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Preface

Syllabus revision and modernisation followed by preparation of textbooks on

that basis is an essential component of educational process. In this direction
State Council of Educational Research and Training, Raipur (Chhattisgarh) initiated
the process of changing the syllabus and preparing textbooks from 2004-05 session.
Thisbook Science and Technology for Class VI isanother step in that direction. The
objective of thisbook isto help students to understand the basic concepts of Science
rather than to load them with scientific information. Dueto developmentsin technol ogy,
it has become important to give such education that establishesarelationship between
Science, Technology and Society and provides studentswith the necessary knowledge
and skills. It is necessary that the principles of Science be learnt and taught through
activities. The activities given in the book can be easily performed by students using
materials available at the local level. These activities will help them to develop a
perspectivethat will motivate them to be curious and take up exploration and research.

We hopethat thisbook will not only develop an interest in Science learning but
would also help to develop the ability and attitude in students to analyse and to be
constructive.

Right to Education Act 2009 gives emphasis on imparting quality education to
children. NCERT, New Delhi hasdevel oped classwise, subject wiselearning outcomes
and pedagogical processesfor classes| to VI which will help to achievethe objectives
of all-round devel opment of children. So, textbook for the session 2018-19 have been
made contextual and significant which will provide more opportunities to achieve
desired outcomes. We hope that textbookswill be helpful for students and teachersto
achievethese goals.

In the process of development of this book we have got help and support from
teachers of many government and private schools, district institutes of education and
training, Professors of colleges, non-governmental organisations and well informed
citizens. We are extremely grateful to all of them.

We look forward to the well informed citizens of the State to give us more
feedback and suggestions to improve the textbook as changes for improvements are
always needed.

Director
S.C.E.R.T. Chhattisgarh, Raipur



Contribution of IndiatotheWorld of Science

3000yearsbeforethebirth of Christ thedevelopment of sciencein Indiawassurprisingly advanced.
The peopleof ancient Indiahad phenomenal successin solving difficult and unknown scientific problems.
Thecontributionsof Indiansinthefield of Mathematics, physics, chemistry, astronomy and medicineare
very sgnificant.

Last year werecollected the contribution of several of these scientists. Thisyear too wewill study
the contributions of somendian scientistswhich brought about revolutionary changesin thelivesof human
beings.

1. Shishir Kumar Mitra: Heisfamous for his contribution to studies of the
‘lonosphere’. He also explained why the night sky instead of being jet black is greyish.
According to him thiswas dueto one strataof theatmospherebeingrichinionsand
dispersing lightrays. This is called ‘alok deepti’ of the night sky. ‘Upper Atmosphere
—the book written by him has been appreciated all over the world.

2. RajaRamanna: His chief contributionis inthe area of ‘Nuclear fission’. He
asoworked towardsthe use of atomic energy without harmful effectsand for peaceful
purposes. However, the ‘Pokhran Atomic Test’ was the brainchild of Ramanna. He
contributed to devel opment and establishment of the atomic reactorsApsara, Cyrrus
and Purnima.

3. K.SKrishnan: Hewasphysicist of distinction and aphilosopher. Krishnan
studied the sequential arrangement of atomsin solid substances and theforceswhich
hel p to maintain equilibrium of atomsand particles. Hea so studied the behaviour and
waysto control electronscoming out of hot substances.

4. SatyendraNath Bose: Inorder to understand radiation he postul ated anew
constant called ‘Bose constant’. The basic particles like photons and alpha particles
which follow the ‘Bose formulae’ are called ‘Bosons’. Bose has also worked in other
aresslike X rays, crystallography and thermo-luminesence. A chemical developed by
himisstill used asamedicinefor treatment of eyes.




5. Birbal Sahni: HewasaBotanist. He conducted research on ferns, conifers,
and Gymnosperms. Hediscovered somenew Genera. Hisstudieshel ped to understand
the evolutionary connections between the ancient and the present-day plants. He
discovered somenew varietiesof Gymnosperms.

6. John Warden Saderson Haldane: He was English by birth but later took
Indian citizenship. Hemade basic contributionsin severa areaslikefunctioning of the
human body, medical science, development of life, micro-organisms, life science,
mathematicsand cosmology. Hewasfamousfor experimentation on himself.

7. SalimAli: Heisaknown Ornithologist. He has written the book “Indian Birds’
which describesthevarioushbirdsfound in Indiaand aso hastheir pictures. Healong
with Dillon Ripleys wrote ‘Handbook of the birds of India and Pakistan — The 10
volumes’ of this describe the birds of the Indian peninsula.

8. Praphul ChandraRay: HeisconsideredtheFather of Indian Chemistry. He
helped in the development of research centres in Chemistry. His discovery of
mercurousnitratein 1896 isamgjor contribution to chemistry.

9.Ashima Chaterji : ShewasaBotanist she conducted research on medicina plants
specialy found in India. She explained medicina use of chemicalsfound in these
plants. Her studieshelped to develop industria production of medicina plants.

10. AnnaMani : ShewasaDeputy director of Indian Meterologic I nstitute. She
asoworked at Raman Research Institute asguest lecturer. She studied spectroscopic
properties of Diamond and Ruby. Her major contribution isin the area of "Wind
energy’.
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Chapter 1

In chapter ‘Our Earth’ of class VI you had read that all living organisms (plants and animals) have
three basic requirements. No organism can survive without these. Thesethree essentia thingsarefood,
water and air.

Why do organisms need these things? Write in your own words. You may also consult class
VI book.

Organismslivein different types of environment. Somelive onland and somein water. Organisms
onland area so of different kinds. Organismseasily get essentiad thingsrequired for livingin most places
ontheearth, and they livein such placesin largenumbers.

Ontheother hand, thereare some placeson the earth whereliving conditionsare very harsh. Desert
isonesuch place. Inthe desert thereis sand everywhere and water isscarce. Thereareno shady treesin
desertsand thedaysare very hot. Nightsare very cold as sand gets cold during night.

Inthe sameway, in cold regions such asnorth and south polesand on the peaks of mountains, there
isalwayssnow and theseregionsarevery cold. A very small number of organismsarefoundin such harsh
conditions.

You haveread about the geographical conditionsin your district and state. You know that different
typesof environment arefound in different parts of Chhattisgarh. Some partsof thestate areplains, others
have mountains, some havelakesand some have denseforests.

Our country ismuch bigger than Chhattisgarh. A lot of diversity isfound in the environment of our
country. Indiaissurrounded by oceans onthree sidesand inthe north thereare Hima ayas. Himalayasis
arangeof many small and bigmountains. Small mountains have denseforestsand the high mountain peaks
are covered with snow. A part of Rgjasthan isdesert. Therearevast plainsin Uttar Pradesh and Bihar.

If welook at thewholeearth, wefind agreater variety of environments. You would haveread that
earth has two poles — north and south. Both these poles are very cold and their surface is always covered
with snow. Apart fromthese, huge oceans, vast deserts, denseforests, mountains, plainsetc. arefound on
the surface of the earth.

You know that organi smsare connected to each other through food chains. A food chain aways
beginswith aplant. Canyoutell why?

Let’s now travel around different types of environments and find out the conditions in which plants
and animalslive, their relation with each other and fromwhere and how do they get thingsrequired for life.

Let us first go to the environment most familiar to us —our own surroundings. You would have seen
peepal treesgrowing from thewalls of old houses, monuments, etc.

Thesetrees get plenty of oxygen fromtheair for respiration and carbon dioxide present intheair
hel psthemin making their food. But where do they get water and mineralsfrom? Canyou guess?

Canyou think of and writeafood chain beginning with peepal tree?

You might have seenthat ofteninthegrainsof wheet and rice, smal insects called weevil (ghun) are
found. Theseinsectseasily get air and food but how do they get water? Lizard, ghun and other animalsare
not seen drinking water because they get sufficient water from thefood they eat and thus do not need to
drink water.
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Can you makeafood chain in which thereisWeevil (ghun)?

Try tofind out from where do plantsand animalsaround you get food, air and water.

Wewill now goto thehigtorical city of Jaisalmer inthestate of Rgjasthan. Jaisalmer isinthemiddle
of adesert and when we come out of the city we find sand all
around. Therearethorny bushesin placeof bigtrees. A treesimilar
to babool- khejdi isfound in abundancein Rajasthan. Apart from ‘
this, cactus (nagphani) and rgjasthani grassarealso found. These e
plantsarethefirst linksof food chainshere. V4

During theday itissunny and so hot that no animalscan be |
seen. Intheevening many smal and big animalscomeoutinsearch | *
of food. Desert lizards eat insectswalking on the sand, and therats
who makeburrowsin sand also come out in search of food. Hawks
and owlsprey ontheselizardsand rats.

Foxesliving in the desert aso hunt these rats and birds. Many organisms arefound evenin dry
environment likeadesert. Theseorganismsare a so linked with each other in many waysforming multiple
food chains.

Now we will go very far away from our home —to the oceans. Oceans have so much water that they
never dry up. Three-fourth of earth’s surface is covered with sea water and the rest is land. From this you
can estimate how much water istherein the oceans.

Many typesof algae, smal and big plantskeep floating onthe
surface of the ocean. These plants makefood from carbon dioxide
dissolved inwater in the presence of sunlight. They get water and |g .
mineralsfromtheocean. They respireby taking oxygenfromtheair | /%
dissolvedinwater. These plantsarefoundinlargenumbersinthe (Sl
oceansand arethefirst linksof alongfood chain. Even biganimals i"
living in oceans are dependent on these plants. Small animals [
swimming inwater eat these plants. Thesesmall animalsare eaten
by animalshigger than themand by fish. Smaller fish are eaten by
still bigger fish and the bigger fish are eaten by even bigger fish.
Many big and small fishes, mammals and birdsarefound in the
oceanic environment. Smaller organisms are eaten by organisms
bigger than them —thus making long food chains. Not only the animals
inthesea, but other animalsliving on the shores of the oceansare
also dependent on these chains. We will seean exampleof thislater.

After moving around the ocean, we now moveto thenorth pole, called theArcticregion. Theregion
isso coldthat it iscovered with athick coat of snow amost al the year around. During summers, for a
short time, apart of the snow meltsand some small
plantsand algae grow. Rats, deer and rabbit arethe
main herbivorousanimalsfound inthisregion. Most
of theanimasfound herearewhitein colour, which p
makesit difficult to seethem onthewhite snow. The | - e
common carnivorousanimalsof thisregion arebear,
wolf, fox and owl. Bearsfound inArcticregion are
whitein colour and arehugeinsize (fig. 1.2). They
arecalled polar bears. Think and tell why these bears

Fig. 1.1 Desert Lizard

Fig. 1.2 Polar Bear
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arecalled polar bears? Sed, amammal, isthemain food of polar bears (fig. 1.3). Sedlsaresimilar todogs
inappearance. They can swimintheseaand hunt for fish. Polar bears catch the seal swhen the sellscome
ontheshoretorest. Theinteresting part isthat thefood chain starting in the ocean ends on the earth with
polar bears.

Ocean plantsand dgae——) small animals——) biganimalsand small fish——

bigfish —— seal ——) polar bear

Now from polar regionswe moveto acountry named Indonesialocated towardsthe east of India
This country does not have plainland like India
becauseit ismade up of about thirteen thousand
small and big islands. One of the big islandsis
Borneo. Thisidandisvery big and hashuge caves
inwhichmillionsof batslive. (fig. 1.4). Thesecaves &
are so deep that sunlight cannot reach inside and
they areawayspitch dark. Batshang onthewalls
of the cavesand comeout intheevening to search
for food. Their foodissmall insectsflyinginthearr, Fig. 1.4 Bat
nectar of flowersandfruits.

J Would therebe plantsgrowing insidethese caves? Givereasons

Why would batslivein caveswhere sunlight does not reach and no plantsarefound? They do this
for their self-defence.During the day, they remain safe in the dark cavesfrom predators. Still, in the
evening, when they comeout of the caves, predatory birdslike hawksand owlscatch and eat them.

Most of thefood chainisoutsidethe cavesand only onelink isinside. Likefood, the bats get water
only when they come out of the cavesat night.

Plants ——— insects —— bats ——) hawksand owls

We have seen that our earth isvery vast and organismslive onit in varying conditions. In the
examples given above, we have seen that dl organismslivein an environment wherethey get thethree
thingsessential for life. The place whereliving beingslive and reproduceiscalled their habitat. Body
structuresof organismsin different habitatsgetsmodified so that they canlivein their habitat without any
difficulty. Thisiscalled adaptation. For example, organismslivingin adesert can surviveonvery little
water and they can tolerate very hot weather. AnimalslivinginArctic region havealotsof hair on their
body and can tolerate very cold weather. Once an organi sm gets adapted to acertain habitat thenit cannot
survivein adifferent habitat. Organismsaround us cannot survivein adesert or intheArctic region.
Similarly organismsliving inthedesert or intheArctic region cannot survivein our habitat.

You have seen that there are big differencesin the body structure of plantsand animalsfound on
earth. Thesedifferencesarereferred to asdiversity inthelivingworld.

Asyou know that variousliving and non- living componentsarein our environment. Wefind good
co-ordination among them. Dueto thisba ancewelivein our earth without any difficulty. If thebalance
among various componentsand organismsisdisturbed environmentswill be polluted and living beings
facedifficulty. Itisneccessary for usthat we should perform our duties and take the responsibility to
save our environment, wild animalsand forests, so that abetter co-ordination canbe created among
our family, society and environment for apeaceful lifewithout disturbing the balance of nature.
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stations, busdepot, airports, hospitals, fairs, gatheringsetc. If they are not disposed of properly, epidemics
may bresk in. Hencewe should strictly enforcethe standardsof cleanlinessand sanitation laid down by
our government. However, al of uscan contributein maintaining sanitation at public places. We should
not scatter litter everywhere but should throw them in dustbinsonly. Toilets should be adequately flushed
after use. Proper cleanliness should be maintai ned around the areasurrounding the taps and water bodies.

cleanlinessasahabitinour daily life.

Good habitsof sanitation at public places
A largeamount of wastes and discarded materialsare generated at crowded placeslikerailway

Weshould be concerned about the hedlth and hygiene of our environment and wemust incorporate

Answer these

™ ve have learnt

Fill in theblanks

a. Comparedtoacountrythereismore................... found in the earth’s environment.

b. Incomparison to a normal environment .................. organisms are found in desert and
coldregions.

c. Manylong............ are found in oceans.

d. Some animals don’t have to drink water because they get sufficient water from ..................

SW Ruestions for practice

Living organismsneed food, air and water tolive.

Living organismslivein different environments. Living beingsarefoundinlargenumbersat places
wherethey can easily get thingsrequired for life.

Desert and polar regionsarerespectively very hot and very cold. Therefore, the number of living
organismsfound in these placesisvery smal.

Living organismsare connected to each other through food chains.

A food chain dwaysstartswith aplant.

Food chainin a desert—

Plants——) desertinsects — lizardsand rats —— hawk and owl

Food chaininapolar region

small plantsand lgae——— very smal animas—— bigger animasand small fish———)

bigfishes ) seal ) polar bear
Other food chain
Plants —— insects » bats » hawksand owls

Onearth organismsliveindifferent conditions.

Theplacewhere organismsliveand reproduceiscalled their habitat.

Body structuresof living organismslivingin different habitats getsmoulded so that they canlivein
that habitat without any difficulty. Thisiscalled adaptation.

Fill intheblanks

a Thethreeessentia requirementsof lifeare-

PP | [0 PP

In deserts, daysare very................ and nightsare very.............

Living organisms are linked to each other through.......................

The place where living organisms live and reproduce is called...............
Dueto........ccevennn living organisms live in their habitat without any difficulty.

Paooo
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2. | dentify trueand falsestatementsfrom thefollowing and correct thewr ong statement and
rewriteit.

Thereiswater al around in adesert.

Seaplantsrespire by taking oxygenfromtheair.

Mgjor carnivorousanimals of Arctic region arerats, deer and rabbit.

AnimaslivingintheArcticregion havehair ontheir body.

OrganismslivinginArctic or desert region can livein our habitat.

3. Answer these —

Why don’t we see lizards and weevil (ghun) drink water?

Where doesthetreegrowing from awall get water and mineralsfrom?
Why aremost of theanimalsfoundin arctic regionwhitein colour?

Think of and writeafood chain which startsin the ocean but endson earth.
Makeafood chain each for the desert and for the ocean.

Living organisms get modified according to the environment in which they live. If the
environment on the earth became the same everywhere, how would betheliving organisms
effected? Writein your ownwords.

g Writeinyour own words how batsfound in the caves are dependent on the plants growing
outsidethe caves.

How would polar bearsbeeffected if al the a gae on the surface of the oceans disappear?

'@l Do these also |

With the hel p of magazines, your teachers and friends, find out about the major vegetation of
Chhattisgarh. Paste the photographs of the mgjor plantsin ascrap book. Have adiscussion and put
up anexhibition inyour classand society.

2. The state animal of Chhattisgarh, ‘wild buffalo’(Bubalus bubalis) is found in Udanti sanctuary and
state bird ‘Pahari mynah’ (Gracula indica) is seen in parts of Bastar division. With the help of
meagazines, your teachersand friends, find out where thefollowing animasarefoundin Chhattisgarh
—Tiger, Leopard, Deer, Stag.

Collect picturesof theseanima sand pastetheminascrap book. Display thisbook on specid occasions
of your school. Fromthepicturesyou collect makefood chainswhich havetiger, leopard, deer, Sag etc.

3. Dueto someactivitiesof human like cutting of trees, deforestation, hunting, capturing of birdsfor
entertainment, the life of our state bird *pahari mynah’ and other birds is endangered. Is it happening
inyour areaaso ? makeareport of it and spread awarenessin your school and society.

SPoo T

- 0o Q2 0 T




Chapter 2

You know that about three-fourth of earth’s surface is covered with water, yet during summers you
would haveread in the newspaper about thewater crisis. Have you ever thought about the reasonsfor
water crisisdespitethe abundance of water on the earth? Let ustry to understand the reasons.

2.1 Water - A natur al resource

Of thetotal water availableon earth, 97% isfound in oceans, 2% asice onthe peaksand thepoles
and the remaining 1% is in rivers, lakes, ponds and beneath the earth’s surface. We use this underground
water by digging wells. Water isal so present in the atmospherein the form of water vapour, mist and
clouds. (Fig.—2.1)

o1 | Oceans

B2| 1ce
03 | Other sources

Fig. 2.1 Availability of water on earth

Many substanceslikecommon sat and other minerasare present in ocean water inlarge quantities.
Dueto thesethe water becomes salty or sdine. It cannot be used for drinking, bathing, washing clothesor
irrigation. Water present asicebergsispurethoughit cannot be used easily. Of thetota water availableon
earth, thequantity of water which can be used by human beingsisvery smal. Thisisequivalentto 1 mL of
usablewater out of every 10litreavailablei.e. 0-01%. You can now perhaps seethat the quantity of water
availablefor our useisredlly small and why water isso important? So, we should usewater carefully, and
prevent itswastage.

2.2 Importanceof water for living

Water isan essential component of all living beings. Almost 70% of human body weight iswater.
Table 2.1 showsthe approximate percentage of the water present in certain animals, plantsand their
products.

A hedlthy person needsabout 2 to 3 litre of water for drinking daily. Thisis necessary for various
processof body for which water actsasamedium. Inthe stomach water isnecessary for thedigestion,
absorption of food and for the circulation of the digested food in the body. Along with water unwanted
waste materia sarethrown out of thebody intheform of urineand swest. Thetemperatureof our body is
also controlled by sweating. Thus, we should drink plenty of water so that all the processes of our body
runsmoothly. Water isasimportant for plantsasit isfor animas. Let ustry to understand thisthrough an activity-
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@ Table - 2.1

Name of Items Approximate percentage
of water by weight
Elephant 80%
Plant 60%
Bread 30%
Milk 95%
Tomato 90%
Orange 85%
Potato 80%

[ Activiey - «

Materialsrequired : Greengram seeds, bowl, water, cloth, soil

Take some Green gram seedsin abow! and soak themin water for afew hours. Now takethese
‘wet seeds’ and tie them ina cloth. In the same way take some similiar dry moong seeds and tie themin a cloth.
Keep the cloth which has “‘wet seeds’” moist by sprinkling water on it at regular intervals. Compare the two sets
of seedsafter 3-4 days. Did you noticeany difference? What could bethe cause of thisdifference? Write,

Now divide the germinated seeds into two parts and sow them at separate places “A” and “B” in
dry soil. Keep watering the place “A” daily and do not put water over place “B”. After 2-3 days you will
see that seeds in the place “A” have grown. Though the seeds in place “B” had germinated yet they did not
grow further, after being put inthe soil. What could bethe reason?

Canyou now concludethat water isnecessary for germination and growth in plants?You aso know
that roots of the plants absorb mineralsdissolved in water and transport themto various partsof the plant.
Green plants use sunlight to makefood from water and carbon dioxide. In thisway we have seen how
important water isfor plants.

Water isalso ahabitat for plantsand animalslivingin rivers, ponds and seas. Most of thetimes
animalsuse oxygen dissolved in water for respiration and water plants use carbon dioxidedissolved in
water for photosynthesis. Writein table 2.2 the names of afew plantsand animalswhose habitat iswater.

[]:__]j Table - 2.2

S. No. Aquatic organisms Examples
Aquatic plants LOtUS, vt et e e e
Aquatic animals T R
Aquatic microorganisms Amoeba, paramoecium, euglena...............

=¥ | Answer these

(1) Why can’thuman beings use water available in the oceans for their daily activities?
(2) Whyiswater essential for human body?

(3) Whatwill happenif the plantin apot isnot watered? Explain giving reasons.

(4 Howiswater important for aquatic organisms?



8  Science and Technology - 7

2.3Drinking water

Water fit for drinkingiscaled drinkingwater. Iswater fromall sourcesfit for drinking?Weater from
different sources can havedissolved sdlts, suspended particlesand microorganisms. Some saltsdissolved

inwater are necessary for our body but if theamount of theseismorethan required then they need to be
removed fromwater beforeitisused.

Inthecitieswater ispurified at thewater treatment plantsbeforeitsdistribution. Inthese plantsall
the suspended impuritiesand bacteriaareremoved. To get rid of harmful bacteriapresentin weter, bleaching
powder isadded toit. In the same way water from wellsis made germfreefor use at home by adding
bleaching powder or potassium permanganatein small quantities or chlorinetablet. Water can also be
boiled to makeit germfree. Nowadays ultraviol et raysare a so used to make water germfree.

To remove suspended impurities of water at home we can use afilter fitted with ceramic candle.

The cause of many diseasesin our country isthe non-availability of safedrinking water. Many
government and non-government ingtitutions have been making efforts continuoudy to removethisproblem
from Chhattisgarh and provide sufficient safedrinkingwater availabletodl..

Distilled water

Thisisthe purest from of water. It isrequired for conducting experimentsin laboratories.

Distilled water isobtained by evaporating water to produce water vapour and then condensing
these water vapours to get water.

You can also obtain distilled water at home. Take a big utensil and keep a small heavy
bowl at the centre of the utensil. Now fill water in the utensil and make sure the bowl does not
float in water. Tiea transparent plastic sheet over the utensil. Keep a small stone on the plastic
right sheet over the bowl. Keep this apparatus in the sun. After some time water droplets
accumulate in the bowl under the plastic sheet. Thisisdistilled water ( fig. 2.2).

Stone

Bowl

— Trangparent plastic sheet

Utensl

Fig.- 2.2 Collecting distilled water

& | Answer these

(1) Whyiswater fromall sources, not fit for drinking?
(20 What arethevarious methods by which water can be madefit for drinking?
(3) What doyou understand by distilled water?

2.4 Physical propertiesof water

@ Activity - 2

Material required :- test tube, water
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Fill threefourth of atest tubewith water. Look at thetest tube carefully. M ake thetablegiven below
inyour copy andfill inthe propertiesof water.

Table - 2.2

S.

0. Property Observation

COlOUr
OdoUr
=
TranSPArENCY | it
= 1
( a Room temperature)

s wDNPE=z

Itisonly dueto thetransparency of water that light reachesthe water plantsand they areableto
manufacturether food.
*  Freezing point of water is0°C which meansthat at thistemperature water getsconvertedintoice. At
the sametemperature 0°C ice changesinto water. Thisiscalled themelting point of ice.
*  Boailing point of water is100°C. At thistemperaturewater boilsand changesinto vapour. At thesame
temperature 100°C water vapour condenseinto water.

Inhot regions coolersare normaly used during summer. Inthiswater Ispoured over matstixed
on thethree sides of the cooler. Theair is sucked into the chamber through these wet mats and
evaporation of water causestheair to cool. Thefan in the cooler continuously sucksin air from
outside and throwsthe cooled air into the room and makesit cool.

Activit Yy-3

Materialsrequired :- beaker, distilled water, thick cardboard, carbon rods, bulb, wires, cell, salt.

Take somedistilled water in abeaker. Now fix two carbon rods on thethick cardboard and place
these over the beaker asshownin figure 2.3. Connect the two rodsto the bulb and the cell withthe help
of copper wires. Doesthe bulb light up? Now
dissolveaspoonful of satinwater and repeat the
experiment. Doesthebulb light up now?

Distilled water is a bad conductor of
electricity but when salt is added, it becomesa
good conductor and the bulb ligths up.

Sometimesin therainy seasonif anopen
electric wiretouches awet wall then we get an
electric shock on touching thewall. Thereason
for thisisthe conduction of electricity by thewater
withsdtsfromthewall.

2.5Water aunique solvent
Many substancesdisolveinwater. Thisiswhy

itiscaled theuniversd solvent. Materiasdissolved in asolvent arecdled solutes. When asolutedissolvesina
sol\_/entthemixtureiscdled asolution.

ﬁ Activity - 4

Material required :- glassdlide, tap water, source of heat

Figure 2.3 Flow or conduction of electricity
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Put somedropsof tap water on adideand heet till thewater evaporatescompletely. Thisevaporation
can also bedone by keeping theslidein sunlight. Do you find any residual material onthedide? These
substances are the salts dissolved in water.

BN Activity - 5

Material required :- Beaker, sdt, sugar, water, tripod stand, spoon, wire gauze, source of
heat, glassrod.

Fill half of the beaker with water and add aspoon of sdttoit. Stirit with aglassrod. Did thesat
dissolve completey? Keep adding haf spoonsof salt and stirring till the salt topsdissolving. Thesolution
thus obtained isthe saturated sol ution of the substance at that temperature. Now placethe beaker ona
tripod stand and hest it. Add more salt and stir. You will seethat with theincreasein temperaturemoresalt
isdissolved. Inthisway we seethat solubility changeswith changein temperature.

Repeat thisexperiment with sugar and other materials. You will notethat the quantity of material
required to makeasaturated solutionisdifferent for different materias. Thismeansthat different materials
havedifferent solubility inweter.

Themaximum quantity of agiven substancethat issolublein 100 ml of water at aspecifictemperature
isthe solubility of the substanceat that temperature.

Not only solidsbut gaseslike oxygen, carbon dioxideetc. areaso solubleinwater. Carbon dioxide
ismoresolublein water than oxygen is. While manufacturing cold drinks, carbon dioxide gasisdissolved
inwater at ahigh pressure.

Solubility of gasesdecreaseswith increasein temperature. Thisisthereasonwhy insummerswhenthe
water of shallow pondsand lakesbecomes hotter, the quantity of oxygen disolvedinit reduces.

2.6 Salinity of seawater

Ranwater isdistilled water. It doesnot contain mineral salts. However, dueto amospheric pollution
various gases dissolveinit. When thiswater flowsover soil and rocks many types of mineral salts
dissolveinit. Thiswater reachesthe seathrough therivers. In thisway theamount of mineralspresentin
seawater increases and it becomes saline. In onelitre of seawater there are about 35 gram of salts.
Common salt (sodium chloride) isthemain salt present but small quantities of sodium bromide, magnesium
chlorideand potassumiodide area so present.

Presence of asmall quantity of iodinein our body isimportant for it. Salt obtained from seawater
hassmall quantitiesof potassumiodide. But thisisseparated at thetimeof purification. Required quantities
of this compound are however added to pure salt to iodize it. This helps prevent goitre — a disease caused
by deficiency of iodine.

¥ | Answer these

Why iswater called auniversa solvent?

Writethe names of some of those saltsthat are present in seawater?
Write short notes —

a. Saturated solution b. Solubility

4. Duetowhich property of water doessunlight reach thewater plants?

2.7 Anamolousbehaviour of water

Normally the solid form of asubstanceisheavier thanitsliquid form. But thisisnot correct for
water. You would have seen that in summer ice cubes put in aglass of sharbat (soft drink) float oniits
surface. Thuswecan say that the density of iceislessthan that of water.

wnNE

M ass

Density of asubstanceisitsmassper unitvolume.  Density = ——
Volume
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Density of water isthemaximum at 4°C. Thisisonekilogram per litrewhereasthe density of iceis
0.9 kilogram per litre. Thisiswhy when iceisadded to water about 1/9 th part of theiceisabovethe
water surfaceand 8/9th part isbelow thewater surface. Thisisthereason why in cold regionsone cannot
make out the exact size of therock of icefloating on water immediately. Dueto thisthe captains of the
shipshaveto be cautiouswhen passing by the sides of theicerocks.

Thousands died when aship named Titanic sank in water after colliding with afloating rock of ice
whichiscaled aniceberg.

Dendty of icebeing lessthan of water isaboon for water organisms. Inextremecold climateswhen
the atmospheric temperature isless than 0°C the water on the surface of seaand on the ponds starts
freezing. Beinglessdensethan water icefloatson thewater surface. Asiceisabad conductor of hest, the
heat trapped inside cannot get out and thetemperature of the water ismaintained comparatively higher.
Thisishow plantsand animaslivinginwater surviveinwinters.

We have seen that on freezing the density of water decreasesand itsvolumeincreases. If afully filled
bottle of water iskept inthefreezer of arefrigerator fridge the bottle would break when thewater freezes
duetoanincreaseinvolume.

2.8 Hard and soft water

Soap isused for washing and bathing usually. When soap givesalot of lather with water then that
water iscalled soft water. Water from some sourcesthat doesnot give good lather iscalled hard water.
Calcium and magnesium saltsdissolved in hard water react with soap to forminsoluble substancesand
hence soap can not form adequate | ather.

Hardness of water is of two types —

1. Temporary hardness

2. Permanent hardness

Temporary hardnessisdueto presence of bicarbonates of magnesium and calcium. Thiscan be
removed by boiling thewater.

Permanent hardnessisdueto chloridesand sulphates of calcium and magnesium saltsdissolvedin
water. Thishardness cannot be removed by boiling.

2.9 Electrolysisof water- (demonstration by theteacher)

Tofind the constituents of water weelectrolyseit..

Materialsrequired :- awidemouthed plastic bottle, knife, arubber cork with two holes, astand,
sulphuric acid, water, two carbon rods, two test tubeswith corks, battery ( 6 volt), matchbox.

To do thisexperiment take awide mouth bottle and cut out its bottom. Now put the cork with the
two holes on themouth of the bottle and insert thetwo carbon rodsin the holes. Set up the apparatusas

Figure 2.4 Electrolysisof Water
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showninfig.2.4. Fill theinverted bottle upto two-third with water and add afew dropsof sulphuricacid.
Now fix thetwo test tubes on the électrodes. Ensurethat thetest tubes arefilled with water. Connect the
two electrodesto asourceof dectricity (battery). After sometimebubblesof gasstart risng fromeectrodes
and collect in thetest tubes. Istheamount of gascollected in both thetest tubesequa ? The amount of gas
collected in onetest tubewould beamost double of that in the other test tube. When thefaster filling test
tubeiscompletely filled with gas, removeit from the e ectrode by putting your thumb over themouth of the
test tube. Closethe mouth of thetest tubewith acork. To test the gastakeaburning matchstick near the
mouth of the test tube. The gas burns with a blue flame and a ‘pop’ sound is produced. This shows the
presence of hydrogen gas. When the other test tube getsfilled, removethetest tubefrom theelectrodein
thesameway. Takeasmoul dering matchstick near themouth of thetest tube. What happens? Thematchstick
startsburning. Thishappensbecause of oxygen ges.

By thiswe can seethat water isformed by the reaction between hydrogen and oxygen and the
volumeof hydrogenisdoublethan that of oxygen.

2.10 Water cycle

Water from oceans, ponds, lakes and other sourcesis continuoudy evaporating. Plantsand animals
also produce somewater vapour through variousliving processes. Thiswater vapour kegpsaccumulating
intheatmosphere.

Fig. 2.5 Water cycle

Aswater vapoursarelighter they riseupwards. Intheupper layersof theatmospherethetemperature
islesser and because of thisthewater vapour condense to small droplets of water and form clouds. When
small droplets of water cometogether then big droplets of water areformed and they start fallinginthe
form of rain. This way water reaches its various sources again and the water cycle is completed (fig—2.5).

=¥ | Answer these
1. How do plantsand animalsliving insidewater in cold regions survive even after the freezing of
water?
2. Satethereasonwhy icefloatsonwater.
3. Howwouldyouidentify hard and soft water?
4.  Withthehelp of an experiment show that water ismade up of two gases.

2.11 Water pollution

Many chemica substances, excretaand other unwanted substanceslikewaste materids, dirty water
fromdrainsetc. get mixed with water from different sources. Dueto thisthewater becomes unfit for
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drinking and household use. Thiswater iscalled polluted water. The substanceswhich pollutewater are
called pollutants and the process of the water getting polluted due to these pollutants is called ‘water
pollution’. Due to growing industrialization water pollution has become a serious problem.
2.11.1 Causesof water pollution -
1. Activitiesof human beings
Many activitiesof human beings pollutewater. You would have seen that people usualy throw the
waste and rotten materialsfrom their homesinto the drains. Water from these drains polluteswater of
ponds, riversetc. Similarly peoplepollutewater of riversand pondsby bathing, washing clothes, animals
and vehicles. In some places dead bodies are also thrown in water. Water also gets polluted dueto the
colours used in the making of idols of god — goddesses that are immersed in water. Waste material thrown
by hospitals, urine and excretaof animalsalso polluteswater. Many germsthat can causediseaseget into
water because of this.
2. Through agriculture
To savethecrop from pestsand toincrease productivity, many insecticides, weedicidesand different

kindsof manuresare used. These substances dissolveinwater and reach riversand ponds, thus pollute
thewater.
3. Through industries

Along with useful materials manufactured in industries somewaste products are a so produced.
These productsare often harmful. When there are no proper systems of disposing these productsinthe
factory they aredisposed off in riversand ponds, resultingin water being polluted. Thiswater isharmful
when used by plantsand animals. If these disposed materia s contain lead, mercury, chromium, cadmium
etc. then they can causefatal diseases.
2.11.2 Controlling water pollution

Government has made some rules to stop environmental pollution. These rules should be
compulsorily followed by al citizens, institutions and industries. Many measures can be taken to stop
water pollution. For example, industries should put up such equipment which can remove harmful
substances, organic compounds, colour and odour from water. Thiswould makewater reusable.

Makealist of causesof water pollutionin near by water sourcesand its preventive measuresin
your note book and discussit with your class.
2.11.3 Treatment of polluted water

To help you understand, the processesthat take place at the waste water treatment plant let us
performthefollowing activity.

ﬁ Ac’c’w’b’cg - 6

Materialsrequired: Alargeglassjar, 4 test tubes, orange peelsor grasstwigs, detergent, water,
ink, Stirrer, filter paper, stand, funnel, sand, finegravel and mediumsized gravel.

Divideyoursdf into groupsto perform the activity. Record your observation at each stage-

Fill alargeglassjar 3/4full of water. Add somedirty organic matter such asgrasspiecesor orange
peels, asmall amount of detergent and afew dropsof anink of any colour. Cap thejar, shakeit well and
let the mixture stand in the sun for two days. After two days, shake the mixture and pour asmall sample
intotest tube. Label thistest tube asSample-1'how doesit smell? Useadtirrer or mixer and stir thesample
several times and leave overnight. Next day pour another sampleinto asecond test tube. Label it as
‘Sample-2.'Fold apiece of filter paper to form acone. Wet the paper with tap water and then insert the
coneinafunnel. Mount thefunnel onasupport (asyou havelearntinclassVI)
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Placelayersof sand, finegravel and finally medium gravel inthefunnd (fig 2.6). An actud filtration
plant doesnot usefilter paper, but the sand filter isseveral metersdeep. Pour theremaining stirred liquid
through thefilter into the beakers. Do not allow theliquid to spill over thefilter. If thefiltered liquid isnot
clear, filter it afew timestill you get clean water. Pour the sample of thefiltered water into athird test tube
labeled as"Filtered Sample-3..

Pour another sample of thefiltered water into afourth test tube. Add asmall piece of achlorine
tablet. Mix well until thewater isclear. Label thetest tube" Chlorinated Sample-4".Observe carefully the
samplesinall thetest tubes. Do not taste. Just smell them.

Now answer thefollowing questions.
» What changesdid you observeinthe appearance of theliquid after stirring?
* Did aeration changethe odour?
» What wasremoved by the sand filter?

 Did chlorineremovethecolour?

Filter paper
Funnd

Medium gravel
Fnegrave

Fig2.6 Filtration process
2.12 Ground water and Ground water table

If wedigaholeintheground near awater body, we may find that the soil ismoist. Themoisturein
thesoil indicatesthe presence of water underground. If we dig deeper and deeper, wewould reach alevel
whereall the space between particles of soil and gaps between rocksarefilled with water . The upper limit
of thislayer iscalled thewater table. Thewater found below thewater tableiscalled ground water. What
isthe sourceof thisground water? Therain water and water from other sources such asriversand ponds
seepsthrough the soil and fillsthe empty spaces and cracks deep bel ow the ground.

2.12.1 Depletion of water level

You must have noticed that ahuge amount of ground water isbore through pumpsto fulfill the
requirement of drinking, construction work, irrigation and various other purposes. Generally thiswater
getsreplenished by seepage of rainwater and other natural processes. However water tablemay go down
if thewater isnot sufficiently replenished. Thismay happen dueto many reasonslikeincreasein population,
industrial and agricultural activities. Scanty rainfal isanother factor that may depletethewater table. Yet
another factor affecting water table could be deforestation, urbanization and decreaseinthe effectivearea
for seepage of rain water. All thesefactors contribute to depletion of water table.
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ﬁ Table - 2.4

S.No | Activity Yes/No

1 K eeping thetap open whilewashing teeth, face & bathingand
using alot of water.

2. Not closing arunning or leaking tap but moveon.

3. Takeafull glassof water, drink half and throw therest.

4. Weter, garden plantsinthe morning instead of intheevening

5. Not reusing thewater | eft over fromwashing of fruits, vegetablesetc.
inthekitchen for watering plantsinthe garden.

6. Use apipeto bring water from asource (pond) instead of abucket for
washingvehicles.

7. Fillingwater in utensils, bucketsand tankstill it startsoverflowing.

2.12 Water M anagment

We normally recognizetheimportance of water only when adequate water isnot availableto us.
Every drop of water isvauable. Human activitiesarelargely responsiblefor the depletion of water table.
Weshould try to saveit. In our country thetradition of water conservation exists since ancient times.
Presence of apond in every villageand townisan evidence of this. Dueto industrial development and
growing urbanization, thereisadecreasein their numbers. Thiscould becomeacause of water crissinthe
future.

You can aso helpinwater conservation. Consider thefollowing and seefor yourself whether you
helpinwater conservation or wastewater.

If your answer to the above questionsisno, then you are hel ping in water conservation.

Water isapreciousresource and we should useit with care. There are many other ways of water
conservation. Discusstheminyour class. Nowadays, many specia waysfor water conservation are
beingusedincities.

A farmer using water inthefield can dso usewater economicaly by adopting certaintechniqueslike
dripirrigation, use of sprinklersand using narrow tubing which deliver water directly at the base of the
plant.

2.14Rain Water Harvesting

Collectingrainwater for useasper requirement iscaled rainwater harvesting. Therainfalingon
houseroofsiscollected and routed to pitsin the ground through pipes. Thispit isof an appropriate shape
with concretewalls. Thebottom of thepit is(not cemented) kuchcha and alayer of smal stones(gitti) and
sandisspread onit. Theselayershelpinfiltering thewater. Thefiltered water then seepsthrough the soil.
Inthisway theground level of thewater rises. Thiswater ispumped up by tubewel | and hand pumpsand
then used.

Inthevillages, village panchayats can play an important rolein thisdirection. They candig up the
bottom surface of dry ponds before monsoon so that therainwater does not flow out but seepsinto the
soil easily. Smdl ponds can a'so be constructed before monsoon to collect rainwater.
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&®| Answer these

1. What arethemain causesof water pollution?What measureswould you teketo stop water pollution?

2. Why isconservation of water necessary?

N we have Learnt

> % th of earth’s surface is covered by water. However, the amount of usable water is a very small
portion of this.
> Waterisnecessary for living. It actsasamedium for variousliving processes.

> Aquatic organismsuse oxygen dissolved in water for respiration and carbon dioxideisused by
plantsin photosynthesis,

> Drinking water should befree of suspended impuritiesand harmful microorganisms. Water can be
meade bacteriafree by bleaching powder, potassium permanganateand ultraviol et rays.

Freezing point of digtilled water is0°C and boiling point is100°C. Density of water ismaximumat 4°C.
Seawater isunfit for drinking dueto large quantitiesof saltsbeing presentinit.

Density of water ismorethanthedensity of ice.

Water isauniversal solvent. Solubility of different substancesinwater isdifferent.

YV VYV VYV V V¥V

Water ismade up of hydrogen and oxygen. By electrolysisof water we can seethat the volume of
hydrogen in water isdoublethan thevolume of oxygen.

v

Water gets polluted dueto impurities.
> Shortage of water can be reduced by rain water harvesting.

Questions for practice

1. Choose the correct answer —
a) lce floats on the surface of water because —

() dengty of iceismorethanwater. @i density of iceisequal towater.
(i) dengty of iceislessthan water. (iv)  arbubblesarefoundinice.
b) Ratio of hydrogen and oxygen in water is 2:1 —
() asperweight (D) asper volume
(i) asperdensty (iv)  asperweight and volumeboth
c) Watercycleisa—
(i) processof evaporation (D) process of condensation

(i)  processof evaporation and condensation (iv)  processof melting
d) Distilled water is the closest to —

() seawater (i) rain water

(i) ground weter (iv)  tapwater
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Fill in the blanks -

a)
b)
©)
d)

€)

Waterisa.................. solvent.

............... gas is more soluble in water than .................gas

Hardness in water isdueto ............ and .........ooene salts dissolved init.
Distilled waterisa............... conductor of electricity.

..o+ .. 08S Obtained by electrolysis of water produces a ‘pop’ sound on burning.

Identify trueand false statementsand rewritethefalse statement after correcting them.

a)

Bleaching powder isused to makewater bacteriafree.
Didtilled water issuitablefor drinking.

Solubility of gasesin water increaseswith temperature.
Density of iceismorethan the density of water.

Heating water kept at 0°C leadsto anincreasein volume.

Answer the following questions —

> 0N P

© N o o

Why isthereawater crisiseven though % t of the Earth’s surface is covered by water?

What would happenif al the sourcesof water in aforest, dry up?
Explainwater cycleon earth.

How will you make a saturated solution of sugar? What would happen if this solution is
heated?

Water containing satsisagood conductor of electricity. Givean activity to explainit.
What iswater pollution? Write the causes of water pollution.

What would you do to stop water pollutioninyour city/village?

What ismeant by rain water harvesting?

Do these also

Makealist of water sources around you and specify, water from which sourceisfit/ unfit for

drinking. What would you do to keep the drining water source clean?

Every drop of water isvaluable. Thus, wastage of water should be stopped. To fulfill the above

objective start acommunity awareness campaign with your friends.

List the different measuresthat can be adopted for the treatment of polluted water. You can also

discussabout it with your family members, and neighbour and adso search in newspapersand internet.



Chapter 3

We know many methods by which amixture can be separated into its constituents e.g. picking,
filtration, crystalization, sublimation etc. No chemical reaction isinvolved in these methods. Substances
whose congtituents can be separated by simple physical processes are called mixtures. All substancesare
however, not mixtures. There are some substances whose constituents cannot be separated by smple
physical methods. They are called pure substances.

3.1 Different structureof substances

Mixture and pure substances can be recogni zed and identified by another method too. Itisby the
changein the state on heating. Pure substances changetheir state at aparticular temperaturewhereasthis
temperaturefor mixturesisnot fixed. Thetemperature dependsontheratio of different congtituentsinthe
mixture. Pure substances are of two types — elements and compounds.

What isacompound? How isit different from amixture? L et usunderstand through an activity.
By Activity - 1

Materialsrequired: Beaker, Copper Sulphate, Pinsand Water.

Takewater in abeaker and make asolution of copper sulphate. Put 4-5 pinsin thissolution and | et
it remain undisturbed for an hour. Do you note any changein the colour of the pins? Doesthe colour of the
solution aso change? The changein the colour of pinsisdueto thedeposition of copper present in copper
sulphate. Copper cannot be separated from copper sulphate by physical methods.

By puttingironin copper sulphateweget afixed quantity of copper. (164 gof copper sulphate will
alwayshave 64 g of copper). Thismeans copper isaconstituent of copper sulphate andispresentina
fixed amount, whereas congtituents of amixturearenot in afixed ratio.

Thecompoundsused indaily lifearewater, salt, sugar etc. whereasthe typesand examples of
different typesof mixturesaregivenintable3.1.

@ Table - 2.1

SINO. | Typesof mixture Examples
1 Gasingas Air
2 Gasinliquid () Sodawater (carbon dioxide in water)
(i)  Oxygen and carbon dioxide in normal
water
3 Liquidinliquid Lemon juice and water
4 | Solidinliquid Sea water, sugar solution
5 Solid in solid Alloyse.g. brass and bronze
6 Solid in gas Smoke

The other type of pure substances are those which have only one constituent. They are called
elements. Copper separated from copper sulphatein activity 1 isan element. No more congtituents can be
separated from an e ement by any physical or chemica method. Some other dementsaregold, iron, silver,
oxygen, nitrogen etc.
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Till date morethan 114 elementshave been found. Out of these 92 e ementsare present in nature
and therest have been synthesized by scientistsin laboratories.

Every e ement hasitsspecific properties. These propertieshdpinidentifying theelements. Elements
arefoundin all states. Completetable 3.2 by filling some more examples of elements present assolids,
liquidsand gasesat normal temperatures.

B e =2

Elementsthat are Solid | Elementsthat areLiquid Elementsthat are Gases
Siver Bromine Hydrogen
Gold Mercury Nitrogen

Elements can be classified into metalsand non-metalson the basis of certain properties. Metalsare
good conductorsof heat and e ectricity. They have aspecia lusture (shine). Normally they aresolidslike
gold, silver, iron but mercury isametal that isnormally found inliquid state at room temperature. Non-
metasoccur in al thethree states at normal temperature- solid (sulphur), liquid (bromine) and gaseous
(Hydrogen, Nitrogen etc). They arebad conductorsof eectricity.

Two or morethan two el ements can react (chemical reaction) with each other to form compounds.
Hydrogen and oxygen react to formwater, similarly carbon and oxygen react to form carbon dioxide. I
we simply mix oxygen and hydrogen no water isformed. Water isformed only when oxygen reacts
chemicdly with hydrogen.

What isair? An element, compound or a mixture? Till 200 yearsago air was considered
to be an element. But scientist have now proved that air is not an element but is a mixture of
nitrogen, oxygen, carbon dioxide and many other gases.

Elementsand compounds can aso beclassified onthebasisof particlesaso. Let usunderstand this.

All substances are made up of particles. Different substances have different typesof particles. For
e.g. thepropertiesof all particles of water will bethe same but water particlesandiron particleswill be
very different from each other. These particlesare so tiny that they cannot be seen even by agood quality
microscope. A crystal of saltismadeup of billionsof particles. Thesesmallest particlesof asubstancecan
beatomsor molecules.

An dement has sametype of atoms. In some elementstheseatomscan exist ontheir owninafree
stateandin othersthey can only exist in combination with other atoms. These combinationsareknown as
moleculesof theeement. e.g. two atomsof oxygen combineto formamolecule. Every atom hasaspecific
massknown asits atomic mass.

e D

Molecule

3.1 Moleculeof oxygen Fig 3.2 Molecule of sulphur
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Sulphur isan dement inwhich onemoleculeismade of eight smilar atoms. (Fig. 3.2)

Compounds areformed when two or more than two elements combinetogether in afixed ratio.
Like hydrochloric acid isacompound in which each moleculeis made up of oneatom of hydrogen and

oneaomof chlorine. (fig.3.3)

Fig. 3.3 Moleculeof hydrochloric acid Fig. 3.4 Atoms of hydrogen and chlorine
Thesmallest particle of acompound isamolecule. On further dividing thismolecule of acompound

b.Liquid

__INE

c.Gas

Fg.35 Arrangement of moleculesin
a Solid b.Liquid c.Gas

SSphed

we get congtituent atoms of itselements(fig. 3.4).

Now we know that substances are made up of atoms and
molecules. What isthe arrangement of these moleculein thethree
states of matter? Let ustry to find out.

Insolidslikemarbles, iron etc. themoleculesaretightly packed,
organised and arranged in adefinite pattern. Thereforethemolecules
do not havefreedomto movefredy. Theforce of attraction between
particlesof solidsisvery strong. The solidstherefore have definite
shapeand volume. (fig. 3.5a).

Inliquidsthe particlesare somewhat loosdly packed (fig. 3.5b).
Therefore, they can be compressed to an extent. Theseparticlescan
movearound each other within theliquid. Liquidstakethe shape of
the container in which they arekept. Theforce of attraction between
particlesisweaker.

In gasesthereisno fixed organisation of the particlesand the

particlesarefurther gpartin comparisonto solidsand liquids( fig. 3.5¢). Thusthey can beeasily compressed.
The particlesof agasarefreeto move about in any direction. Volume and shape of agasisnot fixed.
Gases take the shape and occupy the volume of the container in which they are kept. The force of
attraction between the particlesof gasis very weak.

Awnswer these

1 Separate the following substances into elements, compounds and mixtures —
Copper, air, ice-cream, salt, oxygen, water

2. What isan e ement?

3. Specify the differences between amixtureand acompound?
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( Symbols of alchemists )
Symbols have been used to represent

a substancefor along time. In ancient times

alchemists tried to make gold and elixir

(amrit) by chemical reactions. They used

symbols to keep their knowledge a secret. ’h 3%_,_‘

They used symbols for substances Lead

(elements, compounds, mixture) used in
daily life and for reactions (fig. 3.6a). 8

4
Q,
PN

ilver

<
Q
g
<
£
=
>
=
0,
3
°
Q

!
<

Common salt was represented by the
symbol @ Sometimes different symbolswere
used by alchemists to represent the same

substance. @ A OQQ o

After many years John Dalton made el Y Fire | camphor| Urine

formula for compounds using symbols. Fig. 3.6 a Symbol s used by alchemists
\_Symbols used by Dalton are asfollows- )

@ Hydrogen . Carbon dioxide O Oxygen
@ Siver @ Lead @ Gold

Fig. 3.6 b Symbols used by Dalton

Arsenic | Antimony Water

PJ 3.2 Symbols

We use symbols and short forms as per our need in our daily life. For example we use NH to
represent national highway and astraight arrow to depict a straight path. Till date 118 elementsand
millionsof compounds made by them are known. When referring to asubstanceit isnot convenient to use
full name of the substance every time. Therefore scientists use symbol sand groups of symbolsto represent
these elementsand compounds. These symbolsare accepted internationaly.

At present we use simple symbol s given by Sweden scientist J.J. Berzeliusto represent elements.
He had suggested that the symbol s of e ements should be represented by alphabetsin English language.
Hisother suggestionsareasfollows:-

1.  Frstaphabet of the English name of an element should be used asits symbol e.g. O for oxygen, N
for Nitrogen, Sfor sulphur, and H for hydrogen. Thisshould bewrittenin capital |etter.

2. Whenthenameof morethan two compounds start with the same a phabet then another al phabet
should be added to thefirst one.

Inthissituation thefirst alphabet should bein capita | etter and the second onein smadll letters. For
example — elements beginning with the word c are —

- Cabon

— Cddum
Chlorine
—  Cobalt

—  Chromium

O0O000
|
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Here carbon is represented by symbol C, for calcium “a” is added with the first alphabet “C”. So,
the symbol of calcium is “Ca”. In this way symbol of chlorine is Cl, cobalt is Co and chromium is Cr.
Symbolsof someother elementsareasfollows:

Table - 2.3

Name of the substance | Symbol
Aluminum Al
Argon Ar
Boron B
Fluorine F
Helium He
lodine I
Magnesium Mg
Manganese Mn
Neon Ne
Phosphorous P
Silicon Si
Sul phur S
Zinc Zn

3. Namesof somesubstances are based on their Greek and L atin names. For examplethe symbol of
sodium is “Na” instead of ‘So” because its latin name is natrium. Similarly somemore namesare
beinggivenintable3.4.

Table - 3.4

Substance Latin name Symbol
Potassium Kaium K
Silver Argentum Ag
Iron Ferrum Fe
Copper Cuprum Cu
Tin Stannum Sn
Gold Aurum Au
Lead Plumbum Pb
Mercury Hydrargyrum Hg
Antimony Stibium Sh

PJ 3.3Formula

A symbol represents an atom of an element whereasformularepresentsamol ecule of aneement or
acompound. It givesinformation about the number of atomsin the molecule. Theformulaof amolecule
indicatesthe number of atoms of each constituent e ement contained init. The number of atomsisshown
at thefoot of the symbol of each eement. Somedementsoccur infree stateasatomsand someintheform
of molecules. To represent an atomonly itssymbol isused, e.g. the symbol of HeliumisHe. Itsmolecule
ismade up of only oneatom, so itsformulaisHe. In case of such substancesthereisno need towriteone
at thefoot of thesymboal.

Towritethemolecular form of an element, it isnecessary to know how many atomsitismadeup of .
For exampleamoleculeof chlorineismade up of two atomsof chlorine. So atomicity of chlorineis2.
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To show amoleculeof chlorine (Fig. 3.7) weusethenumeral 2 at thefoot of itssymbol Cl to make
it Cl. Similarly nitrogen, iodineand ozone arerepresented asN.,,, I,and O,. Thisiscalled the molecular
formula

Q e

Fig. 3.7 Threemolecules of chlorine Fig. 3.8 One molecule of phosphorous

Moleculesof phosphorous( Fig. 3.8) and sulphur are made up of 4 and 8 atomsrespectively. Thus,
their molecules are represented by P, and S,. (Most of the solids arefound in groups of atomstherefore
they arerepresented by their symbols.)

Thenumber of atoms present in amoleculeof an eement isknown asitsatomicity. Inthisway we
canwritetheformulasof e ementsby knowing the number of atomsinamolecule. Fill table 3.5 according
to theinformation provided -

B e - 2o

Element Symbol Atomicity Formula
Bromine Br 2 |
lodine N P
Sulphur S 8 |
Oxygen o | . O]
Hydrogen H 2 |

All compounds are present asmolecules. Thereforethey arerepresented by their molecular for-
mula. We know that compounds are made up of two or morethan two elementsin afixed ratio. There-
fore, towritetheformulaof acompound we need to know its constituent el ementsand how many atoms
of each element are present in amolecule. Let us consider this by taking the example of water. One
molecule of water (fig. 3.9 a) is made up of two atoms of hydrogen and one atom of oxygen. So its
molecular formulaiswrittenasH,O. Inasimilar way amoleculeof carbon dioxide (fig. 3.9 b) ismadeup
of an atom of carbon and two atoms of oxygen. Itsmolecular formulais CO,. A moleculeof anmoniais
made up of an atom of nitrogen and three atomsof hydrogen. Thereforeitsmolecular formulaiswrittenas
NH.. Complete table 3.6 —
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Fig. 3.9a A moleculeof water

@ Table - 3.6

Fig.3.9b A moleculeof carbon dioxide

S.NO. Compound Constituent Number of Formula
Elements Atoms
1 Sulphur dioxide S 1 SO,
O 2
H 2
2. Sulphuric acid S 1
0] 4
H 1
3. Nitric acid N i
0] 3
4, Sodium hydroxide Na | ... NaOH
o |
H .
5. Hydrochloric acid H | HCl
cl |
6. Ammonium chloride N 1
H 4
Cl 1
7. Sodium carbonate Na 2 |
C 1
O 3

To represent more than one molecul e of an e ement or acompound or to represent more than one
atom of an e ement, wewritethe number beforethe molecular formulaor beforethe symbol. For example
if wewrite2 NH,Cl, it meanstwo molecules of ammonium chloride. 20, representstwo molecul es of
oxygen and 2 Carepresentstwo atomsof calcium.
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3.4Equations

B Activiey - 2

Materials required :—ironfillings, sulphur, test tube, source of hest.

Takesomeironfillingsand sulphur in abig test tubeand heat themixture. Do you find any difference
between the substancestaken and the substancesformed in the reaction?

When amixture of iron and sul phur isheated, anew substanceisformed. Thisiscalled iron
sulphide. What isthe nature of the changein the abovereaction physical or chemica? A new substance
(Ironsulphide, FeS) isbeing formed asaresult of the reaction between iron and sulphur, hence, itisa
chemica change. We can represent thisreaction with the help of symbolsand formulae asfollows:

Fe + S — FeS
Iron + Sulphur —_— [ronsulphide
Codl reactswith oxygeninair to form carbon dioxide.
C + 0, —_— CO,
Carbon + Oxygen SN Carbondioxide
Equations used to represent achemical reaction using symbolsand chemical formulaearecalled
chemicd equations.

In achemical equation the substanceswritten on the left side of the arrow (-) take part in the
reaction and are called reactants. On theright side of thearrow (—) wewrite products of thereaction. On
either sideof thearrow if the reactants or products are more than onethen + signisused. Thetip of the
arrow isused to show thedirection of thereaction. Moreinformation about the reaction conditionslike
need for heat, presence of any other materid, sunlight etc. is specified above or below the arrow.

Fe + S on heating FeS
Reactants Product

Thenumber of atomsof each e ement on both sidesof achemical equation should beequad. Suchan
equation isknown as abalanced equation. In abalanced equation we can use (=) signin place of—

For example-
Fe + S — FeS
or Fe + S = FeS

A baanced equation signifiesthat in any reaction, atoms can neither beformed nor destroyed only
their rearrangement takesplace. Therefore, the number of atomsof an € ement obtained after achemica
reaction would bethe sameas number of atomstaking part in thereaction. Inthereaction given abovethe
number of atomsof iron and sulphur on both sides of the equation are the same ( one each) so the equation
isbalanced.

What is to be done if the number of atoms of an element is different on the two sides of the
equation? Let us understand with an example.

Decomposition of water is represented in the form of following chemical reaction —

HO — H, + O,

In thisequation the number of molecules of hydrogen isthe same on both sides but the number of
molecules of oxygenisnot the same. Ontheleft thereisoneatom of oxygen whereasontheright thereare
two atomsof oxygen. If wetaketwo moleculesof water on theleft side the number of atoms of oxygen
would be balanced. But on doing thisthe number of atomsof hydrogen on both sidesbecomeunequa. On
theleft Ssdethere arefour atomsof hydrogen whereas on theright thereare only two.

2HO — H, + O,
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Therefore, to balance the equation wewritetwo in front of hydrogen on theright. Inthisway the
number of atoms of hydrogen on both sides becomeequal.

2H.,0 —_ 2H, + O,

In thisequation the number of atomsof each e ement participatingisthesame on both sides, that is
the equation isbalanced. Thissimple and concise method to represent achemical reactioniscaled a
chemical equation. Here abalanced equation showsthat two molecul es of water on decomposition give
two molecules of hydrogen and one molecule of oxygen. Thereaction with therequired conditionsis
represented asfollows:

Electric
2HO —> 2H, +0,
decomposition

A chemical equation gives us the following information—
What substancestake part in the reaction and which substances areformed.
2. How many atoms or molecules of the reactantsreact and how many atoms or molecules of the

productsareformed.
3. Under what conditionsdoes thereaction takesplace.

=

Answer these

1.  What would betheatomicity of following substances?
O, P,S,Br,
2. What isamolecular formula?

3. Whatinformation doesoneget from achemical equation?

John Dalton )

Inyear 1766 A.D. in England John Dalton was born to a poor weaver’s
family. He started hiswork at the age of 12 asateacher in a village school. He
became the headmaster of the school after seven years. In 1793 A.D. he went
to Manchester to teach mathematics, physics and chemistry in a school. He
resigned fromhisjob soon after as histeaching assignment was hampering his
research work.

In 1808 A.C. Dalton gave his atomic theory. He was amongst the first
scientist to give the name “atom’ to the smallest particle of an element. Dalton proposed that
all atoms of an element behave in the same manner. He postulated atoms as very minute, hard
and solid particles. Dalton also proposed that an atom of an element can be represented by a
symbol or a sign. Dalton died in the year 1844.

we have Learnt

>  Substanceswhose constituents can be separated by physical methodsare called mixtures.

> Pure substancesthat have only one substance are called elements.

>  Twoormoredeementscombininginafixed ratio form acompound. The constituents of acompound
can only be separated by chemica methods.

> Thesmallest fredly existing unit of asubstanceisamolecule. A molecule can sometimes consist of
only oneatom.
Two or moreatoms can combineto fromamolecule.

> In solids, particlesof the substance are very closeto each other, and are arranged in definite order.
Theforce of attraction between particlesof solidsisstrong.
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Inliquidsparticlesare not fixed at one position and aparticle can movearound anywherewithin the
liquid. In comparison to solidstheforce of attraction between particlesisweaker.

Ingases, particlesarevery far from each other. Theforce of attraction between the particlesof agas
ismuchweaker than for solidsand liquids.

Elementsand compoundsare represented by symbolsand formulae.

First letter of the English name of an element iswrittenin capital lettersto represent itssymbol. I
necessary another letter writtenin small caseisadded to thefirst capital | etter.

Number of atoms present in amolecule of anelement iscalled itsatomicity.

When one or more than one substance react to form new sustancesthen the processiscalled a
chemical reaction.

An equation used to represent achemical reaction using symbolsand chemical formulaeiscalled a
chemical equetion.

A ba anced equation signifiesthat no atoms can be produced or destroyed during achemica reaction.

W | @uestions for practice

M atch the names of theelementswith the cor responding symbols-

I. Carbon d

. Sulpur Mn

. Chlorine Na

V. Magnesum C

V. Zinc Mg

Vi. Manganese S

Vil. Sodium K

viil. Gold Fe

IX. Iron Zn

X. Potassum Au

Match the names of elements with their atomicity —

I. lodine 8

i Sulphur 4

. Phosphorous 1

V. Sodium 2

Fill in the blanks —

1. metal is found in a liquid state at normal temperature.
2. Elements are formed by the same typeof .............
3. Airisa..............

4. e e e State of matter can be easily compressed.
Balancethefollowing chemical equations-

l. Mg + O, S— MgO
. N, + H, —  NH,
[l. SO — SO + O

3 2 2
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5.  Writechemical equationsfor thefollowing reactions-
1.  Anatomof sulphur reactswith amoleclueof oxygen to fromamoleculeof sulphur dioxide.
2. Anatom of zinc combineswith two moleculesof hydrochloricacid to formamoleculeof zinc

chlorideand amoleculeof hydrogen.

6.  Define the following -
a) Element b) Compound

7.  Givethreeexampleseach of an element and a compound.

8. When asubstanceA isheated then two substancesareformed. Explain with reasonsif the
substanceA isan element or acompound.

9. Explainthedifferencebetween:-

1.  Mixtureand compound

2  Element and compound

Do these also

Categorizethesubstanceslikesoil, stonesetc. around you into elements, compoundsand
mixtures. Writethereasonsfor the categorization also.

2. Find out thechemical constitituentsof the substances specified in theaboveactivity. Todo
thisdiscuss with the students of higher classes and your teachers. Write their possible
formulasalso.




Chapter 4

Whileesting if somefood spillson our clothesthenit leavesastain of turmeric. You might havetried
to remove these stainswith soap. Have you noticed the colour of the stain changing? What could bethe
reason for this? Thishappens dueto aspecial property of soap. Let ustry to understand it.

Materialsrequired :- A piece of white cloth, Turmeric, Washing soap, Lemon, Water, Bowl.

Makeathick paste of turmericin water. Put somedrops of this paste on awhite cloth. Apply soap
onthiscloth. What changein colour do you see? Now, put afew drops of lemon juice on thisred colour.
You will seethat the colour changes back to yellow. This showsthat lemon juice has aproperty that
neutralizesthe effect of the soap.

Many substancesused by usindaily life havethis neutralizing property. Thisnature of substances
can beidentified with alitmus paper.

B Activity - 2
Materialsrequired :- Red and Blue Litmus paper, Lemon juice, Washing soda, Tamarind (imli)
juice, Baking soda, Salt, Sugar, Some beakers or Bowls, aDropper and a Spoon.

To do the experiment make asolution of each substance. For this put lessthan half atea-spoon of
the substance in abowl and fill one-third of it with water. Now stir it with aspoon till the substance
dissolvesfully. With the help of adropper put adrop of the solution on aleaf of red and bluelitmus paper.
Notethechangeinthecolour of both thelitmuspapers. Similarly makesolutionsof al the other substances
oneby one and test on both the litmus papers. Remember to wash the dropper with water after each test.
Record your observationsin table4.1.

@ Table - 4.1

S.No. | Substance Effect on bluelimtus Effect onredlitmus
Colour becomesred/ Colour becomesblue/
no change no change

1 Lemonjuice Colour becomesred No change

2. Washingsoda | s |
3. Tamarindjuice | e | s
4, Bakingsoda | i |
5. Sugar SOIUON | i [ s
6. SAtSolution [ e | e

Onthebasisof changein colour we can dividethe substancesgivenin table4.1 into three groups.
First group would be of those substancesthat change the colour of bluelitmustored. All these areacids.
Second group would be of thosethat change the colour of red litmusto blue. All these are bases. There
are some substancesthat do not cause any changein colour of either litmus papers. These are neutral
substances.
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S.No. Acidic substances Basic substances Neutral substances
1.
2.
3.

Writethenamesof substancesfromtable4.1ingopropriatecolumnsintable4.2 asacids, basesor neutrd . subdances.
4.1.Indicators

Substancesthat change colour to indicate an acidic or basic medium are called indicators. Methyl
orangeand phenolphthalein areaso used as acid-baseindicators apart from litmus. Methyl orangegives
red colour with acidsand yellow colour with bases. Phenol phtha ein remainscolourlessin acidic solution
whileit turnspink in basic solution. We haveidentified acids and basesusing indi cators but they have other
characteristicsthat can help toidentify them.

4.1.1 Let usfind out, if there can be some other indicators? Petals of flowers can also act as
indicators. Let'sdo an activity.

Activity - 3

Materialsrequired: Chinarose petas(Gudhal) breaker, test tube, warm water, dropper, some
acidic, alkalineand neutral substances.

Collect some Chinarose (Gudhal) petalsand placethem in abeaker. Add somewarmwater. Keep
themixturefor sometimetill water becomes coloured. Usethe coloured water asan indicator. Add five
dropsof theindicator to each of the solution givenin table4.3. Now notethe changein colour beforeand
after addingthe Chinaroseindicator (fig4.1).

Indicator solution+ acidic solution

Indicator solution

Fig4.1 Chinaroseflower and indicator prepared fromiit.
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Test Solution

Initial Colour

Final Colour

Lemon Juice
Soda Water
Sugar Solution

Tamarind Juice

Sdt Solution
Milk

© ® N o 0 & W N P

=
©

Baking SodaSolution

Washing Soda Solution

What isthe effect of theindicator on acidic, basic and neutral solutions? Chinaroseindicator turns

acidic solutionsto dark pink (magenta) and alkaline solutionsto green. Repest thisactivity with some

other flower extracts.

4.2 Acids

The word “acid’ is derived from latin word aciduswhich meanssour.

Lemon, orange, amla, tamarind, raw mango etc. are all sour dueto the presence of acids. You

may have experienced a burning sensation when bitten by an ant. This sensation isdueto the presence

of formic acid that the ant rel eases at the place of the bite. Acids present in animals, and plant vegetation/

floraarecalled natural acids. Names of somenatural acidsand their originsaregivenintable4.3.

-E=
Table - 4.4

NS- Source Acid S.No. | Source Acid

0.

1. | Orange, lemon Citricacid | 5. Vinegar | Acetic acid

2. | Apple Mdicacid | 6. Tea Tannic acid

3. | Antand honeybee | Formicacid | 7. Tamarind | Tartaric acid

4. | Spoilt milk/ sour | Lacticacid | 8. Tomato | Oxalic acid
milk, curd
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We can also make acidsfrom the minera s obtained from the soil like hydrochloric acid (HCI),
sulphuricacid (H,SO,), nitricacid (HNO,) etc. Thesearecaled mineral acids. Minera acidsasotaste
sour. Do not touch or taste these chemical swithout ingtructionsfromyour teacher. They can beharmful. If
theamount of water added to pureacidismore, thenitisadiluteacid. If theamount of water inanacidis
lessthenitiscalled concentrated acid.

When asour substanceiskept in abrassor bronze container for along timethen ablue-green
layer isformed on theinner wallsof the container. The copper present in brass or bronze reactswith
the acid to form thisblue-green compound. To avoid thisreaction, the brass containers are coated
withtin. Thiscoating protectsthe containersfrom reacting with acidsand avoids corroson of themetal
of thecontainer. You must have noticed that articlesmade of iron and silver get tarnished on exposure
toar and moisture, thisisknown ascorroson. Let ustake up the processof corrosion (rusting) iniron.

Rusting isachangethat affectsiron articlesand dowly destroysthem. The processof rusting
can berepresented by thefollowing equation:

Iron (Fe) +Oxygen (O,, fromair) + Water (H,0) —» Rust (Iron OxideFe,0,)

For rusting, the presence of both oxygen and water (or water vapour) isessentia. So, to prevent
iron from rustingwe haveto prevent iron articlesfrom comingin contact with oxygen, or water or both.

Onesmpleway isto apply acoat of paint or grease. Another way isto deposit alayer of ametal
likechromiumor zinconiron. Thisprocessof depositing alayer of zinconironiscalled galvanization.
Thus, corrosion can be prevented by protectingiron articlesfrom exposureto air and moisture.

E Actl\/itg -4

Materialsrequired :- Dilutehydrochloric acid, zinc granules, matchbox, test tube

Fill atest tube upto approximately ¥ part with dilute hydrochloric acid. Add some zinc granules.
Therewould be areaction that would produceagas. Bring aburning matchstick near themouth of thetest
tubein the path of the emerging gas. What happens?You will seethat the gasburnswith ablueflameand
produces apop sound. Thegasproduced ishydrogen ( figure4.2)

Zincgranules ﬁ (4 1ydrogen gas
' 1

Test tubem——t—e ' Test tube

/i

! , N
Dilutehydrochloric acid —_F +=—— Dilutehydrochloricacid
o \J  _m '@szcgranules

Fig. 4.2 Reaction of zinc granuleswith dilutehydrochloricacid
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Zn+2HCI=ZnCl,+H,
Zinc+ Hydrochloric acid = Zinc chloride + Hydrogen

Acidsreact with some metal sto release hydrogen ges.

Activitg -5

Materialsrequired :- Marblechips, Dilute hydrochloric acid, Test tube

Take somemarblechipsinatest tube and add somedilute hydrochloric acid to them. What do you
see? A gas comes out of the test tube with effervescence. As the marble chips are made of calcium
carbonate they react with dilute hydrochloric acid to form carbon dioxide. Acidsreact with carbonates
and bicarbonatesto produce carbon dioxidegas. Thisproperty of acidsisused infireextinguishers.

CaCO, + 2HCI = CaCl, + H,O + CO,
Cacium carbonate + Hydrochloricacid = Caciumchloride+ Water + Carbon dioxide

4.2.1 Uses of acids

1.  Sulphuricacidisusedin makingfertilizerslike ammonium == Sulphuricacid

sulphate, and super phosphate, in car batteriesasbattery acid
andinfireextinguishersetc.

=) 15+

2. Hydrochloricacidisusedinthe purification of salt, to clean

ceramic utensilsandtiles. |

3. Nitricacidisusedinmakingfertilizerslikeammonium nitrate ‘ ‘
etc. andincleansing silver and gold ornaments.

Sodium bi carbonate‘ ﬁ‘é,l
4.2.2 FireExtinguisher v
[ fj

This comprises of a metal cylinder filled with sodium *-
bicarbonate. A glassbottlefilled with dilute sulphuric acid iskept
insdethecylinder. Bottle hasaknob goinginsideit. In caseof firetheknobishit onahard surface. This
breaksthe glass bottle enabling the sul phuric acid in the bottle to comein contact with sodium bicarbonate.
They react to produce carbon dioxide. This carbon dioxide and the effervescence help to extinguish fire
(figured.2).

2NaHCO, + H,SO, = Na SO, + 2H,0 + 2CO,

Sodium Sulphuric Sodium Water Carbon

bi-cabonate | adid T suphae T dioxide

Fi ig. 4.3Fire Extmgwsher
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&P| Answer these

1. Namethreenatural and threeminerd acids.
2. What do thetermsdilute and concentrated acids mean?
3.  Whyareacidsnot stored inameta container?

4.  Acidic, bascand neutral solutionsaregiveninthreetest tubes. If you aregiven astrip of red litmus
how will you identify thethree solutions?

4.3Alkalis
Theword akali hasoriginated from an Arabic word that means ash. Ash hasalkaine properties.

Put somelimewater on your fingers, rub them against each other. Do you feel some greasiness?
Repest thisactivity with soap water, mashed leaves of chinaroseand washing soda. All of thesearebasic
innature. Water soluble basesarecalled alkalies.

_—%‘ Actlvity - &
Y

M aterialsrequired :- Magnesium ribbon, some source of heat like burning candle, test tube,

water, tongs, red and bluelitmus.

Burn asmall piece of magnesium ribbon by holding it with atongs. Collect the white ash and

dissolveitinlittlewater. Touch the sol ution formed and put some drops on blueand red litmus paper.
2Mg + 0, = 2MgO

Magnesum Oxygen Magnesumoxide

Oxideof magnesiumdissolvesin water toform magnesum hydroxide. Similarly oxidesof potassum
and sodium dissolve in water to form potassium hydroxide (KOH) and sodium hydroxide (NaOH)
respectively. All these are bases. They are soapy to touch and changethe colour of red litmusto blue.

Generdly oxidesof metal are basicin nature. All basi ¢ substancesare not solublein water.
4.3.1 Uses of bases
1. Basesareusedinthemanufacture of soap, medicines, paper, bleaching powder etc.
2.  Basesareusedtoreducetheacidity of soil and water.

3. Basesareaso used in laboratories.
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WP| Answer these

1.  Whendropsof lemonjuiceareput on bluelitmusit turnsred. What will happen if you put some
dropsof soap solutiononit?

2. Isthesolution of thewhite powder obtained by the combustion of magnesiumin water acidic, basic
or neutral ?

We have seen the properties of acidsand basestill now. What will happen if acid and basereact
with each other?

Activity - 7

Materialsrequired :- Test tube, Sodium hydroxide, Hydrochloric acid, Phenol phthalein, Dropper.
Put about 20 drops of dilute sodium hydroxide in a test tube and add one or two drops of

phenolphthalein. The colour of the solution changesto pink. Add afew dropsof dilute hydrochloric acid

while shaking thetest tube continuously. K eep adding drops of acid till the pink colour disappears. Stop

adding theacid at thisstage.

Carefully add afew drops of dilute sodium hydroxideto this col ourless solution and shake the
mixture. |sthereany changein colour?Again add afew dropsof dilutehydrochloric acid. What changedo
you seenow ?

Basesolutionsgivespink colour with phenol phthalein whileacidic solutionsremain colourless. When
an acid isadded to abase, the base | ooses its basic properties and when abaseis added to an acid the
acidloosesitsacidic properties. They neutraizethe effect of each other. Thereaction between abaseand
anacidisknown asneutraization.

We see many examplesof neutraizationinour daily lives:-

1.  Theburning sensation caused by ant-biteisdueto anacid. If somewashing soap or baking sodais
applied at the place of the bitethen the person feel sbetter dueto the neutralization of theacid.

2. Neutral soil isnecessary for proper growth of plants. If the soil isacidic somelimestoneisadded to
makeit neutrd. If thesoil isbasic, organic matter isadded toit. Organic matter releasesacidswhich
neutralizesthebasic nature of thesoil.

Often people complain of acidity in the stomach. Our stomach produces a very dilute

solution of hydrochloric acid to help in the digestion of food. If the acid produced is less in
guantity there is problemin digestion. However, if the quantity of acid is more than needed the
persons from sour belches. To provide relief, acidity isreduced by giving milk of magnesia and
other such tablets or solutionsthat are weak bases. Now you know why these tablets are called

antacid
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4.4 Salt
The compound formed dueto the neutralizing reaction between an acid and an alkali iscalled asdlt.
Acid + Alkdi = St + Water

For example — hydrochloric acid and sodium hydroxide react to form sodium chloride (salt) and

water.
HC! + NaOH = NeCl + HO

Hydrochloricacid Sodium hydroxide Sodium chloride Water

Saltisagenera term. Itisused not only for the common salt we ezt daily but for all compounds
formed by thereaction of an acid with abase.

Activity - g

Material required :- Three Test Tubes, Water, Copper Sulphate, Sodium Carbonate, Common
Salt, Red and Bluelitmus paper, Three Droppers.

Take copper sulphate, sodium carbonate and common salt inthree different test tubes. Add afew
drops of water to each to make solutions. Now pour afew drops of each solution on ared and ablue
litmus paper using separate droppers. Note the changes in colour and write the observationsin the
giventable.

Table - 4.5

S.No. Salt Effect on bluelitmuspaper | Effect onred litmuspaper
1 Copper sulphate

2 Common salt

3 Sodium carbonate

Sat which changesbluelitmusto red isan acidic sat and the other salt which changesred litmusto
blueisabasc sdt. Somesdtseffect neither bluelitmusnor red litmus. Thesearecalled neutral salts. Here
copper sulphateisacidic sdt, sodium carbonateisbasic salt and common satisaneutral salt.

441 Usesof salts

1.  Commonsalt ( SodiumchlorideNaCl ) isan essential component of our food. Thismakesthefood
tasty and helps prevent therotting of fish, picklesetc.



Thisiswhy our swest issalty. When welose alot of water dueto diaorrheaor dysentery, wealso lose
many salts. In such condition of dehydration we should drink plenty of water with salt and sugar added so
that the concentration of saltsin our body isrestored. Thisoral rehydration saves children from probable
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Washing soda ( Sodium carbonate Na,CO,) is used to wash clothes.

Baking soda ( Sodium bicarbonate NaHCQO,) is used to prepare cakes, sodawater, cold drinks

and to reduce acidity in stomach.

Our body nesdsmany typesof sats. Thesesdtsaremainly chlorides, iodides, sulphates, bicarbonates
and phosphatesof ca cium, magnesium, iron, sodium and potassium. Welose some sdtsthrough perspiration.

death from diaorrheaor dysentery.

\ we have learnt

P] Awnswer these

What isneutralization? Givean example.

Explain different types of satswith examples.

YV ¥V ¥V ¥V Vv V VY V

Acidsaresour intaste.

Acidschangethe colour of bluelitmusto red.

Acidscanbeclassified into natural and minerd acids.

Basesturnred litmusto blue.

Basesare soapy to touch.
Acid reactswith abaseto form asalt.

Saltscan beclassified into acidic, basic and neutral salt.
Coloured petalslikethat of Chinaroseetc. can also act asindicators.

Questions for practice

Choosethecorrect answer:

1)

2)

3

The colour of phenolphthalein in an acidic medium is —

(@ pink (b) red (c) orange (d) colourless
Formation of salt by the reaction of an acid with a base is called —

(a) acidification (b) basification (c) dehydration (d) neutrdization
Gasused to extinguish firein afireextinguisher is-

(a) oxygen (b) hydrogen (c) carbondioxide  (d) nitrogen
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4)  Thejuice of raw mango is -

(a) acidic (b) basic (c) neutra (d) noneof these
Fill in the blanks —
1) Acidsare........ccoveivieinnnnn. in taste.
2) Basesare .........................totouch.

3)  Thenature of common saltsolutionis ......................oc..e.
4)  Water soluble basesarecalled .............cc.ccoiiiiiiiiiinn.
Make appropriate connections —

Soap solution Indicator

Sugar solution Acidic substance
Litmuspaper Basic substance
Lemonjuice Neutral substance

Identify trueand false statementsfrom thefollowing and rewr itethefalse statement after
correctingthem.

a Lemonjuicechangesredlitmusto blue.

b)  Basesfed roughtotouch.

c)  Thefunction of anantacid istoincreaseacidity in the ssomach.

d)  Coatingof utensilspreventsthemfromburninginfire.

What isan acid?

How will you differentiate between an acid and a base?

What aresalts? Explain thereaction by which they areformed?

What areantacids? What istheir function?

Writethecommon and chemical namesof at least three saltsthat weusein our daily life.

Do these also

Makealist of afew acids, basesand saltsthat weusein daily livesalong with their use.
S.No. Nameof thesubstance Type Use

Get information from your teacher about themain acidic substances, basic substancesand
saltsfound in our body. Makealist of their namesand functions.

S.No. Nameof the substance Type Function
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We make different kinds of measurement at our home, shop, playground etc. in our daily life.
Measurement isthefundamental basisfor scientific studiesand practica technology. Wegenerdly estimate
quantities as per our needs. But these can never be accurate measurements. For accurate and precise
measurements, we use some specid instruments. For exampleto measurethelength of an object weneed
ascale or atape, to measure the mass we need the physical balance, for measurement of volume a
measuring cylinder etc. All these are direct methods of measurements. Someti mes measurements can not
be as conveniently possible. Can you measure the thickness of apage of your book or of acoinwitha
meter scale? No, we cannot. Now let ustry to understand the process of these measurement by indirect
methodswith thehelp of thefollowing activities.

E.@, Actf,vi’cﬁ =4

Materialsrequired :- Tensimiliar onerupeecoins, ascale.

Placethe scaleon ahorizontal surface. Make a stack of ten onerupee coinsby placing them on
each other. Hold thisstack of coinswith onehand and place oneend at somecmmark of thescale. If you
keep one end of the stack at 1 cm, then note the reading of the other end of the stack on the scale (fig.
5.1). Subtracting fromthisreading theearlier reading (i.e. 1) givesusthethicknessof theten coins. Divide
thisthicknessby 10, the number of coinsand you will get the thickness of one coin. Repeat thisactivity
with fiveand fifteen onerupeecoins.

T
3 5 9 0 1 3 14 1

T
01 2 4 6 7 8 1 112 1 5

Fig.. 5.1- To find the thickness of a coin
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@ Table - 5.1
s

S. Number Reading of the stack of Thickness | Thickness Average
No. of coins coins of the of one ¢coin | Thickness of
First end Second end coins {cm) one coin
(cm) (cm) (cm)
1.
2
3

Out of the three measurements, which ismore accurate? Larger the number of coinstaken the
better would be the measurement.

E Acti\/i‘cg -2

Materialsrequired :- A pieceof wire, cylindrical pencil and ascale.

Takeapieceof wire. Wind it twenty timesaround acylindrical pencil (fig. 5.2). Remember that the
turnsof thewire should be such that they are closeto each other and thereis no space between them. Wire
wrapped in such amanner iscalled acoil.

Measurethelength of thiscoil with ascale. Writethereadingsintable5.2. Dividethelength of the
coil of thewire by the number of turnsand find thethickness of thewire.

Total lengthof thecail (incm)
Number of turns of the wire

Inthe same manner, making acoil of 30 or 40turns, find thethickness of thewireand fill intable5.2.

Thicknessof thewire=

LA LA l. . ]Tﬂ]ﬂ]lpﬂl]llllllll|llll“ll[“|l

5 6 7 8 9 10 11 12 13 14 15

Fig. 5.2- To find the thickness of the wire

@ Table - 5.2

S. No. | Number of turns | Length of the coil | Thickness of Average
of the wire of wire (cm) wire (cm) T‘T;-l;'}z::)(}f
1.
2.
3

Canwemeasurethediameter of aball with thehelp of ascale? Thistask isdifficult becausethebdl
isspherical. For thiswewill takethe help of two wooden blocks.
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Materialsrequired :- A spherical object, two cuboidal wooden blocks, scale.

Placethe scaleonthetable. Adjust the spherical object(ball) between two wooden blocksin such
away that it touchesthe surfaces of both the blocks. The edgesof both the blockstouching the spherical
object should bejoined to the scale. Notethe readings of these positions of wooden blocksonthe scale
and writethose readingsin table 5.3. Thedistance between both the blocksisthe diameter of the spherical
object. Remember that surfaces touching the spherical object should be parallel to each other and

perpendicular tothescae.

Diameter of the spherical object = Reading of the second surface (cm) — Reading of the first surface (cm)

Wooden blocks

L

AL

8

T T T
10 11 12 13 14 15

Fig. 5.3 Tofind the diameter of aspherical object

@ Table - 5.3

S. Readings of blocks touching the ball | Diameter of the Average
No. - ball (¢cm) diameter of
First surface Second surface
the ball (cm)
(em) (cm)

1.
2,
3

Child specialstsusethistechniqueto measurethe herght or Infants.

| Answer these

N

How will you measurethethickness of apage of your book?
Thethickness of 100 sheets of paper is 10mm. Find thethicknessof one sheet.

3. Torchcell isplaced between two rectangular blocks. Thereadings of thetwo blockstouching the
spherical surfaceof thecell on the scaleare2cmand 5.2cm. Find the diameter of thecell.

5.2 Area

InFig. 5.4 given below, mapsof somefieldsaregiven. Among others, thefie dsof Kiran, Salmaand

Shyamu have been depicted.

Just by observing the map, can you say, which field, out of thefieldsof Kiran, Sdmaand Shyamuis
bigger? How can we decidewhosefield isbigger and whoseissmaller?
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Thesizeof thesquareor rectanglemade on any field or paper, depends on the extent of the surface
it covers. Larger the square or rectangle made on afield or on paper, moreisthe surfaceit will cover. The
measure of the surface covered by an objectiscalled itsarea.

Sl unit of areaissquare metre, and iswritten asn?. Thisistheareaof asguarewith aside of one
metre. It is more convenient to represent the area of small objectsliketiles, books, photo frames or
postcardsin square centimetre (cn?). Onesquare centimetreistheareaof asquareof sideone centimetre.
Avery large surfaceliketheareaof afield isrepresented in Acresor Hectares.

Fig. - 5.4 Felds: larger or smaller

I dentify one square centimetre and one square millimetre squaresin agraph paper and count the
number of squares of one squaresmillimetre areapresent in asquare of one square centimetre.

5.2.1 Multiplesof theunitsof area

1 Square meter = 10000 Square centimetre 1Aer =100 Square metre
1 Hectare=100Acers 1 Hectare= 10000 Square metre
1 Decimal =40 Square metre 1Acre=100Decima

1Acre=4000 Sguare metre

We can find theareaof the surfacesof objectswith regular shapesfromtheir length/ breedth / height
/radiusetc. Wefind the area of objectswith faces shaped as arectangle by measuring the length and
breadth and then using theformulafor thearea. Theareaof acircleiscalculated by measuring itsdiameter
or radius. We can even find the area of any object of fixed sizewith the help of agraph paper. Makethe
outlineof the object onthegraph paper and then count the number of squarespresent within that boundary.
Thiswill bethe areaof the object.
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Formulato calculatethearea of regular surfaces

S. No. Figure Name Formulafor thearea
1 ‘[ Rectangle length * breadth = ax b
=ab
b
¢ a > l
2. ‘[ Square (side)” = side x side
a =axa=&
o O 1
3. Circle 7 * radius x radius
= zr?

Awnswer these

Calculatethe areaof the objectsgivenin Table 5.5 by measuring their length and breadth.

ﬁ,ﬂ Table - 5.5
S

Surface of the bottom of a bottle

. Object Length / breadth/ | Area (squarecm)
No. radius (cm)
1 Cover page of the text book
2. Postcard
3. Upper surface of the table
4.

5.2.2 Finding thearea of the surface of objectshavingirregular shapes-
Sometimeswe haveto find theareaof asurfacewith anirregular shapelikeleaf, pam, soleof the
feet etc. Theareaof such surfaces cannot be calculated by using theformulae givenin Tables 5.4 or by
other formulae of such kind. Theareaof such surfacesiscalculated using agraph paper.

Activit Y- 4

Materialsrequired :- Centimetre graph paper, aleaf, pencil and scale.
Placetheobject (leaf) of irregular size on the graph paper. Draw the outlinewith apencil asshown
infig.-5.5. Now find the number (x) of complete squareslyinginsidethe outlineand writeitin Table5.6.
Count the number (y) of squareswith half or morethan half part insidethe outline. Leavethose squares
withlessthan half partinsdetheoutline. Thetotal number of squares(x +y) isthe approximate value of
theareaof theleaf. Itsunit will be square centimetre.
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73910/

/3 ‘7 | v&l 19|20 |2 |22 9/

Fig. 5.5 To find the area of aleaf using the graph paper

@ Table - 5.6

S. No. Number of Number of half or Total number Area of leaf
complete mor e than half of squares(x + (x+y)
squares (x) squares (y) y) squarecm
1 33 15 33+15=48 48
2. | e e

Heretheareaof leaf comesout to be approximately 48 square centimetre. Usethe graph paper to
find theareaof other regular shapeslikethebottom circular shape of aglassand check your answersby
comparing with areafound by theformula.

=P | Answer these

Length and breadth of atrainticket are 5.5 cmand 3.0 cmrespectively. Find itsarea.
How will you find theareaof anirregular shape? Explain with the help of an example.
Theradiusof thecircular bottom of theglassis 3.5 cm. Find the areaof itsbottom surface.
Givethe Sl unit of area.

5.3 Density

Seethepictureinfig. 5.6 carefully. Youwill find that in thefirst picture, treesarevery closeto each
other whilein second picture, they arefar apart. Thismeansthat thefirst arrangement isdenser because
the number of treesper unit areaismoreinit. In thesameway the distance between particlesin different
materiasisnot thesame. Insomelikein solids, particlesare closeto each other whilein gasesthey arefar
gpart. Asaresult of this, thenumber of particlesinaunit volumeof different typesof materiasisdifferent.
Massesof particlesof different materialsarea so different.

E O o
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(b) Rarer forest

(a) Dense forest
Fig.-5.6
Themassof theunit volumeof amaterial isthedendty of that material. Density isrepresented by D
andits Sl unitiskg per cubic metre. If V isthe volume of an object and M isitsmass, then

Mass N M
Volume =V

Density D =

Actlvity - &
Materialsrequired :- Four cuboids of the same size and shape made of different materials.
Suppose these cuboids are made of rubber, iron, auminium and wood respectively. Comparethe

masses of these cuboids by lifting them with your palm or with the help of abalance. Aretheir masses

equa ?Arrangetheir massesin ascending order. You will find that the cuboid of iron hasthe maximum
mass. Sothedensty of ironismorethan that of duminum (fig. 5.7). Thereforewe can say that thequantity
of matter in one cubic centimetreof ironismorethan thequantity in onecubic centimetre of duminium (fig.

5.7). Thismeansmatter inironisdenser thaninauminium.

)

Iron Aluminium Rubber

Wood
Fig. - 5.7 Cuboids of same size and shape made up of different materials

@ Activity - 6

Materialsrequired :- Threebottleswith equal volumes, water, keroseneand glycerine.

WEeigh thethree bottleshaving equa volume onabaance. Fill these bottleswith water, keroseneail
and glycerin respectively and weigh them. Writetheweights of equa volume of thedifferent liquidsinan
ascending order. Find out that inspite of equal volume, which material isthe heaviest or we should say
whosedensity ishighest?

@ Table - 5.7

Density of somecommon materials

Material Density (kg / m°) Material Density (kg / )
Gold 19300 Silver 10500
Copper 8900 Iron 7600
Aluminium 2740 Glycerine 1300
Water 1000 Ice 920
Kerosene oil 800 Cork 200
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“Density of a material is 19300 kg / m3; meansthat the mass of the matter contained in one cubic
metre of that substance would be 19300 kg.”

“Density of a materials is 2.5 g/ cm?; it meansthat the mass of the matter contained in one cubic
centimetre of that substance would be 2.5g.”

5.4 Accuracy of measurement

Inthe age of science and technol ogy precise and accurate measurement isextremely important. In
engineering and scientificworks, purchase of expensivemateriasrequire correct and accurate messurement.
Even scientists and pharmaci sts need to measure the masses of chemicalsand medicinesaccurately. In
computers and communication systems, electrical appliances, rockets, automobile industry, in the
construction and maintenance once of damsfor water etc, we need precise and accurate information
about thesize of different parameters. Even to construct the doors and windows of abuilding, accurate
measurements are needed.

Nowadaysdifferent parts of amachine are produced at different places. If during the making of
these parts precise and accurate measurement isnot carried out then the partswould not fit in themachine.

Accuracy of measurement dependson the measuring instrument and weuseingrumentsfor measuring
that can give ustherequired accuracy. For example, we can usethe meter scaleto measurethelength of
awire but to measureitsthickness accurately we use aspecial instrument called the screw gauge. To buy
expensivethingslikegold, silver, platinum, diamond etcinthemarket, it isnecessary to carry out precise
and accurate measurements.

5.5 Distance-TimeGraph

You might have seen that newspapers, magazines, etc. present information in variousforms of
graphsto makeit moreinteresting. Let uslearnto plot adistance- timegraph usngthedatagivenintable
5.8 below-

Table5.8 Motion of a Car

Time Distance
0 Okm
1min 1km
2min 2km
3min 3km
4min 4km
5min Skm
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Fig 5.8 Distance- Time Graph of motion of acar.
Let uslearnto plot of graph -
Take asheet of graph paper.
» Draw two linesOX and OY perpendicular to each other, asshownisfig. 5.8.
* Taketimeaong x-axisand distanceaong y-axis.
» Chooseascaleto represent the distance and another to represent time on the graph. For the
motion of the car scales should beasfollows-

Time 1min =1lcm

Digtance 1km =1cm
Mark valuesfor thetime and the distance on the respective axes according to the scale you have
chosen. Form the motion of the car mark the time 1 min,2min .......... on the x-axis from the
originO.
Similarly mark the distance 1km,2km ........... on the y-axis.

Now you have to mark the points on the graph to represent each set of valuesfor distance and
time.

According to table5.8 mark on the graph paper the various points corresponding to different set
of values.

Join all the pointson thegraph as shownin figure. Weobtain astraight line. Thisisthedistance-
time graph for the motion of thecar.
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. Asitisastraight lineit indicatesthat the car ismoving with aconstant speed. However if the speed
of the object keeps changing, the graph can be of any shape.
5.6 M easurement of speed of an object in motion

Distancetravelled
Timetaken

Let usmeasure speed with the help of valuesgiveninthetable5.9 -

You all know that, speed of amoving object =

|E=
[ L Table - 5.9
Distancetravelled and timetaken by amoving ball.
Distancetravelled by Timetaken (s) Speed = Distance Time
amovingball (m) taken (m/s)
5 2
10 4
15 8

You havelearnt how to calcul ate speed. Thereisameter fitted on thetop of ascooter, motorcycles
dashboardsof cars, buses, etc. whichiscalled speedometer. It recordsthe speed directly in km/h.

5.7 Timeperiod of asmplependulum-

In previous classes you havelearnt about thetime-period of asmple pendulum. Thetimetakento
complete one oscillation by apendulumiscalled itstime-period. Inthisway by calculating thetimetaken
for 20 complete oscillations, we can measurethe time period of one oscillation.

You havedready |learnt to cal culate the speed of amoving object, now, let usfind out, how winds
moving at high speed cause cyclone.

5.8 High speed windsand Air Pressure.

|E
[ [l Table - 510

M aterialsrequired- Empty bottle (Wide mouthed) paper, etc.

Crumpleasmall pieceof paper into abal of sizesmaler than themouth of an empty bottle. Hold the
empty bottleonitssideand placethe paper ball just insdeitsmouth. Now try to blow ontheball toforce
itinto the bottle. Try the activity with bottle of different mouth sizes. What did you observe? Why isit
difficult toforcethe paper bal into the bottle?
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Whenwe blow into themouth of the bottle, the air near the mouth has higher speed, thisdecreases

the pressurethere. Theair pressureinsidethe bottleishigher than near themouth. Theair insgdethebottle
pushestheball out (fig. 5.9).

Fig 5.9 Blowingintothebottle

We see that the increased wind speed isindeed accompanied by areduced air pressure. Air

movesfromtheregion wheretheair pressureishighto theregion wherethe pressureislow. Thegreater

thedifferencein pressure, thefaster theair moves. Theformation of alow pressure syslemwith very high-

speed windsrevolving aroundit leadsto cyclone.

o > W N P

J Awnswer these

Ces™ we have Learnt

What does the statement “Iron is heavier than wood,” mean?

What ismeant by density? Giveits Sl units.

The massof amateria containedin 10 cm®is 10000 kg. Cdculateitsdensity.

Why isit essentid that different parts of amachinefitting in to each other havethe same measure?

The distance between two stationsis 240 km. A train coversthisdistancein 4 hours. Find the speed
of thetrain.

Indirect methods are used to measure small lengthsand widths,

The measure of the extent of the surface of any object iscalleditsarea. Sl unit of areaissquare
metre.

Itismoreconvenient to represent theareaof small objectsin square centimetreor insquaremillimetre.
Theareaof big surfaceslikefieldsand groundsisrepresented in unitslikeAcresor Hectares.
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> Theareaof thesurfacesof objectshaving regular shapesisfound by measuring their length / breadth
/ radiusetc and then by making use of suitableformulae.

>  Areaof anirregular shapeiscalculated by using agraph paper.
Themassof aunit volumeof thematerial iscaleditsdensity.

>  Slunitof densityiskg/m?.

Ruestions for practice

1. Choosethecorrect answer

1 Thelength and breadth of aroom arerespectively 6m and 5m. Theareaof its
floor would be-

(8) 30 square centimetre (b) 30 square metre
(c) 15 square metre (d) 22 square metre
2. Averageof lengths5m, 5.2m, 5.4m, 5.6m and 5.8m would be

(a) 5.2 metre (b) 5.0 metre
(c) 5.4 metre (d) 5.5 metre
3. Areaof acard havinganirregular shapeismeasured -
(a) by aninchtape (b) by ametrescale
(c) by agraph paper (c) by ameasuring cylinder
4. Hectareistheunit of -
(a) area (b) length
(c) density (d) perimeter
5. Formulafor thedensity of material is-
(a) massx volume (b) mass/ volume
(c) volume/ mass (d) mass+volume

2. Fill in theblanks-
1 Sl unit of density is
2 Space occupied by the surface of an objectiscalled its
3. The  ofaunit__ of anymaterid iscalleditsdensity.
4

The Sl unit of areais



@ Do these also

1.
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Find thetrueand thefalse statements. Correct thefalse statements.

1.
2.
3.
4.

Thetotal distanceingoing around any shapeiscalleditsarea.
Density of ironisgreater than that of water.
Theareaof anirregular shapeisfound by using agraph paper.

Theareaof afieldismeasured in square centimetre.

Answer thefollowing questions-

O N o g M ®

10.

You have been given alongwire, ametre scale and abangle. How will you find the diameter
(thickness) of thebangle?

A stack has been made by keeping 25 identical coins one over the other. The lower and
upper endsof thepack lieat 5.0 cmand 13.6 cm respectively on the scale. Find thethickness
of onecoin.

Onesideof asquareobjectis4.3cm. Finditsarea

Arrange copper, duminium, wood andironin order of increasing density.

Writewater, keroseneoil and glycerinein decreasing order of density.

What do we mean by saying that the density of an object is920kg/ m*?

Density of glassis 2500 kg/ m?. If the mass of apiece of glassis0.025 kg, find itsvolume.
Inthegivenliquid which solid substancewill float or imerge.

Ice - Keroseneoil
Aluminium - Glycerine
Cork - Water
Draw distance- timegraph using given values.
Time(9) 10 20 30 40 50 60 70 80 90

Distance (m/s) 20 40 60 80 100 120 140 160 180

If asimple pendulum takes 32 secondsto complete 20 oscillations, find itstime period.

Takeapieceof thread or awireof length 16cm and with itshelp make

@
el
©)

asquarewithaside4 cm.
arectangle having length 5 cmand breath 4 cm.
arectangle having length 7 cmand breath 9 cm.

Using agraph paper find the area of the surfaces occupied by each of the shapes made. Find
theareaalso by usngtheformula.
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2. Takeatest tube and pour 5 mL each of water, glycerine and coconut oil init. Take care not to
shakethetest tube. Which liquid isat the bottom? Why?

3. Tofind the areaof the curved surface of acylindrical pencil, take arectangular piece of paper
with width equal to the length of the pencil. Now place the pencil at one end of the paper
pardlé toitswidth and wrap the paper over the pencil anumber of times. Count the number of
wraps and also find out the area of the rectangular paper. Divide that area by the number of
wraps. Thisistheareaof onewrap or the areaof the curved surface of thecylindrical pencil.

4. Anemometer

Materialsrequired:- 4 small paper cups, 2 strips of cardboard, gum, stapler, asketch pen, a
sharpened pencil with eraser at oneend.

Method: -Takeascale; draw crosseson the cardboard strips. Thiswill giveyou the centersof the
strips. Fix the stripsat the centre, putting one over the other so that they makeaplus(+) sign. Now fix the
four cupsat the ends of thetwo strips. Colour the outer surface of one cup with amarker or asketch pen.
All thefour cupsshould facein the samedirection.

Push apin through the centre of the stripsand attach the strips and the cupsto the eraser of the
pencil (fig.5.10). Check that the stripsrotate freely when you blow on the cups. Your anemometer is
ready. Counting the number of rotationsper minutewill giveyou an estimate of the speed of thewind. To
observethe changesin thewind speed, useit at different placesand different times of the day. Check
whether the speedissameor different?

Fig 5.10 Anemometer

5. Inclass6th you havelearnt about the oscillatory motion of asimple pendulum, to measuretime.
Now, try to record thetime period of apendulum using strings of different length. State whether using
different lengthsof string affect thetime period of oscillation. Discussitin theclasswith your friends.



Chapter 6

6.1 Different L evelsof Organization

You know that there are various metabolic activitieslike nutrition, respiration, and digestion. To
carry out these processes, the systems of the body have been listed intablein 6.1. Write down the names
of theorgansassociated with each and their functions.

@ Table - 6.1

S.No.| Name of organ system Name of organs Function of system

Respiratory System Nose, Trachea, Lungs Respiration
Digestive system

Circulatory system

Excretory system

a p w N oe

Reproductive system

Each organ, though being part of aparticular organ system, performsitsown separate function; for
example, nose, tracheaand lungs are organs of the respiratory system. The nose helpsin inhaation and
exhalation, tract carriesair to thelungs and lungshelp in theexchange of oxygen and carbon dioxide.

Different organsperform different functions. But all these organscollectively carry out therespiratory
function. Inthisway, thegroup of all the organs associated with aparticular systemiscalled the organ
system. But an organ isnot the smallest structural unit of the body. You have already |earnt that body of
every animasand plantismadeup of very small cells. Cellscan be seen using amicroscope(fig. 6.1)

Let us see, how a microscope is used.
Maxi mum experiments of this chapter are based
upon studies using a microscope. Those who are
not used to handling a microscope may initally
face problems. It takes hours to study the fine
(microscopic) structuresin detail. After practice,
itiseasier to see even minute structures.

That’s why it is said, “Practice makes a man
perfect”. The more you practice, the more perfect
you become. When you learn how to use the
microscope, you will beableto view small structures
o andlearn about them.

e . The correct way of using amicroscope-
i | i. Keep the microscope in a place with
Fig. 6.1 Microscope sufficient light.

Eyepiece

Objective
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[ ii. Cleanthelensand mirror of the microscope with a cloth.

iii. Wash the slide properly and wipeit dry.

iv. In order to observe an object, put 2 -3 drops of water on the slide, place the object
carefully on the water drop with the help of a forceps or a pin or a babool thorn. Ensure
that the object does not float around in water, but remains stationary.

v. Fixthe dlide just below the lens with clips and focusiit.

vi. Observe the object after adjusting the light by turning the mirror. .

Now let us observe some cellswith the help of the microscope

[EN Activiey -

Materials required :— Microscope, onion, slide cover dip, water, safranineor red ink.

To observethe cellsunder the microscope, separate athick, fleshy peel of onion and break it into
two pieces. On separating the two pieces, you will seeathin, transparent layer. Now removethislayer
and cut it into small pieces. Put 2 -3 drops of water on the slide, place one of these pieces on it and then
put safranine or red ink. Now, warm it gently on the candle — flame and leave it for 10 minutes. Be careful
not to let the piecedry up. If it startsdrying, put 1- 2 drops of water over it (fig. 6.2 8). Now observethe
piece under the microscope. Draw adiagram of whatever you see. You will seethat thelayer of onionis
made up of many small structures, called cells. All thecellsof themembrane aredike, but different types
of cellsarefoundin other plants(fig. 6.2 b).

.

(&) Making aslide of onion peel
Fg.6.2
You know that, like other organisms, human body is
aso made up of cells. Let usobservethem under microscope.

Acti\/i‘cg -2

Materials required :— A microscope, slides, cover
dip, water, safranineor redink.

Clean your mouth properly with water. Scrapetheinner
epithdid lining of your cheek lightly with thehe p of anicecream
spoon or amatch stick (without the head). Now, placethe
scraping onthedlide, in 1- 2 drops of water and put adrop of
safranineor redink over it. Warm it gently on candleflame Fig. 6.3 Tissues of Cheek Epithelial
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and leaveit for sometime. Observeit under the microscopeafter 10 minutes. Draw adiagram of whatever
you see.
You will seethetissueof cheek epitheium, whichismadeup of many small cells. All thesecdlsare
identicd. (Fig. 6.3)
A group of cellsthat aresimilar in structureand functioniscalled atissue.
Cdls —> Tisues —> Organs——>  Sydems —> Body.

6.1.1 Lower Order of Organization

All plantsand animalsaremade up of cellsand tissues. Itisnot necessary that small organismshave
smaller cellsand largeorganismshavelargecells. Usually cellsof largeanimasarestructurally smilar to
thoseof small animalsbut the number of cellsislarger

Some cells of human body are so small that a heap of 40,000 — 50,000 such cells is as big as
[ the head of a pin. ]

Organismsviewed under the microscope may be made up of one or many cells. Some plantsand
animalsaremadeup of just onecdll. They arecaled unicellular organisms. Amoeba, Paramecium, Yeast
and bacteriaetc are such organisms. Inthese organismsthesinglecell carriesout the processes of nutrition,
respiration, excretion, locomotion and reproduction.

Most organisms have bodies made up of many cells. They arecalled multicellular organisms. In
these organisms different organs perform different functions, for example, the — cells of lungs perform
respiratory function and the cellsof thedigestive system digest food. Cellsperforming smilar functionsin
the same organism havesimilar size and shape.

Tissuesof plantsare called plant tissues and those of animalsare called animal tissues.

Plant Cells
L et usobserve plant cellsunder amicroscope.

E Aat’L\/’L’cU -3

Materialsrequired :- Stem of any

plant, microscope, cover dip. dide, glycerine, ~__ Epithelid Tissue

redink ___-Ground Tissues
Take a stem of a soft plant i.e. of a ]

herb. Cut transverse sections of the stem; — PhloemTissue

they will look likethe section showninfig.

6.4. K egp thethinnest section onadide. Put 3 XylemTissue

one drop of safranine or red ink over it

followed by 2-3 dropsof glycerine. Now put “Pith

acover slip over the section and observeit
under microscope. What do you see?

Compare what you saw under the
microscopewithfig6.4. Youwill find that therearedifferent typesof tissues. Plantshavemainly four types
of tissues.

(@ Meristematic Tissue:  Thesetissuesarefound at thetip of rootsand stems. Thecellsof these
divide quickly and thisresultsin an increasein thelength of rootsand
sems.

(b) Epithelial Tissue: If you observefig. 6.4, you will seeepithelial tissueintheformof the
outermost layer. Thistissueformstheouter covering of every part viz.
root, stem, leaf, flower, fruit and seed. Apart from providing protection,

Fig. 6.4 Stem of plant
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these tissues also exchange carbon, oxygen and water vapour for
respiration, photosynthesisetc. the epithelia tissues of the plant roots
help indrawingwater fromthesoil.

() Vascular Tissue: Thesetissuestransport water, and food to different parts of the plant.
In earlier classes, we have done experimentsrel ated to functions of
root and stem. Plants have two typesof vascular tissues, onetypecarries
water and mineral saltsfrom rootsto leaves. Thisvascular tissueis
known as Xylem. Another type of vascular tissue distributesthefood
manufacturedin leavesto different partsof the plant. Thistissueiscalled
Phloem. Generally, Xylem and Phloem are found in groups called
vascular bundles.

(d) Ground Tissues: Infig. 6.4, ground tissue has been shown just inside the outermost or
dermdl layer. Itsfunctionisto provide support to theplant. In leavesit
manufacturesfood through photosynthesisand also storesfood inthe
rootsof many plants. Pithisalsoaground tissue.

V| Answer these

i. Writenamesand functionsof thetissuesfoundin plants.
i What arevascular bundles? What isitsimportancefor the plants?
i Write cell will be bigger - that from an elephant’s body or that of an ant’s body?
Animal Tissues-
Body of amost dl multicelular organismsismade up of four types of tissues.
(a) Epithelial Tissue:

Keepalivefroginabottlefilled with water. After sometime, you will seeatransparent membrane
floating on water. Find out wheredid it comefrom on the surface of water.

You will seethat thefloating membrane has comefrom the outer skin of thefrog. Thisisakind of
tissue that provides covering to the outer and inner body — surfaces. This is called epithelial tissue. It
protectsthebody and itsorgans. Epithelia tissue of somach formsdigestiveenzymesand that of intestine
helpsin digestion and absorption of food (fig. 6.5)

(b) Muscular Tissue:

You might have seen the moving fleshy structure of the rump and shouldersof cow, buffalo etc during
their locomotion. Thesestructures are called Muscles. These are made up of muscular tissue. Makealist
of those parts of your body, by touching or moving so that you can feel the muscles. You will seethat
muscular tissueisfound in al themoving body parts Cellsof thistissue can contract and relax duetowhich
thereismovement of hands, feet and other organg(fig. 6.6). Thereare three different types of muscles.

(b) Involuntary Muscles (C) Cardiac Muscles
Fig. 6.6 Muscular Tissue
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(@ VoluntaryMuscles : Theywork accordingtoour will. Example: Musclesof hand and feet.

(b) Involuntary Muscles : They donotwork accordingto our will e.g. musclesof thedigestivetract,
blood vessels, etc.

(¢) Cardiacmuscles :  Heart is made up of cardiac muscles. Their structure is the same as

voluntary musclesbut their function isnot under our control.

ﬁ Ac’ci\/i’ca -4

Sit onthefloor, fold oneof your feet and hold the calf-
tightly. Now lift your leg dightly abovethe ground and move
theleg up and down.

Now, answer thefollowing questions.

a  Canyoufed themovement of themusclesof the

cdf?

b.  Can you move the foot without moving the

muscles? 3
c.  Whatistherdationship between musclesandthe »
movementsof partsof thebody?
(d) Connective Tissue: Bonesand blood present in your
body areactually connectivetissue. Their cdlsareof adifferent structureand function differently according
to conditions. Thistissue provides structure and support to our body.
You know that transport of oxygen and food material throughoutthe ~ RedBlood cells
body iscarried out by blood. Sincethesetissues connect to all tissues <
of thebody, they are called connectivetissue.
(e) NervousTissue: Thistissueismade up of nervecells. You know
nerves, brain, spinal cord and sensory organs constitute the nervous
system. All these organs are made up of nervecells. Thesecellsjoin
together toformlong, fiber-like structures. The network of thesefibers
isspread throughout the body. They carry impulsesto different body

partsand to the brain. Dueto the nervous system, we can perceivethe  WhiteBlood cells
Figure6.8 Connective Tissue

Fg.6.7

NerveCdll

Figure 6.9 Nervefibre

smédll of aflower, thetaste of abiscuit, melodiousmusic and fed pain wheninjured.
Now you would have understood the different levels of the organization of the body.
Cdls —— Tissues—— Organs—— Organs System——> Body of the Organism
Intheorganization of livingworld; theselevelsshow theinterna organisation of thebody, hencethey
arecdledthelower level of organization.
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=¥ | Answer these

1 What would have happened if:-
I. Musclesdid not havethe capacity to contract and relax?
il Blood were absent from the body?
il Therewereno nervouscellsin our body?
Let usnow seehow the higher level of the organization of the bioticworldisformed.

Pl 6.1.2 Higher Level of Organization

Canyouliveinaplacewherethereareneither human beings, nor animals, nor plants? Every living

organismisdependent upon other living organismsand non-living thingsfound initsown environment.
Actudly itisimpossblefor ustoliveaone.

Activit y-5

Goto agarden or afield near your homeor school. Here, choose an areaof about 1 square metre
near atree. Writedown in table 6.2 the names and numbers of anima sand plantsknown to you found in
that area. If you don’t know the name, write it as (a), (b) or (c) and mention its number.

@ Table - 6.2

S.No. | Nameof plant/animal Number -=—0Cd
i (U ' Exgg——Tissue
3 SR P &y 3»p—Organs
A B ann e I Lt ' Organ
4 | 0| s Systems
ST S fi——Living Being
2 s 4, ~POPUIELON
Weseesmall groupsof different plantsand animalsaround us. ﬁ"fw/ . Biotic
Every smdl group amongst them representsaparticular species. The 240 st Ommunity
number of individualsof aparticular variety or speciesiscalledthe | T SCEEe@® g,
population of that particular variety or species. In the natural %3 ~ o o0
environment organismsof different specieslivetogether toforma | \&f@ *’*—;‘«ﬁ? SECY

community.

.
=

Answer these

I. Count and writethe population of your school.

i Find out and writethe population of your village/ town.

Inyour previousclass, you havelearnt about theinterdependence of living organisms, food chain
and food webs. Such communitiesof living beingsareaso foundin our environment. All thesecommunities
are dependent upon other organismsfor their survival. For example, many other familiesliveinyour
colony and they dl formacommunity despite differencesin caste, language, work and nature.
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Severd plantsand animalslivetogether. Wecall them Biotic Community. Now tell, how many such
communitiescantherebeontheearth? Do dl bioticcommunitiesliveunder smilar environmenta conditions?
You will besurprised to know that, many biotic communitieslive together evenin small pond of water.
Similarly different biotic communitieslive together in oceans, mountains, desertsand forests. Together
with theabiotic factorsof that environment, they condtitutethe Ecosystem. A smdll pond of water can be
asmall ecosystem and an ocean alarge ecosystem. There are many such ecosystemson the earth. All
these ecosystemstogether constitute the biosphere (fig.6.10).

Thebiosphereis constituted by all the biotic communities of the hydrosphere, lithosphereand
atmosphere and includesthe biotic and abiotic factorsincluded in these.

Organisms —— Species—— Population —— Community ——> Ecosystem—— Biosphere

oM we have learnt

> Livingworld hastwo levels of organization — lower and higher

>  Cdlisthesmalest unit of thebody of an organism.

>  Thegroup of cellsthat are structurally smilar and together carry out the samefunctioniscalled
Tissue

> Cdlsformtissues, tissuesform organs, groups of organsform organ systems, and organ systems
together constitute the body of the organism.
Four types of plant Tissues — meristematic, epithelial, vascular and ground tissue
Inanimalsmainly four typesof tissuesarefound, viz., epithelid, muscular, connective and nervous
tissue.
Every living organismisdependent on other organismsand non-living thingsof itsenvironment.

> Each specieshasitsown population.

| Questions for practice

1 Choosethecorrect answer.
a. Thelowest leve of organization in theliving wor ld-
I. Organ
i Tissue
ii. Cdl
V. Body
b. Semismadeup of -
I Epithdid tissue
i Vascular Tissue
ii. Ground Tissue
V. All theabove
C. Skin of our body ismadeup of -
i. Epithelid tissue
. Skeleton
il Blood
V. NervousTissue
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d. Cellsof sometissueare -
I Only structurdly same
i Only functiondly same
ii. Structuraly and functiondly different
\VA Similar in structureand function

e. Highest level of organization in thelivingworld is-
I. Species
i. Biosphere
. Community
V. Ecosystem

2. Fill intheblanks

a  Different......................... together constitute the organ —system in multi cellular organisms
b. tissueisfound at thetip of root and stem.
c. Cds — ... ——0gan —— ... —> Body
d and.........ooeeiiennn together constitute the biotic community.
e Organism —s ............ ——> Community— ...... ——> Biosphere
f. Amoeba, Parameciumare ....................... organisms
g The............. tissue of the plant root absorbs water.
h.  BonesandBloodare................ tissues.
I. Cells of muscular tissue may be............. and.......cooeeeeinnnn.
3. | dentify thetrueand false statementsamong thefollowing. Correct thefalse statements

and rewritethem.

i. Thelength of root and stemincreases dueto vascul ar tissues.

il Xylemtransportsthe food manufactured in theleaf to the other partsof plant.
il Different organs of excretory system are made up of nervecells.

IV, Every organism depends upon other living organismsin itsenvironment.

V. Different biospheresof the earth together constitutethe ecosystem.

Do these also

Answer thefollowing questions.
i. If inapond, al theliving organismsexcept fish die, what will happen?Write.
il How would the death of the entire vegetation affect thelife on earth? Write
il Draw labelled diagramsof thefollowing
a NerveCdll
b. Section of stem
. Goto the nearby garden/field/pond etc. with your teacher. |dentify different biotic communities
found there. Writethem aswritten below;
Place Biotic Community
Pond Algae, smal insects, fish, frogs, human beings.
. Prepare coloured, clear and labelled posters of thetissuesfound in plantsand animalsand organize
acompetitioninyour school.



Chapter 7

We often use the words like ‘hot”and “cold” in our daily life. We feel hot when we sit in the sunlight
or infront of fire. Wefeel cold whenwe put apiece of ice on our palm. Haveyou ever thought why this
happens?

Heat isakind of energy that transfersfrom an object at ahigher temperatureto the colder object. In
the first example energy enters our body either from the sun or the fire. That’s why we feel hot. While in the
second case energy moves from our body to the piece of ice. That’s why we feel cold.

“The energy flow which makes an object appear hot or cold to us is called heat.”

7.1 Heat, akind of energy

Our palms become hot when they are rubbed together and iron becomes hot on being beaten with
ahammer. In both these cases mechanical energy isbeing converted into heat energy or we can say that
the heat energy isincreasing. When acandle burns, chemical energy gets converted into heat energy.
Whilein an electric heater, electrical energy getsconverted into hest.

Inthe above examples, different kinds of energy are being converted in to heat. In the sameway
heat energy can a so beconverted into other formsof energy. You may have heard that in athermal power
station, heat energy isconverted into electrical energy. In asteam engine, heat energy isconverted into
mechanica energy which helpsin moving the engine. Food esten by uskeepsour body warmand givesus
energy for doing different kinds of work. Can you give exampleswhere hegt energy gets converted into
other formsof energy and viceversa?

Let us, try to understand the different stages of water being heated through an experiment.

Ly
By Activity - 1

Materialsrequired :- Hot water, cold water, luke warm water and threetubs.

Take hot water in onetub, cold water in the second tub and lukewarm water in thethird one. Dip
your left hand in hot water and right hand in cold water for about half aminute. Now dip both hands
together inthelukewarmwater (fig. 7.1). What do you feel ?

Hot water Cold water Warmwater
Fg.7.1
Thewater issamebut theleft hand fingersfed itiscold whiletheright hand fingersfed itishot. Why
isitso? Thisimpliesthat itisnot possibleto guessthetemperature of asubstance onthebasisof feding
only. Itiscertainthat water in different tubshas different degree of hotness, that can be measured only by
finding their temperatureswith athermometer.




“The physical parameter used to compare the hotness of the objects is called temperature.” or “the
temperature of an object is the measure of thermal stage that determines the direction of flow of
heat energy.”

7.2 Effects of heat

We seedifferent effectsof heat inour daily life. When two objectsare brought in contact then heat
energy flowsfromtheobject a higher temperatureto the object at lower temperature until temperature of
both objects become equal. Though we cannot seetheflow of heat yet the effect of theflow of heat on
different objectscan definitely befelt. Someeffectsof heet areasfollows-

(2) Increasein temperature:- wewill be ableto seethiseffect through activity-2.

Aati\/i‘cg -2

Materialsrequired :- Test tube, water,
thermometer, candleand astand.

Take some water in atest tube. Measure
itstemperaturewith athermometer. Light acandle
and useit to heat thetest tube from below. After
sometimenotethetemperatureof thewater again
(fig. 7.2). Hasthe temperature of water in thetest
tubeincreased? What could bethereasonfor this
rse?

(2) Expansion :-

Most of the solids, liquids and gases
expand on heating and contract on cooling. Let
usunderstand thiswiththe hel p of someactivities.
(a) Expansion in solids

@ Aat"w’tﬁ -3 Fig. 7.2 Increase in temperature due to heat

Materialsrequired :- aball and aring apparatus, some arrangement for heating.

Thediameter of theringintheball and ring apparatusisjust enough for the ball made of metal to
passthroughit, (fig. 7.3(a)). Heat thisball for sometime and keep it over thering. Canthe ball still pass
throughthering?If not (fig. 7.3(b)) then think about why thishappens?

Some examplesof thermal expansionin solidsfromour daily lifearegiven below-

tmm——: 5"

Fig.—7.3(a)
Beforeheating

Thermometer

aball apparatus

After heating
Fig.-7.3(b)
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(1) Ifthelid of aglassbottle becomestight and wedip thelid in hot water by turning thebottleup side
down, thenthelid opensasit becomesloose dueto thermal expansion.

(2) Anironringisfixed over thewooden whed of abullock cart. For thistheringismadeabit smaller
than thewooden whedl. Beforefixingit over thewhed, itisheated so that it expandsand go over
thewheel. On cooling it contractsand tightly fitsthe
woodenwhesd!.

(3)  Whenboailingwater ispouredinto athick glasstumbler,
thetumbler bresks, astheexpansion of theinner surface
of thetumbler ismorethan that of the outer surface.

(4) In summer the wires of telephone and electricity
between two poles are kept some what longer and
hanging in the middle so that they do not shrink and
break inwinters.

(b) Expansion of Liquids-

A glasstube

Red Water

Ac’civi’c@ -4

Materialsrequired :- A glasstest tube, acork having
one holefitted with aglasstube, red ink, arrangement for
heeting.

Fill the glasstest tube up to the top with water. Add
two dropsof red ink into thewater. Fix the cork, with atube
fitted themouth of thetest tube. Somewater will riseintothe  F9- 7.4 Expansion in liquid
tube. Mark thelevel of water in thetube. Now heat thetest tube and mark thewater level in thetubeagain.
You will seethat thelevel of water inthetuberises. If we stop heating then thewater level comes down.
What isthereason?

Aswater expands on heating so does mercury.
Mercury, is the only metal that is liquid at room
temperature. It is used as the liquid for indicating
temperaturein thethermometer.

Someexamplesof thermd expangoninliquidsare
as follows —

(1) Whenthebulb of athermometer isdippedin hot
water, themercury inthebulb risesdueto thermal
expangon. Ontaking thethermometer out of water,
themercury shrinksinto thebulb again.

(2)  For cooling the enginesof motor cars, water in
theradiator isnot filled up to thetop. Thereisa
danger of the radiator bursting due to water
expans on from the heating of theengine.

(c) Expansion of gases :— We discussed the thermal

expansion of solidsand liquids. Let usnow observe

whether gases show the same behaviour?

DY Activity - 5

Materialsrequired :- Atest tube, acork having
one hole fitted with aglass tube, an arrangement for
heating, arubber tube. Fig. — 7.5 Expansion of air
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Fit the cork, having thetube, on the mouth of thetest tube. Attach arubber tube at the mouth of the
glasstubefitted in the test tube. Place the test tube up side down such that the top of the rubber tube
remains inside the water taken in a beaker (fig. — 7.5). Heat the test tube with the help of a candle. You will
seethat some of theair in thetest tube comes out asthe bubblesin water. Why do the air bubblescome
out? Stop heating thetest tube. You will seethat theair in thetest tube shrinks on getting cooled and to
takeitsplacewater startsentering thetest tube through the tube. Thermal expansionin gasescanaso be
understood by the following
examples—

(i) Attachaballoontothe
mouth of abottle. On keeping
thebottleinthetub of hot water,

__—baloon | 2loon the balloon expands (1_‘|g._—7.6).
The reason for this is the
. thermd expansion of airinsgde

hot water  thebottle.

(i) Thetyresof vehidesburst
= : insummer days.
(i) Poori and Chapatti

expand on being
hested.

Thisway weseethat solids, liquidsand gasesexpand on heating and shrink on cooling. Theexpansion
insolidsislessthanthat inliquidsand expansionin gases greater than that inliquids or in other wordswe
can say that on heating, expansionin gasesismuch morethan
theexpangon of liquids..

3

Fig. — 7.6 Expansion in gases on heating

¥ | Answer these

1.  If wetouch anobject andit feelscool thenwhat isthe
direction of flow of hest.
2. Writesolid, liquid and gasin order of theextent of their

therma expansion.

3.  Givethemethod, with reason for openingthetight lid of
aglassbottle.

4.  There are chances of a bicycle tube bursting when

placed in the sun. What could bethereason for this?
7.3 Changeof state

All materia sin nature are made up of moleculesthat
arealwaysinmotion. In solidsmoleculesarearranged in an
orderly manner with fixed positions. These moleculeskeep
vibrating around their mean positions. Moleculesof solidsdo
not have the freedom to leave their positions due to the
intermolecular force of attraction between them. The
intermol ecul ar force between moleculesof gasesisvery small.
That’s why they are far apart. They are free to move any where
and arein continuousmation. Moleculesof theliquid arecloser
to each other thanthose of agas. Thereforetheintermolecular
force between themislessin comparisontothat inasolidand

Fig. — 7.7 Change of state
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isgreater in comparison to that in agas. So these moleculesmovewithin the boundary of theliquid. Since
heat isaform of energy, on heating, the energy and motion of moleculesget increased. Thisisthereason
for the solidsbeing converted into liquidsand liquidsin to gaseswhen heated. Similarly, on cooling, the
energy and motion of moleculesin materialsdecreases and because of thisgasesget converted toliquids
and liguidsto solids. All these changes are called change of State.

Let usunderstand thisby an activity.

E Activity - ¢

Materialsrequired :- Beaker, tripod stand, thermometer, wire gauze, ice pieces, glass rod,
arrangement for heating.
Break iceinto pieces (approx. 300 g) and keep them in abeaker. Now placethe beaker onthewire

gauze kept on atripod stand and heat it. Note thetemperature of the beaker after every 1 minuteand write
the observations in table 7.1. During this period keep shaking the ice withaglass rod (fig.—7.7).

—— e

Iiyl Table - #.1

S. No. Time State of matter Temperature
1. 0 Minute Solid 0°C
2. 1 Minute Solid and some liquids 0°’c
3. 2 Minute Solid and some liquid 0°c
4. 3Minute | e e
T 1 e
T T e —
7 e O e —

We observed that the temperature remains at 0°C until the entire ice melts. (fig. -7.7).
Where hasthe heat given to the beaker and theice during thisperiod gone? Thishesat isused in changing
the state of ice or should we say that this heat isconsumed in making theintermolecular forcesweaker.

“The fixed temperature at which a material changes its state from solid to liquid is called its melting
point.”

Similarly, “each liquid gets converted to a solid at some fixed temperature. During this process, the
temperature of theliquid remainsfixed even whileit givesup heat. Thisfixed temperatureiscalled the
freezing point of that material”

Any solid material when given hest energy at itsmelting point, changesintoitsliquid form. Whileon
taking away heat fromtheliquid, at itsfreezing point, to the same extent makestheliquid returntoitssolid
form.

Themelting and freezing points of any materia areawaysthe same. For example, water freezesif
itiscooled at 0°C and ice meltsif itisheated above 0°C.
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Iigl Table - #.2

S. No. Name of the substance M elting point / Freezing point
L Mercury -39 °C o 'the. semperatund
39°% is lower than 0°
2. Ice 0°C
3. Lead 327 °C
4. Gold 1063 °C

In the above activity, if we keep on heating the water for along time, then itstemperature will
increasetill it startsboiling. At thisstagethewater starts changing into steam. Whilethe stateischanging
evenif thewater isheated more, itstemperaturewill not increase.

“The temperature at which a liquid starts boiling and changes to its gaseous state is called its
boiling point.”

At the sametemperaturethe vapour of theliquid or the gaseousform condensestoitsliquid state.

Thereforethisisa so called condensation point.
Méelt N Evaporate N

Solid Liquid Gas

~N Freeze Condense
Different liquids have different boiling points. The boiling points of some materials are

giveninthetable-7.3.
i Table- 7.3

S. No. Name of matter Boailing point (°C)
1 Wax 54
2. Water 100
3. Mercury 357
4, Zinc 907
5. Copper 2336

Some examples of change of state -

1.  Theheat energy givento boiling water goesinto steam. Thisisthereason why steam burnsusmore
incomparison to boiling water.

2. Whenapieceof iceisput into asherbat then the sherbat becomes cooler becauseicetakesenergy
from the sherbat to changeits state.

3. Thetemperature of the atmosphere decreases after snowfall. Thisisbecause snow absorbs heat
fromthe atmosphereto melt and return toitsliquid form.

7.4 Chemical and biological changes

Many chemica changesare poss bleonly on heating. Whenwemix iron pieceswith sulphur powder,
no chemical reaction takes place. When we heat this mixture, then iron sulphideisformed. Similarly
oxygen isreleased when we heat potassium chlorate and potass um permagnate.
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Heat energy isproduced in somechemical changes. For example, on mixing lime stonewith weter,
on putting sodiuminwater or on mixing water with sulphuric acid.

Besides chemical changes, heat energy isresponsiblefor biological changesaso. Weall know
that in summer, milk and other ediblethings get stale and spoil quickly. Bacteriaresponsiblefor spoiling
these become more active at temperatures (30°C to 45°C). But if thesethings are heated up to 60°C or
beyond, then many bacteria are killed. That’s why in summers we need to boil the milk several times in
order to saveit from spoiling. Fruits, milk and food etc. are kept in refrigeratorsat |ow temperaturesin
order to save them from spoiling because bacteriasdie at very low temperatures al so.

37°Ctemperatureissuitablefor themammal cellsand 40°C for birds. Thisisthereasonthat for the
development of eggs, it isnecessary to warm them and keep them at acomfortable and steady temperature.

| Answer these

1.  Whydoesthe meting and freezing of amateria take place at the same temperature?
2. Doctorscleantheskinwith spirit before giving an injection. Why doesthat placefeel cold?
3. During summers, water in apitcher made up of smooth black soil doesnot becomeascool asthe

pitcher made of red soil (having small pores). Why?
4.  Tosavemilk fromgoingstaleweboil it many timesor keep itin therefrigerator. Why?

7.5 M easur ement of heat

We have studied that heat isan energy whose eff ect causesthetemperature of an object toincrease.
Thisproperty isused to measure the heat energy. Sl unit of heat energy isjoule. Other unitsof heat energy
arecaorieandkilocdorie.

“One calorie heat is the amount of heat that increases the temperature of 1g of water by 1°C.”

lcalorie=4.186joule

and 1000 calorie=1kilo calorie

“One kilocalorie heat is the amount of heat that raises the temperature of 1 kg of water by 1°C.”

7.6 Specific heat capacity

Let usthink about the factorsthat govern the amount of energy to be absorbed by the body for
increasing itstemperature. Experiments show thethermal energy required to heat an object dependson
thefollowing factors-

(@& Massof theobject (m) - larger the mass of the object, higher therequired
therma energy for increasing thetemperature by a
fixed amount.

(b) Extentof thechangeintemperature (t)- higher the increase in temperature, larger isthe
thermal energy needed.

() Natureof themateria of the object - to increase the temperature by the same amount,

objects of different materials, with equal mass,
require different amounts of thermal energy. This
energy needed dependsonthenatureof thematerid.
Metalsand oils heat up faster in comparison to water. It meansthat to increase the temperature of
these objects by the sameamount we requirelessthermal energy than for water. We call this property of
materid sastheir specific heat capacity.
“The amount of thermal energy required to raise the temperature of one kg of a material by 1°Cis
called the specific heat capacity of the material.”
Theunit of specific heat capacity isjoule/ kg°C or joule per kilogram degree celsius.
The specific heat capacities of somemateriasaregiveninthefollowing table.
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lipl Table - #.4

S.No. Substance Specific heat capacities
(Joule/kg°C)
1. Water 4185
2. Ice 2060
3. Glass 840
4. Iron 450
5. Copper 386
6. Mercury 140
7. Lead 128

Effect of high specific heat capacity of water-

Fromthe abovetablewe seethat water has the maximum heat capacity. It meansthat to increase
thetemperature of water by afixed amount, we need thelargest amount of thermal energy. It dsoreleases
thelargest amount of energy whilecooling. That iswhy-

1.  Waterisused asacooling agentin enginesof vehicles.

2. Warmwater isused in bottlesfor massaging.

3. Desertsquickly become hot during day time and also quickly cool down at night. While seawater
heated by sunlight during the day time doesnot cool at fast. At night when the atmosphere starts
cooling, coastal areasremain hot dueto thethermal energy released by seawater.

We have seen above that the specific heat capacity of any material isits special characteristic
property. Different massesof thesamemateriad sneed different amount of therma energy for equa temperature
increase. Thisproperty of the object isknown asits heat capacity.

“The required thermal energy for increasing the temperature of an object of any substance by 1°Cis
called the heat capacity of the object.”

To heat the object, therequired amount of thermal energy dependson itsmass, specific heat capacity
andincressein itstemperature.

The amount of thermal energy required for an object to increase its temperature by

tcisQ=mst.

Q = massx specific heat capacity x changein temperature

Example-

Therequired thermal energy for increasing thetemperature of an object made of copper havinga
mass 100 kg by 10°Cis

Q=100kgx (386 joule/ kg°C) x (10°C) = 386000 joule=3.86 x 10°joule

Inthe above exampleif the same copper object iscooled by 10°C thenit will release 3.86 x 10°
joulesof thermal energy.

7.7 Thermometer

We can sensewhether the object ishot or cold by touching them but it isnot possibleto find the
value of the accurate temperature by this. Therefore for measuring temperature we use an instrument
caled the Thermometer. We haveal seen thethermometer (fig. 7.8). Thisisatube madeup of thick glass
having anarrow hole (capillary) of uniformdiameter init.

Oneend of thetube hasabulb made of thin glassfilled with mercury. The other end of theglasstube
issedled after removing air fromit. Temperaturedivisionsin Celsiusor in someother unit aremarked on
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thetube. The Sl unit of temperature measurement isdegree Celsius. Inthe Cddgus
thermometer, mercury is generally used as the liquid for temperature Thermometer
measurement. The reasons for this are as follows — \%

1.  Mercury isashiningand non-transparent liquid, thismeansit can be
seen very easily fromthe outside of theglass.

2. Itdoesnot stick totheglasswalls. E

3. Itremansintheformof aliquidfor alargerangeof temperatures(freezing Clinicd
point -39°C and boiling point 357°C).

4.  Itsrateof expansionremainsthe samefor amost al temperature.

Inathermometer, divis onsaremarked from O°C (freezing point of water)
to 100°C (boiling point of water). Look at your thermometer and find itsleast
count (Least count isthe minimum temperature changethat can be measured).

The bulb of the thermometer needsto be in close contact with the
object whose temperature wewish to find. To find the temperature of your
pam, placethebulb of thethermometer in contact with the palm and seethe
mercury rise. When themercury stopsrising and itslevel become steady, note
the position of itsupper end. Thisisthetemperature of your pam.

Find thetemperature of your room. Find thetemperature shown by the
thermometer in Sunlight and in shadow. Now you could understand the
usefulnessof anumbrelain Sunlight. Usethe school thermometer and notethe
temperaturein your school daily.

Fig. 7.8 Thermometer
7.7.1 Precautionsusing thermometer-

Youdl arefamiliar with thermometer and had learnt about it. Let's seethe precautionsto betaken
whilereadingaclinica thermometer:-
» Thermometer should bewashed beforeand after use, preferably with an antiseptic solution.
 Ensurethat initialy the mercury level isbelow 30°C.
* Read thethermometer keeping thelevel of mercury along thelineof sight. (at eyelevel)
» Handlethethermometer with care. If it hitsagainst some hard object, it may bresk.
 Don't hold thethermometer by the bulb whilereading it

InLibia (Africa) onaparticular day intheyear 1922 it became so hot that the temperature
of air even in shade was as high as 58°C. At some places in Chhatisgarh the maximum
temperature of air sometimes reaches 48°C and more. When it is so hot we feel extremely
uncomfortable asthe normal temperature of the human body is 37°C. The minimumtemperature
of air in the world has been measured to be -89°C in the Antarctica continent. The use of the
negative sign shows that this temperature was 89°C below 0°C (the freezing point of water). In
winterswhen the atmospheric temperature around us becomes 15°C — 20°C, we begin to fedl a
__bit cold J

Answer these

=

Givethedefinitionsof calorieand kiloca orie and writethe relation between them.

2. Onwhat factorsdoestheamount of heat required to rai se the temperature of an object up to some
fixed temperature depend?

3. Mercury issupposed to bethe most suitableliquid for measuring temperature. Why?
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we have Learnt
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1.

Heat isaformof energy.

The measure of the degree of hotness of an object is called its temperature. Higher or lower
temperaturefixesthedirection of heat flow.

The effects of heat are — increase in temperature, area or volume, change of state and chemical and
biologicd changes.

Solid, liquid and gas all expand by taking hest.

On being heated the solids expand the | east and the gases expand the most.

Onecalorieheat istheamount of energy that increasesthetemperature of 1 g of water by 1°C. One
calorieequalsto 4.186 Joule.

Change of state of amateria occursat somefixed temperatures.

Melting point isthe temperature at which asolid changesto theliquid state.

Boiling point isthetemperature at which aliquid changesto the gaseous State.

A materid melts(goesfrom solid stateto liquid state) at the sametemperatureasat which it freezes
(goesfromliquid stateto solid state).

A materia condenses (goesfrom gaseous stateto liquid state) at the sametemperatureasat which
it boils (goesfromliquid Sateto gaseous state).

Somechemical changesneed thermal energy whilesome chemical changesproducethermal energy.
Bacteria, that spoil edibles, becomemoreactivein the normal temperature range (30°C to 45°C).
The hesat required to increase the temperature of an object by 1°C iscalleditsheat capacity.
Theamount of heat required to increase the temperature of onekilogram of amateria, by 1°Cis
called the specific heat capacity of that material. Itsunitisjoule/ kg°C.

Theheat taken or given by an object Q = mst.

3 Questions for practice

Choosethecorrect answer-

(1) On heating an object, its expansion depends —
(& Ontheinitia sizeor thevolumeof the object.
(b) Ontheincreasein temperature.
(c) Onthemateria used to makethe object.
(d) Onall theabove.

(2) With 10 calorie heat, the temperature of 2 g of water will increase by —
@2C (b 5°C (¢ 8°C (d) 10°C

(3) The magnitude of heat absorbed by an object depends —
(8 Onthemassof the object (b) Onthenatureof theobject
(c) Ontheincreaseintemperature  (d) Onal of them

(4) Theheat required toincreasethetemperatureof 1 g of water by 1°C -
(& lcdorie (b) 1kilocaorie
(c) 1joule (d) 1kilojoule

(5) Outof the following which unit is not used for measurement of amount of heat—

(a) cdorie (b) °C (© kilocdorie  (d) joule
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Fill in the blanks -

@
(b)
©

(d)
©

The growth of mammal cells needs a temperature of .............. °C.
Hot water is filled in bottles to massage because it has a high........

The rate of expansion of mercury is almost the same at all temperatures, thereforeit is
usedin.............

One calorie of heatisequalto ........... joule.
The boiling pointof water is ............ °C.

Give reasons for the following —

@
(b)

©
(d)
©

When boiling water ispoured in to atumbler made up of thick glass, thetumbler cracks.

In summersto keep thewater cool wekeep it in pitchers made of red soil and not in metal
pitchers.

Themercury inthethermometer risesup on getting hotter.

While swesting contact with air makesusfed cool.

When agasfilled balloon isbrought near fire, it bursts.

Writetwo usesof water expansion in daily life.
Onwhat factorsdoestheheat required by an object toincreaseitstemperaturedepend?
Calculate the heat required for the following —

@
(b)

Toincreasethe temperature of 0.5 kg water from 25°C to 80°C.
Toincreasethetemperature of 12 kg copper by 50°C.

Specific heat capacity of water is 4186 Joule/kg®C and specific heat capacity of glassis
840 Joule/lkg’C. If a glass heated at 80°C iskept in water at 80°C. What will be the effect of
temperaturein both thecases?

Do these also

With thehelp of athermometer notethetemperatureat fixed timesdaily and writeit inthe
table-
Date Morning 6:00 A. M. Noon 12:00 Night 10:00 P. M.




Chapter 8

We have seen that on heating oneend of aniron bar, the other end dso getshot. If wetakewater in
abeaker and heat it from bel ow, then thewhole of thewater getsheated. Similarly, inspite of therebeing
alargedistance between the Sun and the Earth, heat reachesthe Earth from the Sun.

“The propagation of heat from one place to another is called the transfer of heat.”

8.1 Methods of heat transfer

The method by which heat getstransferred dependsupon the nature and state of the matter and it
occursinthreeways-

1. Conduction
2. Convection
3. Radiation

8.1.1 Conduction

Insolidsthetransfer of hegt isthrough conduction. Let usdo an activity to understand thisphenomenon-

o Activity - 1

Materialsrequired :- Beaker, metal spoon, hot water.

Takehot water inthebesker, immerseoneend of the
metal spoon inthiswater and hold the other end of themetal
spooninyour hand (fig. 8.1). You will see after sometime
that thisend of themetal spoon aso becomessohotthatitis
not easy to hold ontoit. How did thishappen?

Thisprocesstakesplace only when ahot object comes
in contact with an object at arelatively low temperature.
Thistypeof heat transfer iscalled conduction.

“Conduction is the heat transfer in which the molecules
of matter transfer heat without changing their position.
Conditionsfor heat transfer between two objects
by conduction areasfollows-
0] The objectsshould bein contact.
(ii) Their temperaturesshould bedifferent.

Metal Spoon

Hot Water

Fig. 8.1 Heat propagation



TRANSFER OF HEAT 73 -

Materiasthat transfer hegt easily through conduction are called conductors, whilethose materials
that do not transfer heat easily through conduction are called insul ators or non-conductors of hegt.

Conductorsand insulator sof heat -

All metalsare conductors of heat while some materiaslikewood, wool, thermocole, cork, plastic,
paper etc. areinsulators. Thisisthereason why the non-burning end of aburningwooden stick continues
to remain at normal or room temperature. Liquidsand gasesarenormaly insulatorsof heat. Let usdo an
activity to comparetheconductivity of different substances.

ﬁ Ac’ci\/i‘cg -2

Materialsrequired :- 15cmlongflatironstrip, 4 - 5all pins, candle.

Start at adistance of 5 cmfrom oneend of theiron stip and fix four al pinsvertically with thehelp
of wax at intervalsof 1 cmeach. Fix oneend of thestrip to astand (fig. 8.2) Hesat thefreeend of thestrip
withacandle.

Which of thedll pinsfdlsfirst?Why doal dl pinsnot fal at atime ?\Wasthere any specia order to
their falling?If thestripisinclined at 60° will there beany changein order of their falling ?

irongtrip

Fig. 8.2 Heat conductivity of the matter
If thisactivity isrepeated with acopper bar, you will seethat al the pinsfall in arelatively snorter

time. Thisisbecause copper isabetter conductor of heat in comparisontoiron.

An experiment was done to comparethe conductivities of different materials. A rectangular box
with six holeswastaken. Six rodsmade of different materias
but of the same length and diameter were taken and were . -~ Boling
initially immersed inwax. Duetothis, alayer of wax of the L o o waer
same thickness got deposited on each of them. They were
fitted in the holes of the box with help of acork in such a
manner that same length of each rod remained outsidethe v
box. The box wasthen put in contact with boilingwater. On  |Coppe
observing theamount of wax melted on each of therods, it 1zg
was seen that thewax on the silver rod had melted the mogt, Fig. 8.3 Good conductor of heet

X £ ) A
AT 7
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thewax onthe copper rod melted relatively less, whilethat on wooden rod had melted theleast. We can
therefore concludethat the conductivity of silver isthe maximum, of copper relatively less, and of wood
theleast.

Effectsof heat conduction

Indaily life, both conductorsand insulatorshavetheir uses. Thefollowing areillustrations of some
common insulatorsand conductors-

1.  Tocook foodinshort timewe use cooking utensilsmade from alloys of copper, duminiumor brass
(&l conductors) which allow for faster hegt transfer to thefood.

2. Foldathin paper to makeaninkpot. Fill it with water and heat it over aflame. Thewater getshested
but paper does not burn. Here, the heat given to the paper getstransferred to thewater. Therefore,
thetemperature of the paper does not increase enough to makeit burn.

3. If wewrapaniron hammer with paper and throwsit into aflame, the paper doesnot burn, whileon
putting apiece of wood similarly wrapped in paper in aflame, the paper burns. Thisisbecausethe
heat given to the paper wrapped over theiron hammer transfersitself to theiron dueto thehigh heat
conductivity of iron.

4.  Handlesof cooking utensiisaremade of non-conducting material sso that they can behandled easily
asthey do not become hot.

5. Tosaveicefrommdtinginthesummer, itiswrappedinajutebag or with ricehusk. Sincetheseare
insulatorsof heat, they protect theicefrom atmospheric heat and prevent itsmelting.

6.  Wewear woollen clothesinwinter becausewool and theair trapped initsfibersareinsul ators of
heat, therefore they prevent the conduction of the heat away from the body. In desertswhen the
temperatureiscloseto 50°C in summer, woollen blankets can save the body from heat.

& | Answer t hese

What are conductorsand insulator of heat? Givetwo examplesof each.
A water tank iscool in summerswhileitishot inwinters, why?

How doesablanket keep youwarm inwinter nightsif itisnot asource of heat?

> 0w DdpoE

Why do birdssit with their wings spread out in winters?

8.1.2 Convection

Since some gasesand liquids are non-conductorsof heat, heat cannot betransferred inthem by
conduction. Let usdo an activity to understand how hest getstransferred in them:-

Materialsrequired : - A round bottom flask, potass um permanganate, tripod stand, wire gauge,
heating source (candleor burner etc.).
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E Actlvity - 3 ., 1!

Fill haf of theflask with water and add some pieces of
potassium permanganatetoit and heat it from below. Since
thewater in contact with the bottom of theflask gets heated
firgt, it expands and becomeslighter, and Sartsrising towards
thetop, whilethecold water inthe upper part Sartsdescending
to the bottomasit isheavier. Thismovement of water can be
seen asred trail dueto the potassium permanganatethat gets
carried by the water currents. Because of this continuous
movement, the entirewater eventually becomeswarm and 1.
red too. These currentsthat arise occur on heating gasesor Fig. 8.4 Convection currents
liquidsarecalled convection currents. (fig. 8.4)

Flask

Convection

“Convection is the method of heat transfer which takes place due to the motion of molecules in
liquids or gases.”

If theliquid wereto be heated from the upper side, would the entireliquid get heated?
Let ustry to understand thisthrough thefollowing activity.

E ActLv’L’cU -4

Materials required : - A test tube of
tough glass, apieceof icewragpped inmeta wire,
aburner or candle.

Take cold water in thetest tube. Wrap the
piece of icewith wireand put it inside the test
tubein such away that it remainsin the lower
part of thetest tube. Now hold thetest tubeat an
angle, and hegt thewater fromtheupper end (Fig.
8.5). You will see that the water in the upper
portion startsboiling dueto the heat whiletheice
inlower portion doesnot melt until much later.

Pieceof ice
wrappedin

The question that arisesiswhy did the _
water in the lower part not get heated due to Fig.85
convection?

Thereasonisclear - becausewater isan insulator of heat, so thetransfer of heat toice doesnot take
placeby conductioninthewater.

The convection currentsmovefrom bottom to top so the hest in thiscase sincethe hegting isthetop
end heat cannot easily flow to the bottom.
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Convection currentsin daily life-

1.  Inhousesandfactories, smokeand hot air rise and dissi pate outside, escaping through windowsor
ventilators, becausethey arelighter than thesurroundingair.

2. Thecoldest part of arefrigerator, thefreezer, isintheupper portion of therefrigerator sothat theair
that gets cooled and becomes heavy due to contact with it, starts descending to the lower part.
These convection currentsmaketheentirear insdetherefrigerator cool.

3.  Sincewarmairislighter, it remainsintheupper part of aroom. Thisisthereason why theair from
acelingfaniswarm.

& Awnswer these

1. InFig. 8.6, therearetwo holes A and B, made aspathsin therectangular box X. A candleCis
burninginsdethisbox.

T
C
X
Fig.8.6

0] How do the convection currentsflow inside the box? Show them by drawing arrows
(it If holeB isblocked, what will happen?

(iir) If weput afragrant stick on A, inwhich directionwill the smokeflow?

2. Why arethe chimneysof factorieswhere coa isburnt madevery tall?

8.1.3Radiation

A mediumisrequired for both the conduction and convection of heat. But thereisno mediumin
space between the Sun and the Earth. Instead, thereisvacuum, but the heat from the Sun till reachesthe
Earth. Let usdo an activity to understand how thishappens.

E Aati\/i‘cg - 5

Materialsrequired :- A candle, thermometer.

Fig. 8.7 Radiation
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Note the temperature of air (room temperature) using the thermometer. Now, bring it near the
candleflame(fig. 8.7) keepingthebulb of thethermometer below the candleflame. Note thetemperature
again. You will seethat thetemperature hasincreased.

Sincearisaninsulator of heat, therefore heat cannot reach thethermometer by conduction, nor can
the heat get transferred to the thermometer by the means of convection currentsthat act downward. Then
how does the heat reach the thermometer? This kind of heat transfer is called “radiation.”

“Radiation is heat transfer for which no medium is required.”

The heat absorbed by the body being heated through radiation depends on the distance between
thebody and the source of heat. Thelarger the distance, thelessheat will reach thebody. Planetsthat are
furtheraway fromthe sun compared to the earth, recelvelessheat and are cold.

All hot bodies(solid, liquid or gas) radiate heat. The amount of radiated heat dependsupon:-
0] Temperature of the bodly.
(it Colour of the body or the nature of the surface of the body (rough or smooth)

Let usdo two activitiesto understand this.

E Ac’ci\/i’ca - 6

Materialsrequired : - Two tin boxes, black paint, athermometer.

Taketwo boxesof the same shape and sizethat are sealed tightly. Paint onebox black and kegp the
second box unpainted. Make aholein each box tofix thethermometer init. Now fill theseboxeswith the
sameamount of boiling water inthem. Read thetemperature on thethermometer placed in each boxes After
ten minutes, again read thetemperature of thetwo boxes. Which thermometer shows alower temperature?

You will seethat thetemperature of thewater inthe box painted black islower than thetemperature
of thewater in the unpainted box. Thisisbecause-

“Black surfaces are good radiators of heat in comparison to unpainted or shiny surfaces.”
Generally, dark-colored surfacesare good emittersof heeat in comparison to light colored surfaces.
Let usdo an activity related to the absorption of heat.

E Actlvity - F

Materialsrequired : - Twoidentical boxes, black paint, white paint, thermometers

Paint one of thetwo boxeswith black paint and the other with whitepaint, (fig. 8.8). Now fill them
with water up to same height at room temperature, and read theinitial temperature with the help of the
thermometer in each box. Now put these boxesin sun-light for an hour. Read the temperatureson the
thermometers after an hour. Which water has becomewarmer?
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"hermometer,

Fig.8.8

Thewater in the black box iswarmer. We may conclude from thisthat black colour isabetter
absorber of heat compared to white colour. Infact, al dark colorsare good absorbers of radiated heat.

Examplesof heat radiation in daily life-

1.  During summer wewesr light-coloured clothes so that the heat absorptionislow and wedo not feel
hot. Light coloured clothesreflect most of the heat radiations. So it iscomfortableto wear light

coloured clothesin summer.

2. Duringwinter, we prefer to wear dark-colored clothes because they are good absorbers of heat

and help to prevent usfromthecold.

3.  Thebottomsof cooking pans, theinterior of asolar cooker and thepotsplaced insideit are painted

black so that they can absorb more heat.

4.  Kaettlesareusualy madeshiny to prevent theteakept insidefrom getting cold.

8.2 Thermosflask

We use athermosflask to keep thetemperature of cold or hot liquidsunchanged for along time.
Thisflask isconstructed in such away to try and prevent theflow of heat away fromtheliquid kept inside

through conduction, convection or radiation.

Itisgenerally constructed using double-layered glass, by evacuating theair between thelayersof

glass(fig. 8.9). Sincethereisno medium between thelayers, the hest
doesnot flow dueto convection or conduction. Thisbottleisthen closed
withacork or plastic cap. Thisglassbottleisthen placed insdeanother
bottle of the same shape but of bigger size. Cork (bad condcutor) is
used asthe baseto prevent theinner bottle breaking dueto shock. To
prevent thelossof heat by radiation, both wallsof the double-layered
bottle (in which liquids are kept) are painted with silver polish. The
inner silver-polished layer reflects heat back to the hot liquid inthe
flask, sothat it doesnot cool down, If theflask containscold liquid then
theouter layer dso polished silver, reflectsthe outside or external heat
away fromtheinner, cold liquid. Thewallsintheevacuated doublewall
region are also silvered to reduce heat emission or absorption. Thus,
energy doesnot flow into or out of aflask by conduction, convection
or radiation, or if isdoesit flowsvery dowly. Therefore, thetemperature
inthethermosdoes not changefor along time.

Cork

double-layered

glass bottle

L

L | Silver Polish
L

Vacuum
—

Outer layer

| Spring
. ® 3
Fig. 8.9 Thermosflask
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| Answer these

1.  Theenergy received from the Sun has more heat whilethe energy received from the Moon has
negligiblehest. Why?
2. Peopleliketo wear whiteclothesin summers. Why?
3. Explain the following facts related to how a thermos flask is constructed—
(@) Theair between the double-layered bottlesis evacuated.
2 Boththelayersof thedoublelayered bottleare painted silver.

> Theflow of heat from hot objectsto cold objectstakes placein three ways namely, conduction,
convection and radiation.

>  Whentwo objectsare at the same temperature thereisno flow of heat.

> Heat flow that takes placethrough the molecules of matter is called conduction. Themoleculesdo
not moveduring thistransfer.

> Materidsthat conduct heat are called conductors of heat. Metdslikesilver, copper, duminiumand
iron etc areexamplesof conductors.

> Wool, wood, straw, paper and thermocole etc are examples of insulators of heat.

> Liquidsand gases are insulators of heat. However, even though mercury isaliquid, itisstill a
conductor of heat becauseitisametal.

> Inliquidsand gases, theflow of heat takes placethrough the movement of moleculesandiscalled
convection.

> In convection heat waystransmitted fromlower portion to upper portion.

> The phenomenon of heat flow from hot objectsto colder objectswithout any mediumin betweenis
caledradiation. The heet that getstransferred likethisis called radiation energy.

> The heat from the sun reachesus by radiation.

> Black or dark-col oured objects are good absorbersaswell asgood emitters of heat in comparison
towhiteor light colored objects.

>  Athermosflask iscongtructed in such amanner that heat cannot be exchanged fromit by conduction,
convectionor radiation.

QRuestlons -(for Pmot’wg

1. Choosethecorrect option.
1. Thetransfer of heat through solidsisdueto

(& conduction (b) convection (c) radiaion (d) duetoadll above.
2. Whichisanon-conductor /insulator out of these
(@ water (b) ar (c) thermocole (d) dltheabove
3. Inthefollowing methodsof heat transfer, the particlesof the medium movefrom one
placeto ancther.
(& conduction (b) convection (c) radiaion (d) noneof these
4. A good absorber of radiation energy is-
(@ black painted ball (b tinbox () whitecloth (d) ironbdl
2. Fill intheblanks-
1.  Heatflow by meansof isthefastest.

2.  Thereis between the doublelayer of thethermosflask.
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3. Good emittersof radiation energy are also good

4, colour isagood absorber of hest.

5. Both the front surfaces of the double-layered glass bottle inside a thermos flask are

painted with white shiny paint to prevent heat lossby

3. Answer thefollowing questions-
Write down the methods of hegt transfer.
Writedown two essentia conditionsfor heat transfer by conduction.
Which materidsare conductors of heat? Give any two examples.
Explain convectiona currents.
Solids cannot be heated by convection. Why?
Onwhat conditions doesthe heat emitted from hot bodies depend?
Desert areasarevery hot in daysand very cool at nights. Why?
Why arewhite coloured clothes preferred in summers?
Why areinteriorsof solar cookersusually painted black?

©CoOoNOO A WNE

Do these also

1.  Put some pieces of wax in atest tube. Now start heating it from the bottom and after every
minute note the temperature of wax using a thermometer. Now complete the table drawn
below.

Time OGnitia) ] 1 | 2 | 3| 4 | 5] 6 |7] 8

(in minute)

Temperature (°C) | ..oooee | covee | eeeeee | e Lo | e | T

2. Cutalong strip of paper according to the figure. Fix one end of this paper with a needle or
piece of wireandtieit to the stand. Put alighted candle under the free end of thisstrip in such
away that the flame of the candle does not touch the paper (fig. 8.10). Can you see the paper
turning and whirling? Think about why thiswhirling happensand write down your reasons.

Fig.8.10




Chapter 9

You might have heard that before sowing acrop, the soil istested and proper manuring isdonein
order to obtain ahigh yield. What isthe reason behind this?

Soil testing providesinformation about thequantity of different nutritiveeementspresentinthesoil.
Any deficiency of nutritived ementsismadeup by manuringthesoil. All living beingsneed nutritive e ements
to carry out various metabolic activitiesand for body growth. They obtain thesefromtheir food.

9.1 Nutrition in Plants

All green plantsmaketheir own food in the presence of sunlight, using carbon dioxide and water.
Such plantsare called autotrophs. L et usunderstand this
through an activity.

ﬁﬁ‘* Activity - 1

(~ — Oxygen

Materialsrequired :- Beaker, test tube, funnel,
black cloth, Hydrilla( aquatic plant) and water. o
Keep some Hydrillatwigsin abeaker filled with ((_ ° :..\r
water. Keep aninverted funne in the beaker in suchaway
that the plant iscompletely covered by it. Now placean ( /

inverted test tubefilled with water over the pipeof thefunnd.
Keep the complete set-up in sunlight for haf an hour. You

will see bubblesof oxygen, formed during the process of Water
photosynthesis, coming out of the plant and entering the

test tube. Thelevel of water inthetest tubefallsasmore Blant of
and moreoxygen entersit. Measurethevolumeof oxygen hydrilla

collected in 30 minutes(fig.9.1)

Now, rearrange the apparatus as before, keep it
inddearoomand cover it with ablack cloth.. Again measure
the volume of oxygen collected in the same period of time Fig. 9.1 process of photosynthesis
and compareit with the earlier reading. You will seethat
photosynthesisdoes not take placeinthe dark.

In our surroundingswe often come across certain plantswith variegated | eaves, do they also carry
out photosynthesis?

Let'sfind it out with thehelp of an activity.

ﬁﬁ‘& Activity - 2
Materials Required-Variegated |eaves, dropper, test tube, iodine solution, water.

Takefew variegated |eaves, add few drops of water and mash them to make apaste, collect the
extract by squeezing the paste (pul p).Put 5-6 drops of the extract into atest tube. Also add two drops of
iodine solution. Noteyour observations.
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Thecolour of theleaf extract turns blue black. This showsthe presence of starchintheleaves,
produced by the process of photosynthesis, in the presence of chlorophyll. Non green (variegated) leaves
a so contain chlorophyll but the presence of red, brown and other pigmented chlorophyll masksthe green
chlorophyll. The photosynthesis carried out by such variegated leavesis also dueto the presence of
chlorophyil.

chlorophyll

Carbon dioxide + Water “sunlight Carbohydrate + Oxygen

Some plantslack chlorophyll. How do they obtain their food? These plants depend upon other
organismsfor their food. Organismswhich depend upon other organismsfor nutrition arecaled heterotrophs.
Cuscuta (amar bd) isaplant that coilsaround someother plant whichiscalled the host. Cuscutasends out
special root-like structures called haustoriainto the body of the host and drawsnutrition fromit. Thus,
Cuscutaisacomplete parasite.

Many green plantssuch as Mistletoe (Bhangra)and Loranthus (Banda) maketheir own food by

photosynthesis, but depend upon the host plant for water and mineral sats. Such plantsarecalled partial
parasites.

Fig. 9.2: Cuscuta(Complete Parasite) Fig. 9.3 Mushroom (Saprophyte)

You might have seen that black spotsappear on bread pieces, pickle, jelly, etc. when thesearekept
inmoigt places. Theseblack spotsareplantscaled
fungi. After awhilethe eatables start decaying.
This process of decay occurs due to
microorganisms. Themicroorganismsand fungi
obtain their food from dead or decaying materids.
Hence, they are called saprophytes. You must
have seen mushrooms (kukurmutta) growing on
dead and decaying matter, especiadly during the
rainy season. Thesedo not have chlorophyll. A
few plants manufacture their own food but aso
obtainapart of their nutrition by ingestinginsects.
Leavesof these plantsare specialy modified to

Fig. 9.4 Pitcher plant tr_ap insects. They are called insectivores, 9. ~Fg 9.5 Roots of peaplant
(Insectivores) Pitcher plant, Bladderwort, Drosera, etc. These (Symbiotic)
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plantsarefoundinmarshy areas, which aredeficient in nitrogen. Hence, they meet their nitrogen requirements
frominsects. Nodule-like structuresarefound on theroots of leguminous plantslike Pea, Gram, Groundnut
etc. Specid kind of bacterialiving in these nodulesfix and convert atmospheric nitrogen into nitrogenous
compounds. These nitrogen compoundsare useful to the plants. The bacteriaa so takefood prepared by
the plant. Inthisway, plant and bacterialive with the hel p of each other. Hencethey are said to havea
symbiotic relationship and the processiscalled symbiosis.

9.2 Nutritionin Animals

Animasare called heterotrophs because, for their food requirements, they depend upon thefood
prepared by plants.

Different organismsadopt different modesto obtain food. Amoebatakesinitsfood with the help of
pseudopodia, Hydradoes so with the help of tentaclesand frog trapsitsfood with itstongue. Butterfly and
honey bee have special tube-like mouth partsfor sucking liquid food (fig.9.6).

Vertebrates have devel oped jaws and teeth with the hel p of which they can hold, cut and grind
food material.

T1ET%F

(b) Hydra

(c) Frog

Fig.9.6

9.2.1Digestion of Food in Human

You must have noticed that your teeth vary in appearance and a so perform different functions.
Accordingly they aregiven different names-Incisors, Canines, Premolarsand Molarswhich havetheir
specificfunctionsof cutting and biting, piercing and tearing, chewing and grinding respectively (fig9.7)

@ Table 9.1 Typesof Teeth and itsfunctions

S.No.| Name of teeth No. of teeth Position Shape Function
Upper jaw | Lower jaw

1 Incisors Four Four Infront Likechisd |Cuttingand biting

2. Canines Two Two Behind Pointed Rerangandtearing
Incisor

3. Premolars Four Four Behind Likegrinder |Grindingand
Canine chewing

4 Molars Sx Sx Behind Like grinder |Grinding and
Premolar chewing
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Most of thefood material that weingest
can not be utilized as such by the body. It is
necessary to first convert it into simpler
substanceswhich can be utilized by the body.

sivary gland

Fig 9.7 Typesof teeth in
human being

smdl intestine

This process s called digestion and it takes place in the largeintestine

internal organs of the body (fig.9.8) and hence it is not
possibleto observeit. Digestion of starch, however, startsin Fg.98
themouth itself and we can observethe process. Let ustry

to understand it by meansof an activity.

E Ac’civi’ca -3

Materialsrequired :- Pieceof chapatti, test tubes, iodine solution, dropper, whest flour, beaker, water.

Chew thepiece of chapatti dowly. Doesthetaste change after sometime? If yes, what isthechange
inthetaste? In thebeginning, it wasnot sweet but | ater on itstaste beginsto changes and becomes swest.
What can be the reason behind this change? What is the sweet food material that we consume
amost daily? We can understand this process by another activity.

Dissolve2spoon of flour in abeaker filled ¥4"with water. Keep 10-12 dropsof thissolutionina
test tube or inasmall bottle, add 2 drops of iodine solution to it. If the solution turnsblue or black, it
indicatesthe presence of starch. Stick two small piecesof paper on two clean test tubesand mark themA
and B. Pour 25 drops of theflour solution in each test tube.

Add somesdlivaonly totest tubeA, and not to test tube B. Leavethetest tubes standing for half an
hour. After that, add two drops of iodine to each of thetest tubes. Draw table 9.1 in your notebook and
writetheresultsof your experimentinit.

@ Table - 9.2

rectum

Test Saliva present / Appearance of blueor Starch present /
Tube Absent black colour with iodine Absent
N P PP PRPPPPPPR

B | s | i | s
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Food reachesthe stomach from thebuccal cavity viathe osophagus. Enzymescoming from stomach,
intestineand digestive glandsmix with thefood and digest theremaining starch aswell asother carbohydrates,
proteinsand fats. Inthisway, thecomplex compoundsin thefood are converted into smpler forms. These
simpler compounds are absorbed by the small intestine, and finally reach thetissuesviablood. Thisis
caledassmilation. Undigested matter (faecal matter) isexcreted fromthe body.

Different types of proteins are found inside the cell. Some of these proteins catalyze the
reactions taking place in the cell. These are called enzymes. Different types of enzymes are
found in saliva and in digestive juices.

Digestionin manisextracellular (outsidethe cell), but in unicellular animalslike Amoeba, food
particlesdirectly enter the cell wherethey are digested by digestivejuices. Thistypeof digetioniscalled
intracdlular.

Theentireprocessof takinginfood, itsdigestion, utilization of the digested food by the body and
excreting theundigested part of food iscalled nutrition.

9.2.2 Digestion in grasseating animals

Have you observed cows, buffaloesand other grass eating animal s chewing continuously even
when they are not eating? Actually they quickly swallow thegrassand storeit in apart of the stomach
cdled rumen(fig9.9)

Inrumen, food gets partialy digested and iscalled cud. But later the cud returnsto the mouthin
small lumpsand animal chewsit again. Thisprocessis called rumination and theseanimasarecalled
ruminants.

Thegrassisrichin cellulose, atypeof carbohydrate. In ruminants, the cellulose of thefood is
digested by the action of certain bacteria present in the rumen of grasseating animals. Many animals
including humans cannot digest cellulose dueto theabsence of such bacteria

RUMN  qglintestine

Fig. 9.8 Digestive system of ruminant
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we have Learnt
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Questions for practice

Nutritionisnecessary for life.

Green plants maketheir food with carbon dioxideand water in the presence of sunlight,

Mogt plantsareautotrophswhileal animalsare heterotrophs.

Some plantsmay be parasites (Cuscuta), partial parasites (Mistletoe), saprophytes (mushroom),
symbionts (with symbiotic bacteria), or insectivores (Pitcher Plant)

Theprocessof nutrition in animalsincludesintake of food, digestion, absorption, assimilation and
excretion.

In human beings, digestion takes place dueto the coordinated action of organs of digestion and
digestiveglands.

During digestion, complex compoundsare broken upinto simplemolecules.

Simple molecules are absorbed by the small intestineand are transported to each tissue by blood.
Digegtionisintracelular in unicdlular organismslikeamoeba.

Variegated |eavesalso contain chlorophyll hence, undergo photosynthesis.

Ruminants have cellul ose digesting bacteriapresent intheir rumen.

Fillintheblanks-

............. are needed to carry out metabolic activities.

Foodisdigested by ............ formed in digestive glands.

Digestionin Amoebalis............

In human beings, digested food is absorbed in ..............

. Incow, celluloseisdigestedinthe...................

Answer thefollowing question.-

1 What isthedifferenceinthe modeof nutrition in autotrophsand heterotrophs?

2. Explain parasites, saprophytesand symbiontswith examples.

3. Which organshelp Amoebaand Hydrainingesting food?

4 Draw alabeled diagram of the human digestive systemand .
explainthe process of digestion of starch.

o bk~ wDd R

5. Explaindigestionin grasseatinganimas.

Do these also

Collect smdl plants, or thebranchesor other partsof big plantsfromyour locdity and classify them

into autotrophs, parasites, saprophytes, and symbionts. With the help of your teacher, preservethemin

theform of specimensinthebiology laboratory of your school and label them as shown below:

Name — Cuscuta (Amarbel)
Modeof nutrition - Parasite
@ 0o (Y'Y )



Chapter 10

10.1 RespirationinMan

Often, when atruck or atractor emitting smoke passes
us, we either cover our nose or stop breathing. Have you
ever thought why do we do so? Wefeel suffocated by the
smoke, and we don’t want to inhale it. Let us see what all
and how weinhaethrough our nose: Ehea

Weinhaeand exhdethrough our nose. Thenasd cavity bronchi
isdividedintotwo nasa chambersby apartition. Each nasa '

nogtrils

I
chamber opensto the outside by anostril. Nasal chambers L “”95
have nasal hair and mucus. What do you think are their . W dveoli
functions? digphragn

Oxygen-carrying air reachesthetracheaviathe nasa \

chambers. The trachea bifurcates into two parts called
bronchi (singular bronchus). Lungsare present in acavity Fig10.1: Respiratory Systemin Human
called the pleural cavity. You might have seen ahoney comb and the small cavitiesinit. Many smilar
cavitiescalled aveoli arefound ontheinner wal of thelungs. Theinner wal of theadveoli islined by athin
membrane that hasmany blood capillariesinit. Theendsof thebronchi open into these alveoli. At the
bottom of the pleural cavity isamuscular partition called the diaphragm.(fig 10.1)

ﬁ-‘ Activity - 1

Materialsrequired :- Measuring tapeor string.

Messurethe chest of your friend using ameasuring tape
or astring. Hold the ends of the tape or the string loosely.
Now, tell your friend to takeadeep breath and again measure
thechest (fig. 10.2). Do you find adifference in the two
measurements?

You might have understood fromtheabove activity that
when webreathein (inhal€), the chest moves upwardsand
the diaphragm movesdownwards, and this causesthelungs
to expand. Air pressurein thelungs decreases and oxygen-
richair comesinto thelungs(fig 10.3a) itiscalled inhalation
During breathing out or exhalation, the chest moves Fig 10.2 : Measuring the chest
downwardsand the diaphragm moves upwards, air pressure
inthelungsincreasesand thelungscontract. Asaresult of this, carbon dioxiderichair filled inthelungs
goesout through the nostrils. The process of inhalation and exhalation together iscalled breathing. The
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number of timesaperson breathsin aminuteistermed asthe breathing rate. When oxygen-rich air reaches
thealveoli, oxygen istaken up by theblood and transported to the cells of theentirebody. Inthe cdlls, the
oxygen reactswith sugar to form CO, , water vapour and energy isreleased. Theenergy thusreleasedis
storedin specid typeof molecules.

Sugar + Oxygen = CO, +water vapour + Energy

Now, you would have understood how organismsget the energy to do work. (Fig10.3a, b)

~ ol "‘\\
AT ‘
T'_. I ‘/;\\\ ;
Air S ) 9
P - {__/ ,;{) o
Y / ,-f/\ \ \".I ‘.\
| e lungs ————= ?\\ |
il I | ."‘l ( || |I g'll II
Ll —= : L ey
/. YT digphragm V( X ;&;\_ _
1 1 - |
(a) Inhalation (b) Exhalation

Fig. 10.3(a) (b)
Energy isreleased asaresult of many chemical reactionsduring respiration. Enzymes speed up the
rateof thereactions. Thisiscalled cdlular respiration. It
iscarried out in al organismsfrom bacteriato man.

10.2 Respiration in Other Organisms

Like human beings, cows, buffaloes, lizards,
birds, etc also have lungs as their main respiratory
organs, but there are some organisms that respire
through gills. You might have seen afish opening and
closingitsmouthregularly. Thereareflgpsonboth sdes
of thehead. Gillscan be seeninsidetheseflaps. These
are the respiratory organs of fish (fig. 10.4). Water,
taken in through themouth, passesover thegills, and the oxygen present inthewater dissolvesintheblood
circulatinginthegills. Carbon dioxideisrelessed into the outgoing water. Insectslike butterfly, cockroach,
mosquito, etc have anetwork of respiratory pipes (tracheae) spread throughout body. Thesetracheae
opento the outside through openingscalled spiracles.

Haveyou ever thought why earthwormslivein moist soil? Earthworm does not have any special
respiratory organsbut itsskinisvery soft, thin, and porous
and it actslike arespiratory organ. Leeches and frogs Cells
asorespirethrough the skin, but when afrog comes out
of water and onto theland, it respiresthrough lungs.

Fig.10.4: Gillsof afish

10.3 Respirationin Plants (

Like animals, plants take oxygen from the
atmosphere and rel ease carbon dioxide. The surface of

theleaf bearsinnumerable small porescalled stomata Stomata

Fig.10.5: Stomata
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(fig.10.5). Generally thelower surface of theleaf has more stomata as compared to the upper surface.
Exchange of oxygen and carbon dioxide takes place through the stomata. Water vapour a so goes out of
thelesf through thestomata.

ey we have Learnt

You would have seen thethick stemsof big trees. Their tissues a so need oxygen for respiration, for

which thebark hasmany openingscalled lenticels.

>

YV V V V

o

W |Questions for practice

Respiration occursin all organisms. Inthisprocess, oxygen istaken in while carbon dioxideand
water vapour arereleased.

During respiration, digested food present in the cellsreactswith oxygen to produce energy. This
energy enablesthebody to do work.

Gills, tracheae and lungs aretherespiratory organs of, respectively, fish, cockroach, and cow.
Nostril, trachea, bronchus and lungs are the respiratory organs of man.

Oxygen reachesdifferent parts of the body through blood.

Stomataand lenticels are the respiratory organs of plants. Stomataarefound on theleavesand
lenticel son the stem.

Fill up theblanks:

=) U are the respiratory organ of fish.
b)  Inacockroach, a network of ..... is found.
c) ....arefound on leaves for the exchange of gases.

Choose thecorrect answer :
(i) Themost important organ of therespiratory systemis

(@ Nasa chamber (b) trachea (©) lungs (d) bronchi
(i) Processof inhalation and exhalation iscalled:
(@ Excretion (b) respiration (c)digestion  (d) breathing
(iii) Theanimal respiresthrough moist skin:
(@ mosuito (b) leech (o fish (d) butterfly
(iv) Thick stem of treesrespirethrough:
(@ trachea (b) lenticds (c)stomata  (d) stomataor lenticels
(v) Insidethelungs, theendsof bronchi open into:
(@ dvedli (b) trachea (0 cdls (d) blood vessels

Nametherespiratory organsfound in followinganimals,
mosquito, lizard, earthwor m, cow, fish

Draw alabelled diagram of ahuman respiratory system.

How doesrespiration take placein unicellular aquatic animals?

Thesurfaceof theleaf bear sinnumerablesmall pores. What isthenameand thefunction
of these pores?

Do these also

Prepareacolourful, well |abelled poster of human respiratory system and put it upin your classroom.



Chapter 11

11.1 Inyour previousclassyou haveread about some plant fibres. We obtain fibresnot only from
plantsbut aso from animals. Think, fromwhich animalsdo weobtain fibres. Usualy weobtain fibresfrom
sheep, goat, yak, camel, rabbit, horseand silk worms.

What kind of clothesdo you wear inwinter?Y ou know to protect usfrom cold; we usewoollen
clotheslike swesters, shawls. blankets, mufflersetc. Theseare made of woal, in the sameway we obtain
slk fromthesilk worm, whichisused to make different typesof clothes. Wooal, silk etc arefibreswhich
areobtained from animalsso they areknown asanimal fibres.

1.Wool -Wool isobtained from sheep, goat, yak, camel and some other animals. Thebody of these
animalsiscovered with athick layer of hair or fleecewhich protect themfromcold (fig.11.1). Different
breeds of sheep arefound in different parts of our country. However thefleece of sheepisnot theonly
source of wool, though wool commonly availablein market in shegpwool. In Ladakh and Tibet, wool is
obtained fromyaks. Very high quality pashminashawls are made from the soft fleece of Kashmiri goat
(Angoraspecies).The hair obtained from the body of camelsisalso used aswool. Apart fromthesein
South Koreaand other countrieswool isobtained from other animalsasLIamaand Alpaca

Figure11.1 Sheep with thick fur
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Fur obtained from aspecial speciesof rabbitiswhite, silky and very sort which isused to make
high standard of quality clothes. Horse hair isused to make brushes and a so to make strings of violin
and other gtringed musical ingruments. Thesearestrong smooth and thin. Theseared so usedin decorating
thehouse.

11.2 From fibrestowool -

For obtaining wool sheep arereared. Thewool used for knitting sweaters or weaving shawlsis
obtained in astep wiselong process.

Step - 1 - Thefleeceof the shegp dongwiththinlayer of skinisremoved fromitsbody (fig. 11.2 8).
Thisprocessiscalled shearing. Usudly, hair areremoved during the hot weather. Thisenables shegpto
survivewithout their protective coat of hair. Thehair providewoollenfibres. Shearingissimilar to how you
get ahaircut. It does not hurt the sheep because the upper most layer of the skinisdead. Alsothe hair
grow again. Woollenfibres obtained from these hair are then processed to obtain woollenyarn.

Step - 2- Thesheared skinwith hair iswashed thoroughly in tanksto removegrease, dust and dirt
thisiscalled scouring (fig. 11.2b & ¢)

Step - 3- After scouring, sorting isdone. Thehairy skinissent to afactory where hair of different
texturesare sorted.

Step - 4 - The small-fluffy fibres, called burrs, are picked out fromthe hair. These arethe same
burrswhich sometimes appear on your swesters. Thefibresare scoured again and dried. Thiswool is

ready now to bedrawn into fibres.

Fig 11.2 a. Shearing asheep Fig 11.2b Scouring in tanks

Fig.11.2c Scouring by machines Fg.11.2d Rallingintoyarn
Fig11.2 Stepsin the process of getting wool from sheep
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Step - 5- Thefibresaredyed in various colour.

Step - 6- Thefirbresarestraightened, combed and rolled into yarn. Thelonger fibresaremadeinto
wool for sweaters and the shorter fibres are spun and woven into woollen cloth. Thisprocessiscalled

rolling.
11.3 Silk -

Silk isathin, shiny and strong fibrewhich ismade of naturd protein. Different typesof clothes
aremadefromthesefibres. In oldentimesforest dwellersused to collect naturally formed silk and sell it in
themarket. Thisused to betheir livelihood. Now-a-days silk production has devel oped into amajor
industry. Thereisavariety of silk mothsand silk obtained from them have different texture, commonly they
areof twotypes- mulberry silk and non - mulberry silk.

11.3.1Mulberry silk -

Thisisthemost common silk. A speciesof silk wormliveon mulberry treesand egt itsleaves.
So silk produced by thesemothsare called mulberry silk. To obtain such silk mulberry treesare cultivated.
Thistypeof silk isproduced in Karnataka, Andhra Pradesh, West Bengal, Tamil Nadu and Jammu &
Kashmir, which equalsto 90% production of silk in India.

11.3.2Non-mulberry silk -

Certain speciesof silkwormsliveon other treessuch as Sal, Arjun, Sgja, and eat their leaves.
Silk produced fromthesewormsare called non mulberry silk. Thesesilk are eri, moogasilk, tassar silk
(kosa). Tasar silk isobtained from, Antheraeamylitta, Antheraea paphia, speciesof silk worm. Kosasilk

ismore popular because of itsstrength.

Kosasilk isvery popular in Chhattisgarh. It hastaken theform of industry at Korba, Janjgir-
Champa, Jagdal pur and Raigarh districts of Chhattisgarh. So plantation of Sal, Arjun and Sgjatreesin
thesedistrictsisstressed. Kosasilk of Janjgir-Champahas more strength and isof high qudity. Henceit

isalso exported to other countries.
11.3.3 Lifecycleof silk worm -

For obtaining silk, silk wormsarereared, thisisknown as Sericulture. Thelife cycleof all

speciesof silk wormiscompleted in four stages.
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Egg—  ylava_ pPupa___ ,Moth

Fig 11.3 Life cycle of kosa silk moth

A femalesilk moth layseggs, fromwhichlarvae hatch out. Theselarvaefeed ontheleavesand
increasein number. Theselarvae secrete aspecia fluid fromits moth which hardens on exposureto air
and formsthesilk fibre. Thelarvacoversitself with thesefibres completely and thisstageisknown as
cocoon. Insidethe cocoon thelarvachangesto pupa(fig.11.3). Silk fibres are obtained from the cocoon
of thesilk moths. Thesesilk fibres have strength equal to stedl wires.

11.3.4 From cocoon to silk cloth -

Toobtainsilk fibresthe cocoonsare kept under the sun, boiled or exposed to steam. By this
processthesilk fibres separate out. After taking out of thefibres, the processof spinningtheslk yarnis
done. Thisisknown asredling of thesilk. Redlingisdonein specia machines, which unwind thethread of
fibresof slk fromthecocoon. Silk fibresarethen spuninto silk threads, which arewoveninto silk cloth by
weavers.
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U5 Activity - 1

Materidsrequired - Threadsof artificia silk, puresilk and wool, matches.

Takethreadsof artificid silk and puresilk now burnthem carefully. Do you find any difference
inthesmel on burningthem? Now burnthewoollenthread. Doesit smell likeartificia silk or puresilk and

why?
Awnswer these

1. What ispashmina? From where do you get thesefibres?

2. Fromwhich animalsdo we get wool ?
3. Namethedifferent typesof silk?

4, What isacocoon?

M e have learnt

. Silk isobtained from silk worms and wool from sheep, goat and yak. These areknown asanimal
fibres.

. Hair from the sheep issheared, then scouring and sorting isdoneand then after drying it isdrawn
intowool.

. Silk, mulberry silk, tassar, mooga, eri aredifferent typesof silk. Silk ismade up of proteins.

. A specid fluid secreted from the mouth of the silk worm, hardenson exposureto air and formsthe
dlkfibre.

. Theprocessof spinning thesilk yarn from the cocoon isknown asreeling of thesilk.

. Weaversweavesilk clothfromthesesilk yarns.

W Ruestions for practice

1. Identify thetrueand false statements-

(a) Weget wool fromrabbits.

(b) Fibresof silk aremade of protein.

(c) Thesilk worm producessilk at its maturation stage.

(d) Pashminashawlsare madefromthehair of camels.
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2. Fill in theblanks-

(a) Silkisobtained from..........ccccccvvrienene

(b) Makingyarnsfromfibresisknownas......................

(c) Thefluidfromthemouthof ...................... hardenson exposuretoair.
(d)KosaSIlkof ........cccveennnes districtisimported to foreign countries.

3. Match thefollowing -

1. Food of silk worm Shearing

2. Sheep Mulberry leaves

3. Cocoon Wool producinganimal

4. Cleaning of wool Stage of larvacovered with fibres

4. Answer thefollowing questions-

(i) How iswool obtained from fibres? Explain.

(i) Writein brief -

(@) Sericulture (b) Cocoon (c) Redling

(iii) How issilk fibre made by thesilk worm?

(iv) What ispashmina?

(v) Draw thediagram of different stagesin thelifecycle of kosasilk worm.

(vi) Whichtypeof silk isavailablein Chhattisgarh and in which districts?

@ Do these also

Collect someleaves having eggs of any butterfly or moth and placeit in acardboard box. Place

some moreleaves of the same plant in thebox. Observeit every day and note the changes. Discussabout
itinyour class.



Chapter 12

12.1 Reflection of light
Whenever light strikesan object, it scattersin dl directionsand makesit possiblefor usto seethe
object. However, when parallel raysof light fal on apolished surface, they go in adefinitedirection.

Tomakeamirror, oneside of theglass strip issilvered and to protect it, adark colored layer, is
painted over it. (fig. 12.1)

Fig.12.1 Mirror

Materials required : - Two plane mirrors, one smooth black paper, one white paper, gum,
and blade.

Wrap apieceof black paper onthemirror asshowninfig. 12.2 and pasteit with gum. Onthereflecting
sideof themirror makethree equidistant paralle ditson thispaper with ablade. Put thewhite paper ona
plane surface chosen a aplacehaving both light and shadow. Keep themirror inyour hand in such away that
theditsaretowardsthe sun. Arrangethereflected rayson the paper placed in the shadow. Put another plane
mirror inthepath of theserays. Ensurethat therayscomingfromtheditsarefdlingonthismirror. Aretherays
fdlingonthismirror goingintheother direction? Observethe path of theincident and thereflected rays. Thus
we can seethat, whenraysof light strikeany shining surfacethey arediverted to adefinitedirection and this
phenomenaiscalled reflection of light (Fig. 12.2). Light raysA,B,C arecalled theincident light raysand
A’ B’,C’are called the reflected light rays.
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Hg.12.2

Now, let usdiscussthe conclusionsdrawn from activity-1.

12.2 Reflection by aPlaneMirror

In fig.12.3, MM’ represents the position of the mirror. The incident ray of light is incident on point
O, which is known as point of incidence. A perpendicular line ’"ON’ is drawn at the incident point is called
thenorma, ZAON formed between theincident lineA O and thenormal isknown asincident angle, while
theangleformed by thereflected line OA” with the normal isknown asangle of reflection #~A ON.

O Incident point
MirrorM [ 1 M’

Fig.-12.3. Formation of angle of incidence and angle of reflection by the mirror

E Ac’civi’cg -2

Materialsrequired :- Planemirror, clip, four drawing pins, four all pins, white paper, scale,
protractor, drawing board, and pencil.

Fix thewnhite paper on thedrawing board with thehelp of drawing pins.

Draw agtraight lineMM’ on the paper asshown infigure 12.4.

Mark the centreof MM aspoint O.

Draw a line “ON’ perpendicular to the line MM’ at the point O.

Makean angle ZPON = 30° with the help of protractor at point O.

Fix two pinsat point Pand Q online PO at adistance of 3cmfrom each other, asshowninfigure12.4.

o o M w Ddh P
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7. Now fix theplanemirror with the help of clipsonthewhite paper in such away that the shining

surface of the mirror is aligned along the line MM”.
8.  Seetheimagesof pinsontheright sideof POinthemirror.

9.  Placetwo pinsinlinewith theimagesaccording to thefigure.

10. Now removethesepins. Makesmall circlesaround the pointsand mark these pointsasRand S.

JoinR, Sand O (Fig. 12.4).
11. Measureangle £SON with the help of protractor.

Isthe measured angleequal to /PON?Arethelight ray A incident on O, reflected light ray A" and

normal at the point O in the same planeor not?

Try this experiment with different valuesfor Z/PON say 35°, 40°, 45°. Measure ZSON, and

completethetable12.1.
Qe "1™ NaR
]
N
Fig.12.4 Verification of Lawsof Reflection
@ Table - 12.1
S.No. Angle of Incidence Angle of Difference
Reflection
1 30° 30° 0°
2. 35° | s | e
3 T T
4. 45° | s e

Think about the conclusionsof activity-2, these arethelawsof reflection.

L awsof Reflection

1. Theincident ray, thenormal at the point of incidence and thereflected raysarein the sameplane.

2. Theangleof incidenceand theangle of reflectionareequal.

By using planemirror, we can a so see those objects, which arenot in front of our eyes. Let ussee

how thisispossible.
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12.3 Regular and Diffused Reflection

Whenlight raysfdl on polished plane surface, they changetheir directioninawell defined manner
i.e., reflected raysarea so paralel and thisphenomenonisknown asregular reflection and theimagethus
formedisclear and sharp (fig. 12.5).

When parallel raysfall on an unpolished or uneven surfaces, they too get reflected but thereflected
raysarenot pardlel i.e., arenotin awell defined direction. They scatter inall directions. Thisiscalled
diffused reflection or scattered reflection and givesriseto deformed and unclear image. (fig.12.6).

Zi=Zi, Lt =/, Zij=zr and Zi,=Zr but Zr = £,
@ Relgular Reflection (b) Diffused Reflection
19.12.5 Fig.12.6

12.41mageFormed by PlaneMirrors

Weseeour imagein the planemirror everyday. Have you ever thought how and wheretheseimages
are formed! In figure 12.7, an object Ais placed in front of the plane mirror. Rays AN and AN’ coming
from object A get reflected by the planemirrorinNRand N"R” directions.

S
\_\\}
\‘N\ ,
M il VE
/\ .
A R &

Hg.12.7

Whenreflected raysenter our eyes, it seemsthat they are coming fromapoint Sbehind themirror.
Thusappearsto bethe Sistheimage of object A. Sincethelight raysare not actually coming from point
Shut only appear to be coming from Stherefore, Siscalled thevirtual image. Virtual image cannot be
obtained on the screen becauseinredlity nolight rays meet at that place, whilereal image can beobtained
on the screen becauseit redlly haslight rays converging at that place.
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Now itisclear that -
1.  Sizeof theimagewill bethe sameasthat of the object.

2. Theimageisformed asfar behind themirror asthe object isplaced infront of.

12.5L ateral Inversion

Standinfront of amirror; youwill seeyour image. Raise your hand, which hand doesyour image
raise? Image formed by the word ‘KAMAL is shown in fig.12.8. This is lateral inversion.

KAMAL | JAMANA

Fig-12.8 Lateral Inversion

Inlatera inversion, theleft side of the object appearson theright and theright side appearsonthe

left ashappensin theimage seenin theplanemirror.

J Awnswer these

1 What isthe difference between regular and diffused reflection?

2. Writedown thelawsof reflection.
3. What arethefeaturesof imagesformed by the planemirror?

12.6 Spherical Mirrors

Try to see your facein alarge shining spoon. What do you
observe?You will seeyour ownimagebut bigger insize. If wereverse
theside of the spoon then theimage becomessmaller. Herethe spoon
workslikeamirror with acurved surface. A spherica mirror isactudly
apart of ahollow glasssphere(fig 12.9). It hastwo surfacesor faces.
Theinner faceiscalled concave and outer faceiscalled the convex.

If theinner side of the spherical mirror issilvered and reflecting
then itis called a “‘concave mirror’and if the outer side is silvered and
reflecting then it is called a ‘convex mirror’.

Fig.12.9 Convex Mirror
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Fig 12.10 showsaconcavemirror MN. The central point Piscalled the poleof the mirror. The
centre of the sphere, of which the given spherica mirror isapartiscalled itscentre of curvature, let uscall
it C. The centreof curvature of aconcavemirror isin front of themirror, whereasthat of aconvex mirror
isbehind themirror. Thestraight linejoining the points C and Piscaled the principal axisof themirror.

M -M

Principd axis p [ Principd axis .
C P Pole Pole 1.,

Center of ' Center of
curvature \ curvature

N SN

(a) Concave Mirror (b) Convex Mirror
Fgl2.10

E Actl\/ltl{j -3

Takeaconcavemirror and point it towardsthesun. Themirror will reflect thesunlight. Try to direct
the light reflected by the mirror on a sheet of paper. Move the sheet of paper until you find that the
reflected light appearsas abright point onit. Adjust the distance on the paper so that the point is sharpest.
If you hold the mirror and the sheet steady for afew minutesthe paper would begin to burn. Thisbright
point isinfact theimage of the sun on the sheet of paper, thispoint iscalled asthefocus of themirror (fig
12.11). Thisimageisreal sinceit isformed on the screen (paper).

Fgl12.11

12.6.1 Lawsof imageformation from spherical mirror

Following lawsare used to find the position of theimageformed by the spherica mirror-
Law 1:-Anyray pardld totheprincipa axis, after reflection passesthrough thefocus(fig. 12.12)
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C / F P
Fig. 12.12

Law2.: Any ray passing through the focus becomes parallel to the principal axis after reflection

(fig. 12.13).
AN
l:/

Law3.: Any ray passing through the centre of the curvatureis reflected back along the same path

(fig. 12.13).

Fig.12.14 /
Ac’civ’b’cg -4

Materialsrequired :- Concave mirror, object (say candle), gum, two wooden blocks, white
paper, matchbox, four pins.

Fg12.13
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Fix the concave mirror on awooden block with the help of two pinsasshowninfig.12.15. Pastea

white paper on the other wooden block, so that it
works like a screen. Keep alighted candle on the
block withwhitepgper asshowninfigure12.15. Move
theblockscarryingthemirror and candleforward and
backward in such away that theimage of thecandle
isadjusted a thebrightest. Thisimageisinverted and
isof thesizeof candle (object). Inthisposition, the
candleand itsimageare at the centre of curvature of
themirror. Measureitsdistancefromthemirror; this

Fg12.15

distanceisequal totheradiusof curvature. Foca disanceishaf of theradiusof thecurvature. Now youdso

know thefoca length.

12.6.2 ImageFormed By a ConcaveMirror

E Activitld -5

Materialsrequired :- ConcaveMirror, Clip, Object (candle), gum, wooden block, white paper,

match box.

In the above experiment, put the candle on ablock in front of the mirror and on the other block
makeascreen of thewooden box wrapped in white paper. Put the object in front of themirror in different
positions, movethescreeninfront of themirror in such away that theimageformed by themirrorisonthe
screen. Writein thetable: - the position, nature and size of theimages of the object formed in different
positions. And check thesewith thefollowing figures(12.16 a, b, and c, d).

\

[e) C

B

/

Fig.12.16 ()

N

M
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A

Fig.12.16 (b)

Table - 12.2

Fig.12.16 (d)

in the mirror

SNo | Position of The Object | Position Of the | Nature Of the Size of the
Image Image Image
1. [AwayfromC | e | e | e
(Fig 12.164q)
2. |AtC AtC Redl and Equal to the
(Fig 12.16b) Inverted object
3. InbetweenC& F | - | e e
(Fig 12.16¢)
4, In between F & P Formed behind Virtua Magnified
(Fig 12.16d) the mirror &
can not be
obtained on the
screen.
Therefore seeit
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12.6.3. Imageformed by the Convex Mirror

Convex mirrorsawaysformanimagethat issmaller, upright and virtual (fig. 12.17).

\/ Convex Mirror

1 7 \‘\.
L K F C

Fig. 12.17

12.6.4. Useof Spherical Mirrors

Although aconvex mirror formsasmaller image than the object, it forms image of alarger area.
That iswhy convex mirrorsare used in cyclesand automobilesto enablethe driver to seethevehicles
behind them. Concave mirrorsare used in torchesand search lightsto throw thelight to along distance.
They arealso used by dentiststo diagnose by |ooking at the enlarged image of theteeth.

12.7 Imagesformed by lenses

Youmight have seen amagnifying glass. ItiSUSedto  whorassdiizaig : :
read very small print. (fig.12.18). You might havealso used it oy @’”Wdl’r&t i
to observethe body parts of acockroach or an earthworm. ; ? -

Lensesarewidely used in spectacles, telescopesand
microscopes. A transparent medium covered by two surfaces
iscalled alens. Thoselenseswhichfed thicker inthemiddle
than at the edgesare convex lenses (fig 12.19 a) and those
whichfed thinner inthemiddlethan at the edgesare concave
lenses (fig. 12.19 b). Lenses are transparent and light can
passthrough them. Generdly aconvex lensconverges (bendsinward) thelight faling onit. Therefore, itis
called aconverging lens. On the other hand, aconcave lens diverges (bends outward) thelight andis

i Progress by Rabmdranath Tagore

Fig. 12.18 Magnifying glass

caledadiverginglens.

Fig. 12.19 (a) Convex lens (b) Concavelens
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Wehave seeninthecaseof mirrorsthat for different positionsof the object thenatureand size of the

image change. Isit truefor lensesalso?

% Actlvity - &
’

Materialsrequired: - A Convex lens, stand, candle, paper and match box.

Takeaconvex lensandfix it on astand. Placeit on atable. Placealighted candle at adistance of
about 50 cm fromthelens.(fig.12.20). Try to obtain theimage of the candle on apaper screen placed on
the other side of thelens. You may haveto movethe screen towords or away fromthelensto get asharp
image of theflame. What kind of imagedid you get?Itisred or virtua ?

Fig. 12.20 Imagefor med by a convex lensfor the candleflame placed at different
distancefromit.

Now vary the distance of the candlefrom thelens. Try to obtain theimage of the candleflame
every timeon the paper screen by movingit. Record your observation and tabulateit. Did you get in any
position of the object animagewhichwaserect and magnified? Could thisimage be obtained on ascreen?
Istheimagerea or virtua? Inasimilar manner study theimagesformed by aconcavelens. Youwill find
that theimageformed by aconcavelensisawaysvirtua, erect and smaller in sizethan the object.

12.8 Sunlight-Whiteor Coloured?

Haveyou ever seenarainbow inthesky?You might havenoticed that isappearsusudly after therain,
whenthesunislow inthesky. Therainbow isseen asalargearcin the sky with many colours(fig.12.21).
>

Fig. 12.21 A Rainbow
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Generally thereare seven coloursin arainbow. They are- violet,indigo,blue, green, yellow, orange,

red. You might have a so seen that when you blow soap bubblesthey appear colourful. Similarly, when

light isreflected from the surface of acompact disk (CD), wemay see many colours. Onthebasisof these

experiences, wecould say that sunlightisamixture of different colours.

ﬁ] Awnswer these

o

What do you understand by the centre of curvature?

Draw alabelled diagram showing the path of theray reflected from aconcave mirror when the
incident ray isparalle to theprincipal axes.

State two uses of concave mirrors.

Whichtypeof lensawaysformsavirtua image?

we have Learnt

»

Whenalight ray falsonapolished surface, they changetheir directioninawel defined manner. This
iscaledreflection of light.

Therearetwo lawsof reflection :-
()  Theincidentray, thenormd a thepoint of incidenceand thereflected raysareinthesameplane,
(i) Theangleof incidenceand theangle of reflection areequal.

Inaplanemirror, thereflected rays appear to come from some object kept behind the mirror. This
iscalled avirtual image of theobject.

Spherica mirrorsare of two types. concave and convex.

The centre of the sphere of which the spherica mirror isapart, iscalled the centre of curvature of
themirror.

The point through which theincident rays parallel to the principa axis, passthrough or appear to
passthrough after reflection fromthemirror, iscaled focusof the spherica mirror.

Whenthereflected raysactua ly meetinfront of themirror, they formareal image. A red imagecan
be obtained on ascreen.

Any incident ray that isparallel to the principal axis, after reflection passesthrough or appearsto
passthrough thefocus.
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>  Anyray passing through thefocus or appearing to passthrough thefocus becomesparallel to the
principa axisafter reflection.

> Any ray passing through or appearing to passthrough the centre of curvature of aconcave mirror
isreflected back aong the same path.

> Convex mirror dwaysformsasmaller and virtua image.
> Imageformed by aconvex lenscan bered or virtud.
> A concavelensawaysformserect, virtual and smaller imagethan the object.

> Whitelight iscomposed of seven colours.

" Questions for practice

1. Choosethecorrect answer-
1. Angleof reflection isthe-
(i)  anglebetweentheincident ray and the normal drawn onthesurface of mirror
(@)  anglebetweenthereflected ray and the norma drawn on the surfaceof mirror
(i)  anglebetweenthereflected ray and surface of themirror
(iv) anglebetweentheincident ray and surfaceof themirror
2. Angleof incidencefor planemirror is-
() equa totheangleof reflection
(i) lessthantheangleof reflection
(i)  morethantheangleof reflection
(iv) noneof these
3. Natureof theimageformed by theplanemirror-
() virtud andstraight
(i) equa totheobject
(i)  imageformed by latera inverson

(iv) noneof these
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4.  Focal distanceof thespherical mirror is-
() equal totheradiusof curvature
(i) haf of theradiusof curvature
(i)  one-fourthof theradiusof curvature
(iv) noneof these

5. When you driveyour vehicle, then to seethe objectsbehind uswe use-
() concavemirror
(i)  sphericd mirror
(i)  convexmirror
(iv) noneof these

(20 Matchthefollowing:-
Regular reflection Inverted object
Diffusedreflection Straightimage

Red image Shiningsurface
Virtud image Image of samesize
Planemirror Rough surface

(3) Answer thefollowing questions

1.  What doyou understand by latera inversion?

2. Whatisreflection?

3 How will you find the centre of curvature of aconcave mirror?

4.  Writetwo usesof aconvex mirror.

5 Focal distance of aconcavemirror is20 cm. Find itsradiusof curvature.

6 Find the nature, position and size of theimagesformed by aconcave mirror, when-
(i) objectisatthecentreof curvature
(i) object isinbetween thefocusand the centre of curvature

7. Which mirror will you useif youwant of seeamagnified image of an object ?

8.  Youhaveaconcave mirror with 20 cmof radiusof curvature. Tofind area and equad image
of an object, wherewill you placeit.

9.  Writetwo differences between convex and concavelens.
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@ Do these also

1. Makeyour kaleidoscope

Takethreeidentical plane mirror strips. Join them with rubber bandsto makeatriangular tube.
Remember that the silvered surface of the mirrors should befacing inward. Cover the mouth of thetube
with atranslucent piece of paper. Tie the paper to the tube with a rubber band. Put afew pieces of
coloured glasses (like broken bangles) insgdethetube. Lift thetube up so that light can enter it from below.
Look inside through the open mouth. What do you see? Can you say why this happens? Shake the
Kaeldescope and look again. You can see many beautiful shapesinit.

2. Newton'scolour disc:-
Materialsrequired - Piece of cardboard, paints of seven colours, pencil.

Takeacircular cardboard disc of about 10 cm diameter. Dividethisdiscinto seven segments. Paint
the seven rainbow colours on these segments as shown in fig.12.22 a. You can also paste, coloured
paperson these segments. Makeasmall holeat the centre of thedisc. Fix thediscloosaly onthetip of a
refill of aball pen. Ensurethat thedisc rotatesfreely. Rotate the disc in the daylight. Whenthediscis
rotated fast, the colours get mixed together and the disc appearsto bewhitish (Fig.12.22 (b)). Such adisc
ispopularly known asNewton'sdisc. Thiscan aso bemadeby fixingamarbleonaC.D. Thisactivity aso
concludesthat whitelightismadeup of different colours.

= -

Fig12.22 (a) Adiscwithsevencolours.  Fig12.22 (b) It appearswhite on rotating.



Chapter 13

13.1 Absor ption of Water and Mineralsand Transportation of Food in Plants

Water and minerals are absorbed from the soil by the roots of plants. These are transported to
different partsof the plant through the stem. You know that in our townsand villages, water istransported
through pipelines. Do you think plantshavesimilar pipelinesby which, thewater absorbed by theroots, is
transported to theleaves? You have read about xylem and phloemin plants. Let usseehow plantsabsorb
water and how water, mineralsand food formed in leaves are transported.

Fig.13.1. Mineral Transportationin Plants Fig.13.1a. Water Transportation in Plants

Ly
Eiﬁ Aot,:\/i‘cg -1

Materialsrequired ::- Glass, saffron colour or eosin or red ink, soft stem of balsamor chiraiya,
sharp blade, dide, microscope.

Mix somedropsof safranin or eosin or red ink inthe glass of water. Placethe branch of the plant,
which hasasoft stem likebalsamor chiraiyain the coloured water. (fig.13.2) After approximately an
hour, cut thin sections of the stem, put thethinnest section onthedide, and observeit through amicroscope.
Which part of the section appearsto bered? Compareit with fig.6.4. and identify it.
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Fig.13.2. Transportation in Plants

Takealeaf from the branch, which had been kept in coloured water, cut thin sections of it and
compareit with the coloured portion of the section of the stem. You will seethat the coloured part seenin
the section of thestemisxylem. Try tolocatethe position of xylemwiththehelp of fig 6.4.

Ac‘cr’,\/i‘czd -2

Required Materials: - Take Two branches of aplant with hard
stem like Chinaroseor peepal, sharp blade or knife, glassbottle.

Cutout the bark of branch “a’ in the form of aring so that only the
inner tissueisleft asshowninfig.13.3. With thehelp of aneedleor apin,
destroy the inner tissues of the branch ‘b’ so that only the bark is left.
Now placethetwo branchesin two separate bottlesfull of coloured water.
Observe the branches for 24 hours every 2-3 hours and answer the
followingquestions:

1. What difference can be seen between theleaves of the two branches?

Branch ‘b’ Branch ‘@’ Branch ‘b’
Fig. 13.3
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2. Cut thetopsof both the branches and observethe differences between their tissues.
3. Observethe differences between thetwo branches on the next day.

4, What could bethereason for thedifference?

Asyou can seeonthebasisof fig.13.3, thephloemliesin theouter regioni.e,, inthebark, whereas
the xylem lies in the inner, hard region. When we damage the bark of the branch “a’ its phloem too gets
damaged while the xylem, which is inside, is left intact. Similarly, in branch ‘b’ phloem remains undamaged
in the bark and only the xylem is damaged. This is why the leaves of branch ‘a’ are fresh on the next day
while leaves of branch ‘b’ are wilted.

E Activita -3

Materialsrequired :- Cut the stemsof someweeds, asdescribedin activity 2, study themregularly
for 15 daysand notethe changes.

You might have seen or heard that when the leaves of wheat or rice crops start turning yellow,
farmersapply fertilizer and water to savethe cropsbecause mineraspresent inthefertilizer reachtothe
different partsof the plant with thewater and theleaves start making food.

Weest potatoes, carrots, radishes, turnipsetc. All theseareactually formed from thefood materidls,
manufactured intheleaves. Thesefood materid saretransported through the phloem and get stored inthe
under ground partsof the plant. Now, it must have become clear to you that vascular tissuesinvolvedin
trangportation areinfact the pipdinesof theplants. Water travel sthrough the xylem and thefood materials
aretransported to different parts of the plant through the phloem.

“d| Answer these

1.  Whyisitnecessary towater theplantsafter applying fertilizersto thefieldsand gardens?
2 Inthe plants of potatoes and sweet potatoes-

a.  Inwhichpart of theplantisthefood prepared?

b.  Whereisthefood stored?

c.  Which parttransportsthefood?
3.  Whatistheimportanceof transportationin plants?

13.2 Transportationin Animals

All living organismsneed energy for ther lifeactivities. They get thisfrom food. Food digested by
the digestive organsis circulated to all parts of the body. The waste materials are transported to the
excretory organs. Inthe sameway, al organsof the body require oxygen for respiration. Carbon dioxide
produced inrespirationisharmful for the body, soit should beremoved from the body. Thismeansthat
transportation of different materialskeepstaking placein thebody of living organismin someway or the
other. Let usseewhether thistrangportation takes placeisthesameway for dl living organismsor different
methods are adopted for this.
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You know that some living organism eg. Amoeba, paramecium etc. are so small that they can be
only seen under amicroscope . Since most of the unicellular micro-organismlivein water therefore,
different materialsareingested and excreted fromtheir body by diffusion.

13.2.1. Blood Circulationin Human Being

Red blood cells

In human beings, blood transports different materials. Let us seewhat
blood isand how it reachesto the different parts of the bodly.

We know that blood isaconnectivetissue. Itisnot merely afluid. If we
spread adrop of blood on aslide and observe it under amicroscope, we see
many particlesinit. Actualy thesearecdlls, which float in the plasma Plasmais
theliquid part of theblood that contains 92% of weter; remaining 8%ismadeup
of food materials, waste materialsand minerals. Which aretransported by the >~
blood. Blood cellsareof mainly of threetypes (diagram 13.3a) :- White blood  Platelets

. L cells
1. Redblood corpuscles - Thesecellsareredin color, smal insizeand are Fig.13.3a Connective

very large in number; they impart the red colour to the bood. The red Tissue (Blood)
colour of thered blood cellsisdueto the presence of haemoglobin. If the
number of red blood cellsin the body ishigh then it can absorb more oxygen.

2. Whiteblood corpuscles - Thesecellsarecolorless, bigin sizeand lessin number. If bacteriavirus
or any other external materia enter the body, thewhite blood cellsdestroy them. Thusthey protect
our body.

3. Platelets: - Youwould have seen that when weareinjured, blood startsto flow. If the blood drop
falsonthefloor thenit clotsafter sometime. In the sameway blood clotson thewound. Thereason
behind the clotting of blood isthe presence of platelets. Thesearealso atypeof cellsand arelessin
numbersas compared to red blood cells.

Sometimes, due to an accident or illness,
thereisa deficiency of blood in the body on such
occasions blood is transfused from the body of a
healthy person to protect the life of the patient.
Thisiscalled blood donation or blood transfusion.
The person, who donates blood is called donor
and who accepts blood is called recepient. But
the donation of blood is not easy. The donor and
the recepient must have the same blood group.

Inthe previousclasses, you have studied about heart,
veins and arteries. Heart is the main part of the§
transportation (circulation) system. Oxygenated blood
flowsout of heart through the arteries. Asthe branches of
arteries spread in tissues they becomes narrower and .
thinner, and areknown asblood capillaries. (Fig.-13.4). Fig.13.4 Diagram of blood

transportation in human being

&
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Theseblood capillaries, passbetween cellsand when blood comesin contact with cells. Thisleads
to an exchange of materias. Theseblood capillariesjoin together to form thicker pipes, which areknown
asveins. Veinstransport de-oxygenated blood from different partsof the body to the heart.

Therearedifferent waysof transportation in multi-cellular and non-chordate animals. Generaly,
these animal sdo not have heart and blood vessalslike humans. So theblood intheseanimalsisdirectly in
contact with cells. Thisiscalled open blood circulatory system. In all chordate animalsblood ispumped
by the heart and flowsin vessals. Thisiscalled closed circul atory system.

Let ussee, thedifference between veinsand arteries:-

Differencebetween Veinsand Arteries

Arteries Veins
1. | Walls of arteries are thick. 1. | wall of veins are thin.
2. | Theseare narrow frominside. | 2. | These are wider.
3. | Dueto thick walls, they do not | 3. | Dueto thin walls, they collapse when empty.
collapse even if blood is not
present.
4. | The blood flows fast and in a| 4. | Blood flow is slow and constant.
jerky manner.

When the doctor holdsyour hand to check the pulse, he/she actually counts the number of
jerks, caused by the flow of blood in the arteries. You can also feel them. You might have also
heard about blood pressure. Thisisthe pressure of blood in arteriesand is measured by a special
device. High or low blood pressure can be dangerous. Tension, presence of excessfats and lack

of physical work and proper exercise can result in changein blood pressure.

Let usperforman activity to study theflow of blood through arteries.

E Actl\/itg -4

Placethe middie and index finger of your right hand on theinner sideof your left wrist (fig.13.5).
Can you fedl samethrobbing movements? Thisthrobbingiscalled the pulse
anditisdueto the blood flowing in the arteries. Count the number of pulse
beatsin oneminute. Thenumber of bests per minuteiscalled the pulserate.
A resting person usually hasapul serate between 72 and 80 beats per minute.
Find other placesin your body whereyou can fed the pulse.

Record your own pul se beats per minute and four of your classmates.
Comparethe valuesyou obtained, and discussin your class

You know that heart is towards the left side of the chest cavity.
Thesizeof heartisnearly equd to thecdosedfirst. A double-layered membrane
coversthe heart. In between these two membranes, thereisaliquid, which F19- 135 Pulsein thewrist.
protectsthe heart from shock or accident.
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Fig.-13.6. The Human Heart

Theheartismade up of cardiac musclesand works continuoudy. It isdivided into two partsby a
muscular septum. Each part isagain divided into two parts; the upper two partsareknown asauricle/ atria
(singular-atrium) and thelower onesasventricles(Fig.13.6).

Oxygenated blood coming from lungsiscollected intheleft ventricleandiscirculated to al body
partsthrough arteries. Deoxygenated blood from thewhole body iscollected in the atrium through veins
and isagain transported to thelungsfor oxygenation.

W9 Answer these

How many typesof blood corpusclesarethere? Writetheir functions.
What do you mean by open and closed blood circulation?

What do you mean by blood donation?

What arethe differences between veinsand arteries?

What do you understand by pulserate?

u Hd w D PE

we have Learnt

> In plantsthetransportation of water and mineralstakes placethrough vascular tissues.

Water and minerals absorbed by therootsof plants, aretransported to different parts of the plant
through xylem.

Food manufactured by theleaves, istransported to different parts of the plant through phloem.
Transportation of materialsin unicellular organismstakes place by diffusion.

Multi-cdllular, non-chordate animal's have open blood circul ation.

All chordate animal shave closed blood circulation system.

vV V V V
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Human heartisdivided into four chamberswith the help of muscular septum. Upper two chambers
arecalled atriaand lower two chambersare called ventricles.

Heartismade of cardiac muscles, which work continuoudly.

If thereisdeficiency of blood inthe body dueto someaccident or illness, then blood istransferred
from someother person. Thisiscalled blood transfusion.

Pressureof bloodin arteriesiscalled blood pressure.

Questions for practice

Choosethecorrect answer-
1. Transportationinunicelular animalsis

(& by closed transportation (b) by absorption
(c) bydiffuson (d) bydidtillation
2. Transportationin human beingsis
(@ throughweter (b) throughmuscles
(c) throughnerves (d) throughblood
3. Main part of blood transportation system in human beingsis
(@ heart (b) Capillaries
(c) Arteries (d) Vens
4.  Innon-chordateanimals, circulation of blood is
(8 cdlosedcirculation (b) opencirculation

(c) Bothopenandclosedcirculations (d) noneof these
5. Themeaning of deficiency of blood in thebody of ahuman being is-
(8 deficiency of blood inthe body
(b) deficiency of plasmainblood
(c) deficiency of whiteblood cellsin blood
(d) deficiency of haemoglobininredblood cells
Fill intheblanks:-

1. When we cut the bark of a stem then with it ................. is also destroyed along
withit.

2 Bloodisa............... tissue.

3 help in clotting of blood.

4 Oxygenated blood is circulated to all body parts through ..............

5. e blood isbrought to the heart from al body partsthrough veins.

Writetheanswerstothefollowing questions:-
1.  Whatistheroleof lungsintheblood circulatory system?

2. What will happen if the capacity of the cardiac muscles to contract and relax gets
weakened?



118 science and Technology - 7

3. Whatwill betheeffect of thefollowing situations on thegrowth of the plant? I

1. Xylem of plant A isdamaged.

2. Bark of plant B isinfected.

3. Appropriatefertilizer and water are provided to plant C.

4.  Appropriatefertilizer and water are sprinkled only over theleavesof plant D.

4.  Correct thefollowing statements:-

1.

Chordate anima shave open blood circulation.
Blood donationisrequired for saving thelife of aheathy man.
Pressure of blood in veinsiscalled blood pressure.

Capillariesjointogether to make small vessals.

' Do these also

Visit, dlong with your parentsor teachers, the blood donation camps organized in your school,

locality or indifferent health centers. Collect information from newspapers, magazines etc. about blood

donation. Pastethisin your scrapbook, and discussit in your class.



Chapter 14

You know that asaresult of metabolic activitiesin living systems, many useful aswell aswaste
productsareformed in the body. Thewaste productsaretoxic for thebody if they remaininsideit for a
long time. Therefore, it is necessary to remove them from the body. The process of removal of waste
productsfromthe body iscalled excretion.

14.1 Excretion in animals

Make alist of substances that our body naturally Blood Vessels
removes. Urineisoneof theimportant excretory substances
inthislist. Therearespecia organsin our body which help
inremoving urine; theseare collectively called the urinary
system (Fig.14.1). Let us see which organs make up this
system.

Kidney

Ureter

1. Apair of kidneys

Kidneysaresituated just below the diaphragm, inside
the abdomen on either side of the vertebral column.
They are bean-shaped and deep red in colour.

2. Blood vessels -

Two blood vesselsare connected to theinner part of
each kidney. Out of these, one brings blood to the
kidney and the other takesaway thefiltered blood from
thekidney.

Bladder

Urethra

3. Ureter - Fig14.1 Human excretory system

A tubecdled ureter comesout fromtheinner margin of
each kidney. Thiscarriesthefiltered urinefrom the kidney to the urinary bladder.

4. Urinary bladder and urethra—

Urinary bladder isasac like structure made of muscles. Urineiscollected in thisbladder and oncethe
bladder isfull, urineisremoved from the body through the urethra.

14.2How isurineformed in thebody?

Ammoniagasisformed asaresult of digestioninthesmall intestine, (especialy digestion of proteins).
Itisnecessary to removethisgassinceitisharmful. Thisgascannot beremoved directly from thebody. It
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reachestheliver aong with blood, whereit formsureaafter combining with carbon dioxide. Ureaisless
harmful than ammonia. Ureareachesthekidneysaong with the blood, whereit isfiltered and removed
fromthe body asurine. Urinethusconsistsmainly of ureaand water.

(intheliver)
Ammonia + Carbon dioxide ——— » Urea

Apart from urinethere are other excretory productsin our body which areformed asaresult of
variousprocesses. It isaso necessary to removethese productsfrom the body. Some harmful substances
areremoved through theintestinein theform of faeces, while carbon dioxide and moisture are removed
through the process of breathing out. Some unwanted minera sare removed intheform of sweat through
the sweat glands present in the skin. Let us see how excretory products are removed in other organisms—
themagority of terrestria organismsremove ureathrough urinebut there are certain organismswho do not
produce liquid urine. In organisms living in dry environments— such as lizards, snakes, pigeons, cockroach,
etc., ammoniaisconverted to solid uric acid. These organismsexcrete solid uric acid. You must have seen
bird-droppings. Thesearewhiteand black in colour. Thewhite part in bird droppingsisuric acid, and the
black part consistsof undigested food.

Aquatic organismslikefishesremovetheammoniafrom their body directly through the skinwhich
then gets dissolved in the surrounding water. In micro organisms like—Amoeba, Euglena, paramecium,
Hydraetc., anmoniaisformed asan excretory substance. Their body issimpleand theentirebody is
surrounded by water so that asammoniagasisformed, it comes out of the body and passesinto the
surrounding water.

14.3 Excretionin plants

You must have observed that theleavesand the bark of many treesdry up and fal off. The unwanted
metabolic products are stored in these |leaves and barks and asthey fall, the waste products are also
removed. Thus, plantsalso excretelike other organismsbut they do not have specia organsfor excretion.

Insome plants, excretory productsformed asaresult of metabolic activiesaccumulatein thecellsin
theform of calcium oxaateor calcium carbonate crystals. Theseremaininthe cellsthroughout thelife of
the plant.

It isacommon experience that eating yam (jamikand) and leaves of Colocasia(arvi), can cause
irritationinthethroat. Thereason for thisisthat the sharp ends of crystalswhich are present in the cellsof
theleavesprick theinside of thethroat. Theseare called Raphides. Similarly, calcium carbonate crystals
acumulateintheleaves of Banayan treesin theform of bunches.

E Ac’ci\/i‘cg -1

Materialsrequired :- Banyan leaf, glycerine, water, slides, anew blade, red ink, microscope.

Put apart of the Banyan leaf in apiece of potato or pumpkin. Cut thin uniform sectionsout of it
with the help of anew blade. Put the sectionsin awatch glass containing water and add two drops of red
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Fig14.2 V.S. of aBanyan |eaf

ink toit. Observeathin section under the microscopeand compareit with Fig 14.2. Could you identify the
cacium carbonate crystalsin the section?

Repeat the same activity using Nerium (kaner), Ziziphus (ber), Money-plant and Arum (arvi)
leaves and identify the crystals under the microscope. Certain excretory products of plantslike gum,
rubber, etc. areuseful for man.

2N we have Learnt

The process by which unwanted metabolic productsare removed fromthebody iscaled excretion.
Kidneys, Ureter, Urinary bladder and Urethratogether form the excretory systemin man.
Ammoniaisconverted to ureaintheliver.

Kidneysfilter out unwanted substancesfrom the blood.

Organisms, livingin dry environments produce solid uric acid asan excretory product.

In simplemicro organismsexcretion takes place through the body surface.

Specid organsare present for excretion inanimalsbut not in plants.

>
>
>
>
>
>
>
>

In some plants, unwanted substances are accumulated in theleaves, bark, stem, etc. Rubber, Gum,
Raphides are examples of such unwanted substances.

W | ®uestions for practice

1. Choosethecorrect answer
1.  Unwanted substancesarefiltered from theblood by-

a Heart b) Lungs c) Kidney d  Stomach

2. Themain excretory substancein manis-

a Uricacid b) Urea c) Water d  Sweat
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3.

In bird droppings thecolour of uricacid is-
a) Black b) White c) Green d  Green& White

In our body, which organisresponsiblefor conver sion of ammoniato urea-
a Liver b) Kidney ¢) Lungs d  Heat

I n which or ganism doesammonia get dir ectly dissolved in water through thebody
surface-

a Moquito b) Parrot ¢) Lizad d  Amoeba

2. Answer thefollowing questions:

1
2.
3
4.
5
6

Why itisnecessary to remove unwanted metabolic productsfrom the body?
Wherearethekidneyssituated?

How isurineformed?

Name some of the excretory substancesformedin plants.

How does excretion takesplacein birdsand insects?

Draw alabelled diagram of theexcretory systemin human beings.

Do these also

1. Makealist of various organismsfound around you likelizard, snake, bird, cockroach, cow, cat,
fish, squirrel etc. and write the main excretory substance they produce:—

S.no.

1

2
3.
4.

Nameof the or ganism Main excretory substance
Fsh Ammonia
Pigeon Uricacid

2. Withthehelp of your friendsand teachersidentify some of the plantsaround you which produce

rubber, gum, raphides, etc. asexcretory substances.



Chapter 15

Electricity hasanimportant placein our life. Without it we cannot evenimaginethe existence of the
modern world. Bulbs, fans, radios, televisionsetc. all run on electricity. Theflow of chargesiscalled
electric current. To know el ectric current more clearly, it is necessary to know the basic nature of electric
charges.

In previous classeswe have studied that when aplastic comb isrubbed with dry hair and brought
near small piecesof paper it attractsthe paper pieces. Similarly while switching thetelevision on or off if
we bring our hand near the screen a crackling sound is produced. All these events occur because of
electric charges.

EI“"! Ackivity - 1

Materialsrequired :- Drinking Straw, balloon, comb and paper.

Rub the straw on asheet of paper 5to 7 timesand placeit onthewall. Similarly rub an air filled
balloon on apaper sheet 5to 7 timesand placeit on thewall. What happensin thetwo stuations?You will
find that the straw aswell asballoon stick to thewall. Combing dry hair or rubbing straw or balloon on
paper makesthem develop acharge.

15.1 Charged and neutral objects

The objectsaround usdo not show the presence of chargein normal conditions. Some of them get
charged when rubbed with paper or any other matter. Let usdo an activity to understand this.

o Activity - 2

Materialsrequired :- Scalesmade of plastic and wood, pen, comb, balloon, iron nails, cotton
cloth, candle and apolythene bag.

Rub each obj ect with the polythene bag and bring them near the small pieces of paper oneby one.
Make Table 15.1inyour notebook and categorize objects on the basis of your observations.

@ Table - 15.1

Objectsthat attract the paper Objectsthat do not attract the
pieces (charged objects) paper pieces (Neutral objects)
Plastic scale Wooden scale

z
:hpo[\)!—‘p_
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Some obj ects devel op charge on being rubbed with some other specific materials. The objects,
carrying charge, are caled charged objects.

15.2 Nature of charges

We saw inthe above activity that charged objectsattract small piecesof paper. Now wewill see
what happenswhen two charged objects are brought closeto each other?

E Aati\/i‘cg -3

Materialsrequired :- Two straws, thread, glassrod, silk cloth.

Rub straw with your dry hair. Now hang the straw with athread (fig. 15.1 (8)). Takeanother straw,
rubitwith dry hair. Bring it near the hanging straw. What do you see (fig. 15.1 (b))

(@ (b) () (d)
Hanging charged straw  On bringing the charged straw On bringing the charged glass rod  On bringing the charged slik cloth
close to the charged straw close to the charged straw close to the charged straw
Fig.15.1

“When two objects with similar charges are brought close to each other, they repel each other.”
Now rub aglassrod with the silk cloth and take the glassrod and silk cloth near the hanging charged
straw, turn by turn. (fig. 15.1 (c), 15.1 (d)) what do you see?You would seethat in one situation thereis
attraction and in the other situation, thereisrepulsion. That means opposite charges/devel op on thetwo
objects (glassrod and silk) when they are rubbed with each other.

“When two objects with opposite charges are brought near each other they attract each other.”
It wasonthe basis of experimentsof thistypethat the scientists concluded
Charges are of two kinds — positive charges (+) and negative charges (-).

We must remember that it isonly aconvention to represent onekind of chargewith apositivesign
and theother kind of chargewith anegativesign.

Thecharge developed on thestraw whenit isrubbed with paper isassumed to be negative. Smilarly
the charge devel oped on the glassrod when rubbed with silk is assumed to be positive, whilethesilk
becomes negatively charged.

E Ac’ct\/’b’cg -4

Materialsrequired :- Two straws, aglassrod, paper, apiece of silk cloth and cotton thread.

1.  Hangastraw with the help of the cotton thread. Rub the straw with paper.
2. Takeaglassrod andrubitwiththesilk cloth.
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li?l Table - 15.2

STATIC ELECTRICITY 125
Bring theglassrod and silk near the hanging charged straw one by one. You will seethat straw is
attracted towardstheglassrod and isrepelled by silk.

Rub another straw with paper and bring thisstraw and the paper near the hanging straw oneby one.
Both strawsrepel each other and thereisattraction between the paper and the hanging straw.

Sinceit isassumed that when we rub the straw with paper, then the straw getsnegatively charged,
therefore the glassrod would have apositive charge. Similarly identify the charge on the other
objectson the basis of whether they attract or repel the hanging straw and writeitintable 15.2.

Likechargesrepel each other and unlike charges attract each other.

“Repulsion between two objects can prove that both objects are charged.”

On rubbing the glass rod with silk cloth On rubbing the straw with paper

Chargeonglassrod | Chargeonsilk Charge on straw Charge on paper

Positive(+) | ..l Negative(-) | «ooeriiiiiiiiiin,

15.3 Propertiesof charged objects

The properties of charged objects are given below —
Each charged object attractsthe neutral object towardsitself.
Likechargesrepe each other.

Un-like charges attract each other.

\

Electrictester

Electric tester is used to know the presence of current in an electric circuit.
It containsa metallic rod whose central portioniscovered with a plastic or rubber
tube. At one end of the metallic rod a carbon resistance is attached.

A neon bulb, a spring and a brass cap are attached to the other end of the
resistor.

C—

The open end of the metallic rod of the tester is connected to the electric
circuit and the brass cap is connected to the hand. In thissituation electric charge Y
flowsto the Earth after passing through the metallic rod, the resistance, thebulb, ~ Fig-15.2a
the spring and then our body. In the situation when charge flows through the (Electrictester)
instrument the neon bulb inside, starts glowing and shows the presence of current in the circuit.

The price of a electric tester is between Rs. 5 to 10. Request your teacher or guardian to
show you the flow of current using a tester and observeit.
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15.4 Different methods of char ging obj ects

(@) Chargingby friction -

We have learnt to charge different objects by rubbing them with each other. Weknow that when
two obj ectsarerubbed together, then both objectsget charged. Thismethod iscalled charging by friction.

: Activity - 5
4

Materialsrequired :- Oneplastic chair, woollen sweater or shawl or cotton cloth electric tester.

The boy sitting on the chair with charge on him (charging by friction)
Fig.—15.2b

Indry atmosphere make aboy sit on aplastic chair. Ensure that thefeet of the boy do not touch the
ground. Rub the back of the chair with awoollen sweater or ashawl or cotton cloth eight to ten times.
Now touch thetester on the body of the boy sitting on the chair (fig. 15.2). What do you see?

On touching the boy sitting on the chair we get an electric shock. Thereasonisthat chargeis
generated by rubbing the plastic chair with thewoollen swesater or the shawl or cotton cloth.

2 Charging by contact -

: Actlvity - &
fie® Y

Materialsrequired :- Two plastic scales.

— -ah"' o

Fig.—15.3 Charging by contact
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Rub one plastic scale with paper 5 to 6 times (fig. — 15.3 a). Touch this scale with the other plastic
scale. Now placethe other scale near small piecesof paper (fig. -15.3 b). Seewhat happens?

Any object, on being touched with an object having charge, getscharged. Thisiscaled charging by
contact. If an object ischarged by contact then it developsacharge of the samekind asis possessed by
the object withwhichit istouched. It isdifficult to charge the objects made up of metal s becausethe
charge developed in them flowsto the Earth through the human body. If ametal pieceisplaced onan
insul ated stand and then charged by friction then the charge devel oped ismaintained.

(3) Charging by induction -

E Aatz,\/utg F

Materialsrequired :- A glasstumbler, thick copper wire, aglassrod, silver foil used on sweets (2
cmlongand 1/2 cmwide), silk cloth and pencil.

Removetheinsulator coating of the copper wire, Takea5 inch long piece of thiswire. Roll thisover
the pencil in such away that one end of the wire becomes perpendicular and pointsin theupward direction
whiletheother end pointsdownward, in linewith thefirst end. Fold thelower end of thewire tobeinsde
thetumbler and make ahook. Now fold thesilver foil fromitsmid point and placeit over thehook such
that it hang onthe hook. (fig. 15.4a)

.2
L
X YT >

i at

a. hanging neutral foil b. Leavesof foil spread out due to the effect of induction

Fig.—15.4 Electroscope

Keep thisarrangement insdethe glasstumbler such that thefoil doesnot touch thewalls.

Now rubtheglassrod with thesilk clothand bring it closeto the upper end of thisapparatuswithout
touching it. Seewhat happens?You will find that on bringing the charged rod closeto thisapparatus, the
upper end of thewire becomes negatively charged and the other end gets positively charged. Because of
thisboth leavesof thesilver foil moveaway from each other. Sincethesilver foil and the copper wireare
incontact, when acharged object comescloseto the copper wirethesilver foil receives charge developed
dueto induction. Both leaves move away from each other because they have the same chargesand are
spreadout (fig. 15.4 b). Thisiscalled charging by induction.
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¥ | Answer these

1.  How canwecheck whether an object ischarged?
2. How many typesof chargesarethere? Writetheir names.

3. How many wayscan be used to charge an object?

15.5 Gold leaf electroscope

Gold lesf dectroscopeisasendtiveinstrument. Withitshel p the presence
of chargein any object can be detected. The electroscope generally containsa
metalicrod placed inaglassjar. Oneend of therod isconnected to ameta coil
abovethemouth of thejar. The other end of themetallic rod hasagolden foil
with two leavesplaced onit. Theseleavesareinsidethejar (fig. 15.5).

When acharged object isbrought closeto the upper end of thegold | eaf Fig. — 15. 5
electroscope, itsgold leavesmove away from each other. Thisisbecausethefoil | Golden leaf Electroscope
get charged dueto induction. On removing thecharged object, theleaves collapse
and comecloseto each other. It would be gppropriateto perform the above experiment in adry aamosphere.

15.6 Chargein theatmosphere-

Thundering cloudsand lightening areknown to people sincethe primitive ages. Around 250 years
ago Benjamin Franklin proved that lightening isanatura event occurring dueto charged particles.

Through some experimentsit hasbeen observed that thetiny dropsof water in the clouds develop
positive charge. Bigger and heavier dropshave negative charge. Positively charged tiny drops, duetotheir
light weight move towardsthe upper part of the cloud with air and the negatively charged dropsmove
towardsthelower part.

Fig.—15.6 Electric discharge between clouds with opposite charge



A large force of attractions exists between the
oppositechargesonthecdlouds. But thear between clouds
preventsthe chargesfrom coming closer and neutraize
each other. When theamount of chargeisvery large, the
electricinsulation can break. In such asituation electric
charge can flow through air. When thishappenstheair
getsheated to avery high temperaturedueto theelectrica
energy and starts luminescencing (fig. — 15.6). This
process is called electrical discharge. We see the
luminescenceof ar intheformof lightninginthesky. This
sustainsfor avery short duration. The cracking sound
produced by the lightning discarge can bevery intense
and we hear it asthe thundering cloud.

Sometimes at the time of the lightening, the
dischargeflowsto theground through tall trees, buildings
or other structures and damages them (fig. — 15.7). When
thishappens, we say that lightning hasstruck. Lightning
can hurt human beings and animal's. Sometimesit even
causestheir death. In mountainousregionslighteningis
morecommonthaninplans.

someareuseful.

LUV TLHRRHT T

Fig.—15.8 Lightning Conductor

Lightning Conductor
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Fig.—15.7
Lightning between a tree and charged clouds

Advantages of lightening —
Many natura eventsoccur at thetimeof lightning. Out of these,

1 Theintenseheat generated inlightening helpsin theformation
of oxidesof nitrogen from oxygen and nitrogen. These
oxidesdissolveinwater to makevery dilutesolution. These
solutions provide our Earth with nitrogen compounds,
necessary for thegrowth of plants.

2. During lightning, oxygen gas gets converted to ozone gas.
Thelayer of ozone gas preventsthe ultraviol et radiations
from the Sun to reach the Earth’s surface.

Itisnot that e ectric discharges can occur only between clouds
having opposite charge. Sometimes the discharge also occurs
between charged clouds and the Earth. For exampleif acharged
cloud comescloseto the Earth and passesover sometall building or
tree, then an opposite chargeisinduced in them. Consequently an
electric discharge occurs between the cloud and that building. This
discharge can damagethebuilding.
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To prevent tall buildingsfrom getting struck by lightning, lightning conductorsare used. These
conductorsconsist of athick and flat metallic rod with the upper end shaped like atrident. Thisconductor
isfixed at the highest point of the building and thelower end of therod isconnected with acopper plate
buried deep inside the ground (fig.—15.8).

When charged clouds pass over the building, then alarge opposite chargeisproduced inthe upper
part of the conductor by induction. At thistime an el ectric discharge takes place between the cloud and the
lightning conductor. Thewhol e charge goesto the ground through the rod and thereisno damageto the
building.

Benjamin Franklin (1706 - 1790)

Intheyear 1752 Franklin together with hisson William did hisexperiment
of flyingkites, and showed that lightning isanatural event. Hemade hiskitewith
asilk cloth and sticks of Devdar tree. A thin metal wire was connected to a
wooden stick in such away that one of itsends pointed to the upper part of the
kiteand the other end remained connected to thethread of thekite. When Franklin
flew hiskite on astormy day with repeated lightening and thunder. Thekite
begantofly inthe sky, then they observed that dueto thetransfer of chargefrom _ .
the cloudsto thekite, itsthread becametaut. They connected themetalicwire, | .
which wastouching the clouds, to the ground, thisgrounded the charge on the i g 1706-179%0)
thread. Thisproduced aspark. Their observation showed lightningiselectricin nature.

r

wP | Answer these |

1.  Whatisalightening conductor?
2. Onwhat principle doesthe electroscopework?

N e have Learnt

An object can be charged by rubbing it with another object. Thisiscalled charging by friction.
Charged objectsattract small pieces of paper.

Itisdifficult to charge objectsmade of metals.

Therearetwo kindsof chargesin nature: (+) positive chargesand (-) negative charges.
Likechargesrepel each other and unlike charges attract each other.

Objects can be charged by friction, by contact and by induction.

With the hel p of an electroscope we can test whether an object ischarged or not.
Lightningisdueto theéectric discharge of chargesfromthe clouds.

Lightning conductor hel psin protecting lifeand property of human beings.

>
>
>
>
>
>
>
>
>

Ruestions for practice

1.  Choose the correct answer —
1.  Onrubbingtwo objects (a) and (b) if (a) attains negative (-) charge then (b) will have—

(&) negativecharge (b) negativeand positive chargesboth
(c) postivecharge (d) noneof these

2. Out of thefollowing, which onecan not beeasily charged by friction?
(& glassrad (b) bdl of wool

(c) copperrod (d) bdloonfilledwithair
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3. Human body for electric current is —

(@ aninsulator (b) sometimesaconductor / sometimesan insulator
(c) aconductor (d) noneof these
4.  When two objects are rubbed together, then they develop —
(&) oppositecharge (b) samecharge
(© Nocharges (d) sometimesoppositesometimessamecharge
5. Lightning conductors are made —
(@ of metd (b) of non-meta
(¢) bypantingthewdls (d) of wood
2. Fillinthe blanks —
(@ Thematerials that allow electric current to pass through themare called ........... of electric
current.
(b) Likecharges............. each other, while unlike charges .......... each other.

(©) Themechanism used to protect the buildings from lightningiscalled ...........
(d) When two objects are rubbed with each the nature of the charges produced on them

Writethe namesof two conductor sand two insulator sfor electricity.

Why doesthechar geon an obj ect vanish when theobj ect comesin contact with our body?

What precautionsshould wetaketo protect our selvesfrom lightning?

Give reasons —

(@ Itisunsafeto stand under treeswhileitisraining and lightning.

(b) Thefeather of apeacock stretcheson being rubbed between two papers.

(c0 Whenthetdevisonisswitched onor off, acrackling soundisproduced if ahandisplaced on
the screen of thetelevision.

3.
4.
5.
6.

Do these also

1. Taketwoempty boxesof camerareds, wrap themin silver foil and hang them closeto each other
with the help of silk thread as shown in fig. — 15.9. Touch these boxes with a polythene bag after
rubbing it with dry hair for one minute. What happened?Why did it happen? Find thereason.

L 1
<
&
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Fig.—15.9
2. Rubmustard or seaseme seeds kept inside apolythene bag for sometime, then keep themina
Plastic or paper plate. What happens? Why doesthis happen? Discussit with friendsin your class.



Chapter 16

You haveread about various systems of the human
body. Just imagine how our body would have been affected
if there would have been no coordination between these
systems. We can comparethehuman body with abig factory.
A factory hasvarious departments- each havingitsown job
to perform. There is a manager to ensure coordination
between all the departments which is necessary for the
smoothfunctioning of thefactory. Similarly, variousfunctions
of the body likewalking, breathing, digesion of food, etc.
need control and coordination. Thiscontrol isbrought about
by two mechanisms:

1. thenervoussystem 2. chemical substances
Nerves

16.1 Nervous system

Itsmain partsare
1 Bran 2. spina cord :
3. nerves 4. senseorgans Fig. 16.1 : Human Nervous System

1. Brain-Itisthemost delicate and most important part

of thebody. Itisprotected by theskull. It controlsfunctionslike speech, hearing, touch, taste, smell,
recognition, etc. All processesand functions taking placein our body areregisteredinthebrain ( Fig

16.2).

2. Spinal cord- Theback sdeof thebraintapers into
along tube which is called the spinal cord. Itis
protected by abony column, thevertebral column.
Numerous nerves arise from the spinal cord and
reech dl partsof thebody. Thus, it kegpsgetting al
theinformation about the processestaking placein
thebody. Wewill seelater how brain and spind cord
cometo know about the processestaking placein
the body.

3. Nerves- Fig. 16.1 shows the nerves, which are
thread-like and are spread like anet throughout
the body. These nerves connect each part of the
body with the brain and the spinal cord. The nervesare of two types:

1. Afferent nerves 2. Efferent nerves

Bran

Fig. 16.2: HumanBrain
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Thosenerveswhich conduct nerveimpulsesfromvariouspartsof the body to brain and spind cord
arecalled afferent nerves. Those nerveswhich carry the nerveimpul sesfrom brain and spinal cord to
variouspartsof the body are called efferent nerves.

If our foot happensto suddenly touch ahot surface, wetend to immediately moveit away fromthe
source of heat. Thus, our body senses the changes taking place around us and reactsto them. All these
changeshappening around usarecalled stimuli ( sngular: stimulus). The changetaking placein our body in
reactiontothestimulusiscaled response. Intheaboveexample, the hot surfaceisthestimulusandimmediate
removd of thefoot istheresponse. Fill up table 16.1 according to the given conditions.

@ Table - 16.1

S.No. Condition Stimulus Response
1 Starting due to sound of a blast Sound of ablast Starting
2. Feeling of apprehension due to examination
3. Trembling dueto cold
4. Watering of mouth at the sight of good food
5. | Turning the head in the direction of sound

In each of the above examples, stimulusis being provided from outside the body and hence, itis
cdled an externd stimulus. Apart fromthis, somestimuli (internd stimulus) comefromwithinthebody, like
secretion of gastric juices after thefood reachesthe stomach etc.

Soina

16.2 Reflex Action

Thereare certain activitiesin our body which
arenot under our control, for example, trembling due
to excessive cold, sneezing, watering of mouth,
blinking of eyes etc. These are called involuntary
actions. Certain activities of our body are under our
contral, likestanding up, Sitting down, waking, turning
the head, bending, etc. Thesearecalled voluntary
actions. Sometimesinvoluntary actionstake place
ingantaneoudy and saveusfrom dangeroussituations.
Let usunderstand thisby taking two examplesfrom
our daily life. (Thisisnot an exampleof aninvoluntary
action). Weautomaticaly raiseour handsin protection
whenwegpprehend ablow.Our eyelidsget haf closed Fig16.3 ReflexArc
inbright sunlight. These actionstake place asaresult of changesin our environment and arecontrolled by
thespinal cord. Thesearecalled reflex actions.

Duringreflex action, the afferent nervestake the messageto the spina cord and thereturn message
istakento various parts of the body by efferent nerves. Inthisway, an arcisformed whichiscalled the
reflex arc. (Fig 16.3) . Thebrain getsinformation about thereflex action after itiscompleted.
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Someactivitiesaregivenin Table 16.2. Write the name of theorgansinvolved inthese activities.

@ Table - 16.2

S.No Activity Organ involved
I Pin prick Skin
2 Smell of flower
3 Taste of food
4. Recognition of colour
5 Hearing sounds
6 Touching a hot object

Our skin, nose, tongue, eyesand earsarethe organswhich sensethe outer stimuli. Therefore, they
arecalled sense organs.

= Awnswer these

Namethe organs present in the nervous system of man.
What are efferent nerves?

What arethefunctions of the nervous system?
Nameastimuluswhich you observeinyour daily life.
What happenswhen your finger getssuddenly pricked?

u s wbdhPE

16.3 Coor dination dueto chemical substances

Besidesthe nervous system, thereare some special glandsin our body which helpin control and
coordination. Thesearecalled endocrineglands. Theseglandssecretedifferent typesof chemicd substances
called hormones. These hormones control various processeslike growth, devel opment etc.

You know that digestive juices secreted by digestive glands aretaken to various partsof digestive
system with the help of special ducts. The special character of endocrine glandsisthefact that the
hormones secreted by these glands are transported without the help of any ducts. Therefore, they areaso
caled ductlessglands. Thesehormonesare secreted directly into the blood stream from wherethey reach
variousorgansof the body.

L et ustry to understand some of theseimportant glands.
Pituitary Gland

Thisgland is situated just below the brain. It is a pea-shaped gland and secretes anumber of
hormones. These hormonesinfluencethe secretion of hormonesof other glands. Therefore, thisgland is
called the master gland. Themain hormone secreted by thisgland isthe growth hormone. It controlsour
height. You must have seen dwarfsin circusor films. Can you guessthereason for their dwarfness? If
growth hormoneissecreted in excess, thereisexcessiveincreasein height, whileadeficiency of this
hormoneleadsto dwarfness.
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Pituitary gland
Parathyroid
hyroid

Adrend

Pancreas

Tedtis

Fig 16.4 Endocrine Glandsin Human

Thyroid Gland

You must have heard about a disease called * Goitre’. A person suffering from this disease has a
swollenthroat. Thisswellingisduetoincreaseinthesize of thethyroid gland. Thisglandissituatedinthe
throat. Thehormone secreted by thisgland controlsthe metabolicrate of the body. lodineisnecessary for
the smooth functioning of thisgland. Canyou guesswhy doctors advise usto takeiodized salt in our
food?

Pancreas

You haveread about the therole of pancreasin digestion. One part of thisgland functionsasan
endocrine gland and the hormone secreted by thisgland controlsthe amount of glucose presentinthe
blood. A shortage of thishormoneleadsto the disease called diabetes. You must have seen some people
around you who avoid taking sugar and sugary foods. Such peopleare affected by thisdisease and are
cdled Diabetic.

Testisand Ovaries

Hormones secreted by these glands areresponsiblefor secondary sexua characters. For example,
testisareresponsiblefor facial hair, heavy voice and devel opment of body musclesinmales. Infemales,
hormonesformed inthe ovariesareresponsiblefor thedevelopment of feminine characters.

16.4 Control and coordination in plants

Doyouknow that plants, likeanimass, area so sensitivetowardsexternad stimuli? They do not havea
nervoussystem but still they react towardslight, presence of moisture, touch, gravitationd pull, etc.

Likeanimals, plantsal so secrete hormones; thesearecalled plant hormones. They mainly control
thegrowth of plantsand arecalled growth substances. Some of theimportant plant hormonesaregiven
intable16.3
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@ Table - 16.2

Generd plant hormonesand their functions-

( )

Hormone Function
Auxin Influencesgrowthin plants
Gibberdlin Influencesflowering
Cytokinin Influencescell divison
| Absciscacid Stopsgrowth after reaching thefull size ]

Answer these

What areendocrine glands?
What are hormones?
Writethe nameand functionsof any two plant hormones.

we have Learnt

vV V VY V V

W | Questlons for practice

Inliving systems, control and coordination isundertakenin two ways. a) by thenervoussystem b)
by chemical substances.

Main organsof the nervoussystemare: @) Brain b) Spinal cord c) Nerves d) Senseorgans

Nervesare of two types : a) Afferent nerves- these nerves conduct message from various parts of
the body to brain and spinal cord. b) Efferent nerves- These take messagesfrom brain and spinal
cord to various parts of the body.

Reflex actioniscontrolled by thespina cord.

Skin, nose, ears, tongue and eyesare our sense organs.
Endocrine glands secrete hormones.

Hormonescontrol thedow activitiesof our body.

Pituitary, thyroid, parathyroid, adrenal, pancreas, ovaries and testis are various endocrine glands
present in man.

Which of thefollowing arereflex actions:

a Immediateremoval of handjust after it touchesahot surface.
b)  Carryingathing fromoneplaceto another.

c)  Thinkingbefore performing sometask.

d)  Amazed after asudden blast

€  Trembling dueto excessivecold.
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2.  Fillintheblanks:-
a Reflexactioniscontrolled by
b)  Nervewhichtakesthe messagetothebrainiscaled nerve.

c¢) Touchisfdthby
d) Wegrowinheghtdueto hormone.
€e) Level of sugar in the blood is controlled by a hormone secreted by
gland.
f) ___ hormoneisresponsblefor floweringin plants.
3.  Matchthefollowing :-
Ovariesand testis —— Controlstheleve of sugarinblood
Pancreas —— Secondary sexual characters
Pituitary gland —— Panthormone
Gibberdlin —— Mastergland

4.  Answer thefollowing questions:-
a  Howischemica control and coordination doneinliving systems?
b)  Writethefunction of an efferent nerve. What are sense organs?
¢  Whyareendocrineglandscalled ductlessglands?
d)  Writethefunctionsof plant hormones?

Do these also

1.  Withthehelp of your classmates, makealist of thevariousactivitiestaking placein your body and
classify accordingto thefollowing criteria

[ S.No. [ Voluntary activities Involuntary activities
1 Bending Beating of heart
2.
31

2. Contact adoctor and find out the symptoms and precautionsto be taken during diabetes. Discuss
thesamein your classroom.



Chapter 17

17.1 Skeleton

Theframeof our body ismade of bonesand isknown asthe

skdeton.

Figure17.1 Imaginewhat would have hgppened if your body

did not have askeleton?

Bonesof our body help initsmovement, maintainitsshape,
and protect the soft organs such as brain, heart and lungs from

injury.

Letusnow identify thevariousbonesfoundin our body. A large
pictureof the human skeleton hasbeen given a theend of thisbook.
By moving different partsof your body, and withthehep of thispicture,
try toidentify thedifferent bonesand col our themone-by-one.

17.1.1 Skull

Theskull ismadeup of anumber of boneswhich areattached
to each other. The skull is hollow from theinside. The brain is

protected in the cavity of theskull.

Ac’ci,\/r',’cg ~ 4l

Fig. 17.1: Human Skeleton

Moveyour lower jaw. Do the bones of the upper jaw also movein asimilar way? Fedl the bones of
your skull, nose, ear , forehead and jaw by touching them.(figure 17.2)

Fig.17.2: Humans Skull

17.1.2 Backbone (Vertebral Column)

ﬁi‘% Activity - 2

Ask your friend to stand, then bend forward and try to touch
the ground with both hands. Pressafinger just behind his/her neck
and moveit backwardsto feel thevertebral column.(Figure17.3)

In man, the backboneismade up anumber of small ring-like
bones. Each of theseringsiscalled avertebra Young children have
33 vertebrae. Asthey grow older, the 9 vertebraein thelower part
of the spinefusetogether, toformasingletriangular bone. Thehollow
spaces of thevertebraeformacanal in which the spinal cordlies
protected. Imagine what would have happened if you had asingle
long back boneinstead of separate vertebrae!
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17.1.3 Ribs

You haveaready read that thelungsand heart aresituated in
the chest in acage of bonesthat keepsthem protected. Let usnow
find out which bonesform thiscage. The bonesituated in the centre
at thefront of the chest is called the Sternum. Towardsthe back of
therib-cagethereare bones connecting the sternumto the vertebrae.
Theribscover the chest on both right and left side (Fig. 17.1).

Ask your friend to draw in adeep bresth and hold it for some
time. You can now count hisribs. How many ribscould you count?

17.1.4 Shoulder Bones(Pectoral Girdle)

[ ]
Ac’civi’cg -3

Tell your friend to pressagainst awall asshowninthefigure  Fig. 17.3: Feel the Vertebral column
17.4. Can you seetwo projecting bones bel ow both the shoulders on doing so? Both these projecting
bonesare called the Scapular bones.

17.1.5 Clavicles

Thebonelocated in the upper part of the chest, which stretchesfrom
the neck to the shoulder iscalled the Clavicle. Try and find this projecting
bone by moving your finger from below your throat towardsthe shoulder.
Similarly, try tofind the clavicleon the other side of thethroat.

Scapulaand clavicletogether make up the pectoral girdle. Bones of
the upper armson both sidesarejoined to the pectoral girdle.

17.1.6 Hip Bone(Pelvic Girdle)

Fig. 17.4 : Feel the shoulder E Acti\/it5 -4

bones or pectoral girdle

Pressyour fingersjust below your
waist (Figure 17.5). Do you find two similar bones, one on each side?
These bonesarethe ends of amuch bigger girdlecaledthehipgirdle
boneor pelvic girdle. Each part of the pelvic boneis made up of three
separate bones. The Pelvic Gardleisattached to the backbone and the
thigh bone.

17.1.7 Bonesof theHand

[ ]
Ac’civi’ca -5

Movethedifferent partsof your arm and hand in different ways
andtry toidentify thevariousboneswiththehelp of Fig.17.1. Thereis ,
asinglebonefrom the shoulder to the el bow, two bonesfromthee bow Fed th'Z%'ellZi'g girdle
tothewrist, and the hand ismade up of many small and big bones.
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17.1.8 Bonesof the Leg

Look at Figure17.1. Youwill noticethat like hands, thelegsare d so made up of many bigand small
bones. The uppermost isthethigh bone. Thisisthelongest and the strongest bone of our body. Thereare
two bones below theknee. Movethefoot and toes and noticethat they are also made up of many small
bones.

17.1.9 The knee

E Ac’ci\/i’ca - 6

Straighten your leg, hold theknee with your fingersand moveit. Canyou fed acap-shaped moving
bone? Identify theboneinfigure17.1.

17.2 Flexible Bones (Cartilage)

E Activity - 7

Fedl thebone between your wrist and elbow by pressing it with your fingers. Thisisahard bone.
Now touch your earsand notice how some partsof your ear are soft and othersare hard. The soft part of
your ear ismadeup of aflexibleboneknown ascartilage. You can aso now identify the cartilageinyour
nose. Cartilageisalso found in other partsof the body including between the vertebrae, in the backbone
and between theribs and the chest bone.

By now you must have coloured thefigureto show al the bonesidentified by you. Show thisfigure
to your friends and find out which additiona bonesthey havemarked. If you haveleft out then find these
bonesin your body and show theminyour figuretoo.

17.3 Joints

Our skeleton ismade up of many small and large bones. The placeswhere these bonesarejoined
arecalledjoints. Joints are very important because they enable usto move different parts of our body.
Identify different jointsin your hands, legs, neck, elbow and knee by bending these parts. Some of the
important joints are —

1. Ball and Socket Joints

E Aa’c’L\/’L’cU -2

Material required :- afused bulb, coconut shell
L et usperform an experiment to explorethejoint between the shoulder and theboneof theupper arm..

Put the fused bulb into the coconut shell and move it around—notice how the round bulb gets supported
whileit movesintheshel surroundingit. Thistypeof jointiscaled aball and socket joint. Thistypeof joint
dlowsfor movementinal directions. Thesejointsarefound in thethigh and Pelvic Girdleaswell. Look at
figure 17.6 and identify which bone actslikethe bulbsand which actslike the coconut shell. Stretch your arm
out straight ahead and rotateit to be ableto fed theball and socket joint inyour shoulder.
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ig Shoulder bone

Bone of theupper arm

Joints

Fig. 17.6: Ball and Socket Joint

2. Elbow Joint (Hingejoint)

Try torotateyour armat the elbow. Areyou ableto rotate thisjoint in the same manner inwhich you
could rotateyour shoulder? There isadifference between the shoulder and the elbow joints. The elbow
joint allowsthe armto move only up and down, whereasthe shoulder joint letsit rotateal round. The
elbow jointissimilar to the hinges of adoor because the hinge allowsthe door movement in only one
direction. Similar jointsarefoundinthefingers.

Thebody hasother kinds of jointsin addition to the ball and socket and hingejoints. Theseinclude
didingjointsin the backboneand wrist. It isbecause of these didingjointsthat we can move our wrists
and neck. A pivot joint ispresent between thefirst vertebraand the base of the skull. It isbecause of this
joint that the neck can moveforward and backwards aswell asright and | eft.

Jointsof afingér Joint of an Elbow Joint of aKnee
Fig. 17.7: Hinge Joint

17.4 Muscles

You have sofar read that getting up, sitting down, walking around, bending down and rotating the
neck require the movement of bones. But bones cannot move on their own—for this there are some parts
which can be seen moving just bel ow the skin. These partsareknown asmuscles. You have already read
about muscular tissue. Let usnow understand how muscles
hel pin themovement of our body.

ﬁ Activity - 9

Closethefist of your right hand and touch your
shoulder withit. Observethe changein the upper part of
your armasyou moveyour fist. With your left hand press
theupper part of your right armand notice how it becomes
hard and bulges (figure 17.8). Thishardnessisduetothe
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contraction of muscles. Bring your right hand back to itsoriginal position. What change ocurred inthe
muscles? The movement of the bonesismade possible by the contraction and relaxation of muscles. In
thismanner, different body parts can movewith the bonesand musclesworking together. Even the beeting
of the heart takes place dueto the contraction and relaxation of muscles. Various musclespresentin
different partsof the body together make up the Muscular System.

E Act’wit@ - 10

|
\
Stretch your arm and then bend and Straighten your fingers |
\

N\

one by one. Observe the movement of the muscles. Could you
see separate muscles moving different fingers? Stand up and
hold tight your right thigh with both hands. Now lift your knee
up, moveyour legforwardsand backwardsand fed themuscles
of your thigh. Try to moveyour leg without moving themuscles
(figure17.9). Couldyoudoit?

Move other parts of your body likeyour knees, fingers, S | =

toes etc. and feel the movement of the muscles. Now fill the Fg.17.9
Table17.1 Feel the movement of muscles of the thigh
Wi Table - 171
S.No. Activity M uscle movement
felt/not felt

1. Chewing food

2. Breathing in and out

3. Lifting weight

4, Clenching and unclenching the fist

5. Moving the toes

6. Moving eyelids

(&5

we have learnt

Our body ismade up of aframe of boneswhichiscalled the skeleton.

Thebrainisprotected by the skull.

Thebackboneismade up of aseriesof bonescalled the vertebrae.

Theribsinthe chest make up acage.

Thebonesof armsare attached to the pectoral girdle and those of thelegstothe pelvicgirdle.

Cartilageissoft and flexible. It isfound in the ear, nose, between the vertebrae and between theribs
inthechest.

The placeswhere bones arejoined together are called joints.

Thejoint between the shoulder and the arm and that between the pelvic girdle and the thigh bones
iscalled aball and socket joint.

> Hingejointsarefound in theel bows.

YV V V VYV V V
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>  Themovement of bonesismade possible by the contraction and rel axation of muscles.
> Variousmusclespresent in different partsof the body together make up the Muscular System.

W | Questions for practice

1. Choosethecorrect answers.
1. Balland Socket jointisfoundin
a Shoulderandarmbone b) Elbow

c) Upperjaw d Wrig
2. Vertebraearefoundin

a Sl b) Hands

c) Backbone d) Fingers
3. Cartilageisfoundin

a Hands b) Ear

c) Foot d) Sull
4.  Hingejointisfoundin

a Upperjaw b) Elbow

Cc) Lowerjaw d) Shoulder

2. Correct and rewritethefollowing sentences
a)  Cartilageprotectssoft organslikebrain and lungsfrominjury.
b)  Bonesof thehand are connected to the Pelvic girdie
¢) Thebrainisprotected by therib cage
d)  Bonesand musclestogether formthe muscular system.
3. Answer thefollowing questions
a  Inwhich part of thebody isthelongest bonelocated in your body found?
b)  What istheuse of the backbonein thebody ?
¢) Explanthejointsfoundinthefingersandknee.
d)  Why can’tearthworms stand up straight like human beings?
e  Makealigof dl theorgansinthebody by touching or movingwhichwecanfeel themuscles.
f) What would happen if therewerenojointsin our fingers?
g  Whatisthedifference between boneand Cartilage ?

h)  What do you think would have happened if there were threadsinstead of musclesin your
body?

Do these also

1.  Tryandobtainan X-Ray filmsof bonesfromahospital or from personswho havesuchfilms. Try to
identify the bones seeninthe X-Ray by comparing themwith thefigure of the skeleton giveninthe
book.



Chapter 18

18.1 Movement in Plants

Toapersoninamoving train, everything around appearsto berapidly moving backwards, including
houses, trees, bicyclesand people. But do the plantsreally move ? Can plantsmoveat al? In fact, most
plantsremain stationary at one place. However, different partsof theplantslikeroots, leaves, branches
and shootsmovein thedirection of stimuli. In an experiment in the previousclass, you had seen that the
stem movesin thedirection of light, whiletheleavesof thetouch-me-not plant closewhen touched. Thus,
variouspartsof the plant show reactionsto variousstimuli and thisprocessiscalled tropism. We shal now
observe movementsof plantswhich occur asaresult of externa stimuli.

Materialsrequired :- Plastic or glass pot or tumbler, channa(gram) seeds.
Takeaplastic or glass pot and germinate the chana (gram) seedsinit ((figure 18.1).

Fig. 18.1 : Geotropism and Phototropism

Observethedirection of the emerging roots. Now keep the pot horizontal for 2-3 daysand examine
it again. Eveninthisposition therootstry to grow down towardsthe earth. This happensbecausethe
rootsare attracted towards gravity. Thisprocessis called geotropism.. Now let usseeif any part of the
germinating seeds moves towards light. The stem grows towards light, and this process is called
phototropism.

ﬁiii‘*’é'i Activity - 2

Materials required :— Strainer, gram seeds, soil and water

Take a strainer filled with soil and put 8 —10 chana (gram) seeds in it. Moisten the soil with water.
Hang the strainer on a hook in a tilted manner with the help of string. Water it everyday. After 4-5 days
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observethedirection of the
roots. Keep observingthis
for another two or three
days. Changethedirection
of the strainer again for 2 — |-
3 days and observe the | — .
direction of movement of |~ -
roots and how it changes.
Aretheroots affected by
only gravity orissomeother
stimulusalso acting upon Fig. 18.2: Hydrotropism
them?

Weobservethat initidly the rootscome out of the strainer following
gravity and grow downwards, but then they turn back towardsthestrainer
asthereiswater in the strainer which therootsrequire. Thismovement
towardswater iscalled hydrotropism ( figure 18.2).

You areawar eof thespecial property of touch-me-not plants.
The leaves of the plant close on touching it and reopen after a
short while. This movement in response to the touch is called
seismonasty.

Fig. 18.3: Thigmotropism

Observedifferent cregperslike Pumpkin (Kumhra), Peaand Bottlegourd (Lauki). Do thesedisplay
tropism? Thetendrilsof these climbersimmediately twist around asolid object like aspring the moment
they comein contact withit. Thistypeof sensitivity to touchiscalled thigmotropism.

18.2 Locomotion in Animals

You see many animalsaround you; some of theseanima swak, somefly, some crawl and others
swim. Movement of animalsfrom one placeto another iscalled locomotion.

Fill up Tableno. 18.1 onthe basis of locomotion of different animals

— You must have seen from the
@ Table - 18.1 table 18.1 that different animals use
different meansof locomotion. Just like

S.No. M ovement Animal plants, animalsalso react to external
1. Crawling Snake, Earthworm | simuli. Eathwormsaresensttivetolight.

. They move away from light and

2 |Waking | - T towardsdarkness. Mothsget attracted

3. |Hying | e y mmmmmmme- towardslight at night and hover around

4 Swimming | e J— lights. Cockroachesrunaway fromlight

and animals like bats do not usually
move around in the daytime. What could bethe use of locomotion for animals ? It isthisability to move
that allowsanimalsto find food and water, and also hel psthem to escapetheir enemies. Besidesthese
uses, finding apartner, laying eggs and finding asafe place to bring up the young are all possible only
because of locomotion.
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Eﬁ‘ Actlvity - 3

M aterialsrequired :- Microscope, Slides, Pond water

Takeadrop of pond water on aglassdide and observeit under amicroscope. You will beableto
seethe methods by which different microscopic animalsare ableto move (figure 18.4). Amoebaisa
single-celled anima which movesby forming pseudopodia. In Euglenathereisasinglethread-likestructure
whichisused for movement. Thisiscalled theflagellum, and it helpsEuglenain swvimming. LikeAmoeba
and Euglena, Paramoeciumisaso asingle-celled animal. Theentire surface of itsbody is covered with
sructurescalled cilia. Thesehelp theanimal in swvimming.

J__flagellum

! .pseudopodial

Amoeba

Paramoecium

Ac’ct’,\/r’,‘cg -4

Materialsrequired :- Live earthworm, white paper

Place an earthworm carefully on apaper and observeitsmovement closely. First thefront part of
the body contracts and movesforward. At thistime, the back portion remainsthick and small. This
happens because of the contraction and relaxation of muscles (figure 18.5).

Posterior Anterior

| End (Back) End (Front)
' _ 3 eonooocoooomt[] ) [ mooooocomo
2 QIeecoocoanooncoooxjjm» ¢ QO TEEETEDmDmosiiacoaonaononoats

Fig. 18.5: Locomotion in Earth worm

Thewaveof contraction of themuscletravelsto theback of thebody aswell, so that themiddieand
end portions of the body also successively become thin and elongated. Thiswhole sequenceisthen
repeated over and over again. When one portion isthin and el ongated, the other part becomesthick and
small dueto therelaxation of muscles.
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You haveseen mosquitoesand fliesflying around. They fly with thehelp of their wings. Thewings
move dueto themovement of musclesattached to them. Vertebrates, the animalswith backbones, move
with thehelp of their skeletal and muscular systems even though each animal hasadifferent method of
locomotion. You must have seen fish swimming. They movetheir finsand tailsto be ableto swimin

thewater.

\ /

Fig. 18.6: Locomationin fish

Assnakesdo not havelegs, they usetheir backbone and musclesto crawl. If you observelizards
moving, you will notice that they have special type of pads on their feet. These pads keep their feet
attached to thewalls. Birdscan fly intheair or hop around on the ground, or usetheir feet to perch on
wires. Their bodies are covered with feathers. Their front feet become modified into wingsand they use
thesefor flying (figure 18.7). The bones of the birds are connected to special muscleswhich arespecialy

adaptedtoflying.

Fig. 18.7 : Flying processin birds

Do you know that Kiwi and Ostrich are birds which cannot fly since they do not have strong
muscleslikeother flying birds. They canonly walk and run.

Batsareflying mammals. Their membranous skin stretches between thefore- and hind limbs. This
actslikeawing and hel psthe batsto fly.
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Our body haswell devel oped skeleton and muscleswhich help usin moving. Muscles areattached

to bonesby long, white string-liketissues called tendons. Every bone hastwo types of muscles attached
to it—a muscle which helps it to move by contracting, and a second muscle which pulls it back to the
origind pogition by relaxing.

Heart, lungs, intestines and kidneyskeep on doing their work regularly becausethemusclesinthese

organswork regularly ontheir ownwithout our having to conscioudy control them.

&%’,@ we have learnt

vV VYV VY VY YV V YV V V V

Various parts of aplant show movement dueto external stimulation.

Theroot isattracted by gravity towardstheearth, and thisiscalled geotropism.

Theroot isalso attracted towards water and thisis called hydrotropism.

Thesterm movestowardslight dueto phototropism

Theleaves of touch-me-not plant close on being touched and thisis called seismonasty.
Organismstravel from one placeto another and thisiscalled locomotion

Locomotion in the earthworm isdueto the contraction and rel axation of muscles.
Thelocomotion of fliesand mosquitoestakes place dueto the musclesattached to their wings.
Snakescrawl with the help of their backbone and muscles.

Birdsfly withtheir wings. Their wing musclesare strong and specidly designed for flying.
Our body haswel | developed muscular and skeletal systemsfor locomotion.

) & Ruestions for practice

I dentify thewrong statementsin thefollowing, correct and rewritethem
a  Themovement of bonesisdueto contraction and rel axation of muscles.
b)  Themovement of plant stemsiscalled positive geotropism.

¢) Roseplant showssesmoplasty.

d)  Themovement of rootstowardslight iscalled hydrotropism.

What istropism ?

Plant rootsmovetowardstheearth. Givereasons.

Writeabout the movement of theleaves of Touch-me-not.

Briefly explain the movement of different kindsof microor ganisms.
Writedown theusesof musclesin thelocomotion of animals.

Do these also

Try thisinteresting experiment at home. Makefour holesin the bottom of theinner box of amatch
box with the help of anail. The holes should be small enough to prevent mustard seedsfromfalling
out. Place one seed on each hole. Put athinlayer of soil onit and sprinkle somewater on the soil.
Place the box on two pebbles or pieces of wood so that the bottom of the box does not touch the
ground. Sprinkle water on it for 4 — 5 days . Examine the seeds and answer the following questions
in your notebook.

(1) Inwhichdirectionaretheemerging roots moving?

(2) Haveany of therootscome out of the hole and turned back?

(3) What externd stimuli areaffecting theroot ?

Carefully observethe various parts used in thelocomotion by animalsfoundin agarden, pond, zoo
etc. Note down your observationsin ascrap book.



Chapter 19

19.1

Along withair andwater, soil isalsoabasisof life. It isinterminablewith lifeinsuch away that we
cannot think of alifewithout it. All of you makealist of the different uses of soil and discussabout themin
the class. Also discuss whether the soil used for different purposesisthe same. Can any type of soil be
used to make picturesand toys?Areall type of cropsgrown on the sametype of soil?

Comewewill try to know more about different types of soil. For thiswewill haveto collect
samplesof soil from different placesasfields, ponds, roadside, garden, grounds etc. Thereforewhenyou
read thischapter go on atour to anearby areaof the school with your teacher.

ﬁli}’* Activity - 1

Before going on tour with your teacher’s guidance, make groups of six students each. Take with
you, some soil digging equipmentsas apickaxe and plastic or metal bowlsto carry the soil. For studying
different properties of the soil , about 250 g of soil is
needed. Decide which group will collect soil samples
fromwhich place. Soil samplesmust becollected onthe

same day when the activity isto be done. Place alabel :

with thenameof the placefrom wherethe sample of soil ___ Soil

iscollected. ‘ | V-shape
Soil can beexamined through out theyear but it s 15cm

isbetter if the soil sampleiscollected during summer. L | deep hole

When collecting thesoil samplefrom thesdlected
area, theupper layer of carbonic compoundwhichisnot
decayed as waste, stones, etc. should be removed but do not re-
movethesoil. Now with the pickaxedigaholeinV shape of about
15cm deep. Collect alayer of it carefully.(fig-19.1)

19.2 COMPOSITION OF SOIL
Let usperforman activity to know about the constituents of

Fig 19.1 Collecting soil sample with pickaxe.

Humus

. Water
thesoil.
'j' rEdiey) - 2 slimy Soil
M aterialsRequired- Soil, glassor beaker, spoon. cand
Fill three-fourth of the glass or beeker withwater. Nowadd | = o
aportion of the collected sample of soil intoit. Stir and mix witha 347557 253~ — pebbles

spoon. Keepthisglassor beaker asidewithout disturbingit for two
hours. Now observethedifferent layersformedinthebeaker. The  Fig 19.2 composition of the Soil
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effervescence producedinthe soil isgiveto air presentinthesoil. (fig-19.2) and writetheminthetable

(19.2) givenbelow :
J table 19.14
S.N. Layers Congtituentsof thelayer Colour
1 First Layer (bottom) pebbles
2. Second Layer
3. Third Layer

You have seen that layersareformed of particleswhich aredifferently sized. Theheaviest particles
form thelowest bottom layer and the lightest particleslike humas, dead decaying matter of plantsand
animalsform thethe upper most layer. Do the experiment with al the
samplesof soil collected by the other students of the class. Do you find
any difference? Discussitintheclass.

19.3 SOIL - PROFILE

If wewant to know about the profile of the soil, wehaveto go
to aplacewhere ground has been dug for the purpose of building road,
bridge, well or the foundation of ahouse. Initsdepthwe can seethe ¢
different layer.( fig 19.3). We find each layers different in colour,

compositon ,depth and chemica composition. These layersarecalled

stratas. Now draw apictureof thecut portion of theground. Alsoif you

can, try to write the width, size of the particles and colour of each - s
Fig 19.

3 Profile of the Soill

drata
You have seen that soil hasdifferent stratas. Themain onesare:-

A, Strata— Thetopmost layer iscalled the Carbonic Strata. It isformed by the plantsand
other carbonic organisms present intheground. In thisstratathe decomposition
of the carbonic compounds goes on and so this stratahas adark colour.

A Strata — Thisliesbelow theA  strata. Itistheliving place of many organismsasearth-
worms, fungi and bacteria. Thisstrataisfull of humus. It is soft, porousand
retainsmuch water.

B Srata — Thisgtrataishard. Itscolour ismild and hasless carbonic compounds. Mineras
areplenty inthisstrata.

C Strata — This strata contains small pieces of rocks. It has no humus but it does have

mineras. Below thisstratawefind therocks.
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194 COMPONENTSOFTHE SOIL.

Therearefour componentsof soil. They areair, water, minerals
and carbonic compounds (humus).

Thesefour componentsof soil are mixed so closetogether that
itisdifficult to separate them. Such soil where plantsgrow easily asper
itsvolume has about 50% water and air. Therest 45% of mineras, and
5%isof carbonic compounds (humus).

Theminerasof the soil comesfrom therocks, fromwhichthe
soil isformed. Somesoil givesadigtinct colour tothesoil. For example 5% Humus
soil richinironisredin colour. Humusisfound onthetopmost layer.  Fig 19.4 Components of Soil
Thishelpsin providing nutrientsto the plantsand a so helpsin binding
thesoil particlestogether.

25% Air

45% Miniérals,

iy Ty -

25% Water

POROSITY OF THE SOIL - Eventhough the particlesof the soil arebinded together, here
aresmall vacant spacesin between them. They arecalled the pores. Theseporesare filled
with air and water. It isdueto these poresthat soil hasthequality of porosity. The porosity of
thesoil playsanimportant rolefor plantsand animals.

@ Plantsandanimalsuseair and water present inthe poresof the soil.

@| Itisdueto porosity that soil canretainwater andair .

@ Rootsof theplantscan grow properly only whenthereis sufficient porosity in the soil.
@ Therearedifferent typesof bacteriapresent in the poreswhich by their reactionsen-

hance thefertility of thesoil.
Now writeinyour copy why marshy soil isnot good for the growth of the plants.

Answer these

1. Namethemain componentsof thesoil.

2. Draw adiagramof thesoil profile.

3. Whichstrataof the soil containsthehumusin the profileof thesoil?
4. How doessoil with porosity helpinthe growth of plants?

19.5 HOW ISSOIL FORMED

The shape of the soil which you see now ,wasnot so from the beginning. Let usseehow thesoil is
formed. You can understand thisby asmpleactivity. Rub two pieces of small stoneswith each other. You
will get powder of the stones. In the sameway therocks of theearth, dueto somephysica, chemica and
biologica causes, break into small piecesor very minute particles. Thisiscalled weathering of rocks.

Ontheearth,flowing water, wind, temperature, vol canoes, earthquakes, and other physical pro-
cesses cause the breaking up of therocks.

Themineralspresent intherocksaretransformed by many chemical reactions. These makethe
rockswesk and break them. Come, let us seehow biological factorshel pintheformation of soil. Bacteria
, dlgae and many microbes, decompose dead plants and animals and wastes of food materials. This
processformsadark brown product. Thiscombineswith the soil and formsthe main constituent of the soil
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—the humus. The combination of
the carbonic compounds (humus) o %
with thesoil isthelast step of ol ¢

formation. Humus makesthe sail

fertile and plantsare ableto get

nutrients continuoesly from the
il

transformed by a number of o Fig19.5 Formation of soil due to wééfhenng of rocks
chemical reactions.

19.6 TYPESOF SOIL

Intheactivity you have seenthe different layershaving many different constitutents.
Mainly therearefour type of particlesinthesoil.

1. Gravel or Pebbles - Theparticleswhich areof thebiggestin size settledown at the bottom.
Their sizearebigger than2 mm.

2. Sand- Theparticlesof sizebetween 0.05mm and 2mm arecalled sand. They formthelayer
abovethegravel.

3. Silt - Theparticlesof sizebetween 0.005mm and 0.05mm arecaled silt.

4. Clay-Theseparticlesareof thesmallest size. It can only be seen under the microscope. Its
sizeislessthan 0.002mm and feelsvery dimy to touch.

Soil ismade of these constituents. Different types of soil have different amount of these particles.
The soil isclassified according to theamount of particles
present.

A. Sandy soil -If theamount of bigger particlesis mr
more, thenitisthe sandy soil.

B. Slimy soil -If theamount of minute particles
aremore, thenitiscaled dimy soil.

C. Loamy soil - Thesoil having equa amount of
smadll (clay) and big (sand) particles, (fig 19.6) PO
cdledloamy sail. Loamy soil isformed by sand, Fig 19.6 tructure of loamy soil
dimy soil and humas.




It containssmall and big particles. Poresarealso present i
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nthesoil. Thereforeit can retain suffi-

cient water and air. Thisisthe best soil for the growth of the plants.

19.7 PROPERTIESOFTHE SOIL

Now you have sufficient knowledge of soil. Let us seeto the characterstics of the samplesof sail
collected and writethe observationsin table 19.2, drawnin your copy.

J Table - 19.2

S CHARACTERSTICS OBSERVATIONS

1. Colour black/brown/blackish-brown/reddish-yellow/ —
2. Odour odorous/foul-smelling/odourless/ — — — —

3. Feels on touch minute/powder/lumpy/ — — — —

4. When pressed between fingers | stiff/soft/crisp/sticky/ — — — — —

5. Seen with a lens (if needed) |- - - - --—-—-—-———————

Oneof themain property of soil isitsability to retain water. Comelet us see which soil hasthe

maximum ability to retain weter.

i

| Activity - 3

MaterialsRequired: - 3funnds, 3 measuring cylinders, glasses, dimy soil, sandysoil, and loamy
soil (if not avaiable, prepare by mixing equal quantity of dimy and sandy soil) filter paper, and cotton.

Fold thefilter paper and placeit inthefunnel, put cotton onit. Put 50 g of dimy, sandy, loamy soil

=< —slimy soil
/ _ Filter
] paper
™ Cotton
= Funnel

z Sandy Soil

L Measuring
flask

r_,
SR ST O L

O

St .
Fig 19.7 Water retaining property of soil

eachindifferent funnelsand placethese
funnels asshowninfig 19.7 onglasses
or measuring cylinders.

Pour 50 mL water in each
sample of the soil slowly onthe upper
suface. Donot pour the entirewater at
the same place. After sometimewhen
thewater-dropsstopfalinginthemea-
suring cylinders,measure the quantity
of thewater collected inthecylinder. If
you have used glassesfor the activity
then pour thewater into the measuring

cylinder and measureit. Thisactvity must not bedoneafter therainsor after irrigation, it must bedoneonly

after 48 hoursor the results may not be accurate.

Awnswer these

1. Inwhichof themeasuring cylindersisthe maximum amount of water collected?
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2. Fromtheobservations, what can you conclude about the water retaining capacity of each of
thesoil samples?

3. Whichtypeof soil issuitablefor the growth of plantsand why?
4. Whichtpyeof soil isnot suitablefor thegrowth of plantsand why?
5. Theleve of thewater inthewell increaseseven eight to ten days after therains. Why?

Come, wewill perform some other activitieswith the collected samples of soil.

AOti\/i‘tU -4

Materialsrequired:- Test tubeof hard glass, dry soil, heating apparatus, matches.

Takethe soil inthetest tubeof hard glassand heat it. Do you find water dropson thewallsof the
test tube?If yes, from wheredid thiswater come? Now removethe soil to aplate. Comparethiswiththe
unheated soil and answer thefollowing questionsin your copy.

1. Areboth of the samples of soil same?
2.Which qualitiesare enhanced inthe soil by the presence of water inthe soil ?

3. What istheimportance of thisquaity for the plants?

Act’u/i’cg -5

Materialsrequired:- Two bottleswithlids, cotton, thread, two samples of soil collected from
different places.(sand and soil from garden, farm or any other place near awaterbody) phenolphthalein,
caustic sodaand water.

Label the two bottles with lid as
‘A’and ‘B’.Put some damp soil in bottle

‘A’and some sand in bottle ‘B’.
Cotto_n soaked in
Take two threads of about 20 to alkaline phenol-
, phthalein

30cm length. Dip ballsof cottoninakadine | - 4 Bottle

phenolphthalein solutionandtiethemtothe |- .. g3 Damp (B
ends of the threads. Place one end of the | = 4l sha| Soil |-
thread (withtheballs) insideandtheother —— o -
end (dongwiththebal) liesoutsde. Tighten
thelidsof thebottles.

Sand

Fig 19.8 Microorganisms are present in the soll

After 4-5 hours observethe changes and answer thefollowing questions :-
1. Observethecolour of the cotton ballsinside and outside the bottles.
2. What are the changes in colour of the cotton balls in bottles *A’and *B’?

3. What s the cause of the change in colour of the cotton ball inside bottle *A’?
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From thisactivity we can say that, there are micro-organismsin the soil which release carbon-di-
oxidethrough respiration.

19.8 SOIL AND CROPS

Different typesof soilsarefoundin different partsof India. The componentsof soil, determinethe
varioustypesof vegetation and corpsthat might grow inany region.

* Clayey and loamy soils are both suitable for growing cereals like wheat, rice and gram. Such
soilsaregood at retaining water. For lentils (masoor) and other pulses, loamy soils, which drain water
eadly, arerequired. For cotton, sandy loam or loam, which drain water easily and can hold plenty of air are
moresuitable.

« Crops such as wheat are grown in the fine clayey soil, because they are rich in humus and are
very fertile. Find from your teachers, parentsand farmersthetype of soilsand cropsgrowninyour area.
Enter thedatain thefollowingtable 19.3 and notein your notebook.

l Zl Table -19.3

S.No. Type of sail Cropgrown
1 Clayey Whedt ..........
2.

3.

p¥ | Answer these

1. Whatiswesathering of rocks?

2. Namethedifferent componentsof the soil ?

3. Inwhichtypeof soil will mostof therainwater flow away?
4

What will bethe effect onthe crops, if thereisno porosity inthe soil ?

199 SOIL EROSION

Activttg -6

Materialsrequired:- Two small flowerpots or baskets, seeds of bengalgram, mustard or whesat
and water.

Fill both the flowerpotsor basket with garden soil. In one of them germinate some seeds. Donot
sow seedsintheother pot. In six to seven daysthe plantsinthefirst pot will grownmore. Now tilt the pots
such that soil washed away may be collected near the pot or in plates( fig 19.9). Now sowly pour equa
amount of water in each flowerpot. Observe and find out from which pot |esssoil iswashed of and why?
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Therootsof theplantsholdfast
thesoil. Mogt of thenutrientsin thesoil
isinitsupper layer. Dueto whichthe

soil becomesfertile. Strongwind and
rainswash away or erodethisfertile
layer. Loss or destruction of thisup-
per fertilelayer isknown as soil ero-
son.

Dueto soil erosion ,thereare
losses other than destruction of thefer-
tile layer. Soil eroded by wind and
water get collected in ponds, rivers and lakes as silt. This lessens the depth of the water source and
increasesthe danger of floods. Erosion of soil cana so lessen theabsorbtion of water by theground which
increasesthe dangersof droughts.

Fig 19.9 Plants stop soil erosion

Now you can know how to stop soil erosion.

Human being with someof hisactivitieshasincreased soil erosion. Deforestation, cutting of forests,
over grazing, digging earth for constrution, excessive agriculture, mining for man’s selfish use ( mining for
gravels, sand, bricksand mineras) a so increasesthe dangers of soil erosion.

199 SOIL A NATURAL RESOURCE

Youadl know that we get food, clothes, medicines, minerdss, fuel's, construction materialsand fresh
ar directly or indirectly fromthesoil. It formsthefoundation of houses buildingsand roads. Many utensils
andtoysaremadefromthis. It isthe habitat of many organismsasbacteriafungus, insects,earthworms,
snakes ratsetc and plants. Itisdifficult toamenditsloss. Thisnatura resourceisbeing polluted by human
activitiesso it isnecessary to saveor preservethis.

19.10 POLLUTION OF SOIL

~ Aswater andair ,soil aso getspolluted.

=

Activity - 7

From thedustbin of your house collect all the skinsof fruitsand vegetablesand | eftover food in one
bag, waste papersin asecond bag and all the plastics, glass pieces, and metal piecesin thethird bag.
Removeall thesefrom the bags and burry them at three different places and mark them. After 8-10 days
digout dl these and observetheir state. What arethefindings? Discuss themin your class.

You must have seen garbage heaped up at many placesinyour village, town or city, which has
wastepapers, torn clothes, old leather bags and shoesetc. All that can be decomposed by micro-organ-
ismsor we can say they decay. Theseincreasesthe quality of the soil.

But a ong with these, thingswhich are made of metal's, glass pieces, polythene bags, and things
made of plastic asbuckets, bottles, boxesetc area so there. Decomposition of these thingsby the micro-
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organismsisvery slow or even negligeble. Thisisacause of pollution and such waste productsmakethe
soil polluted.

Another mgjor probleminthecities, asyou al know isthedisposd of the sewage. When all this
sewagemixeswiththesoil, it closesthe poresinthesoil, and thishindersthe propogation of air and water
inthesoil. In such asoil, plantscannot grow properly.

Mixing of the sawagewith the soil creates one more problem, that isgerms of many diseasesas
typhoid, diarrohea, T.B. etc get mixed inthe soil. Which makesit clear that such soil isthe causeof the
spread of these diseases. Eventhough agricultureisthebasisof life, excessive spraying of thegermicides
and fungicideson the cropsisacause of soil pollution. Continuous excessiveuseof chemical fertilizers,
and use of hard water for irrigation continuously, can al so cause soil pollution. Waste product from the
factoriescan a so pollutethesoil.

19.12 PRESERVATION OF SOIL

Soil isarenewableresource, dthoughit devel opssowly and by gradua weathering of rocks. You
have seen that theformation of soil isnot possible. Itsformationisby nature. Thereforeit must be used
carefully, sothat the soil isnot destroyed.

@& Plantsandtreesarethebest protectors of soil. That part of soil whichiscovered by plants
and treesare safefrom erosion. Sowemust plant treesin landswherefarmingisnot done.

@  Inthedopinghilly areasand mountainous areas, by terracing of theland or by making bunds
on slopes between thefields of crops, soil can be preserved.

@ All carbonic waste( cowdung, leaves, leftoversof crops, kitchen and market waste of veg-
etablesand fruits) must bereturned to the soil asbiological manure.

@ Discarded faeces, wasteproducts of factories must bedisposed of very safely. Sothat the soil
can besaved fromtheir ill effect or pollution.

& Un-necessary cutting of treesin forests must be stopped.
@ Pitsdugfor theextraction of minerasmust befilled afterwards.
19.13 Soil Testing and Remediation

In agriculture, asoil test commonly refersto the analysisof asoil sampleto determine nutrient
content, composition and other characteristics such astheacidity or pH level, sdlinity, nutrient deficiency
and the necessary remediation aretaken accordingly.

ﬂ Awnswer these

What isknown assoil erosion?

Writethree causes of soil pollution?

How will you preserve soil of your neighbourhood?
What istheeffect of the cutting of trees, on soil ?

Why issoil-testing necessary? Explain.

o ~ wDdhPRF
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wWe have learnt

Soil isalsoabasisof lifeasar and water.
& If youdigtheearth degpyouwill find different layers. Thisistheprofileof soil.

@  Vaiousphysica, chemica and biologica activitieslead to the bresking of rocksinto powder
or dust, whichwhen mixed with decaying, dead, organic matter (humus) formsthe soil.

@  Therearemainly four typesof constituentsin soil;-gravel, sand, silt and clay.

@ Loamy soil isamixtureof sand, clay and humus. Thissoil ismuch useful for the growth of
plants.

# Thereareporesin between theparticlesof thesoil , so that the soil becomes porous.

@  Wheat and gram are grown is clayey and loamy soil while cotton is best grown is sandy
loamysoil.

@  Soil testing referstotheanaysisof asoil sampleand givesinformation about thequality of soil
anditsfertility.

&  Lossof theupper fertilelayer of the soil iscalled soil erosion.

& Alongwithstrongwind, flowingwater, cutting forests, excessivegrazing and excessive ploughing
for agriculture also addsto soil erosion.

&  Wasteproducts, sewage and excessive useof insectiside, fungiside, fertilizersmay pollutethe
soil.

@ Soil isavaluablenatural resource,

W Questions for practice
1. Fillintheblanks:-
1. The biggest particles of the soil is

2. soil has the maximum property of water retention.

3. Breaking up of rocks into small particles is called

4. Loss of the upper fertile layer of the soil is called

5. - soil isgood for growing cotton.

2. Writetrueand falsefor the statements given below and also correct the false state-
ments.

1. Thesoil withhumusisnot fertile.

2. Loamy soil hasgravel and clay particlesinit.

3.All typesof soil havethe same property of water retention.
4. Soil must be porousfor agood crop.

5. Plantsand treesincrease soil erosion.



3.Answer thefollowing questions.

1
2
3.
4

o

. How canyou provethat soil hasmicro organismsinit?
. How can you stop soil from being polluted ?
Explaintheprofileof soil of your areawith alabelled diagram of it?

. How will youtest the capability of water retentionin red sandy soil, red loamy soil and
black soil found in Chhattisgarh?

What will happenif soil disappearsfrom the earth?

Whichtypeof soil issuitablefor rice crop?

& o these also

1. Coallect informationsfrom pottersof your villageor city who make clay toysand utensils,
about the typesof soil they use.

2. Preparefertilizer for plantsof your house/school with your friends.

A B C D

T = —

Humus
Water

Slimy Soil
Sand

Pebbles

Fig 19.10 Sample of soil

3. Four equal quantitiesof soil sampleswere collected fromfour (A,B,C,D) placesand equal
amount of water was mixed in each and | eft for sometime. Theresultswhereas per fig.19.10.
Canyou say -

1.

o b~ N

Which soil hasmaximum humus?

Which soil hastheleast pebbles?

B samplehasvery less earthworms.Why?

Out of thesewhich soil isagood garden soil ?

How can you change the soil of the D sampleto be abetter soil ?

4. Inwhichother fieldsthesoil isused other than agriculture ?1sthe soil typeusedissamefor
all thework areas. Discusswithyour teacher.
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Chapter 20

20.1

You must have seen farmers and gardeners sowing seeds, and new plants coming up fromthese
seeds. You know that achickpea seed givesriseto achickpeaplant, bean seeds sprout into abeanstalk
and amango seed givesriseto amango tree. Similarly, acow giveshbirthto acalf, agoat giveshirthtoa
kid (baby goat) and chicks hatch from the hen’s eggs. All living beings give rise to offspring of the same
kind, and this processiscalled reproduction.

20.2 Reproduction in Plants

You haveaready read that fruitsdevelop from flowers, and seedsareformed in thefruits. Wea so
know that seeds germinateto giveriseto new plants. Let usnow find the association between flowers,
fruitsand seeds.

o Activity - 1

Materialsrequired :- Twoflowersandfruitseach of lady finger, brinjd, gulmohar, peaetc., razor blade.

Chooseflowerswith big and prominent ovaries. Thefruitsshould dso beavailable at thesametime
astheflowers.

Observetheflowerscarefully and draw their diagramsin your notebook (fig.20.1).

Identify thedifferent partsof theflower and dissect out the calyx, corolla, androeciumvery carefully,
taking care not to damage the gynoecium. Now only thegynoeciumwill beleftintheflower. Itismadeup
of ovary, styleand stigma. Draw thegynoecium and thefruit in your notebook (fig.20.2).

a. Gynoecium b. Fuit
Fig. 20.1 Flower of Ladyfinger Fig. 20.2
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Obsarvetheovary of theflower and thefruit very carefully and enter their characteristicsintable 20.1.

@ Table - 20.1

Characteristics Ovary Fruit
Size Small/Big Small/Big
Shape Long/Round Long/Round
Surface Smooth/Hairy Smooth/Hairy

Flat/Ribbed Flat/Ribbed

To observetheinternd structure of the ovary and thefruit, cut themtransversaly and longitudindly.

Draw the diagramsof the sectionsin your notebook.

Fig. 20.3 a. Cutting the gynoecium and fruit transversely

Fig. 20.3 b. Transverse sections of ovary and fruit

Fig. 20.4.a. Cutting the gynoecium and fruit longitudinally
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Fig. 20.4 b. Longitudinal sections of ovary and fruit
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Answer thefollowing questionson thebasis of these sectionsand diagrams:
What arethe similarities between thetransverse section of an ovary and afruit?

What isthe shape? Elongated/ circular/ angled
What isthetype of wal? Thick/ Thin
What isthesurfacelike? Smooth/Rough

How many chambersareintheovary?

Which part of ovary arethe ovulesattachedto?  Wall/centre

Which part of fruit are the seeds attached to? Wall/ centre

We can conclude on the basis of these similaritiesthat fruitsareformed from the ovary and seeds
areformed fromtheovules.

Now, do you think aplant can bear fruitsif it does not haveflowers?

E Ac’ci\/i‘cg -2

Materialsrequired :- Chinarose, papaya, maize, bottlegourd flowers.

| dentify the position of androecium and gynoeciumin these flowersand complete thetable 20.2.
Also, observetheother flowersfoundin your neighbourhood and enter your observationstoo inthetable.

@ Table - 20.2

S. Name of Position of Androecium and Androecium and
No. Flower gynoecium in flowers growing on gynoecium in
the same plant different flowers
In the same In different on different
flower flowers plants
1 | Chinarose
2 | Papaya
3 | Maize
4
5

SeeFig. 20.4(c).Themgority of plantshave both androecium and gynoecium in the sameflower.
Suchflowersarecalled bisexua flowers. On the other hand, someflowers have only androeciumor only
gynoecium. Thesearethe unisexud flowers. Unisexual flowerscan grow on different parts of thesame
plant or on different plants. Unisexual flowershaving only androecium are called maleflowersand those
bearing only gynoecium arecalled femaeflowers.

Fig. 20.4 (c) : Symbolic pictures of the situation of androecium & gynoecium
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E Ac’cz’,\/i’cU -3

Materialsrequired :- Flowersof Besharam or Datura, razor blade, magnifying lens

Identify theandroeciumin theseflowersand draw itsdiagramin your notebook. Label the anther,
filament and the connective. Feel the anther with your finger. What happened? Did apowdery substance
stick to your finger. Observe it under amagnifying lens. What did you observe? Anther containsalarge
number of small rounded structures called the pollen grains. Cut the anther transversely (Fig. 20.5a,b).
Pollen grainsarethe male gametes of the plant.

Connecter Pollen

Fig. 20.5(a) Cutting the anther lobe transversely Fig. 20.5 (b) Transverse Section of anther

Cut thelongitudina section of thegynoeciumand observe 7_ Sigma
it under amagnifying lens. Gynoeciumhasalong, hollow tube
connecting the stigmaand the ovary. Thisisthe style. Ovary
containsthe ovule and ovuleisthefema egametes of theplant.

Fusion of the male and female gametes of the plantis
necessary for theformation of seeds. Thistakes placewhen
the pollen grainsreach the stigmafromtheanther. Thetransfer
of pollen grainsto the stigmais called pollination. Various
agencies like wind, insects, birds, bats, ants etc carry out
pollinationsin different plants. What happensafter pollination?
Let ustry to understand thisthrough an exercise.

E Ac’ct\/i’cg -4

Materialsrequired :- Flowersof Datura, Lady’s finger, slides, water, sugar and microscope

Fig.20.6
Vertical Section of gynoecium

Put adrop of water onthe dide and tap the anther of theflower over thisdide. Observethisunder
the microscope. You will seealarge number of rounded pollen grains. Add afew grainsof sugar to the
water put on the slide. Observethe dide after an hour or so under the microscope. (Make surethat the
water onthe slide doesnot dry up.)
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Fig. 20.7

Long, thintubesemerging fromthepollen grainsarethe pollen tubes. Pollen tubeformation tekesplace
after the pollen grainsreach the stigma. Presence of asugar-like substance onthestigmaand inthestyle
guidesthepallentubeinto the ovary. You can now figureout why we put sugar onthedide.

Pollengrain

Anther

/ Sigma

I
( Syle

! Pollentube
Maegamete ! %ﬂ Ovay
- Ovule
Femalegamete

Fig. 20.8: Fertilizationin Plants

After reaching the ovary, the pollen tube entersthe ovule. Thisiswherethefusion of themaeand
thefemae gametestakes place. Thisprocessiscalled fertilization. Thefertilized ovule devel opsinto an
embryo. Theovulesare converted into seedsand ovary into fruit. Seedsgiveriseto new plants. This
processof formation of new plantsiscalled sexua reproduction.

Dodl plantsarisefrom seeds? Have you ever seen new plantsarising from partsof plantsother than
the seeds?

Discussthisin your classand fill in table 20.3 indicating which part of plant givesriseto a
new plant.
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@ Table - 20.3

.No. Example Part of plant fromwhich arising
Galic |
Yan |

Bryophyllum | .o
SWeet POLALO [ ..oveveveeeeiee e

ROSE | e ———

S ahrwWNE®M

% Actlvity - 5
4

M aterialsrequired :- Potato, razor blade, two plastic bags, soil, water

Cut the potato into small pieces. Take two of these pieces, one with its eye intact and other
without an eye. Fill the two plastic bags with soil and put one piece of potato in each of these bags.
Cover the potato pieceswith soil and ensure that the soil remainswet. Observe this set-up everyday.

What do you observeafter 4-5 days?\Which pieceof potato givesriseto anew plant? Theonewith
theeyeor theonewithout it?

Actudly, potato isan underground stem and theeyesarethenodes. Sinceitisan underground stem,
thereareno leaves on the surface but there are buds present in these eyeswhich, on getting favourable
temperature, moistureand air give, riseto new plants(Fig 20.9).

Stem of Rose

Fig. 20.9 (a) : Asexual reproduction in plants
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Buds(nodes)

S o _ Roots
Bryophllum leaf
Fig. 20.9 (b) : Asexual reproductionin Plants

Now we havelearnt that new plants can arise even without thefusion of maleand fema e gametes,.
Thisiscdled asexud reproduction. By thismethod we can grow more plantsin ashort duration. Thisisthe
main typeof reproduction in those plantswhere seedsare either not formed at dl or takealongtimeto form.

20.3 Reproduction in Animals

You must have seen earthworms coming out of wet soil after rains. Similarly, when water accumulates
in puddles and ponds, you suddenly see many frogs, insects, fish and many typesof plantsin them.
Where do these organisms come from? L et ustry to understand thisby meansof an activity.

Ac’ci\/itgj -6

M aterialsrequired :- Two transparent plastic boxesA and B, fresh cow dung, paper to cover the
boxes, rubber bands, and magnifyinglens.

eggsand larvee

Fig.20.10
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Put fresh cow dungin boxesA and B. Cover thebox A in such amanner that no insect can sitonthe
cow dunginit. Leavethe cow dunginthebox B open. You will find insects sitting on it. Observe both
these boxescarefully for two or three days. You would seethat after afew daysthere aredepressionsin
the cow dung kept in box B. If you scratch the depressionsalittle, you will seelarvaeinthem. Wheredid
theselarvae comefrom? They have comefrom the eggs of theinsectswhich sat on the cow dung. These
larvae devel op into insects. On the other hand, no larvae are seen on the cow dung kept in box A. You
would havenow understood that no organismarisesonitsown. For anew individua to arise, itisnecessary
that individuasof itsown kind dready exist.

You have read about sexual reproductionin plants. Like plants, animalstoo havemaleand female
sex organs. When thesearefound in separateindividuas, theanimal iscalled unisexud, for example, man,
cow, cat etc. If both typesof sex organsarefound inthe sameindividud, thentheanima iscalled bisexud.
Earthwormand leech areexamplesof bisexua animals.

Apart from the sex organs, do you think thereare any other featureson the basis of which you can
distinguish between maleand femaeanimals?

Onthebasisof externa characteristics, try to differentiate between acow and abull, ahe-goat and
ashe-goat, ahen and acock. Inmany organismslikelizards, insects etc., one cannot distinguish between
maleand femaeonthebasisof externa characters.

You would observethat external sexua characterigticsare more prominent inthoseanimalsthat give
birth to young ones. Therearewel |-defined sex organsin higher organismslikehumans, cow etc. Themain
reproductive organ in malesisthetestis. Spermsare produced in thetestis. These arethe male gametes.

Fig.20.11
Structureof aSperm

Fig. 20.12

Structure of an Egg

Fig.20.13
Fertilization and devel opment in Human
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Themainfema ereproductive organistheovary, wherethe eggs or female gemetes are produced.
Compared to sperms, the eggs are much bigger, immobileand rounded in shape. After coming out of the
ovary, theeggsenter thefallopian tubes, which are parts of the oviduct. Thisiswherethe spermand the
egg fuse. Thisprocessiscalled fertilization. In mgjority of organisms, fertilization takes placeinsidethe
femaebody andiscaledinternd fertilization, for examplein man. Youwould have seen theeggsof lizards
and birds. Thesearethefertilized eggs.

Fertilization in aquatic and amphibious animalslikefish and frogstakes placein water. Thefemale
frog dropsitseggsin thewater and the male dropsits spermsover the eggs. Thesekeep floating in water
for awhileand then get fused. Thistypeof fertilizationiscaled external fertilization.

After fertilization theeggiscalled thezygote. After severd divisions, the zygoteistransformedinto
an embryo. Differentiation and devel opment take place lowly in theembryo, and it then gets converted
into theyoung organism. Thisprocessiscalled development.

In mammal sthe devel opment of the young takes placein the uterusand they givebirthto afully
developed offspring. Such animalsare called viviparous. Fish, frog, snakes, birds etc lay eggsand are
caled oviparous.

In many oviparousanimal s the offspring do not resembl e the parents. The young animal which
comesout of theeggiscaled alarva. Thelarvadevel opsinto apupaand the pupadevel opsinto an adult.
Thisprocessiscalled metamorphosisand occursin mosquitoes, fliesetc.

Answer these

1. Makealist of fiveoviparousand fiveviviparousanimalsand answer thefollowing;

Oviparousanimals Viviparousanimals
1. - I
2. e 2. e
3. e 3. e
/R — /R —
Y Y

Name two oviparous animalswherethe young onesresemblether parents.
Name two oviparousanimalswhere the young onesdo not resembletheir parents.

Nametwo anima swhose offspring can start moving immediately after birth.

au W DN

Nametwo anima swhose offspring can start moving or swimming immediately after coming out of
theeggs.

You have read about asexua reproduction in plantswhere new organismsarisefrom some part of
the organism. In some micro-organismslike Amoeba, the animal divideinto two partsand each part
becomesaseparateindividud (Fig 20.14). Thisiscaled divison (binary fisson). But if an organismgets
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divided into many partsasaresult of an accident, and each part becomesanew individua, the processis
caledregeneration (fig 20.15).

InanimaslikeHydra, under favourable conditions, asmall protuberance called abud appearson
the surface of the body (fig 20.16). On further growth and development, this bud separatesfrom the
parent and becomesanew individud. Thisprocessiscalled budding.

You must have seen thetail of alizard separating from the body. Do you think that afull-fledged
lizard arisesfromthetail or doesthelizard grow anew tail? \When broken partsor organsdevelop again,
itiscalled repair.

Fig.20.14:

Fig. 20.16 : Buddingin Hydra

% we have Learnt

> Reproductionisthe process by which organismsproduceindividualsof their own kind.
> Reproductionisof two types- sexual and asexudl.
> Madeand female gametesarerequired to carry out sexua reproduction.

> In plants, androecium isthe mal e reproductive organ and gynoecium isthe femal e reproductive
organ.
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>  Androecium contains pollen grainsand gynoecium containsovules.
>  Transfer of pollenfromanther to stigmaiscalled pollination.
> Inasexua reproduction, new plantsarise from any part of the parent plant other than the seed.

> Mot anima sexhibit sexud reproduction but somemicroorganismsand lower anima sexhibit asexud
reproduction.

> In higher organisms, themain reproductive organin maesistestisand infemaestheovary.
>  Spermsareproduced in thetestesand eggsare produced in the ovary.
> Externd fertilization occursin someanimasandinterna fertilization occursin others.

>  Animaswhich givebirth to young onesarecaled viviparous and those which lay eggsarecaled
oviparous.

> Transformation of zygoteinto embryo and embryo into young animal iscalled devel opment.

> Devel opment of new individual sthrough fragmentation iscal led regenertion.

1. Choosethecorrect answer :

I Thesearethereproductiveorgansin aflower:
(@ Cdyxandcorolla (b) Cayx andandroecium
() Gynoeciumand androecium (d) Corollaand gynoecium
Il Aseedisformedfrom:

(& Ex (b) Ovary

() Anther (d) Ovule
Il Spermsareproducedin:

(& Ovary (b) Testes

() Uterus (d) Semind vesde
IV Inhuman beings, theeggsarefertilized in :

(& ovay (b) uterus

(c) falopiantubes (d) out sidethebody

2. Fillintheblanks:-
1)  Thefusion of male and female gametesiscalled .............................
2)  After fertilization of flowers the ovary gets converted into...................
3)  Thereproduction insugarcane isusually through ..........................
4)  Amoebareproduce asexually through .....................n,
5)  Thestructureformed during asexua reproductioninHydraiscalled ...............
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I dentify whether these statementsarecorrect or incorrect. Correct the statementsthat
areincorrect.
1) Theflowersof pumpkinareunisexud.
2)  Embryosand seedsare produced during asexua reproduction.
3) Roseplantsareusudly grownfrom seeds.
4)  Sexud reproduction requiresthefusion of the spermwith theegg.
5  Amoebausudly reproduce sexudly.
6) Thereisinternd fertilizationinfishes.
Explain thefollowing:
1) Oviparous 2)  Viviparous 3) Fetilistion
Writeshort answer stothefollowing questions.
1) Whatisreproduction?
2)  Explanbriefly:

a. Sexud reproduction

b. Asexud reproduction

c. Pdllination

3) Draw adiagram of a bisexual flower and label the various parts of androecium and
gynoecium.

4)  Writethe main differencesbetween sexua and asexual reproduction.
5  Explainasexud reproductionin Amoebathroughillustrations.
6) Explanwhatisregenerativereproduction using an example.

Do these also

Find out whether these plants have flowers or not — grass, maize(corn), chillies, Tulsi, Shisham,
Peepal, Banyan (Bargad), Mango, Jamun, Guava, Pomegranate, Papaya, Banana, Lemon, Sugar
cane, Potato, Peanutsand other plantsaround you. Inthelist of plantsgiven abovewerethereany
inwhich you could not see the flowers but could seethefruits? Makealist of such plantsand
discussthem with the hel p of your teachersand guardians.

Collect fiveunisexual flowersandfive bisexua flowersand place them between the sheetsof anold
thick book and dry them. Stick them on your collection file and label the various parts of the
flowers. Display your collectionfileson specia occasioninyour school.



Chapter 21

Inpreviousclassyou have devel oped an e ectric circuit with the help of torch bulb, cell and el ectric
wireinvariousactivities. You also have checked the conductivity of variousmateriaslikewood, cloth and
metals, by connecting themin electrical circuitsand have classified them asgood and poor conductors of
electricity. You might have seen such kind of arrangementsin thebooksa so. Haveyou ever wondered, if
there could be an easier way to represent these el ectrical componentsinacircuit?

21.1 Symbolsfor componentsof electriccir cuit

Some common e ectric components can be represented by symbols. Intable21.1 someeectric
componentsand their symbolsare shown. Inthesymbol of eectric cell, thereisalonger lineand ashorter
but thicker pardld line. Doyou recall that an e ectric cell hasapositivetermina and anegativetermina ?1n
the symbol of el ectric cell, thelonger line represents the positive terminal and thethicker, shorter line
representsthe negativetermina. For some of theactivitieswe may need morethan one cell, so we connect
two or morecellstogether by connecting positivetermina of onecdll to the negativetermind of the second
cedll. Suchacombination of two or more cdllsiscalled abattery. Many devices such astorches, transstors,
toys, T.V. remote controls, use batteries. However, in some of these devicesthe electric cellsare not
awaysplaced oneafter theother. Sometimesthe cdllsare placed s deby side, insdethe battery compartment
of any device. Thereisusudly athick wireor ameta strip connecting thepositivetermind of onecell tothe
negativeterminal of thenext cell. Inthe battery compartment '+ and ' - ' symbolsare usual ly printed there
(fig. 21.1). For aswitch the'ON' position and 'OFF position are represented by the symbol s as shown.
Thewires used to connect the variouscomponentsin acircuit arerepresented by lines.

Sl

Battery

Conductor

Open switch i

Closed switc @

Bulb

Table 21.1 Symbolsfor components of
electric circuit
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Let usdo an activity tolearn moreabout an el ectric circuit:-

JEy Activity - 1

Material required - Torch, bulb (with holder), dry cell (with holder), akey, and some pieces of
connectingwires.

Maketheédectriccircuit showninfig21.2 a. Noticethat thekey or switch can be placed anywhere
inthecircuit.

Whentheswitchisinthe'ON' positionasin (fig. 21.2 b closed circuit), thecircuit from the positive
termina of the battery to the negativeterminal iscomplete or closed, the current flowsthrough the circuit
which makesthebulb glow.

Onthe other hand, when the switchisin the'OFF positionthecircuit isincompleteor 'Open’. No
current flowsthrough the circuit, hencethe bulb doesn't glow. (fig, 21.2(a).

Key

Bulb Bulb

(a) Open

circuit (b) Closed circuit

Fig2l.2aand b Variouscircuits

(c) Circuits in a torch

Fig21.2 cCircuitinatorch
Inan eectriccircuit, thefollowing arenecessary -
1. Thesourceof eectricity i.e. - cell/battery.
2. Thedevicewhich needséelectrical energy i.e.- bulb.
3. Connecting wireswhich are made of conducting material such ascopper.
4. A key or switch by thecircuit which can be opened and closed.
21.2 Electric Conductorsand I nsulators

Conductorsarethe materialswhich allow dectric current to passthrough them. All metds, dloys,
graphite and el ectrol ytes are conductors of e ectricity. Insulators are those which do not allow el ectric
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current to flow through them. Non metal s (except graphite) wood, glass, plastic, dry air and most of the
gasesareinsulators. Withthe hdp of an activity let usclassify certain objectsasconductorsand insulators.

Materidsrequired - Dry cell, bulb of atorch, two paper clipsand different materia saspaper, chalk
pieces, straw, match stick, rubber, beakersfilled with salt water, limejuice water, kerosene, coconut oil
€tc.

TE. %

piece
of Rubber
metalic
i — e —
Paper clip B Pencil

Fig21.3Conductorsand insulators

Makean electriccircuit asshowninfig 21.3. When A and B ends are connected then the el ectric
bulb lightsup. Disconnect theendsA and B. Thiswould leave you with two free ends of wires. Now place,
one by one each of the sampleswhich areto betested between thefreeendsA & B. If thebulb lightsup
then that material isaconductor and if it doesn't thenitisaninsulator. For the beakers, removetheclip
connectingA and B and dip both the free endsin the solution, keeping them apart. What do you find? The
bulb does not glow when thefree ends of thewiresarein contact with some of the materialsyou have

tested whilefor someit doesglow. Now record your observationinthegiventable 12.1.

===
l!_!_e!l Table - 21.1

( \

S.No.

Material

Bulbglows/not

Conductor/Insulators

1

© © N o a k& wWw DN

Match stick

Pastic

Rubber

Paper

Graphite of apencil
Tap Water

Coconut oil
Lemonjuicewithwater
Salt water
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Conductorsand insulatorsare equally important for us. Switches, e ectrical plugsand socketsare
made of conductors. On the other hand, rubber and plasticsare used for covering electrical wires, plug,
switchesetc.

Your body isaconductor of eectricity. Becareful.

ﬁ] Awnswer these

1. Inthe symbol of electric cell what doesthelonger line and ashorter but thicker parallel line
represents?

2. What do you understand by battery?

3. Givetwo exampleseach of conductorsandinsulators.
21.3 Effect of electriccurrent

When an el ectric current passesthrough aconductor, mainly three effects are seen.
1. Hedting effect
2. Magnetic effect
3. Chemical effect

Inthischapter wewill learn only about the heating and magnetic effects of electric current.

21.4 Heating Effect of Electric Current

Whenever current passesthrough amaterid then part of itsenergy isconverted into heat energy and
thematerial getsheated. Thisisdueto theresistance offered by the conductor to theflow of current. This
isaquality of aconductor to resist theflow of current. Theres stance of the conductor controlsthe quantity
of thedectric current flowing throughit. Inan electric circuit thisisindicated by awa~ Sign. Let usperform
an experiment to explain the heating effect of electric current.

ﬁ_ﬁ\ Act’u\/itg -3

Materialsrequired - Battery, key, thin copper wire,

nichrome (andloy of nickel and chromium) wire. \\

Q /;' Thin copper wire

. —

Fig21.41H eating"] effect of electric current

Removetheplastic covering onthepieceof ectricwire. ¢

A
fig 21.4 to abattery made of two dry cells. After ten seconds | [

touch thewire, what do you fed ?

Takeavery thin copper wirefromit and attach it asshownin
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Repeat the same experiment using the nichromewirein place of copper wire. Do you find thiswire
hotter?

Try to repeat this experiment using different number of cells(i.e. varying the quantity of electric
current) and for different duration. You will find that theamount of heat produced dependson -

1. Quantity of electric current (number of cellsused)

2. Materid of thewire

3. Durationfor which theelectric current flows.

21.4.1 Usesof theHeating Effect of Electric Current-

The use of the heating effect of electric current isof great advantage and in our day to day life.
Household gadgetssuch as e ectric bulb, heater, dectriciron, solderingiron etc. arebased on the principle
of heating effect of eectric current.

When el ectric current passes through thefilament of an electric bulb (made of tungstenwire), the
filament heatsup to such ahigh temperaturethat it startsto glow and emitslight. Similarly, thewiresinan
electric heater, electric pressand immersion rods gets heated to avery high temperature and becomered
hot when el ectric current passesthroughit. All these appliances containacoil of wirecalled dement fig
21.5. Thesecoilshavevery high meting point and aremade of an alloy caled nichrome.

Tupgusten filament

Heating element

Kettle

Heater

Fig21.5Household articleswhich arebased on heating effect of electric current

21.4.2 Safety fuse

Inaneectric circuit, when largeeectric current flows, dueto high resi stance, the el ectrical gadgets
(asfan, bulb, heater etc.) attached toit may get damaged. Thisis caused dueto short circuit (positiveand
negative ends be ng connected) because of which alarge amount of electric current, morethan required
flowsand thecircuit becomes much hotter which may sometimes causefire. If thefire spreadsthen there
isadanger of greater damage. That iswhy safety devices (safety fuse) are used.

A fuseisasafety device which prevents damagesto electrical circuitsand possiblefires. Thisis
madeof zincor andloy of lead and tin, which hasavery low melting point. Theseare packed in glasstubes
or insulating cutoutsmade of chinaclay. They areinsertedindl eectricd circuits. Thereisamaximum limit
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onthe current which can safely flow through acircuit. If Glass cylinder

by accident thecurrent exceedsthissafelimit, thewirein (ff J\‘)
. (2

the safety fusewill blow off and break the circuit. Thus,
cal Metal Thinwire

we can prevent possi blefiresand damage of electri
appliancesby using asafety fuse. (Fig. 21.6).Whenever
the heat increasesin the circuit, thefusewiremeltsand
breaks off. Thisway we can stop accidents.

21.5 M agnetic effect of electric current

It wasinyear 1820, that aphysicist Hans Christian

Oersted noticed that when the current flowsthrough a
nearby wirethecompassneedlegetsdeflected every time. Fig 21.6 Safety fuse
Let ustry tofind out ourselveswith the help of an activity.

ﬁ? Activity - 4

Materialsrequired - Dry cdl, long copper wire, connecting wires, key and magnetic needle (compass).

Asgiveninthefig 21.7 makean eectric circuit. Themagnetic needleissuspended freely and the
wireisplaced aboveit and by closing the key the circuit iscompleted. Asthe current flowsthrough the
circuit the magnetic needle gets
deflected. Now thekey isopened and
thecurrent flow isbroken. What doyou
observe? Dose the magnetic needle
comeback toitsinitia position? What
doesthisexperiment indicate? When

Electric current

Magnetic
needle

electric current passesthrough awire, Dry cell
it behaveslike amagnet. Thisisthe

magnetic effect of thee ectric current.
Fig21.7 M agnetic effect of electric current

Themagnetic effect of eectric
current isused in making e ectromagnets. For thisaniron rodistaken and apiece of copper wireistightly
wound around to form acoil. When electric current is passed through this coil, theiron rod actsasa
magnet anditiscalled electromagnet. Let usmake an € ectromagnet.

Gy Activity - 5

Material required - Longiron nail (about 6-10cm), long copper wire, abattery of threedry cdls,
key and somepins.
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Wind the copper wiretightly on Copper wire

theironnail to form acoil. Connect the

freeendsof thewireto theterminal sof

acell through aswitch asshowninfig

r
21.8 (a). Close the key and bring the | | | | T‘ 1] I»T—!
A—J >
a

pins near the end of the nail. What (b)

happens?Why thepinsstick tothenail? Fig 21.8(a,b) Makingtheiron nail electromagnet

Now open thekey and break the
circuit. Arethepinsstill stickingtothe
end of thenail?

South North
pole pole

In place of the nail repeat the
experiment withaU shapediron piece. _
(fig 21.8 ¢ & d) What do you find? LA
Discuss about your observations and

) ) Fig 21.8 (cand d) M aking U shaped electr omagnet
givereasonsfor it.

To makeapowerful magnet theflow of current isincreased.
Electromagnetshave many usesasfollows:-

1. Ineectric bells, telephones, tel egraph and inloudspeakers.

2. Incranes, to lift heavy objects.

3. To separateiron from garbage.

4. Inelectric motors, electric trains, electric generator etc.
21.5.1Electricbell

Electric bell isadevicewhichisbased on the magnetic effect of electric current. It hasan electro
magnet init. Let ussee how it works? Fig. 21.9 showsthecircuit of an el ectric bell.

Inthis'M'isaelectromagnet inwhich thetwo endsof thecoil areattached to screws'P & 'Q'which
areinturn attached to the el ectric source - the cell. When el ectric current passes through the coil, the
€l ectromagnet becomes magnetic and attractsthethiniron sheet armature'A’ towardsitsdlf. Thisarmature
isattachedtoaspring'C'. Initsnorma state thisspring isattached to thearmature'A'. The other end of
armatureisattached toahammer 'H' & 'B'isametallic cap or bowl.

When the battery isjoined to Pand Q, the el ectromagnet attracts armature A which makesthe
hammer strike the bow! 'B' and makesasound. When thisprocessisrepeated the el ectric bell rings.
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When electric bellsareused thenin the
eectricdrcuitinstead of normd key, push button
isused. Thebell continuestoring aslong asthe
buttonispressed. When the pressure of the push
buttonisreleased, theringing stops.

1. From which alloy are the heating

elements of electric heater and electric press
madeof? Fig 21.9 Electric bell

2. What isthe safety device used in an
eectriccircuit called?

3. Why isthefusewiremade of amateria which haslow melting point?
4. Writetwo usesof the el ectromagnet.
21.6 Hazardsof Electric Current & the Safety measures

Inour daily lifeeectricity isthemaost important and easily avail able source of energy. If proper safety
measures are not taken while using electricity, it can be very dangerous. For exampleif we accidently
touch ahigh voltage open wire, weget avery strong e ectric shock, which can destroy our cdlls. Sometimes
thiselectric shock can also lead to death.

Sometimestheel ectric connectionswhich havebeen used for along period getslooseor the protective
insulation cover isdamaged, touching such wiresisvery dangerous. In the sameway, sometimesthereis
short circuit dueto which sparksfly out and can causefire. To avoid such accidentswe should usefuse,
about whichwehavelearnt in thischapter. Apart from these some other precautionsaregiven herewhich
areto befollowed while using any dectric gadgets.

1. All the switches, plugs, and connectionsin an eectric circuit must betightly screwed or fixed.

2. If theinsulating cover of the connecting wireisbroken or removed then it must be covered by

insulation tape.
3. Fusewire must be made of adequate strength and suitable conductor.

4. All theelectrical gadgets such as, refrigerator, heater and washing machinesmust have earthling

i.e. awireconnectingtotheearth.

5. Whenever any repairingisdoneon el ectrica gadgetsor eectric circuit, themain switch must be
put-off. Whileworking rubber boots and gloves must beworn so asto avoid el ectric shocks.
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6. If thereisafireor any other accident, thekey of the el ectric current must be cut off or the switch
must be put off.

7. If any person accidently getsan el ectric shock and isstuck to thecircuit then don't try to remove
the personwith naked hands, but remove him with the hel p of aninsulator asdry wood, rubber or plastic
thing. Otherwisethe person trying to save will also get the el ectric shock.

@ we have learnt

" The substances which allow electric current to passthrough them are called conductorswhile

thosethat do not alow electric current to passthrough them easily are called insul ators.
" Therearethreeeffectsof eectric current - heating effect, chemical effect and magnetic effect.

" Bulb, heater, dectricirons, immersionrods areexampl es of applianceswherethe heating effect of

dectric current isobserved.

" Fusesare deviceswhich areattached to the circuit for safety. Thisismadeof zinc or an alloy of

lead and tin, which hasavery low melting point.

" When apieceof ironiswrapped inacoil carrying electric current it becomesamagnet and is
caled an dectromagnet. Electro magnetsare used in eectric bells, cranes, eectric motors, eectrictrains,

electric generatorsetc.

&3 Questions for practice

1. Choosethecorrect alter native:
1. Thematerialswhich allow dectric current to passthrough them are called-
(&) Conductor (b) Insulators
(¢) Semi conductor (d) Sometimesconductor, Sometimesinsulators.
2. Thefollowingisnot agood conductor of electricity -
(a) Copper (b) Brass (c) Graphite (d) Glass.
3. Filament of eectric bulbismadeup of -
(&) Nichrome (b) Tungsten (c) Chromium (d)Tin
4. Electric heater showsfollowing effect of e ectric current -

(8) Heating effect (b) Magneticeffect  (c) Chemicdl effect  (d) All of these
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5. Which applianceismade on the basi s of magnetic effect of electric current -
(a) Electricbulb (b) Electricbdl (c) Electriciron (d) Solderingiron

2. Fill in theblanks-

1. Inthesymbol of eectric cell, thelonger linerepresentsthe ------- terminal.

2. Combination of two or moreéelectric cellsiscaled -------------- .

3. Electric bulb shows ------------------ effect of electric current.

4. In loudspeakers ------------------ effect of electric current is used.

5. Melting point of fusewireisvery -------------- .
3. Answer thefollowing questions-

1. What aretheimportant components necessary for an e ectric circuit?

2. Explainthe heating effect of € ectric current.

3. Writetwo uses of magnetic effect of eectric current.

4. Writethree usesof an electromagnet.

5. Writetheworking method of an electric bell withthe help of alabeled diagram.

6. Writetwo important methodsfrom preventing e ectric shocks.

@ Do these also

1.MakeaRailway Signal-

You can makearailway signal with the help of an electromagnet-

1. First of al makeawooden stand onwhich thesignaing plank can moveup & down. Hangaweight
ontheshorter arm and anail on thelonger arm of the horizontal plank of wood.

2. Asfor thestand, fix with cardboard cylinder which hasaspring of copper wirewound onit with
nails. Insidethe cardboard cylinder placeairon rod of the samelength.

3. Attach both theends of thewireto the cell passingthrough akey.
4, Carefully check that the nail hangsdirectly abovethe spring of wire.

5. When thekey isclosed, thed ectric current passesthrough thewirewhichinturn maketheironrod
magnetic, such that the suspended nail is attracted towards the magnet and thismakesthesigna
plank bend down.
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6.

Whenthekey isopen, thedectric circuit isbroken and theflow of current will stop, asaresult the
iron rod losesits magnetic property and itsattraction to the nail is cut off. So the signal plank
becomeshorizontal.

g

]

-

E[ Nail

Iron rod

Spring of
copper wire

Wooden

/

il

i ﬂ\

0

Fig21.10 M aking of railway signal

2. Makeyour own Electric Swing -

Take along piece of copper rod (conductor) and connect both its end to a copper wirein an
electriccircuit by connecting it tothe cell key and resistancewire, accordingtothefigure21.11
givenbelow.

Now place aU-shaped magnet in such away that the conductor liesbetween itspolesasinthe
figure

Pressthekey and try to seethe swing of the conductors.

o LJ K?

Resistance
wire

Fig21.11 Making of Electric Swing
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®
B ral I I e An Introduction

Do you know what is written here?

It is: | want to be a lawyer.

Like devnaagri and Gurumukhi etc. Braille is also a script. Braille script is used by Blind persons to read and
write. Braille was invented by Louis Braille in 1829. Braille script is based on six dots. These six dots are
referred as the Braille cell. Each cell comprises of one Braille character.To write Braille script Blind person
uses Stylus and Braille slate. Braille slate consist essentially of two metal or plastic plates hinged together to
permit a sheet of paper to be inserted between the two plates. While writing on a Braille sheet (drawing
sheet) it is to be written from right to left and then reverse the normal numbering of the Braille cell. Blind
person reads these raised (embossed ) dots with the help of their finger tip.

D@
Total 63 combinations are possible using these 6 dots.
@ @ Some combinatios given below:

Braille cell

Braille Chart

u v w X y z

A Number sign (,}) is used before the alphabets 'a' to 'j' to convert them to numbers.

| 2 3 4 5 6 7 8 9 0

Capyrignt £ 2008 ARUSHL Ml sights resersed.
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