact with an object on which they are acting are

called (contact/non-contact) forces.

Force per unit area is called (pascal/pressure).

The number of oscillations per second of an oscillating body is called its
(time period/frequency).

4. ln an electrolytic cell, the electrode connected to the negative terminal of the battery/cell
is called the (cathode/anode).

5. A sudden movement or a fracture in the Earth's lithosphere is called
(ea rthq ua ke/seismology)

0.03olo of the air is made up of (oxygen/ca rbon dioxide).

The planet of our solar system that is closest to the sun (Mars/Mercury)

ll. WriteT for theTrue and F for the False statements. Correct the false statements.
(2xB marks)

1 . A force can change the shape or size of an object.

2. Dams are made thinner at the bottom than at the top so as to withstand higher pressure

of water at greater depths.

Acid rain consists of dilute solution of acetic acid and lactic acid.

Large-scale planting of saplings on deforested lands is called afforestation

When a glass rod is rubbed with silk, the glass rod gets negatively charged.

The angle of reflection is always greater than the angle of incidence.

Ursa Major and Orion are examples of stars.

2.

3.

6.

7.

1.

2.

5.

6.

7.

lll. Choose the correct option.
1. Which of these is a contact force?

a. Gravitationalforce

c. Frictionalforce

b. Magnetic force

d. Electrostatic force

b. percussioninstrument

d. water instrument

(1x7 marks)

2. When air is sucked out of a drinking straw, the air pressure inside it

a. increases, and the atmospheric pressure forces the liquid to go inside the straw

b. decreases, and the atmospheric pressure forces the liquid to go inside the straw

c. increases, and the weight of the liquid makes it go up the straw

d. decreases, and the weight of the liquids forces it to drain out of the straw

3. The flute is a

a. wind instrument

c. stringed instrument

4. ln an electrolytic'cell,

vt

a. a chemical reaction takes place only if pure water is taken as the electrolyte.

b. positive ions move towards the anode and negative ions move towards the cathode.
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c' positive ions move towards the cathode and the negative ions move towards the
cathode.

d. both a and b
5. Lightning happens because of a

a. chemical reaction in the cloud
c. collision of clouds

6. A plane mirror forms an

a. upright real image

c. upright virtual image
7. The percentage of oxygen in air is

a. 20.95o/o b. 2.097o/o c. 0.03%

b. huge electric discharge
d. rain

b. inverted virtual image
d. inverted real image

lV. Give one (or two) word(s) for the following.
1. The 5l unit of force.
2' The rapid back and forth movement of a body about a central position.
3. Violin, sitar and guitar betong to this crass of musicar instrumentr
4. Atoms or groups of atoms with a positive or negative charge.
5. A common scale used to measure the magnituJe of an earihquake.
6. The process of splitting up of white light into many colours.
7. A relatively small cerestial body that revolves around a planet.

V. Give two examples for the following.
1. Percussion instruments
2. Liquids that allow electric current to pass through.
3. Defects of the eye
4. Magnetic material
5. lnner planets of our solar system.

Vl Short answer type questions.
1. What are the disadvantages of friction?
2. why does a balloon burst when too much air is blown into it?
3. How does ozone layer protect life on Earth?
4. What is electroplating?
5. what is potable water? state the characteristics of potabte water

(asmalrs)

Vll. Long answer type questions.
1 ' with the help of a labelled diagram, explain the working of an electrolytic cef,. 17 Ets)2' i' Draw a neat diagram of a light ray being reflected by a plane mirror. Labdft

following in your diagram:
a. incident ray

c. Normal at the point of incidence
e. angle of reflection

reflected ray

angle of incidence . '

d. 78.8o/o

(1x8 marks)

(milElrs)
t

. 1prtD)
. I $:tr)

f,ir:b)
Fs)

b.

d.

ii. State the laws of reflection. , a
3. Define the nitrogen cycre. Draw a well-labelted diagram to explain it,
4. Write two main causes and effects of globalwarming. + ... *
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