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FOREWORD

The National Curriculum Framework (NCF), 2005, recommends that children’s life at school must
be linked to their life outside the school. This principle marks a departure from the legacy of bookish
learning which continues to shape our system and causes a gap between the school, home and
community. The syllabi and textbooks developed on the basis of NCF signify an attempt to implement
this basic idea. They also attempt to discourage rote learning and the maintenance of sharp
boundaries between different subject areas. We hope these measures will take us significantly
further in the direction of a child-centred system of education outlined in the National Policy on
Education (1986).

The success of this effort depends on the steps that school principals and teachers will take
to encourage children to reflect on their own learning and to pursue imaginative activities and
questions. We must recognise that, given space, time and freedom, children generate new
knowledge by engaging with the information passed on to them by adults. Treating the prescribed
textbook as the sole basis of examination is one of the key reasons why other resources and sites
of learning are ignored. Inculcating creativity and initiative is possible if we perceive and treat
children as participants in learning, not as receivers of a fixed body of knowledge.

These aims imply considerable change in school routines and mode of functioning. Flexibility
in the daily time-table is as necessary as rigour in implementing the annual calendar so that the
required number of teaching days are actually devoted to teaching. The methods used for teaching
and evaluation will also determine how effective this textbook proves for making children’s life at
school a happy experience, rather than a source of stress or boredom. Syllabus designers have
tried to address the problem of curricular burden by restructuring and reorienting knowledge at
different stages with greater consideration for child psychology and the time available for teaching.
The textbook attempts to enhance this endeavour by giving higher priority and space to
opportunities for contemplation and wondering, discussion in small groups, and activities requiring
hands-on experience.

The National Council of Educational Research and Training (NCERT) appreciates the hard
work done by the Textbook Development Committee responsible for this book. We wish to thank the
Chairperson of the advisory group in Science and Mathematics, Professor J.V. Narlikar and the
Chief Advisor for this book, Prof. V.B. Bhatia for guiding the work of this committee. Several teachers
contributed to the development of this textbook; we are grateful to their principals for making this
possible. We are indebted to the institutions and organisations which have generously permitted
us to draw upon their resources, material and personnel. We are especially grateful to the members
of the National Monitoring Committee, appointed by the Department of Secondary and Higher
Education, Ministry of Human Resource Development under the Chairpersonship of Professor Mrinal
Miri and Professor G.P. Deshpande, for their valuable time and contribution. As an organisation
committed to systemic reform and continuous improvement in the quality of its products, the NCERT
welcomes comments and suggestions which will enable us to undertake further revision and
refinement.

Director
New Delhi National Council of Educational
20 November 2006 Research and Training




Foreword

The Government of Andhra Pradesh has unleashed anew erain school education by
introducing extensive curricular reformsfrom the academic year 2020-21. The Government has
taken up curricular reformsintending to enhancethelearning outcomesof the childrenwith focuson
building solid foundetiona learning and to build up an environment conducivefor an effectiveteaching-
learning process. To achievethisobjective, Government of AndhraPradesh has decided toimplement
theNCERT curriculumfor Class 7th from theacademic year 2023-24 to reach thegloba standards.

Asapart of the curriculum reform, SCERT, Andhra Pradesh hastransated the NCERT
content of Scienceinto Telugu languagewith the consent of NCERT and devel opeditinto Bilingual
textbook QR codesareincorporated in the beginning of each lesson to enrich the content of the
subject and to enabl e learning outside the classroom. In thistextbook, lessonson thethemeslike
Food, Livingworld, Physical World, Chemistry areincorporated under Sciences. Inorder toreinforce
the concepts, several projectsand activitiesare given to incul cate scientific temperament. Each
lessonisprovided with eye catching illustrationsto engagethe children. The sdlient features of the
lessonsare given under thetitle“What you havelearnt for thereview of theimportant concepts.
Questionsareframed for each |esson to recapitul ate the conceptual understanding andto achieve
competenciesrequired for project works, drawingsand model making under “ Exercises’ An effort
has been madeto relate the scientific conceptswith thereal-life eventsthereby devel oping and
promoting scientific temperament in“ Extended L earning Activitiesand Projects’.

Wearegrateful to our Honourable Chief Minister Sri Y.S. Jagan Mohan Reddy for being
our source of ingpirationto carry out thisextensivereformin the Education Department. We extend
our gratitudeto our Honourable Minister of Education Sri Botcha Satyanarayanafor striving towards
qualitative education. Our specia thanksto Sri Praveen Prakash, |AS, Principal Secretary, School
Education Si S. Suresh Kumar IAS, Commissioner of School Education & State Project Director,
SamagraShikshaA.P, and Ms. Nidhi Meenal AS, Specia Officer English Medium Project - AP
for their constant motivation and guidance.

Weconvey our specid thankstothe NCERT for their cooperation and assstancein adopting
their curriculum. Weal so thank to our trand aters, editorsand layout designersfor their contribution
inthe development of thistextbook.

Weinvite constructive feedback from theteachersand the parentsin further refinement of
thetextbook.

Dr. B. Pratap Reddy
Director
SCERT-AndhraPradesh



PREFACE

This book is the outcome of the efforts of the Textbook Development Committee appointed
by the NCERT. The committee met a few times to interact with one another to improve the
draft. Then there was a review meeting in which many experts and practicing school
teachers were invited to review the draft and suggest improvements.

By and large we have stuck to the format of the Class VI book. By now, famous
characters, Boojho and Paheli, have been used to make the text interactive. Attempt has
been made to recall children’s own experiences and build concepts around them. This is
designed to connect science that they study in the school with their every-day life.

Many activities have been suggested to clarify concepts. Some of these activities are so
simple that children can perform them on their own. The requirement of the apparatus
required for the activities is minimal. We performed all the activities ourselves to ensure
that there was no difficulty in performing them in the school situation. The activities should
also help children in developing skills such as presentation of data in tabular and
graphical forms, reasoning and drawing inference from the given data.

The language of the book has been kept as simple as possible. A large number of
photographs, illustrations, cartoons, etc. have been included to make the book attractive.
To help teachers evaluate children effectively, a large number of exercises have been given
at the end of each chapter. The teachers are encouraged to frame additional exercises to
test children’s understanding. Some challenging exercises have also been devised for those
children who would like to appear for the National Talent Search Examination conducted
by the NCERT.

We are conscious of the fact that there is a paucity of additional reading material for
children. We have tried to address this problem by providing non-evaluative boxes. These
boxes, in blue, contain additional information, anecdotes, stories, strange facts and other
such interesting materials.

We all know that children are mischievous and playful by nature. Therefore, in order to
prevent any untoward incident during the performance of the activities in the school or
outside, necessary cautions, in red, have been inserted at various places in the book.

To prepare children to assume their roles as responsible citizens of tomorrow, attempt
has been made to sensitise them to the issues concerning gender, religion, environment,
health and hygiene, water scarcity and energy conservation. We have sought to weave into
the text the value of cooperation and the importance of peer learning.

An important feature of the book is what we call ‘Extended Learning’. These are totally
non-evaluative, and purely voluntary activities and projects. Some of the projects in this
section have been designed to enhance children’s interaction with the experts, teachers,
even parents, and society at large. The children are required to collect information of
various kind and draw conclusions of their own.

My request to teachers and parents is to use the book in the spirit in which it has been
written. Encourage children to perform activities and learn by doing, rather than by rote.
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You can supplement, or even replace, the activities given here. If you feel that you have
better alternatives, especially with your local/regional flavour, please write to us so that
these activities could be used in the future editions of the book.

We have been able to include only a small subset of children’s experiences. You have a
better knowledge of their experiences because you are in touch with them. Use them to
illustrate the concepts being taught. Above all, please do not stifle children’s natural
curiosity. Encourage them to ask questions, even if sometimes you feel uncomfortable. If
you do not know the answer to a question on the spot, do not feel embarrassed. You can
promise them to find the answer and deal with it later. Make a genuine attempt to get the
answer from whatever resources are within your reach, such as senior school or college
teachers, experts, libraries, internet, etc. If, in spite of your efforts, you cannot get the
answer to some question, you could write to NCERT.

I must thank the NCERT for enabling us to talk to children through the medium of this
book. Every member of the NCERT has been courteous and helpful to us. If you find this
book useful and enjoy teaching/learning science through this book, the Editing Team and
I shall consider ourselves well-rewarded.

V.B. BHATIA
Chief Advisor
Textbook Development Committee




TEXTBOOK DEVELOPMENT COMMITTEE (NCERT)

CHAIRPERSON, ADVISORY GROUP FOR TEXTBOOKS IN SCIENCE AND MATHEMATICS

J.V. Narlikar, Emeritus Professor, Inter University Centre for Astronomy and Astrophysics
(IUCCA), Ganeshkhind, Pune University, Pune

CHIEF ADVISOR

V.B. Bhatia, Professor, Retd. (Physics), Delhi University, Delhi

MEMBERS
Bharati Sarkar, Reader, Retd. (Zoology), Maitreyi College, Delhi University, Delhi

C.V. Shimray, Lecturer, Department of Education in Science and Mathematics (DESM),
NCERT, Sri Aurobindo Marg, New Delhi

D. Lahiry, Professor, Retd, DESM, NCERT, Sri Aurobindo Marg, New Delhi

G.P. Pande, Uttarakhand Seva Nidhi, Paryavaran Shiksha Sansthan, Jakhan Devi, Almora,
Uttaranchal

Harsh Kumari, Headmistress, CIE Experimental Basic School, Department of Education,
Delhi University, Delhi

J.S. Gill, Professor, DESM, NCERT, Sri Aurobindo Marg, New Delhi
Kamal Deep Peter, TGT (Science), Kendriya Vidyalaya, Bengaluru
Kanhiya Lal, Principal, Retd., Directorate of Education, Delhi

Lalita S. Kumar, Reader (Chemistry), School of Sciences, Indira Gandhi National Open
University (IGNOU), Maidan Garhi, New Delhi

Mohd. Iftikhar Alam, TGT (Science), Sarvodaya Bal Vidyalaya (No.1), Jama Masjid, Delhi

P.S. Yadava, Professor, Department of Life Sciences, Manipur University, Imphal

R. Joshi, Lecturer (Selection Grade), DESM, NCERT, Sri Aurobindo Marg, New Delhi

Rachna Garg, Lecturer, DESM, Central Institute of Educational Technology, NCERT, Sri
Aurobindo Marg, New Delhi

Ranjana Agrawal, Principal Scientist and Head, Division of Forecasting Techniques,
Indian Agricultural Statistics Research Institute, IARI Campus, Pusa, New Delhi

R.S. Sindhu, Professor, DESM, NCERT, Sri Aurobindo Marg, New Delhi

Ruchi Verma, Lecturer, PPMED, NCERT, Sri Aurobindo Marg, New Delhi

Sarita Kumar, Reader (Zoology), Acharya Narendra Dev College, Delhi University, Delhi
Sunila Masih, Teacher, Mitra GHS School, Suhagpur, P.O. Hoshangabad, Madhya Pradesh
V.K. Gupta, Reader (Chemistry), Hans Raj College, Delhi University, Delhi

MEMBER-COORDINATOR
R.K. Parashar, Lecturer, DESM, NCERT, Sri Aurobindo Marg, New Delhi




RATIONALISATION OF CONTENT
IN THE TEXTBOOKS

In view of the COVID-19 pandemic, it is imperative to reduce content load
on students. The National Education Policy 2020, also emphasises reducing
the content load and providing opportunities for experiential learning with
creative mindset. In this background, the NCERT has undertaken the
exercise to rationalise the textbooks across all classes. Learning Outcomes
already developed by the NCERT across classes have been taken into
consideration in this exercise.

Contents of the textbooks have been rationalised in view of the
following:

* Overlapping with similar content included in other subject areas in
the same class

e Similar content included in the lower or higher class in the same
subject

¢ Difficulty level

¢ Content, which is easily accessible to students without much
interventions from teachers and can be learned by children through
self-learning or peer-learning

e Content, which is irrelevant in the present context

This present edition, is a reformatted version after carrying out
the changes given above.
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A NOTE FOR THE STUDENTS

The team of Paheli and Boojho will be
with you as you journey through this
textbook. They love to ask questions.
All kind of questions come to their
minds and they collect them in their
sacks. Sometimes, they may share
some of these questions with you, as
you read through the chapters.

Paheli and Boojho are also on the
lookout for answers to many
questions — sometimes the questions
seem answered after they discuss
them with each other, sometimes
through discussions with other
classmates, teachers or their parents.

Answers to some questions do not

seem available even after all these. They might need to experiment on their own,
read books in the library, send questions to scientists. Just dig and dig and dig
into all possibilities and see if the questions can be answered. Perhaps, they
would carry some of the unanswered questions in their sacks to higher classes.

What will really thrill them would be your adding questions to their sacks or
answers to their questions. Sometimes, activities are suggested in the textbook,
results or findings of these by different groups of students would be of interest to
other students and teachers. You can complete the suggested activities and send
your results or findings to Paheli and Boojho. Do keep in mind that activities
that involve using blades, scissors or fire need to be done strictly under the care
of your teachers. Stick to the precautions given and then enjoy doing all the
suggested activities. Mind, the book will not be able to help you much, if the
activities are not completed!

We would like to advise you that you must make observations yourself and
record whatever results you get. Keen and true observations are necessary for
exploring any subject of study. For some
reason your results may turn out to be
different from those of your classmates.

Do not worry. Try to find out the reason
for these results instead of disregarding To
them. Do not ever copy results from your The Head
classmate. Department of Education in
You can send your feedback for Science and Mathematics,
Paheli and Boojho at: NCERT, Sri Aurobindo Marg,
New Delhi 110016
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Reproduction in
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o produce its kind is a

characteristic of all living

organisms. You have already
learnt this in Class VI. The production
of new individuals from their parents is
known as reproduction. But, how do
plants reproduce? There are different
modes of reproduction in plants which
we shall learn in this chapter.

8.1 MobDEs oF REPRODUCTION

In Class VI you learnt about different
parts of a flowering plant. Try to list the
various parts of a plant and write the
functions of each. Most plants have
roots, stems and leaves. These are called
the vegetative parts of a plant. After a
certain period of growth, most plants
bear flowers. You may have seen the
mango trees flowering in spring. It is
these flowers that give rise to juicy
mango fruit we enjoy in summer. We eat
the fruits and usually discard the seeds.
Seeds germinate and form new plants.
So, what is the function of flowers in
plants? Flowers perform the function of
reproduction in plants. Flowers are the
reproductive parts.

There are several ways by which
plants produce their offspring. These are
categorised into two types: (i) asexual,
and (ii) sexual reproduction. In asexual
reproduction plants can give rise to new
plants without seeds, whereas in sexual

reproduction, new plants are obtained
from seeds.

Paheli thought that new

plants always grow from seeds.
But, she has never seen the seeds
of sugarcane, potato and rose. She
wants to know how these plants
reproduce.

Asexual reproduction

In asexual reproduction new plants are
obtained without production of seeds.

Vegetative propagation

It is a type of asexual reproduction in

which new plants are produced from

roots, stems, leaves and buds. Since
reproduction is through the vegetative
parts of the plant, it is known as

vegetative propagation.
Activity 8.1

Cut a branch of rose or champa with a
node. This piece of branch is termed a
cutting. Bury the cutting in the soil. A
node is a part of the stem/branch at

which a leaf arises (Fig. 8.1). Water the

cutting every day and observe its
growth. Observe and record the number
of days taken for roots to come out and

REPRODUCTION IN PLANTS
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new leaves to arise. Try the same activity
by growing money plant in a jar of water
and record your observations.

-

Node

Bud in
the axil

Fig. 8.1 Stem-cutting of rose

You must have seen flower buds
developing into flowers. Apart from
flower buds, there are buds in the axil
(point of attachment of the leaf at the
node) of leaves which develop into
shoots. These buds are called vegetative
buds (Fig. 8.2). A bud consists of a short
stem around which immature
overlapping leaves are present. Vegetative
buds can also give rise to new plants.

Activity 8.2

Take a fresh potato. Observe the scars
on it with the help of a magnifying glass.
You may find bud(s) in them. These scars
are also called “eyes”. Cut the potato
into small portions, each with an eye
and bury them in the soil. Water the
pieces regularly for a few days and
observe their progress. What do you find?

Fig. 8.2 Potato plant sprouting from an ‘eye’

Likewise you can also grow ginger
(Fig. 8.3) or turmeric.

Bryophyllum (sprout leaf plant) has
buds in the margins of leaves (Fig. 8.4).
If a leaf of this plant falls on a moist

Fig. 8.3 Ginger with new plants sprouting
fromit

soil, each bud can give rise to a new
plant.

Roots of some plants can also give
rise to new plants. Sweet potato and
dahlia are examples.

Plants such as cacti produce new
plants when their parts get detached

REPRODUCTION IN PLANTS
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New plants

Fig. 8.4 Leaf of Bryophyllum with buds in the
margin

from the main plant body. Each
detached part can grow into a new
plant.

Boojho wants to know if
there is any advantage of
vegetative propagation.

Plants produced by vegetative
propagation take less time to grow and
bear flowers and fruits earlier than those
produced from seeds. The new plants
are exact copies of the parent plant, as
they are produced from a single parent.

Later in this chapter you will learn
that plants produced by sexual
reproduction have characters of both the
parents. Plants produce seeds as a result
of sexual reproduction.

Budding

You have already learnt about the tiny
organisms like yeast can be seen only
under a microscope. These grow and
multiply every few hours if sufficient
nutrients are made available to them.
Remember that yeast is a single-celled
organism. Let us see how they
reproduce?

Activity 8.3

(To be demonstrated by the teacher)
Take a piece of yeast cake or yeast
powder from a bakery or a chemist shop.
Take a pinch of yeast and place it in a
container with some water. Add a
spoonful of sugar and shake to dissolve
it. Keep it in the warm part of a room.
After an hour, put a drop of this liquid
on a glass slide and observe under a
microscope. What do you observe? You
may see the formation of new yeast cells
(Fig. 8.5).

Chain of buds
New bud

Developing bud

Yeast cell

Fig. 8.5 Reproduction in yeast by budding

The small bulb-like projection
coming out from the yeast cell is called
a bud. The bud gradually grows and
gets detached from the parent cell and
forms a new yeast cell. The new yeast
cell grows, matures and produces more
yeast cells. Sometimes, another bud
arises from the bud forming a chain of
buds. If this process continues, a large
number of yeast cells are produced in a
short time.

Fragmentation

You might have seen slimy green
patches in ponds, or in other stagnant
water bodies. These are the algae. When

REPRODUCTION IN PLANTS
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water and nutrients are available algae
grow and multiply rapidly by
fragmentation. An alga breaks up into
two or more fragments. These fragments
or pieces grow into new individuals
(Fig. 8.6). This process continues and
they cover a large area in a short period
of time.

Fig. 8.6 Fragmentation in spirogyra (an alga)

Spore formation

In Chapter 1 you learnt that the fungi
on a bread piece grow from spores which
are present in the air. Repeat Activity
1.2. Observe the spores in the cotton-
like mesh on the bread. When spores
are released they keep floating in the

/ Sporangium
Spores

7

Hypha

Fig. 8.7 Reproduction through spore formation
in fungus

Sori /

(Spore forming
bodies)

Fig. 8.8 Reproduction through spore formation
in fern

air. As they are very light they can cover
long distances.

Spores are asexual reproductive
bodies. Each spore is covered by a
hard protective coat to withstand
unfavourable conditions such as high
temperature and low humidity. So
they can survive for a long time. Under
favourable conditions, a spore
germinates and develops into a new
individual. Plants such as moss and
ferns (Fig. 8.8) also reproduce by means
of spores.

12.2 SExuaL REPRODUCTION

You have learnt earlier the structure of
a flower. You know that the flowers are
the reproductive parts of a plant.
Stamens are the male reproductive part
and pistil is the female reproductive part
(Fig. 8.9).

REPRODUCTION IN PLANTS
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Activity 8.4

Take a mustard/China rose/petunia
flower and separate its reproductive
parts. Study the various parts of a
stamen and pistil.

Flowers which contain either only
pistil or only stamens are called
unisexual flowers. Flowers which
contain both stamens and pistil are
called bisexual flowers. Corn, papaya
and cucumber produce unisexual
flowers, whereas mustard, rose and
petunia have bisexual flowers. Both

\ Anther
\ Filament

(a) Stamen

Stigma—

Stigma

Style

- Ovary\

Ovule

(b) Pistil

(a) Self-pollination

Fig. 8.9 Reproductive parts

10

male and female unisexual flowers may
be present in the same plant or in
different plants.

Could you identify the anther and
the filament of a stamen? [Fig. 8.9 (a)].
Anther contains pollen grains which
produce male gametes. A pistil consists
of stigma, style and ovary. Ovary
contains one or more ovules. The
female gamete or the egg is formed in
an ovule [Fig. 8.9 (b)]. In sexual
reproduction a male and a female
gamete fuse to form a zygote.

Boojho wants to know how the
male gamete in the pollen grain
reaches the female gamete present
in the ovule.

Pollination

Generally, pollen grains have a tough
protective coat which prevents them
from drying up. Since pollen grains are
light, they can be carried by wind or

/-\Pollens Stigma

Anther
—

N

(b) Cross-pollination

Fig. 8.10 Pollination in flower
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Boojho wants to know why
flowers are generally so colourful
and fragrant. Is it to attract
insects?

water. Insects visit flowers and carry
away pollen on their bodies. Some of
the pollen lands on the stigma of a flower
of the same kind. The transfer of pollen
from the anther to the stigma of a flower
is called pollination. If the pollen lands
on the stigma of the same flower or
another flower of the same plant, it is
called self-pollination. When the pollen
of a flower lands on the stigma of a flower
of a different plant of the same kind, it
is called cross-pollination [Fig. 8.10 (a)
and (b)].

Pollen grain (germinating)

Pollen tube
Zygote
forma-
tion
Ovum
(a) (v)

Fig. 8.11 Fertilisation (Zygote formation)

Fertilisation

The cell which results after fusion of
the gametes is called a zygote. The
process of fusion of male and female

12

(@)
(b)

Fig. 8.12 (a) Section of an apple, (b) Almond

gametes (to form a zygote) is called
fertilisation (Fig. 8.11). The zygote
develops into an embryo.

8.3 FRruits AND SEED FORMATION

After fertilisation, the ovary grows into
a fruit and other parts of the flower fall
off. The fruit is the ripened ovary. The
seeds develop from the ovules. The seed
contains an embryo enclosed in a
protective seed coat.

Some fruits are fleshy and juicy such
as mango and orange. Some fruits are
hard like almonds and walnuts
[Fig. 8.12 (a) and (b)].

8.4 SEED DISPERSAL

In nature same kind of plants grow at
different places. This happens because
seeds are dispersed to different places.
Sometimes after a walk through a forest
or a field or a park, you may have found
seeds or fruits sticking to your clothes.

REPRODUCTION IN PLANTS
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Did you try to observe how these seeds
were clinging to your clothes?

What do you think will happen if all
seeds of a plant were to fall at the same
place and grow there? There would be
severe competition for sunlight, water,
minerals and space. As a result the seeds
would not grow into healthy plants.
Plants benefit by seed dispersal. It
prevents competition between the plant
and its own seedlings for sunlight, water
and minerals. It also enables the plants
to invade new habitats for wider
distribution.

Seeds and fruits of plants are carried
away by wind, water and animals.
Winged seeds such as those of drumstick
and maple [Fig. 8.13 (a) and (b)], light

Seed

/\

Wing

(@) (b)
Fig. 8.13 Seeds of (a) drumstick and
(b) maple

seeds of grasses or hairy seeds of aak
(Madar) and hairy fruit of sunflower
[Fig. 8.14 (a), (b)], get blown off with the
wind to far away places. Some seeds are
dispersed by water. These fruits or seeds
usually develop floating ability in the
form of spongy or fibrous outer coat as
in coconut. Some seeds are dispersed by
animals, especially spiny seeds with
hooks which get attached to the bodies
of animals and are carried to distant
places. Examples are Xanthium
(Fig. 8.15) and Urena.

Some seeds are dispersed when the
fruits burst with sudden jerks. The seeds
are scattered far from the parent plant.
This happens in the case of castor and
balsam.

(@) (b)
Fig. 8.14 (a) The hairy fruit of sunflower and
(b) hairy seed of madar (aak)

Fig. 8.15 Xanthium
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Keywords

Asexual reproduction Hypha Sexual reproduction
Budding Ovule Spore

Embryo Pollen grain Sporangium
Fertilisation Pollen tube Vegetative propagation
Fragmentation Pollination Zygote

Gametes Seed dispersal

What you have learnt

All organisms multiply or reproduce their own kind.
In plants there are two modes of reproduction, asexual and sexual.

There are several methods of asexual reproduction such as
fragmentation, budding, spore formation and vegetative propagation.

Sexual reproduction involves the fusion of male and female gametes.

In vegetative propagation new plants are produced from different
vegetative parts such as leaves, stems and roots.

Flower is the reproductive part of a plant.

A flower may be unisexual with either the male or the female reproductive
parts.

A bisexual flower has both the male and the female reproductive parts.

The male gametes are found inside the pollen grains and female gametes
are found in the ovule.

Pollination is the process of transfer of pollen grains from the anther of
one flower to the stigma of the same or another flower.

Pollination is of two types, self-pollination and cross-pollination. In
self-pollination, pollen grains are transferred from the anther to the
stigma of the same flower. In cross-pollination, pollen grains are
transferred from the anther of one flower to the stigma of another flower
of the same kind.

Pollination takes place in plants with the help of wind, water and insects.
The fusion of male and female gametes is called fertilisation.
Fertilised egg is called zygote. Zygote develops into an embryo.

Fruit is the mature ovary whereas ovule develops into a seed, which
contains the developing embryo.

Seed dispersal is aided by wind, water and animals.

Seed dispersal helps the plants to (i) prevent overcrowding, (ii) avoid
competition for sunlight, water and minerals and (iii) invade new habitats.

16 REPRODUCTION IN PLANTS
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Exercises

1. Fill in the blanks:

(a) Production of new individuals from the vegetative part of parent is
called

(b) A flower may have either male or female reproductive parts. Such
a flower is called

(c) The transfer of pollen grains from the anther to the stigma of the
same or of another flower of the same kind is known as

(d) The fusion of male and female gametes is termed as

(e) Seed dispersal takes place by means of ,
and

Describe the different methods of asexual reproduction. Give examples.
Explain what you understand by sexual reproduction.

State the main difference between asexual and sexual reproduction.
Sketch the reproductive parts of a flower.

Explain the difference between self-pollination and cross-pollination.
How does the process of fertilisation take place in flowers?

Describe the various ways by which seeds are dispersed.

© ® N o o kLD

Match items in Column I with those in Column II:
Column I Column II
(a) Bud (i) Maple
(b) Eyes (ii)) Spirogyra
() Fragmentation (iii) Yeast
(d) Wings (iv) Bread mould
(e) Spores (v) Potato
(vi) Rose
10. Tick (V) the correct answer:
(a) The reproductive part of a plant is the
@) leaf (ii) stem (iii) root (iv) flower
(b) The process of fusion of the male and the female gametes is called
(i) fertilisation (i) pollination

(i) reproduction (iv) seed formation

18 REPRODUCTION IN PLANTS
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() Mature ovary forms the
(i) seed (ii) stamen
(iii) pistil (iv) fruit
(d) A spore producing organism is
(i) rose (ii)) bread mould
(iii) potato (iv) ginger
(e) Bryophyllum can reproduce by its
(i) stem (i) leaves

(iiij) roots (iv) flower

Extended Learning— Activities and Projects

1. Make your own cactus garden by collecting pieces cut from different
kinds of cacti. Grow the variety in one single flat container or in
separate pots.

2. Visit a fruit market and collect as many local fruits as possible. If many
fruits are not available, you can collect tomatoes and cucumbers (these
are fruits, though we use them as vegetables). Make drawings of the
different fruits. Split the fruits and examine the seeds within. Look for
any special characteristics in the fruits and their seeds.

You can visit a library also to learn about this.

3. Think of ten different fruit-bearing plants. Remember that many
vegetables are also fruits of the plants. Discuss with your teacher,
parents, farmers, fruit growers and agricultural experts (if available
nearby) and find out the manner of their dispersal. Present your data
in the form of a table as shown below:

S. No. | Name of fruit- |Agent through which | Part of or seed which
bearing plant | seeds are dispersed helps in dispersal

3.

4. Suppose there is one member of a particular kind of organism in a
culture dish, which doubles itself in one hour through asexual
reproduction. Work out the number of members of that kind of organism
which will be present in the culture dish after ten hours. Such a colony
of individuals arising from one parent is called a “clone”.

20 REPRODUCTION IN PLANTS
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Motion and Time

0758CH13

n Class VI, you learnt about different

types of motions. You learnt that a

motion could be along a straight line,
it could be circular or periodic. Can you
recall these three types of motions?

Table 9.1 gives some common
examples of motions. Identify the type
of motion in each case.

Table 9.1 Some examples of
different types of motion

Example of Type of motion

motion Along a straight
line/circular/

periodic

Soldiers in a
march past

Bullock cart
moving on a

straight road

Hands of an
athlete in a race

Pedal of a bicycle
in motion

Motion of the Earth
around the Sun

Motion of a swing

Motion of a
pendulum

It is common experience that the
motion of some objects is slow while that
of some others is fast.

22

9.1 SLow oR Fast

We know that some vehicles move faster
than others. Even the same vehicle may
move faster or slower at different times.
Make a list of ten objects moving along
a straight path. Group the motion of
these objects as slow and fast. How did
you decide which object is moving slow
and which one is moving fast?

If vehicles are moving on a road in
the same direction, we can easily tell
which one of them is moving faster than
the other. Let us look at the motion of
vehicles moving on a road.

Activity 9.1

Look at Fig. 9.1. It shows the position
of some vehicles moving on a road in
the same direction at some instant of
time. Now look at Fig. 9.2. It shows the
position of the same vehicles after some
time. From your observation of the two
figures, answer the following questions:

Which vehicle is moving the fastest
of all? Which one of them is moving the
slowest of all?

The distance moved by objects in a
given interval of time can help us to
decide which one is faster or slower. For
example, imagine that you have gone to
see off your friend at the bus stand.
Suppose you start pedalling your bicycle
at the same time as the bus begins to

MortioN AND TIME
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Fig. 9.1 Vehicles moving in the same direc-

tion on a road

Fig. 9.2 Position of vehicles shown in
Fig. 9.1 after some time

move. The distance covered by you after
5 minutes would be much smaller than
that covered by the bus. Would you say
that the bus is moving faster than the
bicycle?

We often say that the faster vehicle
has a higher speed. In a 100-metre race

24

it is easy to decide whose speed
is the highest. One who takes
shortest time to cover the
distance of 100 metres has the
highest speed.

9.2 SPEED

You are probably familiar with
the word speed. In the
examples given above, a higher
speed seems to indicate that a
given distance has been
covered in a shorter time, or a
larger distance covered in a
given time.

The most convenient way to
find out which of the two or
more objects is moving faster
is to compare the distances
moved by them in a unit time.
Thus, if we know the distance
covered by two buses in one
hour, we can tell which one is
faster. We call the distance
covered by an object in a unit
time as the speed of the object.

When we say that a car is
moving with a speed of 50
kilometres per hour, it implies
that it will cover a distance of

50 kilometres in one hour. However, a
car seldom moves with a constant speed
for one hour. In fact, it starts moving
slowly and then picks up speed. So,
when we say that the car has a speed of
50 kilometres per hour, we usually
consider only the total distance covered
by it in one hour. We do not bother
whether the car has been moving with

MortioN AND TIME
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a constant speed or not during that
hour. The speed calculated here is
actually the average speed of the car. In
this book we shall use the term speed
for average speed. So, for us the speed
is the total distance covered divided
by the total time taken. Thus,

Total distance covered

Speed = -
Total time taken

In everyday life we seldom find objects
moving with a constant speed over
long distances or for long durations
of time. If the speed of an object moving
along a straight line keeps changing,
its motion is said to be non-uniform.
On the other hand, an object moving
along a straight line with a constant
speed is said to be in uniform motion.
In this case, the average speed is the
same as the actual speed.

We can determine the speed of a given
object once we can measure the time
taken by it to cover a certain distance.
In Class VI you learnt how to measure
distances. But, how do we measure
time? Let us find out.

9.3 MEASUREMENT OF TIME

If you did not have a clock, how would
you decide what time of the day it is?
Have you ever wondered how our elders
could tell the approximate time of the
day by just looking at shadows?

How do we measure time interval of
a month? A year?

Our ancestors noticed that many
events in nature repeat themselves after
definite intervals of time. For example,

26

they found that the sun rises everyday
in the morning. The time between one
sunrise and the next was called a day.
Similarly, a month was measured from
one new moon to the next. A year was
fixed as the time taken by the earth to
complete one revolution of the sun.

Often we need to measure intervals
of time which are much shorter than a
day. Clocks or watches are perhaps the
most common time measuring devices.
Have you ever wondered how clocks and
watches measure time?

The working of clocks is rather
complex. But all of them make use of
some periodic motion. One of the most
well-known periodic motions is that of
a simple pendulum.

(a) Wall clock (b) Table clock

(c) Digital clock

Fig. 9.3 Some common clocks

MortioN AND TIME
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Fig. 9.4 (a) A simple
pendulum

A simple pendulum consists of a
small metallic ball or a piece of stone
suspended from a rigid stand by a
thread [Fig. 9.4 (a)]. The metallic ball is
called the bob of the pendulum.

Fig. 9.4 (a) shows the pendulum at
rest in its mean position. When the bob
of the pendulum is released after taking
it slightly to one side, it begins to move
to and fro [Fig. 9.4 (b)]. The to and fro
motion of a simple pendulum is an
example of a periodic or an oscillatory
motion.

The pendulum is said to have
completed one oscillation when its bob,
starting from its mean position O, moves

28

Fig. 9.4 (b) Different
positions of the bob of an
oscillating simple pendulum

to A, to B and back to O. The
pendulum also completes one
oscillation when its bob moves
from one extreme position A to the
other extreme position B and
comes back to A. The time taken
by the pendulum to complete one
oscillation is called its time
period.

Activity 9.2

Set up a simple pendulum as
shown in Fig. 9.4 (a) with a
thread or string of length nearly

one metre. Switch off any fans
nearby. Let the bob of the
pendulum come to rest at its

B mean position. Mark the mean
position of the bob on the floor
below it or on the wall behind it.

To measure the time period of

the pendulum we will need

a stopwatch. However, if a
stopwatch is not available, a table
clock or a wristwatch can be used.

To set the pendulum in motion,
gently hold the bob and move it slightly
to one side. Make sure that the string
attached to the bob is taut while you
displace it. Now release the bob from its
displaced position. Remember that the
bob is not to be pushed when it is
released. Note the time on the clock when
the bob is at its mean position. Instead
of the mean position you may note the
time when the bob is at one of its
extreme positions. Measure the time the
pendulum takes to complete 20
oscillations. Record your observations

MortioN AND TIME
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in Table 9.2. The first observation shown
is just a sample. Your observations could
be different from this. Repeat this
activity a few times and record your
observations. By dividing the time taken
for 20 oscillations by 20, get the time
taken for one oscillation, or the time
period of the pendulum.

Is the time period of your pendulum
nearly the same in all cases?

Note that a slight change in the
initial displacement does not affect the
time period of your pendulum.

Nowadays most clocks or watches
have an electric circuit with one or more

Table 9.2 Time period of a simple
pendulum

Length of the string = 100 cm

S.No.| Time taken for 20 | Time period

oscillations (s) (s)
1. 42 2.1
2.
i

cells. These clocks are called quartz
clocks. The time measured by quartz
clocks is much more accurate than that
by the clocks available earlier.

Units of time and speed

The basic unit of time is a second. Its
symbol is s. Larger units of time are
minutes (min) and hours (h). You
already know how these units are related
to one another.

What would be the basic unit of
speed?

Since the speed is distance/time, the
basic unit of speed is m/s. Of course, it
could also be expressed in other units
such as m/min or km/h.

You must remember that the
symbols of all units are written in
singular. For example, we write 50 km
and not 50 kms, or 8 cm and not 8 cms.

Boojho is wondering how many
seconds there are in a day and how
many hours in a year. Can you help
him?

refinements of the pendulum clocks.

There is an interesting story about the discovery that the time period of a given
pendulum is constant. You might have heard the name of famous scientist
Galileo Galilie (A.D. 1564 —-1642). It is said that once Galileo was sitting in a
church. He noticed that a lamp suspended from the ceiling with a chain was
moving slowly from one side to the other. He was surprised to find that his
pulse beat the same number of times during the interval in which the lamp
completed one oscillation. Galileo experimented with various pendulums to
verify his observation. He found that a pendulum of a given length takes always
the same time to complete one oscillation. This observation led to the
development of pendulum clocks. Winding clocks and wristwatches were
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Different units of time are used
depending on the need. For example, it
is convenient to express your age in
years rather than in days or hours.
Similarly, it will not be wise to express
in years the time taken by you to cover
the distance between your home and
your school.

How small or large is a time interval
of one second? The time taken in saying
aloud “two thousand and one” is nearby
one second. Verify it by counting aloud
from “two thousand and one” to “two
thousand and ten”. The pulse of a
normal healthy adult at rest beats about
72 times in a minute that is about 12
times in 10 seconds. This rate may be
slightly higher for children.

Paheli wondered how time was
measured when pendulum
clocks were not available.

Many time measuring devices were
used in different parts of the world before
the pendulum clocks became popular.
Sundials, water clocks and sand clocks
are some examples of such devices.
Different designs of these devices were
developed in different parts of the world
(Fig. 9.5).

9.4 MEASURING SPEED

Having learnt how to measure time and
distance, you can calculate the speed of
an object. Let us find the speed of a ball
moving along the ground.

Activity 9.3

Draw a straight line on the ground with
chalk powder or lime and ask one of
your friends to stand 1 to 2 m away from
it. Let your friend gently roll a ball along
the ground in a direction perpendicular
to the line. Note the time at the moment
the ball crosses the line and also when
it comes to rest (Fig. 9.6). How much
time does the ball take to come to rest?

The smallest time interval that can be measured with commonly available
clocks and watches is one second. However, now special clocks are available
that can measure time intervals smaller than a second. Some of these clocks
can measure time intervals as small as one millionth or even one billionth of a
second. You might have heard the terms like microsecond and nanosecond.
One microsecond is one millionth of a second. A nanosecond is one billionth
of a second. Clocks that measure such small time intervals are used for scientific
research. The time measuring devices used in sports can measure time intervals
that are one tenth or one hundredth of a second. On the other hand, times of
historical events are stated in terms of centuries or millenniums. The ages of
stars and planet are often expressed in billions of years. Can you imagine the
range of time intervals that we have to deal with?
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(a) Sundial at Jantar Mantar, Delhi

(b) Sand clock

(c) Water clock

Fig. 9.5 Some ancient time-measuring devices

Fig. 9.6 Measuring the speed of a ball

Measure the distance between the point
at which the ball crosses the line and
the point where it comes to rest. You
can use a scale or a measuring
tape. Let different groups repeat the
activity. Record the measurements in
Table 9.3. In each case calculate the
speed of the ball.

You may now like to compare your
speed of walking or cycling with that of
your friends. You need to know the
distance of the school from your home
or from some other point. Each one of
you can then measure the time taken
to cover that distance and calculate your
speed. It may be interesting to know who
amongst you is the fastest. Speeds of
some living organisms are given in

MortioN AND TIME
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Table 9.3 Distance moved and time taken by a moving ball

Name of the group
the ball (m)

Distance moved by

Time taken (s) | Speed = Distance/

Time taken (m/s)

Table 9.4, in km/h. You can calculate
the speeds in m/s yourself.

Rockets, launching satellites into
earth’s orbit, often attain speeds up to
8 km/s. On the other hand, a tortoise
can move only with a speed of about 8
cm/s. Can you calculate how fast is the
rocket compared with the tortoise?

Once you know the speed of an
object, you can find the distance moved
by it in a given time. All you have to do
is to multiply the speed by time. Thus,

Distance covered = Speed x Time

You can also find the time an object
would take to cover a distance while
moving with a given speed.

Time taken = Distance/Speed

Boojho wants to know
whether there is any device
that measures the speed.

You might have seen a meter fitted
on top of a scooter or a motorcycle.
Similarly, meters can be seen on the
dashboards of cars, buses and other
vehicles. Fig. 9.7 shows the dashboard
of a car. Note that one of the meters has
km/h written at one corner. This is
called a speedometer. It records the

Table 9.4 Fastest speed that some animals can attain

S. No. Name of the object Speed in km/h Speed in m/s
1. Falcon 320 %
2. Cheetah 112

3. Blue fish 40-46

4. Rabbit 56

5. Squirrel 19

6. Domestic mouse 11

7. Human 40

8. Giant tortoise 0.27

9. Snail 0.05
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Fig. 9.7 The dashboard of a car

speed directly in km/h. There is also
another meter that measures the
distance moved by the vehicle. This
meter is known as an odometer.

While going for a school picnic, Paheli
decided to note the reading on the
odometer of the bus after every
30 minutes till the end of the journey.
Later on she recorded her readings in
Table 9.5.

Can you tell how far was the picnic
spot from the school? Can you calculate
the speed of the bus? Looking at the
Table, Boojho asked Paheli whether she
can tell how far they would have
travelled till 9:45 AM. Paheli had no
answer to this question. They went to
their teacher. She told them that one
way to solve this problem is to plot a
distance-time graph. Let us find out how
such a graph is plotted.
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9.5 DisTANCE-TIME GRAPH

You might have seen that newspapers,
magazines, etc., present information in
various forms of graphs to make it

Table 9.5 Odometer reading at
different times of the journey

Time Odometer | Distance from
(AM) reading the starting
point
8:00 AM | 36540 km 0 km
8:30 AM | 36560 km 20 km
9:00 AM | 36580 km 40 km
9:30 AM | 36600 km 60 km
10:00 AM | 36620 km 80 km
10
9.
8.
7 A
& 5
4.
3.
2- I
11
1 2 3 4 5 6
Overs

Fig. 9.8 A bar graph showing runs scored by a
team in each over

interesting. The type of graph shown in
Fig. 9.8 is known as a bar graph.
Another type of graphical representation
is a pie chart (Fig. 9.9). The graph shown
in Fig. 9.10 is an example of a line graph.
The distance-time graph is a line graph.
Let us learn to make such a graph.

MortioN AND TIME
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Other gases

Oxygen

Nitrogen

Fig. 9.9 A pie chart showing composition
of air
Y

80
70 A
60 -
50 A
40 -
30 A
20 -
10 -

Weight (in kg)

2 4 6 8 10 12 14 16 18 20 22

Age (in year)

Fig. 9.10 A line graph showing change in
weight of a man with age

Take a sheet of graph paper. Draw
two lines perpendicular to each other
on it, as shown in Fig. 9.11. Mark the
horizontal line as XOX' It is known as
the x-axis. Similarly mark the vertical
line YOY'. It is called the y-axis. The point
of intersection of XOX' and YOY' is
known as the origin O. The two
quantities between which the graph is
drawn are shown along these two axes.
We show the positive values on the
x-axis along OX. Similarly, positive
values on the y-axis are shown along
QY. In this chapter we shall consider
only the positive values of quantities.
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v
Fig. 9.11 x-axis and y-axis on a graph paper
Therefore, we shall use only the shaded

part of the graph shown in Fig. 9.11.
Boojho and Paheli found out the
distance travelled by a car and the time

taken by it to cover that distance. Their
data is shown in Table 9.6.

Table 9.6 The motion of a car

S. No. | Time (min.) | Distance (km)
1. 0 0
2. 1 1
SN 2 2
4. 3 3
5. 4 4
6. 5 5

You can make the graph by following
the steps given below:

* Draw two perpendicular lines to
represent the two axes and mark
them as OX and OY as in Fig. 9.11.

* Decide the quantity to be shown
along the x-axis and that to be
shown along the y-axis. In this case

MortioN AND TIME
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we show the time along the x-axis
and the distance along the y-axis.
Choose a scale to represent the
distance and another to represent
the time on the graph. For the motion
of the car scales could be

Time: 1 min = 1 cm

Distance: 1 km =1 cm

Mark values for the time and the
distance on the respective axes
according to the scale you have
chosen. For the motion of the car
mark the time 1 min, 2 min, ... on
the x-axis from the origin O.
Similarly, mark the distance 1 km,
2 km ... on the y-axis (Fig. 9.12).
Now you have to mark the points on
the graph paper to represent each
set of values for distance and time.
Observation recorded at S. No. 1
in Table 9.6 shows that at time
0 min the distance moved is also
zero. The point corresponding to this
set of values on the graph will
therefore be the origin itself. After 1
minute, the car has moved a distance
of 1 km. To mark this set of values
look for the point that represents
1 minute on the x-axis. Draw a line
parallel to the y-axis at this point.
Then draw a line parallel to the
x-axis from the point corresponding
to distance 1 km on the y-axis. The
point where these two lines
intersect represents this set of values
on the graph (Fig. 9.12). Similarly,
mark on the graph paper the
points corresponding to different
sets of values.

Distance (in km)

Distance (in km)

\(2 min, 2 km)

(1 min, 1 km)

0 1 2 3 4 5
Time (in minutes)

Fig. 9.12 Making a graph

N2 mis, 2 km)

™ min, 1 km)

0 1 2 3 4 5 X
Time (in minutes)

Fig. 9.13 Making a graph

Fig. 9.12 shows the set of points on
the graph corresponding to positions
of the car at various times.

Join all the points on the graph as
shown in Fig. 9.13. It is a straight
line. This is the distance-time graph
for the motion of the car.

If the distance-time graph is a
straight line, it indicates that the
object is moving with a constant
speed. However, if the speed of the
object keeps changing, the graph can
be of any other shape.

MortioN AND TIME
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Fig. 9.14 Distance-time graph of the bus

Generally, the choice of scales is not
as simple as in the example given in
Fig. 9.12 and 9.13. We may have to
choose two different scales to represent
the desired quantities on the x-axis and
the y-axis. Let us try to understand this
process with an example.

Let us again consider the motion of
the bus that took Paheli and her friends
to the picnic. The distance covered and
time taken by the bus are shown in
Table 9.5. The total distance covered by
the bus is 80 km. If we decide to choose
a scale 1 km = 1 cm, we shall have to
draw an axis of length 80 cm. This is
not possible on a sheet of paper. On the
other hand, a scale 10 km = 1 cm would
require an axis of length only 8 cm. This
scale is quite convenient. However, the
graph may cover only a small part of
the graph paper. Some of the points to
be kept in mind while choosing
the most suitable scale for drawing a
graph are:
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= the difference between the highest
and the lowest values of each
quantity.

= the intermediate values of each
quantity, so that with the scale
chosen it is convenient to mark the
values on the graph, and

* to utilise the maximum part of the
paper on which the graph is to be
drawn.

Suppose that you are given a graph
paper of size 25 cm x 25 cm. One of the
scales which meets the above conditions
and can accommodate the data of Table
9.5 could be

Distance: 5 km = 1 cm, and

Time: 6 min = 1 cm

Can you now draw the distance-time
graph for the motion of the bus? Is the
graph drawn by you similar to that
shown in Fig. 9.13?

Distance-time graphs provide a
variety of information about the motion

MortioN AND TIME




90 A
80 -
70 -
60 1
50 -
40
30 A

S 50(8.80)

20 1
10

8:00 8:30 9:00

9:30 10:00

Qoo (edadho) -

$609. 14 238y) Gw) Srdo-s°00 [°5

DgrSesore, Heo 9.12 b5 9.138° BES &
PSBeE® erre 'ﬁ)&é@ Q0DE o0& Jowgio .
X-©§0 0 Y-©§on SH0dS ordHeod
Jor0Ee8 odo Bo 33563 fo&%é} Qo8B
60008, 2.8 eIrSrSns® & (BB @go
B850 Bco&mro.

HPD HHBC W IO DBEATBS
B8RS aky) Somrd) HE°I0 $68dTro. @y
(BABTHONS &80 $BAW ©orHDH HES sewo HGS
9.56° Srdedod. k) HASrBodd Iwdo Erdo
80 8.8, S 188 120.8 ?so&en 20 DoH%ods,
80 0.8 LD Ko ogrd) Acrd. SAB0D BB
RGO B éass;)_@, 108.& 120.& '(so&egén 8
200.8 LD Ko wFo Lr@d ©BdBo. & SH
e JPETIH0BOMT GoENOd. Lond, & (™D,
B 208 508 grrrl) L@ ©BN08. [FH
ACDHEPRS KBT® o0k DoHBBEE HER0H
855028 Q) woTen:

SOV NOAIN SN

" (D8 Trd ¥ edhE O ©Eie) dende

05 50,
= (RS° Dendeds EGgHoso e HBoNEo 80

(58 T°8 G L Devden BenkoHod e

50 DD BeHH).

" (S RS0 Do¥) ﬁ@{é PRl GODTHOD

8558,

D% 25208 x 25 0.8 $8sre0 &
&) ((* AS0 2,88 aT)B) wdhdowro. P
Q8Hd odrHeonr, é@é 9.5 $0%8 Serozels
0N o Bod DForre &oEHD).

&red0: 5 8.8 = 1 0.,

oo 69 =1 0.

2:0) S8 o B Brdo-sPeo [T
Achiteooe? ot ADS (P $e00.9.138° S
8 S8 eQHoo?

2.8 H&8 & Sgrodo & VBIY, Erdo-
00 ([(PHen Seaedd $omodod I8 Ssee

DL TeTeR) OBTR.

45




when compared to the data presented
by a table. For example, Table 9.5 gives
information about the distance moved
by the bus only at some definite time
intervals. On the other hand, from the
distance-time graph we can find the
distance moved by the bus at any
instant of time. Suppose we want to
know how much distance the bus had
travelled at 8:15 AM. We mark the point
corresponding to the time (8:15 AM) on
the x-axis (Fig. 9.14). Suppose this point
is A. Next we draw a line perpendicular
to the x-axis (or parallel to the y-axis) at

Keywords

Bar graph
Graphs

Non-uniform motion Speed

What you have Learnt

otner.

Oscillation
Simple pendulum

point A. We then mark the point, T, on
the graph at which this perpendicular
line intersects it (Fig. 9.14). Next, we
draw a line through the point T parallel
to the x-axis. This intersects the y-axis
at the point B. The distance
corresponding to the point B on the y-
axis, OB, gives us the distance in km
covered by the bus at 8:15 AM. How
much is this distance in km? Can you
now help Paheli to find the distance
moved by the bus at 9:45 AM? Can you
also find the speed of the bus from its
distance-time graph?

Time period
Uniform motion
Unit of time

The speed of an object is the distance travelled divided by the time taken
to cover that distance. Its basic unit is metre per second (m/s).

Periodic events are used for the measurement of time. Periodic motion of
a pendulum has been used to make clocks and watches.

Motion of objects can be presented in pictorial form by their

distance-time graphs.

The distance-time graph for the motion of an object moving with a constant

speed is a straight line.
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Exercises
1. Classify the following as motion along a straight line, circular or
oscillatory motion:
(i) Motion of your hands while running.
(i) Motion of a horse pulling a cart on a straight road.
(i) Motion of a child in a merry-go-round.
(iv) Motion of a child on a see-saw.
(v) Motion of the hammer of an electric bell.
(v Motion of a train on a straight bridge.
2. Which of the following are not correct?
(i) The basic unit of time is second.
(ii) Every object moves with a constant speed.
(iii) Distances between two cities are measured in kilometres.
(iv) The time period of a given pendulum is constant.
(v) The speed of a train is expressed in m/h.

3. A simple pendulum takes 32 s to complete 20 oscillations. What is the
time period of the pendulum?

4. The distance between two stations is 240 km. A train takes 4 hours to
cover this distance. Calculate the speed of the train.

S. The odometer of a car reads 57321.0 km when the clock shows the time
08:30 AM. What is the distance moved by the car, if at 08:50 AM, the
odometer reading has changed to 57336.0 km? Calculate the speed of
the car in km/min during this time. Express the speed in km/h also.

6. Salma takes 15 minutes from her house to reach her school on a
bicycle. If the bicycle has a speed of 2 m/s, calculate the distance
between her house and the school.

7. Show the shape of the distance-time graph for the motion in the
following cases:

(i) A car moving with a constant speed.
(ii) A car parked on a side road.

8. Which of the following relations is correct?

T et o 15 - T Distance
= X =
(i) pee istance x Time (ii) pee Time

Time 1
(iv) Speed =

(iii) Speed =

Distance Distance x Time
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9. The basic unit of speed is:
(i) km/min (i) m/min
(iii) km/h (iv) m/s

10. A car moves with a speed of 40 km/h for 15 minutes and then with a
speed of 60 km/h for the next 15 minutes. The total distance covered by

the car is:
(i) 100 km (i) 25km
(iii)) 15km (iv) 10km

11. Suppose the two photographs, shown in Fig. 9.1 and Fig. 9.2, had
been taken at an interval of 10 seconds. If a distance of 100 metres
is shown by 1 cm in these photographs, calculate the speed of the

fastest car.

12. Fig. 9.15 shows the distance-time graph for the motion of two vehicles
A and B. Which one of them is moving faster?

Distance ——3

—>» Time
Fig. 9.15 Distance-time graph for the motion of two cars

13. Which of the following distance-time graphs shows a truck moving with
speed which is not constant?

Distance —p
Distance —p

Time —p Time —»

(i) (i)
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Distance —p
Distance —p

Time —» Time —»
(iii) (iv)
Extend Learning — Activities and Projects

1. You can make your own sundial and use it to mark the time of the day
at your place. First of all find the latitude of your city with the help of an
atlas. Cut out a triangular piece of a cardboard such that its one angle
is equal to the latitude of your place and the angle opposite to it is a
right angle. Fix this piece, called gnomon, vertically along a diameter of
a circular board a shown in Fig. 9.16. One way to fix the gnomon could
be to make a groove along a diameter on the circular board.

Next, select an open space, which receives sunlight for most of the day.
Mark a line on the ground along the North-South direction. Place the
sundial in the sun as shown in Fig. 9.16. Mark the position of the tip of
the shadow of the gnomon on the circular board as early in the day as
possible, say 8:00 AM. Mark the position of the tip of the shadow every
hour throughout the day. Draw lines to connect each point marked by
you with the centre of the base of the gnomon as shown in Fig. 9.16.
Extend the lines on the circular board up to its periphery. You can use
this sundial to read the time of the day at your place. Remember that
the gnomon should always be placed in the North-South direction as
shown in Fig. 9.16.

Fig. 9.16

MortioN AND TIME




B0
B0

D000 (R.) 10000 (R.)
(i) (iv)
D8 wghdSo - Hzyen, @*@égw

1. &% yabore a8 ﬁéﬁ&diwc"?%\éds:vé) =2, ﬁ)aéa?écl@a‘%o &t 00eR)) rHBOSHD).
@R B GHBPACD B (KEFo BwE) w5PoR) Beon&od. 2.8 8o Bl
g0 Do) ©5P0F08° BEPH0 M SoTED, TS AHBT ezé&‘éssao ©028%50
ety a8 @éoénégés (Beherseoedy) é@@ozﬁo& LS ™ Dol & o8
) D DHeo 9.16 S S1d Borre a8 Eée)@s"é ®8 B %590 Boa)&
Q0N ©8BoB0&. HBUSS @ Kw¥) e TR0 Somb md 32 ISt FHS
D ©&8olKko a8 LeBo.

SoxE, S aéaggé griio Srdgeeod S8 edeBon a@&)&aoiﬁagso& EVEAES)
&88 tﬁgsa BES® .8 Aso HBoBol. Hevo 9. 168° iﬁJ%)?é Dgore HE BEASTTR
oK BoSod. FS &Dég % E P HEss 8% B0 S,
STPEBERS GBaHo 8.00 Kot $HaHo & HBoSodk. Sesome (58 Koo &3
SwE), Faled %m@& HBoBok. Heo 9. 168® 7253%326 Do & HBOAS (&
é)oc’))@:éa %5 &»é& wtord grifo Soes Dot & BenHdr Aded AcHod. &b
Ao Y8 23’563 0P S8 JPoSos. L (Froso & Q@W@&@@@?é@@%
& O ?ﬁ&dﬁ:o@(‘O& $QJC35°50{55€§)Q H580 9.16 & DS Dvore FHS K
A& 6B85-658e HITES somrol HgYHE od.

N

Se0 9.16

DD HDAI) SN 53




54

2. Collect information about time-measuring devices that were used in
the ancient times in different parts of the world. Prepare a brief write up
on each one of them. The write up may include the name of the device,
the place of its origin, the period when it was used, the unit in which
the time was measured by it and a drawing or a photograph of the
device, if available.

3. Make a model of a sand clock which can measure a time interval of 2
minutes (Fig. 9.17).

Fig. 9.17

4. You can perform an interesting activity when you visit a park to ride a
swing. You will require a watch. Make the swing oscillate without
anyone sitting on it. Find its time period in the same way as you did for
the pendulum. Make sure that there are no jerks in the motion of the
swing. Ask one of your friends to sit on the swing. Push
it once and let it swing naturally. Again measure its time period.
Repeat the activity with different persons sitting on the swing. Compare
the time period of the swing measured in different cases. What
conclusions do you draw from this activity?

Did you know?

The time-keeping services in India are provided by the National Physical
Laboratory, New Delhi. The clock they use can measure time intervals
with an accuracy of one-millionth of a second. The most accurate clock in
the world has been developed by the National Institute of Standards and
Technology in the U.S.A. This clock will lose or gain one second after
running for 20 million years.
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Electric Current
and its Effects

0758CH14

ou might have tried the game

‘How steady is your hand?’

suggested in Chapter 9 of
Class VI. If not, you may try it out now.
Paheli and Boojho had also set up the
game by connecting an electric circuit
as suggested in Class VI. They had lots
of fun trying it out with their families
and friends. They enjoyed it so much
that they decided to suggest it to a
cousin of theirs who stayed in a
different town. So, Paheli made a neat
drawing showing how the various
electric components were to be
connected (Fig.10.1).

Fig. 10.1 Setup to check how steady
your hand is

Can you draw this circuit
conveniently? It made Boojho wonder if
there was an easier way to represent
these electric components.
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10.1 SymBoLs oF ELECTRIC
COMPONENTS

Some common electric components can
be represented by symbols. In Table 10.1,
some electric components and their
symbols are shown. You may come
across different symbols for these
components in different books. However,
in this book, we shall be using the
symbols shown here.

Look at the symbols carefully. In the
symbol for the electric cell, notice that
there is a longer line and a shorter but
thicker parallel line. Do you recall that
an electric cell has a positive terminal
and a negative terminal? In the symbol
of the electric cell, the longer line
represents the positive terminal and the
thicker, shorter line represents the
negative terminal.

For a switch the ‘ON’ position and
the ‘OFF’ position are represented by the
symbols as shown. The wires used to
connect the various components in a
circuit are represented by lines.

In Table 10.1, a battery and its
symbol are also shown. Do you know
what a battery is? Look at the symbol of
a battery. Can you make out what a
battery could be? For some of the
activities we may need more than one
cell. So, we connect two or more cells
together as shown in Fig.10.2. Notice

ELEcTRIC CURRENT AND ITS EFFECTS
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Table 10.1 Symbols for some
electric circuit components

S.No.| Electric component Symbol

1. Electric cell

—

2. Electric bulb

@

3. Switch in ‘ON’ position

— —
4. Switch in ‘OFF’ position

e —
S. Battery

_||.{|_
6. Wire

that the positive terminal of one cell is
connected to the negative terminal of the
next cell. Such a combination of two or
more cells is called a battery.
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Many devices such as torches,
transistors, toys, TV remote controls, use
batteries. However, in some of these
devices the electric cells are not always
placed one after the other as shown in
Fig. 10.2. Sometimes the cells are placed
side by side. Then how are the terminals
of the cells connected? Look carefully
inside the battery compartment of any
device. There is usually a thick wire or
a metal strip connecting the positive
terminal of one cell to the negative
terminal of the next cell (Fig.10.3). In
order to help you to place the cells
correctly in the battery compartment,
4’ and “~’ symbols are usually printed
there.

How can we connect the cells to
prepare batteries for our activities? You
may make a cell holder, as shown in
Fig.10.4, using a wooden block, two iron
strips and rubber bands. It is necessary

(@) (b)

Fig. 10.2 (a) A battery of two cells
(b) A battery of four cells

Fig. 10.3 Connecting two cells together to
make a battery

ELEcTRIC CURRENT AND ITS EFFECTS
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Fig. 10.4 A cell holder

Fig. 10.5 Another type of cell holder

that the rubber bands hold the metal
strips tightly.

You could also buy cell holders from
the market for making batteries of two
or more electric cells. Place the cells in
them properly, such that the positive

Paheli and Boojho wonder whether
the batteries used in tractors, trucks
and inverters are also made from cells.
Then why is it called a battery? Can
you help them to find the answer to
this question?

Fig. 10.6 Truck battery and its cutout
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terminal of one cell is connected to the
negative terminal of the next cell.
Connect a piece of wire each to the two
metal clips on the cell holder as shown
in Fig.10.5. Your battery is ready for
use.

The symbol used for representing a
battery is shown in Table.10.1.

Let us now draw a circuit diagram of
an electric circuit using symbols shown
in Table 10.1.

Activity 10.1

Make the electric circuit shown in
Fig. 10.7. You used a similar circuit
in Class VI to make an electric bulb
glow. Do you remember that the bulb
glows only when the switch is in the
‘ON’ position? The bulb glows as soon
as the switch is moved to the ‘ON’
position.

Copy this electric circuit in your
notebook. Make also a circuit diagram
of this circuit using symbols for the
various electric components.

Is your diagram similar to the one
shown in Fig. 10.8?

It is much easier to draw a circuit
diagram using symbols. Therefore, we
generally represent an electric circuit by
its circuit diagram.

Fig. 10.9 shows another circuit
diagram. Is it identical to the circuit
diagram shown in Fig.10.8? In which
way is it different?

Would the bulb glow in this electric
circuit? Recall that the bulb glows only
when the switch is in the ‘ON’ position
and the electric circuit is closed.

ELEcTRIC CURRENT AND ITS EFFECTS
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Fig. 10.7 An electric circuit

\li/
Q\\ n’/‘;/

Fig. 10.8 Circuit diagram of electric circuit
shown in Fig. 10.7

= Notice that the key or switch can
be placed anywhere in the circuit.

= When the switch is in the ‘ON’
position, the circuit from the
positive terminal of the battery to
the negative terminal is complete.
The circuit is then said to be closed
and the current flows throughout
the circuit instantly.

* When the switch is in the ‘OFF’
position, the circuit is incomplete.
It is said to be open. No current
flows through any part of the
circuit.

In the bulb there is a thin wire, called
the filament, which glows when an
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Fig. 10.9 Another circuit diagram

electric current passes through it. When
the bulb gets fused, its filament is
broken.

Never touch a lighted electric bulb
connected to the mains. It may be very
hot and your hand may get burnt
badly. Do not experiment with the
electric supply from the mains or a
generator or an inverter. You may get
an electric shock, which may be
dangerous. Use only electric cells for
all the activities suggested here.

If the filament of the bulb is broken,
would the circuit be complete? Would
the bulb still glow?

You might have noticed that a
glowing electric bulb become warm. Do
you know why?

10.2 HeaTiNG EFrFecT oF ELECTRIC
CURRENT

Activity 10.2

Take an electric cell, a bulb, a switch
and connecting wires. Make an electric
circuit as shown in Fig.10.9. This
activity has to be done using only one
cell. Keep the switch in the ‘OFF’

ELEcTRIC CURRENT AND ITS EFFECTS
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position. Does the bulb glow? Touch
the bulb. Now move the electric switch
to the ‘ON’ position and let the bulb glow
for a minute or so. Again touch the bulb.
Do you feel any difference? After moving
the switch back to the ‘OFF’ position,
touch the bulb again.

Activity 10.3

Make a circuit as shown in Fig.10.10.
Take about 10 cm long piece of nichrome
wire and tie it between the nails. (You
can get nichrome wire from an electric
repair shop or you can use a piece of
discarded coil of an electric heater.)
Touch the wire. Now switch on the
current in the circuit by moving the
switch to the ‘ON’ position. After a few

L o

Fig. 10.10

Do not keep the switch in the ‘ON’
position for a long time, otherwise the
cell may become weak very quickly.

seconds touch the wire. (Do not hold it
for a long time.) Switch off the current.
Touch the wire again after a few
minutes.
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The wire gets hot when an electric
current passes through it. This is the
heating effect of the electric current.
Can you think of any electric appliance
where the heating effect of the electric
current is used? Make a list of such
appliances.

You might have seen an electric room
heater or an electric heater used for
cooking. All these contain a coil of wire.
This coil of wire is called an element.
You may have noticed that when these
appliances are switched on after

Boojho could not see element in an
electric iron. Paheli told him that
electrical appliances, such as
immersion heaters, hotplates, irons,
geysers, electric kettles, hair dryers,
have elements inside them. Have you
ever seen the element in any
appliance?

Fig. 10.11 Element of electric iron

ELEcTRIC CURRENT AND ITS EFFECTS
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connecting to the electric supply, their
elements become red hot and give out
heat.

The amount of heat produced in a
wire depends on its material, length
and thickness. Thus, for different
requirements, the wires of different
materials and different lengths and
thicknesses are used.

The wires used for making electric
circuits do not normally become hot. On
the other hand, the elements of some
electric appliances become so hot that

Fig. 10.12 Glowing filament of an electric bulb they are easily visible. The filament of
(incandescent)

Incandescent electric bulbs (Fig. 10.12) are often used for lighting but they also
give heat. It means that a part of electricity consumed is used in producing
heat. This is not desirable as it results in the wastage of electricity. The fluorescent
tube-lights and compact fluorescent lamps (CFLs) are better electricity efficient
lighting sources. Nowadays, the use of light emitting diode (LED) bulbs is
increasing. For producing a given intensity of light, LED bulbs consume less
electricity as compared to incandescent bulbs or fluorescent tubes or CFLs.Thus
LED bulbs are much electricity efficient and therefore being preferred.

Fig. 10.13 Electric bulb, tube-light, CFL and LED
It is advised to use electrical appliances and gadgets, which are electricity efficient.
Bureau of Indian Standards, New Delhi assigns a Standard Mark on products,
called ISI mark J8I' which is an assurance of conformity to the specifications
given on the products. It is therefore suggested to use ISI mark products.

Note: Fluorescent tubes and CFLs contain mercury vapour, toxic in nature.
Therefore, damaged fluorescent tubes or CFLs need to be disposed off safely.
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Fig. 10.14 Fuse used in buildings

an electric bulb gets heated to such a
high temperature that it starts glowing.

If a large current passes through a
wire, the wire may become so hot that it
may even melt and break. But is it
possible for a wire to melt and break?
Let us check it out.

Activity 10.4

Fig. 10.15 Fuses used in electrical appliances

buildings fuses are inserted in all
electrical circuits. There is a maximum
limit on the current which can safely
flow through a circuit. If by accident the
current exceeds this safe limit, the wires

Never try to investigate an electric fuse
connected to mains circuit on your
own. You may, however, visit an
electric repair shop and compare the
burnt out fuses with the new ones.

Make the circuit we used for Activity 10.3
again. However, replace the cell with a
battery of four cells. Also, in place of
the nichrome wire, tie a thin strand of
steel wool. (The steel wool is commonly
used for cleaning utensils and is
available in grocery shops.) If there are
any fans in the room, switch them off.
Now pass the current through the circuit
for sometime. Observe the strand of steel
wool carefully. Note what happens. Does
the strand of steel wool melt and break?

Wires made from some special
materials melt quickly and break when
large electric currents are passed
through them. These wires are used for
making electric fuses (Fig.10.14). In all
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One reason for excessive currents in
electrical circuits is the direct
touching of wires. This may happen if
the insulation on the wires has come
off due to wear and tear. This may
cause a short circuit. Another reason
for excessive current can be the
connection of many devices to a single
socket. This may cause overload in
the circuit. You might have read
reports in newspapers about fires
caused by short circuits and
overloads.

may become overheated and may cause
fire. If a proper fuse is there in the circuit,
it will blow off and break the circuit. A
fuse is thus a safety device which

ELEcTRIC CURRENT AND ITS EFFECTS
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These days Miniature
circuit breakers (MCBs)
are increasingly being
used in place of fuses.
These are switches which
automatically turn off
when current in a circuit
exceeds the safe limit. You
turn them on and the
circuit is once again
complete. Look for ISI
mark on MCBs also.

Fig. 10.16 Miniature
circuit breaker (MCB)

—||—-/—@—

Fig. 10.17 Effect of currenton a
compass needle

Always, use proper fuses which have
been specified for particular
applications, carrying ISI mark. Never
use just any wire or strip of metal in
place of a fuse.

prevents damages to electrical circuits
and possible fires.

Fuses of different kinds are used
for different purposes. Fig. 10.14 shows
fuses used in our houses. Fuses
shown in Fig. 10.15 are generally used
in electrical appliances.

We observed the heating effect of the
electric current and learnt how we use
it to our advantage. Does the electric
current have other effects also?

10.3 MAaGNETIC EFFECT OF
ELEcTRIC CURRENT

Activity 10.5

Take the cardboard tray from inside a
discarded matchbox. Wrap an electric

70

wire a few times around the cardboard
tray. Place a small compass needle
inside it. Now connect the free ends of
this wire to an electric cell through a
switch as shown in Fig.10.17.

Note the direction in which the
compass needle is pointing. Bring a bar
magnet near the compass needle.
Observe what happens. Now, while
watching the compass needle carefully,
move the switch to the ‘ON’ position.

Fig. 10.18 Hans Christian Oersted
(A.D. 1777-1851)

ELEcTRIC CURRENT AND ITS EFFECTS
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What do you observe? Does the compass
needle deflect? Move the switch back to
the ‘OFF’ position. Does the compass
needle come back to its initial position?

Repeat the experiment a few times.
What does this experiment indicate?

We know that the needle of a compass
is a tiny magnet, which points in
north-south direction. When we bring
a magnet close to it, the needle gets
deflected. We have also seen that
compass needle gets deflected when the
current flows in a nearby wire. Can you
connect the two observations? When the
current flows through a wire, does the
wire behave like a magnet?

This is what a scientist called Hans
Christian Oersted (Fig. 10.18) also
wondered. He was the first person who
noticed the deflection of compass needle
every time the current was passed
through the wire.

So, when electric current passes
through a wire, it behaves like a magnet.
This is the magnetic effect of the electric
current. In fact, an electric current can
be used to make magnets. Do you find
it too surprising? Let us try it out.

Fig. 10.19 An electromagnet
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Remember not to switch on the
current for more than a few seconds
at a time. The electromagnet weakens
the cell quickly if left connected.

10.4 ELECTROMAGNET

Activity 10.6

Take around 75 cm long piece of
insulated (plastic or cloth covered or
enamelled) flexible wire and an iron nail,
say about 6-10 cm long. Wind the wire
tightly around the nail in the form of a
coil. Connect the free ends of the wire
to the terminals of a cell through a switch
as shown in Fig. 10.19.

Place some pins on or near the end
of the nail. Now switch on the current.
What happens? Do the pins cling to the
tip of the nail? Switch off the current.
Are the pins still clinging to the end of
the nail?

The coil in the above activity behaves
like a magnet when electric current flows
through it. When the electric current is
switched off, the coil generally loses its
magnetism. Such coils are called
electromagnets. The electromagnets
can be made very strong and can lift
very heavy loads. Do you remember the
crane about which you read in Chapter 10
of Class VI? The end of such a crane
has a strong electromagnet attached to
it. The electromagnets are also used to
separate magnetic material from the
junk. Doctors use tiny electromagnets
to take out small pieces of magnetic
material that have accidentally fallen in

ELEcTRIC CURRENT AND ITS EFFECTS
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the eye. Many toys also have
electromagnets inside them.

10.5 ELEcTRIC BELL

We are quite familiar with an electric bell.
It has an electromagnet in it. Let us see
how it works.

Fig. 10.20 shows the circuit of an
electric bell. It consists of a coil of wire
wound on an iron piece. The coil acts
as an electromagnet. An iron strip with
a hammer at one end is kept close to

Fig. 10. 20 Circuit of an electric bell

the electromagnet. There is a contact
screw near the iron strip. When the iron
strip is in contact with the screw, the
current flows through the coil which
becomes an electromagnet. It, then,
pulls the iron strip. In the process, the
hammer at the end of the strip strikes
the gong of the bell to produce a sound.
However, when the electromagnet pulls
the iron strip, it also breaks the circuit.
The current through the coil stops
flowing. Will the coil remain an
electromagnet?

The coil is no longer an electromagnet.
It no longer attracts the iron strip. The
iron strip comes back to its original
position and touches the contact screw
again. This completes the circuit. The
current flows in the coil and the
hammer strikes the gong again. This
process is repeated in quick succession.
The hammer strikes the gong every time
the circuit is completed. This is how
the bell rings.

Keywords

Battery Electric bell Heating effect of current
Circuit diagram Electromagnet Magnetic effect of current
Electric components Fuse

What you have learnt

It is convenient to represent electric components by symbols. Using these,
an electric circuit can be represented by a circuit diagram.

When an electric current flows through a wire, the wire gets heated. It is
the heating effect of current. This effect has many applications.

74

ELEcTRIC CURRENT AND ITS EFFECTS




Sorero ) OF) S chEs BHerB Beigen
DY) DB AHIYOT 0D GHRPATD. e e
e e Erme DEKEadIMOBed GOoEra.
10.5 Q&S Ko
D58 Kot 3% DY HBBASHIB. T %o 2.8
DegBcHIoBo Gotwod. @i Jer DA DKo
SO,

560 10.20 2.8 S Kot Hodird)
Sr:00. 08 a8 500 D DGO e
80N Gotnod. & B HE DBadIoso e

Héeo 10.20 3)(53?35 Koty B Sedho

(56900, 2.8 VIS I O &) BB D&
DEREINOEB BHET GosoBod. BkD HBE
SHE™ 2.8 () BeHEr Sodald ¢od. add H§
Kooy ardodr e 8 Heyrbore DS
($X8r0d Séagcsdﬁ)@&oéo BSPEHB0d. &
BT 0% DR SPrHB00. &8 E0® B DS
Ko L8 BS DBwE) ol D SHEr I &&Y
D908 . DH)BE DisagrschAoBo  BD HED
ALY Socho B FHod. &K thérhone DS
Bardro oAEH08. @ansHBE S Ky el
DS ADOIOBDT?

éﬁiﬁ)tg Do SeGsor DS chIos0
5. @8 BD DB @den SEQOBD. BD HE
©den 3;@?0% 358) HY) Ber (Ko THER &
otnod. &AS® Seoho JrBHS0d. &5 iﬁ:&gﬁ)om
8)&5355 (BarsPo 20A Her, & 8 BS GwE) ol
B EOEP sotwod . 8 (HBAD HKBSWT HSTosyBo
©:)H0d. FcHo FeEawS (HEF & mroh Ko
TPEH0H. &8 Dore Koy SeiHeHod.

do¥ Soren
a§°§e35 DS Kok DS (Darseo Hod 65 HOBo
Socdh DBo QBEHIN0B0 DS (Haeero $Y ©cHI0d HOSo
DS HOET e s

% Ho 3&3&3&&

Qg esEGeTd & HoSeres® G000 @ETPe0. HBY SHTPACDHED
D58 HSeasrd) Hoch Tgr DBos® SrHSD) .

2.8 &1 aegoe De5gS (B0 s8R &K 3&5‘9&&)0&. % DS (Haesieo
oD EON &5 $OB0. & HOB0 &I BFAIrOl EOA &ob.

83,63 [@aleaian aE0dn CeR [@2laalaen 75




materials are used for making electric fuses which prevent fires
and damage to electric appliances.

When an electric current flows through a wire, it behaves like a
magnet.

A current carrying coil of an insulated wire wrapped around a
piece of iron is called an electromagnet.

Electromagnets are used in many devices.

Exercises

1. Draw in your notebook the symbols to represent the following
components of electrical circuits: connecting wires, switch in the ‘OFF’
position, bulb, cell, switch in the ‘ON’ position, and battery

2. Draw the circuit diagram to represent the circuit shown in Fig.10.21.

Fig. 10.21

3. Fig.10.22 shows four cells fixed on a board. Draw lines to indicate how
you will connect their terminals with wires to make a battery of four
cells.

Fig. 10.22

4. The bulb in the circuit shown in Fig.10.23 does not glow. Can you
identify the problem? Make necessary changes in the circuit to make
the bulb glow.
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Fig. 10.23
5. Name any two effects of electric current.

6. When the current is switched on through a wire, a compass needle kept
nearby gets deflected from its north-south position. Explain.

7. Will the compass needle show deflection when the switch in the circuit
shown by Fig.10.24 is closed?

Fig. 10.24
8. Fill in the blanks:
(a) Longer line in the symbol for a cell represents its terminal.
(b) The combination of two or more cells is called a
() When current is switched ‘on’ in a room heater, it

(d) The safety device based on the heating effect of electric current is
called a

9. Mark ‘T’ if the statement is true and ‘F’ if it is false:

(a) To make a battery of two cells, the negative terminal of one cell is
connected to the negative terminal of the other cell. (T/F)

(b) When the electric current through the fuse exceeds a certain limit,
the fuse wire melts and breaks. (T/F)

(c) An electromagnet does not attract a piece of iron. (T/F)
(d) An electric bell has an electromagnet. (T/F)

10. Do you think an electromagnet can be used for separating plastic bags
from a garbage heap? Explain.
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11. An electrician is carrying out some repairs in your house. He wants to
replace a fuse by a piece of wire. Would you agree? Give reasons for
your response.

12. Zubeda made an electric circuit using a cell holder shown in Fig. 10.4,
a switch and a bulb. When she put the switch in the ‘ON’ position, the
bulb did not glow. Help Zubeda in identifying the possible defects in the
circuit.

13. In the circuit shown in Fig. 10.25

Fig. 10.25

(i) Would any of the bulb glow when the switch is in the ‘OFF’
position?

(i) What will be the order in which the bulbs A, B and C will glow
when the switch is moved to the ‘ON’ position?

Extended Learning — Activities and Projects

1. Set up the circuit shown in Fig. 10.17 again. Move the key to ‘ON’
position and watch carefully in which direction the compass needle
gets deflected. Switch ‘OFF’ the current. Now keeping rest of the circuit
intact, reverse the connections at the terminal of the cell. Again switch
‘on’ the current. Note the direction in which the needle gets deflected.
Think of an explanation.

Paheli and Boojho saw a magic trick sometime back. The magician placed
an iron box on a stand. He then called Boojho and asked him to lift the
box. Boojho could easily lift the box. Now the magician made a show of
moving his stick around the box while muttering some thing. He again
asked Boojho to lift the box. This time Boojho could not even move it. The
magician again muttered some thing and now Boojho could lift the box.

The audience, including Paheli and Boojho, were very impressed with
the show and felt that the magician had some supernatural powers.
However, after reading this chapter Paheli is wondering if the trick was
indeed some magic or some science was involved? Can you guess what
science might be involved?

ELEcTRIC CURRENT AND ITS EFFECTS
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2. Make four electromagnets with 20, 40, 60 and 80 turns. Connect them
one by one to a battery of 2 cells. Bring the electromagnet near a box of
pins. Count the number of pins attracted by it. Compare the strengths
of the electromagnets.

3. Using an electromagnet, you can make a working model of a railway
signal as shown in Fig.10.26.

Cardboard signal
Thread

Iron nail

Coil

Fig. 10.26 A working model of a railway signal

4. Visit an electric shop. Request an electrician to show you the various
types of fuses and MCB and to explain how they work.

Did you know?

The credit for the invention of the electric bulb
is usually given to Thomas Alva Edison, though
others before him had worked on it. Edison
was a remarkable man. He made some 1300
inventions including the electric bulb,
gramophone, the motion picture camera and
the carbon transmitter, which facilitated the
invention of the telephone.

Fig. 10.27 Thomas Alva Edison
(A.D. 1847 —1931)
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Light =%

ou might have seen a beam of

.! sunlight when it enters a room
through a narrow opening or a hole.

You may have also seen beams of light from
the headlamps of scooters, cars and engines

of trains [Fig. 11.1 (a)]. Similarly, a beam
of light can be seen from a torch. Some of

(a) Rail engine (b) Light house
Fig. 11.1 Beams of light

you may have seen a beam of searchlight ~11.1 LIGHT TRAVELS ALONG A

from a light house or from an airport STRAIGHT LINE

tower [Fig. 11.1 (b)]. Boojho recalls an activity he performed
What do these experiences suggest?  in Class VI. In that activity he looked

(@) (b)

Fig. 11.2 Looking at a candle through a straight and a bent pipe
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Any polished or a shiny surface can
act as a mirror. What happens when
light falls on a mirror?

You have learnt in Class VI that a
mirror changes the direction of light that
falls on it. This change of direction by a
mirror is called reflection of light. Can
you recall the activity in which you got
the light of a torch reflected from a
mirror? Let us perform a similar activity.

Activity 11.1

Take a torch. Cover its glass with a chart
paper which has three narrow slits as
Fig. 11.3 Reflection of objects in water shown in Fig. 11.5. Spread a sheet of

at a lighted candle first through

a straight pipe and then through | paheli remembers the story of the lion and the
a bent pipe (Fig. 11.2). Why was | rabbit from the Panchtantra, in which the
Boojho not able to see the candle | rapbit fooled the lion by showing him his

flame through a bent pipe? reflection in water (Fig. 11.4).
This activity showed that

light travels along straight lines.
How can we change the path
of light? Do you know, what
happens when light falls on a
polished or a shiny surface?

11.2 REFLECTION OF LIGHT

One way to change the direction
of light is to let it fall on a shiny
surface. For example, a shining
stainless steel plate or a shining
steel spoon can change the
direction of light. The surface of
water can also act like a mirror
and change the path of light.
Have you ever seen the reflection
of trees or buildings in water
(Fig. 11.3)?

Fig. 11.4 Reflection of the lion in water
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Fig. 11.5 Reflection of light from a mirror

chart paper on a smooth wooden board.
Fix a plane mirror strip vertically on the
chart paper (Fig. 11.5). Now direct the
beam of light on the mirror from the
torch with slits. Place the torch in such
a way that its light is seen along the
chart paper on the board. Now adjust
its position so that the light from the
torch strikes the plane mirror at an
angle (Fig. 11.5).

Does the mirror change the direction
of light that falls on it? Now move the
torch slightly to either side. Do you find
any change in the direction of reflected
light?

Paheli wants to know, what
makes things visible to us?
Boojho thinks that objects are
visible only when light reflected
from them reaches our eyes. Do
you agree with him?

88

Look into the mirror along the
direction of the reflected light. Do you
see the slits in the mirror? This is the
image of the slits.

This activity shows how light gets
reflected from a plane mirror.

Let us play around with the images
formed in mirrors and know a little more
about them.

Activity 11.2

Handle the lighted candle with care.
It is better if this activity is performed
in the presence of a teacher or an elder
person.

Place a lighted candle in front of a plane
mirror. Try to see the flame of the candle
in the mirror. It appears as if a similar
candle is placed behind the mirror. The
candle, which appears behind the
mirror, is the image of the candle formed
by the mirror (Fig. 11.6). The candle
itself is the object.

Now move the candle to different
positions in front of the mirror. Observe
the image in each case.

Fig. 11.6 Image of a candle in a plane mirror
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Boojho noted in his notebook: Is
it not surprising that my image is
of the same size as me whether
the mirror is small or large?

Was the image upright in each case?
Did the flame appear on top of the candle
as in the object? Such an image is called
erect. An image formed by a plane
mirror is erect and of the same size as
the object.

Now place a vertical screen behind
the mirror. Try to obtain the image of
the candle on this screen. Can you get
the image on the screen? Now place the
screen in front of the mirror. Can you
get the image on the screen now? You
will find that the image of the candle

cannot be obtained on the screen in
either case.

What about the distance of the image
from mirror? Let us perform another
activity.

Activity 11.3

Take a chess board. If a chess board is
not available, draw on a chart paper 64
(8x8) squares of equal size. Draw a thick
line in the middle of the paper. Fix a
plane mirror vertically on this line. Place
any small object, such as a pencil
sharpner, at the boundary of the third
square counting from the mirror
(Fig. 11.7). Note the position of the
image. Now shift the object to the
boundary of the fourth square. Again
note the position of the image. Did you
find any relation between the distance
of the image from the mirror and that of
the object in front of it?

Fig. 11.7 Locating image in a plane mirror

Paheli made a note in her notebook:
In a plane mirror the image is
formed behind the mirror. It is erect,
of the same size and is at the same
distance from the mirror as the
object is in front of it.
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You will find that the image
is at the same distance behind
the mirror as the object is in front
of it. Now verify this by placing
the object anywhere on the chart

paper.
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11.3 RiIGHT OR LEFT!

When you see your image in a plane
mirror, is it exactly like you? Have you
ever noticed that there is one interesting
difference between you and your image
in a mirror? Let us find out.

Activity 11.4

Stand in front of a plane mirror and look
at your image. Raise your left hand.
Which hand does your image raise
(Fig. 11.8)? Now touch your right ear.
Which ear does your hand touch in your
image? Observe carefully. You will find
that in the mirror the right’ appears ‘left’
and the ‘left’ appears ‘Tright’. Note that
only sides are interchanged; the image
does not appear upside down.

Now write down your name on a piece
of paper and hold it in front of a plane

Fig. 11.8 Left hand appears on the right side in
the image
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Fig. 11.9 An ambulance

mirror. How does it appear in the
mirror?

Boojho saw an ambulance on
the road. He was surprised to
see that the word ‘AMBULANCE’
in front was written in a strange
manner.

Can you now understand
why the word ‘AMBULANCE’ is written
as in Fig. 11.9? When the driver of a
vehicle ahead of an ambulance looks in
her/his rear view mirror, she/he can
read ‘AMBULANCE’ written on it and
give way to it. It is the duty of every one
of us to allow an ambulance to pass
without blocking its way.

You might have observed that in the
side mirror of a scooter or a car the
images of all the objects appear smaller
than the objects themselves. Have you
ever wondered why is it so?
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11.4 PLAYING WITH SPHERICAL
MIRRORS

Paheli and Boojho were waiting for their
dinner. Boojho lifted a stainless steel
plate and saw his image in it. Oh! This
plate acts as a plane mirror. My image
is erect and is of the same size. Paheli
saw her image using the back of a steel
spoon. “Boojho look here! I can also see
my erect image though it is smaller in
size. This spoon also acts as a mirror of
some kind”, said Paheli.

You can also use a spoon or any
curved shining surface to see your
image.

Activity 11.5

Take a stainless steel spoon. Bring the
outer side of the spoon near your face
and look into it. Do you see your image
in it (Fig. 11.10)? Is this image different
from what you see in a plane mirror? Is
this image erect? Is the size of the image
the same, smaller or larger?

Fig. 11.10 Image from the outer side of a spoon
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Now look at your image using the
inner side of the spoon. This time you
may find that your image is erect and
larger in size. If you increase the distance
of the spoon from your face, you may
see your image inverted (Fig. 11.11). You
can also compare the image of your pen
or pencil instead of your face.

Fig. 11.11 Image from the inner side of a spoon

The curved shining surface of a
spoon acts as a mirror. The most
common example of a curved mirror is
a spherical mirror.

If the reflecting surface of a spherical
mirror is concave, it is called a concave
mirror. If the reflecting surface is convex,
then it is a convex mirror (Fig. 11.12).

Fig. 11.12 (a) A concave and (b) a convex mirror
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Why are concave and convex mirrors
called spherical mirrors?

Take a rubber ball and cut a
portion of it with a knife or a hack-
saw blade [Fig. 11.13 (a)]. (Be careful.
Ask an elder person to help you in
cutting the ball). The inner surface
of the cut ball is called concave and
the outer surface is called convex
(Fig. 11.13 (b)).

Convex surface

Concave surface
(@) (b)

Fig. 11.13 A spherical mirror is a part of a
sphere

The inner surface of a spoon acts like
a concave mirror, while its outer surface
acts like a convex mirror.

We know that the image of an object
formed by a plane mirror cannot be
obtained on a screen. Let us investigate
if it is also true for the image formed by
a concave mirror.

Activity 11.6

You will conduct Activity 11.6 in the
sunlight. Be careful, never look
directly towards the Sun or its image
as it may damage your eyes. You may
look at the image of the Sun when it
is thrown on a screen or a wall.
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Fig. 11.14 A concave mirror forms a real image
of the sun

Take a concave mirror. Hold it facing
the Sun. Try to get the light reflected
by the mirror on a sheet of paper. Adjust
the distance of the paper until you get a
sharp bright spot on it (Fig. 11.14). Hold
the mirror and the sheet of paper steady
for a few minutes. Does the paper start
burning?

This bright spot is, in fact, the image
of the Sun. Notice that this image is
formed on a screen. An image formed
on a screen is called a real image.
Recollect that in Activity 11.2 the image
formed by a plane mirror could not be
obtained on a screen. Such an image is
called a virtual image.

Now let us try to obtain on the screen
the image of a candle flame formed by a
concave mirror.

Activity 11.7

Fix a concave mirror on a stand (any
arrangement to keep the mirror steady
would do) and place it on a table
(Fig. 11.15). Paste a piece of white paper
on a cardboard sheet (say about
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Fig. 11.15 Realimages formed by a concave mirror

15cm x 10 cm). This will act as a screen.
Keep a lighted candle on the table at a
distance of about 50 cm from the mirror.
Try to obtain the image of the flame on
the screen. For this, move the screen till
a sharp image of the flame is obtained.
Make sure that, the screen does not

Fig. 11.16 Virtual image formed by a concave
mirror
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obstruct the light from the candle falling
on the mirror. Is this image real or
virtual? Is it of the same size as the flame?

Now move the candle towards the
mirror and place it at different distances
from it. In each case try to obtain the
image on the screen. Record your
observation in Table 11.1. Is it possible
to obtain the image on the screen when
the candle is too close to the mirror
(Fig. 11.16)?

We see that the image formed by a
concave mirror can be smaller or larger
in size than the object. The image may
also be real or virtual.

Concave mirrors are used for many
purposes. You might have seen doctors
using concave mirrors for examining
eyes, ears, nose and throat. Concave
mirrors are also used by dentists
to see an enlarged image of the teeth
(Fig. 11.17). The reflectors of torches,
headlights of cars and scooters are
concave in shape (Fig. 11.18).
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Fig. 11.17 A dentist examining a patient

Boojho observed his image in the
shiny surface of the bell on his new
bicycle. He found that his image was
erect and smaller in size. He wondered

Concave surface

Fig. 11.18 Reflector of a torch

if the bell is also a kind of spherical
mirror. Can you recognise the type of
the mirror?

Note that the reflecting surface of the
bell is convex.

Activity 11.8

Repeat Activity 11.7 now with a convex
mirror in place of a concave mirror
(Fig. 11.19). Record your observations
in a Table similar to Table 11.1.

Could you get a real image at any
distance of the object from the convex

Fig. 11.19 Image formed by a convex mirror

Table 11.1 Image formed by a concave mirror for object
placed at different distances from it

Distance of the object from
the mirror

Smaller/larger
than the object

Character of the image
Inverted/ erect

Real/virtual

50 cm

40 cm

30 cm

20 cm

10 cm

5 cm
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Fig. 11.20 Convex mirror as side view mirror

mirror? Did you get an image larger in
size than the object?

Can you now recognise the mirrors
used as side mirrors in automobiles?
These are convex mirrors. Convex mirrors
can form images of objects spread over a
large area. So, these help the drivers to
see the traffic behind them (Fig. 11.20).

11.5 ImaceEs ForRMED By LENSES

You might have seen a magnifying glass.
It is used to read very small print
(Fig. 11.21). You might have also used
it to observe the body parts of a
cockroach or an earthworm. The
magnifying glass is actually a type of a lens.
Lenses are widely used in spectacles,
telescopes and microscopes. Try to add
a few more uses of lenses to this list.
Get some lenses. Touch and feel
them. Can you find some difference just
by touching? Those lenses which feel
thicker in the middle than at the edges
are convex lenses [Fig. 11.22 (a)]. Those
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Fig. 11.21 A magnifying glass

which feel thinner in the middle than
at the edges are concave lenses
[Fig. 11.22 (b)]. Notice that the lenses
are transparent and light can pass
through them.

Fig. 11.22 (a) A convex lens and (b) a concave
lens

Let us play with lenses.

It is dangerous to look through a lens
at the Sun or a bright light. You
should also be careful not to focus
sunlight with a convex lens on any
part of your body.
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Activity 11.9

Take a convex lens or magnifying glass.
Put it in the path of sunrays. Place a
sheet of paper as shown (Fig. 11.23).
Adjust the distance between the lens and
the paper till you get a bright spot on
the paper. Hold the lens and the paper
in this position for a few minutes. Does
the paper begin to burn?

Now replace the convex lens with a
concave lens. Do you see a bright spot

Fig. 11.23 Realimage of the sun by a convex
lens

on the paper this time, too? Why are
you not getting a bright spot this time?
We have seen in the case of mirrors
that for different positions of the object
the nature and size of the image change.
Is it true for lenses also?
Let us find out.

Activity 11.10

Take a convex lens and fix it on a stand
as you did with the concave mirror. Place
it on a table. Place a lighted candle at a
distance of about 50 cm from the lens
[Fig. 11.25 (a)]. Try to obtain the image
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A convex lens converges (bends
inward) the light generally falling on
it [Fig. 11.24 (a)]. Therefore, it is called
a converging lens. On the other hand,
a concave lens diverges (bends
outward) the light and is called a
diverging lens [Fig. 11.24 (b)].

(@)

(b)

Fig. 11.24

of the candle on a paper screen placed
on the other side of the lens. You may
have to move the screen towards or away
from the lens to get a sharp image of
the flame. What kind of image did you
get? Is it real or virtual?

Now vary the distance of the candle
from the lens [Fig. 11.25 (b)]. Try to
obtain the image of the candle flame
every time on the paper screen by
moving it. Record your observations as
you did in Activity 11.7 for the concave
mirror.

It means that we can see the
image formed by a lens from the
side opposite to that of the object.
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(@)

(b)

Fig. 11.25 Image by a convex lens for object placed at different distance from it

Fig. 11.26 Virtualimage formed by
the convex lens

Did you get in any position of the
object an image which was erect and
magnified (Fig. 11.26). Could this image
be obtained on a screen? Is the image
real or virtual? This is how a convex lens
is used as a magnifying glass.

In a similar fashion study the images
formed by a concave lens. You will find
that the image formed by a concave lens

106

Fig. 11.27 Image formed by a concave lens

is always virtual, erect and smaller in
size than the object (Fig. 11.27).

11.6 SunLiIGHT — WHITE OR
COLOURED?

Have you ever seen a rainbow in the
sky? You might have noticed that it
appears usually after the rain when the
Sun is low in the sky. The rainbow is
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Fig. 11.28 A rainbow

seen as a large arc in the sky with many
colours (Fig. 11.28).

How many colours are present in a
rainbow? When observed carefully, there
are seven colours in a rainbow, though
it may not be easy to distinguish all of
them. These are — red, orange, yellow,
green, blue, indigo and violet.

Does this mean that the
white light consists of
seven colours?

Fig. 11.30 A prism splits a beam of sunlight into seven colours
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Fig. 11.29 A CD placed in sun

You might have seen that when you
blow soap bubbles, they appear
colourful. Similarly, when light is
reflected from the surface of a
Compact Disk (CD), you see many
colours (Fig. 11.29).

On the basis of these experiences,
could we say that the sunlight is a
mixture of different colours? Let us
investigate.

Activity 11.11

Take a glass prism. Allow a narrow beam
of sunlight through a small hole in the
window of a dark room to fall on one
face of the prism. Let the light coming
out of the other face of the prism fall on

Paheli wants to tell you
that you can see a
rainbow only when your
back is towards the sun.
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a white sheet of paper or on a white wall.
What do you observe? Do you see colours
similar to those in a rainbow
(Fig. 11.30)? This shows that the
sunlight consists of seven colours. The
sunlight is said to be white light. This
means that the white light consists of
seven colours. Try to identify these
colours and write their names in your
notebook.

Can we mix these colours to get white
light? Let us try.

Activity 11.12

Take a circular cardboard disc of about
10 cm diameter. Divide this disc into

seven segments. Paint the seven
rainbow colours on these segments
as shown in Fig. 11.31 (a). You can
also paste, coloured papers on
these segments. Make a small hole
at the centre of the disc. Fix the
disc loosely on the tip of a refill of a
ball pen. Ensure that the disc rotates
freely [Fig. 11.31 (a)]. Rotate the disc
in the daylight. When the disc is
rotated fast, the colours get mixed
together and the disc appears
to be whitish [Fig. 11.31 (b)]. Such
a disc is popularly known as Newton’s
disc.

Fig. 11.31 (a) A disc with seven colours (b) It appears white on rotating

Paheli has a brilliant idea! She
has prepared a small top with
a small circular disc with
seven rainbow colours
painted on it (Fig. 11.32).
When the top rotates it
appears nearly white.

Fig. 11.32 A top with seven colours
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Keywords

Concave lens Magnified image Rear view mirror
Concave mirror Magnifying glass Side mirror
Convex lens Prism Spherical mirror
Convex mirror Rainbow Virtual image
Erect image Real image

What you have learnt

Light travels along straight lines.

Any polished or a shining surface acts as a mirror.

An image which can be obtained on a screen is called a real image.

An image which cannot be obtained on a screen is called a virtual image.

The image formed by a plane mirror is erect. It is virtual and is of the
same size as the object. The image is at the same distance behind the
mirror as the object is in front of it.

In an image formed by a mirror, the left side of the object is seen on the
right side in the image, and right side of the object appears to be on the
left side in the image.

A concave mirror can form a real and inverted image. When the object is
placed very close to the mirror, the image formed is virtual, erect and
magnified.

Image formed by a convex mirror is erect, virtual and smaller in size
than the object.

A convex lens can form real and inverted image. When the object is
placed very close to the lens, the image formed is virtual, erect and
magnified. When used to see objects magnified, the convex lens is called
a magnifying glass.

A concave lens always forms erect, virtual and smaller image than the
object.

White light is composed of seven colours.
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Exercises

1. Fill in the blanks:

(a) An image that cannot be obtained on a screen is called

(b) Image formed by a convex is always virtual and smaller
in size.
(¢) Animage formed by a mirror is always of the same size

as that of the object.

(d) An image which can be obtained on a screen is called a
image.

() An image formed by a concave cannot be obtained on
a screen.

2. Mark T’ if the statement is true and ‘F’ if it is false:
(a) We can obtain an enlarged and erect image by a convex mirror. (T/F)
(b) A concave lens always form a virtual image. (T/F)

() We can obtain a real, enlarged and inverted image by a concave
mirror. (T/F)

(d) A realimage cannot be obtained on a screen. (T/F)
(e) A concave mirror always form a real image. (T/F)

3. Match the items given in Column I with one or more items of Column II.

Column I Column II
(a) A plane mirror (i) Used as a magnifying glass.
(b) A convex mirror (ii) Can form image of objects

spread over a large area.

() A convex lens (iiij) Used by dentists to see
enlarged image of teeth.

(d) A concave mirror (iv) The image is always inverted
and magnified.

(e) A concave lens (v) The image is erect and of the
same size as the object.

(vi) The image is erect and smaller
in size than the object.

4. State the characteristics of the image formed by a plane mirror.

5. Find out the letters of English alphabet or any other language known to
you in which the image formed in a plane mirror appears exactly like
the letter itself. Discuss your findings.
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What is a virtual image? Give one situation where a virtual image is
formed.

7. State two differences between a convex and a concave lens.

8. Give one use each of a concave and a convex mirror.

9. Which type of mirror can form a real image?

10.

Which type of lens forms always a virtual image?

Choose the correct option in questions 11-13

11.

12.

13.

A virtual image larger than the object can be produced by a
(i) concave lens (i) concave mirror
(iii) convex mirror (iv) plane mirror

David is observing his image in a plane mirror. The distance between
the mirror and his image is 4 m. If he moves 1 m towards the mirror,
then the distance between David and his image will be

(i) 3m (i) 5m
(i) 6m (ivy 8m

The rear view mirror of a car is a plane mirror. A driver is reversing his
car at a speed of 2 m/s. The driver sees in his rear view mirror the
image of a truck parked behind his car. The speed at which the image of
the truck appears to approach the driver will be

(i) 1m/s (i) 2m/s
(iii)) 4 m/s (iv) 8m/s

Extended Learning — Activities and Projects

1.

Play with a mirror

Write your name with a
sketch pen on a thin sheet
of paper, polythene or glass.
Read your name on the sheet
while standing in front of a
plane mirror. Now look at
your image in the mirror.

. A burning candle in water

Take a shoe box, open on one
side. Place a small lighted
candle in it. Place a clear
glass sheet (roughly 25 cm x
x 25 cm) infront of this
candle (Fig. 11.33). Try to lo-

cate the image of the candle Fig. 11.33 Candle burning in water
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behind the glass sheet. Place a glass of water at its position. Ask your
friends to look at the image of the candle through the sheet of glass.
Ensure that candle is not visible to your friends. Your friends will be
surprised to see the candle burning in water. Try to explain the reason.

. Make a rainbow

Try to make your own rainbow. You can try this project in the morning
or in the evening. Stand with your back towards the Sun. Take a hosepipe
or a water pipe used in the garden. Make a fine spray in front of you.
You can see different colours of rainbow in the spray.

. Visit a laughing gallery in some science centre or a science park or a
village mela. You will find some large mirrors there. You can see your
distorted and funny images in these mirrors. Try to find out the kind of
mirrors used there.

. Visit a nearby hospital. You can also visit the clinic of an ENT
specialist, or a dentist. Request the doctor to show you the mirrors used
for examining ear, nose, throat and teeth. Can you recognise the kind of
mirror used in these instruments?

. Role play

Here is a game that a group of children can play. One child will be
chosen to act as object and another will act as the image of the object.
The object and the image will sit opposite to each other. The object will
make movements, such as raising a hand, touching an ear etc. The
image will have to make the correct movement following the movement
of the object. The rest of the group will watch the movements of the
image. If the image fails to make the correct movement, she/he will be
retired. Another child will take her/his place and the game will
continue. A scoring scheme can be introduced. The group that scores
the maximum will be declared the winner.
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Forests: Our Lifeline

0758CH17

ne evening Boojho entered the
O park with an elderly person. He

introduced him to his friends.
Prof Ahmad was a scientist working in
the university. The children started
playing while Prof Ahmad sat on a
bench in the corner. He was tired as he
had participated in the golden jubilee
celebrations of the town. After a while,
the children also came and sat around
him. They wanted to know about the
celebrations. Prof Ahmad told them that
after the cultural programme, the
senior people discussed the town’s
unemployment problem. A plan was
proposed to put up a factory by clearing
an area of the forest just outside the
town. This would give the increasing
population of the town a chance to get
jobs. The children were very surprised
when Prof Ahmad told them that many
people had objected to this idea.

Fig. 12.1 A view of a forest

“This is because the forests serve as
green lungs and water purifying systems
in nature”, Prof Ahmad explained. The
children were confused. Prof Ahmad
realised that the children had not visited
a forest. The children also wanted to
know more about the forest, so they
decided to visit it with Prof Ahmad.

12.1 VisiT To A FOREST

One Sunday morning, the children
packed a few things like a knife, a hand
lens, a stick, a notebook and walked
together through a forest trail near a
village. On their way, they met Tibu, a
young boy of their age group, of nearby
village, who was taking cattle for grazing
along with his aunt. He was very agile,
running here and there to keep the herd
together. When he saw the children,
Tibu also started walking along with
them, while his aunt went on a different
path. As soon as they entered the forest
Tibu raised his hand and signalled them
to keep quiet because noise could
disturb the animals living in the forest.

Tibu then took them to a place at a
height to show them the broad view of
the forest. Children were surprised
because they could not see any land
(Fig. 12.1). The different treetops had
formed green cover over the land. However,
the cover was not uniformly green. The
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environment was peaceful and a cool
breeze was blowing. This made children
quite fresh and happy.

While coming down, they got excited
on hearing a sudden sound of birds and
some noise from the top branches of the
trees. Tibu told them to relax since it
was a normal phenomenon here.
Because of the children’s presence, some
monkeys had climbed higher up on the
trees where they disturbed the birds.
Animals often give this type of warning
call to alert other animals. Tibu also told
that many other animals like boar,
bison, jackals, porcupine, elephants live
in the deeper areas of the forest
(Fig. 12.2). Prof Ahmad cautioned
children that they should not go deep
into the forest.

Boojho and Paheli remembered that
they have studied about forests as

Fig. 12.3 Forest as habitat

an example of a habitat in Class VI
(Fig. 12.3). They could see now how the
forest provides a home for many animals
and plants.

Fig. 12.2 Some forest animals
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Fig. 12.4 Some forest plants

The land where the children were
walking was uneven and covered with
many trees. Tibu helped them to identify
sal, teak, semal, sheesham, neem,
palash, fig, khair, amla, bamboo,
kachnar (Fig. 12.4). Prof Ahmad pointed
out that there are several other trees,
shrubs, herbs and grasses in the forest.
The forest floor and the trees were also
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covered with different types of creepers
and climbers. The sun was barely visible
through the leaves of the trees, making
it quite dark inside the forest.

Activity 12.1

Observe the various things in your home
and make a list of those which are made
from material which may have been
obtained from the forest.

You might have many wooden items
on your list like plywood, fuel wood,
boxes, paper, matchsticks, and
furniture. Do you know that gum, oils,
spices, fodder for animals and medicinal
plants are also some of the products
which we get from the forest (Fig. 12.5).
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Based on the products that we get
from plants, try to fill Table 12.1. One
example of each plant is already given.
Fill the table by adding more examples.

Sheila wondered who would have
planted these trees. Prof Ahmad replied
that in nature trees produce enough
seeds. The forest floor provides
favourable conditions for them to
germinate and develop into seedlings

Honey

Wooden

Sealing wax
statue

Catechu
Gum

Fig. 12.5 Forest products

and saplings. Some grow up into trees.
He added that branchy part of a tree
above the stem is known as the crown
of the tree (Fig. 12.6).

Prof Ahmad asked children to look
up and observe how the branches of the
tall trees look like a roof over the other
plants in the forest. He told them that
this is called a canopy (Fig. 12.7).

Activity 12.2

Visit a forest or a park in your
neighbourhood. Observe the trees and
try to identify them. You can take the
help of some elders or books on trees.
List the characteristics of the trees that
you observe, such as the height, shape
of leaves, crown, flowers, and fruits. Also
draw the crowns of some trees.

Prof Ahmad pointed out that trees
had crowns of different types and sizes.
These had created different horizontal
layers in the forest. These are known as
understoreys (Fig. 12.7). Giant and tall
trees constituted the top layer followed
by shrubs and tall grasses, and herbs
formed the lowest layer.

Fig. 12.6 Some crown shapes

Table 12.1 Plants and their products

Gum Timber

Medicinal 0il

Babool Sheesham

Neem Sandalwood

128

ForesTs: OUR LIFELINE




e Hod 3B 0B edhe wgrdorr,
DEE 12.1 B o8 (Db ouol. (58 I0E)5
2.8 &Teirde SRS Bdeiod. O GrErEned
S&osto apNel K)@ééa $rB0Bo&.

& B HB TeNTE her B BREA0E.
©%)88° Bty ENS0E DFTOH &EY TIAHI
B35 eimE DT, 069 Jo 0 BB
00D Fneoden SnE)eore &95,)59)% BoLmedd

383

o¥) Bégy 5"263&

o0
RBH%

B0 12.5 ©6:d e&yBen
©EPOFHS HOJHOD WobRod. §°Y) Hgreore
DBorhEeaw. SP0K0 PN &) BEY E°F e [ew
BpBo ©0otrd. (H8012.6) D).

DL D Eyen ©EDS 588 IO PEYE°
e BTN SR FBSD H08D0BHR (E70E
O35 1nes® wand. BIT Lodd Y Wotrsd
08 B (Heoo 12.7).

é)éego 12.2

0t KBS 2.8 K Toe &8 D Vo oBod.
B $88D0F08 HBAH B HBoWEIS
BobGood. b E08 Hob Dikn T B HOODS
H¥sre Jtabo EEH). D KHDS Béy
OEEPSS 0E), e esed0, 39B0o, PRI SO
0he S0 e o Behod. werh 5 Béy
BypTrey Eree ACHo&.

3 dPTeen AAEG IsPe HBArero SO
STYOHY (PHRE b © YD SR, 3
&S DY) J5ro8Y e Qozeow. 58
©0Bpen ®OEPLD (5620 12.7). D L0k SPEZS

Sey B FEH DY, Btses HBAH TS KE
$oBA5 tHeren Bob FPEK DGYBTom.

B0 12.6 7)) 398 wseoren

R Bod

é§§ 12.1 So¥hen S8k > 8 s e

T 300

B $3%0

) Sotdo

oddHen: Db LdTmedo

129




Canopy

Understorey

Fig. 12.7 Canopy and under storeys in a forest

“Would we see similar kind of trees
in every forest?” —asked Boojho.
Prof Ahmad said, “No, due to different
climatic conditions there are variations
in the types of trees and other plants.
The types of animals also differ from
forest to forest.”

A few children were busy watching
beautiful butterflies fluttering here and
there on the flowers of shrubs and herbs.

Fig. 12.8 Forest floor

130

They had a close look at the bushes.
While doing that their hair and clothes
had seeds and thorns clinging to them.

They came across numerous insects,
spiders, squirrels, ants and various
other small animals on the bark of the
trees, plant leaves and on decaying
leaves on the forest floor (Fig. 12.8). They
started making sketches of these
creatures. The forest floor seemed dark
coloured and was covered with a layer
of dead and decaying leaves, fruits,
seeds, twigs and small herbs. The
decaying matter was moist and warm.

Children picked up various seeds and
leaves for their collection. Walking over
the dead leaf layer on the forest floor
was like walking over a spongy carpet!

Is the decaying matter always warm?
Prof Ahmad suggested that the children
could perform an activity to get an
answer to this question.
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Activity 12.3

Dig a small pit. Put vegetable waste and
leaves in it. Cover them with soil. Add
some water. After three days, remove the
upper layer of the soil. Does the pit feel
warm inside?

Paheli asked, “There are so many
trees here. Also, there are many forest
like this. What difference will it make if
we cut some trees for a factory?”

Prof Ahmad said, “You have read
about autotrophs, heterotrophs and
saprotrophs. You have learnt how green
plants produce food. All animals,
whether herbivores or carnivores,

depend ultimately on plants for food.
Organisms which feed on plants often
get eaten by other organisms, and so
on. For example, grass is eaten by
insects, which in turn, is taken by the
frog. The frog is consumed by snakes.
This is said to form a food chain:
Grass — insects — frog —» snake — eagle.
Many food chains can be found in the
forest. All food chains are linked. If any
one food chain is disturbed, it affects
other food chains. Every part of the
forest is dependent on the other parts.
If we remove one component, say trees,
all other components would be affected.”

N

| Carbon dioxide

Photosynthesis |

| Decomposers

Fig. 12.9 Interrelationship of plant, soil and decomposers in a forest
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Prof Ahmad asked children to pick
up leaves from the forest floor and
observe them under a hand lens. They
found tiny mushrooms over the
decaying leaves. They also saw an army
of tiny insects, millipedes, ants and
beetle on them. They were wondering
how these organisms live there. Prof Ahmad
explained that apart from these animals
which are easily seen, there are several
organisms and micro-organisms that
live in the soil. Paheli wondered what
mushroom and other micro-organisms
eat. Prof Ahmad replied that they feed
upon the dead plant and animal tissues
and convert them into a dark coloured
substance called humus.

In which layer of the soil would you
find humus? What is its importance to
the soil?

The micro-organisms which convert
the dead plants and animals to humus
are known as decomposers. These
micro-organisms play an important role
in the forest. Soon, Paheli removed some
dead leaves and discovered under them
a layer of humus on forest floor. The
presence of humus ensures that the
nutrients of the dead plants and
animals are released into the soil. From
there, these nutrients are again absorbed
by the roots of the living plants. “What
happens if an animal dies in the forest?”
Sheila asked. Tibu replied the dead
animals become food for vultures, crows,
jackals and insects.” In this way, the
nutrients are cycled. So, nothing goes
waste in a forest (Fig. 12.9).
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Paheli reminded Prof Ahmad that he
had not explained why forests are called
green lungs. Prof Ahmad explained that
plants release oxygen through the
process of photosynthesis. The plants
help to provide oxygen for animal
respiration. They also maintain the

Paheli reminded their
friends that they have
studied photosynthesis in
Chapter 1.

co,

Fig. 12.10 Balance of oxygen and carbon
dioxide
balance of oxygen and carbon dioxide
in the atmosphere (Fig. 12.10). That is
why forests are called lungs.

The children saw clouds forming in
the sky. Boojho recalled what he had
learnt about the water cycle in Class VI.
Trees take in water from their roots and
release water vapour into the air
through evaporation.

If there were fewer trees, how will the
water cycle be affected?

Tibu told them that the forest is not
just home to plants and animals. Many
people also live in the forest. Some of
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them may belong to different tribes. Tibu
explained that these people depend
mostly on the forests. The forest provides
them with food, shelter, water and
medicines. They have traditional
knowledge about many medicinal plants
in the forest.

While Boojho was drinking water
from a small stream, he saw some deer
crossing the stream (Fig. 12.11). They
disappeared into the bushes. The dense
bushes and the tall grass provide
animals with the food and shelter. They

Fig. 12.11 Deer in a forest

Paheli remembered that she
saw a Pipal sapling on the

sidewall in her school. Can you
help her to understand how this
would have happened?

also protect them from carnivores that
live in the forest.

Tibu then started looking closely at
the forest floor. Soon he called and
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showed the children droppings of some
animals, and explained the difference
between various types of droppings.
Prof Ahmad informed them that the
forest officers could recognise the
presence of some animals in the forest
by their droppings and footprints.
Boojho called every one and showed
them a large, decaying heap of animal
dropping. Several beetles and grubs
were feeding on the heap and a bunch
of seedlings was sprouting. “These
seedlings are of the herbs and shrubs.

Fig. 12.12 A sapling on a wall

The animals also disperse the seeds of
certain plants and help the forest to grow
and regenerate. The decaying animal
dung also provides nutrients to the
seedlings to grow”, said Prof Ahmad.
After listening to this, Boojho noted
in his notebook, “By harbouring greater
variety of plants, the forest provides
greater opportunities for food and
habitat for the herbivores. Larger
number of herbivores means increased
availability of food for a variety of
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Rain

The closed canopy and
many layers of vegetation
slow down the speed of
raindrops

The root system helps
water to seep down in
the ground

Transpiration and evaporation

Water table

Fig. 12.13 Rainwater drips from the trees and seeps into the ground

carnivores. The wide variety of animals
helps the forest to regenerate and grow.
Decomposers help in maintaining the
supply of nutrients to the growing plants
in the forest. Therefore, the forest is a
‘dynamic living entity’ — full of life and
vitality.”

It was about afternoon and the
children wanted to go back. Tibu

138

suggested another route for going back.
While they were going back, it started
raining. However, surprisingly, they saw
that the raindrops were not hitting the
forest floor directly. The uppermost layer
of the forest canopy intercepted the flow
of raindrops, and most of the water was
coming down through the branches and
the stems of the trees. From the leaves it
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was dripping slowly over branches of the
shrubs and herbs (Fig. 12.13). They
found that the ground was still dry. After
about half an hour, the rain stopped.
They noticed that the layer of dead
leaves over the forest floor appeared wet
now. But water did not stagnate in the
forest.

Boojho thought that if it had rained
so heavily in his town, it would have
flooded the drains and roads.

What would happen if it rains heavily
in your town?

Prof Ahmad told them that the forest
also acts as a natural absorber of
rainwater and allows it to seep. It helps
maintain the water table throughout the
year. Forests not only help in controlling
floods but also help maintain the flow
of water in the streams so that we get a
steady supply of water. On the other
hand, if trees are not present, rain hits
the ground directly and may flood the
area around it. Heavy rain may also
damages the soil. Roots of trees normally
bind the soil together, but in their
absence the soil is washed away or
eroded.

The children spent an hour at Tibu’s
village on their way back. The weather
of the village was quite pleasant. Villagers
told them that due to the surrounding
forest, they receive good rainfall. The air
also remained cool. Noise pollution, too
is less because the forest absorbs the
noise of the nearby highway.

The children learnt about the history
of the village. It surprised them that the
villages and the agricultural fields of
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that area were created after clearing the
forest about sixty years ago. Tibu’s
grandfather told them that when he was
young, the village was not as large as it
was now. It was also surrounded
by forests. Construction of roads,
buildings, industrial development and
increasing demand of wood created
pressure on the forests and it started
vanishing. He was not happy that the
forest adjoining their village is not
regenerating and is on the verge of
disappearing due to overgrazing of
animals and indiscriminate felling of
trees. Prof Ahmad said that if we did
things wisely we could preserve forests
and environment as well as have
development.

Children prepared a few pictures to
show the consequences of such an
event.

At the end of the visit, Prof Ahmad
asked children to sum up the
importance of forests. The children
wrote: Forests provide us with oxygen.
They protect soil and provide habitat to
a large number of animals. Forests
help in bringing good rainfall in
neighbouring areas. They are a source
of medicinal plants, timber and many
other useful products. We must preserve
our forests.

) What would happen if
& forests disappear?
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e @ If forests disappear, the
amount of carbon dioxide in
air will increase, resulting in
the increase of earth’s
temperature.

@ In the absence of trees and

—) plants, the animals will not
get food and shelter.

@ In the absence of trees, the
soil will not hold water, which
will cause floods.

@ Deforestation will endanger
our life and environment.
Think, what we can do to
preserve our forests.
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Keywords

Canopy Deforestation Seed dispersal
Crown Humus Soil erosion
Decomposers Regeneration Understorey

What you have learnt

The herbs form the lowest layer of vegetation.
Different layers of vegetation provide food and shelter for animals,
birds and insects.

The various components of the forest are interdependent on one
another.

The forest keeps on growing and changing, and can regenerate.

In the forest, there is interaction between soil, water, air and
living organisms.

Forests protect the soil from erosion.
Soil helps forests to grow and regenerate.
Forests are the lifeline for the forest-dwelling communities.

Forests influence climate, water cycle and air quality.

Exercises

1. Explain how animals dwelling in the forest help it grow and regenerate.
2. Explain how forests prevent floods.

3. What are decomposers? Name any two of them. What do they do in the
forest?

4. Explain the role of forest in maintaining the balance between oxygen
and carbon dioxide in the atmosphere.

5. Explain why there is no waste in a forest.

6. List five products we get from forests?
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7. Fill in the blanks:

(a) The insects, butterflies, honeybees and birds help flowering plants

in
(b) A forest is a purifier of

(c) Herbs form the

(d) The decaying leaves and animal droppings in a forest enrich the

8. Why should we worry about the conditions and issues related to forests

far from us?

9. Explain why there is a need of variety of animals and plants in a forest.

10. In Fig. 12.15, the artist has forgotten to put the labels and directions on
the arrows. Mark the directions on the arrows and label the diagram

using the following labels:

clouds, rain, atmosphere, carbon dioxide, oxygen, plants, animals, soil,

roots, water table.

11. Which of the following is not
a forest product?

(i) Gum

(ii) Plywood
(iii) Sealing wax
(iv) Kerosene

12. Which of the following
statements is not correct?

(i) Forests protect the soil
from erosion.

(ii) Plants and animals in
a forest are not
depedent on one
another.

(iii) Forests influence the
climate and water
cycle.

(iv) Soil helps forests to
grow and regenerate.

and

layer in the forest.

Carbon dioxide

\

Fig. 12.15

Oxygen
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13. Micro-organisms act upon the dead plants to produce

(i) sand (i) mushrooms (iii) humus (iv) wood

Extended Learning — Activities and Projects

1. The Department of Environment is to decide whether some portion of a
forest in your area could be cleared for a housing complex. Write a letter
to the department explaining your point of view as a concerned citizen.

2. Visit a forest. Here is a list of points that would make your visit more
fruitful.

(a) Make sure that you have permission to go into the forest.

(b) Make sure that you can find your way around. Get a map and go
along with some one who is familiar with the area.

(c) Keep a record of the things you see and do. Observations make
the visit interesting. Sketches and photographs are useful.

(d) You may record bird calls.
(e) Collect different kinds of seeds or hard fruits like nuts.

(f) Try to recognise various types of trees, shrubs, herbs, etc. Make
lists of plants from different places in the forest and of different
layers. You may not be able to name all the plants, but it is worth
recording and seeing where they grow. Make a record of
approximate heights of plants, crown shape, bark texture, leaf
size, and flower colour.

(g) Learn to recognise the animal’s droppings.

(h) Interview the forest officials and the people of surrounding vil
lages and other visitors.

You must never collect birds’ eggs, and their nests should never be
disturbed.

You can read more on the following website:

www.wild-india.com

Did you know?

In India the area under forest cover is about 21% of the total area. It had
steadily been falling since independence. But people now seem to have
realised the importance of the forest cover. Reports suggest that the area
under forest cover has slightly increased in recent years.
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Wastewater Story
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All of us use water in our homes and
make it dirty.

Dirty! Are you surprised?

Rich in lather, mixed with oil, black—
brown water that goes down the drains
from sinks, showers, toilets, laundries
is dirty. It is called wastewater. This
used water should not be wasted. We
must clean it up by removing pollutants.
Have you ever thought where the
wastewater goes and what happens to it?

13.1 WATER, OUR LIFELINE

Clean water is a basic need of human
being. Let us make a mindmap of the
many uses of clean water.

Activity 13.1

(We have given one example of the
use of clean water. You can add many
more.)

Clean water
put to use

Drinking

Clean water that is fit
for use is unfortunately
not available to all. It has
been reported that more
than one billion of people
have no access to safe
drinking water. This accounts for a large
number of water-related diseases and
even deaths. People even children walk
for several kilometres to collect clean
water. s it not a serious matter for human
dignity?

The increasing scarcity of fresh-water
due to population growth, pollution,
industrial development,mismanagement
and other factors. Realising the urgency
of the situation on the World Water Day,
on 22 March 2005, the General
Assembly of the United Nations
proclaimed the period 2005-2015 as the
International Decade for action on
“Water for life”. All efforts made during
this decade aim to reduce by half the
number of people who do not have
access to safe drinking water.

There has been perceptible progress
in the direction of the aim but still there
is a lot to achieve.

Cleaning of water is a process of
removing pollutants before it enters a
water body or is reused. This process of
wastewater treatment is commonly

WASTEWATER
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known as “Sewage Treatment”. It
takes place in several stages.

13.2 WHAT 1S SEWAGE?

Sewage is wastewater released by homes,
industries, hospitals, offices and other
users. It also includes rainwater that has
run down the street during a storm or
heavy rain. The water that washes off
roads and rooftops carries harmful
substances with it. Sewage is a liquid
waste. Most of it is water, which has
dissolved and suspended impurities.

Activity 13.2

Locate an open drain near your home,
school or on the roadside and inspect
water flowing through it.

Record colour, odour and any other
observation. Discuss with your friends
and your teacher and fill up the
following Table 13.1.

We know that sewage is a complex
mixture containing suspended solids,
organic and inorganic impurities,
nutrients, saprophytes and disease
causing bacteria and other microbes.
These include the following.

Organic impurities —-Human faeces,
animal waste,

oil, urea (urine),
pesticides,
herbicides, fruit
and vegetable
waste, etc.
Inorganic impurities — Nitrates,
Phosphates,
metals.
—Phosphorus
and Nitrogen.
—Such as vibrio
cholera which
causes cholera
and salmonella
paratyphi which
causes typhoid.
—Such as
protozones
which cause
dysentery.

Nutrients

Bacteria

Other microbes

13.3 WATER FrREsHENS Up — AN
EVENTFUL JOURNEY

In a home or a public building generally
one set of pipes brings clean water and
another set of pipes takes away
wastewater. Imagine that we could see
through the ground. We would see a
network of big and small pipes, called

Table 13.1 Contaminant survey

S. No. | Type of sewage| Point of origin Contaminants Any other
remark

Sullage water Kitchen

Foul waste Toilets

Trade waste Industrial
and commercial
organisations
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sewers, forming the sewerage. It is like
a transport system that carries sewage
from the point of being produced to the
point of disposal, i.e. treatment plant.
Manholes are located at every 50 m
to 60 m in the sewerage, at the junction
of two or more sewers and at points
where there is a change in direction.

Activity 13.3

Study the sewage route in your home/

school/building. Do the following:

= Make a line diagram of the sewage
route.

= Walk down the street or survey the
campus to find the number of
manholes.

= If possible, observe open drain and
record which living organisms are
found in and around it.
In case you do not have a sewerage

system in your locality, find out how

sewage is being disposed off.

Treatment of polluted water

Perform the following activity. It will help
you understand the processes that take
place at the wastewater treatment plant.

Activity 13.4

Divide yourself into groups to perform

the activity. Record observations at each

stage:

= Fill alarge glass jar 3/4 full of water.
Add some dirty organic matter such
as grass pieces or orange peels, a
small amount of detergent, and a few
drops of an ink or any colour.

154

Cap the jar, shake it well and let the
mixture stand in the sun for two
days.

After two days, shake the mixture
and pour a small sample into test
tube. Label this test tube “Before
treatment; Sample 1”. How does it
smell?

Use an aerator from an aquarium to
bubble air through the sample in the
glass jar. Allow several hours for
aeration; leave the aerator attached
overnight. If you do not have an
aerator, use a mechanical stirrer or
a mixer. You may have to stir it
several times.

The next day when aeration is
complete, pour another sample into
a second test tube. Label it as “After
aeration; Sample 2”.

Fold a piece of filter paper to form a
cone. Wet the paper with tap water
and then insert the cone in a funnel.
Mount the funnel on a support
(as you have learnt in Class VI).
Place layers of sand, fine gravel and
finally medium gravel in the funnel
(Fig. 13.2). (An actual filtration plant
does not use filter paper, but the sand
filter is several metres deep).

Pour the remaining aerated liquid
through the filter into the beakers.
Do not allow the liquid to spill over
the filter. If the filtered liquid is not
clear, filter it a few times till you get
clear water.

Pour a sample of the filtered water
into a third test tube labelled
“Filtered; Sample 3”.

WASTEWATER STORY
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Fig. 13.2 Filtration process

* Pour another sample of the filtered
water into a fourth test tube. Add a
small piece of a chlorine tablet. Mix
well until the water is clear. Label the
test tube “Chlorinated; Sample 4”.

* Observe carefully the samples in all
the test tubes. Do not taste! Just
smell them!

Now answer the following questions:

(a) What changes did you observe in the
appearance of the liquid after
aeration?

(b) Did aeration change the odour?

(c) What was removed by the sand filter?

(d) Did chlorine remove the colour?

(e) Did chlorine have an odour? Was it
worse than that of the wastewater?

13.4 WASTEWATER TREATMENT PLANT
(WWTP)

Treatment of wastewater involves
physical, chemical, and biological
processes, which remove physical,
chemical and biological matter that
contaminates the wastewater.
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1. Wastewater is passed through bar
screens. Large objects like rags,
sticks, cans, plastic packets, napkins
are removed (Fig. 13.3).

Fig. 13.3 Bar screen

2. Water then goes to a grit and sand
removal tank. The speed of the
incoming wastewater is decreased to
allow sand, grit and pebbles to settle
down (Fig. 13.4).

Fig. 13.4 Grit and sand removal tank

3. The water is then allowed to settle in
a large tank which is sloped towards
the middle. Solids like faeces settle
at the bottom and are removed with
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Fig. 13.5 Water clarifier

a scraper. This is the sludge. A
skimmer removes the floatable solids
like oil and grease. Water so cleared
is called clarified water (Fig. 13.5).
The sludge is transferred to a
separate tank where it is decomposed
by the anaerobic bacteria. The biogas
produced in the process can be used as
fuel or can be used to produce electricity.
4. Air is pumped into the clarified water
to help aerobic bacteria to grow.
Bacteria consume human waste, food
waste, soaps and other unwanted
matter still remaining in clarified
water (Fig. 13.6).

Fig. 13.6 Aerator
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After several hours, the suspended
microbes settle at the bottom of the tank
as activated sludge. The water is then
removed from the top.

The activated sludge is about 97%
water. The water is removed by sand
drying beds or machines. Dried sludge
is used as manure, returning organic
matter and nutrients to the soil.

The treated water has a very low level
of organic material and suspended
matter. It is discharged into a sea, a river
or into the ground. Nature cleans it up
further. Sometimes it may be necessary
to disinfect water with chemicals like
chlorine and ozone before releasing it
into the distribution system.

Become an active citizen

Waste generation is a natural part of
human activity. But we can limit the

The water in a river is cleaned
naturally by processes that are
similar to those adopted in a
wastewater treatment plant.

Did you know ?

It has been suggested that we should
plant eucalyptus trees all along
sewage ponds. These trees absorb all
surplus wastewater rapidly and
release pure water vapour into the
atmosphere.
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type of waste and quantity of waste
produced. Often we have been repelled
by offensive smell. The sight of open
drains is disgusting. The situation
worsens in the rainy season when the
drains start overflowing. We have to
wade through the mud pools on the
roads. Most unhygienic and unsanitary
conditions prevail. Flies, mosquitoes and
other insects breed in it.

You can be an enlightened citizen
and approach the municipality or the
gram panchayat. Insist that the open
drains be covered. If the sewage of
any particular house makes the
neighbourhood dirty, you should

Don’t add to the load of
WWTP. Paheli wonders how!

request them to be more considerate
about others’ health.

13.5 BETTER HOUSEKEEPING
PRACTICES

One of the ways to minimise or eliminate

waste and pollutants at their source is

to see what you are releasing down the

drain.

= Cooking oil and fats should not be
thrown down the drain. They can
harden and block the pipes. In an
open drain the fats clog the soil pores
reducing its effectiveness in filtering
water. Throw oil and fats in the
dustbin.
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* Chemicals like paints, solvents,
insecticides, motor oil, medicines
may kill microbes that help purify
water. So do not throw them down
the drain.

= Used tealeaves, solid food remains,
soft toys, cotton, sanitary towels, etc.
should also be thrown in the dustbin
(Fig. 13.7). These wastes choke the
drains. They do not allow free flow
of oxygen. This hampers the
degradation process.

Fig. 13.7 Do not throw everything in the sink
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In the year 2016, the Government of India has initiated a new mission known as
“Swachh Bharat” under which a lot of drives such as proper sewage disposal
and providing toilets for everyone have been started.

Vermi-processing toilet

needed for soil.

A design of a toilet in which humans excreta is treated by earthworms has been
tested in India. It has been found to be a novel, low water-use toilet for safe
processing of human waste. The operation of the toilet is very simple and hygienic.
The human excreta is completely converted to vermi cakes — a resource much

13.6 SANITATION AND DISEASE

Poor sanitation and contaminated
drinking water is the cause of a large
number of diseases.

Let us look at our own country. A
vast number of our people are still
without sewerage facilities. Where do
they relieve themselves?

A very large fraction of our people
defecates in the open, on dry riverbeds,
on railway tracks, near fields and many
a time directly in water. Untreated
human excreta is a health hazard. It
may cause water pollution and soil
pollution. Both the surface water and
groundwater get polluted. Groundwater
is a source of water for wells, tubewells,
springs and many rivers. Thus, it
becomes the most common route for
water borne diseases. They include
cholera, typhoid, polio, meningitis,
hepatitis and dysentery.

Bhoojo wants to know how
sewage is disposed of in an
aeroplane.
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13.7 ALTERNATIVE ARRANGEMENT
FOR SEWAGE DisposaAL

To improve sanitation, low cost onsite
sewage disposal systems are being
encouraged. Examples are septic tanks,
chemical toilets, composting pits. Septic
tanks are suitable for places where there
is no sewerage system, for hospitals,
isolated buildings or a cluster of 4 to 5
houses.

Some organisations offer hygienic
on-site human waste disposal
technology. These toilets do not require
scavenging. Excreta from the toilet seats
flow through covered drains into a
biogas plant. The biogas produced is
used as a source of energy.

13.8 SaniTaTiON AT PuBLIC PLACES

In our country fairs are organised
periodically. A large number of people
participate in them. In the same way
railway stations, bus depots, airports,
hospitals are very busy places.
Thousands of people visit them daily.
Large amount of waste is generated

WASTEWATER STORY
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here. It must be disposed of properly
otherwise epidemics could break out.

The government has laid down
certain standards of sanitation but,
unfortunately, they are not strictly
enforced.

However, all of us can contribute in
maintaining sanitation at public places.
We should not scatter litter anywhere.
If there is no dustbin in sight, we should
carry the litter home and throw it in the
dustbin.

Conclusion

We all have a role to play in keeping our
environment clean and healthy. You

must realise your responsibility in
maintaining the water sources in a
healthy state. Adopting good sanitation
practices should be our way of life. As
an agent of change your individual
initiative will make a great difference.
Influence others with your energy, ideas
and optimism. A lot can be done if people
work together. There is great power in
collective action.

Mahatma Gandhi said:

“No one need to wait for anyone else
to adopt a humane and enlightened
course of action.”

Keywords

Aeration Contaminant Sewerage
Aerobic bacteria Sanitation Sludge
Anaerobic bacteria Sewage Wastewater
Biogas Sewer

What you have learnt

Sewage is a liquid waste which causes water and soil pollution.

Wastewater is treated in a sewage treatment plant.

Treatment plants reduce pollutants in wastewater to a level where nature

can take care of it.

Where underground sewerage systems and refuse disposal systems are
not available, the low cost on-site sanitation system can be adopted.

By-products of wastewater treatment are sludge and biogas.

Open drain system is a breeding place for flies, mosquitoes and organisms

which cause diseases.

We should not defecate in the open. It is possible to have safe disposal of

excreta by low cost methods.
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Exercises

1. Fill in the blanks:
(a) Cleaning of water is a process of removing
(b) Wastewater released by houses is called
() Dried is used as manure.
(d) Drains get blocked by and

2. What is sewage? Explain why it is harmful to discharge untreated
sewage into rivers or seas.

Why should oils and fats be not released in the drain? Explain.
Describe the steps involved in getting clarified water from wastewater.
What is sludge? Explain how it is treated.

Untreated human excreta is a health hazard. Explain.

Name two chemicals used to disinfect water.

Explain the function of bar screens in a wastewater treatment plant.

© © N o o & ©»

Explain the relationship between sanitation and disease.
10. Outline your role as an active citizen in relation to sanitation.

11. Here is a crossword puzzle: Good luck!

WASTEWATER STORY
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Across
3. Liquid waste products
4. Solid waste extracted in sewage treatment
6. A word related to hygiene
8. Waste matter discharged from human body
Down
1. Used water
2. A pipe carrying sewage
5. Micro-organisms which causes cholera
7. A chemical to disinfect water
12. Study the following statements about ozone:
(a) Itis essential for breathing of living organisms.
(b) Itis used to disinfect water.
(c) It absorbs ultraviolet rays.
(d) Its proportion in air is about 3%.
Which of these statements are correct?
() (a), (b) and (c)
(i) (b) and (c)
(iii) (a) and (d)
(iv) All four

—

Extended Learning — Activities and Projects

1. Construct a crossword puzzle of your own using the keywords.

2. Then and now: Talk to your grand parents and other elderly people in
the neighbourhood. Find out the sewage disposal systems available to
them. You can also write letters to people living in far off places to get
more information. Prepare a brief report on the information you
collected.

3. Visit a sewage treatment plant.

It could be as exciting and enriching as a visit to a zoo, a museum, or a
park. To guide your observation here are a few suggestions.

Record in your notepad:
Place Date Time

Name of the official at the plant Guide/Teacher

WASTEWATER STORY
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(@) The location of the sewage plant.

(b) Treatment capacity.

(c) The purpose of screening as the initial process.

(d) How is air bubbled through the aeration tank?

() How safe is the water at the end of the treatment? How is it tested?
(f) Where is the water discharged after treatment?

(g1 What happens to the plant during heavy rains?

(h) Is biogas consumed within the plant or sold to other consumers?
(i) What happens to the treated sludge?

(j) Isthere any special effort to protect nearby houses from the plant?

(k) Other observations.

For more information, consult:

Millennium Development Goals:

http:/ /www.un.org/ millenniumgoals/

“Water for Life” International Decade for Action:

http:/ /www.un.org/ waterforlifedecade/
http://www.cep.unep.org/ pubs/ Techreports/tr43en/ Household%
20systems.htm

“By providing clean water and sanitation to the poorest people on the planet,
we can reduce poverty and suffering and ensure education for all chil-
dren.” — UNICEF

An early engineering feat: Indus valley civilisation

One of the ancient civilisations, Harappa and Mohenjodaro had perhaps

the world’s first urban sanitation system. Within the city individual
houses, or groups of houses, obtained water from wells. There was a
separate room for bathing, and wastewater was directed to the covered
drains which lined the major streets. The oldest toilet made of bricks is
about 4500 years old.
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