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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

Blank



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
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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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Nutrition

0758CHO1

in Plants

n Class VI you learnt that food is

essential for all living organisms.

You also learnt that carbohydrates,
proteins, fats, vitamins and minerals are
components of food. These components
of food are called nutrients and are
necessary for our body.

All living organisms require food.
Plants can synthesise food for
themselves but animals including
humans cannot. They get it from plants
or animals that eat plants. Thus,
humans and animals are directly or
indirectly dependent on plants.

Boojho wants to know
how plants prepare
their own food.

1.1 MobpE oF NuTRITION IN PLANTS

Plants are the only organisms that can
prepare food for themselves by using
water, carbon dioxide and minerals. The
raw materials are present in their
surroundings.

The nutrients enable living
organisms to build their bodies, to grow,
to repair damaged parts of their bodies
and provide the energy to carry out life
processes. Nutrition is the mode of
taking food by an organism and its

utilisation by the body. The mode of
nutrition in which organisms make food
themselves from simple substances is
called autotrophic (auto = self; trophos
= nourishment) nutrition. Therefore,
plants are called autotrophs. Animals
and most other organisms take in food
prepared by plants. They are called
heterotrophs (heteros = other).

Paheli wants to know why
our body cannot make food

from carbon dioxide, water
and minerals like plants do.

Now we may ask where the food
factories of plants are located: whether
food is made in all parts of a plant or
only in certain parts? How do plants
obtain the raw materials from the
surroundings? How do they transport
them to the food factories of plants?

1.2 PHoTOSYNTHESIS — FoobD
MAKING PROCESS IN PLANTS

Leaves are the food factories of plants.
Therefore, all the raw materials must
reach the leaf. Water and minerals
present in the soil are absorbed by the
roots and transported to the leaves.
Carbon dioxide from air is taken in

NuTrITION IN PLANTS
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substance called cytoplasm.

You have seen that buildings are made of bricks.
Similarly, the bodies of living organisms are
made of tiny units called cells. Cells can be seen
only under the microscope. Some organisms
are made of only one cell. The cell is enclosed by
a thin outer boundary, called the cell membrane.
Most cells have a distinct, centrally located
spherical structure called the nucleus (Fig. 1.1).
The nucleus is surrounded by a jelly-like

Nucleus

\ Cytoplasm

Cell membrane

Fig. 1.1 Cell

through the tiny pores present on the
surface of leaves. These pores are
surrounded by ‘guard cells’. Such pores
are called stomata [Fig. 1.2 (c)].

( Boojho wants to know how water
and minerals absorbed by roots
reach the leaves.

Water and minerals are transported
to the leaves by the vessels which run
like pipes throughout the root, the stem,
the branches and the leaves. They form
a continuous path or passage for the
nutrients to reach the leaf. They are
called vessels. You will learn more about
transport of materials in plants in
Chapter 7.

Paheli wants to know what is so
special about the leaves that they
can synthesise food but other
parts of the plant cannot.

The leaves have a green pigment
called chlorophyll. It helps leaves to
capture the energy of the sunlight. This
energy is used to synthesise (prepare)
food from carbon dioxide and water.
Since the synthesis of food occurs in the
presence of sunlight, it is called
photosynthesis (Photo: light; synthesis :
to combine). So we find that chlorophyll,
sunlight, carbon dioxide and water are
necessary to carry out the process of
photosynthesis. It is a unique process
on the earth. The solar energy is
captured by the leaves and stored in the
plant in the form of food. Thus, sun is
the ultimate source of energy for all
living organisms.

Can you imagine life on earth in the
absence of photosynthesis!

In the absence of photosynthesis
there would not be any food. The
survival of almost all living organisms
directly or indirectly depends upon the
food made by the plants. Besides,
oxygen which is essential for the survival

NuTrITION IN PLANTS
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Besides leaves, photosynthesis also takes place in other green parts of the
plant — in green stems and green branches. The desert plants have scale- or
spine-like leaves to reduce loss of water by transpiration. These plants have

green stems which carry out photosynthesis.

of all organisms is produced during
photosynthesis. In the absence of
photosynthesis, life would be impossible
on the earth.

During photosynthesis, chlorophyll
containing cells of leaves (Fig. 1.2), in
the presence of sunlight, use carbon
dioxide and water to synthesise
carbohydrates (Fig. 1.3). The process
can be represented in an equation:

Carbon dioxide + water sunlight
chlorophyll
Carbohydrate + oxygen
Chlorophyll
Guard Cells Stoma

(b) Section of a leaf

Guard cells

(a) Leaf

(c) Stoma

Fig. 1.2

Light energy
Carbon
dioxide ™ —,
- ____ Chlorophyll
Oxy- «— in leaf
gen
\ "N\ __ Waterand
minerals

Fig. 1.3 Diagram showing
photosynthesis
During the process oxygen is
released. The presence of starch in
leaves indicates the occurrence of
photosynthesis. Starch is also a
carbohydrate.

Boojho has observed some
plants with deep red, violet or
brown leaves. He wants to
know whether these leaves also
carry out photosynthesis.

Activity 1.1

Stomatal opening

Take two potted plants of the same kind.

Keep one in the dark (or in a black box)

for 72 hours and the other in sunlight.

NuTrITION IN PLANTS
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Perform iodine test with the leaves of
both the plants as you did in Class VI.
Record your results. Now leave the pot
which was earlier kept in the dark, in
the sunlight for 3 — 4 days and perform
the iodine test again on its leaves.
Record your observations in your
notebook.

The leaves other than green also have
chlorophyll. The large amount of red,
brown and other pigments mask the
green colour (Fig. 1.4). Photosynthesis
takes place in these leaves also.

Fig. 1.4 Leaves of various colours

You often see slimy, green patches
in ponds or stagnant water bodies. These
are generally formed by the growth of
organisms called algae. Can you guess
why algae are green in colour? They
contain chlorophyll which gives them
the green colour. Algae can also prepare
their own food by photosynthesis.

Synthesis of plant food other
than carbohydrates

You have just learnt that plants
synthesise carbohydrates through the
process of photosynthesis. The

carbohydrates are made of carbon,
hydrogen and oxygen. These are used
to synthesise other components of food
such as proteins and fats. But proteins
are nitrogenous substances which
contain nitrogen. From where do the
plants obtain nitrogen?

Recall that nitrogen is present in
abundance in gaseous form in the air.
However, plants cannot absorb nitrogen
in this form. Soil has certain bacteria that
convert gaseous nitrogen into a usable
form and release it into the soil. These
are absorbed by the plants along with
water. Also, you might have seen farmers
adding fertilisers rich in nitrogen to the
soil. In this way the plants fulfil their
requirements of nitrogen along with the
other constituents. Plants can then
synthesise proteins and vitamins.

1.3 OTHER MODES OF NUTRITION IN
PLANTS

There are some plants which do not have
chlorophyll. They cannot synthesise
food. How do they survive and from
where do they derive nutrition? Like
humans and animals such plants
depend on the food produced by other
plants. They use the heterotrophic
mode of nutrition. Look at Fig. 1.5. Do
you see a yellow wiry branched structure
twining around the stem and branches
of a tree? This is a plant called Cuscuta
(Amarbel). It does not have chlorophyll.
It takes readymade food from the plant
on which it is climbing. The plant on
which it climbs is called the host. Since
it deprives the host of valuable nutrients,

NuTrITION IN PLANTS
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Fig. 1.5 Cuscuta (Amarbel) on host plant

Cuscuta is called the parasite. Are we
and other animals also a kind of
parasites? You should think about it
and discuss with your teacher.

Paheli wants to know whether
mosquitoes, bed bugs, lice and
leeches that suck our blood are
also parasites.

Have you seen or heard of plants that
can eat animals? There are a few plants
which can trap insects and digest them.
Is it not amazing? Such plants may be
green or of some other colour. Look at
the plant in Fig. 1.6. The pitcher-like or
jug-like structure is the modified part
of leaf. The apex of the leaf forms a lid
which can open and close the mouth of
the pitcher. Inside the pitcher there are

10

hair which are directed downwards.
When an insect lands in the pitcher, the
lid closes and the trapped insect gets
entangled into the hair. The lid closes
and the insect is trapped. The insect is
digested by the digestive juices secreted
in the pitcher and its nutrients are
absorbed. Such insect-eating plants are
called insectivorous plants.

Is it possible that such plants do not
get all the required nutrients from the
soil in which they grow?

Boojho is confused. If the
pitcher plant is green and
carries out photosynthesis, then
why does it feed on insects?

Lid

Leaf modified
into pitcher

Fig. 1.6 Pitcher plant showing lid and pitcher

1.4 SAPROTROPHS

You might have seen packets of
mushrooms sold in the vegetable

NuTrITION IN PLANTS
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market. You may have also seen fluffy
umbrella-like patches growing in moist
soils or on rotting wood during the rainy
season (Fig. 1.7). Let us find out what
type of nutrients they need to survive
and from where they get them.

Fig. 1.7 Packet of mushrooms, a mushroom
growing on decayed material

Boojho wants to know how
these organisms acquire
nutrients. They do not have
mouths like animals do. They are
not like green plants as they lack
chlorophyll and cannot make food
by photosynthesis.

Activity 1.2

Take a piece of bread and moisten it with
water. Leave it in a moist warm place
for 2-3 days or until fluffy patches
appear on them (Fig. 1.8). What is the
colour of these patches? Observe the
patches under a microscope or a
magnifying glass. Write down your
observations in the notebook. You will
see cotton-like threads spread on the
piece of bread.

12

Fig. 1.8 Fungi
growing on bread

These organisms are called fungi.
They have a different mode of nutrition.
They absorb the nutrients from the
bread. This mode of nutrition in which
organisms take in nutrients from dead
and decaying matter is called
saprotrophic nutrition. Such organisms
with saprotrophic mode of nutrition are
called saprotrophs.

Fungi also grow on pickles, leather,
clothes and other articles that are left
in hot and humid weather for long time.
During the rainy season they spoil many
things. Ask your parents about the
menace of fungi in your house.

The fungal spores are generally
present in the air. When they land on

Paheli is keen to know
whether her beautiful shoes,
which she wore on special
occasions, were spoiled by fungi
during the rainy season. She
wants to know how fungi appear
suddenly during the rainy
season.

NuTrITION IN PLANTS
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Boojho says once his
grandfather told him that his
wheat fields were spoiled by a
fungus. He wants to know if
fungi cause diseases also.

Paheli told him that many fungi
like yeast and mushrooms are
useful, but some fungi
cause diseases in plants,
animals including

humans. Some
fungi are also

used as medicines.

wet and warm things they germinate and
grow. Now, can you figure out how we
can protect our things from getting
spoiled?

Some organisms live together and
share both shelter and nutrients. This
relationship is called symbiosis. For
example, certain fungi live inside the
roots of plants. The plants provide
nutrients to the fungus and, in return,
the fungus provides water and certain
nutrients.

In organisms called lichens, a
chlorophyll-containing partner, which is
an alga, and a fungus live together. The
fungus provides shelter, water and
minerals to the alga and, in return, the
alga prepares and provides food to the
fungus.
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1.5 How NUTRIENTS ARE
REPLENISHED IN THE SoOIL

Have you seen farmers spreading
manure or fertilisers in the fields, or
gardeners using them in lawns or in
pots? Do you know why this is done?

You learnt that plants absorb
minerals and nutrients from the soil.
So, their amounts in the soil keep on
declining. Fertilisers and manures
contain nutrients such as nitrogen,
potassium, phosphorous, etc. These
nutrients need to be added from time
to time to enrich the soil. We can grow
plants and keep them healthy if
we can fulfil the nutrient requirement
of plants.

Usually crop plants absorb a lot of
nitrogen and the soil becomes deficient
in nitrogen. You learnt that though
nitrogen gas is available in plenty in the
air, plants cannot use it in the manner
they can use carbon dioxide. They need
nitrogen in a soluble form. The
bacterium called Rhizobium can take
atmospheric nitrogen and convert it into
a usable form. But Rhizobium cannot
make its own food. So it often lives in
the roots of gram, peas, moong, beans
and other legumes and provides them
with nitrogen. In return, the plants
provide food and shelter to the
bacteria. They, thus, have a
symbiotic relationship. This association
is of great significance for the
farmers. They can reduce the use of
nitrogenous fertiliser where leguminous

NuTrITION IN PLANTS
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plants are grown. Most of the pulses (dals)
are obtained from leguminous plants.
In this chapter you learnt that
most of the plants are autotrophs.
Only a few plants are parasitic or
saprotrophic. They derive nutrition

from other organisms. All animals are
categorised as heterotrophs since
they depend on plants and other
animals for food. Can we say that
the insectivorous plants are partial
heterotrophs?

Keywords

Autotrophic Insectivorous Photosynthesis
Chlorophyll Nutrient Saprotrophs
Heterotrophs Nutrition Saprotrophic
Host Parasite Stomata

What you have learnt

minerals for the synthesis of food.

Plants use simple chemical substances like carbon dioxide, water and

Chlorophyll, water, carbon dioxide and sunlight are the essential

requirements for photosynthesis.

Complex chemical substances such as carbohydrates are the products

of photosynthesis.

Solar energy is absorbed by the chlorophylls present in leaves/plants.

Oxygen is produced during photosynthesis.

Oxygen released in photosynthesis is utilised by living organisms for

their survival.

Many fungi derive nutrition from dead and decaying matter. They are

saprotrophs.

A few plants and all animals are dependent on others for their nutrition

and are called heterotrophs.

16

NuTrITION IN PLANTS




EOD B0 Yo, NP BYErangen Brigluaky é@é@otﬁwagow. 80 0 Snen B8 888

I0B)e F008 FroHEran. Ter HBH InHeo ©d))  @oHNOP GTEHETow. Bzt S0 Hdo

oo sren © & wrRgchod® ot IHIND.  FEE Vi T grAoSHT?
oo §Q) IvFeo Ir@D Hood) SHeo Soe
Sedsededien. 099 388 £Ho Hod bR
FoSod 0. @odHod) SEIFEsToamrI

o Sooen
300 DFseen 8eosmis88 Boen 8860 a3y HoBrrBaD
HSSOSED 28580 GBS
HEDKien e SrasEs e
S&Fow Hoe) & (S Solgren
Soto S8 Byt

SHRPA0HED @0586 BETRORD i 3@&0@0}3.

B 085w, A, 2GS Q ©RE SO JrLsEd) Sesesdy DoTrr (BAHDH
OJIEN HoeTreD.

5853 @ES © Sod $083) Srcdharen Sdeaesy Sodr (BaH @y e&yTnen.
RPE88 HB080 $5B0Ho& Heres? eiBto Erdod® Dend FobhathEod.
88ep23:Sy Yo (BD aaaﬁea?’.gbcﬁ: 081238 TPA0Y) L&k

88epessy oD (BaH &° DEHEBS eyl FrandHH o) dhen To@ KoK
8550 &HArAHEOLTOD.

3do(mren SIS, HYDHR) Fortre $H08 S5HH sl FiEreid (fardo.
3 PBsPTELen.

8o Ho& BuBen HEVAseen. ©) WHoe) ©8GFon InE) HHod (Kerow.
§°Q) 5P SwBen OB @) odHen S s 850 S0Be DS 28Y EHo
8 SErEHEEEom. HB HEDELeen ©@otrd.

&:égpés BAes

17




18

Exercises

Why do organisms take food?
Distinguish between a parasite and a saprotroph.

How would you test the presence of starch in leaves?

= of s

Give a brief description of the process of synthesis of food in green
plants.

S. Show with the help of a sketch that plants are the ultimate source of
food.

6. Fill in the blanks:

(a) Green plants are called since they synthesise
their own food.

(b) The food synthesised by plants is stored as

(c) In photosynthesis solar energy is absorbed by the pigment called

(d) During photosynthesis plants take in and
release gas.

7. Name the following;:
(i) A parasitic plant with yellow, slender and branched stem.
(i) A plant that is partially autotrophic.
(iii) The pores through which leaves exchange gases.
8. Tick the correct answer:
(a) Cuscutais an example of:
(i) autotroph (ii) parasite (iii) saprotroph (iv) host
(b) The plant which traps and feeds on insects is:
(i) Cuscuta (ii) china rose (iv) pitcher plant (iv) rose

9. Match the items given in Column I with those in Column II:

Column I Column II
Chlorophyll Rhizobium
Nitrogen Heterotrophs
Cuscuta Pitcher plant
Animals Leaf

Insects Parasite

10. Mark ‘T’ if the statement is true and ‘F’ if it is false:
(i) Carbon dioxide is released during photosynthesis. (T/F)

(i) Plants which synthesise their food are called saprotrophs. (T/F)

NuTrITION IN PLANTS
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(iii) The product of photosynthesis is not a protein. (T/F)

(iv) Solar energy is converted into chemical energy during
photosynthesis. (T/F)

11. Choose the correct option from the following:

Which part of the plant takes in carbon dioxide from the air for
photosynthesis?

(i) Root hair (ii) Stomata (iii) Leaf veins (iv) Petals

12. Choose the correct option from the following:
Plants take carbon dioxide from the atmosphere mainly through their:
(i) roots (ii) stem (iii) flowers (iv) leaves

13. Why do farmers grow many fruits and vegetable crops inside large green
houses? What are the advantages to the farmers?

Extended Learning — Activities and Projects

1. Project

Take a potted plant with broad

leaves. Take two strips of black

paper and cut out a small square

in the centres. Cover a part of two

leaves with these papers and secure

them with paper clips (Fig. 1.9).

Keep the plant in sunlight for 2-5

days. Observe the difference in the

colour of the covered and the

uncovered portions on the leaf.

Perform iodine test on this leaf. Did Fig. 1.9 Experiment to test the
the two parts show different occurrence ofphotosynthesis
results? Now take second leaf.

Remove the strip and expose the covered part to the sunlight for 2-3
days and do the iodine test again. Describe your observations.

2. Visit a green house if there is one near your place. Observe how they
grow plants. Find out how they regulate the amount of light, water and
carbon dioxide to grow the plants.

3. Try growing a sweet potato just in water. Describe your experiment and
observations.

You can read more on the following website:
www.phschool.com/ science/ biology_place/ biocoach/photosynth/
overview.htm

Did you know?

Light is so important to plants that their leaves grow in many patterns so
as to absorb maximum sunlight.

20 NuTrITION IN PLANTS
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Nutrition

in Animals

0758CH02

‘- 7 ou have learnt in Chapter 1 that
plants can prepare their own food
by the process of photosynthesis

but animals cannot. Animals get their

food from plants, either directly by
eating plants or indirectly by eating
animals that eat plants. Some animals
eat both plants and animals. Recall that
all organisms including humans require
food for growth, repair and functioning
of the body. Animal nutrition includes
nutrient requirement, mode of intake
of food and its utilisation in the body.

You have studied in Class VI that food
consists of many components. Try to
recall and list them below:

1.

o aR L

The components of food such as
carbohydrates are complex substances.
These complex substances cannot be
utilised as such. So they are broken
down into simpler substances. The
breakdown of complex components of

eXe)

O 0o
oo

Simpler substances

o-0-0-O0-O0-0O00 —>»

Complex substance
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food into simpler substances is called
digestion.

2.1 DrrrerRENT WAYS oF Taking Foobp

The mode of taking food into the body
varies in different organisms. Bees and
humming-birds suck the nectar of
plants, infants of human and many
other animals feed on mother’s milk.
Snakes like the python swallow the
animals they prey upon. Some aquatic
animals filter tiny food particles floating
nearby and feed upon them.

Activity 2.1

What is the type of food and mode of
feeding of the following animals? Write
down your observations in the given
Table. You may find the list of modes of
feeding given below the Table helpful.

Table 2.1 Various modes of feeding

Kind of
food

Mode of
feeding

Name of
animal

Snail
Ant
Eagle

Humming-bird

Lice

Mosquito
Butterfly
House fly

(Scraping, chewing, siphoning, capturing
and swallowing, sponging, sucking etc.)

NUTRITION IN ANIMAL
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Amazing fact

Starfish feeds on animals covered by
hard shells of calcium carbonate.
After opening the shell, the starfish
pops out its stomach through its
mouth to eat the soft animal inside
the shell. The stomach then goes back
into the body and the food is slowly
digested.

Fig. 2.1 Starfish

2.2 DiGesTION IN HUMANS

We take in food through the mouth,
digest and utilise it. The unused parts
of the food are defecated. Have you ever
wondered what happens to the food
inside the body? The food passes
through a continuous canal (Fig. 2.2)
which begins at the buccal cavity and
ends at the anus. The canal can be
divided into various compartments:
(1) the buccal cavity, (2) foodpipe or
oesophagus, (3) stomach, (4) small
intestine, (5) large intestine ending in
the rectum and (6) the anus. Is it not a
very long path? These parts together
form the alimentary canal (digestive
tract). The food components gradually
get digested as food travels through the
various compartments. The inner walls

24

of the stomach and the small intestine,
and the various glands associated with the
canal such as salivary glands, the liver
and the pancreas secrete digestive juices.
The digestive juices convert complex

Buccal cavity

Salivary gland

Oesophagu\

Liver.

Gall bladder— Stomach

Pancreas

Small
intestine

Large
————  intestine

Rectum
Anus

Fig. 2.2 Human digestive system

substances of food into simpler ones. The
digestive tract and the associated glands
together constitute the digestive
system.

Now, let us know what happens to
the food in different parts of the
digestive tract.

The mouth and buccal cavity

Food is taken into the body through the
mouth. The process of taking food into

NUTRITION IN ANIMAL
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Milk teeth and permanent teeth

Do you remember about falling of your teeth some years ago? The first set of
teeth grows during infancy and they fall off at the age between six to eight
years. These are termed milk teeth. The second set that replaces them are the
permanent teeth. The permanent teeth may last throughout life or fall off
during old age or due to some dental disease.

Boojho is fascinated by the
highly coiled small intestine
seen in Fig. 2.2. He wants to

know its length. Would you like

to make a wild guess? We have
given its approximate length on
page 32. Just imagine how
such a long structure is
accommodated in a small
space within our body!

the body is called ingestion. We chew
the food with the teeth and break it
down mechanically into small pieces.
Each tooth is rooted in a separate socket
in the gums (Fig. 2.3). Our teeth vary in
appearance and perform different
functions. Accordingly they are given
different names (Fig. 2.3).

Molar
Premolar

Incisor

AN

Fig. 2.3 Arrangement of teeth and different
type of teeth

ones for piercing and tearing? Also find
out the ones that are used for chewing
and grinding?

Record your observations in Table 2.2

Table 2.2

Activity 2.2
Wash your hands. Look into the

Type of teeth

Number of teeth Total

Upper jaw

Lower jaw

mirror and count your teeth. Use
your index finger to feel the teeth.

Cutting and
biting teeth

How many kinds of teeth could you

find? Take a piece of an apple or | tearing teeth

Piercing and

bread and eat it. Which teeth do you
use for biting and cutting, and which

Chewing and
grinding teeth

26
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Our mouth has the salivary glands  of boiled rice; in test tube ‘B’ keep one
which secrete saliva. Do you know the  teaspoonful of boiled rice after chewing
action of saliva on food? Let us find out. it for 3 to 5 minutes. Add 3-4 mL of
Activity 2.3 water in both the test tubes (Fig. 2.4).
Now pour 2-3 drops of iodine solution
in each test tube and observe. Why is
there a change in colour in the test
tubes? Discuss the results with your
classmates and your teacher. The saliva
breaks down the starch into sugars.

The tongue is a fleshy muscular
organ attached at the back to the floor
of the buccal cavity. It is free at the front
and can be moved in all directions. Do
you know the functions of the tongue?
We use our tongue for talking. Besides,

Take two test tubes. Label them ‘A’ and
‘B’. In test tube ‘A’ put one teaspoonful

Iodine solution

Water

\ it mixes saliva with the food during

Boiled rice chewing and helps in swallowing food.
— We also taste food with our tongue. It
Boiled and chewed rice/B has taste buds that detect different
Fig. 2.4 Effect of saliva on starch tastes of food. We can find out the

Sweets and tooth decay

Normally bacteria are present in our mouth but they are not harmful
to us. However, if we do not clean our teeth and mouth after eating,
many harmful bacteria also begin to live and grow in it. These bacteria
break down the sugars present from the leftover food and release
acids (see Chapter 4 to know what an acid is). The acids gradually
damage the teeth (Fig. 2.5). This is called tooth decay. If it is not
treated in time, it causes severe toothache and in extreme cases
results in tooth loss. Chocolates, sweets, soft drinks and other sugar
products are the major culprits of tooth decay.

Therefore, one should clean the teeth with a brush or datunand ()
dental floss (a special strong thread which is moved between two
teeth to take out trapped food particles) at least twice a day and
rinse the mouth after every meal. Also, one should not put dirty
fingers or any unwashed object in the mouth. d)

(@)

(b)

Fig. 2.5 Gradual decay of tooth

28 NUTRITION IN ANIMAL
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choked, get hiccups or cough.

Sometimes when you eat in a hurry, talk or laugh while eating, you may cough,
get hiccups or a choking sensation. This happens when food particles enter the
windpipe. The windpipe carries air from the nostrils to the lungs. It runs adjacent
to the foodpipe. But inside the throat, air and food share a common passage.
Then how is food prevented from entering the windpipe? During the act of
swallowing a flap-like valve closes the passage of the windpipe and guides the
food into the foodpipe. If, by chance, food particles enter the windpipe, we feel

Fig. 2.6 Regions of the
tongue for different tastes

position of taste buds by the following
activity.

Activity 2.4

1. Prepare a separate sample each of
(i) sugar solution, (ii) common salt
solution, (iii) lemon juice and (iv) juice
of crushed neem leaf or bitter gourd.

2. Blindfold one of your classmates and
ask her/him to take out the tongue
and keep it in straight and flat position.

3. Use a clean toothpick to put the
above samples one by one on
different areas of the tongue as
shown in Fig. 2.6. Use a new
toothpick for each sample.

4. Ask the classmate which areas of the
tongue could detect the sweet, salty,
sour and bitter substances.

30

5. Now write down your observations
and label Fig. 2.6.
Repeat this activity with other
classmates.
The foodpipe/oesophagus
The swallowed food passes into the
foodpipe or oesophagus. Look at Fig. 2.2.
The foodpipe runs along the neck

Paheli wants to know how
food moves in the opposite
direction during vomiting.

Food

Oesophagus

Stomach

Fig. 2.7 Movement of the
food in the oesophagus
of the alimentary canal
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and the chest. Food is pushed down by
movement of the wall of the foodpipe.
Actually this movement takes place
throughout the alimentary canal and
pushes the food downwards (Fig. 2.7).
At times the food is not accepted by our
stomach and is vomited out. Recall the
instances when you vomited after eating
and think of the reason for it. Discuss
with your parents and teacher.

The stomach

The stomach is a thick-walled bag. Its
shape is like a flattened J and it is the
widest part of the alimentary canal. It
receives food from the food pipe at one
end and opens into the small intestine
at the other.

The inner lining of the stomach
secretes mucous, hydrochloric acid and
digestive juices. The mucous protects
the lining of the stomach. The acid kills
many bacteria that enter along with the

food and makes the medium in the
stomach acidic and helps the digestive
juices to act. The digestive juices break
down the proteins into simpler
substances.

The small intestine

The small intestine is highly coiled and
is about 7.5 metres long. It receives
secretions from the liver and the pancreas.
Besides, its wall also secretes juices.

The liver is a reddish brown gland
situated in the upper part of the
abdomen on the right side. It is the
largest gland in the body. It secretes bile
juice that is stored in a sac called the
gall bladder (Fig. 2.2). The bile plays
an important role in the digestion of fats.

The pancreas is a large cream
coloured gland located just below the
stomach (Fig. 2.2). The pancreatic juice
acts on carbohydrates, fats and proteins
and changes them into simpler forms.

The working of the stomach was discovered by a
strange accident. In 1822, a man named Alexis St.
Martin was badly hit by a shot gun. The bullet had
seriously damaged the chest wall and made a hole
in his stomach. He was brought to an American
army doctor William Beaumont. The doctor saved
the patient but he could not close the hole properly
and left it bandaged (Fig. 2.8). Beaumont took it as
a great opportunity to see the inside of the stomach
through the hole. He made some wonderful
observations.

Beaumont found that the stomach was churning
food. Its wall secreted a fluid which could digest
the food. He also observed that the end of the stomach opens into the intestine
only after the digestion of the food inside the stomach is completed.

Fig. 2.8 Alexis St. Martin’s
shotgun wound
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The partly digested food now reaches
the lower part of the small intestine
where the intestinal juice completes the
digestion of all components of the food.
The carbohydrates get broken into
simple sugars such as glucose, fats into
fatty acids and glycerol, and proteins
into amino acids.

Absorption in the small
intestine

The digested food can now pass into the
blood vessels in the wall of the intestine.
This process is called absorption. The
inner walls of the small intestine have
thousands of finger-like outgrowths.
These are called villi (singular villus).
Can you guess what the role of villi could
be in the intestine? The villi increase
the surface area for absorption of the
digested food. Each villus has a network
of thin and small blood vessels close to
its surface. The surface of the villi
absorbs the digested food materials. The
absorbed substances are transported
via the blood vessels to different organs
of the body where they are used to build
complex substances such as the

proteins required by the body. This is
called assimilation. In the cells, glucose
breaks down with the help of oxygen
into carbon dioxide and water, and
energy is released. The food that
remains undigested and unabsorbed
enters into the large intestine.

Large intestine

The large intestine is wider and shorter
than small intestine. It is about 1.5 metre
in length. Its function is to absorb water
and some salts from the undigested food
material. The remaining waste passes
into the rectum and remains there as
semi-solid faeces. The faecal matter is
removed through the anus from
time-to-time. This is called egestion.

2.3 DIGESTION IN GRASS-EATING
ANIMALS

Have you observed cows, buffaloes
and other grass-eating animals
chewing continuously even when
they are not eating? Actually, they
quickly swallow the grass and store
it in a part of the stomach called
rumen (Fig. 2.9). Here the food gets

Diarrhoea

Solution (ORS).

Sometime you may have experienced the need to pass watery stool frequently.
This condition is known as diarrhoea. It may be caused by an infection, food
poisoning or indigestion. It is very common in India, particularly among children.
Under severe conditions it can be fatal. This is because of the excessive loss of
water and salts from the body. Diarrhoea should not be neglected. Even before a
doctor is consulted the patient should be given plenty of boiled and cooled water
with a pinch of salt and sugar dissolved in it. This is called Oral Rehydration
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Paheli wants to know why
these animals cannot chew

food properly at the time they
take it in?

Boojho wants to know why
we cannot digest cellulose
like the cattle do.

partially digested and is called cud.
But later the cud returns to the mouth
in small lumps and the animal chews
it. This process is called rumination and
these animals are called ruminants.
The grass is rich in cellulose, a type
of carbohydrate. In ruminants like cattle,
deer, etc., bacteria present in rumen

Small Intestine

Oesophagus
Rumen\

Stomach
Caecum

Fig. 2.9 Digestive system of ruminant
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helps in digestion of cellulose. Many
animals, including humans, cannot
digest cellulose.

Animals like horses, rabbit, etc., have
a large sac-like structure called Caecum
between the oesophagus and the small
intestine (Fig. 2.9). The cellulose of the
food is digested here by the action of
certain bacteria which are not present in
humans.

So far you have learnt about animals
which possess the digestive system. But
there are many small organisms which do
not have a mouth and a digestive system.
Then, how do they acquire and digest
food? In the section below you will learn
another interesting way of food intake.

2.4 FEEDING AND DIGESTION IN
AMOEBA

Amoeba is a microscopic single-celled
organism found in pond water. Amoeba
has a cell membrane, a rounded, dense
nucleus and many small bubble-like
vacuoles (Fig. 2.10) in its cytoplasm.
Amoeba constantly changes its shape
and position. It pushes out one, or
more finger-like projections, called
pseudopodia or false feet for movement
and capture of food.

Nucleus

Pseudo odiurN
P N

Food particle
(ingestion) ~

N\

Food vacuole

Large Intestine

Egested waste

Fig. 2.10 Amoeba
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Amoeba feeds on some microscopic
organisms. When it senses food, it
pushes out pseudopodia around the
food particle and engulfs it. The food
becomes trapped in a food vacuole
[Fig. 2.10).

Digestive juices are secreted into the
food vacuole. They act on the food and
break it down into simpler substances.
Gradually the digested food is absorbed.

The absorbed substances are used for
growth, maintenance and multiplication.
The undigested residue of the food is
expelled outside by the vacuole.

The basic process of digestion of
food and release of energy is the same
in all animals. In a later chapter you
will learn about the transport of food
absorbed by the intestine to the various
parts of the body.

Keywords

Absorption Fatty acid Oesophagus
Amino acid Food vacuole Pancreas
Amoeba Gall bladder Premolar
Assimilation Glycerol Pseudopodia
Bile Incisor Rumen
Buccal cavity Ingestion Ruminant
Canine Liver Rumination
Cellulose Milk teeth Salivary glands
Digestion Molar Villi
Egestion Permanent teeth Saliva

What you have learnt

The human digestive system consists of the alimentary canal and
secretory glands. It consists of the (i) buccal cavity, (ii) oesophagus,
(iii) stomach, (iv) small intestine, (v) large intestine ending in rectum
and (vi) anus. The main digestive glands which secrete digestive juices
are (i) the salivary glands, (ii) the liver and (iii) the pancreas. The stomach
wall and the wall of the small intestine also secrete digestive juices.

The modes of feeding vary in different organisms.

Nutrition is a complex process involving: (i) ingestion, (ii) digestion,
(iii) absorption, (iv) assimilation and (v) egestion.
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from the intestinal wall complete the digestion of all components of food
in the small intestine. The digested food is absorbed in the blood vessels
from the small intestine.

The absorbed substances are transported to different parts of the body.
Water and some salts are absorbed from the undigested food in the
large intestine.

The undigested and unabsorbed residues are expelled out of the body
as faeces through the anus.

The grazing animals like cows, buffaloes and deer are known as
ruminants. They quickly ingest, swallow their leafy food and store it in
the rumen. Later, the food returns to the mouth and the animal chews it
peacefully.

Amoeba ingests its food with the help of its false feet or pseudopodia.
The food is digested in the food vacuole.

Exercises

1. Fill in the blanks:

(a) The main steps of nutrition in humans are
and

(b) The largest gland in the human body is

(c) The stomach releases hydrochloric acid and juices which
act on food.

(d) The inner wall of the small intestine has many finger-like outgrowths
called

(e) Amoeba digests its food in the

2. Mark ‘T’ if the statement is true and ‘F’ if it is false:
(a) Digestion of starch starts in the stomach. (T/F)
(b) The tongue helps in mixing food with saliva. (T/F)
(c) The gall bladder temporarily stores bile. (T/F)

(d) The ruminants bring back swallowed grass into their mouth
and chew it for some time. (T/F)

3. Tick (¥) mark the correct answer in each of the following:
(a) Fat is completely digested in the

(i) stomach (i) mouth (iii) small intestine (iv) large intestine
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(b)) Water from the undigested food is absorbed mainly in the
(i) stomach (ii) foodpipe (iii) small intestine (iv) large intestine

4. Match the items of Column I with those given in Column II:

Column I Column II

Food components Product(s) of digestion
Carbohydrates Fatty acids and glycerol
Proteins Sugar

Fats Amino acids

5. What are villi? What is their location and function?

6. Where is the bile produced? Which component of the food does it help to
digest?

7. Name the type of carbohydrate that can be digested by ruminants but
not by humans. Give the reason also.

8. Why do we get instant energy from glucose?

9. Which part of the digestive canal is involved in:

(i) absorption of food

(i) chewing of food

(iii) killing of bacteria

(iv) complete digestion of food

(v) formation of faeces

10. Write one similarity and one difference between the nutrition in amoeba
and human beings.

11. Match the items of Column I with suitable items in Column II

Column I Column II

(a) Salivary gland (i) Bile juice secretion

(b) Stomach (ii) Storage of undigested food
(c) Liver (iii) Saliva secretion

(d) Rectum (iv) Acid release

(e) Small intestine (v) Digestion is completed

(f) Large intestine (vi) Absorption of water

(vii) Release of faeces
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12. Label Fig. 2.11 of the digestive system.

Fig. 2.11 A part of human digestive system

13. Can we survive only on raw, leafy vegetables/grass? Discuss.

Extended Learning — Activities and Project

1. Visit a doctor and find out:

(i) Under what conditions does a patient need to be on a drip of
glucose?

(ii) Till when does a patient need to be given glucose?
(ii) How does glucose help the patient recover?
Write the answers in your notebook.
2. Find out what vitamins are and get the following information.
(i) Why are vitamins necessary in the diet?

(i) Which fruits or vegetables should be eaten regularly to get
vitamins?
Write a one-page note on the information collected by you. You may take
help of a doctor, a dietician, your teacher or any other person, or from
any other source.
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3. Collect data from your friends, neighbours and classmates to know more

about “milk teeth”.
Tabulate your data. One way of doing it is given below:
S. No.| Age at which Age at which | No. of teeth | No. of teeth
first tooth fell last tooth fell lost replaced

g | @ N =

Find out from at least twenty children and find the average age at which
children lose the milk teeth. You may take help of your friends.

Did you know?

Fats in goat’s milk are much simpler than those in cow’s milk. Therefore,
the goat’s milk is much easier to digest than the cow’s milk.
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Heat

0758CH04

ou know that woollen clothes are

made from animal fibres. You

also know that cotton clothes are
made from plant fibres. We wear woollen
clothes during winters when it is cold
outside. Woollen clothes keep us warm.
We prefer to wear light coloured cotton
clothes when it is hot. These give us a
feeling of coolness. You might have
wondered why particular types of
clothes are suitable for a particular
season.

In winter you feel cold inside the
house. If you come out in the sun, you
feel warm. In summer, you feel hot even
inside the house. How do we know
whether an object is hot or cold? How
do we find out how hot or cold an object
is? In this chapter we shall try to seek
answers to some of these questions.

3.1 Hort anp CoLD

In our day-to-day life, we come across a
number of objects. Some of them are hot

Table 3.1: Hot and cold objects
Object Cold/Cool

Ice cream \

Warm/Hot

Spoon in a
tea cup

Fruit juice
Handle of a
frying pan
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and some of them are cold. Tea is hot
and ice is cold. List some objects you
use commonly in Table 3.1. Mark these
objects as hot or cold.

Do not touch objects which are too
hot. Be careful while handling a
candle flame or a stove.

We see that some objects are cold
while some are hot. You also know that
some objects are hotter than others
while some are colder than others. How
do we decide which object is hotter than
the other? We often do it by touching
the objects. But is our sense of touch
reliable? Let us find out.

Activity 3.1

Take three small tubs/containers. Label
them as A, B and C. Put cold water in
container A and hot water in container

Make sure that water is not so hot that
you burn your hand

A) (B) (€)

Fig. 3.1 Feeling water in three containers

HeAaT
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B. Mix some cold and hot water in
container C. Now dip your left hand in
container A and the right hand in
container B. After keeping the hands in
the two containers for 2-3 minutes, put
both the hands simultaneously in
container C (Fig. 3.1). Do both the
hands get the same feeling?

Boojho says,“My left hand
tells me that the water in mug
C is hot and the right hand
tells me that the same water
is cold. What should I
conclude?”

Boojho’s confusion shows that we
cannot always rely on our sense of touch
to decide whether an object
is hot or cold. Sometimes
it may deceive us.

Then, how do we find
out how hot an object really
is? A reliable measure of the
hotness of an object is its
temperature. Temperature is
measured by a device called
thermometer.

3.2 MEASURING TEMPERATURE

Have you seen a thermometer? Recall
that when you or someone else in your
family had fever, the temperature was
measured by a thermometer. The
thermometer that measures our body
temperature is called a clinical
thermometer. Hold the thermometer in

50

Boojho wondered which of the two scales
shown in Fig. 3.2 he should read. Paheli told
him that India has adopted the celsius scale
and we should read that scale. The other scale
with the range 94-108 degrees is the
Fahrenheit scale (°F). It was in use earlier.

|

Fig. 3.2 A clinical thermom-
eter

your hand and examine it carefully. If
you do not have a thermometer, request
a friend to share it with you. A clinical
thermometer looks like the one shown
in Fig. 3.2.

A clinical thermometer consists of a
long, narrow, uniform glass tube. It has
a bulb at one end. This bulb contains
mercury. Outside the bulb, a small
shining thread of mercury can be seen.

If you do not see the mercury thread,
rotate the thermometer a bit till you see
it. You will also find a scale on the
thermometer. The scale we use is the
celsius scale, indicated by °C.

A clinical thermometer reads
temperature from 35°C to 42°C.

Activity 3.2

Reading a thermometer

Let us learn how to read a thermometer.
First, note the temperature difference
indicated between the two bigger marks.
Also note down the number of divisions

HeAaT
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antiseptic solution.

(See Fig. 3.3).

break.

* Thermometer should be washed before and after use, preferably with an

= Ensure that before use the mercury level is below 35°C.
* Read the thermometer keeping the level of mercury along the line of sight.

= Handle the thermometer with care. If it hits against some hard object, it can

= Don’t hold the thermometer by the bulb while reading it.

(shown by smaller marks) between these
marks. Suppose the bigger marks read
one degree and there are five divisions
between them. Then, one small division

1
can read E=0.2°C,

Wash the thermometer, preferably
with an antiseptic solution. Hold it
firmly and give it a few jerks. The jerks
will bring the level of mercury down.
Ensure that it falls below 35°C. Now
place the bulb of the thermometer

Fig. 3.3 Correct method of reading a clinical
thermometer
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under your tongue. After one minute,
take the thermometer out and note the
reading. This is your body temperature.
The temperature should always be
stated with its unit, °C.

What did you record as your body
temperature?

The normal temperature of
human body is 37°C. Note that the
temperature is stated with its unit.

Paheli measured her body
temperature. She got worried as
it was not exactly 37°C.

Let us try to assure Paheli that there
is nothing wrong with her.

Activity 3.3

Measure the body temperature of some
of your friends (at least 10) with a

Table 3.2: Body temperature of
some persons

Name Temperature (°C)

HeAaT
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clinical thermometer. Record your
observations as in Table 3.2.

Is the body temperature of every
person 37°C?

The temperature of every person may
not be 37°C. It could be slightly higher
or slightly lower. Actually, what we call
normal temperature is the average body
temperature of a large number of healthy
persons.

The clinical thermometer is designed
to measure the temperature of human
body only. The temperature of human
body normally does not go below 35°C
or above 42°C. That is the reason
that this thermometer has the range
35°C to 42°C.

Boojho got a naughty idea. He
wanted to measure the temperature
of hot milk using a clinical
thermometer. Paheli stopped him
from doing so.

Do not use a clinical thermometer for
measuring the temperature of any
object other than the human body.
Also avoid keeping the thermometer in
the sun or near a flame. It may break.

3.3 LABORATORY THERMOMETER

How do we measure the temperature of
other objects? For this purpose, there
are other thermometers. One such
thermometer is known as the laboratory
thermometer. The teacher will show you

54

Different types of thermometers
are used for different purposes.
The maximum and minimum
temperatures of the previous
day, reported in weather
reports, are measured by a

thermometer called the
maximum-minimum
thermometer.

this thermometer. Look at it

carefully and note the highest and
the lowest temperature it can
measure. The range of a
laboratory thermometer is
generally from -10°C to 110°C
(Fig. 3.4). Also, as you did in the
case of the clinical thermometer,
find out how much a small
division on this thermometer
reads. You would need this
information to read the
thermometer correctly.

Let us now learn how this
thermometer is used.

Activity 3.4

Take some tap water in a beaker
or a mug. Dip the thermometer
in water so that the bulb is
immersed in water but does not
touch the bottom or the sides of
the container. Hold the
thermometer vertically (Fig. 3.5).
Observe the movement of mercury
in the thermometer. Wait till the
mercury thread becomes steady.

Fig. 3.4 A laboratory thermometer
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container.

In addition to the precautions to be taken while reading a clinical
thermometer, the laboratory thermometer

= should be kept upright not tilted. (Fig. 3.5)
= bulb should be surrounded from all sides by the substance of which the
temperature is to be measured. The bulb should not touch the surface of the

Fig. 3.5 Measuring temperature of water
with a laboratory thermometer

Note the reading. This is the temperature
of water at that time.

Compare the temperature of water
recorded by each student in the class.

Boojho now understands why
clinical thermometer cannot be
used to measure high
temperatures. But still wonders
whether a laboratory thermometer
can be used to measure his body
temperature.
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Are there any variations in the
readings? Discuss the possible reasons.
Let us try to answer this question.

Activity 3.5

Take some hot water in a beaker or a
mug. Dip the thermometer in water.
Wait till the mercury thread becomes
steady and note the temperature. Now
take out the thermometer from water.
Observe carefully what happens now.
Do you notice that as soon as you take
the thermometer out of water, the level
of mercury begins to fall. This means
that the temperature must be read while
the thermometer is in water.

You may recall that while taking your
own temperature, you have to take the
thermometer out of your mouth to note
the reading. Can you then use the
laboratory thermometer to measure your

Boojho wonders why the level
of mercury should change at
all when the bulb of the
thermometer is brought in contact
with another object?
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body temperature? Obviously, it is not
convenient to use the laboratory
thermometer for this purpose.

Why does the mercury not fall or rise
in a clinical thermometer when taken
out of the mouth?

Observe a clinical thermometer
again. Do you see a kink near the bulb
(Fig. 3.6).

What is the use of the kink? It
prevents mercury level from falling on
its own.

Fig. 3.6 A clinical thermometer has a kink in
it

There is a lot of concern over
the use of mercury in
thermometers. Mercury is a
toxic substance and is very
difficult to dispose of if a
thermometer breaks. These
days, digital thermometers
are available which do not
use mercury.

3.4 TRANSFER OF HEAT

You might have observed that a frying
pan becomes hot when kept on a flame.
It is because the heat passes from the
flame to the utensil. When the pan is
removed from the fire, it slowly cools
down. Why does it cool down? The heat
is transferred from the pan to the
surroundings. So you can understand
that in both cases, the heat flows from
a hotter object to a colder object. In fact,
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Paheli asks: “Does it mean
that heat will not be

transferred if the temperature of

two objects is the same?”

in all cases heat flows from a hotter
object to a colder object.

How does heat flow?
investigate.

Activity 3.6

Take a rod or flat strip of a metal, say of
aluminium or iron. Fix a few small wax
pieces on the rod. These pieces should
be at nearly equal distances (Fig. 3.7).
Clamp the rod to a stand. If you do not
find a stand, you can put one end of
the rod in between bricks. Now, heat
the other end of the rod and observe.
What happens to the wax pieces? Do
these pieces begin to fall? Which piece
falls the first? Do you think that heat is

Let us

Fig. 3.7 Flow of heat through a metal strip

transferred from the end nearest to the
flame to the other end?

The process by which heat is
transferred from the hotter end to the
colder end of an object is known as
conduction. In solids, generally, the
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Fig. 3.8 Conduction of heat by different
materials

heat is transferred by the process of
conduction.

Do all substances conduct heat
easily? You must have observed that
the metallic pan for cooking has a plastic
or wooden handle. Can you lift a hot
pan by holding it from the handle
without getting hurt?

Activity 3.7

Heat water in a small pan or a beaker.
Collect some articles such as a steel
spoon, plastic scale, pencil and divider.
Dip one end of each of these articles in
hot water (Fig. 3.8). Wait for a few

Table 3.3

minutes. Touch the other end. Enter
your observation in Table 3.3.

The materials which allow heat to
pass through them easily are
conductors of heat. For examples,
aluminum, iron and copper. The
materials which do not allow heat to
pass through them easily are poor
conductors of heat such as plastic and
wood. Poor conductors are known as
insulators.

The water and air are poor
conductors of heat. Then, how does the
heat transfer take place in these
substances? Let us find out.

Activity 3.8

Take a round bottom flask (if flask is
not available, a beaker can be used). Fill
it two-thirds with water. Place it on a
tripod, or make some arrangement to
place the flask in such a way that you
can heat it by placing a candle below it.
Wait till the water in the flask is
still. Place a crystal of potassium
permanganate at the bottom of the flask
gently using a straw. Now, heat the water
by placing the candle just below the

crystal.
Write your observation in your
notebook and also draw a picture of
what you observe (Fig. 3.9).

When water is heated,

Article Material with Does the other
which the article | end get hot the water near the flame gets
S mrec e Gl Yes/No hot. Hot water rises up.
The cold water from the
Steel spoon Metal Yes

sides moves down towards

the source of heat. This
water also gets hot and rises
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Fig. 3.9 Convection of heat in water

and water from the sides moves down.
This process continues till the whole
water gets heated. This mode of heat
transfer is known as convection.

How does the heat travel in air? In
which direction does the smoke go?

The air near the heat source gets hot
and rises. The air from the sides comes
in to take its place. In this way the air
gets heated. The following activity
confirms this idea.

Activity 3.9

Light a candle. Keep one hand above the
flame and one hand on the side of the
flame (Fig. 3.10). Do your hands feel
equally hot? If not which hand feels
hotter? And why?

Be careful. Keep your hands at a safe
distance from the flame so that they
do not get burnt.
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Fig. 3.10 Transfer of heat by convection in

Notice that towglrrds the top, the air
gets heated by convection. Therefore, the
hand above the flame feels hot. On the
sides, however, there is no convection
and air does not feel as hot as at
the top.

The people living in the coastal areas
experience an interesting phenomenon.
During the day, the land gets heated
faster than the water. The air over the
land becomes hotter and rises up. The
cooler air from the sea rushes in towards
the land to take its place. The warm air
from the land moves towards the sea to
complete the cycle (Fig. 3.11). The air
from the sea is called the sea breeze.
To receive the cooler sea breeze, the
windows of the houses in coastal areas
are made to face the sea. At night it is
exactly the reverse. The water cools down
more slowly than the land. So, the cool
air from the land moves towards the sea.
This is called the land breeze.

When we come out in the sun, we
feel warm. How does the heat from the
sun reach us? It cannot reach us by
conduction or convection as there is no
medium such as air in most part of the
space between the earth and the sun.
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Day time

Hot
Cool

Night time

Fig. 3.11 Sea breeze and Land breeze

From the sun the heat comes to us by
another process known as radiation.
The transfer of heat by radiation does
not require any medium. It can take
place whether a medium is present or
not. When we sit in front of a room
heater, we get heat by this process. A
hot utensil kept away from the flame
cools down as it transfers heat to the
surroundings by radiation. Our body
too, gives heat to the surroundings and
receives heat from it by radiation.

All hot bodies radiate heat. When
this heat falls on some object, a part of
it is reflected, a part is absorbed and a
part may be transmitted. The
temperature of the object increases due
to the absorbed part of the heat. Why
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are you advised to use an umbrella when
you go out in the sun?

3.5 Kinns oF CLoTHEsS WE WEAR
IN SUMMER AND WINTER

You know that in summer we prefer
light-coloured clothes and in winter we
usually wear dark-coloured clothes. Why
is it so? Let us find out

Activity 3.10

Take two identical tin cans. Paint the
outer surface of one black and of the
other white (Fig. 3.12). Pour equal
amounts of water in each and leave them
in the mid-day sun for about an hour.
Measure the temperature of water in
both the cans. Do you find any
difference in the temperatures? In
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bricks, which are available these days.

We often use electricity and fuels like coal and wood to keep our houses cool or
warm. Is it possible to construct buildings, that are not affected much by heat
and cold outside? This can be done by constructing outer walls of buildings so
that they have trapped layers of air. One way of doing this is to use hollow

Fig. 3.12 Containers with black and white
surface

which can is the water warmer? You
can feel the difference even by touching
water in the two cans.

Activity 3.11

Fill the two cans used in Activity 3.10
with the same amount of hot water at
the same temperature (say, at 60°C).
Leave the cans in a room or in a shade.
Note the temperature of water after
10-15 minutes. Does the temperature
of water in both the cans fall by the same
amount?

Do these activities suggest to you the
reason why it is more comfortable to
wear white or light-coloured clothes in

the summer and dark-coloured clothes
in the winter? Dark surfaces absorb
more heat and, therefore, we feel
comfortable with dark coloured clothes
in the winter. Light coloured clothes
reflect most of the heat that falls on them
and, therefore, we feel more comfortable
wearing them in the summer.

Woollen clothes keep us
warm in winter

In the winter, we use woollen clothes.
Wool is a poor conductor of heat.
Moreover, there is air trapped in between
the wool fibres. This air prevents the flow
of heat from our body to the cold
surroundings. So, we feel warm.

Suppose you are given the choice in
winter of using either one thick blanket
or two thin blankets joined together.
What would you choose and why?
Remember that there would be a layer
of air in between the blankets.

Keywords

Celsius scale Insulator Sea breeze
Conduction Land breeze Temperature
Conductor Radiation Thermometer
Convection
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What you have learnt

range of this thermometer is from 35°C to 42°C. For other purposes, we
use the laboratory thermometers. The range of these thermometers is
usually from -10°C to 110°C.

The normal temperature of the human body is 37°C.

The heat flows from a body at a higher temperature to a body at a lower
temperature. There are three ways in which heat can flow from one
object to another. These are conduction, convection and radiation.

In solids, generally, the heat is transferred by conduction. In liquids
and gases the heat is transferred by convection. No medium is required
for transfer of heat by radiation.

The materials which allow heat to pass through them easily are
conductors of heat.

The materials which do not allow heat to pass through them easily are
called insulators.

Dark-coloured objects absorb more heat than the light-coloured objects.
That is the reason we feel more comfortable in light-coloured clothes in
the summer.

Woollen clothes keep us warm during winter. It is so because wool is a
poor conductor of heat and it has air trapped in between the fibres.

Exercises
1. State similarities and differences between the laboratory thermometer
and the clinical thermometer.
2. Give two examples each of conductors and insulators of heat.
3. Fill in the blanks :
(a) The hotness of an object is determined by its

(b) Temperature of boiling water cannot be measured by a
thermometer.

(c) Temperature is measured in degree
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(d)

(e)

(f)

No medium is required for transfer of heat by the process of

A cold steel spoon is dipped in a cup of hot milk. Heat is transferred
to its other end by the process of

Clothes of colours absorb more heat better than
clothes of light colours.

4. Match the following :

(i)
(ii)
(iif)

(iv)

Land breeze blows during (@) summer
Sea breeze blows during (b) winter
Dark coloured clothes are preferred during (c) day

Light coloured clothes are preferred during (d) night

5. Discuss why wearing more layers of clothing during winter keeps us
warmer than wearing just one thick piece of clothing .

6. Look at Fig. 3.13. Mark where the heat is being transferred by
conduction, by convection and by radiation.

Fig. 3.13

In places of hot climate it is advised that the outer walls of houses be

painted white. Explain.

One litre of water at 30°C is mixed with one litre of water at 50°C. The

temperature of the mixture will be

(@)
(©

80°C (b) more than 50°C but less than 80°C
20°C (d) between 30°C and 50°C
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9. An iron ball at 40°C is dropped in a mug containing water at 40°C.
The heat will

()
(b)
(©)
(d)

flow from iron ball to water.
not flow from iron ball to water or from water to iron ball.
flow from water to iron ball.

increase the temperature of both.

10. A wooden spoon is dipped in a cup of ice cream. Its other end

()
(b)
(©)
(d)

becomes cold by the process of conduction.
becomes cold by the process of convection.
becomes cold by the process of radiation.

does not become cold.

11. Stainless steel pans are usually provided with copper bottoms. The
reason for this could be that

()
(b)
(©)
(d)

copper bottom makes the pan more durable.
such pans appear colourful.
copper is a better conductor of heat than the stainless steel.

copper is easier to clean than the stainless steel.

Extended Learning — Activities and Projects

1. Go to a doctor or your nearest health centre. Observe the doctor taking
temperature of patients. Enquire:

()
(b)

(©)

(d)

why she dips the thermometer in a liquid before use.
why the thermometer is kept under the tongue.

whether the body temperature can be measured by keeping the
thermometer at some place other than the mouth.

whether the temperature of different parts of the body is the same
or different.

You can add more questions which come to your mind.

2. Go to a veterinary doctor (a doctor who treats animals). Discuss and
find out the normal temperature of domestic animals and birds.

3. Wrap a thin paper strip tightly around an iron rod. Try to burn the
paper with candle while rotating the iron rod continuously. Does it burn?
Explain your observation.
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4. Take a sheet of paper. Draw a spiral on it as shown in the Fig. 3.14. Cut out
the paper along the line. Suspend the paper as shown in Fig. 3.14 above
a lighted candle. Observe what happens. Think of an explanation.

Fig. 3.14

5. Take two similar transparent glass bottles having wide mouths. Put a
few crystals of potassium permanganate or pour a few drops of ink in
one bottle. Fill this bottle with hot water. Fill the other bottle with cold
water. Cover the cold water bottle with a thick piece of paper such as a
postcard. Press the postcard firmly with one hand and hold the bottle
with the other hand. Invert the bottle and place it on top of the hot
water bottle. Hold both the bottles firmly. Ask some other person to pull
the postcard. Observe what happens. Explain.

Did you know?

The celsius scale was devised by a Swedish astronomer, Anders Celsius
in 1742. Strangely, he fixed the temperature of the boiling water as 0°C
and of freezing water as 100°C. However, this order was reversed very
soon.
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Salts

Acids, Bases and

0758CHO1

e use in our daily life a large

number of substances such

as lemon, tamarind, common
salt, sugar and vinegar. Do they have
the same taste? Let us recall tastes of
some edible substances listed in
Table 4.1. If you have not tasted any of
these substances taste it now and enter
the result in Table 4.1.

1. Do not taste anything unless asked

to do so.
2. Do not touch anything unless asked
to do so.
Table 4.1
Substance Taste (sour/bitter/

any other)

Lemon juice

Orange juice

Vinegar
Curd

Tamarind (imli)

Sugar

Common salt

Amla

Baking soda

Grapes

Unripe mango

Cucumber
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You find that some of these
substances taste sour, some taste bitter,
some taste sweet and some taste salty.

4.1 Acips AND BASESs

Curd, lemon juice, orange juice and
vinegar taste sour. These substances
taste sour because they contain acids.
The chemical nature of such substances
is acidic. The word acid comes from the
Latin word acere which means sour.
The acids in these substances are
natural acids.

What about baking soda? Does it also
taste sour? If not, what is its taste? Since,
it does not taste sour it means, that it
has no acids in it. It is bitter in taste. If
you rub its solution between fingers, it
feels soapy. Generally, substances like
these which are bitter in taste and feel
soapy on touching are known as bases.
The nature of such substances is said to
be basic.

If we cannot taste every substance,
how do we find its nature?

Special type of substances are used
to test whether a substance is acidic or
basic. These substances are known as
indicators. The indicators change their
colour when added to a solution
containing an acidic or a basic
substance. Turmeric, litmus, China rose
petals (Gudhal), etc., are some of the
naturally occurring indicators.
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4.2 Naturat Ipicators

Name of acid Found in
Acetic acid Vinegar
Formic acid Ant’s sting

Citric acid

Citrus fruits such
as oranges,
lemons, etc.

Lactic acid

Curd

Oxalic acid

Spinach

Ascorbic acid

(Vitamin C)

Amla, Citrus fruits

Tartaric acid

Tamarind, grapes,

unripe mangoes, etc.

All the acids mentioned
above occur in nature

Name of base

Found in

Calcium hydroxide

Lime water

Ammonium hydroxide

Window cleaner

Sodium hydroxide/

Potassium hydroxide

Soap

Magnesium hydroxide

Milk of magnesia
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Can I taste all substances to
find their taste?

No. Have you not read the
caution? We should not
taste unknown
substances. They could
harm us.

AROUND Us

Litmus: A natural dye

The most commonly used natural
indicator is litmus. It is extracted
from lichens (Fig. 4.1a). It has a
mauve (purple) colour in distilled
water. When added to an acidic
solution, it turns red and when
added to a basic solution, it turns
blue. It is available in the form of a
solution, or in the form of strips of
paper, known as litmus paper.
Generally, it is available as red and
blue litmus paper (Fig. 4.1b).

(@)

(b)

Fig. 4.1 (a) Lichens, and (b) Red and blue
litmus paper
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Activity 4.1

* Mix some water with lemon juice in

a plastic cup/tumbler/test tube.
= Put a drop of the above solution on a

strip of the red litmus paper with the

help of a dropper.

Is there any change in colour?
= Repeat the same exercise with the

blue litmus paper.

Note down if there is any change in
colour.

Perform the same activity with the
following substances:

Tap water, detergent solution, aerated
drink, soap solution, shampoo, common
salt solution, sugar solution, vinegar,
baking soda solution, milk of magnesia,
washing soda solution, lime water. If
possible make solutions in distilled water.

Record your observations as in
Table. 4.2.

In your Table, are there any
substances on which litmus had no
effect? Name those substances.

The solutions which do not change
the colour of either red or blue litmus
are known as neutral solutions. These
substances are neither acidic nor basic.

O

Fig. 4.2 Children performing litmus test

Turmeric is another natural
indicator

Activity 4.2

= Take a tablespoonful of turmeric
powder. Add a little water and make
a paste.

= Make turmeric paper by depositing
turmeric paste on blotting paper/filter
paper and drying it. Cut thin strips
of the yellow paper obtained.

= Put a drop of soap solution on the
strip of turmeric paper.
What do you observe?

This is lime water.

To prepare limewater, take some water in a tumbler and add some lime (chuna)
into it. Stir the solution and keep it for some time. Pour a little from the top.

Table 4.2
S. No. Test solution Effect on red Effect on blue | Inference
litmus paper litmus paper
80 ScCIENCE
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You can prepare a greeting card for
your mother on her birthday. Apply
turmeric paste on a sheet of plane
white paper and dry it. Draw a
beautiful flower with soap solution
with the help of a cotton bud. You will
get a beautiful greeting card.

Soap

Turmeric paste solution

Similarly test the solutions listed in
Table 4.3 and note down your
observations. You may try solutions of
other substances also.

China Rose as Indicator

Activity 4.3

Collect some China rose (Gudhal) petals
and place them in a beaker. Add some

Now I understand why a
turmeric stain on my white shirt
is turned to red when it is
washed with soap. It is because
the soap solution is basic.

Acid

Indicator Base

China
rose

Fig. 4.3 China rose flower and indicator
prepared from it

Table 4.3

2
2

Test solution

Effect on turmeric solution

Remarks

Lemon juice

Orange juice

Vinegar

Milk of magnesia

Baking soda

Lime water

Sugar

PRIN|O ] RN

Common salt
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Table 4.4

2
2

Test solution Initial colour Final colour
Shampoo (dilute solution)

Lemon juice

Soda water

Sodium hydrogencarbonate solution

Vinegar

Sugar solution

RS R ol Bl R Eall

Common salt solution

warm water. Keep the mixture for some Paheli brought the following paheli
time till water becomes coloured. Use  (riddle) for you.
the coloured water as an indicator. Add

five drops of the indicator to each of the Coffee is brown

solutions given in Table 4.4. And bitter in taste.
What is the effect of the indicator Is it an acid?

on acidic, basic and neutral solutions? Or a base?

China rose indicator (Fig. 4.3) turns Don’t give the answer

acidic solutions to dark pink (magenta) Without any test,

and basic solutions to green. You are in the dark

With its taste.

Activity 4.4

[ am not getting the same result
when using solid baking soda
on dry litmus paper. Why?

The teacher is requested to get the
dilute solution of the following chemicals
from his/her school laboratory or from
a nearby school: hydrochloric acid,
sulphuric acid, nitric acid, acetic acid,
sodium hydroxide, ammonium hydro-
xide, calcium hydroxide (lime water).

Make a solution of baking
soda and then try.

Table 4.5
S. Name of acid Effect on Effect on Effect on
No. litmus paper | turmeric paper | China rose

solution

1. Dilute hydrochloric acid
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Are you familiar with the term acid rain? Have you ever heard about damaging
effect of acid rain? As the name indicates the rain containing excess of acids is
called an acid rain. Where do these acids come from? The rain becomes acidic
because carbon dioxide, sulphur dioxide and nitrogen dioxide (which are released
into the air as pollutants) dissolve in rain drops to form carbonic acid, sulphuric
acid and nitric acid respectively. Acid rain can cause damage to buildings,
historical monuments, plants and animals.

Great care should be taken while
handling laboratory acids and bases
because these are corrosive in nature,
irritating and harmful to skin.

Demonstrate the effect of the three
indicators on each of these solutions.
Record your observations in Table 4.5.

4.3 NEUTRALISATION

We have learnt that acids turn blue
litmus red and bases turn red litmus
blue. Let us see what happens when an
acid is mixed with a base.

We are going to use an indicator you
have not used so far. It is called
phenolphthalein.

Activity 4.5

To be demonstrated by the teacher in
the class

Fill one fourth of a test tube with dilute
hydrochloric acid. Note down its colour.
Note down the colour of phenolphthalein
solution also. Add 2-3 drops of the
indicator to the acid. Now shake the test
tube gently. Do you observe any change
in colour of the acid?

Add to the acidic solution a drop of
sodium hydroxide solution by a dropper.

86

Stir the tube gently. Is there any change
in the colour of the solution? Continue
adding the sodium hydroxide solution
drop by drop while stirring till the pink
colour just appears.

Now add one more drop of dilute
hydrochloric acid. What do you observe?
The solution again becomes colourless.
Again add one drop of sodium
hydroxide solution. Is there any change
in colour? The solution again becomes
pink in colour.

It is evident that when the solution
is basic, phenolphthalein gives a pink
colour. On the other hand, when the
solution is acidic, it remains colourless.

Base

__Acid + Indicator

Fig. 4.4 Process of neutralisation
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When an acidic solution is mixed
with a basic solution, both the solutions
neutralise the effect of each other. When
an acid solution and a base solution are
mixed in suitable amounts, both the
acidic nature of the acid and the basic
nature of the base are destroyed. The
resulting solution is neither acidic nor
basic. Touch the test tube immediately
after neutralisation. What do you
observe? In neutralisation reaction, heat
is always produced, or evolved. The
evolved heat raises the temperature of
the reaction mixture.

In neutralisation reaction a new
substance is formed. This is called salt.
Salt may be acidic, basic or neutral in
nature. Thus, neutralisation can be
defined as follows:

The reaction between an acid and
a base is known as neutralisation. Salt
and water are produced in this process
with the evolution of heat.

Acid+Base — Salt+Water

(Heat is evolved)

The following reaction is an example:

Hydrochloric acid (HCIl) + Sodium
hydroxide (NaOH) —

Sodium chloride (NaCl) + Water (H,O)

Boojho added dilute sulphuric acid
to lime water. Will the reaction mixture
become hot or cool?

4.4 NEUTRALISATION IN EVERYDAY
LiFE

Indigestion

Our stomach contains hydrochloric
acid. It helps us to digest food, as you
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have learnt in Chapter 2. But too
much of acid in the stomach causes
indigestion. Sometimes indigestion
is painful. To relieve indigestion, we
take an antacid such as milk of
magnesia, which contains magnesium
hydroxide. It neutralises the effect of
excessive acid.

Ant bite

When an ant bites, it injects
the acidic liquid (formic acid) into the
skin. The effect of the acid can be
neutralised by rubbing moist baking
soda (sodium hydrogencarbonate) or
calamine solution, which contains zinc
carbonate.

Soil treatment

Excessive use of chemical fertilisers
makes the soil acidic. Plants do not
grow well when the soil is either too
acidic or too basic. When the soil is
too acidic, it is treated with bases like
quick lime (calcium oxide) or slaked
lime (calcium hydroxide). If the soil
is basic, organic matter (compost) is
added to it. Organic matter releases
acids which neutralises the basic
nature of the soil.

Factory wastes

The wastes of many factories
contain acids. If they are allowed to
flow into the water bodies, the acids
will kill fish and other organisms.
The factory wastes are, therefore,
neutralised by adding Dbasic
substances.
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Keywords

Acid Basic Neutralisation
Acidic Indicator Salt
Base Neutral

What you have learnt

Acid turns blue litmus red. Bases turn red litmus blue.

Substances which are neither acidic nor basic are called neutral.

Solutions of substances that show different colour in acidic, basic and
neutral solutions are called indicators.

An acid and a base neutralise each other and form a salt. A salt may be
acidic, basic or neutral in nature.

Exercises

1. State differences between acids and bases.

2. Ammonia is found in many household products, such as window
cleaners. It turns red litmus blue. What is its nature?

3. Name the source from which litmus solution is obtained. What is the
use of this solution?

4. Is the distilled water acidic/basic/neutral? How would you verify it?
S. Describe the process of neutralisation with the help of an example.
6. Mark T’ if the statement is true and ‘F’ if it is false:

(i) Nitric acid turn red litmus blue. (T/F)

(ii) Sodium hydroxide turns blue litmus red. (T/F)

(iii) Sodium hydroxide and hydrochloric acid neutralise each other and
form salt and water. (T/F)

(iv) Indicator is a substance which shows different colours in acidic
and basic solutions. (T/F)

(v) Tooth decay is caused by the presence of a base. (T/F)

7. Dorji has a few bottles of soft drink in his restaurant. But, unfortu-
nately, these are not labelled. He has to serve the drinks on the demand
of customers. One customer wants acidic drink, another wants basic

and third one wants neutral drink. How will Dorji decide which drink is
to be served to whom?

8. Explain why:

(a) An antacid tablet is taken when you suffer from acidity.

ScCIENCE
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10.

11.

(b) Calamine solution is applied on the skin when an ant bites.

(c) Factory waste is neutralised before disposing it into the water
bodies.

. Three liquids are given to you. One is hydrochloric acid, another is

sodium hydroxide and third is a sugar solution. How will you identify
them? You have only turmeric indicator.

Blue litmus paper is dipped in a solution. It remains blue. What is the
nature of the solution? Explain.

Consider the following statements:
(a) Both acids and bases change colour of all indicators.

(b) If an indicator gives a colour change with an acid, it does not give a
change with a base.

(c) Ifan indicator changes colour with a base, it does not change colour
with an acid.

(d) Change of colour in an acid and a base depends on the type of the
indicator.

Which of these statements are correct?

(i) All four (ii) aandd (iii) b,candd (iv) only d

Extended Learning — Activities and Projects

1.

Using the knowledge of acids and bases, write a secret message with
the help of baking soda and beet root. Explain how it works.

(Hint: Prepare baking soda solution in water. Use this solution to write
the message on a sheet of white paper with a cotton bud. Rub a slice of
fresh beet root over the message.)

Prepare red cabbage juice by boiling a piece of red cabbage in water.
Use it as an indicator and test the acidic and basic solutions with it.
Present your observations in the form of a table.

Bring the soil sample of your area, find out if it is acidic, basic or
neutral. Discuss with farmers if they treat the soil in any manner.

Visit a doctor. Find out the medicines, he prescribes to treat acidity.
Ask him how acidity can be prevented.

Did you know?

Each cell in our body contains an acid, the deoxyribonucleic acid or
DNA. It controls every feature of the body such as our looks, colour of
our eyes, our height etc. Proteins that build part of our cells are also
made of amino acids. The fats in our body contain fatty acids.

ScCIENCE
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Physical and X
Chemical Changes [

very day you come across many
Echanges in your surroundings.

These changes may involve one
or more substances. For example, your
mother may ask you to dissolve sugar
in water to make a cold drink. Making a
sugar solution is a change. Similarly,
setting curd from milk is a change.
Sometimes milk becomes sour. Souring
of milk is a change. Stretched rubber
band also represents a change.

Make a list of ten changes you have
noticed around you.

In this chapter we shall perform some
activities and study the nature of these
changes. Broadly, these changes are of
two kinds, physical and chemical.

Fig. 5.1 Paper pieces
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5.1 PuysicaAL CHANGES

Activity 5.1

Cut a piece of paper in four square
pieces. Cut each square piece further
into four square pieces. Lay these pieces
on the floor or a table so that the pieces
acquire the shape of the original piece
of paper (Fig. 5.1).

Obviously, you cannot join the pieces
back to make the original piece, but is
there a change in the property of the
paper?

Activity 5.2

Collect the chalk dust lying on the floor
near the chalkboard in your classroom.
Or, crush a small piece of chalk into
dust. Add a little water to the dust to
make a paste. Roll it into the shape of a
piece of chalk. Let it dry.

Did you recover chalk from the
dust?

Activity 5.3

Take some ice in a glass or plastic
tumbler. Melt a small portion of ice by
placing the tumbler in the sun. You have
now a mixture of ice and water. Now
place the tumbler in a freezing mixture
(ice plus common salt).

Does the water become solid ice
once again?

SCIENCE
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Activity 5.4

Boil some water in a container. Do you
see the steam rising from the surface
of water? Hold an inverted pan by its
handle over the steam at some distance
from the boiling water. Observe the
inner surface of the pan.

Do you see any droplet of water
there?

Activity 5.5

Be careful while handling a flame.

Hold a used hack-saw blade with a
pair of tongs. Keep the tip of the free
end of the blade on the gas stove. Wait
for a few minutes.

Does the colour of the tip of the blade
change?

Remove the blade from the flame.
Observe the tip once again after some
time.

Does it get back its original colour?

In Activities 5.1 and 5.2 above, you
saw that paper and a piece of chalk
underwent changes in size. In Activities

5.3 and 5.4, water changed its state
(from solid to liquid, or from gas to
liquid). In Activity 5.5, the hack-saw
blade changed colour on heating.

Properties such as shape, size, colour
and state of a substance are called its
physical properties. A change in which
a substance undergoes a change in its
physical properties is called a physical
change. A physical change is generally
reversible. In such a change no new
substance is formed.

Let us now consider the other kind
of change.

5.2 CHEmMicAL CHANGE

A change with which you are quite
familiar is the rusting of iron. If you
leave a piece of iron in the open for
some time, it acquires a film of brownish
substance. This substance is called rust
and the process is called rusting
(Fig. 5.2). Iron gates of parks or
farmlands, iron benches kept in lawns
and gardens, almost every article of
iron, kept in the open gets rusted. At
home you must have seen shovels and
spades getting rusted when exposed to the

O

Fig. 5.2 Rustingiron
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atmosphere for some time. In the
kitchen, a wet iron pan (tawa) often gets
rusted if left in that state for some time.
Rust is not iron. It is different from
iron on which it gets deposited.

Let us consider a few more changes
where new substances are formed.

Activity 5.6
(To be demonstrated by the teacher)

It is dangerous to look for long at the
burning magnesium ribbon. The
teachers should advise children not
to stare at the burning ribbon.

light (Fig. 5.3). When it is completely
burnt it leaves behind a powdery ash.

Does the ash look like the
magnesium ribbon?

The change can be represented by
the following equation:

Magnesium (Mg) + Oxygen (O,) —
Magnesium oxide (MgO)

The equations here are different from
those in mathematics. In equations
of this kind, the arrow implies
‘becomes’. No attempt should be
made to balance chemical equations
at this stage.

Get a small piece of a thin strip or
ribbon of magnesium. Clean its tip with
sandpaper. Bring the tip near a candle
flame. It burns with a brilliant white

Fig. 5.3 Magnesium ribbon burning
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Collect the ash and mix it with a
small amount of water. Stir the mixture
(aqueous solution) well. Test the
mixture with blue and red litmus
papers.

Does the mixture turn red litmus
blue?

Does the mixture turn blue litmus
red?

On the basis of this test, how do you
classify the aqueous solution — acidic
or basic?

On dissolving the ash in water it
forms a new substance. This change can
be written in the form of the following
equation:

Magnesium oxide (MgO) + Water
(H,0) — Magnesium hydroxide
[Mg(OH),]

As you have already learnt in
Chapter 4, magnesium hydroxide is a base.
So, magnesium oxide is a new
substance formed on burning of
magnesium. Magnesium hydroxide is

SCIENCE
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another new substance formed by
mixing magnesium oxide with water.

Activity 5.7

(To be demonstrated by the teacher)
Dissolve about a teaspoonful of copper
sulphate (blue vitriol or neela thotha)
in about half a cup of water in a glass
tumbler or a beaker. Add a few drops of
dilute sulphuric acid to the solution.
You should get a blue coloured solution.
Save a small sample of the solution in a
test tube or a small glass bottle. Drop a
nail or a used shaving blade into the
remaining solution. Wait for half an
hour or so. Observe the colour of the
solution. Compare it with the colour of
the sample solution saved separately
(Fig. 5.4).

Copper sulphate
(blue)

colour of the solution from blue to
green is due to the formation of iron
sulphate, a new substance. The brown
deposit on the iron nail is copper,
another new substance. We can write
the reaction as:

Copper sulphate solution (blue) + Iron
— Iron sulphate solution (green)

+ Copper (brown deposit)

Activity 5.8

Take about a teaspoonful of vinegar in
a test tube. Add a pinch of baking soda
to it. You would hear a hissing sound
and see bubbles of a gas coming out.
Pass this gas through freshly prepared
lime water as shown in Fig. 5.5.

What happens to the lime water?

Iron sulphate

(greenish)

L

Fig. 5.4 Change in colour of the copper sulphate
solution due to reaction with iron

Do you see any change in the colour
of the solution?

Take out the nail or the blade.

Has it changed in any way?

The changes that you notice are
due to a reaction between copper
sulphate and iron. The change of
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The change in the test tube is as
follows:
Vinegar (Acetic acid) + Baking soda
Sodium hydrogencarbonate) —
Carbon dioxide + other substances
The reaction between carbon dioxide
and lime water is as follows:

SCIENCE
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Carbon
dioxide

Vinegar +
Baking soda

Lime
water

Fig. 5.5 Set up to pass gas through lime water

Carbon dioxide (CO,) + Lime water
[Ca(OH),] — Calcium Carbonate
(CaCO,) + Water (H,0)

When carbon dioxide is passed
through lime water, calcium carbonate
is formed, which makes lime water milky.
The turning of lime water into milky is a
standard test of carbon dioxide. You will
use it in Chapter 6 to show that the air
we breathe out is rich in carbon dioxide.

In Activities 5.6-5.8, you saw that
in each change one or more new
substances were formed. In Activity 5.6,
the ash was the new substance formed
when magnesium was burnt in air. In
Activity 5.7, the reaction of copper
sulphate with iron produced iron
sulphate and copper. Both of these are
new substances. Copper was deposited
on the shaving blade of iron. In Activity
5.8, vinegar and baking soda together
produced carbon dioxide, which turned
lime water milky. Can you name the
new substance formed in this reaction?
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A change in which one or more
new substances are formed is called a
chemical change. A chemical change
is also called a chemical reaction.

Chemical changes are very
important in our lives. All new
substances are formed as a result of
chemical changes. For example,
digestion of food in our body, ripening
of fruits, fermentation of grapes, etc.,
happen due to series of chemical
changes. A medicine is the end product
of a chain of chemical reactions. Useful
new materials, such as plastics and
detergents, are produced by chemical
reactions. Indeed, every new material
is discovered by studying chemical
changes.

We have seen that one or more new
substances are produced in a chemical
change. In addition to new products,
the following may accompany a
chemical change:

m Heat, light or any other radiation

(ultraviolet, for example) may be given

off or absorbed.

m Sound may be produced.

®m A change in smell may take place or
a new smell may be given off.

m A colour change may take place .

m A gas may be formed.

Let us look at some examples.

You saw that burning of magnesium
ribbon is a chemical change. Burning
of coal, wood or leaves is also a chemical
change. In fact, burning of any
substance is a chemical change.
Burning is always accompanied by

production of heat.
ScIENCE
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Now place the tumbler in a freezing
mixture (ice plus common salt).

Does the water become solid ice once
again?

Explosion of a firework is a chemical
change. You know that such an
explosion produces heat, light, sound
and unpleasant gases that pollute the
atmosphere. That is why you are advised
not to play with fireworks.

When food gets spoiled, it produces
a foul smell. Shall we call this change a
chemical change?

You must have noticed that a slice
of an apple acquires a brown colour if it
is not consumed immediately. If you
have not seen this change in colour,
cut a fresh slice of apple and keep it
away for some time. Repeat the same
activity with a slice of potato or brinjal.
The change of colour in these cases is
due to the formation of new substances.

A protective shield

You must have heard of the ozone
layer in our atmosphere. It protects
us from the harmful ultraviolet
radiation which come from the sun.
Ozone absorbs this radiation and
breaks down to oxygen. Oxygen is
different from ozone. Can we call the
breaking down of ozone a chemical
change?

If ultraviolet radiation were not
absorbed by ozone, it would reach the
earth’s surface and cause harm to us
and other life forms. Ozone acts as a
natural shield against this radiation.
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We learnt in Chapter 1 that

plants produce their food by

a process called photosynthesis.
Can we call photosynthesis

a chemical change?

Paheli said that even digestion
is a chemical change.

Are not these changes chemical
changes?

In Chapter 4, you neutralised an
acid with a base. Is neutralisation a
chemical change?

5.3 RusTING OF IRON

Let us get back to rusting. This is one
change that affects iron articles and
slowly destroys them. Since iron is used
in making bridges, ships, cars, truck
bodies and many other articles, the
monetary loss due to rusting is huge.

The process of rusting can be
represented by the following equation:

Iron (Fe) + Oxygen (O,, from the air)
+ water (H,0) — rust (iron oxide Fe,O,)

For rusting, the presence of both
oxygen and water (or water vapour) is
essential.

In fact, if the content of moisture in
air is high, which means if it is more
humid, rusting becomes faster.

So, how do we prevent rusting?
Prevent iron articles from coming in
contact with oxygen, or water, or both.

SCIENCE
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Oh, that is why my friend
Rita is always complaining

about iron articles rusting so

fast. She lives near the coast.

One simple way is to apply a coat of
paint or grease. In fact, these coats
should be applied regularly to prevent
rusting. Another way is to deposit a layer
of a metal like chromium or zinc on iron.
This process of depositing a layer of zinc
on iron is called galvanisation. The iron
pipes we use in our homes to carry
water are galvanised to prevent rusting.

You know that ships are made of iron
and a part of them remains under water.
On the part above water also, water
drops keep clinging to the ship’s outer

Stainless steel is made by mixing iron
with carbon and metals like
chromium, nickel and manganese. It
does not rust.

surface. Moreover, the water of the sea
contains many salts. The salt water
makes the process of rust formation
faster. Therefore, ships suffer a lot of
damage from rusting in spite of being
painted. So much so, that a fraction of
ship’s iron has to be replaced every year.
Can you imagine the monetary loss to
the world?

5.4 CRYSTALLISATION

In Class VI you have learnt that salt can
be obtained by the evaporation of sea
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water. The salt obtained in this manner
is not pure and the shape of its crystals
cannot be seen clearly. However, large
crystals of pure substances can be
formed from their solutions. The process
is called crystallisation. It is an
example of a physical change.

Use only dilute sulphuric acid. Be
careful while boiling water.

Activity 5.9

(To be performed in the presence of
the teacher)

Take a cupful of water in a beaker
and add a few drops of dilute sulphuric
acid. Heat the water. When it starts
boiling add copper sulphate powder
slowly while stirring continuously
(Fig. 5.6). Continue adding copper
sulphate powder till no more powder
can be dissolved. Filter the solution.
Allow it to cool. Do not disturb the

Copper sulphate

Crystals
Fig. 5.6 Crystals of copper sulphate
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solution when it is cooling. Look at the You have learnt about physical and
solution after some time. Can you see chemical changes. Try to identify
the crystals of copper sulphate? If not, changes that you observe around you

wait for some more time. as physical or chemical changes.
Keywords
Chemical change Crystallisation Physical change
Chemical reaction Galvanisation Rusting

What you have learnt

Physical changes are changes in the physical properties of substances.
No new substances are formed in these changes. These changes may
be reversible.

In chemical changes new substances are produced.

Some substances can be obtained in pure state from their solutions by
crystallisation.

Exercises
1. Classify the changes involved in the following processes as physical or

chemical changes:

(a) Photosynthesis

(b) Dissolving sugar in water

(c) Burning of coal

(d) Melting of wax

(e) Beating aluminium to make aluminium foil

(f) Digestion of food

2. State whether the following statements are true or false. In case a
statement is false, write the corrected statement in your notebook.

(a) Cutting a log of wood into pieces is a chemical change. (True/False)

(b) Formation of manure from leaves is a physical change. (True/False)
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(c) Iron pipes coated with zinc do not get rusted easily. (True/False)

(d) Iron and rust are the same substances. (True/False)

() Condensation of steam is not a chemical change. (True/False)
3. Fill in the blanks in the following statements:

(a) When carbon dioxide is passed through lime water, it turns milky
due to the formation of

(b) The chemical name of baking soda is

() Two methods by which rusting of iron can be prevented are
and

(d) Changes in which only properties of a substance
change are called physical changes.

() Changes in which new substances are formed are called
changes.

4. When baking soda is mixed with lemon juice, bubbles are formed with
the evolution of a gas. What type of change is it? Explain.

5. When a candle burns, both physical and chemical changes take place.
Identify these changes. Give another example of a familiar process in
which both the chemical and physical changes take place.

6. How would you show that setting of curd is a chemical change?

7. Explain why burning of wood and cutting it into small pieces are
considered as two different types of changes.

8. Describe how crystals of copper sulphate are prepared.
9. Explain how painting of an iron gate prevents it from rusting.

10. Explain why rusting of iron objects is faster in coastal areas than in
deserts.

11. The gas we use in the kitchen is called liquified petroleum gas (LPG).
In the cylinder it exist as a liquid. When it comes out from the cylin-
der it becomes a gas (Change — A) then it burns (Change — B). The
following statements pertain to these changes. Choose the correct
one.

(i) Process — A is a chemical change.
(ii)) Process — B is a chemical change.
(ii) Both processes A and B are chemical changes.

(iv) None of these processes is a chemical change.

12. Anaerobic bacteria digest animal waste and produce biogas (Change - A).
The biogas is then burnt as fuel (Change — B). The following
statements pertain to these changes. Choose the correct one.

(i) Process — A is a chemical change.
(ii) Process — B is a chemical change.
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Did you know?

Near the Qutub Minar in Delhi
stands an iron pillar (Fig. 5.7)
which is more than 7 metres
high. It weighs more than 6000 kg.
It was built more than 1600 years
ago. After such along period it has
not rusted. For its quality of rust
resistance it has been examined
by scientists from all parts of the
world. It tells something about the
advances India had made in
metal technology as back as
1600 years ago.

Fig. 5.7 Iron pillar
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Respiration in
Organisms

0758CH10

ne day Boojho was eagerly

waiting to meet his

grandparents who were coming
to the town after a year. He was in a real
hurry as he wanted to receive them at the
bus-stop. He ran fast and reached the
bus-stop in a few minutes. He was
breathing rapidly. His grandmother asked
him why he was breathing so fast. Boojho
told her that he came running all the way.
But the question got stuck in his mind.
He wondered why running makes a
person breathe faster. The answer to
Boojho’s question lies in understanding
why we breathe. Breathing is a part of
respiration. Let us learn about respiration.

6.1 Wy po WE RESPIRE?

In Chapter 2 you learnt that all
organisms are made of small
microscopic units called cells. A cell is
the smallest structural and functional
unit of an organism. Each cell of an
organism performs certain functions
such as nutrition, transport, excretion
and reproduction. To perform these
functions, the cell needs energy. Even
when we are eating, sleeping or reading
we require energy. But, where does this
energy come from? Can you say why
your parents insist that you should eat
regularly? The food has stored energy,
which is released during respiration.
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Therefore, all living organisms respire
to get energy from food. During
breathing, we breathe in air. You know
that air contains oxygen. We breathe out
air which is rich in carbon dioxide. The
air we breathe in is transported to all
parts of the body and ultimately to each
cell. In the cells, oxygen in the air helps
in the breakdown of food. The process
of breakdown of food in the cell with the
release of energy is called cellular
respiration. Cellular respiration takes
place in the cells of all organisms.

In the cell, the food (glucose) is broken
down into carbon dioxide and water using
oxygen. When breakdown of glucose
occurs with the use of oxygen it is called
aerobic respiration. Food can also be
broken down, without using oxygen. This
is called anaerobic respiration.
Breakdown of food releases energy.

in the presence

Glucose carbon dioxide + water + energy

of oxygen

You should know that there are some
organisms such as yeast that can survive
in the absence of air. They are called
anaerobes. They get energy through
anaerobic respiration. In the absence of
oxygen, glucose breaks down into alcohol
and carbon dioxide, as given below:

in the absence
Glucose

of oxygen

alcohol + carbon dioxide + energy

RESPIRATION IN ORGANISMS
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Yeasts are single-celled organisms.
They respire anaerobically and during
this process yield alcohol. They are,
therefore, used to make wine and beer.

Our muscle cells can also respire
anaerobically, but only for a short time,
when there is a temporary deficiency of
oxygen. During heavy exercise, fast
running (Fig. 6.1), cycling, walking for
many hours or heavy weight lifting, the
demand for energy is high. But the
supply of oxygen to produce the energy
is limited. Then anaerobic respiration
takes places in the muscle cells to fulfil
the demand of energy:

in the absence
—— > lactic acid + energy
of oxygen

Glucose
(in muscle)

Fig. 6.1 During exercise, some muscles may
respire anaerobically
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Have you ever wondered why you get
muscle cramps after heavy exercise? The
cramps occur when muscle cells respire
anaerobically. The partial breakdown of
glucose produces lactic acid. The
accumulation of lactic acid causes muscle
cramps. We get relief from cramps after a
hot water bath or a massage. Can you
guess why it is so? Hot water bath or
massage improves circulation of blood.
As a result, the supply of oxygen to the
muscle cells increases. The increase in
the supply of oxygen results in the
complete breakdown of lactic acid into
carbon dioxide and water.

6.2 BREATHING

Activity 6.1

Do this activity under the supervision
of your teacher.

Close your nostrils and mouth
tightly and look at a watch. What did
you feel after some time? How long were
you able to keep both of them closed?
Note down the time for which you could
hold your breath (Fig. 6.2).

So, now you know that you cannot
survive for long without breathing.

Breathing means taking in air rich
in oxygen and giving out air rich in
carbon dioxide with the help of
respiratory organs. The taking in of air
rich in oxygen into the body is called
inhalation and giving out of air rich in
carbon dioxideis known as exhalation.
It is a continuous process which goes

RESPIRATION IN ORGANISMS
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on all the time and throughout the
life of an organism.

The number of times a person
breathes in a minute is termed as the
breathing rate. During breathing
inhalation and exhalation take place
alternately. A breath means one
inhalation plus one exhalation. Would

Fig. 6.2 Holding breath

Boojho noticed that when he
released his breath after
holding it for some time, he had
to breathe heavily. Can you tell
him why it was so?

you like to find out your breathing rate?
Do you want to know whether it is
constant or it changes according to the
requirement of oxygen by the body? Let
us find out by doing the following
activity.

Activity 6.2

Generally we are not aware that we are
breathing. However, if you try you can
count your rate of breathing. Breathe
in and out normally. Find out how many
times you breathe in and breathe out
in a minute? Did you inhale the same
number of times as you exhaled? Now
count your breathing rate (number of
breaths/minute) after brisk walk and
after running. Record your breathing
rate as soon as you finish and also after
complete rest. Tabulate your findings
and compare your breathing rates under
different conditions with those of your
classmates.

From the above activity, you must
have realised that whenever a person
needs extra energy, he/she breathes
faster. As a result more oxygen is

Table 6.1 Changes in breathing rate under different conditions

Name of the classmate

Breathing rate

Normal After a brisk After running | At rest
walk for 10 fast 100 m
minutes

Self
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On an average, an adult human being
at rest breathes in and out 15-18
times in a minute. During heavy
exercise, the breathing rate can
increase upto 25 times per minute.
While we exercise, not only do we
breathe fast, we also take deep breaths
and thus inhale more oxygen.

supplied to our cells. It speeds
up the breakdown of food and more
energy is released. Does this explain
why do we feel hungry after a
physical activity?

When you feel drowsy, does your
breathing rate slow down? Does your
body receive sufficient oxygen?

Activity 6.3

Figure 6.3 shows the various activities
carried out by a person during a normal

Fig. 6.3 Variation in the breathing rate during
different activities
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Paheli wants to know why
we yawn when we are
sleepy or drowsy.

day. Can you say in which activity, the
rate of breathing will be the slowest and
in which it will be the fastest? Assign
numbers to the pictures in the order of
increasing rate of breathing according
to your experience.

6.3 How po WE BREATHE?

Let us now learn about the mechanism
of breathing. Normally we take in air
through our nostrils. When we inhale
air, it passes through our nostrils into
the nasal cavity. From the nasal cavity,
the air reaches our lungs through the
windpipe. Lungs are present in the
chest cavity (Fig. 6.4). This cavity is
surrounded by ribs on the sides. A large,
muscular sheet called diaphragm forms
the floor of the chest cavity (Fig. 6.4).
Breathing involves the movement of the
diaphragm and the rib cage.

During inhalation, ribs move up and
outwards and diaphragm moves down.
This movement increases space in our
chest cavity and air rushes into the
lungs. The lungs get filled with air.
During exhalation, ribs move down and
inwards, while diaphragm moves up to
its former position. This reduces the size
of the chest cavity and air is pushed out
of the lungs (Fig. 6.5). These movements
in our body can be felt easily. Take a

RESPIRATION IN ORGANISMS
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deep breath. Keep your palm on the
abdomen, feel the movement of
abdomen. What do you find?

After having learnt that during
breathing there are changes in the size
of the chest cavity, children got involved
in the chest expansion competition.
Everyone was boasting that she/he

Pharynx

Trachea

Lungs

Ribs

Smoking damages lungs. Smoking is
also linked to cancer. It must be
avoided.

could expand it the maximum. How
about doing this activity in the class
with your classmates?

Nasal passage

\ \ Oral cavity

Diaphragm

-

Fig 6.4 Human respiratory system

free, clean air enters our body.

The air around us has various types of unwanted particles, such as smoke,
dust, pollens, etc. When we inhale, the particles get trapped in the hair present
in our nasal cavity. However, sometimes these particles may get past the hair in
the nasal cavity. This may irritate the lining of the cavity, as a result of which we
sneeze. Sneezing expels these foreign particles from the inhaled air and a dust-

TAKE CARE: When you sneeze, you should cover your nose so that the foreign
particles you expel are not inhaled by other persons.
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Activity 6.4

Activity 6.5

Take a deep breath. Measure the size
of the chest with a measuring tape
(Fig. 6.6) and record your observations
in Table 6.2. Measure the size of the
chest again when expanded and
indicate which classmate shows the
maximum expansion of the chest.

We can understand the mechanism
of breathing by a simple model.

Air is
drawn in

Ribs move
out

T

Diaphragm
moves down

(a) Inhalation

Take a wide plastic bottle. Remove the
bottom. Get a Y-shaped glass or plastic
tube. Make a hole in the lid so that the
tube may pass through it. To the forked
end of the tube fix two deflated balloons.
Introduce the tube into the bottle as
shown in Fig. 6.7. Now cap the bottle.
Seal it to make it airtight. To the open
base of the bottle tie a thin rubber or
plastic sheet using a large rubber band.

Air forced out

Ribs move
back

Diaphragm
moves back

(b) Exhalation

Fig. 6.5 Mechanism of breathing in human beings

Table 6.2: Effect of breathing on the chest size of some classmates

Name of the Size of the chest (cm)
classmate During inhalation During exhalation |Difference in size
124 RESPIRATION IN ORGANISMS
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Fig. 6.6 Measuring chest size

To understand the expansion of the
lungs, pull the rubber sheet from the
base downwards and watch the balloons.
Next, push the rubber/plastic sheet up
and observe the balloons. Did you see
any changes in the balloons?

What do the balloons in this model
represent? What does the rubber sheet
represent?

Now, you should be able to explain
the mechanism of breathing.

6.4 WHAT po WE BREATHE ouT ?

Activity 6.6

Take a slender, clean test tube or a
glass/plastic bottle. Make a hole in its
lid and fix it on the bottle. Pour some
freshly prepared lime water in the
test-tube. Insert a plastic straw through

the hole in the lid in such a way that it
dips in lime water. Now blow gently
through the straw a few times (Fig. 6.8).
Is there a change in the appearance of
lime water? Can you explain this change
on the basis of what you learnt in
Chapter 5?

You are aware that air we inhale or
exhale is a mixture of gases. What do
we exhale? Do we exhale only carbon
dioxide or a mixture of gases along with
it? You must have also observed that if
you exhale on a mirror, a film of
moisture appears on its surface. From
where do these droplets come?

Boojho wants to know how
much air a person can hold in
the lungs.

Plastic
bottle

o~ 7

Balloons

Ruber /

sheet

Fig 6.7 Model to show
mechanism of breathing

resulting in release of more energy.

Breathe for Better Life
Regular traditional breathing exercise (pranayama) can increase the capacity of
lungs to take in more air. Thus more oxygen can be supplied to the body cells
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Straw

Lime water

Fig. 6.8 Effect of exhaled air on lime water

The percentage of oxygen and carbon
dioxide in inhaled and exhaled air.
Inhaled air Exhaled air

16.4% oxygen

0.04% carbon
dioxide

21% oxygen

4 .4% carbon
dioxide

6.5 Breathing in Other Animals
Animals such as elephants, lions, cows,
goats, frogs, lizards, snakes, birds, have
lungs in their chest cavities like the
human beings.

How do other organisms breathe? Do
they also have lungs like those of human
beings? Let us find out.

Cockroach: A cockroach has small
openings on the sides of its body. Other
insects also have similar openings.
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Boojho wants to know if
cockroaches, snails, fish,

earthworms, ants and mosquitoes
also have lungs.

These openings are called spiracles
(Fig. 6.9). Insects have a network of air
tubes called tracheae for gas exchange.
Oxygen rich air rushes through spiracles
into the tracheal tubes, diffuses into the
body tissue, and reaches every cell of
the body. Similarly, carbon dioxide from
the cells goes into the tracheal tubes and
moves out through spiracles. These air
tubes or tracheae are found only in
insects and not in any other group of
animals.

Tracheae

Fig.6.9 Tracheal system

Earthworm: Recall from Chapter 6 of
Class VI that earthworms breathe
through their skins. The skin of an
earthworm feels moist and slimy on
touching. Gases can easily pass through
them. Though frogs have a pair of lungs
like human beings, they can also
breathe through their skin, which is
moist and slippery.
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Boojho has seen in television
programmes that whales and
dolphins often come up to the
water surface. They even release

a fountain of water sometimes
while moving upwards. Why do
they do so?

6.6 BREATHING UNDER WATER

Can we breathe and survive in water?
There are many organisms which live in
water. How do they breathe under water?

You have studied in Class VI that
gills in fish help them to use oxygen
dissolved in water. Gills are projections
of the skin. You may wonder how gills
help in breathing. Gills are well supplied
with blood vessels (Fig. 6.10) for
exchange of gases.

Gills

Fig. 6.10 Breathing organs in fish

6.7 Do PLANTS ALsO RESPIRE?

Like other living organisms, plants also
respire for their survival as you have
learnt in Class VI. They also take in
oxygen from the air and give out carbon
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dioxide. In the cells oxygen is used to
break down glucose into carbon dioxide
and water as in other organisms. In
plants each part can independently take
in oxygen from the air and give out
carbon dioxide. You have already learnt
in Chapter 1 that the leaves of the plants
have tiny pores called stomata for
exchange of oxygen and carbon dioxide.

Paheli wants to know whether
roots, which are underground
also take in oxygen? If so, how?

Like all other living cells of the
plants, the root cells also need
oxygen to generate energy. Roots take
up air from the air spaces present
between the soil particles (Fig. 6.11).

Soil particles

—

Root hair

Air space

Fig. 6.11 Roots absorb air from the soil
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Can you guess what would happen process. All living organisms need

if a potted plant is over watered? to respire to get the energy needed
In this chapter you learnt for their survival.

that respiration is a vital biological

Keywords

Aerobic respiration Diaphragm Inhalation
Anaerobic respiration Exhalation Spiracles
Breathing rate Gills Tracheae
Cellular respiration  Lungs Ribs

What you have learnt

If the food is broken down with the use of oxygen, it is called aerobic
respiration. If the breakdown occurs without the use of oxygen, the
respiration is called anaerobic respiration.

During heavy exercise when the supply of oxygen to our muscle cells is
insufficient, food breakdown is by anaerobic respiration.

Breathing is a part of the process of respiration during which an
organism takes in the oxygen-rich air and gives out air rich in carbon
dioxide. The respiratory organs for the exchange of gases vary in different
organisms.

During inhalation, our lungs expand and then come back to the original
state as the air moves out during exhalation.

Increased physical activity enhances the rate of breathing.

In animals like cow, buffalo, dog and cat the respiratory organs and the
process of breathing are similar to those in humans.

In earthworm, the exchange of gases occurs through the moist skin. In
fishes it takes place through gills and in insects through the tracheae.

In a plant the roots take in air present in the soil. Leaves have tiny pores
called stomata through which they exchange gases. The breakdown of
glucose in the plant cells is similar to that in other living beings.
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Transportation in
Animals and Plants

[]
0758CH11

‘- 7 ou have learnt earlier that all
organisms need food, water and
oxygen for survival. They need to

transport all these to various parts of
their body. Further, animals need to
transport wastes to parts from where
they can be removed. Have you
wondered how all this is achieved? Look
at Fig. 7.1. Do you see the heart and
the blood vessels? They function to
transport substances and together form
the circulatory system. In this chapter,
you shall learn about transport of
substances in animals and plants.

7.1 CIRCULATORY SYSTEM

Blood

What happens when you get a cut on
your body? Blood flows out. But what
is blood? Blood is the fluid which
flows in blood vessels. It transports
substances like digested food from the
small intestine to the other parts of the
body. It carries oxygen from the lungs
to the cells of the body. It also transports
waste for removal from the body.

How does the blood carry various
substances? Blood is composed of a
fluid, called plasma in which different
types of cells are suspended.

Why is the colour of
blood red?
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Heart

Vein

Artery

Fig. 7.1 Circulatory system

(Arteries are shown in red colour and veins in blue)
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One type of cells are the red blood
cells (RBC) which contain a red pigment
called haemoglobin. Haemoglobin
binds with oxygen and transports it to
all the parts of the body and ultimately
to all the cells. It will be difficult to
provide oxygen efficiently to all the cells
of the body without haemoglobin. The
presence of haemoglobin makes blood
appear red.

The blood also has white blood cells
(WBC) which fight against germs that
may enter our body.

Boojho fell down while playing a
game and his knee got injured. Blood
was coming out from the cut. After some
time, he noticed that bleeding had
stopped and a dark red clot had plugged
the cut. Boojho was puzzled about this.

The clot is formed because of the
presence of another type of cells in the
blood, called platelets.

Blood vessels

There are different types of blood
vessels in the body. You know that
during inhalation a fresh supply of
oxygen fills the lungs. Oxygen has to
be transported to the rest of the body.
Also, the blood picks up the waste
materials including carbon dioxide from
the cells. This blood has to go back to
the heart for transport to the lungs for
removal of carbon dioxide as you have
learnt in Chapter 6. So, two types of
blood vessels, arteries and veins are
present in the body. (Fig. 7.1)
Arteries carry oxygen-rich blood
from the heart to all parts of the body.
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Since the blood flow is rapid and at a
high pressure, the arteries have thick
elastic walls.

Let us perform an activity to study
the flow of blood through arteries.

Activity 7.1

Place the middle and index finger of
your right hand on the inner side of
your left wrist (Fig. 7.2). Can you feel
some throbbing movements? Why do
you think there is throbbing? This
throbbing is called the pulse and it is
due to the blood flowing in the arteries.
Count the number of pulse beats in one
minute.

How many pulse beats could you
count? The number of beats per minute
is called the pulse rate. A resting
person, usually has a pulse rate
between 72 and 80 beats per minute.
Find other places in your body where
you can feel the pulse.

Record your own pulse beats per
minute and those of your classmates.
Insert the values you obtained in
Table 7.1 and compare them.

Fig. 7.2 Pulse in the wrist

TRANSPORTATION IN ANIMALS AND PLANTS
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Table 7.1 Pulse rate

. No. Name

Pulse per minute

Veins are the vessels which carry
carbon dioxide-rich blood from all parts
of the body back to the heart. The veins
have thin walls. There are valves present
in veins which allow blood to flow only
towards the heart.

Lungs
Pulmonary Pu}monary
artery veimn
Heart
Vein
l — Artery
Capillaries

Fig. 7.3 Schematic diagram of circulation

Blood Donation
Hundreds of people die due to
unavailability of blood. Voluntary
blood donation is harmless and
painless and can save precious lives.
Blood can be donated at hospitals and
other places authorised by the
government. Donated blood are
stored with special care in Blood
Banks.
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[ am confused! I have learnt]
that an artery always
carries oxygen-rich blood.

Paheli explained that the
pulmonary artery carries blood
from the heart, so it is called an
artery and not a vein. It carries
carbon dioxide-rich blood to the
lungs. Pulmonary vein carries
oxygen-rich blood from the
lungs to the heart.

Refer to Fig. 7.3. Do you see the
arteries divide into smaller vessels? On
reaching the tissues, they divide further
into extremely thin tubes called
capillaries. The capillaries join to form
veins which empty into the heart.

Heart

The heart is an organ which beats
continuously to act as a pump for the
transport of blood, which carries other
substances with it.

Imagine a pump working for
years without stopping! Absolutely
impossible. Yet our heart works like a
pump non-stop. Let us now learn about
the heart.

The heart is located in the chest
cavity with its lower tip slightly tilted
towards the left (Fig. 7.1). Hold your
fingers inwards on your palm. That

TRANSPORTATION IN ANIMALS AND PLANTS
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makes your fist. Your heart is
roughly the size of your fist.

What will happen if the blood rich in
oxygen and the blood rich in carbon
dioxide mix with each other? To avoid
this from happening, the heart has four

Vena Cava

Right atrium

Partition completely

chambers. The two upper chambers are
called the atria (singular: atrium) and
the two lower chambers are called the
ventricles (Fig. 7.4). The partition
between the chambers helps to avoid

Aorta

Pulmonary artery

Pulmonary vein

Left atrium

separating the two
halves

Left ventricle

Right ventricle/

Fig. 7.4 Sections of human heart

Paheli wonders which side of
the heart will have oxygen-rich
blood and which side will have

carbon dioxide-rich blood.
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mixing up of blood rich in oxygen with
the blood rich in carbon dioxide.

To understand the functioning of the
circulatory system, start from the right
side of the heartin (Fig. 7.3) and follow
the arrows. These arrows show the
direction of the blood flow from the
heart to the Ilungs and back to the

TRANSPORTATION IN ANIMALS AND PLANTS
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where it is pumped to the rest of the
body.

Heartbeat

The walls of the chambers of the heart
are made up of muscles. These muscles
contract and relax rhythmically. This
rhythmic contraction followed by its
relaxation constitute a heartbeat.
Remember that heartbeats continue
every moment of our life. If you place
your hand on the left side of your chest,
you can feel your heartbeat. The doctor
feels your heartbeats with the help of
an instrument called a stethoscope.

A doctor uses the stethoscope as a
device to amplify the sound of the heart.
It consists of a chest piece that carries
a sensitive diaphragm, two ear pieces
and a tube joining the parts. Doctors
can get clues about the condition of

Tub
S — Chest Piece
(a) Stethoscope

Ear Piece

your heart by listening through a
stethoscope.

Let us construct a model of a
stethoscope with the materials that are
available around us.

Activity 7.2

Take a small funnel of 6-7 cm in
diameter. Fix a rubber tube (50 cm
long) tightly on the stem of the funnel.
Stretch a rubber sheet (or a balloon)
on the mouth of the funnel and fix it
tightly with a rubber band. Put the
open end of the tube on one of your
ears.

(b) Model of
stethoscope

Fig. 7.5 Instrument to hear heartbeat

Table 7.2 Heartbeat and pulse rate

Name of student

While resting

After running (4-5 minutes)

Heartbeat

Pulse rate

Heartbeat Pulse rate
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the mouth of the funnel on your chest
near the heart. Now try to listen
carefully. Do you hear a regular
thumping sound ? The sound is that of
heart beats. How many times did your
heart beat in a minute ? Count again
after running for 4-5 minutes.
Compare your observations.

Record your own pulse rate and
heart beat and that of your friends while
resting and after running and record
in Table 7.2. Do you find any
relationship between your heart beat
and pulse rate? Each heart beat
generates one pulse in the arteries and
the pulse rate per minute indicates the
rate of heart beat.

The rhythmic beating of the various
chambers of the heart maintain
circulation of blood and transport of
substances to the different parts of the
body.

Boojho wonders if sponges and
hydra also have blood? Animals such
as sponges and Hydra do not possess
any circulatory system. The water in

The English physician, William Harvey
(A.D.1578-1657), discovered the
circulation of blood. The current
opinion in those days was that blood
oscillates in the vessels of the body.
For his views, Harvey was ridiculed
and was called “circulator”. He lost
most of his patients. However, before
he died, Harvey’s idea about
circulation was generally accepted as
a biological fact.
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which they live brings food and oxygen
as it enters their bodies. The water
carries away waste materials and carbon
dioxide as it moves out. Thus, these
animals do not need a circulatory fluid
like the blood.

Let us now learn about the removal
of waste other than carbon dioxide.

7.2 EXCRETION IN ANIMALS

Recall how carbon dioxide is removed
as waste from the body through the
lungs during exhalation. Also recall
that the undigested food is removed
during egestion. Let us now find out
how the other waste materials are
removed from the body. You may wonder
where these unwanted materials come
from!

When our cells perform their
functions, certain waste products are
released. These are toxic and hence
need to be removed from the body. The
process of removal of wastes produced
in the cells of the living organisms is
called excretion. The parts involved in
excretion form the excretory system.

Excretory system in humans

The waste which is present in the blood
has to be removed from the body. How
can this be done? A mechanism to filter
the blood is required. This is done by
the blood capillaries in the kidneys.
When the blood reaches the two
kidneys, it contains both useful and
harmful substances. The useful
substances are absorbed back into the
blood. The wastes dissolved in water are
removed as urine. From the kidneys,
the urine goes into the urinary bladder

TRANSPORTATION IN ANIMALS AND PLANTS
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Kidney

Ureter

Urinary bladder

Urethra

i

Urinary opening

Fig. 7.6 Human excretory system

through tube-like ureters. It is stored
in the bladder and is passed out through
the urinary opening at the end of a
muscular tube called urethra (Fig. 7.6).
The kindeys, ureters, bladder and
urethra form the excretory system.

An adult human being normally
passes about 1-1.8 L of urine in 24
hours. The urine consists of 95% water,
2.5% urea and 2.5% other waste
products.

We have all experienced that we sweat
on a hot summer day. The sweat
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contains water and salts. Boojho has
seen that sometimes in summer, white
patches are formed on our clothes,
especially in areas like underarms.
These marks are left by salts present
in the sweat.

Does sweat serve any other function?
We know that the water kept in an
earthen pot (matka) is cooler. This is
because the water evaporates from the
pores of the pot, which causes cooling.

Paheli wants to know
whether other animals also
urinate?

The way in which waste chemicals
are removed from the body of the
animal depends on the availability
of water. Aquatic animals like fishes,
excrete cell waste as ammonia
which directly dissolves in water.
Some land animals like birds,
lizards, snakes excrete a semi-solid,
white coloured compound (uric
acid). The major excretory product
in humans is urea.

Sometimes a person’s kidneys may
stop working due to infection or
injury. As a result of kidney failure,
waste products start accumulating in
the blood. Such persons cannot
survive unless their blood is filtered
periodically through an artificial
kidney. This process is called dialysis.

TRANSPORTATION IN ANIMALS AND PLANTS
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Similarly, when we sweat, it helps to
cool our body.

7.3 TRANSPORT OF SUBSTANCES IN
PLANTS

In Chapter 1 you learnt that plants take
water and mineral nutrients from the soil
through the roots and transport it to the
leaves. The leaves prepare food for the
plant, using water and carbon dioxide
during photosynthesis. You also learnt
in Chapter 6 that food is the source of
energy and every cell of an organism gets
energy by the breakdown of glucose. The
cells use this energy to carry out vital
activities of life. Therefore food must be
made available to every cell of an
organism. Have you ever wondered how
water and nutrients absorbed by the
root are transported to the leaves? How

is the food prepared by the leaves
carried to the parts which cannot make
food?

Transport of water and
minerals

(@)

Xylem vessels
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Root hair

Plants absorb water and minerals by the
roots. The roots have root hair. The root
hair increase the surface area of the
root for the absorption of water and
mineral nutrients dissolved in water.
The root hair is in contact with the water
present between the soil particles [Fig.
7.7 (a)].

Boojho thinks that plants
may have pipes to transport
water to the entire plant like
we have in our homes for the
supply of water.

(b)

<

Fig. 7.7 Transport of water and minerals in
(a) a section of root, (b) a tree

TRANSPORTATION IN ANIMALS AND PLANTS
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Well, Boojho is right. Plants have
pipe-like vessels to transport water and
nutrients from the soil. The vessels are
made of special cells, forming the
vascular tissue. A tissue is a group of
cells that perform specialised function
in an organism. The vascular tissue for
the transport of water and nutrients in
the plant is called the xylem [Fig. 7.7
(a)].

The xylem forms a continuous
network of channels that connects roots
to the leaves through the stem and
branches and thus transports water to
the entire plant [Fig. 7.7 (b)].

Paheli says her mother puts
ladyfinger and other vegetables
in water if they are somewhat
dry. She wants to know how

water enters into them.

You know that leaves synthesise
food. The food has to be transported to
all parts of the plant. This is done by
the vascular tissue called the phloem.
Thus, xylem and phloem transport
substances in plants.

Activity 7.3

We would require a glass tumbler, water,
red ink, a tender herb (e.g., Balsam),
and a blade for this activity.

Pour water to fill one-third of the
tumbler. Add a few drops of red ink to
the water. Cut the base of the stem of
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Fig. 7.8 (a) Stem placed in coloured water

(b) (c)
Fig. 7.8 (b) Water moves up in the stem
(c) Enlarged view of open end of stem

the herb and place it in the glass as shown
in Fig. 7.8(a). Observe it the next day.

Does any part of the herb appear
red? If yes, how do you think the colour
reached there?

You can cut the stem across and look
for the red colour inside the stem
(Fig. 7.8(b) and 7.8(c)).

From this activity we see that water
moves up the stem. In other words, stem
conducts water. Just like the red ink,
minerals dissolved in water also move
up the stem, along with water. Water and
minerals go to leaves and other plant
parts, through narrow tubes (xylem)
inside the stem (Fig. 7.7(b)).

Boojho wants to know why
plants absorb a large quantity
of water from the soil, then
give it off by transpiration!

TRANSPORTATION IN ANIMALS AND PLANTS
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Can you guess how water moves
from the root to the leaves? What kind
of transport system is present in plants?

Transpiration

In Class VI you learnt that plants
release a lot of water by the process of
transpiration.

Plants absorb mineral nutrients and
water from the soil. Not all the water
absorbed is utilised by the plant. The water
evaporates through the stomata present
on the surface of the leaves by the process
of transpiration. The evaporation of water
from leaves generates a suction pull (the
same that you produce when you suck
water through a straw) which can
pull water to great heights in the
tall trees. Transpiration also cools thplant.

Keywords

Ammonia Heart beat Tissue

Artery Kidneys Urea

Blood Phloem Ureter

Blood vessels Plasma Urethra
Capillary Platelets Uric acid
Circulatory system Pulse Urinary bladder
Dialysis Red blood cell Vein

Excretion Root hair White blood cell
Excretory system Stethoscope Xylem
Haemoglobin Sweat

What you have learnt

Circulatory system consists of the heart and blood vessels.

In humans, blood flows through arteries and veins and the heart acts as

a pumping organ.

Blood consists of plasma, RBC, WBC and platelets. Blood is red due to
the presence of a red pigment, haemoglobin.

The human heart beats about 70-80 times per minute in an adult

person. This is called heart rate.

Arteries carry blood from the heart to all parts of the body.

Veins carry blood from all parts of the body back to the heart.

Removal of waste products from the body is called excretion.
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Excretory system of humans consists of two kidneys, two ureters, a
urinary bladder, and urethra.

Salts and urea are removed along with water as sweat.

Fish excrete waste substances such as ammonia which directly dissolve
in water.

Birds, insects and lizard excrete uric acid in semi-solid form.
Water and mineral nutrients are absorbed by roots from the soil.

Nutrients are transported along with water to the entire plant via the
vascular tissue called xylem.

The vascular tissue for the transport of food to the various parts of the
plant is phloem.

A lot of water is lost by plants in the form of vapour through stomata
during transpiration.

Transpiration generates a force which pulls up water absorbed by the
roots from the soil, to reach the stem and leaves.

Exercises

1. Match structures given in Column I with functions given in Column II.

Column I Column 1II
(i) Stomata (@) Absorption of water
(i) Xylem (b) Transpiration
(iii) Root hairs (c) Transport of food
(iv) Phloem (d) Transport of water

(e) Synthesis of carbohydrates
2. Fill in the blanks.

(i) The blood from the heart is transported to all parts of the body by
the .

(i) Haemoglobin is present in cells.
(iii) Arteries and veins are joined by a network of

(iv) The rhythmic expansion and contraction of the heart is called

(v) The main excretory product in human beings is
(vi) Sweat contains water and

(vi) Kidneys eliminate the waste materials in the liquid form called

(viii) Water reaches great heights in the trees because of suction pull
caused by

TRANSPORTATION IN ANIMALS AND PLANTS
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3. Choose the correct option:
(a) In plants, water is transported through
(i) xylem (ii) phloem
(iii) stomata (iv) root hair

(b) Water absorption through roots can be increased by keeping the
plants

(i) in the shade
(ii) in dim light
(iii) under the fan
(iv) covered with a polythene bag

4. Why is transport of materials necessary in a plant or in an animal?
Explain.

What will happen if there are no platelets in the blood?

What are stomata? Give two functions of stomata.

Does transpiration serve any useful function in the plants? Explain.
What are the components of blood?

Why is blood needed by all the parts of a body?

10. What makes the blood look red?

11. Describe the function of the heart.

© ® N o o

12. Why is it necessary to excrete waste products?

13. Draw a diagram of the human excretory system and label the various
parts.

Extended Learning — Activities and Projects

1. Find out about blood groups and their importance.

2. When a person suffers from chest pain, the doctor immediately takes
an ECG. Visit a doctor and get information about ECG. You may even
look up an encyclopaedia or the internet.

Did you know?

There is no substitute for blood. If people lose blood from surgery or injury
or if their bodies cannot produce enough blood, there is only one way to
get it — through transfusion of blood donated by volunteers. Blood is
usually in short supply. Donating blood does not decrease the strength of
the donors.
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Fundamental duties: It shall betheduty of every citizen of I ndia-

(@ toabide by the Constitution and respect its ideals and institutions, the National Flag and the National
Anthem;

(b) tocherish and follow the noble ideals which inspired our national struggle for freedom;

(c) toupholdand protect the sovereignty, unity and integrity of India;

(d) todefend the country and render national service when called upon to do so;

(e) to promote harmony and the spirit of common brotherhood amongst all the people of India
transcending religious, linguistic and regional or sectional diversities; to renounce practices derogatory
to the dignity of women;

() tovalueand preserve the rich heritage of our composite culture;

(@ toprotectand improve the natural environment including forests, lakes, rivers and wild life, and to
have compassion for living creatures;

(h) todevelop the scientific temper, humanism and the spirit of inquiry and reform;

() tosafeguard public property and to abjure violence.

() tostrive towards excellence in all spheres of individual and collective activity so that the nation
constantly rises to higher levels of endeavour and achievement;

(k) whoisaparentorguardian, to provide opportunities for education to his child or, as the case may

k be ward between the age of six and fourteen years; /

( Right of Children toFreeand Compulsory Education (RTE) Act, 2009 \

The RTE Act provides for the right of children to free and Com_pulsorx Educationtoevery child in the
age group of 6 — 14 years which came into force from 1%t April 2010 in Andhra Pradesh.

Important provisonsof RTE Act

» Ensure availability of schools within the reach of the children. sImprove School infrastructure facilities.
« Enroll children in the class appropriate to his/ her age.

 Children have aright to receive special training in order to be at par with other children.

. (I;rrgr\]/iding appropriate facilities for the education of children with special needs on par with other chil-

« Nochildshall be liable to ?ay any kind of fee or charges or expenses which may prevent him or her from
pursuing and completing thé elementary education. No test for admitting the children in schools.

» Noremoval of name and repetition of the child in the same class.

* No child admitted in a school shall be held back in any class or expel from school till the completion of
elementary education. * No child shall be subjected to physical punishment or mental harassment.

«  Admission shall not be denied or delayed on the ground that the transfer and other certificates have not
been provided ontime. ¢ Eligible’candidates alone shall be appointed as teachers.

« The teaching learning process and evaluation procedures shall promote achievement of appropriate
competencies.

» No board examinations shall be conducted to the children till the completion of elementary education.
 Children can continue in the schools even after 14 years until completion of elementary education.

« No d_it_scrimination and related practices towards children belonging to backward and marginalized com-
munities.

» Thecurriculum and evaluation procedures must be in conformity with the values enshrined in the consti-
k tution and make the child free of fear and anxiety and help the child to express views freely.
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