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PREFACE

With the spread of knowledgeit has been considered important to incorporate
new subjectsand thoughtsin education. Hence, the processof giving anew format tothe
textbooks according to the present conditionshas got underway.

The book “Science and Technology’ for class VI has been written in this context.
The purpose of thisbook isnot to |oad the studentswith scientific information, but to
teach with mainfundamenta principles of scienceasasubject.

Scienceisdefined by activities. Hence, itisnecessary to pay attention to activities
inorder tolearn and teach science. Inthisbook, we havepaid alot of attention to prove
theprinciplesof sciencethrough activitiesand experiments.

Thishasa so been our motivethat students should clearly understand the changes
occurring around them and that they devel op avision which wouldinspirethem towards
discoveriesand experiments. Students should devel op habitsand skillsto solve problems
and dareto raise questions. Thiswould motivatethem to remove confusion, superstition
and pessmism.

Right to Education Act 2009 gives emphasison imparting quality education to
children. NCERT, New Delhi has devel oped classwise, subject wiselearning outcomes
and pedagogica processesfor classes| to VIII whichwill help to achievethe objectives
of al-round development of children. So, textbook for the session 2018-19 have been
made contextud and significant whichwill providemoreopportunitiesto achievedesired
outcomes. We hopethat textbookswill be helpful for students and teachersto achieve
thesegoals.

We have got help and advice from teachers of different governmentsand non
government school s, professorsof colleges and Pandit Ravishankar ShuklaUniversity,
Raipur, NGOs and |earned citizens. We expressour heartiest gratitudeto all of them.

Werequest theintelligensia section of the stateto kindly send their advice and
amendmentsto the council to bring about the necessary changesin the book.

Director

State Council of Educational Researchand Training
Chhattisgarh, Raipur
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INDIA’S GREAT CONTRIBUTION IN THE FIELD OF
SCIENCE AND MATHEMATICS

India, since ancient time, has been prosperousin science and from the scientific point of
view History clearly depictsthat Indiahas contributed alot to theworld. Science, mathematics
and technical expertisehavebeen at thebaseof Indian civilization.

Indian knowl edge reached Europewhen ancient Indian literaturewas deciphered inArabic
language. Thisis even accepted by the European scholars. Let uslearn about some Indian
scientissswho areknown for their great contributionsto dl theworld of scienceand mathematics.

1. BODHYAN AND AAPSTAMB

These mathematicians gave numbers from 1 -9 in arithmetic, conceptualized about zeros
and established the Decima system likewise, what we call Pythagorastheoremin geometry
had been there thousands of years ago.

2. CHARAKA

Hewasthefirst doctor who established the theories of digestion and body immune system.

He was a great doctor. He is known as “Father of Plastic Surgery” in the world. He was not
only aphysician but asurgeontoo.

4. KANNAD

He emphasized theindivisibility of the particles of matter (i.e. atoms) that was|ater on
considered as fundamental of science. Famous vedic scholar Sayanacharyafirst of all
caculated thevel ocity of light.

5. ARYABHATTA

Hewasthefirst manto postulatethat earthisround and it rotatesonitsown axisaswell as
revolves around the sun, which gives us the day — night and the seasons. He established the
scientific facts based upon which time cal cul ations were done and causes of eclipseswere
made known. Hewasthefirstintheworld to calculate thevalue of .

6. NAGARJUNA

Hewas agreat scholar of chemistry and gave alot of important information regarding
metallurgy and manufacture of medicines in his book ‘Rasratnakar’.
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7. BHASKARACHARYA

He wrote a famous book on mathematics called “Leelawati”. He was the first mathematician
to say with full confidencethat any digit divided by zero becomesinfinite. He established
gravitationa force, spherica shape of earth, distances between planets, astronomica theories
and mathematica processeslikedifferentiation, integration and trigonometry.

8. SRINIVAS RAMANUJAM

BorninTamil Nadu, this mathematician at the age of 15, found new proofsfor many old
mathemeatica theoremsand formulated many new theorems.

9. CHANDRASHEKHAR VENKAT RAMAN

He got Nobel Prize for the discovery of light related ‘Raman Effect’. He postulated that the
nature and behaviour of light changeswhen it passesthrough atransparent medium.

10. MEGHNATH SAHA

Heexplained the order of the occurrence of coloured linesin theareaof astrophysicsonthe

basis of ionisation. Which helped astronomersin the study of temperature, pressure and
interna structure of Sunaswell asother stars.

11. HOMI — JAHANGEER BHABHA

Heisknownfor hiscontributioninthefield of cosmicrays, fundamenta particlesand quantum
mechanics.

12. VIKRAM SARABHAI

His studies on cosmic rays helped to understand the universal (cosmic) magnetism,
aimosphere, nature of sun and exosphere (outer universe)

13. JAGDISH CHANDRA BOSE

Hediscovered sensitivity in plantsand invented several sophisticated instruments. Cresco

graphisoneof them. Rateof plant growthisca culated using thisinstrument. Hed soinvented
the ‘wireless’.

14. HARGOVIND KHURANA

Hewasthefirst to develop afunctiond artificia geneinthelaboratory, which wasinno way
less than a natural gene. For thiswork he shared aNobel Prizein the field of medical
science.

15. SHANTI SWAROOP BHATNAGAR

Hemadefundamenta contributionto thefield of magnetic chemistry apart from emulsions,
colloidsandtothefield of industria chemistry.

Inancient India, scienceof dectricity (D.C. Current), aeronautics, textiles, metalurgy,
architecture, mechanica engineering and urban devel opment studiesad so developed. Inthis
way we seethat Indian Scientists by their distinguished contribution have brought prideto
Indiaat the Internationa level inthefieldsof mathematics, physics, chemistry, geography,

medica science, technology etc.
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1. OUR EARTH

All living beingsfound in thisworld like plants, animals, human beingsetcliveon earth.
Thereareland, desert, mountains, rivers, lakes and oceanson thisearth. Thesefulfill al the
needsof theliving beings.

1.1 Structure of the Earth

What isthe shape of the Earth, round
orflat?

We can see avery small part of the
earth at atime, what we see appears to be
flat. To seethewhole earthwehaveto travel
beyond the atmosphere of the Earth and go
into space. You must have heard that many
countriessend peopleinto spaceviarockets.
They are cdled astronauts. Astronauts take
picturesof theEarthfrom spaceand that shows
that theshapeof theearthisround (figurel.1).

Figurel.1l View of The Earth from space.

Whether the earth is hollow or solid?

You know theEarthisround likeaba|? Scientistshavefound out that earthisnot hollow
butitissolid. But itssurfaceisnot smooth and even. It has high mountains at someplacesand
deepvaleysat others. Imagineif theearthiscut, into two halveshow will itsstructurelook like?
Seethatinfigurel.2

The Inner structure of the earth
has been divided into three main parts
(Figurel.2)

(@) Crugt
2 Mantle
©)] Core

(2) Crust- Theouter most layer
of theEarthwhere oceansand idandsare
locatedis cdledthecrugt. All theessentid
things, whichareneeded for living beings
to live like air, water, food, soil and
minerdsarefoundinthiscrust.

Figure 1.2 Inner structure of the Earth.

Downloaded from https:// www.studiestoday.com



Downloaded from https:// www.studiestoday.com

2 SCIENCE & TECHNOLOGY -6

Remainsof dead and decaying plantsand anima sared so found in thislayer, these make
itfertile. Variousminerdslikeiron, duminum, copper, cod, limestone, petroleum, natura gases
etcwhichfulfill our needsaredl foundinthislayer.

(2) Mantle- Below thecrust thereisathick layer of hot molten rock, whichiscalled
mantle.  Thisisthemiddlelayer of the Earth. It hasmolten rocksalong with many gases.

(3) Core- Theinnermost region of theearthiscalleditscore. It isthe hottest part of the
earth. It consstsof mainly ironand nicke. Thecoreisbelievedto existinasolid form. Theouter
region of thecore containsmostly ironinamoltenform.

Namethethreelayersof the earth.

(2) Name the various minerals found in the earth’s crust.
(3) What ismantle?
4) Namethe metalsfound inthe core of the earth.

1.2 Regions of Earth

Seethe globe and map of the Earth. Inthemajor part of Earth you will seebluecolour.
Seethe upper portion (North pole) and lower portion (South pole€) of the globe.

They appear to bewhitein colour. White colour showsthat it isthe part of the earth,
whichisalwayscovered withice. Do you know that iceisfrozen water? Onthe earth, water is
foundinliquid formin seas, lakesand riversand at the polesitisfoundin solid form. Thisarea
whichismade up of liquid and solid water iscall ed the Hydrosphere of the earth.

Now seethemap or globe again.

Besidestheblueand whiteregion, therest of theearth surfaceisshownin yellow, brown
and green colours. Thisistheregionthat wecdl land. Onthisland surfacetherearemountains,
at someplacesand in other placesvaleysandflat |lands. Thisareaof earthiscdled Lithosphere.

Out of thetotd areaon earth threefourth areaisHydrosphereand onefourthisLithosphere.
Now canyou tell what ismoreon earth - water or land?

You must haveread that all around earth thereisair. We cannot seeair but wecanfed it
whenit flows. Theair surrounding the earthiscalled atmosphere.

Thethickness of atmosphere ascompared tothesizeof earthisquiteless.
What isAir Madeup of ?

99% of air isfound within 40km of height. Theair contains 78% Nitrogen, 21% Oxygen
and the rest 1% isof Carbon dioxide, water vapour, other gases and dust particles.
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[ ]

Materialsrequired- Glass, Icecubes.

Put ice cubesin aglasstumbler. Observethe outer surface of glassafter sometime?
Wheredid thewater droplets comefrom?

Water vapour ispresent in air when theair, comesin contact with the cold surface of the
glass, theair condenses. With theresult that the water vapour convertsinto small drops of water
and are seen on the outer surface of glass.

[ ]

Materials Required- A Plastic or glass bottle, bottle cork with two holes, thin glass
tube or astraw and limewater.

Fill onefourth of the bottlewith limewater and put the cork with two holesonit.

Accordingtofigure 1-3 aput the glasstubesA and B into thetwo holes. Seal thetwo
holeswith thewax of lighted candle, so that thereisno gap | eft in the holesaround the glass
tubes.

Theinner end of glasstubeA should betotally dippedinthelimewater andtheinner end
of tube B should be above the water surface. From the outer end of tube B suck the air out
(fig.1.3b). By doing this, theair enters into the bottle from tube A because we see bubblesof air
inthelimewater.

After sometimethelimewater turns milky because of carbon dioxide. Thisexperiment
thus showsthat air contains carbon dioxide.

Air bubbles
LimeWater (Milky)

Figure 1.3 Presence of carbon dioxide in air.

mm
Find asunny room inyour home or school. Closeall doorsand windowswith curtains

pulled downto maketheroom dark. Now, open thedoor or awindow facingthesun, just alittle
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insuch away that it allows sunlight to enter theroom only through adlit. Look carefully at the
incoming beam of sunlight. Do you seesometiny shining particlesmovinginthebeam of sunlight?
What arethese particles? They aredust particlespresent inair which variesfromtimeto time

and placeto place.

Activity 1, 2 and 3 concludethat air contains some gases mainly nitrogen, oxygen, small
amount of carbon dioxide, other gases, water vapoursand dust particles. However, there may
be somevariationsinthe composition of air from placeto place.

Atmosphere actsasaprotective blanket for the earth. It savestheliving beingson earth

from harmful raysand extremetemperature of thesun.

ANSWER THESE

Fill intheblanks.
1. The earth has been divided into three regions : and
2. AtthePoleswaterisin form.

3. part of the total area of the earth is Hydrosphere and partis Lithosphere.
4. Atmosphere has mainly: : and gases.
5. ———gasturns lime water milky.

1.3 Earth and the Solar System

Sunisastar fromwhich light and heat are being continuously emitted.

Some heavenly bodiesrevolve around the sunon afixed path. They arecalled planets.

Sun had eight planets.

1) Mercury 2) Venus 3) Earth
4) Mars 5) Jupiter 6) Saturn
7) Uranus 8) Neptune

Now Pluto is not a Planet

Todecidetheddfinition of planets, in Czech Republic 2500 scientistsof from countries
took partintheInternational Conferenceof Astronomy. After deciding thedefinition
of planets, scientistshavefound that Plutoisnot aplanet accordingtothedefinition.
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They arearranged according totheir distancefrom thesun. Thenearest planet ismercury.

Figure 1.4 Solar System

Thereare someheavenly bodiesthat revolvearound the planets, Thesearecalled satellites.
Theplanetsand satdllitesarelit by sunlight. Sun, planetsand satel litestogether makethe Solar
System or thesolar family.

Satellites ar e of two types.
1) Natural satellites.
2)Artificd satellites.

A. Aryabhatta B. Bhaskar C.Apple
Figure 1.5 Artificial satellites of the earth

Theheavenly bodies, which revolvearound any planet, arecalled naturd satellites. Apart
from Mercury and Venusall other planetshavetheir own natural satellite. Themoonistheonly
naturd satellite of theearth.
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Any man-made cel estial body that revolves around the plannet and are sent into space
withthehelp of rocketsare called areartificia satellitesof theearth (figure 1.5).

Theseartificial satellitesservevarious purposes such astele-communications, weather
forecasting and gathering of information regarding the geography of earth.

Whichistheplanet nearest to the sun?

Whichisthe planet farthest from thesun?

With respect to the distance from the sun, what isthe position of the earth?
Whichisthe planet nearest to the earth?

Namethenatura satellite of theearth.

1.4 BaS|c Needs of life on the earth

os wN R

1. Food: All living beings do work. Everyonerequires energy to dowork. Theliving
beings obtain energy from the food they eat. Why do you feel hungry on returning home after
playing? Theenergy of our body tendsto decrease after playing. In order toretrieve back the
lost energy food i s necessary. Human beings and animal sobtain their food from the plants, plant
material and aso from other animals, but green plants manufacturetheir ownfood withthehelp
of CO,andH,Oin presence of sunlight.

2. Water: Water isnecessary for existence. Green plantsand al animals, in addition to
food asorequirewater for their survival. A large proportion of thetotal weight of living being
condtitutes of water (i.e. 70% of body weight). Water isvery important for dl themgor activities
and various processestaking placein the systemsof theliving beings.

3.Air: Apart fromfood and water being the necessities, living beingsalsorequireair for
their survival. You must have noticed from your experiencethat whilebeing inwater, one cannot
stay inwater for along time. Similarly, one can experience breathl essness when completely
covered withablanket. Living beingstakein O, fromthesurrounding air.

(]

Materials Required: Test tube, test tube holder, water, candle, burner, match -
sticksetc.
Procedure:
o Fill half of the test — tube with water.

e Holdthetest tubewith atest tubeholder and heat thetest tube.
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o After sometimeyou will notice small

Testtubeholder )\ esemerging fromtheboiling water.

This experiment shows that water has
dissolvedarinit.

4.  Soil and Light: Other than
food, water and air, living beingsal so need
soil andlighttosustainlife.

Water

Air bubbles Figure 1.6 Water has

dissolved air iniit Thesoil supportsthegreen plantsto
remain in their position and in addition it
providesnutritiontotheliving plants. Soil so supportsthelifeof many smal organismssuch as
insects, earthwormsetc. Light isalso animportant factor for their existence. Plantscan manufacture
food only in the presence of light. Sunisthemajor source of heat and light.Itisutilized by all.

ANSWER THESE | |

Why do we eat food?
Why iswater necessary for living beings?

Where do aguatic organismsobtain O, from?

A w0 D RF

How does soil help green plants?
1.5 The Earth: A Unique Planet of the Solar System

Of al the eight known planetsin the solar system, earth isthe only planet wherelife
exists. Thefollowing features suggest why the earth is considered asthe unique planet of the
solar system:

1. Thehydrosphereof theearthisideal for thelife of human beingsand other living
organisms.

2. Itsatmosphere showsthe presence of O, gas, whichisnecessary to maintain
sustainability of lifeon earth.

3. Theamosphereservesasaprotective covering that protectsusfrom extremes of
temperatures.

4. Water, whichisanecessity of lifeexistsherein huge proportionsin variousforms
(ice, water and water vapour).

Theearth, therefore, istheonly planet that providesdl thebas c necessities of life (food,
water, ar) todl livingbeings.
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we wave Lo ||

Theearthisroundin shape.

e Crust: Theuppermost layer of the earth, where soil, minerd's, water and dead organisms
and plantsexigs.

Mantle: Themiddlelayer of the earth, which showsthe presence of melted rocksaong
with theassoci ated gases.

Core: Theinner layer of the earth having very high temperatures.

Hydrosphere: Thetota water content on earth.

Lithosphere: The total landmass and the soil content present on the earth’s surface.
o Atmosphere: Thetota covering of air present around the earth.

¢ Solar system: The sun dong with therevolving planetsand their satellites.

¢ Planet: A heavenly body revolving around the sun.

e Amongall theplanetsinthesolar system, Jupiter isthelargest.

e Theplanet nearestto sunisMercury.

o Satellite: A heavenly body that revolvesaround the planet.

¢ TheEarthistheonly planet of thesolar syssemwhered the necessary conditionsfor life
areavailable.

o Apart fromfood, water and air, soil and sunlight arealsorequired for life.

(1) Choosethecorrect answer amongthegiven options.

1. Minerdsarefoundinabundancein
a  Atmosphere

b. Mantle
c. Crug
d. Core
2. Gasnecessary for respirationis
a.  Nitrogen
b. Air
c.  Oxygen
d. CabonDioxide
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3. Whichof thefollowingisnot aplanet
a Vews
b. Mercury
Cc. Saurn
d. Moon
4. Inthesolar system, the earth islocated between which of thetwo planets?
a  Marsand Mercury
b. Venusand Mercury
c. MarsandVenus
d. MarsandJupiter
(2) Fill intheblanks-
1 The Innermost portion of earth isknown as........................
2. is the only planet of the solar system where life exists.
3 gas present in air is used by the living organisms for
breething.
4. Greenplantsuse............... gas for the manufacture of their food.
5. INSATisan ............... satellite of the earth.
(3) Satewhether thefollowing statementsaretrueor false. Makethefalse
statement corr ect.
1) TheSunisastar ()
2) Moonisthenaturd satellite of theearth. ()
3) Airissolubleinwater. ()
4) The Sunrevolvesaround theearth. ()
5) Inthe coresolidiron and nickel metalsarefound. ()
(4) Match thefollowing -
1) Sadlite Mercury
2 Middlelayer of earth. Oxygen
3) Airtakenduring breathing Mantle
4) Nearest planet to sun Moon
5) Nearest planet to earth Mars
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) Short answer questions.
a. What istheimportance of thethreelayersof earth?
b. Makealabelled diagram of theinner structure of earth.
¢. What istheimportance of oxygenfor living beings?

d. Experimentaly explainthe presence of CO, inair.

e. Writethenamesof themembersof the solar system accordingtotheir distance
fromtheSun.

f. Givetheimportanceof artificial satellites.
0. What arethe basic requirementsfor sustaininglifeon earth?
h. Why isthe Earth called aunique planet?
1 Makeamode of thesolar family with your friends.
2. Withthehdp of your teacher gather thefollowinginformationfor your scrap

book.

() Arificid satdlite- nameof countriesthat launchtheir satellites, year of
launching satellites, nameof space stations, photographs(if available)

(i)  Nameof space scientists, photographs, their contribution and achievements
of space scientists.

(i)  Collect informationsof spacetravellersand the achievements of astronauits.
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I OUR ENVIRONMENT

2.1 - Components of Environment

You know that thereare many typesof thingslikeair, water, soil, plantsand animal setc.
which arefound around us. All thesetogether form our environment and each one of theseisa
component of our environment. Basically, therearetwo types of componentsin an environment
—livingand non living. Plants and animals comprise of the living components, whereas air, water,
sail, light etc. arethenon living components.

Makealist of thingsfound around you. Maketable2.1 inyour notebook and complete
itbyusingyour list.

=
W oo [

Living component
Plants Animals

S.No Non living component

1

2.

3.

4.

5.

You aready know that living beingsare of two types: plantsand animals. You must have
noticed that most of theleavesaregreenin colour, and even stemsof some plant area so green.
Thisgreen colour isbecause of agreen pigment called chlorophyll. Because of the presence of
chlorophyll al green plantsmaketheir own food in the presence of sunlight and carbon dioxide.
Hence, they areknown asautotrophs. Animalslack chlorophyll. Then, how do you think they
obtain their food? Many animalseet the green plantsand are dependent on themfor their survival.
Such animalsarethe herbivores, for example: cow, rabbit, and deer. Thereisanother category
of animals, which dependent on other animalsfor their food. They eat other animals. Such
animasarecalled the carnivores, for examplewolf, lion, tiger etc. Third typesof animalsare
those, which depend on plantsaswell asanimalsfor their food, for exampleman, crow, dog etc.
Thesearetheomnivores. Herbivores, carnivoresand omnivores cannot manufacturetheir own
food and are hence known asheterotrophs. Since, green plantscan preparetheir ownfood with
the help of chlorophyll, they are called producers and the animal s, which are dependent on
plantsfor food, arecalled consumers.
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Figure 2.1 Living Component of the Environment
Identify the producers and consumersfromfigure2.1.

Now let’s play a game to understand how each constituent of environment is dependent
on each other.

2.2 - Game of Environment-Web of life

Preparation for game

Your teacher should make 25 cardsof 10cm length and 5¢cm breadth each. Thesecards
can bemadefrom old post cards, weddinginvitation cards or even from drawing sheets. On one
card your teacher will put the name of any thing from thelist given below. Likethis, 25 names
would bewritten on 25 cards.

Sun, soil, water, grass, frog, grass hopper, air, light, river, peaplant, mango tree, algae,
wheat plant, snake, vulture, monkey, lion, deer, fish, crocodile, temperature, peacock, rabbit,
man, minerd sats.

Itisnot necessary to write only these 25 names. If you wish you can removeany of the
namesfrom thelist and put names of your choiceinstead. It isalso not mandatory to play this
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gamewith 25 students only. The number of students can belessthan 25 or even more. Also
make aball with thin rope used to stitch the sacs. Thelength of therope should bearound 250ft.

Teacher will giveone card to each student who is playing the game, that child will put it
on hischest sothat everybody else can seeit. Thisway each child will get aname. Now all the
playerswill stand in agroup, when theteacher instructs, living being will movetotheleft and
non- livingthingstotheright hand side. Now, dl theliving thingswill form agroup ontheleft sde
of theteacher and all the non- living thingswill form another group on theright side of the
teacher. Now plantsand animaswill also separate. Now all the playerswill Stinthecircleinany
order. Therest of the studentswill stand behind them and watch the game. Each student/player
sitting in the circle will say 5 sentences about himself/herself. The one who has the Sun’s card will
talk about the Sun, the onewho hasriverswill talk about river, the onewho has snakewill talk
about snakesetc.

Theplayer who hasgot Sun’s card will start the game. Hewill taketheball of ropeinhis
hand and tieit on the middlefinger of any of hishands and then throw the ball to any child to
whom hefedlssun could berdated to. Like, if hefed sthat sun could haveardationshipwitha
mango tree, hecan throw the ball to themango tree. The child whoisactingasamangotreecan
throw the ball further to someone; hefeelshe could be rel ated to monkey, water or soil. Each
child shouldtietheropetightly beforethrowing it further. Rope should be held tightly between
two children. Oneplayer may get the ball more than once or many times. Thisway thegamewill
continuetill dl theropeisutilized.

You will observethat because of relationship between the different components of the
environment, aweb likethingisformed between them. All theliving and the non-living components
are dependent on each other. Let ussee how our environment is effected by the absence of any
oneof these components.

Now, dl theplayersshouldloosentheropefromtheir fingers oneby oneandthenagain
tieit tightly. What do you observewhen even one player loosenstheropefrom hisfinger? Does
theweb becomeloose? Thisloosening of net indicatesthe absence of any onecomponent of the
environment.

Isthere any component whose absencewill not make any difference?

Who eats whom? Game of Food Chain

Now all the students should removetheropefrom their fingersand again makeabal |l of
therope. Let the name cards be still attached to you. The student with algae card should now
stand in front of everybody. Who eatsalgae? L et us presumeit isthefish. Now the student with
thefish card should stand next to the student with the algae card and hold hishand. Who eats
fish? There can be many answersto thisquestion. Let us presumethat the human beingsare
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eating thefish. Now the student with the human being card should hold the hand of the student
withthefish card.

Algee Fish Man Lion

Figure 2.2 Food Chain

Who eats human beings? If the answer isthelion, then the student with thelion card
should stand on theleft side of the child with the human being card and al so hold hishand.

Now, youwill observethat achainisformed between animal sthat eat other animalsand
are also being eaten. This is called a ‘Food Chain.’

AlQae ===p [ish ====p Human beings ====p LioN

Here, an algaeisaproducer and fish, human beingsand thelion arethe consumers.

Now, think about similar food chainsand show themintheclass.

All the students should note thesefood chainsin their note- booksand shoulddsotry to
make different food chainswhose componentsarenot giveninthelist.

You areawarethat one organi smiseeting morethan oneorganisms. So thesameorganism
can beapart of morethan onefood chain. Thisway many food chains can be associated to form
aweb or anet like structure. Such astructureiscalled afood web.

AlgeE mmmmp Figh ====p HumManbeing

l

Smdlinsects = FI0g ===p Snoke =—

/

Birds > Vultures

L et us see how living components are dependent on each other.

Weusemany thingsin our daily life. Out of these we get somefrom plantsand somewe
get fromtheanimas.
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Prepare Table 2.2in your notebook by listing the things, which we obtain fromtheplants
andanimals.

.
Wi o2zl L

Things obtained from plants Things obtained from animals

Apart fromfood, living beings are al so dependent on plantsfor many other things. Like
birdsmaketheir nestson trees. Many small insectsa soinhabit thetrees. Small insectsor even
birds perform pollination in many flowers. Some seedsand fruitsget stuck on to the bodies of
birdsand anima sand aretransported to different areas. Thisiscalled dispersd of seeds. Inthis
way al other plantsand animal s are dependent on each other.

2.3 - Environmental Pollution

Inthe game WEB OF LIFE you have seen that absence of any one component of the
environment or even theloosening of rope by any one component effect the environment. Now,
let ussee how all thishappens. Air, soil, water etc are such components, which are associated
with other componentsa so.

2.3.1 - Air Pollution

If youloosen theropeof theair component, then what would it mean?You would have
seen that the smoke emitted by vehicles, leadstoirritation in our eyesand afegling of general
discomfort. If at home al so, smoke accumulates, we do not feel comfortable. Itisbecausethis
smoke contai ns many poisonous gases, which pollutethe air. Smoke from thefactoriesalso
pollutestheair. Likewiseif thereistoo much dust in the atmosphere, then also air becomes
polluted andisharmful for living beings.

Haveyou noticed garbage heaps of dried leaves on theroadside? Most of thetimethese
areburnt. Farmerstoo often burn thehusk, dried leaves and part of crop plantsintheir fields
after harvesting. Burning of these produces harmful gasesand smokewhich polluteair. Hence, it
isnecessary not to burn wastemateria and not let anyone burniit.

Think of ways by which you can reducetheair pollution and put your thoughtsin your
notebooks.
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2.3.2 -Water Pollution

Water isessentid for al living beings. Can any living being livewithout water? Just think,
what kind of water would be good for aliving being- clean or polluted?

Water from drains, sewage etc. and al so poisonouswater from industriesjoinstheriver
or pondsto makethem dirty and polluted. Because of thismany living beings die and many
human beingsand animalsbecomesick.

Think and writewaysof checking pollution.
Rain Water Harvesting

Oneway of increasing theavailability of water isto collect rainwater and storeit for
later use. Collecting therain water inthisway iscalled rain water harvesting. Thebasicidea
behind rain water harvestingis" Catch water whereit falls'.

Techniquesof rainwater harvesting:-

1. Therainwater is collected from therooftop to astorage tank, through pipes. This
water may contain soil from theroof and need filtering beforeit isused. Instead of collecting
rainwater inthetank, the pipes can go directly into apit in the ground. Thisthen seepsinto
the soil to rechargeor refill the ground water (fig 2.3).

Fig 2.3 Rooftop rain water harvesting

2. Another optionisto alow water to go into the ground directly from theroadside
drainswhererainwater gets collected.
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2.3.3 -Soil Pollution

Withincreas ng popul ation, thereisan ever-increasi ng demand for food everyday. Because
of thisdemand, different typesof fertilizers, insecticidesetc arebeing used to increasethe produce.
Of thesethere are certain minera's, which when present in excess, pollutethe soil and reduceits
fertility. Hence, itisbeing advised to use natura manureslikecow dungtoincreasethefertility of
theland.

Visit thegardensand fiel dsaround you and preparealist of naturd and synthetic manures
being usedinthem.

2.3.4 -Sound Pollution

Now weshall talk about adifferent type of pollution. Those of youwholivein cities
would have seenthat vehiclesstart plying on theroads early inthemorning. Theenginesandthe

horns of these vehiclesproducealot of sound.
Makealist of sources of sound that make ahigh-pitched sound.

If weare continuoudly exposed to high pitch sounds, then our ability to hear isreduced
or evenwe can become deaf. Sound pollution aso affectsour health. We becomemoreirritable

which can|ead to headaches and other types of sickness.

Think of waysof reducing sound pollution and note themin your notebooks.

2.4 - Forest Conservation, Tree Plantation And Protection

of Wildlife

Human beingsare constantly trying to raisethe standard of living. Tolead acomfortable
life, wearedestroying theenvironment and directly or indirectly harming theforestsand wildlife.

Lifeof living organismsin theforests has become unsafe because of thelarge number of
treeswhich arebeing cut. You have earlier learnt about thefood chain and absence of any one
organism from the food chain breaksit. Thisleadsto animbalancein nature. To maintain a
balance in nature, trees should not be cut and new tree plantations should be taken up. To
protect theforestsand theforest animal's, Sanctuaries and National Park have been made. Find
out how many nationa parksand sanctuaries are present in Chhattisgarh?
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In our Chattisgarh, major vegetation comprises of Sal, Teak, Begja, Delbergia,
Bamboo, Tendu, Mahuaa, Sarai, and Cotton. Rabbit, Cheetal, Sambhar, K otari, Nilgai,
Bison, Elephant, Bear, Lion, Leopard, Panther, Wolf, Fox are the predominant species of
wild animals. Birdsinclude Maina, Cuckoo, Doodhrg, Peacock, Craneetc. Different species
of snakelike Cobra, Karat, Python, Dhaman etc. are also found here. Tribesinhabit the
forestsof the state. Their livesaretotally dependent on these forests. Our stateisagood
exampleof anima biodiversty.

2.5 What if it Rains Heavily?

Thetime, duration and the amount of rainfall variesfrom placeto place. In some
partsof theworld it rainsthroughout theyear whilethereareplaceswhereit rainsonly for a
few days. However, excess of rainfal may lead to many problems. Heavy rainsmay lead to
riseinthelevel of water inrivers, lakesand ponds. Thewater may then causefloods. Flood
causesextensvedamageto crops, domesticanimals, property and humanlife. Duringfloods,
theanimaslivinginthewater dso get carried away with thewaters. They often get trapped
inmud and diewhen floodwater recedes. Many pathogensarea so grow at that timewhich
cause diseases.

What happensif it does not rain for long period?

Canyouimaginewhat would happeniif it doesnot raininaregion for ayear or more?
Thelevel of water in pondsand wells of the region would go down and some of them may
even dry up. Thismay lead to drought. The soil continuesto |ose water by evaporation,
thereforeit becomesdry.

Indrought conditions, it isdifficult to get food and fodder. You might have heard
about drought occurring at some places, through tel evision and news paper. Areyou aware
of thedifficultiesfaced by thepeopleliving intheseareas? What happenstotheanimalsand
the vegetation inthese conditions? Collect information and find out about thisby talking to
your teachers, friendsand parents. Discussabout your rolein both the situationswith your
friends.

We know that only asmall fraction of water available ontheearthisfit for use. The
number of peopleusingwater isincreasingwith rising population. Hence, itisvery important
that water isused carefully; we should take care not to waste water.
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- Livingand nonliving componentstogether form theenvironment.

- Livingand nonliving componentsin theenvironment areinterdependent.

- Light, temperature, water, air and soil arethe non-living constituents of theenvironment.
- Plantsand animdsaretheliving constituentsof the environment.

- Living and non-living are components dependent on each other for food, shelter and
protection.

- Producers and the consumersform thefood chain.
- Polluted air, polluted water, polluted |and and sharp sound, pollutethe environment.

- By checkingtheenvironmentd pollution, Tree plantationsand Conservation of animas,
abalanceismaintainedin nature.

- Excessiverainsmay causefloodswhilelack of it for long period may causedrought.

1.  Usingthelivingorganism mentioned makeat least threefood chains:
Grass, lion, cow, small fish, wolf, fox, peacock, vulture, kite, crow, frog, beetles,
zooplanktons, big fish, crane, snake, mongoose, agae, green plants.

2. Completethefood chain:

i. Greengrass— ....... —>—Peacock
ii.Plants— Rabbit— .........
iii.Algae—>—>....... — Crane

3. Answer thefollowing questions:
I What isan environment?
il What isthedifference between producersand consumers?
iii - Living and non-living components of environments are dependent on each other.
Explan.
iv. What do you understand by afood chain?
V. What happensif thereisscanty of rainfall?
4.  Explainbriefly:
a  Airpallution b. Waterpollution C. Sound pollution
d. Treeplantaion e.  Conservationof forestsandther wildlife.
f.  Damagedueto heavyrainfal
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Givethenamesof two herbivoresand carnivores which areeasily foundinyour area.
Writethenamesof birds and snakesfound in Chhattisgarh.
Writeabout the measurestaken for the protection of wild animals.

O N o O

According to Budhram drivers of vehica semitting smoke should be charged apendty.
Do you agreewith this statement, givereasonsfor your answer.

1. Vistwithyour teacher and friends, afield/garden/river/pond or playground located near
your school. Collect information and construct various poss blefood chainsintheseregions.

2. Display environment rd ated informations, news, puzzles, dogans, stories, pictures, posters,
cartoonsetc. onthebulletin board of your school. You can makethese cartoonsor pictures
yourself or collect these from magazines.

3. Organiseenvironment day inyour school and discusstheimportance of environment with
your friends.

4.  Listfiveactivitiesby whichyou can savewater. Describethe method of each activity.

5.  Prepareaposter onwaysof savingwater and display it on notice board of your school.

6. Under the guidance of your teacher make a plan what would you and your peer group do

if nearby areafacesdraught or flood.
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We seeanumber of thingsaround us. Likefruits, clothes, air, furniture etc. Out of these
certainthingsare obtained from naturedirectly likefruits, air etc. Whileother thingsare man-
madelikecloth, furnitureetc.

Do you know that achair can be made either from plastic, wood or steel ?Herechair is
a “thing” and plastic, wood or steel is the material from which it can be made. In this example
you have observed that one thing can be made from anumber of different materials. Onthe
other hand onething may requirealot of thingsto makeit. For exampleto construct ahousewe
require cement, sand, bricks, iron etc.

Compl etethetable given b ow by adding the names of things and materialsused to makeit-

.
W voeas [

SNO THING MATERIALS USED TOMAKE IT
1 | Sodawater Sdt, sugar, water and carbon dioxide
o | Pen Plagic, metal, ink
3 [B
4 Book
5. | Baloonfilled with air
6.

Now separatethe materia sgivenintable 3.1 according totheir states.
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=]
W | |
 —
SNO SOLID LIQUID GAS

Itisclear fromthe abovetablethat themateria sfoundin naturecan exist in threedifferent

states, namely solid, liquid and gas.
3.2 In what way all the materials of the categories similar?
3.2.1 Can we see, touch and feel solids, liquids and gases?

Makethe table given below in your notebook and write the characteristics of matter

accordingtothecriteriagiven: -

=]
L I
 —

S.NO. Characteristics SOLID LIQUID GAS
1. Can you seeit?
2. Can you touch it?
3. Canyou feel it?
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Now we have seen that solids, liquidsand gases are different from each other. Solids
and liquids can be seen, felt and touched. Gases cannot be seen or touched, but can only befelt.

Presenceof air can felt asit blows.

3.2.2 Do solids, liquids and gases have definite shape

[ ]

Materialsrequired-Utenssof different shapes (likeglass, beaker, conical flask), water
and stone.

Keep apiece of solid for example stone on atable. It stays at its place. Thereisno
changeinitsshape. Thus, solidshave definite shape.

Now takewater inaglassand put it in utensiIsof various shapes. Isthe shape of water
sameinall theutendls. (figure3.1)

— HATLE

Figure 3.1 Utensils of different shapes

Now spill thewater from one of the utensils on thetabl e. We observethat shape of water
changeswith the shape of the utensil and it flowswhen spilled. Thus, dl liquidscan changetheir
shape and can flow when spilled. Similarly, gases al so change their shape according to the
container and they also flow.

3.2.3 Do solids, liquids and gases occupy space?

Books contained in your bag occupy the empty space availablein the bag. Water kept in
abucket occupiesthe space availableinside. Thus, we can say that solidsand liquids occupy

space.

Let ustry to understand if gases occupy space?

Downloaded from https:// www.studiestoday.com



Downloaded from https:// www.studiestoday.com

24 SCIENCE & TECHNOLOGY -6

[ ]

Materialsrequired- adeep bucket, aplastic or glassbottle, rubber tube and water.

Bottle(Plastic) J \Q; Al

—— Container

|

|

|
%

1

|
,\

Figure 3.2 Gases occupy space

Takeadeep container andfill it completely with water. Now immerse an empty glassor
plastic bottlein thefilled container. Whenthe bottleisfully filled with water, dowly invertitin
suchaway that itsmouth remainsing dethewater. Teke carethat the bottle should be completely
filled with water. Now take arubber tube. Attach one side of thetubeto the bottle. Takethe
other end of the rubber tube closeto your mouth and pump out air dowly. We seetheair going
into thebottleintheform of bubbles. Theleve of water inthebottlefalsdown. Thisshowsthat
alr occupies space.

Thus gasesalso occupy spacelikesolidsand liquids.
3.2.4 Do solids, liquids and gases have weight?

You must have noticed that abig stoneis heavier than asmall stone, or, abucket half
filledwithwater islighter than abucket fully filled with water.

e N

Materialsrequired-Two beakersof equal size, sand.

Taketwo beakers. Fill onebeaker with sand fully and the other only half. Pick up both
the beakerstogether. What do you feel ? Beaker whichisfully filled with sand isheavier than the
half filled beaker. Thus, solidshaveweight and their weight increases asweincrease the quantity

of thematerial. Now let ustry to understand if air hasweight?
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[ ]

Materialsrequired-A Strong wooden strip, two balloons, threads

Fill two balloonswith air and tie them with thread separately. Now take athin wooden
strip and tieathread in the middle and make acrude balance as showninfigure 3.3.

Bdancedate(initid) State of balance after air remova
Figure 3.3 Gases have weight

baloons

Now attach thetwo balloonson each side of the stripin such away that it isbalanced.
Now removeair dowly from oneof theballoons. Astheair goesout from oneside, thebalance
will bend towardstheother side. Thisshowsthat balloon hasbecomelighter dueto removal of

ar. Thuswecan say that air hasweight.

Now, let usmake atable and seethe characteristics of solids, liquidsand gases.

=
Wi{roess | [
—

S.NO. CHARACTERISICS SOLIDS LIQUIDS GASES
1. Flow Do not flow Flow Flow
2. Shape Definite Changeabl e Changeabl e
3. Occupy space Occupy space Occupy space Occupy space
4. Weight Have weight Have weight Have weight
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Now pick up those charactersfrom thetable, which are presentin al thethree states of

matter.

® Matter hasweight and it occupies space.
® Matter that occupies space and hasadefinite shapeisasolid. Solidsdo not flow.

® Matter, which hasweight, and occupies space but does not have adefinite shape
isaliquid. Liquidsflow.

® Matter, which does not occupy adefinite space, hasno shape but hasweightisa
gas. Gasesflow.

3.3 Can matter change its state? .l

Normally matter occursin any one state, for exampleironissolid, water isliquidand air
isgas. Butitisnot truethat matter can exist in one state only. We can changethe state of matter
for exampl e by changing thetemperature, for example at room temperaturewater existsina
liquid state, but at extreme cold temperatureit changesintoice, whichisthe solid state. Thisis
cdledfreezing of water. By hegting, liquid water changesinto itsgaseous state, i.e. steam. Water
startsto boil at aspecifictemperature and changesinto steam. Thisiscalled Boiling point.

ICE ———~ WATER ——— STEAM
~ S

Now, let usobservethe changesin the state of matter.

[ ]

Materialsrequired-Candles, matchbox

Takeathick candleand light it. Blow it off after sometime. You can observewhitefumes
going up asthe candleisblown out. If you take alighted matchstick near thefumes, candlecan
again belighted.
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Wisp of smoke

Figure 3.4 Change of statesin a candle

Thisshowsthat whitefumes, which go up asthe candleisput off, isthe changed state of
waxX. Thus, assoon aswetakealighted matchstick near the candle, it lightsthe candle. Hence,
wax canexistinsolid, liquid and gaseous state.

pswer wese ||

1. Namethreethings madefrom the same matter.

2. Classfythefollowinginto solid, liquid and gas categories- Milk, Chalk, Sugar, Oxygen,
Syrup, Smoke and Glass

3. Namefiveliquids, which areused at homes.
4. What arethe changesthat take placeinicewhenit ischanged to water.

5. Adjust apaper insideaglassin such away that the paper doesnot fall evenif theglass
isinverted. Now invert thisglassand pushiit straight down to the bottom of abucket full
of water. Take care that the glass does not tilt. Take out the glass and observeif the
paper iswet or dry. Givereasonsfor your answer.

3.4 Characteristics of Matter ..

Matter isused according to the characteristicsit possess.
L et usobserve someof the characteristics of matter

1. SOLUBILITY INWATER-Innature, water isfoundin large quantity. We useit for
drinking, washing, cooking etc.
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[ ]
o T Y

M aterialsrequired-Four glasses, spoon, sugar, sand, salt and chalk dust

Fill three-fourth of water in each of thefour glasses. Put one spoonful of sugar, sand, sdt
and chalk dust in each of the glassesrespectively and mix thoroughly with aspoon. Leavethem
undisturbed for fiveminutes. Observecarefully. Repeet thisactivity for other materid sand complete
thefollowingtable.

.
WA rpeieas | [

SNO. [ NAME OF THE MATERIAL SOLUBLE / INSOLUBLE
1 Sugar | e
2. Sad 00| e
3. sAat | e
4. Chakdut | e
5. | e e
6. | e | e

Intheaboveactivity, sugar and salt are solublein water. They cannot be seen asthey are
digtributed uniformly inwater. Thesematerias which dissolveinwater, arecaled solubleméaterids.
Sand, chak and dust do not dissolvein water, they arecalled insoluble materials.

® Anymateria whichisdissolvedinaliquidiscalled asolute
® Liquidinwhichthesoluteisdissolvediscalled thesolvent
® A solutemixedinasolvent formsasolution.

Now, wewould seethe solubility of liquidsin water.

[ ]

Materialsrequired -Four glasses, spoon, milk, keroseneail, lemon-juiceand coconut oil.
Takefour glasses. Fill these glasseswith water up to three-fourth level. Add two spoons
of milk, keroseneoil, coconut oil and lemon-juice respectively ineach of theseglasses. Stir each
liquid using aspoon. Now |eave them undisturbed. Observe after five minutes. Repesat this

activity for other liquidsand completethefollowing teble.
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l oo | |

SN MATERIAL SOLUBLE /INSOLUBLE

1. Milk

2. Keroseneoil

3. Lemonjuice

4, Coconut oil

5.

6.

Intheaboveactivity we observethat milk and limejuicearedissolved inwater. They are
caled solubleliquids. While kerosene oil and coconut oil do not dissolve and form aseparate
layer onwater. They arecalledinsolubleliquids.

Similarly, somegases can bedissolved inwater likeammoniaetc. Somegasescannot be
dissolvedinwater like Hydrogen, Nitrogen etc. Very small quantitiesof Carbon dioxide and
Oxygen gasdissolveinwater. Oxygen dissolved in water isresponsiblefor thelife of fishes,
whichliveinwater.

2. MAGNETICPROPERTY

[ ]
7 S N

Materialsrequired- Magnet, iron nails, wooden sticks, plastic buttons, all-pinsetc.
Spread iron nails, wooden sticks, plastic buttonsand al pinson apiece of paper. Bring
amagnet closeto these materials. Repedt this activity with some other materialsand complete

thetablegiven below.

=
Weea | |
1N

S.NO

.NO. [MATERIAL MADE FROM ATTRACTED/NOTATTRACTED

TOWARDSMAGNET
1 Ironnails iron
2. Wooden sticks wood
3. Plagticbuttons plastic
4. All-pins iron
5.
6.
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We seethat thingsmade out of iron are attracted towardsthe magnet. Thus, wecall iron
amagnetic material. Nickel and cobalt metal sare al so magnetic. You can seethisproperty in
Nickel and Cobalt coins. Other materialslike plastic, wood etc. are not attracted towardsa
magnet and they are called non-magnetic materias.

3. TRANSPARENCY

o |

Materialsrequired-Two glasses, water, one, white paper lightly coated witholil.

Try to read thewords on your book by putting onit, an empty glass, aglassfull of water,
astoneand then awhite paper lightly coated with oil. Repeat thisactivity with other materials
and compl ete thetablegiven below.

o —

S.NO. THINGS TRANSPARENT/OPAQUE/TRANSLUCENT
Anempty glass
A glassfilledwithwater
A stone
A whitepaper lightly wet withall

pd

o gk~ wbdPE

Materia sthrough which we can seeclearly like glassare called transparent materials.
Those material sthrough which we cannot seeare called opaque. Examplesarewood, stone,
wall etc. Thosemateridsthrough whichwecan partid|ly seeare caled trand ucent materids, like
paper lightly coated with ail, transparent plastic, etc. Makealist of transparent trand ucent and
opague materialsfoundinyour surrounding.

oswen e | |

1. Nameonetransparent solid and onesuch liquid.

2. Listthedifferences between transparent, opaque and trand ucent materials.
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3. Pick uptheappropriatewordsfromthelistandfill intheblanks.

Soluble, insoluble, miscible, immiscible

1. Bluevitriol canbedissolved uniformly inwater, thusitis

31

inwater.

2. Onmixingoil and water two separatelayersareformed asthesetwo liquidsare

3. Codis inwater.

4. Orangejuiceis

inwater.

4. Classify thefollowing materid saccording to their magnetic properties.

Wood, glass, scissors, safety pin, pencil, duminiumwire

4. CONDUCTIVITY

Youmust haveseen hot metdlic utensisremoved fromfirewiththehelp of cloth. Generdly,
handles of pressure cookers, pansetc. are made of wood or Bakelite plastic. Let ustry tofind

thereasonfor this.

(]

Materialsrequired- Metdlic pot/ beaker, water, awooden stick, ametallic spoon, hot

plate.

Take hot water in a beaker. Put a
wooden stick and ametallic spooninthis
(fig.3.5). After two minutes, touch the parts
of the stick and the spoon, which are out of
water. Which feelshotter?

Metallic spoonwill behotter ashesat
travelsfaster from oneendto theother in
metals. Thus, metals are called good
conductorsof heat. Materiaslikewood do
not allow heat to passthrough them, they
are called bad conductors of hest.

Wooden

stick

Metal spoon

=—=——Hot water

il

Airisalsoabad conductor of heat Figure 3.5 Good and bad conductors of heat

that iswhy inwinter wewear onecloth over
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theother to keep ourselveswarm. Theair present between thelayersof cloth doesnot alow the
warmth of our body to go out, asair isabad conductor of heat.

ELECTRICAL CONDUCTIVITY

Haveyou ever tried to removethe plastic covering over aneectrica wire?Youwill find
thinwiresof copper insgdeit. Thesewiresare good conductors of el ectricity thusthey areused
inthedistribution of electricity. The outer covering made from plastic isabad conductor of
dectriaty.

[ ]

Materialsrequired- A cell of atorch, aone-metre long electrical wire and atorch
bulb.

Removeplastic covering from both the ends of thed ectrica wire. Attach onesideof the
wirewith the point onthemetallic part of the bulb, whilethe other side of thewireisattached to
thelower sideof thecell asshowninfig. 3.6. Attach thelower sidepoint of thebulb to the upper
side point of the cell. The bulb lights up. The reason isthat the metal in thewireisagood
conductor of electricity. Insert afolded paper in between bulb and the cell. What happens?
Paper ispoor (bad) conductor of electricity and hencethe bulb cannot belighted. Repeat the
activity by using other materialsin place of paper likewooden piece, clothand metallic coin.

Where does atorch get electricity Bub

from? Electricity to the bulb in torch is

provided by theelectric cell. Haveyou ever Metal cap

carefully looked at an electric cdll? It hasa _ +termina
small meta capononesideandametal disc . ' —Cdl

on the other side. Thereisa(+) and a () o ——|

signonthedectriccdl. Themeta capisthe Metal base
positivetermina and the metal discisthe —terminal

negativetermina of thecell. Andectriccell
produces electricity from the chemicals
soredinsideit.

Figure 3.6 Electrical Conductivity
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You havetaken atorch bulbin activity-11. On observing thisbulb of thetorch carefully;
youwill find athinwireinthemiddle of theglassbulb. Thisthinwireiscalled thefilament; the
filament isfixed between two thicker wires. Oneof thesethick wiresisconnected to the meta
caseat thebase of the bulb and the other thick wireis connected to the metd tip at the centre of
the base. The base of the bulb and the metd tip of the base formsthe two terminalsof the bulb
(fig. 3.7aand b)

Meta base

- Teminds Metdl tip

Fig. 3.7 Bulb of atorch
Inactivity-11, you havea so connected the two terminal s of theelectric cell tothetwo
terminasof thebulb (onetermina of electric cdll isconnected through wireto themeta caseat
the base of the bulb and other one connected to the metd tip at the centre of thebase). Such an
arrangement isan example of an electric circuit. It showsthe entire path of e ectric current
between thetwo terminalsof theelectric cell. Inan electric circuit thedirection of currentis
takentobefrom (+) termind to (-) terminal of thedectriccell.

Purewater isapoor conductor of eectricity. In the presence of dissolved saltshowever
it becomeagood conductor of dectricity. Thus, you should not touch el ectrical gpplianceswith
wet hands.

Those materia sthrough which e ectricity can passare called good conductorswhile
thosethat do not allow electricity to passare called poor conductors.

5. DIFFUSION

What happenswhen you light anincense stick inaroom?After sometimethe scented
fumesmix intheair and are spread in theroom uniformly. Thishappensdueto diffusion.
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[ ]

M aterialsrequired-Glass, water, ink, dropper

Takewater in aglass. With the help of adropper add 1-2 drops of blueink init. We
observethat dowly blueink mixesinwater and makesit blue. Thisisdueto diffusion of blueink
inwater.

Any solid, liquid or gaswhenit triesto get distributed uniformly in another gasor liquidit
iscaleddiffuson.

Solubility, Magnetic property, Transparency, Heat and Electrical Conductivity and
Diffusion are some of the properties, which are used to classify matter. Wewould study this
morein the next chapter.

ANSWER THESE

1. Whileworkingwith electricity why isit recommended that wewear gloves?

2. If thefollowing materid sarekept in between the cell and the bulb of atorch, what will
happen-
Aluminiumfoil, Rubber sheet, Paper, Coin

3. How canwesmeéll thefood being cooked in thekitchen?

4. Labourersworking near ahot furnaceare advised not towear metallic-framed spectacles.

All thingsaremade up of matter.

Matter haswelght and occupies space.

Therearethree states of matter- solid, liquid and gas.

Solids have adefinite shape and they occupy space.

Liquids do not have adefinite shape but they occupy space.

Gasesdo not have adefinite shapeand occupy theentire space, whichisavailable.

Those materias, which get dissolved inwater, are called miscible, whilethose,
which cannot bedissolved in water are calledimmiscibleinwater.
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Those material sthrough which we can see clearly are called transparent, those
through which we cannot see are called opaque and those through which we can
seefaintly arecdled trand ucent.

Themateria swhichlet the heat passthrough them are called good conductors of
heat whilethosethat do not, are called bad conductors of hest.

Those materia sthat | et the electrical current passthrough them are called good
conductors of electricity while those that do not, pass easily are called poor
conductorsof eectricity.

Those materid sthat are attracted towards magnet are called magnetic whilethose
that arenot, are called non-magnetic materials.

Thenormal tendency of aliquid or gasto spread uniformly within other solid,
liquid or gasiscalled diffusion.

Andectric cell hastwoterminals; oneispositive (+) and the other isnegative(-)
termind.

1. Sdectthecorrect answers;

a)

b)

What isthe state of water vapour

1. Solid 2. Liquid

3. Gas 4. None of the above

Which of thefollowing materid is insolublein water-
1. Washingsoda 2. Sand

3. Salt 4. Bluevitriol

Which of thefollowing isnot magnetic-

1. Iron 2. Gold

3. Nickel 4. Cobalt

Which of thefollowingisagood conductor of eectricity-
1. Wood 2. Bakelite

3. Plastic 4. Copper
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We cansméll perfumeinal cornersof aroom, whilethebottleiskept in one
corner. Thisiscalled -
1. Solubility 2. Diffusion
3. Conductivity 4. Insolubility

2. Fill in the blanks-

a)
b)
c)
d)

All matter occupies and has

Dryleavesare conductorsof electricity.

We can clearly seethrough aglass, thusitis

We can smell astack of garbage even at adistance becausegasis

inar.

Wewear sweatersinwintersbecauseair present in between sweater and clothis
a__ conductor of heat.

3. Answer the following questions:

1)
2)
3)
4)
5)
6)
7)

8)

A glassfull of milk isheavier compared to an empty glass. Why?

Airismatter. Explainby giving an experiment?

Water isatransparent matter, give experimental evidence.

Explainwhy dl eectrica wiresare covered with aplastic materia ?

A glassof ged with hot teai sdifficult to hold ascompared to abone-chinacup. Why?
Handles of cooking utensilsare made of wood or plastic. Why?

Purewater isabad conductor of e ectricity while salty water isagood conductor
of dectricity. Explainby giving reasons.

Would thebulb glow inthecircuit showninfigure 3.8? Explain giving reason.

Fig.3.8
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1 Collect thethingsaround you and classify them according to their state. Also writethe
name of the material they aremade of. You cantakethe help of your family members
and teachersfor this.

S.No. NAME STATE MATERIAL

2. Classify the above mentioned thingsaccording to the characters given below:

Solubility[Magnetic| Thermal Electrical

S.No.|Transparen iffusoninair | . ivi
pereney | DIUSONnar | iy water | property | Gonductivity |Conductivity

3. Imaginetherewere no e ectric supply in your homefor amonth. How would that affect
your day to day activitiesand othersin your family? Alsowhen theelectric supply is
resumed, what measureswill you take to stop misuse of electricity?

4. With the hel p of your teacher make"dectrictorch” in groups.
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In summer, wetakeamixtureof lemon- juice and sugar inwater toquenchour thirst.

Thislemon - juice, sugar and water form amixture. Similarly, in case of acute ssomach disorder
doctorsadviseusto drink mixture of sugar and salt inwater. Thismixtureistermed asORS.
There are many more examples of mixtures, which include solids, liquidsand gases. Likethe
smoke coming out of amotor vehicleisamixture of many gases. The substances, whichforma
mixture, arecalled congtituents of amixture. Seawater isalso amixture, whose constituentsare
thesubstancesdissolvedinit.

Makethetable given below inyour note- book, and completeit by adding names of
other mixtures.

=
N
N

SNO MIXTURE CONSTITUENTS
1 Air Oxygen, Nitrogen, Dust patides
2. Wheat takenfrom fidd
3. Pond water
4, Soil
5.
6.

In the above exampleswe have seen that when two or more substancesaremixedina
medium, they formamixture. Thecharacteristicsof amixturearedependent on thecharacteristics
of itsindividual constituents. Inour daily life, we seethat beforewe useamateria, we need to
separatethe moreuseful and less useful componentsof thematerial.

Makethetablegiven below in your note-book and add more examplesto understand it.
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-
W potesz |
U —..*

LESSUSEFUL | METHOD OF
SNO EXAMPLE USEFUL PART PART SEPARATION
1 Rice Rice Hay, small stones Hms(ij(-aslicnls "9
2. Teawithtealeaves | - | s [ e
3. Wheat | | e e
4. | e | L s e
5 | e L s e

Thuswe have seen that by using one or more method of separation, we can separate
variouscongtituentsof amixture. Thisiscalled Separation.

4.1 Why do we need separation?

1 To removethe non-useful components: Thesmoke coming out of achimneyis
treated in such away to remove unburnt carbon and ash particlesso that air
pollution can bereduced . Also, inwater treatment plantsinsolubleimpurities
and micro organismsare removed from water to makeit drinkable.

2. Toobtain auseful product: Seawater isevaporated to get common sat. Saltis
used extensively inour kitchensand industries.

3. To obtain pure materid: Pure sugar crystalsare obtained from sugarcanejuice,
whereastheimpuritiesremaininthejuice.

What do you understand by theterm mixture?
2. What isseparation?
3.

4.2 Methods of separation

Why do we need to separate substances?

To separate components from a mixture we need to know the characteristics of its
components. To separatethe components from amixture, aparticular characteristic of one of
the component isused. A characteristic which isnot present in the other components. Now, |et

usunderstand some of the methods of separation.
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(I & =1 To B01 (o X pTeBH ow do you separate the small stonesfrom pulsesandrice.
When theimpurity inthemixtureisof adifferent shape, it can be separated by

picking up by hand. Thisiscalled handpicking.

Whest flour islayered on asieve, theimpuritiesbeing biggerinsize
stay onthesieve whilefineflour passesthrough the small holeson thesieve. Thismethodis
knownasseving.

The sametechniqueisused at construction sitesto separate pebblesand stonesfrom
finesand. Thestones present in the sand stay on the sieve whilethe sand passesthroughiit.

(b) Sand Seving

Fig 4.1

Sieving theflour removesthe useful bran from flour. Thuswe should not sieve
theflour beforekneading.

I\ [aTa oWV TaTo oTaTo M BT =Slal (e BBY OuU Must have seen farmersinthefield, removing

thegrain seedsfrom bundles of stalks. A farmer standson an elevated platform, and slowly
didesthe mixture of grain seedsand stalks. Since grainsare heavier , they fall straight on the
ground. While the stalks being
lighter fall at alittle distance away.
Inthisway we see two heaps, one
of stalks and other of grain. This
method isknown asWinnowing.

Similarly, salkswithgrains
are beaten to separate thelight and
heavy components. The lightest
stalk fall in front and the heavier
grainsare separated. Thismethod
isknown asthreshing.
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4. Magnetic separation
(]

Materialsrequired: Sand, ironfillings, magnet, paper

Spread the mixture of sand and iron fillings on apiece of paper. Now bring amagnet
near thismixture. What do you observe? Ironfillings are attracted towards the magnet and
henceget separated. Repest thisactivity till theironfillingsare entirely separated fromthe sand.
Sand remains on the paper. Thismethod isknown asmagnetic separ ation.

Inindustries, iron piecesare separated from
other materia sby thismethod(figure 4.4)

[ ]

Materialsrequired: Two beakers, glassrod,
water, sand. TP e A

Take a mixture of water and sand in a S #' Remaning
beaker. Mix itwell usingaglassrod. Now leaveit
undisturbed for sometime. Observe. What do you
See? . " =

Sand settles down in the beaker asitis ~ Fi9-4.4 Separation of iron pieces
heavier. Thisiscalled Sedimentation. (figure4.5A). by using electrical magnet
Removethewater intheupper layer and pour itina
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beaker in such away that the sand settled at the bottom does not move. Thismethod isknown
as Decantation. By using this method we have separated insol uble sand (asolid) from water
(liquid) (figure4.5B)

A. Sedimentation B. Decantation
Figure4.5

[ ]

Materials Required- A beaker,
separdingfunnd, stland, glassrod, oil and weter

Takeequa quantity of oil andwaterin
abeaker. Mix well with aglassrod. Leaveit
undisturbed for sometime. Observethe beaker
carefully. Dooil and water mix witheech other? Stand - %7 Oil
Boththeliquidsmake separatelayers. Canyou .=
separate thetwo by decanting? |

To separatetwoimmiscibleliquidswe
useaseparating funnd. Kegpthismixtureina
separating funnel and leaveit for sometime.
Water settlesasthelower layer whileoil settles
asthe upper layer. Open the stop cock at the L ee—
base of thefunnel and collect the heavier layer Figure4.6 Separation by
of water inabesker. Inthisway twoimmiscible a separating funnel
liquids can be separated. (figure4.6)
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[ ]
7 T

Materialsrequired- Two beakers, impurewater, piece of alum

Fill half abeaker withimpurewater. Tieapieceof dumwith athread and put it in water
whileholding theother end of thethread. Now removetheadum and leavethebeaker undisturbed
for sometime. After 5-6 hrsyou will seethat impurewater gets cleaned becausetheimpure
particles present in water become heavier dueto alum and they settle down at the base of the
beaker. Thisprocessisknown asloading. Now decant the clean water into abeaker. (figure

4.7)

1 Alum

Muddy

IR

E
l

1.  Whichmethodisused to separate piecesof iron from cod incoa mines?
2. Howwill you separate kerosene oil mixed inwater? Explain by giving diagrams.

3. Givetwoexamplesfromyour daily lifewhere you use decantation for separating
substances.

4  Nametheproperty of the congtituentswhichisused to separatethefollowing

mixtures.
a) Wheat and hay b) Iron fillings and sand
¢) Coconut oil and water d) Flour and bran
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7. Centrifugation

Tieastonewith athick thread. Now hold the other end of the thread and revolvethe
stone fast over your head. You
wouldfed your hand beingtrigged
asif thestoneisbeing pulled out
of your hand towards opposite
direction.

If you leavethethread or
it getsbroken, what will happen?
Which direction would the stone
fly out? Tekeasmall plastic bottle
andfill it with muddy water. Close
it with acork sothat water doesnot spill. Now tiethe bottlewith athread and revolveit inthe
sameway asthe stone. What will happen to the mud particles? They are not attached to any
thread so they would move towards the base of the bottle and settle. We can now decant the
water and separateit from mud.

Fig 4.8 Hand driven centrifugation machine

Thisprocessof separationiscalled Centrifugation. Thismethod of sepdationisusedin
laboratories (fig.4.9) industriesand alsoin separating cream frommilk.

-

Materialsrequired- beaker. Glassrod, funnd, filter paper, stand, amug and impure
water.

Takealfilter paper. Fold it twiceto makeacone (fig4.9A) Fix itinsidethefunnel as
showninfig4.9B. Wet thefilter paper andfix thefunnel onthestand asshowninfig4.9C. Pour
impurewater into thefunnel withthehelp of aglassrod. Collect thefiltered water inamug. Mud
particlesand other insolubleimpuritieswill remain on thefilter paper. By using thismethod we
can separateinsol uble solid particlesfrom liquids. Thismethod isknown asfiltration.
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D Filter Paper

Filter Paper  First Fold o

Second Fold ~ Cone
A.Folding Filter Paper B.Placing Filter Paper
A B C Filtration
Figure4.9

Filtration method plays an important rolein
industry. Generaly water filtersareused to clean water
at home. In these filters, water is passed through a Y e,
ceramic candle. In this process, solid impurities are :
stopped on the candle and potablewater iscollected in
thelower part of thefilter. (figure4.10A)

Ceralnic

In big cities, drinking water is distributed by
water purification plants. In these plants (Fig 4.10B),
impurities are separated from water by using methods
of sedimentation, decantation, loadingandfiltration. Also
harmful organismsareremoved by treating the water
with chlorine. Water obtained in thisway isdistributed
asdrinking water at homes.

Pumping Sedimentation ~ Sandand . o oo For

River Station Tank Pebbles Tank Storage

Figure 4.10(B) Method to clean water in big cities
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Inbig cities, water coming out of drainsisfiltered by using large meta filters. Solid
impuritiesare separated by this method. We should never throw pol ythene bags and household
garbageinthedrains.

9. Evaporation

vy e[

Materialsrequired- Porcelain bowl, tripod stand, wiregauge, spiritlamp, spoon, salt
and water.

Takewater inabowl, add one spoon of salt and mix well. Put the bowl onawiregauge
over atripod stand. Now hest it using aspirit lamp. Whilehesting, stir the solutionwiththe help
of aspoon. Heat till all thewater inthebow! disappearsintheform of vapour. The substancel eft
inthebowl issalt (fig. 4.11). To separate amiscibl e solute from solvent by evaporating the

solvent iscalled evaportion.

Water Vapour

Bowl

Tripod Stand

Spirit Lamp

|

Fig 4.11 Evaporation of water to obtain common salt

Common saltisobtained from seawater in large scaeby using thismethod. At thetime
of hightide, seawater getscollected insmall cubicals. Thiswater isevaporated inthesunand
sdtremainsinthecubical.

10. Crystallization

[ S 2

Materialsrequired: Beaker, glassrod, tripod stand, wire gauze, spirit lamp, copper
sulphate (Bluevitridl), filter paper and water
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\ é Fill onefourth of the besker withwater.
Add copper sulphated owly and mix with
| Beaker aglassrod. Heat the solution and add

Solution of morecopper sulphate. Kegp on dissolving
Copper Sul ph% _____ copper sulphatetill the solution becomes
saturated and no more copper sulphate
can bedissolved. Filter thishot solution
through afilter paper toremoveimpurities.
Now letit cool slowly. After sometime
you would see pure copper sulphate
crystalsat the base of the beaker. Thisprocessisknown as Crystallization.

11. Distillation

Copper Sulphate 2

Fig. 4.12 Copper sulphate crystallization

Water isevaporated fromrivers, streams, oceans, etc. Thiswater vapour risesup asit is
lighter; it getscooled and changesinto small dropletsthereby forming clouds. Thesedroplets
condense and changeinto bigger dropletsand comeback to the earthintheform of rain. Thisis
called water cycle. Inthisprocesswater isdistilled. Let usunderstand thisby an activity

(]
I T I

Materialsrequired: Conica flask, glasstube bent at two right angles, cork, test tube,
tripod stand, spirit lamp, beaker, salt solution, ice.

Arrangetheapparatusaccording to fig.4.13 and put the salt solutionin the conical flask
and heat it. Water vapour, which come out, movesinto theglasstubeandis collected in atest

.E — Steam -

GlassTube

Cork
Conical Flask

Sdt Solution
WireGauze

Beaker
Ice
Didtilled
Water

Spirit Lamp

Fig.4.13 Distillation
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tubekept inice. When water vapour comesin contact with theice-cold walls of test tube, it
changesinto small dropletsof water. Sdtisleft inthe conica flask. Changing of water to water
vapour iscaled evaporation and changing of water vapour back to water iscalled condensation.

Thus, wecan say that distillationistheresult of both evaporation and condensation . By
using thismethod we can separate sol ute and sol vent from asol ution.

12. Sublimation
-

Materialsrequired: Porcelainbowl, spirit lamp, glassfunnél, tripod stand, wire gauze,
cotton, common salt, and ammonium chloride

Mix common sat and ammonium chlorideintheporcelan bowl. Kegpaninverted funnd
over thismixture. Closethe open end of thefunnel with cotton and heat. Whitefumeswill rise
fromthemixture.

Now stop heeting. After sometimevapoursof ammonium chloridewill settleontheinner
sideof thefunnel on cooling and common sat will beleftinthebowl (fig.4.14).

Cotton Swab

T

Funndl

Mixture of salt and ammo-
niumchloride
Porcelein Bowl

Wire Gauze

Spirit Lamp
Tripod Stand

Fig.4.14 Sublimation

Normally substanceslikeice, wax etc. turnfrom solid toliquid on heating and thenfrom
liquid to gas. But intheabove exampl e, you have seen that ammonium chlorideon heating turns
to the gaseous statewithout showing theliquid state. On cooling d so it again comesto solid Sate
without showingtheliquid state. Thisprocessiscalled sublimation. Camphor, iodine, naphthaene
bal|sal so show sublimation property
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On heating
Ammonium chloride(solid) *; Ammonium chloride (gas)
On Cooling

4.3 Using more than one method for separation

Till now we have separated amixture of two substances by using any one method of
separation. If asolution contains more than two substances, then more than two methods are
used to separate these substances. Let usseparateiron fillings, sand and salt mixture

[ ]

Materialsrequired: Magnet, two beakers, glassrod, paper, funnel, filter paper, iron
fillings, sand, salt and water

Spread the mixtureof ironfillings, sand and salt on apaper. Bringamagnet closetothis
mixture repeatedly. Separate the material which gets attracted to the magnet. What isthis
substance? Now, takerest of the mixtureand dissolveitinwater in abeaker. After sometime
filter this solution by using afilter paper on afunnel. Sand will be stopped on afilter paper.
Evaporateor distill therest of the solution to obtain salt.

Thus, wehave used magneti c separation, filtration and evaporation to separate substances
fromamixture.

® A mixturemay havetwo or morethan two substancesin any quantity.
® A mixturehascharactersof itscondituents, onthebasisof which, they are separated.

®  Thesgparaionof componentsof amixtureisdoneto removeunwanted congtituents,
and to obtain useful and pure substance.

° Condtituents of amixture can be separated by using one or morethan onemethod
of separation.

®  Toseparate congtituentsfrom amixturefollowing methods can be used-
Handpicking, sieving, winnowing, threshing, magnetic separation, decantation,
loading, centrifugation, filtration, evaporation, crystalization, distillation and
sublimation.
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1. Choosethecorrect answer

1. Whichof thefollowing mixturescan be separated by hand picking -
i.  Commonsdtandsand i. Saw —dustand iron fillings
iii. Riceandstone V. Camphor and sand
2. Which method isused when wewash apulseto cleanit -
I.  Threshing il. Hand Picking
iii. Seving (VA Decantation

3. Which method isused for separating amixture of Iron and coal dust. -

ii. Evgpordion ii. Threshing
iv. Magneticseparation V. Decantation
4, Which method i s used to separate amixture of lodineand common salt?
I.  Threshing il. Hand Picking
iii. Seving (VA Decantation

2.  Matchthefollowing

a.  Separation of ammonium chlorideand sand M agnetic separation

b. Mixingaduminmuddy water By separating funne

c. Revolvingamixtureat high speed Evaporation

d. Groundnut oil and water Loading

e. Sandandironfillings Centrifugetion

f.  Common saltsdissolved inwater. Sublimation

3.  Fillintheblanks

= T method is used to separate iron filling from heap of garabage.
Two immiscible liquids can be separated with the help of................. method.
Flour and bran can be separated by....................... method.

................ method is used to separate wheat from straw.

® o o T

We can see the sky clearly after the rains because dust particles............... with
therain dropletsand cometo earth.
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4.

Answer thefollowing question

a How will you separate amixture of ngphtha ene and sand?

b. Suggest amethod to separate, amixture of coconut oil and water.
C. How will you separate d um from aum solution?

Inthefollowing mixtureswhich property can beused for the separation of its
component -

a.  Sdtandchalk powder b. Riceandstraw

c. lodineand coal d. Tronfillingsand saw dust
e. Sandandrice

How doyou obtain salt from seawater ?

What iscriterion for theselection of method to separ atethecomponentsfrom a
mixture?

Writefour methodsused to purify river water to obtain drinkingwater by the
water purification plant.

Explain digtillation with help of diagram.

1. Fromthingsaround you, give examplesof various mixturesand try to understand how
you can separate the components of these mixtures.

2. Trytoknow from your eldersthe methodsthat were used in their timeto clean water.

Writeyour information according to thefollowing points,
a. Diagramof traditiona method
b. Substancesmixedinwater.

c. Reasonto add the particular substance.

3. Request your principal to arrange aeducational tour to acity wherewater treatment

(purification) plant isestablished. Understand theworking of that plant and note down
theinformation in your notebook.
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Changeisthelaw of nature. If welook around uswewill find that things continuously
change. Thetemperature changesfrom morningto evening, theday into night and night into day,
the drying of wet clothes, the growing of plants, therusting of iron are examplesof changes
around us. We have become so accustomed to these changesthat we evenfail to notice them.

Observethe changesthat occur around you in your daily life and record themin your
notebook in Table5.1.

.
(&

~1'N
S. No. Area of change Changes seen
1 Kitchen Cooking of food
2. Pond | s
3. Fedd | e
4. Weather | e

If welook at Table 5.1, we can seethat in the changesrecorded, somethingsaresimilar
whilesomeother thingsaredissimilar. To understand them further wewill need to classify them.

5.1 Fast and Slow changes
=3
ACTIVITY 1

Materials Required — A Matchbox, Iron filings, cloth piece, water.

Strike amatchstick and note the during which thematchstick remainslighted. Writeitin
thetablebelow.

Wrap ironfilingsin acloth and soak them in water. Then placetheseinan airy place.
Notethetimetakenfor theironfilingsto rust and writein thetable below.
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a-l
W[ TABLE 5.2
 —

S.No. | Name of Activity or Experience Timetaken for the activity

1 Burning of match stick

2. Rusting of iron filings

Those changesthat take along timeto compl ete are known as slow changes, whereas
those changeswhich takevery littletimeto complete are known asfast changes.

Copy thetable given below in your notebook and on the basi sof thetimetaken for the
change, classify thechangesasslow or fast.

| TABLE 5.3
(i —.

S. No. Example Slow / Fast Change Cause of Change

Germination of seeds | = - | e
Lighting theelectricbulb | -------m-memee- | s

Making curd frommilk | ----mmememeee- | -
Curdlingof milk | -—-mmmmmmememee ] e
Growth of hair | —-mmmememeeee- | e

Bursting of crackers | ---memeeeememe- |

N o g & w NP

Lightening | - | e

We can modify the pace at which changes occur according to our need. Rusting of iron
isaslow change. Sometimesthischange can causeal ot of damage. Wetry to prevent rusting.
For this, we can apply coatsof zinc or paint on objectsmadeof iron. Thiscoat protectstheiron
from exposureto air and water and preventsit from rusting.

Whenwestorefoodgrainsfor along timethey getinfested by insects. Thisresultsinthe
wastage of foodgrains. Thiswastage can bereduced if we placeinsecticide tabletswrappedin
aclothwiththefoodgrains. Thiswill protect thefood grainsfor alonger time.
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5.2 Reversible and Irreversible changes

S

Materials required — Tea
kettle, source of heating, water, plate

Take some water in the tea
kettleand heat it. On heating, water Kettle
isconverted to vapour. If weplacea
plateinfront of theemerging vapours
then the steam condenses to form
water again. (Figure5.1).

Whenwe stretch out arubber
band or acycle tube it expands but
onrdeaseitregansitsorigina shape.

Figure5.1: Reversible change

InActivity 2wesaw that when
weremovethecausefor change (heeting or stretching) the change occursin thereversedirection.

Heeting
Water > Vapour (steam)
Cooling

“The changes that can happen in the opposite directions as well are known as reversible
changes.” These changes are temporary.

The smoke emitted by burning paper and the ash formed cannot be used to regenerate
paper. Similarly, cooked food cannot be changed to theraw form again.

“The changes that cannot be reversed are known as irreversible changes.” Irreversible
changesaregenerdly permanent in nature.

Classify thefollowing examples of changesand list themin your notebook-

Downloaded from https:// www.studiestoday.com



Downloaded from https:// www.studiestoday.com

CHANGES AROUND US 55
=3
Reversible/
S. No. Example Irreversible Cause of changes
change
1 Faling of fruitsfromtrees |  --—----------- | —mmmmmemeeeeee
2 Stretching of rubber | - [ e
3 Melting of wax | e | e
4 Formation of icefromwater |  --—----mmmmemm | s
5 Growth of plant fromseed | = -------mmem [ s
6 Growth of our nails | = -----mmmememee- | e
7 Lightingof abulb |  -—-—-mmmmes | e

5.3 Cyclic (Periodic) and Acyclic (Non periodic) changes

Look carefully at the minute and second hands of the clock. The seconds needleor hand
take 60 secondsto comeback totheinitial position. It continuesto moveat the samespeed. In
the same way the minute hand also comes back to theinitial position after 60 minutes and
continuesmoving at itsown unchanging speed.

Inthe sameway night and day, low and high tide, new moon and full moon etc. occur
after regular time intervals. The “changes that repeatedly occur after
aregular time interval are known as periodic changes.”

You must have seenripened fruitsfall fromtrees. Doesthe
fruit fal after afixed time period? Can you predict thetimeof fal of
thenext fruit?

Therecurrence of events such as movement of rocksand
shifting of mountains, cycloneor floods cannot be predicted.

Therefore “changes which do not occur after a fixed time
period are known as non periodic changes.”

Classify thefollowing as periodic or non periodic changes
and writethemin you notebook.
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.
W voess | |

Periodic/ non
periodic changes

S. No. Example Reason

Rising of the sun

Railway accident

Tidesin the sea

Sneezing

Occurrence of day and night
Change of Seasons

Cyclones

N|jo|foa|h~|W|IN]|PF

5.4 Desirable and Undesirable changes

There are some changesthat are natural and some other changesthat are effected by
human beingsfor their own use, for example conversion of milk into yoghurt, cooking food,
formation of manurefrom cow-dung, growing of fruit-trees, blooming of flowersetc. Hencethe
changesthat areuseful to usand give us pleasure are called desirable changes.

There are changeswhich are destructive, painful, and not useful to humans. They are
known asundesirable changes. Decay of food, breaking of aglassplate, flooding of theriver,
rusting of parts of themachine, explosion, burning etc. are exampl esof undesirable changes.

There are some changes that are desirable from one point of view but may become
undesirablefrom another point of view.

We can see this from the following table —
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=_1]
[

Onepoint of
View

S. No. Example Another point of view

Desirable for mineral
1 Rusting of iron Undesirable cycling in nature,
Ecological imbalance

Ecological imbalance,
2 M anufacturing silk Desirable loss of silk worm
undesirable

Killing animals for

M anufacturing things from their skinsiscausing

3 - X Desirable : .
animal skins ecological imbalance,
hence undesirable.
Since light and Plastic is not bio
4 M anufacturing plastic items useful it is degradable, hence
desirable undesirable
Lossof lifeand Increase in fertility of
5 Flood in theriver material hence soil after floods,
undesirable desirable.

Curdling of milk isotherwisean undesirable changebut it is desirablewhen wewant to
make cottage cheese, paneer from milk. If we do not heat the milk properly thenthereisan
increaseintheleve of microbesand themilk isspoiled. Nowadays, to prevent spoiling of milk
aspecial techniqueisused. Themilk isheated to ahigh and adesired temperature and then
cooledimmediately. Inthismethod themicrobesthat spoil themilk dieandthemilk ispasteurised.
Thisprocessisknown as pasteurisation. Thismethod wasfirst used by ascientistin France,
LouisPasteur.

Classfy thefollowing examplesasdesirableor undesirable changesand writethem down
in your notebook —

Desirable/

Example Undesirable changes Reason
1 Occurrence of rain
2 Cutting trees in the forest

3 Changing the course of the
river to build dams

4 Formation of manure from
cow-dung

5 Contamination of food

6 Increase in the population of
the fishes

7 Release of smoke from
industries
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5.5 Physical and Chemical Changes

If abig cha kpiece breaksthe piecesare smaler in size. But they do not differ in colour
or appearance. We can use these chalk pieces in the same way as we use a bigger chalk.
Similarly, whenwewrite on theblack board chalk-dust keegpsfalling. If we collect thisdust and
mix it with alittle water and dry it then we can reuseit as chalk. During this process the
chalkpiece changed itsexternal shape but no new product wasformed.

We know that if we keep ice in the open then due to the higher temperature in the
environment theice meltsand formswater. When water isheated it turnsinto water-vapour

(figure5.3). Inthisexamplewater changesits state but no new substanceisformed.

Figure5.3: Physical change

“Changes in which no new substance is formed are known as physical changes.”

A few examples of physical changesaretearing of paper, mixing of salt with water,
sublimation of anmonium chlorideetc..

Characteristics of physical changes are —

1 Thereischangein physical propertieslike colour, shape, sizeand state.
2. No new substanceisformed.
3. The characteristic properties of the substance are not changed.

Come, let us seeafew more exampl es. These can bethe formation of ash after burning
of wood, formation of curd frommilk, rusting of iron, digestion of food etc. Youwill notethatin
al these examplesthe characteristics of the substancesformed (products) after thereaction are
different from the characteristics of theinitial substance used (reactants). Alsothesereactions
areirreversble.
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[ ]

Materials required — Conical flask or plastic bottle, washing soda, lemon juice, candle
and match sticks.

Takeaconicd flask and add one spoon of washing sodaand somewater toit. Stir this
mixturetill thewashing sodadissolvescompletely. Now add lemonjuiceinto thismixture. You
will seethat gascomes out intheform of bubbles. Now hold aburning match stick or candle at
the mouth of theflask. Youwill seethat the candle or the match stick blows out becausethe gas
released intheform of bubblesis Carbon dioxidewhich doesnot support burning.

Now carefully observethe mixtureintheflask, you will seethat it isdifferent from what
it wasbefore. Thewashing sodaand lemon juice havereacted with each other. Thishasresulted
intheformation of Carbon dioxide and other products. We cannot regain the washing sodaor
lemon juice from this mixture —this is an irreversible change.

Inthe above examples new productswereformed dueto chemical reactions.

Therefore, ‘changes where new products are formed are known as Chemical changes’.

(]

Materials required — A plastic bottle with acap, phenol phthal el n solution, washing
soda, water, boiled rice, cotton, test tube, urea.

Take someboiledriceinthe
bottleand add just enoughwater such
that thericeisimmersediinit. Add
some urea to this. Now tie some
cotton to both ends of a piece of
thread and dip them in an alkaline
phenol phthalein mixture. Placethem
in such away that oneendisinthe
bottle and the other outside. Now  ggjjedrice
closethelidtightly. Keep thisfor two
to threedays. Onthefourth day you Figure5.4 : Chemical change

\ Cotton dippedinakaline
phenolphthalein

Water Plastic bottle
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will seethat the pink cotton inside the bottle hasbecome col ourless, whilethe cotton outsideis
pink, asit wasbefore.

To prepareakaline phenol phtha el n, take phenol phtha ein and add abit of washing soda,
thesolutionturnspink incolour.

The colour changeinside the bottle showsthat anew product (Carbon dioxide) was
formed from thericekept insidethebottle. Thisturned the pink cotton colourless. Inthisway if
we keep the cooked riceimmersed in water for few days then therice decays, thisiscalled
fermentation.

Thebreak down of complex carbon compoundsto s mpler compoundsin the presence of
enzymesiscalled fermentation. Thisisachemical reaction.

Characteristics of chemical reactions

1 Chemical reactionsoccurs between reactants.

2. New productsareformed.

3. The characteristics of thereactantsand the products are different.
4. Most of thechemical changesareirreversible.

Identify thefollowing as Physical or Chemica changesand writein your notebook.

.
W oess 1 [

Phydcal / Chemical | Reason for your
change answer

S. No. Example

1 Di ssolving sugar in water for
preparation of ‘sherbat’

N

Preparing lime for white-
washing of thewadls
Igniting the gasfor cooking
Cooking of pulses

Drying of clothes

Manufacture of sogp from
vegetable oils

oo W
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Classify examplesgivenin Table5.8intoreversibleor irreversibl e changes and answer
thefollowing questions-

(@ Aredl chemicd changesirreversible?
(b) Areall physica changesreversible?

Weseethat generdly physical changescan bereversible. Find theexamples of chemical
changeswhicharereversible.

5.2 Energy is utilised during change

Inaphysica change heat can be absorbed or rel eased. For exampl e, formation of water
fromiceandicefromwater.
Heat is absorbed
Ice Water

~

Heat is released

Inchemicd reactionsa so heat iseither absorbed or released, for examplein theformation
of Nitric oxideheat isabsorbed. If water ispoured on limestoneheat isreleased. Hencein all
physical and chemical changeseither heat isreleased or absorbed.

we v o] |

- Alotof changesoccur around usdaily.

- Changescanbeclassfied, for exampleassow or fast, asreversibleor irreversible,
ascyclicor non-cyclic, asdesirable or undesirable and asphysical and chemical
changes.

- Those changeswhichtake ashort timeperiod areknown asfast changeswhile
those changesthat take alonger timeto be compl eted are known as slow changes.

- If thechanged products can bebrought back to their origina formthenitisknown
asareversblechange. If the changed product cannot be brought back to the original
formthenthechangeisanirreversiblechange.

- Thosechangeswhich occur after afixed time period areknown asperiodic changes,
whilethose changeswhich do not haveafixed timeperiod of occurrenceareknown
asnon-periodicchanges.

- Nonew productisformedinaphysica change, whileinchemica changesnew
productsareformed.

- InPhysicad and Chemical changesheat can berel eased or absorbed.
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1 Classify thefollowing changesasdow or fast, reversibleor irreversible, desirable
or undesirable, cyclic or acyclic, physical or chemical changes —
1. Formation of phasesof moon 2. Lighteninginthesky

3. Formation of natura gasfromcow dung 4. Combustion of petrol inavehicle

5.  Formation of curd frommilk

2. Fill in the blanks with the words physical or chemical —
1. Digestionof foodisa change.
2. Formation of water fromiceisa change.
3. Curdlingof milkisa change.
4. Mdtingof wax of acandleisa changewhereasitsburningisa
change.
3. Match itemsin Column A with appropriateitemin Column B
ColumnA ColumnB
Occurrence of earthquake Periodic change
Sprouting of seeds Chemicd change
Mélting of wax Slow change
Occurrence of day and night Physica change
Bursting of crackers Non-periodic change
4. Answer the following questions —

1.  Explain whether the melting of ‘kulfi’ is a physical change or a chemical change.

2. Writewith reasonswhat kind of achange evaporation of water is.

3. Whatisthekind of changethat occurswhen thereisdiscolouration of the walls?
State thereasons.
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4.

How isPasteurisation done? What arethe benefits?

5. Saewithexampleshow thesamechangesunder different Stuationscan bedesirable
or undesirable.
6. Statewith examplestheroleof energy inbringing about changes.
7.  Whatisthekind of changethat occursduring leef fdl inautumn? Explain.
8.  Writedown any cyclic changesthat may occur in your body.
5. Write down the reasons for the following —
1. Cookedfoodiskeptintherefrigerator.
2. Satiskeptinanairtight box during rainy season.
3. Ripening of guavaisachemical change.
4. A coat of tinisput on iron sheets before making abox.
5. Rotation of fanisacyclic change.
1. Observethechangesthat occur around you and writein your notebook asper the
classficationgiveninthetable.
,\i Changesobserved Typeof change Type Reason
1 Sow/ Fag
Reversibl € Irreverdble
Cydicd/Acyclic
Desrable/ Undesirable
Physica / Chemicd
2 Sow/ Fag
Reversibl € Irrevergble
Cydicd/Acyclic
Degrable/ Undesirable
Physica / Chemicd
2. Based onyour imagination preparealist of possiblefuture changesinthefield of
science.
S.No. Changes
1
2
3
4
3. Collect articleson undesired changes occuring intheworld. Discussontheir causes

and thevarious measusesto control these changes.
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In our daily life we use rough estimates all the time— to decide the quantity of sugar to put
intea, thequantity of salt while cooking, thetimetaken to reach school, thetimefor which the
new tube of toothpaste will last etc. Thisrough estimates works well where-ever accurate
measurement isnot necessary.

But wealso seethat thetailor measures and marksthe cloth before stitching the shirt,
pant, kurtaetc. Thebell intheschool isrung after checkingthetimeontheclock. Theshopkeeper
sIsvegetables, fruit, foodgrainsetc. after weighingthem. Thedoctor whileexaminingthe patient
suffering from fever first checksthe body temperature by using athermometer. Whyisdl this
done?Actualy to get accurateinformation measurement isimportant. Without measuringit would
not be possibleto find theaccurate length, area, volume, weight or temperature. Onthebasisof
estimatesthe answer may often beinaccurate.

Infigure 6.1 we seethat the segment CD appears|onger than segment AB, but if you
measure with ascaeyouwill find that they are of the samelength.

A <« » B
c > { b
Fig. 6.1

Inthesameway infigure 6.2 thevolumeof water
in the two vesselsis the same, but it can appear to be
different to our eyes. In other words, to get the correct
informationitisessential to measurethevolume.

Length, area, volume, weight, time, temperature
and other measures are known as Physical measures.

In this chapter we will learn some methods to 6
measurethelength, volume, weight, timeand temperature. Figure6.2
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6.2 What does measurement mean

To find out the quantity of an unknown measure we compare it with aknown guantity of
asimilar kind of entity. The known fixed quantity of the measure used for comparison is known
asthe unit of measurement. In each measurement one part isanumerical value. The second part
isitsunit of measurment. If we consider atable of 2 metre (2 m) length, in this2 isthe numerical
value and metreis the unit of length. Similarly, if any student weighs 35 kilogram then 35 isits
numerical value and kilogramisthe unit of weight.

I

Write down the numerical values and units in the table give below —

TABLE 6.1 N

S. No,| Physical measure | Measurement Numerical value Unit

1 Length Ametre | e | e
2 Weight S50kilogram | eememeemeeeee | e
3 Time Sminute = | e[ e
4 Temperature 100kelvin | e [ e

When writing theresult of any measurement the numerical valueand theunit should be
mentioned.

6.3 The need for units of measurement

Many things can be used to comparewith asaunit. In earlier times people measured
length using different partsof thebody likefoot, hand-span, arm length, width of four fingersetc.
asunits. But there are differencesin thelengths of these body partsof peoplehence, thesecan
not be used as units.

I T

M easurethelength of your classroom using your foot stepsand writethe measurein
your notebook. Now you ask your friendsto measurethelength of theroom inthe sameway
andfill itinyour notebook.
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I@I_
No.| Name of the student Length of the classroom(number of steps)
TR e o —
2 | .
3| .
7

Areal measurementsthesame? If they arenot the samethen why arethey not the same?
Your foot-stepsand those of your friends may have different lengths. Hence, youwould get
different valuesfor thelength of the classroom. Hence, itisnot correct to use partsof the human
body asthe unit of measurement. Similarly, we cannot usebowlsor cupsto measurethevolume
of milk.

For uniformity itisessentia to havethe sameunitsfor ameasure. Thisisthereasonthat
for buying or sellingin marketsthe sameunitsareused. Any unit that isaccepted asastandard

for measurent by agroup of peoplebecomesastandard for that group. Standard units represent
afixed quantity which when measured whenever, wherever and by whomsoever will givethe
sameresult.

Why can not the length of ahand-span be considered asastandard unit of
measurement?

2. Giveexamplesof any threemeasuresusedindailylife.
3. Whilesdlingricewhat measure of quantity isused by the shopkeeper?
4.  Whichtwo thingsneed to be specified while measuring any quantity?
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Story of the scale — How new, how old

Many years ago people used their hand-span, foot and fist to measure lengths,
but there were problems since the lengths of hand-spans, feet or fists of different people
varied according to their body sizes. Therefore people developed a fixed length as the
standard unit and divided it into smaller parts. Then people started measuring length and
distance with it. This was the early version of the scale. People made scales using a fixed
length of metal or wood. But it was not specific enough. In some places they took the
distance between the nose of the king and the tip of his index finger as one yard. They
divided this one yard into three parts and considered each part to be one foot. For long
distances, two hundred and twenty yards was considered to be one furlong and eight
furlongs as one mile. In this way different standards were formed. Everything was working
fine, until countries started to trade with each other. Due to different standards there was
great inconvenience in trade and there was also a danger of fights occurring due to this.
Hence a country named France came forward. France decided that a fixed length of a
bar of special metal will be considered as a metre. The metre was further divided into
hundred parts and each part was called a centimetre. One centimetre was divided into 10
equal partscalled millimetre and in this way the standard had got a permanent form. Though,
even now at different places various measuring units are used, the metre is considered as
the international unit for length.

Following systems are used to measure the length, mass and time-

Systems of measurement-

* C.G.S. System: - In this system length is measured in centimeter, mass in gram and
timein second.

* F.P.S. System: - In this System length is measured in foot, massin pound and timein
second.

* M.K.S. System: - In this system length is measured in metre, mass in kilogram and

timein second.

6.4 International System of units (SI)

Inorder to bring uniformity all the scientists of theworld agreed to useastandard set of
units for different measures. This widely accepted system is known as ‘International System of
units’. In brief it is known as Sl system. Under this system the following units have been accepted
for measurement of various physical measures —
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=
|| Table 6.3
L —- N
S. No Measure Unit Sign
1 Length metre m
2. Weight kilogram kg
3 Time second S
4, Temperature kelvin K

We commonly use degree celsius as the unit for temperature (C).

6.5 International units and their symbols

1. Theunits of measures are written using small English alphabet. For example —
metreisdenoted by m, kilogram denoted by kg and second by s.

2. Theunitswhich have been named after thescientist arewrittenin capita |etters. For
example —kelvin is denoted by K, degree celsius by °C.

3. Nofull stop is used after a unit name, for example metre is denoted as m not “m.”
But if it appearsat the end of the sentence then full stop can be used.

4. Thedgnisawaysusedinthesingular formand not asplural. For example, if the
length of any materia is10 metrethenwewriteit as10 mnot 10 ms.

5. Whilewritinginthefull formtheunitsareawayswritteninsmal a phabetsexample
—kelvin, metre, celsius etc

6.6 Division and Multiplication of Units

We know that the metreistheunit of length. Thelength and breadth of aplaygroundis
measured in metres. Similarly, the height of abuilding can be measured in metres. Supposeyou
haveto measurethelength of your book. Thelength of thebook ismuchlessthanametre. Itis
convenient towritesuch lengthsinsmaller units. Thesmaler measureissaid to beafactor of the
standard measure. Centimetreisafactor of the metre.

Imetre(m) = 100 centimetre(cm)
1metre(m) = 10decimetre(dm)
1 decimetre(dm) = 10 centimetre(cm)
1 centimetre(cm) = 10 millimetre (mm)

Now consider that you have to measure the distance between two countries. It is
inconvenient to measurethisdistance using metres. It will be convenient if wehaveameasure
bigger thanthemetre. A unit that isbigger than the standard unit issaid to beitsmultiple.

1kilometre (km) = 1000 metre (m)

Downloaded from https:// www.studiestoday.com



Downloaded from https:// www.studiestoday.com

MEASUREMENT 69

kilometreisamultipleof ametre.
Inasimilar way theweight ismeasured asgram (g) and milligram (mg). They arefactors
of kilogram.
lkilogram(kg) = 1000gram(g)
1gram(g) =21000 milligram(mg)
Heavy materiaslikewood, coa etc. areweighed in multiplesof kilogramlikequintal,
tonneetc.
lquinta = 100kilogram
ltonne = 10quintal =1000kilogram
Factorsand Multiplesof the unitsof length, weight andtime
Length

10 millimetre(mm) 1 centimetre (cm)

10 centimetre (cm) = 1decimetre(dm)
10 decimetre (dm) = 1metre(m)
1000 metre (m) = 1kilometre (km)
Weight
1000milligram(mg) = 1gram(Q)
1000 gram (g) = 1kilogram (kg)
100 kilogram (kg) = lquinta
10quintal = 1000 kilogram (kg)
= 1metrictonne
Time
60 second () = 1minute(min)
60 minute (min) = 1 hour (h)
24 hours (h) = lday
365 days = lyear
10years = 1 decade
10 decades = 100years
= lcentury

J answer hese |

What isthe Sl unit for length?
What isthe Sl unit for time

kilogramisthe Sl unit for which measure?
How many kilogramsaretherein onequinta?
How many hoursaretherein oneday?

o gk~ w DR

How many seconds aretherein an hour?
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7. What unit of lengthwill you useto show the distance between Raipur and
Bilaspur?
8. What unit of lengthwill you useto show thethickness of atwo rupeecoin?

6.7 Measurement of length

Inour daily lifewe use various deviceslike measuring tape, metrerod, metre scaleetc.
for measuring length. To measure thelength of amateria an appropriate device should be used.
For example, to measure the width of the trunk of atree or measure the chest of a person,
measuring tapeisthemost useful, not the metre scal e. To measurethe length of apencil weuse
metre scaleor the scalein the geometry box.

Thelength of the scalein the geometry box is15 cm. Each onecmisdividedinto 10
equal parts. Inthisway each part is1/10 cm= 0.1 cmor Imm. Thisisthe minimum length that
can be measured by using thisscale. Thisminimum measureissaid to betheleast count of the
scale. While using ameasuring equipment it isnecessary to know itsleast count.

Whilemeasuring thelength of any linethe scaleisplaced in such away that any mark of
thescaeisat thestart of theline. The measure on the scal e of the other end of thelineisnoted.
The difference between these two numbersisthelength of theline. In Figure 6.3, oneend of the
line ABisat 1.1 cm and the other is at 4 cm. Therefore, the lengthof AB=4.0-1.1=2.9cm.

Figure 6.3 Measuring thelength of aline using a scale.
The following precautions should be taken while measuring with a scale —

1. Thescaeshouldbekept very closetotheobject and parallel tothelengthbeing
measured.

2. Sometimesthe edges of the
scalewear away. Alsorepeated useof a
scalemay result in scraping or breaking of
thescde. Sometimesthezeromarkisnot |
clearly visible. In such asituation another (3) Correct
convenient mark should bechosen. At one
end of the object the 1.0 cm mark can be

Figure 6.4 The correct position of
the scale while measuring a length
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placed. In such acaseto measurethe length of the object thereading at thisend is subtracted
fromthereading at the other end. In Figure 6.5 thefirst valueis 1.0 cm and the second is5.5 cm,
the length of the material is5.5-1.0=4.5cm.

WWWW'”*i"!'"T*"I“*'I"'II'“II'“I"“I“W"W’"‘W“F"’I""P"W
lendelosiat et v o g a

Figure 6.5 The correct position to use when the scale is broken.

B Correct

Fig. 6.6 The correct position of the eyes to read the value on the scale

3. Theright method to measurewith ascaleisto keep the eye perpendicular to the
point being observed. Inthe Figure 6.6 the position B of theeyeiscorrect. PostionAandCare
wrong.

5 T Y I

Let usnow seehow to measurethelength of anarcAB. (Fig. 6.7). For thistieaknot at
one end of the thread. Place this on one end of the arc A’ and press it with the left hand thumb,
stretch thethread and placeasmall portion of it onthelinetill it seemsapparently straight. Press
thisendwith theright hand thumb. Now bring your left hand thumb to takethe place of theright
hand thumb, again placeasmall part of somemorethread over theremaining portion of thearc
till it appearsstraight. Continueinthisway till thethread hascovered theentirearctill B. Mark
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the point on the thread which reaches B. M easure the distance between the knot and the mark
with the help of ametre scaeby placing thethread onit. Thisisthelength of thearcAB.

i i o T

Figure 6.7 Measuring the length of an arc

What devicewill be used to measurethewai st of any person?

2. Writetwo precautionsto betaken while measuring with ametrescale.

3. Oneedgeof thescaleisbroken. Thebroken edgeismarked 1.4 cm. How will you
usethisscaleto measurethelength of your pencil?

4. How will youmeasurethecircumference of thecirclewith the hel p of athread?

6.8 Measurement of Volume

We seechairs, tablesand booksetc. in our classroom. A part from thelength and breadth
these objectseither have depth or height or thickness. These objects a so occupy afixed space.
Theamount of space occupied by amaterial isknown asitsvolume. The Sl unit for volumeis
cubic metre or metre3.

Volume of liquids

Liquidslikewater, milk, ail, diesd, petrol, kerosene are measured by their volume. The
volumeof liquidsismeasuredinlitres(L) . Thefactor of alitreismillilitre(mL).
1L = 1000 mL
1mL

B I
. S0 0mL
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Thevolumeof liquid requiredtofill avessel completely isknown asitscapacity. Inredity
the capacity of any vessd isitsinternal volume. Many different types of vesselsand apparatus
areused to measurethevolumeof liquids. (Figure 6.8)

The containersshown infigure 6.8 (a) and (b) are used to measure milk, kerosene, oil
etc. figure6.8 c showsameasuring cylinder. Thisisused inlaboratoriesto measurethevolume
of liquids. Infigure 6.8 d ameasuring cup that isused by doctorsand by chemiststo measure
volumeof medicinesisshown. All thesemeasuring vessel shave markingsthat depict thevolume
when filled uptil that point, hencewe can directly measure volumeby using these.

Measurement of the volume of liquids using a

measuring cylinder

fie corviy 14l

Thevolumeof any liquid can bemeasured easily by
usingamessuring cylinder. A cylinder hasmillimetremarkings i_rf,‘ﬁ [

ontheouter surface. First find out the volume represented [ »

by the smallest division onthe cylinder. In the measuring ~ W

cylinder figure6.9 (@) thereisonedivision showingtwo Py

partsbetween 10mL  and 20 mL Henceone part measures [

5mL (figure 6.9 d). Incylinder bthereare5 partsbetween f_:"

10mL and 20 mL. Hence the smallest part measures 2mL F

figure6.9 (b). -2
Placethemeasuring cylinder onaflat surfacelike  } "

thetable, then pour somewater intoit. Youwill find that the @ (b)

surface of water issomewhat curved. Inthecase of water it
ispulled downwardsfrom thecentre (figure6.108). While  19ure. 6.9 Measuring cylinder
noting thelevel of water the eyes should be at the samelevel asthelower portion of the curve.
Thisisthevolume of thewater in thecylinder.

Whenwetake mercury inameasuring cylinder to measureitsvolume, the upper surface
israised (fig. 6.10b). Inthis case keep the eyeslevel with the upper part of the curveand note
thereading.

Downloaded from https:// www.studiestoday.com



Downloaded from https:// www.studiestoday.com

74 SCIENCE & TECHNOLOGY -6

vy s |

Let usnow find out how much onelitre

L | is. Takeacubica vessd inyour |aboratory such
oo T that each arm measures 10 cm. Take one half
% . litre (500 ml) measuring vessd fromapersonwho
& o sdllsmilk. Usethismessuring vessd to completely
» & | Bl fill thecubica vessd. Youwill berequired to pour

7o thecompletdy filledmeasuringvessd twice. From
thiswe say that the cubical vessel containsone
litreof water.

PR

I

gl

10 em

0

LR TR L R

S &
(a) Water (b) Mercury R :
Fig. 6.10 Theright position for the eyes T = ”°
whilereading a measuring cylinde o

Figure 6.11 Relationship between

litre and cubic centimetre
Volumeof theonelitrevessel = 10cm x 10 cm x

10cm

L 4 1000¢ém
miL00& 1000 cfn
mL 1= 1¢ém

The volume of any
regular solid cuboid shaped

object like the matchbox or a
. ]: 1cm  book can be determined using
height the following formula—
P = &‘(\
(@ lengh < lcm

\/d(\ (b) Volume of cuboid =
length x breadth x height
Figure 6.12 A Cuboid and a Cube
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If thelength, breadth and height of acuboid areequa thenthat cuboidisacube(fig6.12b)

Volumeof cube =length x length x length = lengtli

i crvry o[

Measure the volumes of the objects listed below and write them in the table —

Table 6.4 M easur ement of the volume of cuboids

S.No. | Object Length (a) | Breadth (b) [ Height (c) | Volume (axbxc)cm?®
cm cm cm
1 Textbook | -------- | e | e | e

of Science

2 Geometry box |  --------- | mmmmmmeme | memeeeeee [ e

3 Brick | e | e | e | e

4 Matchbox [ --------- | e | e | e

Measuring volumes of irregularly shaped objects

i scrvry 7 [

Takeameasuring cylinder. Pour somewater into it and notethelevel of water (Figure

6.13a). Now take anirregular solid object (piece of
stone). Tieit with athread and very carefully dipitin
tothewater inthe measuring cylinder. What do you
see? Thelevd of water risesup. Notethenew level of
thewater. Thedifference between thetwolevelsisthe
volume of thestone (figure 6.13 b).

(b)

Figure 6.13 Measuring the volume
of irregular shaped objects
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What do you understand by the volume of any object?

What isthe Sl unit of volume?

Which unit isused to represent thevolume of liquids?
How many cubic centimetresarethereinalitre?

o > w NP

Givethename of any equipment used in thelaboratory to measure volume.

6.9 Measurement of Mass

From our experience we know that two handful s of sand together are heavier than one
handful. Thisis so because two handful sof sand have more matter than one handful of sand.
Those objectsthat are heavier al so have more mass because
theamount of substancein themismore. Inthisway massis
themeasure of the quantity of the substancein any object.

Inorder to measurethemass of an object wecompare
itwithastandard mass. The Sl unit of massiskilogram. A
beam-balance is generally used to measure mass (Figure
6.14).

Thisbaancehasameta beam. Thisbeamisbaanced
onasupport at itsmid point. Thebeam can movefreely on Figure6.14
the support. Two pans are placed at equal distancesfrom Beambalance
the point of support. We keep the object to beweighed on
any one pan and the weight measuresinthe other.

Figure 6.15 Physical balance Figure 6.16 Electronic balance
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We have seen that the local shopkeepers use acommon beam-baance. Do goldsmiths
or pharmacistsuses milar beam-balances? No, asexact measurement of mass cannot bemade
using anormal beam-balance. To measure massaccurately theuse of aphysical or achemica
balanceisbetter (figure 6.15). These balances can measure massaccurately up to onetenth of
amilligram.

Withtechnol ogica advancement an € ectroni c ba ance hasbeen made, thiscan accurately
measure upto one part from onelakh divisonsof agram (figure 6.16).

6.10 Measurement of time

Inour daily livesitisvery important to keep track of time. For example, totrave inabus
or atrain, itisimportant to reach the station on time. Similarly, we haveto reach the school on
time.

We measure time with the help of clocks, but there was atime when there were no
clocks. At that time peopl e used naturally occurring periodic eventsto know time. One such
event wasthe occurrence of day and night. Nowadays, we have divided our daysinto smaller
intervas. Theseintervalsare hours, minutes and seconds.

In olden days sundial was used to measure time. It had adia plate. On this plate a
triangular metal piecewasplacedina
perpendicular or upright position. The
plate was kept within the south-west
direction. Theshadow of thetriangular
piecefdl onthedid plate. Atdifferent o -
times of the day the shadow of the
piece was formed at different parts/
corners of the plate. This helped to
determine the time of the day. Such
ancient clocks can still be seen at Jantar — Mantar in Delhi and Jaipur. The Jantar-Mantar in
Jaipur wasbuilt by Maharg) JaisinghIl.  Thetimeshown by thesedialswasmoreor less correct
but thesedials could not be used after sunset. (figure 6.17)

In olden days there was another device called an hourglassto measuretime.  Inan
hourglasstwo vessel swerejoined together throughaminutepore. (figure6.18) Thesand

A

Figure6.17 Sun dial
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from the upper vessel dowly fallsinto thelower vessdl inafixed
duration of time. Thisduration can be used to measuretime.

Pendulum Clock

Modern clocks also use e 6.18H I
periodic events i.e. events that 'gures. our glass
repeat inafixed duration of time. The pendulum clock isagood

example of thiswherethe periodic event can be seen (Figure

J’ 6.19).

Figure 6.19 Pendulum
clock

Sometimes we need to measure time intervals very
accuraely, for examplethetimetaken for finishingal00 metre
race or time to complete aswimming race. Such eventsare
timed using a stop clock (figure 6.20). Stop clock can be
switched on or off asdesired. Theseclocksarenormally used

to measuretimein alaboratory or in racing competitions.

Digital Clock

In many clocks nowadays the traditional hour,
minute or second hands are not seen. Theseclocksknown

asdigita clockswhich show thetimein numericfigures.
(figure6.21)

Figu?e GTZBiQTaI watch
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Jovower rese ||

What ismass?
Which balanceisused to measuresmall welghtsaccurately?

Write down the names of two clocks used in olden days.
Writethenames of two citieswhereancient sundia isstill present.

Which clock isused to measuretimein arace?

o a0 w DN PF

What isthe name of the clock that can be switched on and off asdesired.

MAHARAJA SAWAI JAISINGH I1

Maharaja Jaisingh Il was a great Indian astronomer, mathematician and vastu
kala expert of his time. He was born in the year 1686. In his youth he had great
interest in astronomy. Once he was asked “How far are the stars and moon from
here?”” He was not able to give an answer. His search of an answer to this question
led him to become a famous mathematician and astronomer. He built four Jantar-
Mantars (Observatories) in Delhi, Jaipur, Benares and Ujjain.In Sanskrit the meaning
of Jantar- Mantar means instruments and formula. Those people who were interested
in studying astronomy could visit his observatories. He was keen that this science be
popularized. The Maharaja himself designed the three main instruments in Jantar-
Mantar — “ Samrat instrument, Ram instrument and Jaiprakash™. The Samrat instrument
is a big sundial which can be used to measure time as well as the distance to the sun.
The Ram instrument is used to measure accurately the distances to the stars while
Jaiprakash is used to determine the position of astronomical bodies at any given

time.

6.11 Measuring temperature

Thetemperature on acold day islower than that on ahot day. What do we understand
by the word ‘temperature’? The measure of heat in an object or how hot or cold a material is

saidto bethetemperatureof theobject. Thetemperature of iceismuch lessthanthat of boiling
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water. We use athermometreto measuretemperature. Generally weuse degree celsius (°C) as
aunit for temperature.

The Sl unit of temperatureiskelvin (K).
The relationship between the celsius and kelvin scale is as below —
t°C = (273+1t) K
For example 40C = (273+40)K =313K.
°C 100273 + 100) K = 373 K.
Ordinary Thermometer

Infigure 6.22 we can see an ordinary thermometer. The thermometer
hasathick walled glasstubewith auniformthintubeinside. Thistubeiscalled
the capillary. On oneend of thistubeathinwalled bulb is present, whilethe
other endisclosed. Thebulb of thethermometer isfilled with mercury. The
outer surface of thecapillary tubeismarkedin °C.

Anincreasein temperature causesthe mercury in the bulb to expand
and moveupintothecapillary toformabright line Asthetemperatureincreases
thelength of thelinea soincreases. Asthetemperature decreasesthe mercury
contracts. Hence, thelength of thebright linedecreases.  Inthisway theincrease
or decrease in the bright line represents the increase or decrease in the

temperature.

Clinical thermometer

Figure6.22
Ordinary
thermometer

I

TR
-

This thermometer is used to measure the
temperature of the human body. It is similar to the
ordinary thermometer; the only differenceisthat near
thebulb the capillary iscurved. Thisgivesan advantage
asthough thisthemercury riseseasily withincreasein
temperature but does not easily flow back into the bulb.
Hence it is easy to remove the thermometer from the

i atients’ body and take the reading.
_Elgure 6.23 Figure 6.24 Maximum P Y J
Clinical thermom-

Minimum thermometer
eter

L

I FLL
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Inorder toreusetheclinica thermometer it should first bewashed and shaken vigorousy
to bring the mercury that hasrisen back into the bulb.

A hedlthy human body hasatemperature of 37°C or 98.6°F. Henceaclinica thermometer
has markings between 35°Cto 42°C.

Maximum-Minimum Thermometer

Figure6.24 showsaMaximum-Minimum thermometer that can beusedto measurethe
maximumand minimum temperaturesof aplace.

ey el

Let ustakeaclinical thermometer and find thetemperature of our body. For thistakea
clinica thermometer and check carefully whether themercury level isbelow 35°C. If itisnot so
then carefully shake the thermometer once or twice so that the mercury comesto or bel ow
35°C. Now keep thethermometer under your tongue carefully. After approximately one minute
removethethermometer and notethereading. Thisreadingisthe current temperature of your
body.

What istemperature?\What isthe commonly used unit for this?
What isthe Sl unit for temperature?
Whichliquidisusedinthethermometer?

What istheuseof aclinical thermometer?

What isthetemperature of ahealthy human body?

How istheordinary thermometer different from theclinica thermometer?

o gk~ w DN PF

6.12 The Role of the Department of Weights and Measures

Inour country theresponsibility of safeguarding the standard unitsiswiththeNew Delhi
based National Physical Laboratory. A copy of the standard metre, standard kilogram and
standard form of time has been kept here. Themetrerod or kilogram weightsavailableinthe
market are based on these units.

You would have heard of the pip-pip .....sound before the broadcast of news in our
Akashwani channd . Thissigna isindicativeof the correct time; thisisprovided by the National
Physical Laboratory, New Delhi.
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The Government of India’s Department of Weights and Measures ensures that the metre
rods, balances, weights etc used in the market are as per the standards.

When you buy cloth, pipeand other material sthat are sold asper length, first confirmif
themetrerodisproper. Inacorrect metrerod youfind thesign ¢ —) at both endsaswell
asthesea of the Department of Weightsand Measures, asgiven in the picture below (figure
6.25)

% o#’, . | |
£ — i | | |
B B M e e o ', T 1
| | " ACorrect metre rod :
‘ ‘F—r i S (e i e 'T "————‘---—1——-:

| = b,
b ' B\Ncongmetre rdd \‘

Figure 6.25 Correct and wrong metre rod

Whenever you buy anything by weight you must make surethat theweightsand ba ance
beingusediscorrect. At thecentral point of the beam balancethere should betheseal of the
Department of Weightsand Measures.

Similarly acorrect weight will haveitsvaluewritten onit. At the bottom thereisahole
which hasalittlebit of leadfilled init. Thisisto keep theweight of themeasure correct. Onthis
thesedl of the Department of Weightsand Measuresis present. If the sed isnot present thenthe
welight may measure higher or lower in quantity.

In Indiaal the shopkeepers should follow the directions of the Department of Weights
and Measuresand get their metre rods, weights and balances certified every year.

e  Our sensescannot estimate measurements of an object accurately.
¢  Anythingthat can be measuredisaquantity.
e Tomantanuniformityitisessentid to haveastandard unit.

e  Themeaning of measurement isto compare an unknown quantity withasimilar
kind of known quantity.

e  Tomeasure any quantity two aspects are important — one is the unit and the second
itsnumericvaue.

¢ All scientistsintheworld usethe Internationa System of unit- Sl.

Downloaded from https:// www.studiestoday.com



Downloaded from https:// www.studiestoday.com

MEASUREMENT 83

The Sl unit of lengthismetre, of weight iskilogram, of timeissecond, of volume
iscubic metreand of temperatureiskelvin.

The commonly used unit to measuretemperatureisdegreecelsius.

In order to define the measures of quantity conveniently we usethemultiplesor
factorsof theunit.

Thedevice used to measure the length depends on the object to be measured.
Theamount of space occupied by any object isknown asitsvolume.
Thevolumeof liquidismeasuredinlitres.

Different apparatus/vessel sare used to measure volume.

Thecapacity of any vessdl isitsinterna volume.

Theweight of an object isthe measure of theamount of matter init.

To measuresmal ler weights physical / chemica balancesare used.
Thoseeventsthat occur repeatedly after afixedinterva of timeareused tomeasuretime.
To measuresmaller timeinterval swe use stop clocks (1aboratory and games).
Thetemperature of the object tellshow hot or colditis.

Thecapillary of aclinica thermometer issharply curved and narrow at apoint.
Thetemperature of ahealthy human body is37°C.

The Government of India’s Weights and Measures Department sees to it that the
wei ghts, balancesand measuring instrumentsbeing used in the market are as per
Standards.

Intheaccurate weightsand weighinginsrumentsthereisthe sed of the Department
of Weightsand Measures.

TheNationa Physical Laboratory, New Delhi safeguardsthestandard unitsinIndia

1. Choosetheright option for every question

1.

Measurement is a process to —

a. change b. caculate

C. compare d. explainthedifference
For ameasuretobe completeit should havea-

a numericvalue b. unit

C. unitand numericvalue d. noneof the above
The Sl unit of lengthis-

a. metre b. centimetre

c. millimetre d. kilometre

The Sl unit of temperatureis-

a kelvin b. celsius

c. fahrenheit d. noneof the above
Thetemperature of aheathy human body is-

a. 96 °C b.37.0K

c.40.0K d.37.0°C
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2. Fill intheblanks

SorwNPE

Onetonnehas kilograms.

Onekilometre has metres.

Thedinica thermometer measurestemperature between and
Thegoldsmith uses balance.

Thelength of thefieldismeasured using .

atch thefollowing

A B
Unit of length second
Unit of mass cubic metre
Unit of time kdvin
Unit of temperature kilogram
Unit of volume metre

4. Answer thefollowing questions

1
2.

3.

o u

10.

11.

What isaphysical quantity? Givethreeexamples.
What arethetwo most important thingsto mention when writing theresult of a
measurement?
Writethefollowinglengthsin descending order-
kilometre, millimetre, metre, centimetre
Placethefollowing massesin ascending order
Quinta, tonne, milligram, kilogram, gram
How isstop clock different from an ordinary clock?
InIndiawho hastherespons bility to ensuretheavail ability of the correct instruments
for measurements?
How will you know whether the metre rod used by the cloth trader iscorrect or
not?
How will you know whether the weightsand balance used to measureweight is
correct or not?
Draw the picture of an ordinary thermometer.
Thesmalest division of ameasuring cylinder is 1.0 ml Water ispouredinit such
that thewater level reachesthe 35 mark. When we put astoneinto thewater now
theleve reachesthe 56 mark. What isthe volume of the stone?
Each of thefollowing showsameasure. Find out what iswrong with theway they
arewritten and correct them.

1. Thepencilis15cm. long.
Thetemperature of water is300 k.
Thebaghas40Kgrice.
Thevolumeof water inthedrumis1001.

AW

(62

I ) Neeri' swims 100 mdistancein 10 Sec.

1 Dividetheclassinto groupsand ask them to measur ethelength of theroom as
well astheblack board and discusstheresult.
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2. M easur etheheight and weight of any fiveof your friendsand writeit on acard.
encouragethemtofill thecard every month.
3. L et usmeasuretheheight of thetallest treethat issituated at a distance.
I.  Firstlook around and identify thetallest tree around you.

ii. Now ask your friend to stand near thetree.
ii. ~ Movebackwardswhileholdingascale(or rod) verticaly upright inyour right hand.

Hold out your hand in
front of you suchthat the
top of therodisinline
withthetop of thetree.
Placeyour thumb at the
placeonthescaewhere
it is in line with the
bottom of thetree.

iv. Now without
moving thethumb from
itspositiononthescale,
rotate the scaleinto an
horizontal position. Ask
your friendtomoveside
ways to a point where
the top of the rod

Figure 6.26. Measuring the height of
the tree

appearsto beinlinewith thefeet of you friend.
v. Inthisposition measure the distance between thetreeand your friend, thisisthe
height of thetree.

Now takeascale, astraight rod or apencil. With the hel p of any of these you can measure

heightsof tall buildings, the height of thewater tank and treesaround your school.
4. a. Thetap valvesin homesor on the roads sometimes becomeloose and water starts
flowing from them. Collect thewater flowing from such atap in one minute or one hour
and measureit usingameasuring vessel. Calculatethevolumesfor other time periods

and fill values as required in the table below —

S Water collected
: S.No. of tap -

No. In1minute | Inlhour | Inlday | In1month | In1year
1

2

b. Discussthe measuresto stop thisflow with your teachersand write about it to the

municipa bodies.

5. Ask your grand parents/ uncles/ aunts about the unitsthey used intheir timesto measure
weight and length. Discuss about theseintheclass.
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CHARACTERISTICS AND CLASSIFICATION

OF LIVING ORGANISMS

Therearelarge numbers of thingsaround us. For example, trees, plants, chairs, tables,
dogs, cows, stones, houses, birdsetc. Arethesethingssimilar or there are differencesthat can be
seen among them? Copy Table 7.1 in your notebook and fill it. If thementioned propertiesare

found in the examples mentioned (v") them or else mark them (X).

—
@wers ||

Characteristics Conclusion

S.No Object . Have PTO‘?'UCE Living/ Non-
Respire | Grow similar 2

Food . living

things

Plant & tree
Chair

Table

Dog

Cow

Stone
House

Bird

© N o o~ w DN PE

You seethat thethingsthat havethe above-mentioned propertiesarecalled living, while
thosethat do not havethese propertiesare called non-living.

7.1 Characteristics of Living

All living beingstakein oxygen and give out carbon dioxide gas during the breathing
process.

5 A Y

Materials Required- three bottles with caps, cotton, thread, dried seeds of gram,
sprouted seeds of gram, phenol phthal el n sol ution, caustic soda.
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When caugtic sodaismixed in the phenol phthalein solution, it turnspink. Thispink solution
again turnscolourlesswhenit comesinto contact with carbon dioxide.

Takethreebottleswith caps, label them A, B and C. Put dried gram seedsin bottleA,
sprouted (Germinated) seeds of gramsin bottle B and keep the bottle C empty. Take three
piecesof athread of length about 20-30 cm. Attach cotton soaked in akaline phenolphthaein at
both ends of the threethreads. Insert these three threadsin each of the bottles such that oneend
isinsidethebottle, whiletheother end remainsoutsidethe bottles. Closeall three bottlestightly
withlids. After about 30 minutesyou will observethat -

Cotton soaked / Thread

indkdine
phenolphthdein.

Bottle

seeds of gram

(a) Dried seeds (b) Germinated seeds (c) Empty bottle
Figure 7.1 Breathing in seeds

(1) Ascomparedto bottleA, the cottonimmersed in bottle B, hasturned colourlessfaster.

(2) Onobservingthecottonimmersed inside bottle C, and those cotton which are outside
bottleA, B and C, we learn that due to the lesser amount of corboon dioxidein the
atmosphere outside there has been no changeintheir colour.

Fromthisexperiment, welearn that living beingsrespire. Therateof respirationisdowin
thedried seedswhiletherespiratory rateismorein the sprouted seeds.

How do youfeel if you do not get food on some day? Similarly, what will happenif a
plant inaflowerpot iskept without water in darknessfor five-six days?If you do not get food
your body becomesweak and you arenot ableto do alot of running around. Similarly theleaves
of theplant intheflowerpot dowly turnsyellow becausein theabsence of light and water food is
not produced inthe plant.

Do animals produce their own food? In the chapter *‘Our Environment” you learnt that
animalscannot synthesizetheir food likegreen plants. Animal sget their food by eating plantsor
other animals. Therefore, dl living beingsneed nutrition.
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Thereare certain substances produced insidethe body of living beingsthat are harmful
for the body and these need to beremoved from the body. These harmful substancesareknown
aswasteand the process of taking these out of the body isknown asexcretion. Animalsexcrete
solid waste (faeces), urine, sweat and carbon dioxide. Plants a so excrete carbon dioxideand
water vapour. Some plantsexcrete gum aswaste material.

Youwalk to movefrom oneplaceto another. Inasimilar manner other animalsalsowalk,
fly or swimto movefrom one placeto another. Thisisknown asmobility. Bigger plant and trees
aredtationary at one place, but in thesea so the stems movetowardslight, whiletherootsmove
inthedirection oppositetolight.

i vy 2]

MaterialsRequired- Potted plant, A cardboard box with ahole

Asshowninfigure 7.2, place
thepotted plant insideacardboard box
withahole. Placethisinthesunlight. Cardboard 1
After three-four daysyouwill observe 2%
that the stem of the plant has turned
towardsthe sunlight (hole). Fromthis
activity welearnthat thereismotionin
plants.

. Hole

Figure 7.2 Plants move towards light.

When we call acow by showing her bread or grass, shewalkstowards us. How do you
feel when you seeyour favourite dish?Your mouth startswatering. What happenswhen your
hand comes near the flame of aburning candle?You remove your hand at once. These actions
aredueto sengtivity.

Thereissengitivity in plantstoo. For example, theflowers of |otus open when the sun
risesand closeat sunset, and theleaves of tamarind and theKachnar plantscloseat night. These

Downloaded from https:// www.studiestoday.com



Downloaded from https:// www.studiestoday.com

CHARACTERISTICSAND CLASS FICATIONOFLIVINGORGANISM S 89

two examples show that plantsare sensitivetolight. Theleavesof touch-me-not plant closeon
touch showingtheir sengitivity to contact.

Leaves

Closing of leaves
ontouch

Figure 7.3 Sensitivity of the touch-me-not plnt

il vy sl

Materials Required — abottle with awide mouth, cotton, black paper, Earthworm

Wrap half portion of the bottle with black paper in such away that the paper can be
moved back and forth. Place aearthworm insidethisbottleand closethe mouth of the bottlewith
cotton. Now placethebottlein sunlight.

After sometimeyou will find that the earthworm movesto that portion of the bottlethat
iswrapped with black paper.

Theearthwormissengtiveto light. It movestowards darkness.

Battle Eathworm
Black paper S

Cotton

Figure 7.4 Sensitivity in an Earthworm

You have seenthat thereisan increaseintheheight of theoffspringsof al animals. Inthe
sameway plantsaso grow. Anima sgrow up to afixed age, while plantsgrow throughout their
life.
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7. Cellular Structure

Just asahouseismade up of small bricks, the body of
all animalsand plantsare made up of small cells. Thestructure
of cellscan be observed under amicroscope.

8. Reproduction

All living beingsreproduce offsprings of the samekind
asthem. Thisisknown asreproduction. For example, catshave
kittens, and chickens come out of hens’ eggs. Plants produce
seedsand new plantsgrow out of seeds.

9. Fixed Lifespan

Alllivingthingsaredivefor afixed timeafter birthand
after thisperiod, they die. Thisfixed timeisknown asthelife
span of aliving being. Different living beingshavedifferent life
gpans. Thislife span can vary from afew daysto many years(figure. 7.6).

Figure 7.5 Microscope

20 — 25 years

sieakeg—-¢

Lifespan (between
80 — 100 years)

70 —90 years
Figure 7.6 Lifespan of some living organisms
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1. Fillintheblanks

1. Thetouch-me-not plantis to touch.
Gumisa material of plants.
Inrespiration, plantstakein and give out :
Growingout of plantsfrom seedsshowsthecheracteri sticof inlivingbeings
Animalsexpel materials during excretion.

o k~ oD

2. Matchthefollowing-

A B
1 Growth havingfood
2. Reproduction expdling of wastesfrom body
3. Nutrition increasein the size of thebody
4, Excretion exclamonhearinganexplosion
5. Sengitivity production of thesamekind of living being
3. Classify thefollowingintolivingand non-living
Motor, Peacock, Nightingale, Car, Tap, Mongoose, Fan, Earthworm, Insects, Balloon,
Aeroplane, asapling of Mango, Wheat, Sciencetextbook, Seed, Egg
4, Explain thefollowing characteristicsof theliving-

(&) Respiration (b) Excretion (c) Reproduction (d) Nutrition

Try the following —

1. Takethepink solution of phenolphthaleininaglass. Blow your breathintoit. Observe
thechangeinthesolution.

2. ObserveaSunflower inthemorning and evening and notethe changesthat you see.
7.2 Similarities in living Organisms

Therearecertain basic smilaritiesamongal living organisms, beit plantsor animas. The
bodiesof al livingthingsaremade up of cells. Different lifeactivitieslikemobility, reproduction,
growth, nutrition etc. function smilarly inal living beings. In spiteof thesebasic amilarities, there
arecertain differencesamong themaswell. Thesearisedueto theenvironment they livein. For
example, for theanimason land, motionisthroughlegs, whilemotion for living beings of water
likefishisduetofins, whereasin birds, motionisduetowings.
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7.3 Variety in Living organisms

1. Variation in shape of the living organisms

Observeinsectsat your home and inyour surrounding or theweevil found in grains.
Theselivingbeingsarevisibleto us. Canthere be organismssmaller than these?

[ T Y

MaterialsRequired - water from apond, aglass slide, amicroscope

Procedure — Takeadrop of water from the pond on theglass slideand observeit under
the microscope. What do you see?

Observation — Some organisms are seen moving in the drop of water, these are
microscopic organisms such as Spirogyra, Paramoecium, Euglena, etc. (fig. 7.7 a, b, ¢
respectively) that arefound in water.

] i

" (b) Paramoecium— - . Figure. 7.7 L. ) (0 Euglena

Elephantisabiganimal. But do you know that the bluewhal eisan anima much-much
bigger than the elephant? Theweight of the bluewhaleisequal to that of thirty adult e ephants.
Theflowersof certain plantsarevery smdl whilethoseof someother plantsarevery big. Smilarly
the seeds of some plants are of the size of dust particles
whilethose of someplantsare very big. Which plant that
you have seen hasthebiggest flower? And which plant has
thebiggest seed?

2. Variation in mode of nutrition

Inthechapter on environment you learnt that plants
are autotrophic — they photosynthesize. Those plants that
do not make their own food take it from other plants — like
Amarbel (Dodder, Figure 7.8 8). They arecalled parasites.

Some plants depend on dead and decaying matter for food Figure. 7.8 (a) Dodder/
Cuscutta
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—they are called saprophytes, like mushrooms (Figure 7.8 b) and bread mould etc. Some plants
are autotrophic but they also digest insects — they are called insectivorous plants e.g. pitcher plant
(Figure7.8c). Other living organismsare herbivorous, carnivorous or omnivorous. We seethat
thereisalot of variationinthemodeof nutrition of variousliving organisms.

Figure7.8 (b) Mushroom Figure 7.8 (c) Pitcher plant

3. Variation based on habitat

Living organismshave been categorized on basisof whether they liveon basis, water or
inadesert.

(a) Terrestrial plants and animals

Those living organisms that live on land are called terrestrial plants and animals — Roses,
Human beings, Horses, Lions, Cows, Goats, Neem, Banyan, Mango etc. are examplesof these.
(b) Aquatic animals and plants

Animasand plantsthat arefound livinginwater are called aquatic organismse.g. fishes,
Lotus. Aquatic animalslikethefish areboat-shaped (figure 7.9 @) while othershavewebbed feet
likefrogsand ducks.

The stemsand roots of water plantshaveair cavitiesthat help them float in water e.g.
water hyacinth (figure 7.8 b). Makealist of theaguatic plantsand animalsfound in the nearby
pondsand draw diagram of it.

Some animals live in water as well as on land — they are called amphibians e.qg. frogs,
crocodile, tortoise.

(c) Xerophytic plants and animals

Plantsfoundin desertsare called X erophyteswhile anima sfound inthe desert are desert-
animas. Theanima sand plants of the desertshave specia adaptationslikethe cushioned hoofs
of thecamd. Thestem of the Opuntia cactusisthick and succulent and the leavesare modified
into spines(Figure 7.9 ¢). Discussabout other xerophytic plantsand animalswith your friendsin
theclassand draw their diagrams.
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(a) Fish (b) Water hyacinth (c) Opuntia cactus
Figure 7.9 Variation based on habitat

pswer tese ||

Draw awdl labeled diagram of any xer ophytic or aquatic plant known to
you.
2. Match thefollowing:

(0] Dodder () Herbivore
(i) Mushroom (i) Aquatic

(i)  Water hyacinth (i) Saprophytes
(iv)  Rabbit (iv)  Paraste

7.4 Need for Classification

Thereisagreat variationin the organismsfound in our surroundings. They show broad
and specificstructura differences. Itisdifficult to study each organismindividualy. If weclassify
similar organismsinto one category then by studying about any one member of the category we
would get broad information about the other member. Hence, classificationiscarried out for
making our study of organism easier.

7.5 Classification of living organisms
All livingorganismsareclassifiedintotwo categories. 1. Plants 2. Animals

(1) Classification of plants. Plantsareclassified based on size, type of stemand life-
span. They areclassified intofour types:
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a Herbs
b. Shrubs
C. Trees
d. Plants needing support: Climbersor twiners

c. Tree d. Climber
Figure7.10

a. Herbs-Thesearesmal plantsthat have asoft green stem. They may havealifespan of
lessthan ayear. They arecalled Annuase.g. coriander, whest, rice.

b. Shrubs - Shrubshaveamedium height and the stemsarereatively hard. They livefor
morethan ayear and are called perennial plantse.g. rose, besharam, ber.

c. Trees—Thesearetall andlargeplants. Their stemsarethick and hard. Thetreesare
perenniase.g. mango, banyan, peepal, neem.

d. Plantsneedingsupport: Theclimbersor twinershavelong stemsthat areweak. Hence
they climb using some support. They could beannual, biennial or perennial e.g. peas,
bottlegourd, pumpkin, bougainvillea

i corvr s

Observe some plantsfound around you and fill in their characteristicsinthe Table 7.2
copied in your notebook.
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Nature of Stem Growth of stem Height of Life-span Type of
plant plant
S. | Nameof With -
. Vertical/ along L ow/ Annual/ Herb/
N
°| plant THicKT ) Brown/ | Softf-| - branches theground/ | medium/ | biennial | shrub/
9 Needs support tall /perennial tree
branches
1 Mustard
2 Rose
3 Mango
4 Pumpkin
5
6
7
8
9
10

Another basis of classification of plants

You classified plantsbased on their size, nature of stem and life-span. Plantscan aso be
classified based on their modeof nutrition. Inthisvery lesson you haveread about the variation
in nutrition among plants. For classification on thebasisof nutrition copy thisTable 7.3in your
notebook and completeit.

Blocs

Get their food .
Can make from dead and Gf?totmh?irvrr?gd
S.No. Name of plant their own food decaying lants
(Autotroph) matter (Papr asites)
(Sapr ophytes)
1 Mango | e | s e
2 Water hyacinth | === | s | e
3 Dodder | -=emmmmeeeee | eeemeeeeieeees | e
R Y [RPUPUOREOVUp SO (DU (VU
S [ [PUOUUUU U [OUUU U [

2. Classification of Animals

Wehaveclassfied plantsbased ontwo parameters. Smilarly anima scan d so beclassified
based on different characteristics. Wewill now classify animal sdepending on whether they have
thespinal cord or not.
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Based on thefollowing pointswe can know which

animalshavetheVertebral column

1. From below the head of an organismalong
bone extends to below the waist. Thisis
called the vertebral column or backbone
(figure7.11).

2. Thoseanimasthat haveforeandhindlimbs  Vertebral
havetheVertebral column. Youcanfeslthe ~ Column /]
vertebral column by feeling the back with
your hands.

3. Thoseanimalsthat haveatail dso havethe
Vertebra column.

4.  Theanimalsthat havebonesinany part of
their body always have vertebrae.The
animalsthat have avertebral column are
caled vertebratese.g. fish, lizard, bird, frog,
human being etc. Thevertebral columnis
madeof severd small bones thesearecalled
vertebrae. Theanimasthat do not havethe
vertebral column arecalled invertebrates
e.g. centipede, earthworm, snail, leech,
scorpion, crab, |obster.

Figure 7.11 Human Skeleton

5. Animalsthat are ssgmented do not haveaVertebral Column e.g. earthworm.

SomeanimalsareshowninFigure7.12. Classify them asinvertebratesand vertebrates
and list themin Table 7.4 copied into your notebook.

==
Wloocrs | |

Invertebrate/

S.No. Name of animals Reason
Vertebrate

1 Earthworm Invertebrate Does not have
vertebra column

2 Frog Vertebrate The body has fore
and hind limbs

3 | e T

4 | e T R

5 | e S
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Figure7.12

Now classify the vertebrates as per directions given —
1 Fshes a liveinwater.b. Lay eggs.
2. AnimadslikeFrogs a Arefoundliving both onland and water

b. Lay eggs. ¢. Do not havescales.
3. Snake-likeanimas a. Body covered with scales.

b. Lay eggs
4, Birds a. Thebody iscovered with feathers

b. Lay eggs
5. Mammads a Body covered with hair

b. Givebirth to young ones

Thisclassfication can be shown through aflow chart also.
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@lwers | |

Animals
1

[ |
Invertebrates Vertelbrates

— Aquaticand egg-layingeg. Fish

— Aquaticaswell asterrestria, mainly terrestria, egg-layinge.g. frog
— Body covered with scales, egg-laying,
— Body covered with feathers, egg-laying
L Body covered with hair, give birth to young ones, —

Make Table 7.5 in your notebook and write the names of the animals shownin Figure
7.12 based on their characteristicsin theright place asexamples. For examplethe nameof fish
andfrogisaready written.

7.6 Scientific names of living organisms

Plantsand animalshave different namesin different languages e.g. themangoiscalled
aaminHindi, mangayain Tamil, aamdi in Gujrati, mangain Maayalam, aamain Chattisgarhi and
ambainMarathi. Smilarly the panther iscalled tenduain Hindi, shivangi in Kannadaand chirudhai
inTamil.

It isnecessary that for research any one organism should have only onenameadl over the
world. The swedish scientist Carolus Linnaeus (1707 — 1778) started a naming system where
each living organism was given a scientific name. The scientific name has two parts — the first
nameisthe Genusand the other isthe Speciese.g. themangoiscalled Mangiferaindicawhere
Mangiferaisthegenusandindicaisthe speciesname. Similarly the scientific nameof panther
isPanthera pardus. Here Pantheraisthe genus name and pardusisthe speciesname. Ineach
Genesthere can be several related specieslikethetiger (Pantheratigris) and lion (Panthera
leo) are al so the members of the Genus Panthera. From thiswe cometo know that thetiger,
lion and the panther arevery similar and arerelated to each other. Similarly the scientific nameof
human beingsisHomo sapiens, thefrogisRanatigrina, theroseisRosaindicaandtheratis
Ratus ratus.

State bird of Chattisgarh: - Pahari Mynah

Scientificname: - Graculareligiosapeninsularis
Stateanimal of Chattisgarh - Bison

Scientificname - Bubalus-Bubalis
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%

Figure 7.13 Pahari mynah Figure7.14: Bison

s iese ||

1. Based onthecharacteristicswritetheexamplesof animals
1. Invertebrate
2. Vertebrate, aquatic, egg-layinganimals
3. Vertebrate, terrestrial, egg-laying
4. Vertebrate, amphibiananima
2. Matchthefollowing
A B

1 Cow 1 Vertebrate, terrestrial, egglaying

2 Pigeon 2 Vertebrate, aquatic, egglying

3 Eathworm 3 Vertebrate, terrestrial, giving birth to young ones
4 Fsh 4 Invertebrates

3. Look at the plantsaround you and give two examples each of thefollowing: herb, shrub,
tree, and climber.

7.7 Importance of plants and animals

Weare dependent on plantsand animal sfor severd things. Let usseetheir importance
inour lives.

A Importance of Plants
Wehavethefollowing benefitsfrom plants:
1 Asfood Wheat, maize, pulses, sugar, oil
2 Asspices Mustard, coriander, ani seeds (saunf) turmeric,
cumin seeds (jeera), fenugreek seeds (methi)
3 Asmedicines Badl (Tuls), belladonna, Cinchona
4 Asbeverages Tea, coffee
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5 Asfibre Cotton, jute, linen
6 Asfud Wood
7 Inpaperindustry Bamboo
8 Inindustries Resin, rubber (tyre, tubes)
9 For purification of the Purification of air by plants
environment
10 Asail Castor, peanut, amla, neem
B Importance of Animals
1 Asfood Milk, ghee, mest, eggs, butter
2 For transport Horse, camel, donkey, el ephant
3 Inleather industry Skinof dead animals
4 To get wool From sheep and yak
5 Honey, wax From honeybee

Wehave severd thingaround usthat can beclassified asliving and non-living.
Theliving, breathe, eat, excrete, move, grow, reproduce and they are sensitive.

Based on sizetheplants can beclassified asherbs, shrubs, treesand climbers.
Animalsareclassified asinvertebratesand vertebrates.

Animalsand plants show variation based on habitat and mode of nutrition.

All plantsand animalshave ascientific name.

Weare dependent on plantsfor many things. Plantsgive usfood likewhest, rice, pulses,
spices, ails, vegetablesetc. From animalswe get milk, ghee, butter, eggs, curd, wool,
fibreetc.

Animalshep usintransport andin carryingloads.

1 Classfy thefollowingaslivingand nonliving:

house, air, human being, peacock, tortoi se, mongoose, water, cloud, soil, plant, mango,
papaya, gram, well, tap, motor, cycle, fan

2. Explainthefollowing characterigticsof theliving:
1 sengtivity
2. growth
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3. Givetwo examples each of herbivores, carnivoresand omnivores
4. Givenames of parasites, saprophytesand insectivorous plants.
5. Givethescientificnamesof the state bird and state animal of Chhattisgarh.
6. What isthe averagelifespan of human beingsand elephantsrespectively?
7. Givethe namesof somemedicinal and food plants. Also writethe uses of animalsto
humanbeings
8. What will happenif aplant isplaced without being watered in thedark for seven days?
9. Themotor vehiclemoves, it usesfuel asfood and it excretessmoke, yetitiscalled

non-living. Givereasons.

10.  Tickthecorrect statements( v ) and rewritethewrong statementsto makethem
correct.

Thegumisan excretory product of aplant.

Themushroomisaparasite

Theratisanomnivorousanimal

Micro-organismsare observed using amicroscope

Theanimalsthat do not haveaspinal chord are called invertebrates

Bamboo isused in the paper industry

Thesnakeisaninvertebrateanimal

1. Makealist of animalsfound inthegarden, pond, homes, forest and the zoo and
classify them based onthefollowing points:
a Size —very small, small, big, very big
b. Habitat — terrestrial, aquatic, amphibious, aerial
C. Food — herbivore, carnivore, omnivore

2. Makeacollection of articlesand photographs containinginterestinginformation and
usesof plantsand animals.

N o o~ 0DNPRE

3. Observetheplantsfound inyour surroundings and classify them asherbs, shrubs, trees
and climbers. Discusson what basisyou classified them, with your friendsin your class.
4. Till now you have answered the questions and divide the classinto groups and prepare

guestionsbased on thischapter and ask questionsto the other groupswith the help of theteacher

and friendsfind theanswer.
y W 9 0 0 N
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You have learnt that in the body of aliving organisms several processestake place.
Plantsand anima shavedifferent partsor organsfor different functions.

Inthischapter wewill study thevariouspartsof the plantsand their functions.

Parts of the plants and their functions

Look carefully at figure 8.1. Thisshowsthevarious partsof the plant. It would be good
iIf you uproot aplant, bringit to class
andwiththehelp of thefigureidentify
various partsof theplant. The parts
of aplant areroots, stem, leavesand
flowers. The roots are parts of a
system called theroot-system. These
areusudly found withinthesoil while
the stems, branches, leaves and
flowers that constitute the shoot-
system are abovethe ground.

Are any seeds shown in the
figure? But weknow that thelife of
the plants startsfrom seeds. Hence,
let usalso start our study with seeds.

Figure 8.1 Parts of a plant
8.1 Structure of Seeds

A E

You will have to collect 8 — 10 different types of seeds for this activity. Copy the Table
8.1inyour notebook. Observethe seedsandfill inthetable.
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=
T T

Whether
S No Name of Colour of Shape of tgl?;jeréeilge Any other
T Seed seed seeds special feature
smooth or
rough
1 Gram Reddish- Round Rough
brown
2 Peas Green Round Smooth
3.
4,
5.

Now draw pictures of the seedsin your notebook.

vy 2]

Soak some seeds of gram, peas, maize etcinwater. Observethe soaked seedsthe next
day. To germinatethe seeds, place the soaked seedsin aplate and cover with awet and thick
cloth. Observeit everyday and writeinformation inthefollowingtable:

=
Wieese |

Observation
SNo. Name of First Day Second Day Third Day
1 Peas Seeds swollen | Can seewhite | Can see white
germinated part and green
germinated part
clearly
2. Maize
3.
4.
5.
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Now try and removethe skin of the germinated seeds and comparetheinternal structure

of seed withthe Figure 8.2. If the skin comes off easily pressthe seeds gently between your
thumb and forefinger to split the seed.

(@) Pea (b) Maize
Figure 8.2 Internal structure of the seed

1. Whichtakeslonger timeto germinate- seedsof peasor maize?
2. Writethenamesof those seedsin whichthe skinsseparate easly.
3.  Writethe namesof those seedsinwhich the skinsdo not separate easily.

4. Draw picturesand label the structures seen inside the germinated seeds seedsin
which thereare two cotyledonsare called dicotyl edonous seeds e.g. peas, gram etc.

Seedsin which thereisonly one cotyledon are called monocotyledonous seeds e.g.
Maize, Whedt etc.

I A I

Takemoist soil inaglasstumbler. Place somegerminating seedsin thetumbler suchthat
you can eethe partsthat comeout after germinationthroughthesides. Observethesegerminating
seedsdaily.

Figure 8.3 (a) Germination of seedsin a glasstumbler (b) Germinationin gram
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You observed that thewhite part that grows out of the germinating seed growstowards
the soil —this is called the radical and it grows to form the roots. Similarly the green part growing
out of the germinated seed grows upwards — this is called the plumule and it develops into the
shoot system. The stem, leaves, flowers, fruitsand seeds comprisethe shoot system.

Hence the plants have two systems —the root system within the soil and the shoot system
abovetheground (Figure 8.1)

8.2 The Root System

Theradical that grows out of monocotyledonous plants like wheat and mai ze stops
growing after acertain length and thetip then branchesinto afibrelike structures. Hence, they
are called fibrousroots (Figure 8.4 b). In the dicotyledonous plants like gram and peasthe
radical continues to grow and
branches arise from it. These are
caledtaproots(Figure8.4 @)

Hence roots are of two types —
1. Fibrous root

2. Tap root

(a) Fibrousroots (b) Tap root

Figure 8.4 Types of Roots

i vy 4]

All students shoul d go with their teacher on an excursion to some placewhere different
typesof plantsgrow. Remember to take some necessary thingslikeanotebook, pen, blade or
knife, bag, newspaper etc. with you.

Duringthetrip observed| plantsand treescarefully. Uproot smdl plantsand placethem
between the sheets of anewspaper. Asfar aspossiblecollect only plantsthat grow wild and
grasses. If you need to collect plantsfrom afield or garden follow instructions given by your
teacher. Asyou collect plantsnotetheir names. In caseyou do not know the names of the plants
label them a, b, c etc. After you return from your excursionor trip carefully observeadl the plants

you have collected. Copy Table 8.3 in your notebook and compl eteit.
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=
peEss |

S-No. Name of plant Typeof root M onaocotyl e-lt-j)(l)?]?)l?;/SDeiec%tyledonous
1 Peas Tap Dicotyledonous
2.
3.
4,
5.

Functions of the roots

You may have noticed that you need to exert someforceto uproot the plants. Thisis
becausetherootshold the soil firmly together duetowhich theplant stand erect inthesoil. This
isonefunction of theroots. Let usdo an activity to learn about another function.

I S I

Takeatumbler filled withwater. Now put someredink inthewater to colour it. Carefully
uproot a plant having a soft stem. Clean itsroots with water. Now stand this plant in the
coloured water and placethetumbler in the sun. Observethe plant after two hours.

Figure 8.5 Absorption of water and mineral salts by roots
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You will seethat the coloured water has reached theleaves. Why did this happen?

Therootstake up water and mineral saltsand transport it to various parts of the plant.
Thisprocess of taking up water and saltsby rootsis call ed absorption.

8.3 The Shoot System

You havelearnt that stem, leaves, flowersfruits and seedstogether constitute the shoot

system.

In Chapter 7 you have learnt about herbs, shrubs, trees
and climbers and about the special featuresof their stems.

You may haveseenthat |leaves and branches arisefrom
particular positionson the stem called nodes. The part between
two nodesiscaled theinter-node. Maize, bamboo and sugarcane
havenodesthat aredistinct and form swollenjoints (Figure 8.6).

Now go on an excursion and try to recognize the nodes
andinternodeson different plants.

Functions of the Stem

1. Thestemshelptheplant to stand erect.

2. Thestem bearsleaves, flowersandfruits.

3. InActivity 5you saw that thered coloured water
that was absorbed by the roots reachestheleavesand flowers
through thestem. Thusit isclear that thewater and mineral salts
absorbed by the root are transported by the stem to various
parts.

4. Thestemasotransportsthefood synthesized by theleavesto various parts of the
plant.

Figure 8.6 Plant of
Sugarcane

Structure and Functions of the Leaves

] orvm o T

Observetheleaves collected during the excursion andfill inthe detal safter copying the
following tableinyour notebook.
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=
Table 5.4 |

S.No. Nallr;;(?of Shape Colour Margin Surface Tip
1. | Peepa Heart shaped | Green [ without any cut | Smooth Pointed
2.
3.
4.

poswer roese ||

What isthe colour of most of theleaves?

What isthe difference between thetwo surfaces of theleaves?

1

2

3. Aretheupper surfacesof dl leavessmilar?

4. How dothemarginsof theleavesdiffer?

5. Draw picturesof theleavesyou have collected.

Theleaf isanimportant part of theplant. You haveseenthat itisusudly greenincolour.
Theleaf isgreen dueto agreen pigment called chlorophyll. Theleavessynthesizefood with the
help of chlorophyll. Thisprocessiscalled photosynthesis.

ey [

Place aleaf between two sheetsof your notebook with the rough surface ontop. Now
gently rubapencil or acrayon on the sheet over theleaf. Slowly the shape of theleaf will emerge
on the paper and become distinct. Takerubbingsof leaves of different shapesand size.

Theflower isthe reproductive organ of the plant. You woul d have seen many flowers of
different types. Aredl flowerssimilar? Inwhat waysdo flowersdiffer from each other?
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Takeflowers of Dhatura or Besharam and study their various parts. The outermost
green whorl is called the calyx (Figure 8.7 a). It protects the flower before it opens. The
coloured whorl seeninsdethecayx iscaledthecorolla. Thisattractstheinsectslike butterflies.

Separate the whorls carefully. Surrounding the central portion you will see severa
structureswith swollentips. Thesearecalled ssamens. The swollentipsof thestamensarethe
anthers, which contain very tiny pollen grains. Thestamensarethemaepartsof theflower. On
removing thestamensthevase-like structureseeninthemiddleisthepistil (Figure8.7 b). Thisis
thefemae part of theflower.

W/ Stigma
"§ ' /\\ Style

Ovary

(@) Flower (b) Vertical section of the Flower
Figure 8.7 Parts of a flower.
The swollenbasa portion of thepistil istheovary. The e ongated neck abovetheovary

isthestyle. Ontop of thestyleisthestigma. Theovary developsintothefruit. Cut aflower with
ablade, study itsstructure and compareit with the Figure 8.7 b.

Such flowerswhich have both samen and pistil inthem are called bisexud flowers. The
flowerswhich haveether pistil or samen arecaled unisexud flowers.

Theovary of the flower getsconverted into thefruit. You may have eaten fruitslike
mango, tamarind, ber, papayaand seentheir seeds. The seedsgiverisetothenew plant. The
seeds storefood for the baby plants.

8.4 Modifications in Plants

Sometimes some parts of the plant haveto carry out functions other than the onesthat
they normaly do. The partsthat do aseparate function asolook different from what they look
like normally. Such partsare cadled modified parts. Theroots, ssemsand leavesmay bemodified
indifferent plants.
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Modifications of roots
]
R )

Look at radishes, carrots, turnips and sweet potatoes carefully. Do they ook different
from other roots? All theserootsstorefood and hencethey get swollenand their shapes change.

(a) Radish (b) Turnip (c) Carrots (d) Sweet Potato
Figure 8.8 Modifications of Roots.

You may have seen
rope-likerootsarising from
the branches of Banyan.
Theserootsenter the soil and
givesupport to thebranches.
(Figure8.94a). Similarly the
lower part of the stems of
sugarcane, maizeand Kewra

gives out roots that give

support to theplant. (2) Banyan tree (b) Maize Plant
Figure8.9

Modifications of stem

In some plants stems perform functions other than what they normally do. Such stems
aresaid to bemodified stems.
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Withthehelp of ahand lenslook carefully at the pits (eyes) seen on the surface of the
potato tuber (Figure8.10). What do you seeinthem? Youwill seebudsinsdethem. Similarly
carefully observe ginger, Colocasia (arbi), and an onion cut vertically. With the help of the
Figure8.10identify thenode, theinter nodeand budsin these.

Though thesearefound insidethe soil they are not roots but are modified stems. They
are temssincethey have nodes, internodes, buds and scaleleaves. None of thesearefoundin
roots. These stemsstorefood.

Eyes

Scale leaves Internodes Scale|eaves

(a) Potato (b) Ginger (c) Onion

Figure 8.10 Modifications of the stem

Look at figure 8.11 of the Opuntia[ Cactus] carefully.
These grow in areas with water scarcity. What is the
structure and colour of itsstem? Can you see any leaves
onit?

Green
succulent stem

Actudlythisisamodified em. Itisgreen, swollen
succulent andit Soreswater. Theleavesaremodifiedinto
Leaves / A thornswhich protect theplant. Find other suchsaimilar plants

into thorms around you anddiscuss aboutit’ssimilaritiesamong your friends.

You may have seen cregpers of pumpkin, gourd,
bottle gourd, cucumber and thegrapevine. Look at the
creeper of thebottlegourdin Figure 8.12. Canyou see
Figure 8.11 Opuntia smdl structuresonthe stem? What isspecia about their
shape? These thread-like spiral structures are called

tendrils. When thestemsareweak and cannot bear the
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weight of the plant, then thetendrilswind around any thing near
themand help the plant to climb up.

1. Whydo stemsand rootsget modified?
2. Givethedifferencesbetweenfibrousand Figure 8.12 Creeper of the
tap roots. Bottle Gourd
3. Givethenamesof any threemodified stems
and any three modified rootsthat you eat.
4. ldentify which of theseareroots, which are temsand writethem in your notebook.
Radish, Potato, Ginger, Sweet Potato, Carrot, Onion,

Modifications of Leaves

\G

purposes. Theupper part of theleavesin peasgetsmodifiedintotendrilsand &~

help the plantsclimb.

You have seen that theleavesof cactusget modifiedinto thorns, that
protect the plants.

Figure8.13
A Pea plant

® Therearetwo main systemsintheplant. Theroot system and the shoot system.
® Modifiedrootsstorefood and givesupport to plants.

®  Modified stems can manufacture and storefood.

® | eavesmanufacturefoodfor theplant.

®  Hower isthereproductive organ of the plant.

®  Secdsareindgdethefruits.

®  Seedsgerminate and make new plants.
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1 Choosethecorrect option

1 The ovary develops into —
a Seed b. Fruit
C. Stem d. Tendril
2. Internodes arefound on-
a Root b. Stem
C. Flower d. Leaf
3. Fibrous roots are found in —
a Basl (Tuls) b. Grass
C. Peas d. Beans
4. An example of modified root is—
a Radish b. Potato
C. Ginger d. Colocasia (Arbi)
5. In the centre of the flower is found —
a Thepidil b. Thestamens

C. Thecalyx d. Thecorolla
2. Fill in the blanks —

Thepotatoisan example of amodified

Theflowersarethe organ of the plant.

Thedicotyledonous plantshave roots.

1
2
3. Theleavesare green dueto the presence of inthem.
4
S

The rootin sugar cane perform the function of
3. Answer these —
1 Draw diagramsof any one plant and |abd itsparts.
2. Which system doestheradical developinto?
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3.

4
5.
6

Givethecharacteristicsof the Opuntia.
Giveexamplesof two plantsthat have stem tendril s.
Draw alabelled diagram of aflower.

Differenti ate between the monocotyledonous and di cotyledonous plant.

1

Collect theplantslike Opuntia, sugar cane, turnip, radish, onion, carrot, Sweet potato
etc. growing around you. Also collect their partswith the help of your teacher,
preservethem as specimensin thebiol ogy |aboratory and find out thefollowing
information about them —

Name: Ginger
I dentification: Thick, succulent, scaly leaves, with nodesand inter nodes.

Withthehep of your friends collect different types of seedsand exhibit theminyour
classroom.

For your collectionfilecollect 15 different leavesand 10 different flowers. (Before
putting them inthefile, dry theleavesand flowersby placing them between some
thick sheetsand pressing them with some heavy wei ght like some stacked books).
comparethefilewith your friendsand find the difference and discusson them.
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The Structure and Functions of the Human Body

You learnt about the various parts of the plantsand their functions. Similarly manand
other animals are also made up of various parts or organs. These together form the organ
system. All thesystemswork together in coordinated way so that thebody functionsinaba anced
manner; and ishealthy. Comelet study the various organ systems of the human body.

9.1 Digestive System

What will happenif you continueworking for long without eating any food? Organisms
need energy to carry out their norma activities. Thisenergy isobtained fromfood.

There are specific organsin the human body for digestion and for the removal of the
undigested food. Together these are called the Digestive System

Digestive system
|

| |
Organsof theDigestive System Digestive Glands

— Mouth Sdivary Glands

— Pharynx E Liver |

— Oesophagus & Stomach Pancreas Pharynx Mouth

L Intestines Salivary glands
Oesophagus

— And opening

Liver
Stomach
Gall bladder

Study Figure 9.1 carefully and copy itinyour
notebook. Themain organsof the Digestive system
are mouth, pharynx, oesophagus, stomach, small

Pancreas
intesting, largeintesting, liver and pancreas. Taking Smal intestine
in of food into the mouthiscalled ingestion. The Ay Rectum
sdlivary glandsinthemouth secrete sdliva. Asfood '- 0 Anal opening
ischewed betweentheteethit mixeswiththesdiva  Figure 9.1 Digestive system of the

and becomesdimy. Thisfood mixedwith sdivamoves human body
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through the oesophagusto the stomach. Herethefood is mixed with gastricjuicesfromthe
stomach lining. Thedigestion of food starts. From the stomach the food movesto the small
intestinewheredigestioniscompleted. Theuseful nutrientsin thefood are absorbed by the
wallsof theintestine. Theundigested food ismoved through thelargeintestine, and out through
theanus.

The process of breakdown of food into componentsthat can be used by the
body iscalled Digestion.

TheAlimentary Cana extendsfrom the opening of the mouth totheana opening.

[ T Y

Make groups of two students each among yourself. Ask
your friend to open his’her mouth. Look carefully into the open
mouth and compare the teeth seen in both the jawswith the ones
showninFigure9.2.

Incisors

Based on your observationfill inthefollowing table after
copying itinyour notebook.

e Figure 9.2 Different
S.No. Shape Work Position T_otal number -
Upper jaw | Lower jaw
1 Like chisel Cutting In front Four Four
2. Pointed Tearing
shearing
3. Likeagrinder | Grinding
(Chakki)
4, Like agrinder Grinding

oo yorimonr ] T

1. Teeth come outtwice in our life—the milk teeth and the permanent teeth.
2. Adultshave 32 teeth.
3. Therearefour typesof teeth.
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Thetongue hastaste budsthat can make out things
that are sweet, salty, bitter and sour (Figure 9.3)

Al ANSWER THESE .-

1. Whatisthefunction of thesdivary glandsin
themouth?

2. Based ontheshapesof teethfound inthe
human mouthwritether fuctions.

Figure 9.3 Taste buds areas of
the Tongue

3. Whicharethetastesthat wecan differentiate with our tongue? Explain by drawing
apictureinyour notebook.

4. Writedownthevariousorgansof the Digestive system.

The story about the stomach with the hole

Till about 200 years ago scientistsdid not know what happened to food onceit reached
the stomach, since it was not possible to peep into the stomach. Then a surprising
but interesting incident happened. In 1822 a soldier called Martin was hit by a bullet
and brought to Dr Boman. He treated Martin and his wound was healed but an
interesting thing happened — a hole was formed in the stomach. Through that hole it
was possible to remove food from the stomach using a pipe. Martin did not suffer
any problem due to the hole and he remained healthy.

Dr Boman continued to conduct experiments through the hole for ninelong yearsto
understand the process of digestion. He first removed the gastric juice from the
stomach into a small bottle and put various food stuffsin it. He saw that the food
stuff got dissolved inthe gastric juice. Herealized that therewas a chemical reaction
between the food and the gastric juice and that it could be carried out even outside
the stomach.

You may have understood now that the digestive processis no magic.
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9.2 The Circulatory System

You may have seen awound bleeding when someoneishurt. The blood comes out
becausetheblood vesselshasbeen cut. Blood vesselsareof twotypes: arteriesandveins. The
bluish-green tinge you see
below the skin is dueto the
vessdscaledveins. Theycan Van
beseeneasily. Theother type
of vesselsarelocated deeper
and cannot beseen easily; they
arethe arteries. Veinscarry
blood from different parts of
the body to the heart while
arteriescarry blood fromthe
heart to various parts of the Blood capillaries
body. The heartisthe main Figure 9.4 Circulatory system
organ of the circulatory
system. Theblood brought in by theveinsto the heart istakento thelungswhereit become
oxygen-rich andisbrought back to theheart. The oxygen-rich blood istaken by thearteriesto
various partsof thebody. Thenetwork of capillariesjoinsthe arteriesand theveins.

Heart

Artery

Place your hand on your chest and feel for the beat — on which side of your body is it?
Theorganthat isbeatingisthe heart, Situated alittletowardstheleft of the centrewithintherib
cage. Hencethe heart, arteries, veinsand capillaries constitute thecircul atory system.

Thefunction of thecirculatory systemisto circul ate useful substancesto various partsof
the body, and usel ess substancesto the excretory organs through blood.

vy 2]

Takeaglassor plastic funnel and attach arubber tubetoitsstem (asshownin Figure9.5
a). Put the open end of thetubeto your ears. Then placethemouth of thefunnel on your friends
chest and listen carefully. Do you hear asound of something beating? Thisisthe heart beat of
your friend. You can alsofeel for the pulsein your wrist and count the beats (Figure 9.5 b).
Similarly count the number of heart beats per minute of your friendstoo. Also count the number
of beatsafter running for awhileand writethe vauesin Table 9.2 madein your notebook.
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(b)

Figure 9.5 Counting the Heart Beat.

-
W rasLe 0.2 [

S. No. Name of student Heart beat per minute Heart beat per minute after
running
1
2.
3.

v riese | |

1. Onanaverage how many timesdoesthe heart beat in any person?

2. Istheheart beat the same beforeand after running?

9.3 Respiratory System

Whenwebreathein (inhal€) then oxygena so
entersthelungswith air through thewindpipeor trachea.
When weexha e (breathe out) carbon dioxide comes
out intheair along the same path (Figure 9.6). The
blood carries oxygen from thelungsto al partsof the
body and a so brings carbon dioxideto thelungs.

Figure 9.6 Human Respiratory System
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Insi de the body between the abdomen and the chest thereisalayer made of muscles
whichiscalled thedigphragm. It helpsin the processof breathing.
Thereishair and sticky phlegm inside our nostrilsthat prevent dust and germsfrom

entering our body.

fifpcrviy  [s]

Takeaplastic bottleand cut its
base as shown in Figure 9.7. Cut a
balloon, stretchit andtieit at the cut
end of thebottle. Fix asmall baloon at
one end of aglasstube or the plastic
tube of a pen refill. Fix thetubeina
cork asshown sothat theother end is
towardstheoutside of thebottle. Now
pull the rubber sheet of the balloon
downwards and push it inwards and
notewhat happenstothebalooninside

thebottle.

Figure 9.7 Role of Diaphragmin respiration

Now place your hand on your chest and take a deep breath. Breathe out after some
time. Comparewhat happensin your body while breathing with what happenedin the experiment
given above, and understand what happens based on Table 9.3.

e

S.No.

Experiment

Part of the body

1.

2.

3.

Outer mouth of the tube

Long part of the tube

Balloon

The cut balloon tied to the base

Bottle

Nose
Trachea
Onelung
Diaphragm

Chest
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e e[

Take some alkaline phenolphthalein in two test tubes. Label one ‘A’ and the other ‘B’.
Put either glass or plastic tubes in each test tube. Blow your breath into the tube in test tube “B’.
Writewhat happensin each tubein the Table 9.4, madein your notebook.

(a) TesttubeA  (b) Tet tube B
Figure9.8

=

S.No. Changesin thetest tubes
1 A

2.

Thechangethat occurred in Test tube B was dueto the carbon dioxideintheair breathed
Out.

We should not breathe through our mouth, why?

How doesoxygen reach all parts of the body?

Writethe names of the main organs of the respiratory system.

A WD P

Draw labelled diagram of therespiratory system.
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9.4 EXcretory System

Due to the many reactions in our
bodies severa poisonoussubstancesor waste
productsare synthesized. Theaccumulation
of these products can be dangerousfor the
body. Theremovd of these substancesfrom
thebody iscalled excretion.

Kidney

Ureter

Our body gets rid of the waste
productsin several ways. The solid waste
accumulatedintherectumisremoved through
the anal opening. Carbon dioxide (gas)
through thelungs, and swest (liquid) through
our skin. Another waste product istheurine.
To remove this the body has the urinary
system. This system consists of apair of

kidneys, apair of ureters, urinary bladder and Figure 9.9 Human excretory system
urinary tube(figure9.9).

Urinary bladder

Urinary tube

Themain function of thekidneysisto remove dangerous substances from theblood and
synthesizeurine,

What will happenif thewaste productsarenot removed fromthebody?
Which arethewaste productsthat are removed from the body?
Namethevariousorgans of theexcretory system.

Draw alabelled diagram of theexcretory system.

If all theorgansof our body perform their functionsproperly then our body remainshealthy
Malfunctioning of any organ will makethebody sick or unhealthy. Inthe sameway if all the
membersof the society perform their dutiesproperly then peace prevailsinthe society. Even
one person inthe group can cause havoc and disturb the peace of the society. sowemust see
toit that peaceismaintainedin the society.

9.5 Skeleton and joints

Pressyour fingers against hand and leg; do you get afeel of something hard pressing your
figures? The hard structures are the bones. They provide a strong support to keep body
straight. Thisframework isknown as skeleton (chapter 7fig 7.11)

1.
2.
3.
4.
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4
fieperviy (s

With the help of your friend tieascal e on your hand in such amanner that theelbow restsin
themiddle portion of the scale. Now try to bend your elbow. Areyou ableto bend it? Think
why we cannot bend our elbow whenitistied but can easily bend it whenitisnot tied. Did
you noticethat weare ableto bend or rotate our body in placeswhere two bones of our body
seem to bejoined together-like el bow, shoulder or neck? Thesearecalled joints.
Mainjointsof our body are-

1. Ball and socket Joints: - Thisjointisfoundin shoulder, wrist and a so in between hipand
legjoints.

2. Hingejoints: - Thisisfoundin elbow and knee.

9.6 Nervous System

You havelearnt that thedigestive, circulatory, respiratory and theexcretory systemsare
very closely related to each other. Imaginewhat would happen if these systemswere not to
functionin coordination?If the digestive system did not digest food then how will food reachthe
blood? If oxygen wasnot madeavailable by the respiratory system then how will the body get
energy? Henceitisnecessary for different partsto functioninacoordinated manner. Itisthe
function of the nervous system to maintainthiscoordination.

The main parts of the nervous system are — ,1,« Bran

1. Brain 2 Spinalcord 3. Nerves
4. Sensory organs

—= Spind cord

You read, you study, you play — you do all these
activitiesaccording to your wish. Thebrain controlsthese
activities.

We do someactivitieswithout thinking. If your foot
weretofall on athornyou would raiseyour foot instantly.
You would do this as fast as a bulb would be lighted on
switchingit. Theseactionsare controlled by the spinal cord
and not the brain. Very finethread-like structures come out \
from the brain and the spinal cord and go to al the sense Figure 9.10 Human Nervous
organsand al other partsof thebody. Thesearecdled nerves System
and they sendinformation in both directions.

You know that we can sensethe presence of light with our eyes, the sound by the ears,
smell by the nose, taste by tongue and touch by skin. Hence, eyes, nose, ears, tongue and skin
are our sense organs.

Nerves
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1. What are the thread —like structures that send information to and fro called?
2. Namethemain partsof the nervous system and the various sense organs.
3. Draw neat well-labelled diagram of the nervous system.

9.7 Reproductive Sys _

You havelearnt that al living organism produceyoung onessimilar tothemsd vesthrough
the processof reproduction. Chickscome out of henseggsthat grow up to becomeahenor a

cock. Someanimasgivebirthto young oneslikethe dog, cat, human beingsetc.

aerieg

Figure 9.11 Human Reproductive Systems

Inmalesthereproductiveorganisthetestesandinfemaesitistheovaries(Figure9.11).

WE HAVE LEARNT

Bodiesof al organismsare made up of organ systems

The main organ systems found in the human body are — digestive system, circulatory

system, respiratory system, excretory system, nervous system and the reproductive
sysem.

Theprocessof digestioninvolvesingestion of food, itsdigestion, absorption and
removal of solid wastes.

Thedigested food isabsorbed by the small intestine.

The processof inha ation of breath anditsexha ation iscarried out with the help of
thelungsand thediaphragm.
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Thefunction of thecirculatory systemisto carry useful substancesthroughthe
blood to various parts of the body and carry waste substancesto the excretory

organs.

Themain organsof thecirculatory system arethe heart, the areteries, theveinsand
theblood capillaries.

The main organs of the excretory system — kidneys, ureter, urinary bladder and the
urinary tube.

Theorgansof the nervous system arethebrain, nerves, spina cord and the sense
organs.

Involuntary actionsare carried out by the spina cord.

All'living organismsproduce off springslikethemsdvesthrough reproduction.

Themain organsof reproduction arethetestesand the ovaries.

1. Fill in the blank spaces —

1

N

w

4.

5.

Wehave typesof teeth.
Theliquid wastethat isexcreted out iscalled
Theeyesareatype of organ.

The isthemain organ of thecirculatory system.

isan exampleof ananimal that givesbirthto young ones.

2. Match thefollowing:

1
2
3.
4
5

Hiva Bregthing
Lungs Reproduction
Blood Digedion
Kidney Circuldion
Testes Excretion
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6. Bran Senseorgan
7. in Voluntary action
3. Choosetheright answer and write:
1.  Number of permanent teeth in human beings are —
a 20 b. 28 C. 30 d 32
2. The vessels that takes blood from various organs to the heart are the—
a. Arteries b. Capillaries c. Veins d. Nerves
3. Themain organ of the Nervous system is—
a Bran b. Heart C. Kidney d. in
4. Which organ separatesthe waste productsby filteration from theblood and forms
urine—
a. Lungs b.Stomach  c. Heart d. Kidney
5. Thefollowing is not a sense organ—
a BEye D Teeth C. Tongue d. ear
4. Write answers for the following questions —
a Which arethe organs of therespiratory system?
b. What doesthediaphragm do during breathing?
C. Draw adiagram of the humanAlimentary Canal ?
d. Why isit necessary to have the excretion process?
e. Through which system do substances move around in the body?
f. What isreproduction?

Draw awell 1abelled diagram of thevariousparts of the human body aswell as its
different systems. Colour them and usethe chartsto decorate your classroom.

Collect picturesand interesting arti cles about the human body and the body systems.
Paste them in your scrap book.
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10.1 What is motion?

If welook at various objectsin our daily lifewefind that some objectsareat rest and
somearein motion. For example, ahouse, or an electric poleisat rest whileaflying bird, a
sprinter and aswimmingfish etc arein motion. What difference do you noti ce between objects
inthesetwo states? You will seethat for stationary objectsthereisno changein position with
timebut thereisachangein position withtimefor thosebodiesthat arein motion. Sometimesa
body appears stationary dueto itsvery d ow speed of itsmotion. For example, thechangeinthe
position of the hour arm of aclock isvery slow, therefore state of motion can be known after
observingitfor alongtime. Inthisway it can be said that we should concludewhether abody is
stationary or in motion only after observingit carefully for along time.

Figure 10.1 Some objects in the state of motion and rest.

Inthetablegiven below writethe names of five objectsthat arein the state of rest and
fivethat areinmotion.
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=
W0 | [

S. No. Bodiesin rest Bodiesin motion

1 | et |

(621 I~ RY GO I [ \O)

10.2 Types of motion

1. Motion in a straight line

L et usobservethefollowing examples- themotion of asprinter ina100 metersrace, the
motion of afruit falingfromatree, themotion of abullet fired from agun, the speed of acarom
coin or that of thestriker beforeit strikesthe board in agame of carom, the speed of soldiers
doing march-past.

Themotion, whichisinadtraight line, isknown asstraight-linemotion.

Figure 10.2 Examples of straight-line motion.

2. Circular Motion

Let uslook at thebodiesmovinginacircular path. An oxen movingthe pressmill (Kolhu),
astonetiedto astring beingwhirled around, achild sitting inamerry go round etcaremovingin
acircular path around acentre. These are examples of circular motion.
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Figure 10.3 Examples of Circular Motion

3. Rotational Motion

Observe arotating top. What kind of motionisthetop
undergoing? Themoation of thetopisknown asrotationa motion
(fig. 10.4).

Inrotationa motionthewholebody rotates about itsown
axis. The potter’s wheel, a spinning top, a fan in motion and the
motion of the earth on itsown axisare exampl es of rotational
motion. In spinning motion the object movesaround itsown axis
whereasin revolving motion the object movesaround an axis
outsidethe object. For example, themotion of thefanisspinning motion whilethemotionof a
point on theblades of afanisrevolving motion.

Figure 10.4 Rotating Top

Identify thekind of motion being shown by thevariousobjectsgivenintable 10.2
.

Name of objects

Kind of motion
(Circular/Rotational)

Thetip of the needleof aclock | ccemmm
Theneedle of aclock | e
A fangoingaround | e
A pointon the blade on arotatingfan | oo
Thepotter'swheed |
Thewheelsof abullock cat | e
Theearth going around initsorbit | ceememe
A spinningtop | e
A childsittingonamerry goround | cmememmm s

A motorcyclist going around in a circular cage in
acircus.

n

'_\
sl =[~2o|>[«|™[F] z
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4. Oscillatory Motion
L3

Takeaone-metrelong string. Attach asmall stone at one end and hang the other end
fromapivot. Pull the stoneto aside and then leaveit. Observe what happens? The piece of
stone tartsto move back and forth periodically acrossthe central position. Thiskind of motion
isknown asoscillatory motion (Fig. 10.5 ).

Thereare many examples of thismotion, achild swinging on aswing, themotion of a
bob suspended from aspring, the motion of the penduluminawall clock, the motion of abell
hunginatempleetc.(Fig-10.5Db).

- =
.": -\\. F
"Aix -:R_:%:/
e .z R 3
A e
O B

(a) Motion of a stone suspended from a pivot. (b) The motion of a bell hung in a temple
Figure 10.5 Oscillation

The oscillatory motion of apiece of stone (pendulum) completesitsone oscillation by
moving fromitsmean position'O' to right extreme position'A' thenfrom'A' to | eft extreme
position 'B' andfindly from 'B'to mean position'O'. Thetimetaken by the pendulum to complete
oneoscillationiscaleditstimeperiod. Again wecan ca culaethetimetaken for oneoscillation
(timeperiod) by cal culating thetimetaken for 20 complete oscillations.

5. Periodic and Non-periodic Motion

You must have seen asprinter running on acircular track and al so themotion of the
second’s needle in a clock. What is the difference in their motion? While going around a circular
track, the sprinter takes different timeto compl etethe round because sometimesherunsfast and
sometimes he is slower. But the second’s needle takes exactly one second each time it completes
oneround. Thismeansit repeatsits motion after afixed interval of time. The motion of the
second’s needle of the clock is periodic while the motion of the sprinter is non-periodic. The

Downloaded from https:// www.studiestoday.com



Downloaded from https:// www.studiestoday.com

132 SCIENCE & TECHNOLOGY -6

motion of earth around the sun, the motion of pendulum of the clock, themotion of amasson
the spring etc are periodic whiletheto and fro motion of handsand legs, our heart beat, motion

of our lungsduring breathing etc. are examplesof non-periodic motion.

Themotion, which repeatsitsdf inafixed interval of time, iscaled periodic motion and
themotion, whichtakesdifferent intervalsof timeto repeat itself, iscalled non-periodic motion.

Many motions at the same time

Therearemany instancesin which an object executes morethan onekind of maotion. For
example-

1. Motion of a cycle

Inthis, theforward motion of the cycleisastraight-line motion; the motion of pedal and
the wheel is rotational while the motion of cycle’s rim is circular.

2. Sewing Machine

Themotion of thehandleiscircular and the motion of theneedleisoscillatory.

What do you understand by the state of rest and motion?
What kind of motion doesastone rel eased from acatapult show?

1

2

3. What kind of motion doesthewheel of acar in motion show?

4. Themotionof theneedleof aclock isnot oscillatory, butisperiodic. Explain?
5

Writedown thedifferent kinds of motion and give one examplefor each of them?

10.3 Speed

You savetimewhen you travel by bus, cycle or ascooter to go to aschool ten kilometre
away from your homeinstead of going on foot. It can also be said that going onfootisslow
motion, whilethe motion of acycle, scooter or busis much faster in comparison. To compare
thesewefind out the distancetravelled in aunit time, thisisknown as speed.

Distance travelled
Speed =

Timetaken

If you complete 500 metrein 50 second then,

eed = 20 MME_ ) o etrefsecond
Sp ~ BOsecond - merersecon

The Sl unit of speed is meter/second.
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10.4 Uniform and Non uniform motion

Observethefigures 10.6 (a) and 10.6 (b) carefully and tell the difference between the
motion of the car and the aeroplane.

. e Nl _ —
T A 8A M DAM 1o A
——— yG00km.. o, . ,600 km il adcnkm. 1

Figure 10.6 (a) Uniform motion

e = . - -
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——3 60km. 4——| ——5 Sokm & ————3 45km. —

Figure 10.6 (b) Non-uniform motion

The aeroplaneistravelling the same distancein each hour whilethe car istravelling
different distances each hour. Themoation of the aeroplaneisuniformand themotion of thecar is
non-uniform.

If an object travelsequal distancesin equal intervasof timethenitiscalled uniform
motion. Onthecontrary if an object travel sunequa distancesinequa intervasof timethenitis
cdled nonuniformmotion.

P R

What isthe SI unit of speed?
Explainthedifference between uniform and non-uniform motion?

3. Acyclisttravelsadistance of 100 metrein 10 second. Another cyclist coversa
distance of 300 metrein 25 second. Which cyclist hasmore speed?

4. If thespeed of atrainis80 kilometre per hour, then find out the distance covered
by thetrainin one minute?
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What do you do to moveaheavy trunk and to open or closeadoor?You either pull it or
pushit. Inthe sameway, to move objectsin daily life one hasto either pull or pushthem. The
action of pulling or pushingisknown asforce.

The Sl unit of forceis Newton. Which has been named after thefamous scientist |saac
Newton. This unitis labeled as ‘N’.

10.5.1 Effect of Force

1. Change in Speed

If youwant to moveafootball from astate of rest, what will you do?Without doubt you
will apply force. A force d so hasto be applied to change the speed of amoving ball. If aforce
isappliedinthedirection of themotion of thebody then itsspeed increases. The speed decreases
if theforceisapplied in adirection oppositeto themotion. Dueto thisreason one appliesmore
force on the pedal to increasethe speed of the cycleand to stop it one usesbrakesthat apply a
force oppositeto thedirection of themotion.

Afruit falsdown after being separated from thetree. Which forceisresponsiblefor it?
The earth pulls every thing towards itself, this force is known as “force of gravitation’. This

gravitationa forceis theweight of that body.

2

Drop aglassmarblefrom aheight of 50 cm

E%‘ ACTIVITY

on atableand listen to the sound of collision between p
thetableand theglassmarble. Listen to the sound of i
collision againwhen thesameglassmarbleisdropped ®
fromaheight of 100 cm (fig.10.7). Thissoundismore :‘& ‘

than in the previous case because the glass marble qa |

requiresmoretimeto fall from more greater height
and asaresult thereisagreater increaseinitsspeed
dueto the action of gravitational forcefor alonger
time

Picture 10.7 Change in speed

because of force
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Isaac Newton

Issec Newtonwasafamous physicist and mathematician. Hiscontributionto science
and technology has made him one of the greatest scientistsof modern times. Oneday he
wassitting under an appletreein agarden. Accidentally an applefell on hishead. Newton
started thinking, why did the applefall down? Why did it not go upward?Isit dueto the
attraction of theearth? What i sthisforce of attraction? When thisforce can effect an gpple,
why doesit not affect themoon. These questionsinthemind of Newtonled to theUniversdl

Law of Gravitation.

2. Change in the direction of motion

What happenswhen agoal keeper pushesaball coming to hisdirectionin agame of
footballI’? Thedirection of motion of thefootball ischanged (fig. 10.8). Inthe sameway onehas
seen the changein thedirection of motion of theball, whenthebat hitsit. Thereforethedirection
of motion can be changed on the application of force.

Figure 10.8 Change in the direction of motion by force.

3. Change in shape and size

Takearubber ball and pressit. Observethe changes. Theball iscompressed and its
shape changes. In the same way you have seen that small rounded mouldsof kneaded flour turns
into thin chapati on rolling them. These al are possible dueto the action of force. Therefore,
force can changethe shape or size of the object. Shown below in figure 10.9 are exampl es of

changein shape or size of someobjects.
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Figure 10.9 Changein shape or size of objects due to force

2l answer ese |

. What isthe Sl unit of force?

What isthe effect on themotion of abal when aplayer incricket hitsit with abat?
What happensto the speed of amoving train when brakes are applied?

What happensto the shape of atube of cream whenitispressed?

5. Ligtfiveobjectswhich changes shapewhen aforceisapplied onthem?

10.6 Kinds of force

Different forcescan beclassified asfollows-

LAY

1. Mechanical force

Aforceisrequiredto pull, push or lift an object. Humans or animas apply thisforce by
the'r muscles, thisisknown asamechanica force. Theforceinvolvedin pulling of bullock cartsby
bullocks, hitting an object by ahammer, lifting abucket full of water, compressingarubber bal in
hand etc areexamples of mechanica force. Contact forces- Inthistypeof force, itisnecessary for

the object to comein contact with thebody. Thereforeit isknown ascontact force.
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2. Force of gravitation

Throw apiece of stone upwards. You will seethat after some time the stone comes
back. Why doesthis happen? Thisisdueto the force of gravitation of the earth. Theflow of
water down aninclineand faling of objectsto earth from heightsaredueto theforceof gravitation
applied onthem by the earth. The attractive force between any two bodiesin theuniverseis
known asforceof gravity. Dueto thisforcethe earth goes round the sun and the moon goes
round the earth.

=
i pctviry s |

Put someironfillingsonthetable
Bring a magnet near them. See what
happens? Theironfilings are attracted
towardsthe magnet and get glued to it ﬁt -
(Fig.10.10 a). Besides iron, objects i
made of nickel and cobalt too are

attracted towards the magnet. Such
substances are known as magnetic ]

Substances. Figure 10.10 (a) A magnet attracting iron nails

Take two bar magnets.
Place one of them on the table.
Bring one end of the other bar
magnet to any one end of the bar
magnet onthetable. Now bringthe
same end of the second magnet
near theather end of thebar magnet Figure 10.10 (b) Magnetic Force
on the table. Observe what
happens.In onesituation attraction takesplacewhilerepulsionis seenintheother.
Theattractive and repul s veforce gpplied by themagnet isknown asthe magnetic force.
Non contact forces - Contact of thebody with theobject isnot necessary likeingravitationd
and magneticforce, so theseforcesare known as noncontact forces.
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4. Electrostatic force
]
= I

ﬁ‘a ACTIVITY

Comb dry hair using aplastic comb and bring it near small piecesof paper. Youwill see
that the comb is attracting paper pieces. Inthesameway if aglassrod wiped with apieceof silk
isbrought near small pieces of paper, it attracts paper piecestoo.

Haveyou ever wondered, why doesthishappen? Thisisbecause of rubbing, charge
developsin objectsor you can say that bodies get charged and start to attract small objects. In
the sameway put somegrainsof mustardin aplastic plate. Now if they areleft freeon theplate
after rubbing them, they try to move away from each other but try to remain glued to the plastic
plate. Thisforceof attraction or repulsion isknown asthe el ectrostatic force.

5. Frictional Force

Takeaplank of wood. Support it withthe help of abrick (Fig. 10.11).

Now placeasmall ball onthe upper portion of the plank and releaseit. Measurethe

distancetravelled by thebd| ontheflat surface. Repest the sameexperiment outs Cle theclassroom

e

(b) Rough surface

Figure 10.11 Frictional Force

inafield. Isthedistancetravelled by the body, in both casesthe same? You will find that the
distancesaredifferent in thetwo cases.
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Infact dueto the roughness of the surface of theball and the ground, aretarding force
actsoppositeto themotion of theball. Thisretarding forceisknown astheforceof friction. If
thesurfaceissmooth thefrictiona forceisless. Duetofriction, the sole of shoes, components of
machinesor thewhedl s of vehiclesget worn out. Ontheother hand, there areadvantages of the
frictional forcealso. It isdueto friction that weare ableto walk onthe surface of the earth, light
amatch stick, makeropesand writewith apen or pencil on paper.

Intable 10.3fill inthetypeof force applicablein each of theactions

=]
oo | |

S. No. Actions Name of force
1. Lifting asack full of ricegrains | cmmeeemeeemeeeeeees
2. Water faling fromastream | semeemeeeeeeeeeees

3. Body hair standing up after rubbing with a| —  -----------ememmo-
mosquito net

4, Separation of iron pieces from waste using a| = ----------m-mmme--
magnet

Thewearing of wheelsof avehicle | —oemmmmmeemeeeee
Striking the ball with abat incricket | —eemmemmeeeeeeeee
Rubbingof pams | el
Water falling in a bucket

List any fiveexamplesof force.
2. Givethreeexamplesof dectrostaticforce.
3. Why doesthetyre of acyclewear out?

10.7. Pressure

Using asharp tipped pin wemay piercealarge number of paper kept together, butitis
not easy to piercethe sameusing ablunt pin. Why isthisso? Inthefirst casetheareaof thetip
of pinissmal. Thereforethe action of forceisonasmall area. Inthe second casetheareaof the
tip of thepinismore. Thereforethe action of forceison alarger area. It isclear that, whenthe
areaissmal theaction of forceisfelt more strongly. Theaction of forceismeasured aspressure.

N[ o]0

Theforce applied on aunit areaisknown aspressure.

Downloaded from https:// www.studiestoday.com



Downloaded from https:// www.studiestoday.com

140 SCIENCE & TECHNOLOGY -6

The Sl unit of pressureisNewton/metre?, whichisdenoted asN/m?
Thisunitisknown asPascal (Pa). 1000 timesof thisisknown askilo Pascal (kPa).

Let’sdo arelated activity.

i poror 7]

Taketwo soft wooden boards. Place two nail s between them, and apply forceasshown
inthefigure 10.12. You will observethat the nail A penetratesthe board aboveit, whilenail B
penetratesthe board below it. Why did it happens, discussitintheclass

Fig. 10.12. The action of pressure

10.8 Pressure on fluids

The substancesthat flow arecaledfluids. Gasesandliquidsarebothfluids. Theairin
the atmosphere exerts pressure on all sides. The pressure exerted by the atmosphereis
known asatmospheric pressure. Thispressureisabout 100 kilo pascal (100 kPa).

[ R

Takean airtight container made up of thin sheets. Open thelid and fill it with water
partidly. Heat it such that thewater boil sand the container isfilled up with water vapour. Now
replacethelidand letit cool. You will observethat the container getscompressed fromall sides.
What isthereason for this? Before heating, theair ins de and outside the container was exerting
an equa pressureon thewallsof the container. After boiling the vapour took up the space of the
air. On coolingmost of thevapour changed into water. Asaresult the pressureing dethe container
becamelessthan the atmospheric pressure. Therefore, the container was pressed inside and got
squashed.

The amount of air decreases as we go upwards in the atmosphere. Due to this the
atmospheric pressure decreases. Thisisthereason, why aperson feelsrestlesson thetop of a

Downloaded from https:// www.studiestoday.com



Downloaded from https:// www.studiestoday.com

MOTION FORCESAND PRESSURE 141

high mountain. Sometimesbl ood a so cozesout from the nose. On the surface of earth theblood
flowinginour veins, exertsapressure onthewalls of theveins, that isequd to theatmospheric
pressure. On reaching hei ghtsthe atmospheric pressure decreases but blood pressureincreases.
Blood oozesout of the veinsbecause the pressure exerted by the blood makesthe veinsburst.

10.9 Pressure of liquids

A liquid exertspressure on thewallsand the surface of thecontainer inwhichitisplaced.
Thispressure onthewallsincreaseswith depth.

fie corvie o]

Takeacontainer madeof tin. Useanail to makeaholeinitswall. Now fill the container

with water. Water oozes out of the hole. Put your finger on the hole. Observewhat happens?
You will fed aforcebeing exerted onyour finger. (fig.10.13).

Now fill thehole onthewall of container by wax and make ahole on the bottom of the
container. Fill the container with water again. Water sartsto ooze from thehole. Put your finger

Fig. 10.13. Pressure of aliquid.
onthishole. Youwill againfed aforce onyour finger. Thisshowsthat the pressureof liquidis

exertedindl directions.

o T

TakeaU tubehaving an arm length of approximately 30 cm. Asshowninfigure10.14,
placethistube on awooden plank. Fill somewater inthetube. You will seethat water remains
at thesamelevel in both armsof the U tube. Attach a 20 centimetre rubber tubeto onearm of

the U tube. Slowly blow someair into therubber tube. Youwill seethat thewater leve inthat
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arm of the U tube, intowhich air isblown, goesdown dueto increasein pressurefromtheair
blownin. Now using therubber tube suck someair out of thetubedowly. Why doestheleve of
arinthat arm of the U tuberise? Thisexperiment showsthe principleof working of amanometer
(pressuregauge). Thismanometer isan instrument that isused to measure pressure differences.

Fig. 10.14 Principle of a manometer

Water exerts pressureinsidethe sea. Aswemoveto greater depthsinsidethe sea, the
pressureincreases. Thisisthereason for diverswho go deepinsidethe seatowear specia suits.

A barometer measures atmospheric pressure. A fixed pressureismaintained inthetyres
of vehicles. Aninstrument, which measurestyre pressure, isused in shopsthat fill air and fix
punctures of tyres.

Theair pressurerequired intyresof somevehiclesisasfollows.

Scooter - 140-170 kPa
Car - 110-190 kPa
Truck - 450-530 kPa
Atmospheric Pressure - 100 kPa

swer hese ||

What istherelation between forceand pressure?

What ismotioninastraight line? Giveexamples.

What isthe Sl unit of pressure?

What istheeffect of increasein height on atmospheric pressure?

S A

Whichinstrument isused for measuring pressure?
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we e e |

® (Objectsaround uscan beinastate of rest or motion.

® Motioncanbegraght-line, circular, rotationd, oscillatory, periodic or non-periodic.
® A gtraght-linemotion can beuniform or non-uniform

® Thedistancetraversed by abody or an object inunit timeiscalledits speed.

® TheSl unit of speed ismetre/second.

® Thepushor pull appliedtoany bodyiscalledforce

®  Thespeed of abody can be changed by the application of aforce.

® Usingforce can changethe shape and size of abody.

®  TheSl unitof forceisNewton.

® Forcecanbeclassifiedinto mechanical, gravitationa, magnetic, electrostaticand
frictiond force.

® Theforceexerted onaunit areaiscalled pressure.

® Huids(liquidsand gases) aso exert pressure.

® TheSl unitof pressureisNewton/metre?

®  Atmospheric pressureis measured using an ordinary barometer.

® A fluidexertspressureinal directions. The pressureincreaseswith depth.

1. Choose the correct alternative —
1 A motion whichrepeatsitsalf inafixedinterva of timeisknownas
a. non-periodic motion b. periodicmotion
C. rotationa motion d. sraght-linemotion

2. When aforceisapplied oppositeto thedirection of motion of amoving object,

its speed-
a increases b. increase or decrease
C. decreases d. nochange
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3. Theforceof attraction between any two bodiesisknown as-
a. electrogtaticforce b. magneticforce
C. gravitational force d. mechanicd force

4. Whichforceisresponsiblefor walking -

a. magneticforce b. Electricforce
c. mechanicd force d. frictional force
5. Atwhat level would aswimmer experience more pressure-
a. three-fourth depth b. haf depth
c. onthelower surface d. onthe upper surface.

2. Match thefollowing

A B
1. Force pascal
2.Anélectricpole metre/second
3. Pressure newton
4. Speed body inmotion
5.Aflyingbird astatic object.

3. Fill up theblankswith appropriatewor ds/phrases-
1. Forceiseither pushor
2. Newton/metre?istheunit of

3. Theearth pullsabody thrown from aheight towardsitsaf dueto the

force.
4. forceisresponsiblefor wearing out of cycletyres.
5. l1latmospheric pressure= kilo pascal.
4, Answer thefollowing questions-

1.  Whichkind of forcedo theanima suseduring running?

2.  What isthe speed of the hour needle of awall clock?
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3. What kind of motion do thelegsof atailor show whileheissewing clothesona
mechine?

4. Shatabdi expresstraverses 1350 kmin 15 hours. Compute the speed of the
Shatabdi express?

5. Spikesareput onthe solesof the shoes of the playersand the sprinters. Why?
6. Anairfilledbaloon, onbeing rubbedwith dried hair stickstoawal. Why?

7. Whilewearing or taking out clothesmade of terylene during dry weather our body
hair stand erect. Whichforceisresponsiblefor this?

8. Whichforceisutilized during chewing of food?
9. Whydodiverswear specid kind of suits?

10. Whyisitdifficulttocut fruitsusngablunt knife?

1 Observedifferent activitiesin your daily lifeand compl ete thetable shown below.

0. Event Forcethat isacting | The effect of force
A rolling ball Frictional force Ball comesto rest

PlW|INIFP|=
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. WORK, ENERGY AND MACHINES

In daily life various meanings are assigned to the word “work’. Let us discuss these
statements. “By writing Geetanjali Rabindranath Tagore did an unparalleled work” or “I work
in afactory”. The meaning assigned to the word —work in the above sentences, cannot be taken
asthemeaning of work inthelanguage of science. Themeaning of work isto apply aforceona
body and moveit from one point to another or to displaceit. A person appliesforceon acart
and takesthe sacksfilled with grainson the cart from one placeto another. In thisprocessthe
person performswork.

If thereisno displacement in thecart, after the application of force, thenit will mean that
the cart-puller has not done any work. Therefore, it is clear that for work displacement on
application of forceis necessary.

11.1 Work and Energy

A person carrying asack full of potatoes up the stairsis doing work. The amount of
work done by the person not only depends on the weight of potato sack, but also upon the
height to which he carries the weight. The amount of work donein putting this sack full of
potatoesfrom the surfaceto atable 1 metre high will be doublethework donein putting the
same sack onastool haf ametrehigh. Inthe sameway theamount of work doneinliftinga20
kg sack to 1 metrewill be doublethework doneinlifting al10kg to the sameheight. Thus, we
see that both force and displacement are involved in the calculation of work. In fact “The amount
of work done on abody isthe product of theforce applied and the displacement produced in
the body in the direction of the force applied”. Thus

Work doneby thebody = Force x distancetravelled in thedirection of theforce

In System International (SI) theunit of work isJoule. It isdenoted by J.

If 110 Newton forceisapplied to abody to makeit moveto 9 metresthen
Work =110N x 9m
Work =990 Newton metre
Work =990 Joules
We feel tired after playing or working for a long time. If we don’t take food on some day,
thenthereisadecreasein the capacity of thebody to do work. After taking food, this capacity
againincreases. Why isthat? Infact intake of food providesenergy, dueto which the capacity to
dowork increases. Theability todo work isknown asenergy. The Sl unit of energy isalso Joule

thesameaswork.
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11.2 Different kinds of energy

All thechangesweseearound usin our daily life, involvework dueto different kinds of
energy. Inthesenot only iswork performed but thereisa so conversion of energy from oneform
to another. Let usstudy different kinds of energy.

[ S N

Support awooden plank onastack of booksto makean inclined plane. Placeamatchbox
near thefoot of theinclined planeroll down. Now placeatorch cell at different heights of the

inclined plane (A, B, C) anddlow it toroll down (Fig. 11.1). Thecdl rollsdown the planeand
pushesthe matchbox to acertain distance. You will noticethat whenthecdl rollsfromagreater

height, it displacesthe matchbox to agreater distance. Therefore, thereisanincreaseinthe
stored energy of abody onanincreasein height.

Fig 11.1. Sored energy in bodies placed at a height.

1. Mechanical Energy

Theenergy inabody by virtueof itsposition or its motion isknown as the mechanical
energy of thebody. In agame of carom afast moving striker spreads the coins (gotties), the
flowingwater of ariver causesrocksto move, strong gust of wind blowsaboat with sails. Inall
these thework has been performed dueto kinetic energy.

“The energy in a body by virtue of its motion is known as the kinetic energy of the body”

If abrick isplaced on apiece of earthen pot, then it does not have enough energy to
break the piece of the pot. But, if the samebrick falls on the same piece of earthen pot from a
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height, then it breaksthe piece of earthen pot into alarge number of piecesand these pieces
scatter inmany directions. Inthe sameway the extended rubber of acatapult canthrow a
stoneto agreat distance. In these exampl es, the brick on an height and the stoneonan
extended catapult posses potential energy.

“The energy in a body by virtue of its position is known as the potential energy of the
body”.

Thetotal mechanica energy of abody isthe sum of itspotential and kinetic energy.

Total mechanica energy of thebody = Kinetic energy of the body + Potential energy of
the body

An aeroplanein flight posseses both kinetic and potential energies. The sum of both
these kinds of energy isthetota mechanica energy of the aeroplane.

2. Chemical energy

Theenergy storedin fuel-wood, coal, diesd, petrol, cooking gasisknown as chemical
energy. Thechemical energy stored inatorch cell produceseectrical energy, whichlightsup the
bulb. Whatever wetakein our meals, the chemical energy stored infood transformsinto our
muscul ar energy that providesus energy to do work.

3. Thermal energy

Heat isaform of energy; thereforeit also hasability to do work. For examplethelid of
akettleriseswhenwater isboiledinthe kettle. Heat convertswater into steam. Thelid moves
dueto theenergy of the steam. JamesWatt had used thisprincipleto invent thesteam engine. In
thisexample, heat energy hasbeen converted to mechanica energy. Inthe sameway, by rubbing
two stones or rubbing the two pal ms one can convert mechanica energy into thermal energy.

4. Light energy

Light isalsoaform of energy, dueto whichweare ableto seethingsaround us. Wehave
seen many objectsemitting light onbeing heated. Light causesachemica changeinaphotographic
film. By using aphotocell, light energy can be converted into e ectrical energy. Inhilly regions
whereitisnot possibleto transmit e ectricity, photocel | can be used to obtain electrica energy
from solar energy. Thiskind of cell isknown assolar cell. Thesekindsof cellsare used assource
of dectricityin satellites.
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5. Sound energy

Sound isaso akind of energy. Sound isproduced by vibration of bodies. When the bell
of your school isrung, ontouchingit onecan noticethat itisvibrating. Thisvibration produces
vibrationsintheair and thevibrating air causesthe samevibrationin our eardrums. Intheend,
thesevibrationssend signal sto thebrain through the nerves. This causesthe sensation of sound.
Thus sound isakind of energy, which hasthe ability to cause motion in the particles of the
medium and the eardrums. Thisisthe reason why sometimesthewindowsand doorsof building
etc. start to vibrate and rattle when there is aloud sound from the thundering of clouds or
crackers.

6. Electric energy

Inour daily lifeelectrical energy isused themost often. Different equipmentsor machines
can beused to convert e ectric energy into different kinds of energy. Electric heeter, dectricbulb
or tube and el ectric press, convertselectrical energy into heat and light energy. The equipment
which convertselectric energy into sound energy is- electric bell, motor horn, siren of afactory
etc. Some equipment which transforms electric energy into kinetic energy is—electric engine,
flourmill, fodder cutting machinesetc. Andectriclift and an dectric pump convert e ectric energy
to potentia energy. Whileradio convertse ectric energy into sound energy, atelevision converts
electricenergy into sound aswell aslight energies. Theseexamplesclearly bring out theimportance
of eectricenergy.

1. Whatiswork accordingto science?

2.  Writetwo situationswherenowork isdoneevenif aforceisapplied.
3. Theunitsof work and energy arethe same. Why?
4

Writetwo exampleseach of work done by heat energy, mechanical energy and
electricenergy.

5. Computethework doneif afive newton forceisapplied to move atableby two
metres.
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11.3 Energy conservation

Energy can neither be created nor destroyed. Energy can be converted from oneformto
another. Thisisknown as principleof energy conservation. The scientist Hehlmoltz formul ated
thisprinciple. If dl kindsof energiesare considered then thesum of al energy intheuniverse
remainsaconstant. The conversion of solar energy isshownin Figure11.2.

Fig. 11.2 Energy Conservation

Let usconsider certain Situationsof our daily life: -

When acandleislit, thenthe chemical energy storedinit transformsintolight and heat
energy.

Whenweclimb stairs, we carry our weight to acertain height. Theenergy required for
doing thiscomesfrom the stored chemical energy (food) in our body, whichisconverted into
potentid energy during theclimb.

In hydropower stations, thewater of riversiscollected inlargedamsat great heights.
The potential energy of water isconverted to kinetic energy whenit fallsfrom such heights. The
falingwater providesmechanical energy to theturbine placedinits path, which further converts
into the el ectric energy of the generator. Thewhol e process can be understood asfollows.

Potential energy of thewater inthe dam — Kinetic energy of theflowing water —>
Mechanica energy of theturbine — Electric energy of the generator.

Conversion of form of energy dso utilisesenergy inwaysthat are not useful. For example
whenabulbislit, whilelightisuseful, energy iswasted intheform of hest. Inthesameway when
work isbeing performed by instruments, apart of energy given to the machineisconverted into
sound and heat energy dueto friction between different parts of the machine. Thisisaso lossof
energy. Effortsare being madein science and technol ogy to reducethiswasteful expenditure of
energy so that most of theenergy fed into instruments may be utilized in doing useful work. This
isthereasonwhy oil or greaseisput in partsof acycleto reducefriction. Putting oil [ubricates
moving partsof e ectric pump, sewing machine, bullock cart and other machines.
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=]
Woee | |

Name the kind of energy that is converted to another kind of energy in the various
instruments mentioned in thetablebelow?

Transformation
S.No. | Nameof instrument
Energy converts from | Energy convertsto
1. Electriclron (Press) | ---mmmemmmmmoomeee | e
2. Dynamo | @ ccmmmeeemeeooeeeeee | oo
3. Photocell | = —-ceeceeceeeeeeee ] e
4. ElectricPump |  ---m--mmemmeoeeoee | e
5. Awindedclock | @ ceemmmeeemeeee ]
6. O ] e
7. Catapult | esceeceemceceecceee | ceemeecceccecoeeee-
8. Hydroelectricplant | = ----mceoommeomeee ]

11.4 Machines

We performwork when we push, pull or lift an object. Forceisrequired to dowork.
Thereiscertain work, that can be done by applying lessamount of force. Work like opening
thelid of asoft drink bottle, loadingadrumfull of oil onatruck, changing thewheedlsof a
truck are not easy jobs. To do thistype of work we make use of machines. It isnecessary to
understand here that these machines do not do work by themselves. Energy must be provided
to obtain work from these machines. With the help of machineswork can bedoneeasily.

Simple machines

Weusedifferent kind of machinesinour daily life, inwhich knife, screws, forceps, pulley
areimportant.

Someexamplesof smplemachinesareshowninfigure11.3.
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Fig. 11.3 Some simple machines
We d so use some complex machinesin our daily life. These machines are made up of
two or more simplemachines. For exampl e, cycle, sewing machine, tractor etc (fig.11.4).

Fig. 11.4 Some complex machines

Machinesare used for thefollowing purposes-

1. Toapplyforceat aconvenient point

2. Tochangethedirection of forcein the desired manner

3. Toliftaheavy weight by the application of smaller force.

4. Toincreasethe speed.

“Elements or machines that can
increasethe effect of force or change
the direction of force or do both are
simple machines”. Simple machinesare
of sixkinds(Fig. 11.5)

1. Levar 2. IndinedPlane

3. Wedge 4. Screw
5. Rulley
6. Whed andaxle Fig. 11.5 Sx types of simple machines
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Which of the methods shown inthefigurebelow (Fig. 11.6 a, b) ismoreappropriatefor
lifting or removingaweight?

(b)
Fig 11.6 Two methods of lifting weight

Accordingtofigure11.6 () threepersonsarerequired tolift and invert thebox, while
accordingtofigure11.6 (b) by usingastrong rod or spade and asupport only one person can
lift and invert the box a one. Herethe strong rod or spadeisalever.

Inthesameway if thelid of abox is
tightly fixed, how will you removethelid?
Figure 11.7 shows removal of thelid by
using a spoon. Here the spoon acts as a
lever.

A leverisastraight or curvedrod,
which can be supported at a convenient
point and can moveindependently around
that point. Thispoint isknown asfulcrum.
The object that isrequired to belifted is
known asweight or load. Theforce, whichisapplied onthelever, isknown aseffort (Aayas). In
figure 11.8 Fulcrum, weight or load and effort (Aayas) aredenoted by F, L and E respectively.

Fig. 11.7 Spoon in the form of a lever
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Effort E

A e OV T N ST TL L SO AN TS TR AR

Load L
Fulcrum F

Effort E

R D i R

Fulccum F Load L
Effort E
I Load L
Fulccum F

Fig. 11.8 Three kinds of lever
Kinds of lever

Therearethreekindsof lever. They areshowninfigure 11.8.

Lever of the First kind.

Inthiskind of lever thefulcrumisin between theload and theeffort (aayas). Examples-
scissors, plier, sea-saw (Fig. 11.9 4, b, ¢).

@ (b) (©
Fig. 11.9 Lever of the First kind
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Lever of the Second kind

Inthiskind of lever theload isin between theful crum and the effort (aayas). Examples-
cart, betel-nut cutter (sarotta), bottle opener of cold drink bottlesetc (Fig. 11.10).

Fig. 11.10 Lever of the Second kind

Lever of the Third kind

Inthiskind of lever theeffort (aayas) isin between theload and the fulcrum. Examples-
forceps, fishingrod, spadeetc (Fig. 11.11).

Fig. 11.11 Lever of the Third kind

ARCHIMEDES

Archimedeswasagrest Greek scientist and mathemeatician. Hewasbornin Sicily
in 287 B.C. He became world famous for his work in geometry and mechanics. His
knowledge about lever, pulley, whed and axlehel ped the Greek army in their war against
the Romans. He had realized the power of lever and had said that if heisgiven aplace
away from earth in space where he can stand, and then using alever he can removethe
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earth from its position. He sprayed big boulders on the enemy’s army by using lever supported
against awall. He caused | ot of troublefor theenemy when he collected solar energy using
concavemirrorsand burnt their submarines. Archimedes discovered theprindpleof floatation
and examinedthe purity of thegoldinthecrown of hisfriendwhowasadso thekingof Sicily.

[ T N

Let us perform an activity to understand the principle of thelever of first kind. Suspend
a50 cmlong scaeusing athread fromitsmid point such that the scaleisbaanced horizontally.
Inthebalanced position, the point where thethread istied isthefulcrum. Now with ahelp of a

small polytheneand thread suspend a20 gm weight to thel eft of fulcrum at adistance of 20cm
(Fig. 11.12).

Ontheoppositesidei.e., ontheright side suspend with the hel p of small polytheneand
thread a20 gm weight such that the scaleis again balanced. Notethedistanceon the scale.

a0 gm 20gm

Fig. 11.12 Principle of Lever of thefirst kind.

Now repeat this experiment twice by suspending at adistance of 20 cm on theleft of
fulcrumweightsof 10 gand 5 g and suspending the 20 g wei ght on theright arm such that each
timethe scaleisbalanced. Note down your observations. Did you concludethefollowing-

Weight on theleft of theful crum x distance of theweight from thefulcrum=Weight on
theright of thefulcrum x distance of theweight from thefulcrum

You saw that to balance a20 g wei ght kept near theful crum thelighter weight needsto
be kept further away from the fulcrum. In the sameway to balance aseasaw the heavier object
needsto bekept near thefulcrum.
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2. Inclined Plane

You must have seen many times an incline is made to raise a scooter or atruck to a
height. A diding board isused toraiseadrum full of oil ontoatruck or bullock cart (Fig. 11.13).
Thedliding board used hereisknown as an inclined plane. Anincline planeisastrong and
smooth plain plank whichis placed making an anglewith the horizontd.

a. Lifting straight

Fig. 11.13 Two methods to lift a drum full of oil on a truck

Which of themethodsgiveninfigures11.13(a) and (b) isappropriatetolift an oil filled
drumontoatruck? Heavier objects, which aredifficult to belifted, canbeeasily rased usngan
inclined plane. The curvaceousroadsin hilly region and therampsto carry patientsin hospitals
arealso examplesof inclined planes(Fig. 11.14).

Fig. 11.14 (a) The curvy roadson hills

Fig. 11.14 (b) Anincline plane in a hospital
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o pcrvy sl

Make use of books or bricksto raise up and make an incline planefrom asturdy board.
Weigh ablock of wood using aspring balance. Place the block of wood ontheinclineplane,
suspend it with the hook of the spring balance and pull it upwardsasshowninFig. 11.15and
notethe reading on scale of the spring balance scale.

Fig. 11.15. Use of inclined plane

Repeat thisexperiment for different angles of theinclined plane and note thereading

eachtime. To changetheamount of angle, the height of therai sed head of theinclined planefrom
the surface needsto be changed.

——
T T

Height of the raised . Weight of the block
head of theinclined Weight of the bI.OCk When when pulled by the
S.No. suspended straight from .
plane from the the spring balance (in g) spring balance on the
surface (in cm) spring 9 inclined plane (in g)
1.
2.
3.
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On thebasisof theabovetableanswer thefollowing-

1. Istheamount of forcerequiredto pull theweight upwardsfor al anglesof the
inclined planethesame?

2. When compared totheamount of forcerequiredto lift it straight upward, theforce
required to raisethe object upwardsusing aninclined planeissmaller or larger?

3. Howistheforcerequired toraisetheobject upward usnganinclined planerdated
to theangleof theinclined plane?

3. Wedge

Thisisapiece of wood or
meta whoseoneheadiswidewhile
the other ispointed or sharp. This
is used for cutting, tearing or
separaingtwothingsgluedto each
other. Knife, axe, chisal needleetc
are examples of wedge. Infact a
wedge ismade up of two inclined planes. The sharper thewedgetheeasier itisto cut or tear.
Someexamplesof wedgearegiveninFig. 11.16.

You must have used nut and bolts. The bolt moves ahead by rotating on thenut. Inthe
sameway whileopening and closing your penfor changing therefill. A screw isaninclined plane
wound around acylindrica pin. Thejack usedtollift vehiclesisalso ascrew or acircular inclined
plane. By usingthe screw singleperson canlift avehicle.

i vy ]

Let us perform an experiment to relate an inclined planeto ascrew. Cut apaper into a
right angled triangle as shown in the figure (Fig. 11.17 @). The hypotenuse appears like an
inclined plane, whichisplaced over the base and the perpendicular. Placeacylindrical pencil
along the perpendicular side of the paper (Fig. 11.17 b). Now roll the paper onthe pencil. You
will observethat the paper makesacontinuous spiral lineover thepencil (Fig. 11.17 ¢). The
pencil with paper wound onitisamodel of ascrew.

Figure 11.16 Examples of Wedge
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a b C
Fig. 11.17. Construction of the screw using an incline plane.

Thespird linesonthe screw areknown asthreadsand the di stance between two successive
threadsisknownasthread interva (Fig. 11.17 ¢). On moving the screw onceit coversadistance
equal to thethread interval. The amount of force required to displace abody by adistance
through ascrew islessthan that required whiledisplacingit straight.

You must have seentheuseof apulley whiletaking out water fromawel. Thisisasmple
machinewhich changesthedirection of applied force and makesour work easier. A pulley has
thefollowing parts. -

1. Acircular discor wheel madeof wood or metal inwhaose circumferencegrooves

have been madeto placeropes.

2. Axleornal onwhichthediscrotates.

3. A frameonwhichboth endsof theaxlearefixed. Thisframeissuspended froma

fixed support (Fig. 11.18 a).

[ T
a. Asinglepulley b. System of pulleys
Fig. 11.18 Pulleys
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Infig. 11.18 basystem of four pulleysisillustrated. Thisclarifiesthe principleof acrane
and how itisabletolift heavy objects. Commonly acrane usesmorethanonepulley. Thisisa
technological application of theprincipleof pulley.

7. Wheel and axle

A whed and anaxlearecylindrica pinsof different diameters, whichrotatetogether on
a fixed axes. (Fig. 11.19 a). A screw driver, steering of a motor car, a cycle’s pedal etc. are
examplesof wheel and axle (Fig. 11.19b) .

a. Wheel and axle b. Examples of wheel and axle
Fig. 11.19

Why are machines used?

What arethedifferent kindsof levers, givetwo examplesof each.
Why are pulleysused?
Explainwhat doyou mean by anindined plane? Givetwo examplesfromdally life.

A W NP

e RAE BT |

e Theproduct of forceand thedistancetravelled in thedirection of forceisknown as
work.

e Theability to dowork isknown asenergy.
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e Theunitof work and energyin Sl isJoule.
e Theenergy inabody by virtue of motion isknown asthekinetic energy of the body.

e Theenergyinabody by virtueof itspositionisknown asthe potential energy of the
body.

e Thesumof kinetic energy and potential energy of abody isknown asthetotal
mechanical energy of thebody.

e Mechanica energy, heat energy, light energy, chemica energy, sound energy and
electric energy areall different formsof energy.

e Energy can betransformed from oneformto another.

e  Energy can neither be created nor destroyed. It can only betransformed from one
formto another. Thisisknown as principleof energy conservation.

e Machinesmakeour work easier.

e Machinescanbedassfiedintotwo dasses-smplemachinesand complex machines.

e Complex machinesaremade up of two or more simple machines.

e Theforceapplied onthe machineisknown aseffort and theweight lifted by the
machineisknown asload.

e Simplemachinesareof six kinds. 1. Lever 2. Inclined plane 3. Wedge 4. Screw 5.
Pulley 6. Whed and axle.

e Aleverisastraight or curved rod, which can be supported at aconvenient point
and can movefreely around that point. Thispoint isknown asthefulcrum.

e Levesareof threekinds-First, second and thethird kind.

e Inthelever of first kind thefulcrumisin between theload and the effort. Examples-
scissors, plier, sea-saw.

¢ Inthelever of second kind theload isin between theful crum and the effort.
Examples-cart, beetlenut (sarotta), cutter bottle opener of cold drink bottlesetc.

e Inthelever of thirdkind theeffortisin between theload and thefulcrum. Examples-
forceps, fishing rod, spade etc.

¢ Anindineplaneisastrong and smooth plank, whichisplaced making ananglewith
the horizontal . Example- Thewooden plank used to rai se heavy objectson atruck.

e A wedgeisapieceof wood or metal whose one head iswidewhiletheotheris
pointed or sharp. Example- knife, nail (chisdl) etc.

e Wedgeismadeup of twoinclined planes.

e Ascrewisaninclined planewound around acylindrica pin. Example Jack, screw.

e Pulleyisasimplemachine, that isused to changethedirection of theforce.

e Whedsaswdl asaxlearecylindrical pinsof different diameters, which rotates
together onafixed axes.
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1. Choosethecorrect alter native
1 Isasmplemachine-
a.cycle b. tractor
c. forceps d. sawing machine.
2. A scissorisalever of whichkind?
afirg b. second
c. third d. noneof these.
3. Which of thefollowing work, machinescannot do?
a. Applyforceat aconvenient point  b. Increasethe speed
c. Changethedirection of force d. Produce energy
4. Jouleisaunit of-
a. Work b. Energy
c. Work aswell asenergy d. Neither of work nor of energy.
5. Petroleum productshave energy in theform of -
a. Chemicd energy b. Electric energy
c.Light energy d. Sound energy.
2. Fill intheblanks: -
1. Tractorisa machine.
2. Fulcrumisinthemiddlefor leversof the kind.
3. Inthelever of thesecond kind, isin betweenthefulcrumand
effort.
4. Thespadeusedtolift garbageisalever of the kind.
5. Theuseof plankstolift drumson atruck isan exampleof
6. Intheextended rubber of acatapult energy isstored.
3. Answer thefollowingquestions: -
1. Whatisamachine?
2. Whatisknownasalever?
3. How arefulcrum, load and effort placed in different kinds of levers?
4. What iswork?Writetheunitsof work.
5. If abody movesadistanceof 12 metreson applying aforce of 125 newton, compute
theamount of work done.
6. Defineenergy. What istherelation between work and energy?
7. Writefivetypesof energy. Give examplesof each.
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Givereasonsfor thefollowing: -

Theroadsof hillsarecurvy.

SCIENCE & TECHNOLOGY -6

Itiseasier to take out water from awell by using apulley.
A heavy box isrequired to berai sed to the terrace of ahouse-
Canyouuseapulley/ roller/ inclined plane?

What kind of energy isrequired to do thistask?

1. To know your energy related habits, mark the sign of (V) inthe appropriate option
against the given statements. Compl etethetableand self eva uate.

S. No.

Energy related habits

Always | Doit
do sometimes

Never | Reasons
doit behind it

If nobody isinside the room
switch off the bulb, tube and fans
whileleaving theroom

If nobody isinsidethe classroom
switch off the bulb and the fans.

Closetherefrigerator door quickly.

While cooking food at home cover
the utensil with alid.

Prefer reading in lighted area
during day timeinstead of
lightingabulbin adark room.

Prefer solar energy (solar cooker
and solar heater) over other kinds
of energy for warming water for
preparing food and bathing.

During TV viewing or doing other
things family members

sit in one room so that thereisless
consumption of electricity.

Bulbs and tubes are wiped clean so
that maximum light can be used.

Total Marks

On the basis of above mentioned activity and the given classification below evaluate yourself —
2 marksfor theanswer -
1 marksfor theanswer -
0 marksfor theanswer -
Marksobtained Class
14-16 Best
11-13 Good

awaysdo
doitsometimes
neverdoit

M arksobtained
08-10

05-07

00-04

o o o

Class
average
poor
very poor
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When we enter adark room even with our eyes open, we are not ableto see any object, but when
the bulb lightsup we are able to see the objectsin theroom. Thismeanswe need light to makethings
visible. When thelight scattered from an object enters our eyes, only then we are ableto seethe object.

12.1 Sources of Light

Anobject, which emitslight, iscaled alight source. Light sourcesthat we get in natureareknown
as ‘Natural Sources’ while those that are made by us are known as ‘Man-Made’ or *Artificial sources’.
L et usconsider the sourcesfrom which we get light. Maketable 12.1 in your notebook and compl eteit.

@ TABLE - 12.1

S. No. Natural Sources Artificial Sources

L e | e

12.2 Does light travel in a straight line?

15 T

M aterialsrequired :— A candle, amatch box, straw or folded paper to make astraight pipe.

Light acandleand put one end of the straw in front of the flame of the candle (fig.12.2). Now,
look at the flame from the other side of the straw. Areyou ableto see the flame? Now, bend the straw
gently (Fig. 12.2). Try to seetheflame of the candle again. Can you seetheflamein thissituation also?
Why is itso0?

Fig. 12.1 Light movesin astraight line Fig. 12.2 Light movesin astraight line

Downloaded from https:// www.studiestoday.com



Downloaded from https:// www.studiestoday.com

166 SCIENCE & TECHNOLOGY -6

A ol
Materialsrequired :— A candle, along needle, three empty match boxes, four wooden blocks.

First of al take out theinner cases of the match boxeswith aneedle, pierceeachinthemiddlesoas
toformaround holeinit. (Fig. 12.3).

Fix these match boxes (with inner case) with the hel p of wooden blocks, asshowninfig12.4. Take
carethat theinner cases of match boxesarenot at the sameheight, keep themat dightly different levels-
alittleup or down. Now try to seethe candlethrough the hole fromtheother side. Areyou ableto seethe
flame?

Fig. 12.3 Fig. 12.4

Now, put theinner casesof thematch boxesat the same height so that thethreeholesliein astraight
line. For confirmation gently passthe needle through the holesand check. Now, try to seetheflameof the
candlefromtheother sdeagain (fig.12.4)?

What conclusion can you draw fromthetwo activities? Doeslight travel in astraight line?

Now, you might be curious to know how fast doeslight travel. Speed of light in air isvery
high. It is nearly three lakh kilometres per second. Due to this high speed we are not able to
notice the time-difference between switching on of a light bulband seeing its light on the walls.
Light takes about 8 minutes to travel from the sun to the Earth.

ANSWER THESE

When are we ableto see an object?

1

2 Nameany four man-made sourcesof light.
3. Giveanexampleof aninsect that emitslight.
4

If sunlight takes 8 minutesto reach the earth ( and the speed of light is3 lakh kilometres per second)
calculatethedistance of the sunfromtheearth.

For mation of Shadows:-

Material required :- Torch, key
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Throw thelight of thetorch on awall such that it makesalighted patch. Now, put akey betweenthe
torch and thewall. The shadow of thekey isformed onthewall. Thismeansif we put an opague object
inthepath of light itsraysare blocked and do not reach the other side. An un-lighted regionis produced
onthescreen (wall). Thisregioniscalled the shadow of the object.

Materialsrequired :-

Light acandlein adark room. Hold both the hands in ways according to Fig. 12.5 and form
different figures. It would be better to make the shadow on awhite-washed wall or ascreen. Ask your
friendsto identify the different figures made by the shadow of the hands. To makethe play of shadows
moreinteresting you can also produce sounds of the animal swhose shapesareformed.

Fig. 12.5 Shadow

Materials required :— Onerod, measuring tape.

At 8 o’clock in the morning put up a rod perpendicular to the ground in an open space near your
school or near your house. The place should get full sunlight throughout the day. Mark thetip of the
shadow on theground. Using ameasuring tape measure the distance from the base of therod to the mark.
Repeat this experiment at 12 o’clock at 2 p.m. and at 5 o’clock in the evening. Note the results and
answer thefollowing questions-

(@) Whenwasthelength of the shadow the maximum?
(2) Whenwasthelength of shadow the minimum?

Onwhich factorsdo the length and position of the shadow depend?

12.4 Umbra and Penumbra ..

Infig. 12.6, Sisabig source of light and an object AB is placed between the source S and the
screen P. Since no ray reachesthe CD portion of the screen therefore thereis compl ete darknessin that

Downloaded from https:// www.studiestoday.com



Downloaded from https:// www.studiestoday.com

168 SCIENCE & TECHNOLOGY -6

E  ScreenP

Light Source

Fig. 12.6 Formation of Umbraand Penumbra

region. Thisregion iscalled umbra. However, someraysare ableto reach the CE and DF regionsso a
diffused shadow isformed intheseregions. Theseregionsarecaled penumbra. (Fig. 12.6)

125 Eclipse .-

Wenoticethe shadow of severd objectson the surface of the earth everyday. Likewisethe shadows
of earth, moon and other planets are formed somewherein space. We can see the shadows only when
they fall on ascreen. We cannot seethe shadows of birdson the earth, if they fly very high becuasethe
shadow informed at sufficient height in space so that even penumbradoesnot fall on earth. But if they fly
at low altitudestheir shadow can be seen on the surface of the earth.

Moon

Fig. 12.7 Lunar Eclipse

On afull—moon night (Poornima) the earth is in between the sun and the moon. Sometimes when
thesethreearein astraight linein the same plane then the moon passes through the umbramade by the
earth (fig. 12.7). Inthis position, we cannot see the part of the moon, that liesin the umbrafrom any
position onthe earth. Thisphenomenoniscalled thelunar eclipse.
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When themoon entersthe umbracompletely and isnot visiblefrom the earth, then we havethetotal
lunar eclipse. When the moon passes only partialy through theumbracast by theearth thenitiscaleda

partia lunar eclipse.

Eath

Fig. 12.8 Solar Eclipse

On ano moon (amavasya) day, the moon liesin between the earth and the sun. Sometimes, their
centresmay liein the same plane on the same straight line. Thisevent occursonly on certain no-moon
days, and not on all no-moon days. As the size of the moon is small compared to that of earth, the moon’s
shadow fdlsonly onalimited region of the earth. Intheseregionson the Earth, SOLAR ECLIPSE occurs
(fig. 12.8)

The small region of the earth whichisin the umbraof moon and where sunlight iscompl etely
blocked hasTOTAL SOLAR ECLIPSE. Theregionwhereyou can seethesun partidly, haspartial solar
eclipse.

Both lunar and solar eclipsesare natural events and when they occur you must look at them, using
appropriatedevices. Itisdangerousto view the solar eclipsewith naked eyes. It isalwayssafeto observe
asolar eclipse by looking at theimage of the Sun on ascreen. To obtain theimage, you can punch aneat
circular holeinapieceof cardboard and placeit perpendicular to the sunrays. You can get animage of the
eclipsed sun through this pinhole on ascreen or onawall. It issafeto view thisimage with naked eyes,
keeping your back to the sun. Eclipse can a so be seen on livetel ecast made by Doordarshan.

12.6 Reflection of Light

You know that light travelsalong astraight line. Can we changethedirection or path of light? Think,

what happenswhen light fallson apolished or shiny surface? Moon

Weall usemirrorsat home. Sincethe surface of mirror isshiny, it changesthe path of light wheniit
falsonit. Dueto the change of direction of light V\%c%n seeour faceinthemirror.

So, we can say that when aray of light fallson ashiny surface, direction of light changes. This
phenom§19n iscalledreflection of light. Think why areyou ableto seeyour facein still water? Thesurface
of water can aso act asamirror and can changethedirection of light.

) I

Material Required:- Two stripsof plane mirror, black and white paper, gum and blade

Downloaded from https:// www.studiestoday.com



Downloaded from https:// www.studiestoday.com

170 SCIENCE & TECHNOLOGY -6

Takeaplanemirror. Wrap apiece of black paper havingthreeditsonitasshowninfig.12.9a Put
thewhite paper on aplane surface chosen at such aplace wherethereisboth light and shadow. Keep the
mirror (having dits) inyour hand in such away that the ditsaretowardsthe sun. Place another planemirror
inthe path of theserays. Ensurethat therayscoming fromtheditsarefaling onthemirror (fig.12.9b).

Black paper White paper

e —

ight rays

o

L
C B Light raysafter
change in directions

a b
Fig.12.9. Reflection of Light

What do you see? Doesthemirror changethedirection of light faling onit? Thisactivity showsthat
whenaray of light fallson ashiny surface, direction of light ischanged. Thisisknown asreflection of light.

ANSWER THESE .-

State the difference between umbraand penumbra

Why dotota and partial lunar eclipsesoccur?

Why doeslunar eclipse not occur on every full-moon day?

State the precautionsto betaken for viewing partial or total solar eclipses.
Which type of surfaceis necessary for the phenomenon of reflection?

WE HAVE LEARNT .-

>  Anobject, that hasitsown light and givesit out, iscalled asource of light. Sources of light are
natural aswell asman-made.

>  Toseeobjectsweneed light. Thislight scattersfrom the objectsand reachesour eyes. Thismakes
theobjectsvisibletous.

Lighttravelsinagtraightline
Speed of light is300,000 km/sec

> By placing, opague objectsin thepath of light, the path of light isblocked. The Region, whereno
light canreachiscalled umbraand wherelight reachespartialy iscalled perumbra.

> Eclipsesof theM oon and the Sun occur dueto the shadows cast by the Earth and Moon respectively.

1.
2.
3.
4.
5.

>  Whenaray of light fallsonashiny surface, direction of lightischanged. Thisisknown asreflection
of light.
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§ goeos]

hoosethe correct option-
l. Timetaken by light totravel fromthe Sunto the Earthis
(& 5S5minutes (b) 6minutes (©) 7minutes (d) 8minutes
1. Whenmoon passesthrough the middle of the umbraof the earth then
(@ Tota lunar eclipseoccurs (b)  Partial lunar eclipseoccurs
() Solareclipseoccurs (d)  Noneof these
[1l.  When the sun s at the top of the head, then the length of the shadow of a man will be —
@ Maximum (b) Minmum (c) Twicetheheightofman (d) Noneof these
2. Fillinthe blanks—
1.  Anobject, which hasitsownlight, iscalled

2. Lighttravelsina line.

3. Eclipses of the Moon and the Sun occur due to the shadows cast by the Earth and
respectively.

4.  Changeindirectionof light raysby ashiny surfaceisknown as----------- of light.

3. Shortanswer questions —
1.  Nameanyfour light sources.
2. How doeslight travel from onepoint to the other?
3.  Explanthefollowingusing ray-diagrams-
(i) Lunaer Eclipse (i) Solar Eclipse
4.  Calculate the timetaken by light to travel from the Moon to the Earth, if the distance
between them is4,00,000 kms.
Explain by experiment that light travel in astraight line?

6. If themoon becomesbigger in sizewhat will beitseffect on solar eclipse?

THINGS TO DO .-

1. Makeyour own pinholecamera-

Taketwo old post cardsand fold themin theform of atubessuchthat theradius of onetubeisless
than the other, and theformer can befitted into thelater easily. Usegum to makethetubes. Paste black
paper on one side of the tube with the smaller radius. Make aneat pin holein themiddle of the black
paper. Exactly in the same manner paste awhite paper on oneside of the other tube, apply someail onthis
paper so that it becomestrand ucent.
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Place thetube having black paper inside
the other tube. Your pinhole cameraisready with
butter / oil paper acting asascreen.

Light acandleand keepitinfront of the
pinhole of the camera and look at the screen
carefully. What do you observe? Movethe outer
tube forward and backward and observe the

imageof lighted candlein every position, seethe Fig. 12.10 Pinhole camera -' I- |
effect of thismovement ontheimage.

Now seebrightly lit objectsliketrees, house etc. using the camera.

2. Withthehelp of posters, charts, modelsor playsexplain the concept of solar and lunar
eclipseto thecommunity.

3. Makeyour own periscope

Materialsrequired: - Empty incense sticksbox (agarbatti), two planemirror strips, candle, blade,
match box, scale, and gum.

Closethe agarbatti box on both the sides. On both the corners of thebox make asquarewith side
equa to the breadth of the box (fig.12.114). Join the diagona s of both squares. Makeacut with thehelp
of blade a ong the diagonal shaving thicknessequal to thicknessof mirror and placethemirror stripssuch
that the shining sidesarefacing each other (fig. 12.11b).Ensurethat themirror stripsare paralldl to each
other. On both sides of the strip drop melted wax using alighted candle, such that, the strips stick to the
box and arefixed. To stick them we can a so use gum laden paper.

Now cut out two windowsinthebox asshowninfig. 12.11c. Ensurethat thewindowsmadein the
narrow side strip of the box arefacing the silvery side of the mirrors. They should also be at the same
height, so that reflected light from onereachesthe other. Now your 'periscope’ isready, you can useitto
see objectsonthe other side of thewall. For this put window-1 of periscope abovethewall and usethe
window-2 to seethe objects oppositeto thewindow-1 (fig. 12.11d). Periscopeisused to seetheshipson
the surface of the seafrom submarines.

,--._”{ @@ === window -1

’l
s
window -2 —_—
a b c E/ -

Figl2.12ab cd Periscope
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M agnet has been an object of mystery to man from ages. For years scientists have been trying to
find how amagnet could attract objectsof iron from adistance. You must also have played many games
with amagnet and tried to know about itsqualities. Thereisaninteresting story about the discovery of the
magnet.

Sometwo thousand yearsago, inasmall village caled Mangnesiain Asiaminor (Turkey), there
lived ashepherd named Magnus. He used to take hisgoats and sheep to the hillsfor grazing. Hehad a
stick withiron attached to the ends. Once hewas sitting near awaterfall, where his sheep were grazing.
When he lifted his stick to call
back his sheep, he found some
black stones attached to theiron
ends. To know more about these
stones, hedug theearth and found
somemyseriousstones(ironore),
which had the quality to attract
iron towardsthem. Thisore got

to be called magnetite. It was
found that when this stone was

takeninform of arock and sus-

Fig 13.1 Freely suspended lodestone

pended by astring it came torest

in the north —south direction. So this came to be known as ‘leading stone’ or ‘lode stone’(directing). About
2500 years ago peopl ein Greece used to show somemiracleswith thisstone. We also have proof that in
the 12" century, in China, the Chineseused to rub needleswith thisstoneand suspend it onastring to find
thenorth-south direction(fig.-13.1). Thisprovesthat the Chinese had knowledge of makingiron ,magnetic
withthehelp of lode-stone.

You know that magnet isthat which can attract iron towardsit. This property of magnetiscalled
Magnetism.

13.2 Natural and Artificial Magnets

In the earth the natural ore of iron “Magnetite’ is the only form of natural magnet, which is an oxide
of iron (Fe,0, ). Someother rocks, ores and meteorites also have magnetic properties.
1. Innaturd magnetsthe measure of magnetismisvery less. They arenot powerful .
2. Thershapesareirregular.
3. Theyarelessstableand arevery fragile.

Sothesearelessused in practical purposes. ]
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Artificial Magnets

Some meta sand aloysare such that they can be madeinto powerful magnetsby artificial meth-
ods. Thesearecalled artificia magnets. Powerful magnetsare madefrom steel or cobalt-stedl or nickel-
steel or aluminum- nickel- cobalt aloy (Alnico). Their magnetism remainsfor longer time. Now adays

magnets of different shapesand sizes, which are powerful and permanent are made and used widdly.
Artificial magnetsarenamed as per their shapes.
1. Bar Magnet or Rod M agnet :- Thesearein shape of cuboidsor cylinders.(fig 13.2a)

2. Hor se-shoe shaped M agnet: - These are bar magnets bend in shape of ahorse shoe.(fig 13.2b)

(©)

@
Fig 13.2 Different types of artificial magnet

3. U-shaped M agnet :-Whenrod magnetsare
bendin U form, they are called U-Magnets.(fig
13.2b)

4. Spherical Magnet:- Theseareinform of
alongrodwith spheresat itsends.(fig 13.2¢)

5. Magnetic Needle:- Theseareflat and thin
pieces made of steel whichisbroad at the centre

and tapering towardsthe ends. At themid centre

they are attached to apointed nail on astand, so

that they canmovefredly horizontdly.(fig 13.2d)
6. M agnetic Compass: - Theseare magnetic Fig 13.3 Magnetic compass

needles packed in boxeswhich have transparent
platesonthe upper side. Both ends of the magnetic needleare marked N and S.(fig 13.3). thesearemainly
used in aircraftsand shipsto know thedirection.
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13.3 Magnetic and Non-magnetic Substances

Magnetic Substances

Those substanceswhich can be attracted by amagnet or which can be converted toamagnet is
known asamagnetic substance. Iron ,cobat ,nickel andtheir aloysare examples of magnetic substances.
Non-magnetic Substances

Those substances which are not attracted by amagnet or which cannot be made into amagnet
even by artificial methodsis known as non-magneti c substances. Copper, Aluminium, Sulphur, Carbon,
Cotton, wood, paper, rubber, glass etc are the exampl es of non-magnetic substances.

L et usidentify magnetic and non-magnetic substancesby activity :-

Jist scmviry 1

Materialsrequired :- materiascollected as pieces of wood, rubber, plastic, glass, nickel, cobalt,
iron, steel materids, sdt, sugar and apowerful magnet.

Place dl these objects on awooden table covered with apaper. Placeall thearticlesonthistable
some distance away from each other. Now bring a powerful magnet near al the articles one by one.
Observetheeffect of magnet on each of thearticles. Draw thetable 13.1inyour copy andfill inthe details.

—

W TABLE NO 13.1

S.No.| Nameof theobject Attracted by the M agnetic/ Non magnetic

magnet or not

plastic straw no nonmagnetic

blade (Iron) yes magnetic

] Answer These

1. What are magnets?
2. Why areartificid magnetsmore useful than natura magnets?
3. What are magneti c and non-magneti c substances?
4. \Why ismagnetite called alode stone?
13.4 Properties of a Magnet

From the above experiment we have seen that magnet attracts some objects made of magnetic
materialstowardsitsaf. Let usknow about the properties of magnet through some experiments.
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Property No. 1 Magnetic poles / Attraction Property

Materialsrequired :- bar magnet, white paper, and iron powder.

Scatter theiron powder al over thewhite paper. Now bring apowerful magnet and turn it over the
iron powder. What do you find? Theiron powder i<

mostly attached to the ends of the bar magnet.

And towards the middle there is no piece _
attached.(fig13.4). This provesthat the magnetic (@)
power isconcentrated towardsthe ends. Theseare

called the “poles’. Attraction of the magnetic sub- S N
stances by amagnet isknown as attraction property (®)
of themagnet. Fig 13.4 Poles of a magnet

Property No 2 Directional Property of Magnet :

Materialsrequired :- wooden stand , bar magnet and astring.

)

From thewooden stand, suspend abar magnet with astring
tied at itsmiddle(centre of gravity) freely. Onwhich direction doesthe H
magnet cometo rest? Thedirectionisnorth- south (fig 13.5).

|
L
<

|

Now rotatethismagnet with your hand and leaveit. At which
direction doesit settle now?After sometimeit again comestorestin
north- south direction. So we can say that afredly suspended magnet

always comesto rest in the north- south direction. Thisisknown as <
directiona property of the magnet. The end of the magnet pointing
towardsthenorthiscalled itsNorth Poleand which pointssouthisthe

South Poleof themagnet. T
Fig 13.5

Property No 3 Attraction and Repulsion

Materialsrequired :- wooden stand, two magnetic needles.

Two magnetic needlesto be placed such that thereisno movement. Find their north and south
polesand mark them. Now place onemagnet in your hand and bringitspoles near the magnetic needles,
oneafter theother (fig 13.6) and write your finding in the given table copied in your notebook.
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I§| Table 13.2
S.No. Poles Brought Near Observation
Magnetic Needle Other magnet Attraction Repulsion
1 north north _ yes
2. south north _
3. north south _
4. south south —_—

From the above observationswe
can say that

1. Thereisrepulsion betweensmi-
lar poles.(north-north ; south-south)

2. Thereisattraction betweendis-
similar poles that is north — south.

Materialsrequired :- two magnetsand aniron rod.

Fig 13.6 Magnetic attraction & repulsion

Todifferentiate between amagnet and aniron rod. Take another magnet and bring it near both the
endsof boththemagnet andtherod. If thereisattractionto boththeendsthenitisanironrod, andif is
attracted to one end and isrepelled by the other end then it isamagnet. So we can say that repulsion

identifiesamagnet.

] ANSWER THESE

1. What do you mean by polesof amagnet?
2. What do you mean by thedirectional property of amagnet ?
3. Writethelawsof attraction and repul sion between the pol es of amagnet ?
4. How will you identify amagnet and amagnetic substance?
Property No. 4 Opposite poles are present in pairs

When we cut abar magnet into two pieces, we cannot obtain thetwo poles separately. That is, if

wecut any bar magnet into two haves, then thetwo halveswill have nortr_l poleand south pole. And if you
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again cut thetwo havesyouwill get thefour & -
N S

pi eces each having anorth poleand south
pole.(fig 13.7). Inthisway if we cut amag-
net into any number of pieceseachwill have N S N S

thetwo poles. Thisprovesthat thesmallest

particleof any magnet, whichistheatom, |N S| N S| N s| N S
itsdf isacompletemagnet, withoneend as

Fig 13.7 Divided pieces of a magnet each
north pole and the other end as south pole. having the two poles

Property no. 5 Magnetic Induction

Materialsrequired :- apowerful magnet, iron nails.

Bring anail to one end of the magnet. It gets attached to that end. Now bring another nail near the
firstnall, atitsfreeend. Doesit get attached? Inthisway, the
nailsareattached to thefreeend and form achain. (fig 13.8)
If themagnet ispowerful thischainwill belonger and eechnall
actsasamagnet.

Now pull thefirst nail away fromthemagnet. If itisnot
in contact but near the magnet, then also the chain remains.
But whenthefirst nal isremoved far away thendl thenailsfall
off.(fig 13.8b). Why doesit happen?

When amagnetic substanceiskept near amagnet, it
acquiresthe property of atemporary magnet and on removing

the magnet its property of magnetismislost. Thisprocessis
cdled magneticinduction. That magnet which causadinduction Fig 13.8 Magnetic induction
iscaledinducting magnet. From the above experiment we can
say that

1. When an inducing magnet is brought near a magnetic substance, that end of the substance
acquiresthe opposite poleand itsother end hasthe same pole.

2. Thepower of magnetism depends on the power of theinducing magnet.

3. Thequality or power of theinduced magnetism ismore at the poles and becomeslessaswe
movetowardsthe centre.

Itisalso seen that the magnetic effect isfelt only upto some areaaround the magnet. Thisareais
known asmagneticfield.
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Property No 6 Transforming a Magnetic Substance to a Magnet

Materialsrequired: - Alongbar of softiron and apowerful magnet.

Place the iron bar on a wooden table.
Now takethemagnet and rub it over thebar with
itsnorth polefrom one end to other asshownin
thefigure. Now pull away themagnet and again
repeat it from the starting end of the iron bar.
(fig13.9) Repest thisanumber of times. Notethat
during all thisrepetitions, neither thepole of the

bar magnet nor the direction of the magnet

change. Fig.13.9Transforming a magnetic substance to a

. ) . Maganet
Now test theiron bar for its magnetism

by bringing another magnet near itsends. You will find that the starting end of theiron bar isthe north pole
and the other end isthe south pole.

Property No. 7 Effect of Magnet through a Non-magnetic Substance.

fi=® acTiviTy 8

Materialsrequired :- onepowerful magnet , drawing paper and someiron powder.

Place the sheet of drawing paper and spread theiron powder over it. At first, move the magnet.
Repeat, by keeping wood or other non-magnetic material s between theiron powder and the magnet.
What doesthe movement of iron powder with themagnet prove?

Can you provefrom thisexperiment that the magnetic effect passesthrough non-magnetic sub-
stances?

Property No 8 Loss of Magnetic Effect due to Careless Handling
and Storage

Materialsrequired:- apowerful magnet, iron rod, hammer, and iron powder.

Insert theironrodintheiron powder. You will find that the powder does not stick to therod. Now
place therod on awooden tableand rub it with amagnet,( asshown in activity 7) to makeit amagnet.

Now insert therod in theiron powder, you will find that some pieces of the powder has stuck to therod.
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Thismeansthat theiron rod has gained some magnetic property. Now besat the rod with ahammer many
timestoflattenit. Againinsert this into theiron powder. Theiron powder does not stick. What doesthis
prove?

It isalso seen that when weak magnets are carelesdy | eft for along period of time, or whenitis
heated,or beaten ,then its magnetic power islost.

Soitisprovedthat if proper careisnot taken in storing or handling, then the magnetic power may
belost.

13.4 Magnetic Protector

From the aboveactivitiesit can benoted that for aloss of magnetic power, the causesare:-
1. Beating or hittingamagnet

2. Heatingamagnet.

3. Keepingthetwosimilar
poles of two magnet near to each C

other.

4. Improper storage.

So we must take property

. Protector
care that the magnetic power of a

magnet isnot lost.

Toprotect amagnet fromlos-

Fig 13.10 Magnetic protetor

ing its magnetic property , arod of
soft ironisplaced on the poles of ahorse-shoemagnet.(fig 13.10a)

Inthe sameway to store bar magnets, two bar magnetsare placed with their dissimilar polesnear
and awooden pieceiskept in between them. At their ends piecesof soft ironiskept (fig 13.10b). The soft
iron bands or pieces are called magnetic protectors, because when they are placed on the magnet, the

magnet doesnot loseits power.

Soft ironisused asamagnetic protector becauseitsmagnetic domainsgetsaigned quiteeasily on
coming in contact with any magnet. Thisaignmentisformedin such away that acircleisformed andthe

alignment of themagnetic domain of the magnet isnot disturbed.
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13.5 Earth as a Magnet
Geographiclzill axis

Have you ever imagined why afreely suspended

Magnetic

magnet comesto stay inthenorth-south direction?

Theearthitsdf behavesasamagnet. Themagnetic
north lies near the geographical south of theearthandits
magnetic south lies near the geographical north. Theline
joining the geographica north and south makesan angle of
17°to thelinejoining the magnetic north and south.(fig
13.11). Weknow that the opposite pol esattract each other.

That is why any freely suspended magnet’s north pole al-

ways points to the geographical north( where the earth’s

Fig 13.11 Earth as a magnet

magnetic southissituated). Itisseenthatif anironisburied
intheearth for somedays, it becomesamagnet and itsend which has pointed towardsthe geographical
north becomesitsnorth pole.

Human beings do not feel the earth’s magnetic effect but birds and animals can feel it. It is said that
themigratory birdsfind their way by using the magneticfield of theearth.

13.6 Uses of a Magnet

Thereare many usesof magnet inour day to day life. Some of which aregiven below.

1. Magnetsareusedinbulletinboards, magnetictoys, stickerg(placed onironamirahs), electric
bell, eectric generator or dynamo, tel evision, loudspeaker etc.

2. Usuallythe doctor uses a magnet to extract minute iron pieces from the patient’s eye.
3. lronoreisextracted from mixed ores by using amagnet.

4.  Themain useof magnet isto make magnetic compasswhich isused in aeroplanesand ships
to know direction.

5.  Tolift very heavy iron blocks, cranesarefitted with magnet.

] ANSWER THESE

1. For which purpose ship navigators usethe magnetic compass?
2. Fromwhichmateria ismagnet protector made of ?

3. How canthemagnetic properties of amagnet belost?
4.

Write any two uses of magnet.
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|| WE HAVE LEARNT

@& Magnetattract ironand materials madeof iron towardsit.

@& Substanceswhich can be attracted towards amagnet or which can be made amagnet are
known as magnetic substances. Those which are not attracted towards amagnet or which
can not be madeinto amagnet are known as non-magneti ¢ substances.

& Magnetsfoundinnatureinfreestateare called natural magnetsand thosewhich are artifi-
cidly madearecaled artificial magnets.

& Inamagnet themaximum power istowardsitsendswhich arecalled poles.

& A magnetfredy suspended fromitscentre of gravity wayscomesto rest inthe north-south
direction. The end which pointsthe northisits north poleand that which pointssouthisits
south pole.

@& Smilar polesof themagnet repel each other and dissimilar polesareattracted.

Poles of amagnet arealways present in pairs of opposite poles. Never can a pole be sepa-

rately obtai ned.

When airon bar iskept near amagnet it obtainsthe property of amagnet. This isknown as

magneticinduction.

Theeffect of magnet isd so felt through non-magnetic materials.
If amagnet isbeaten or hit with ahammer, itsmagnetismislost.
To protect amagnet, pieces of soft ironisused. It iscalled amagnetic protector.

M agnetic compassisused by navigatorsand aircraft pilotstoknow thedirection.

Earth actsasamagnet itself. Its magnetic north pol e pointsthe geographical south andits
south polepointsgeographical north.

Magnetsare used in generators, telephone, tel evision, loud speaker, magnetictoys, and for
magnetic therapy etc.

§| EXERCISE

1. Name these :-

1 The place from where the word ‘magnet’ has come .

2. When anonmagneti c substanceis brought near amagnet it obtainsthe property of
amagnet.

3 Magnetswhich arefound freein nature.

4. Thealoy fromwhich powerful magnetsare made.

5 Theportionof the magnet where maximum magnetic power isfelt.
6. The pieceof soft ironwhich protect amagnet.
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2. Choosethecorrect answer :-
1. Thisisanaural magnet;
(& magneticneedle  (b) bar magnet

(c) lodestone (d) softiron
2. Thisisamagnetic substance :-
(@) glass (b) cotton
(c) rubber (d) iron
3. Permanent magnet aremadefrom :-
(@ iron (b) nicke
(c) cobalt (d) anico

4, M agnetic north of amagnet :-

(a) attractsother northpole.  (b) repelsother north pole.

(c) repelsother southpole  (d) sometimesatract and sometimesrepd ssouthpole
5. Magnetic power of amagnetis:-

(8 maximum at the poles (b) minimum at the mid point

(c) boththeabovestatement arecorrect (d) itssameallover

3. Answer thefollowing questions:-

1. Givetwoexampleseach of magnetic and non-magnetic materias.

2. Why areartificia magnets used morethan natural magnets?

3. Explaininbrief, themethod how aneedle can be madeinto magnet.

4. What isdoneto preservethe magnetic power of amagnet ?

5.  Writetwo important properties of amagnet.

6. Writetheusesof amagnet.

7. *“Repulsion is the proper identification of a magnet”. Prove it.

8. “Earthisamagnet”. Justity.

9. Two bar magnets are usually kept in pairs. Inthegiven figure 13.12 Eand F are
piecesof two metals,
(1) Namethemetal Eand F ; First Magnet :
(2) Explaintheuseof Eand F E I
(3) Mark the polesof the other mag- b Second Magnet 7
net. Fig 13.12

(4) Nametheblack patinthemiddle.
10. Supposeyou havetwoironrods, and oneof themisamagnet. How will youidentify it ?

000
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14. FIBRE TO FABRIC: PLANT FIBRE

14.1 In ancient times peopl e used to protect themsel vesfrom heat, cold and rain by using the bark
and bigleavesof trees, or animal skinsand furs. Gradually they learnt to weavetwigsand grassinto mats
and baskets. Inthe sameway, animal fleece or hair wastwisted together into long strands and werethen
wovenintofabrics.

Inthosedays, stitching was not known. Peoplesimply draped thefabricsaround different parts of
their body. With theinvention of the sewing needle, people started stitching fabrics to make clothes.
Stitched clothes have gonethrough many variationssince thisinvention. Think of some un-stitched clothes
we use eventoday. Makealist of these clothes.

14.2 Varieties in Fabrics -

Do you think the clothesthat we use are made up of the samefibres/ thread or do they have any
variety? Comelet usdo an activity to understandit.

Material srequired: Fabric cuttings, penfor [abdling

Vidgt anearby tailoring shop. Collect cuttingsof fabricsleftover after stitching. Feel and touch each
pieceof fabric. Isthefed of al fabrics same?Now, try to label someof thefabricsascotton, silk, wool or
synthetic with thehelp of tailor. Now, look at it closely. What do you notice? Can you seetheweave?

Materialsrequired: pieceof cotton fabric, needle
Select apieceof cotton fabric. Now, try to find aloosethread or yarn at one of the edgesand pull
itout. If nolooseyarnsarevisble, you can gently pull oneout with apin or needle (fig.14.1a).

Thingrandsof yarn

a b c
Fig.14.1Yarn split up intothin strands
Wefind that afabricismade up of yarnsarranged together. What arethese yarns made of ?

You might have observed something similar when you try to thread aneedle. Many atimes, theend
of thethread isseparated into afew thin strands. Thismakesit difficult to passthethread through theeye
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of theneedle. Thethin strandsthat we seearemade up of still thinner strandscalled fibres. Fabricsmade up
of yarnsarefurther made up of fibres. Where do these fibrescomefrom?

Thefibres of somefabricssuch ascotton, jute, silk and wool are obtained from plantsand animals.
Thesearecalled naturd fibres. Cotton and jute are examples of fibresobtained from plants. Thesearecalled
plant fibres. Wool and silk fibres are obtained from animals. Theseare called animal fibres. Wool isobtained
from thefleece of sheep or goat. It isalso obtained from the hair of rabbits, yak and camels. Silk fiber is
drawn from the cocoon of silkworm.

For thousands of yearsnatural fibreswere used. But sincelast hundred years chemical substances,
aredso used to makefibres, these are called synthetic fibres. Some examples of synthetic fibresare polyes-
ter, nylonand acrylic.

What type of clothes should wewear during different seasonslike summer and rainy season and why?

Some plant fibres -

Thesefibresare obtained from plants. Thesefibresare obtained from different plants, so their names
area so according to therespective plants. Main plant fibresare-

1. Cotton - Thefruitsof the cotton plant (cotton balls) are about the size of alemon. After maturingthe
balls burst open and the seeds covered with cotton fibres can be seen.

2. Silk Cotton- Kapok - Thefibresof silk cotton are aso obtained from pods as cotton. Kapok
podsripen after theflower withersoff. On ripening they burst out and strands of fibrescome out. These
fibresdo not have natural cohes oninthem, because of which they cannot bedrawninto threads. But these
fibresareglossy likesilk and of high quality. These are used for making mats and bedshests.

3. Jute-

Thefibresobtained from jute plantsare commonly called ‘taat’. Jute plant needs moisture and warmth.
Jute plant growsto about 12-15 feet high. The plantsare cut after their flowers wither off. Thestemis
soaked inwater for days and decayed. The outer bark gets decayed and can beremoved and from therest,
soft yellow coloured glossy fibres are obtained. Sacks, carpets and matsare madefromjute.

4. Coconut Fibres(Coir)

Thesearefound outsidethe coconut shell. It isused in the making of ropes and mattresses.

ANSWER THESE

1. What do you understand by natural fibres?

2. Writethe names of thefibreswhich are obtained from the plant.

3. Namethefibre used to make sacks or gunny bagsto keep the grainsand mats (tat patti) you sit on.
14.4 M anufactureof Clothes

14.4.1 Spinning of Thread (K atai)

Fibresarethebasic unit of any cloth. Thefirst step of cloth manufacturefrom fibreisobtaining
thread. Earlier thethread was spun by hands only. After theinvention of hand spindleor takli and spinning
whed (charkhafig. 14.2) we could savetimeand thelabour. Industria revolution brought anew eratothe
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manufacture of cloth. Different machinesweretherefor obtaining thefibres, cleaning them, making yarns
fromthem and finally making clothesfromtheseyarns.

Fig. 14.2 Charkha

The process of making yarn fromfibresiscalled spinning. Thisisthefirst stepin making of clothes.
After thistheyarnisready for weaving clothes.

14.4.2 Weaving on L ooms

Material required - Two sheetsof colour paper, scissors, pencil

Taketwo sheetsof paper of different colours. Cut square piecesof length and width equal to 30 cm
from each sheet. Now, fold both the sheetsinto half. Onthe sheetsdraw linesasshowninthe(fig. 14.3 Q).
Cut thin stripsa ong thelinedrawn on thefirst sheet, al so cut the second sheet carefully along thelinesdrawn,
leavingaborder of oneinch along theedgesand then unfold (fig. 14.3 b). Thissheet will formthebaseof the

meat. Weave thethin stripsone by onethrough the cutsin the second sheet of paper asshownin(fig. 14.3¢)

b

Fig. 14.3 Showsthepattern after weavingall thestrips.

Accordingto activity-4 two setsof yarnsarewoven to makefabric (fig. 14.4). Theyarnsaremuch
thinner than our paper strips. Fabrics(cloth) aremade from yarns, which inturn are madefrom fibres. So
fibresarethe basic unit of cloth. Weaving of fabricisdoneonlooms. Theloomsareeither hand operated or

power operated.
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a. Compact Weaving b. L oose Weaving

Fig. 14.4 Smple Weaving

A clothisweaved by intersecting thelongitudinal threads, with thetransversethread. For thismany
methods are used. Themain method isby using theloom. Mostly al the clothes are made by thismethod.
For making acloth the threads are placed from both sides, Weaving isdone by interl acing the longitudinal
threads, thewarpi.e. "that whichisthrown across', with thetransversethreads, theweft i.e. "that whichis
woven'.

With theinvention of the handloom, weaving hasbecome simple. Now adayscloth manufacturingis
doneinlarge scaleby motorized loomsinfactories. Inasmpleweave, if you look at acloth from oneside,
you will find thefirst warp thread over the weft thread, the second bel ow and thethird again above, the
fourth below. In thisway the pattern continues. Similar patternison the other sideal so.

Knitting with needles-

Alongwithweaving, knittingisalso animportant method of making the cloth. You must haveused
swesaters, jerseys, cardigans, baniyansetc. Theseareknitted clothes. Such clotheshavetheability to stretch
and shrink as per requirement. They stretch and shrink and get adjusted to fit the body. So theseclothesare
useful inthefield of sports. Come, let'sdo aninteresting activity to understand this.

M aterialsrequired: - A weaved cloth likeacotton handkerchief and aknitted cloth like cotton socks.
Try to pull boththeclotheshorizontally and verticaly.

Now writethe answersto thefollowing questionsin your copy -

1. Which of these clothes stretches more?

2. Doesthisclothretain itsshape after it isbeing stretched?

Now observe each of the cloth minutely with the hel p of hand lensand see how thethreadsare
arranged. (Fig. 14.5)
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Fig. 14.5Knittingfrom both side
Weaved cloth have the warp and weft threads at right anglesto each other. So if they are pulled
horizontally or vertically, they don't change. But the knitted cloth ismade by interlocking loops of oneor
moreyarns. Loopscan stretchinall directions, sowhentheclothispulled vertically theloop stretches up and
downwardsand shrink horizontally. Inthesameway whenitispulled horizontally itslength decreasesand it
stretchesto the sides. The knitted clothes havethe characteristic property of stretching and shrinking. So
they fit properly and are comfortableto wear.

ANSWER THESE .-

1. What isthe process of getting yarn fromfibre known as?

2. What do you know about warp and weft?

3. What isthedifference between knitting with needlesand weaving on looms?
4. Observe any stretchable cloth with alensand draw its pattern.

| WE HAVE LEARNT .-

» Therearedifferent kindsof clothes (or fabrics) such as cotton, silk, wool and polyester.
» Naturd fibresare obtained from plant- trees, animalsand worms.

» Naturd fibresare of twotypes- plant fibresand animal fibres.

» Plantfibresareobtained from cotton, coconut, jute etc.

»  Silk,wool etc areobtained from animals.

* Manhasmadeartificid fibresby chemical process. Thesearecalled syntheticfibres.

* Yarnsaremadefromfibresby spinning.

* Yarnsareweaved onloomsto makecloth.

»  Knitting using needlesisa so animportant method of making cloth.

» Knitted clothshavetheability to stretch and shrink asrequired.

Downloaded from https:// www.studiestoday.com



Downloaded from https:// www.studiestoday.com

189 Fibre to Fabric: Plant Fibre - 6

1. Identify thetrueand falsestatements. Correct thefalse statementsand writethemin your
notebook -

(a) Mostly juteisused to make carpetsand rugs.

(b) Yarnismadefromfibres.

(¢) Juteisthe outer part of coconut.

(d) Silk yarnisobtained from the stem of aplant.

(e) Polyesterisanatural fibre.

2. Fill in theblanks-

(a) Coir isobtained from................... plant.

(b) Making of yarnsfromfibresisknownas......................

(c) Natural fibresareobtained from................. and ......cocoeeeeenenns
(d)Nylonisa......cccceevrvrunnene fibre.

3.Answer thefollowing questions-

(a) How doyou obtain juteyarn?

(b) What arethe characteristicsof knitted cloth?

(c) Nametwo itemsmade from coconut fibres.

(d) Explainthe process of obtaining yarnsfromfibres.

(e) How do you select clothes according to the seasons? Explain.

You can do an activity under the guidance of your teacher or parentsto identify thefibre of any
cloth. Pull out six to eight strands of threadsfrom acloth. Hold one end of thethread with forcepsand bring
theother end over aburning candle. Doesthethread shrink away from theflame? Doesthethread melt or
burn? Isthereany smell whenitisburnt?

If itisacotton cloth, it will burn but will not shrink or melt. Burning cotton gives out asmell of
burning paper. Silk fibre shrinks away from the flame and burn but does not melt. It gives out asmell of
burning flesh. Wool en fibresa so shrink and burn but do not melt. They give out astrong smell of burning
hair. Artificia fibresburn, shrink and also melt, they give out asmell of burning plastic.
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15. WASTE AND ITS MANAGEMENT

Haveyou ever considered what happensto the garbagethat isthrown out of our homes
everyday? Wheredoesit go? If it accumul ates continuously for many days, what will happen?
Isapileof garbage, mosquitoes, flies, diseasesand environmental pollution rel ated?

The garbage, that comesout of our homes, consistsof waste materiaslike ped sof fruits
and vegetabl es, pieces of paper, polythene bags, dust etc. These are not useful to us. Sowe
throw thesewastemateria sin dustbinsin our homes. Inthesameway thegarbagefrom factories,
hotel's, markets, and hospital sisthrown at dumping areas. However, thisisnot dwaysdoneand
asaresult we see pilesof garbage around us everywhere.

You must have noti ced that during monsoonsthe pilesof garbage stink and thereisan
increasein the number of mosquitoesand flies. One of the chief problemsduring monsoons is
the contamination of water dueto the garbage. During monsoonsalarge population inthe urban
centressuffer from diarrhoea, jaundiceand skindiseases. Therefore, necessary stepsarerequired
to solvethisproblem.

The state capital, Raipur produces approximately 300 tons of garbage every day.
Accordingto oneestimateanindividua disposesoff gpproximately 350 gram of garbageeveryday.
You canwell estimate how much wasteisgenerated from just the househol ds of your village/city

Figure 15.1 Garbage house
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Imaginethe magnitude of the problem of waste when thewaste of the household, wastefrom
factoriesand marketsetc. of the entire country isadded.

Makealist of different waste materialscoming out from variousplacesintable 15.1

=]
T T

Place W aste which comes out
Home

school

V egetable market

Hotel

Hospital

Factory

It iscommonly seen that people throw waste materials here and there. This causes
environmental pollution. The harmful effects of these waste materials can be enumerated as
follows.

1 Pollution of air, water and land
2. Bad effect on hedlth.
3. Destruction of thebeauty of theenvironment.

Today, al citiesand villages arefacing the problem of waste management (disposal).
Therefore, there isaneed to think of such methods of waste disposal, that do not harm the
environment and keep the city/village neat and clean. Think, how you would hel p the community
inwastedisposal.

Some substances thrown with the garbage, are easily decomposable. For example,
ped sof fruitsand vegetabl es, paper, cardboard etc., these areknown as bi odegradabl e substances.
However plagtic, metas, glass, cement etc. neither decompose naturally nor decay very dowly.
These are known as non —biodegradable.

Letsperform an activity tofind out thetimerequired for the decompaosition of substances
foundinthegarbage.
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o ey [

Materials Required: - Peels of fruits and vegetabl es, pieces of glass, plastic bags,
pieces of paper and cardboard, four big potsand spade.

Dig4 cubical pitswith length, width and height 1 foot each. Dig thesein placeswhere
observations can be made easily or you can take four big pots and label them 1, 2, 3, and 4
respectively.

Asgivenintable15.2, placedifferent kinds of thingsin each of theseand thenfill them
up with earth. Sprinkle some water over them. After two weeks dig each of these pitsand
observethethings, which you had put in. Observetheir state of decomposition carefully. After
observation bury them with earth again and put somewater over them. Repesat theabove process
after four and six weeksand note your observationsinthetable 15.2.

=
T T

Buried State State State
Pit/Pot No. After two After four :
substances After six weeks
week s weeks

1. Peels of fruits| — ---------ee- | mmmmmeeeeees | e
and vegetables

2. Glass pieces |  —mmmmemmeem | mmmmmmmmemes ] e

3. Polythene bags |  ------------ | mmmememeeeem [ e

4, Cardboard and |  ------=----= | smemmmeeeee | e
paper pieces

You seethat some materia s decompose, while othersdo not. You can now segregate

thedaily wastesinto these two groups and perform their disposal.

1. Wet and easily perishablesubstances- Everyday our house generateswet
garbage. Thiscomprisesof |eftover food, flowers, wastesfrom fruitsand vegetables,
leaves and other wet wastes. Leavethemin apit after covering them with earth.
After about amonththey turninto afertilizer. Thisiscompost manure, which conssts
of essentid nutritionfor plants. Thismanureincreasesthewater absorbing ability of
the soil and also disposes off the garbage.

Itissuggested to use more and more of natural manure, like cow dung, organic manure

(vermi compost) etcinfields.
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Earthworm Manure: Ver mi Compost

Biodegradabl e waste is decomposed by earthworm. Earthworm decomposesall the
decaying waste material present in the soil andit'sexcretaiscalled organic manure. It isalso
called vermi compost. Nitrogen, phosphorous and potassumispresent inlargeamountinit.

Earthwormshelp not only in kesping theenvironment clean but alsoin disposing garbage
and providing usorganic manure. So they arefarmers friend and useful for environment.

2. DryWaste: - Thisgroup comprisesof paper aluminum etc., which canbeagain
utilized after recycling. Recycling hasamgjor rolein thewaste management.

What do you useto carry things purchased from the market? Look around and makea
list of thingsmade of plastic. You can takethe hel p of the picture 15.2 given below.

CeriaLe ST A

=AA N

Figure 15.2 Various Plastic objects

You know, plastic hasbecomeapart of our life. Therearealot of advantagesof plastics,
but weareaso facing difficultiesdueto plastics. Everybody usesplasticsand throwstheminthe
garbage. Discussinyour class, how it isharmful. Youwill see-

1. Oftenplasticbagscollectindrainsand clog them.

2.  Manyanimalslikecows, dogsetc swallow plasticsaongwiththe garbage. These

can get stuck intheir intestinesand may causetheir death.

3. Whenplasticscollectinsoil, they stop theflow of water.

4. All theplastics, while hesting and burning releasesharmful gases. Thesegasescause

different typesof hedlth problems. Never burnthingsmadeof plastics. Thisisbecause;

whileburning they causealot of air pollution.
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You must haveunderstood the harmful effectsof plasticsand redized that plasticsshould
not be used. L ets seewhat can bedoneto minimizetheir use-

®  Ask shopkeepersto use paper bagsinstead of plastic bags.

® Useclothorjutebagsto carry things.

® Avoidusing glasses, bowls, spoons, plate etc. made of plastics.

® Sl plagticmaterid stothewastecollector (kabaadiwaaa), sothat it may berecycled.
® Do not throw plastic bagson thestreets, in drainsand at other public places.

Increasein waste materia s causes al ot of inconvenience. Let us seethe other methods
used inthe management of waste.

You must have seen somewaste productsthat are renewed.

Makealigt of things, whichyou havethrowninthegarbagebin, just think how thesecan
be utilized again. For example, empty bottlesand boxescan again be used to keep things. Some
pens, bags, paperswritten on one side can be used again. Inthisway you can dispose off some
of thewastes.

You must have seen many peopl e coll ecting plastic bagsfrom the garbage binsand from
the streets. You must have al so seen kabadiwal as buying old newspapers, bottles, metalsand
thingsmadeof plasticsfromyour homes. They re-sdll thesethingsafter collecting them and they
aretransformed to new things after some processes. This process hel psinthe management of
wastes, and smultaneoudy providesemployment to theilliterate and thejobl ess.

Recycling isthe processthat uses scientific method on waste substanceslike metal's,
plastics, glassand rubber to makethem reusable. A part fromthistherearewastewhich are
useful in other form. For example After removing thegrainthe barn isthewaste but isused to
extract oil or used as cattlefood.
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Recycling of paper -

You will require pieces of old newspapers, magazines, used envel ops, note booksor
any other paper. Do not use shiny, plastic-coated paper. You will aso need aframefitted with
awiremeshor anet. You can also usealargesized sievein place of aframe.

Tear the paper into small pieces. Put theminatub or abucket and pour water init. Let
the pieces of paper remain submerged in water for aday. Make athick paste of paper by

poundingit.

Spread the wet paste on the wire mesh fixed to the frame. Pat it gently to makethe
thickness of layer of the paste asuniform as possible. Wait till water drains off. If required
spread an old cloth or asheet of newspaper on the pasteto let it soak up the extrawater.

Now carefully removethelayer of pastefrom theframe, spread it on asheet of newspaper
inthesun. Keep the cornersof the newspaper sheet pressed by putting some weights so that
thesedo not curl up.

You can add pieces of dry leaves or flower petalsor pieces of coloured paper inthe
paste before spreading it to get col oured paper. It would hel p usto get arecycled paper with
beautiful patternsonit.

Canwerecycleeverything?

Reduce your needs

Intable 15.3 namesof somewaste productsaregiven. Try to find the use of thesewaste
productswiththehel p of your friendsand family members.

Table 15. 3
S.N. | WasteProducts -:
1 Cow dung and urineof animals
2. Oil cakesof mustard and other oil seeds
3. Husk of wheat
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we e et |

Improper management of waste has becomeadanger for theenvironment andisa
seriousproblem for human.

Waste material causespollution of air, water and land.

Substances, that are naturaly and easily decomposable naturaly, arecalled
biodegradable.

Those substances, whicharenot easily decomposableare called non-biodegradable.
Dry and wet wastes are managed in different ways.

Thingsmade of plastic can bebetter managed by their reutilization and recycling.
Earthwormsest rotten food materia spresent inthe soil and excretethem asorganic
manure. Thisiscaled vermi compost.

What can bethereasonsfor thewater of apond being unfit for consumption?

2. What will bethe condition of dumping areaif thevolume of garbagekeegpson
incressing?

3. Listtheharmful effectsof theuseof plasticsinarticlesof daily use.

4. Explainthemeaningof recycling.

5.  Why earthwormsareknown asfarmers friends?

1. Withthehepof your teacher, make groups of 6 students. Each group wouldvisita
aloted areaand to survey on thefollowing points.

(@  Number of handpumpsand their usabilety.
(b) Theconditionof thedrainage.
(¢ Thesystem of wastedisposa in homes.

(d) Thearragement for thewastedisposa from smal industriesor farmsetc.
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Makeareport of your survey and discussabout it in the classand clarify the problems
with thehelp of the community.

2.  Maketwo garbage binsfor your school. Paste agreen paper on one and ablue
paper on the other. On the green bin enumerate the name of biodegradable and on
the blue one enumerate the name of non-biodegradabl e substances. Manageand
dispose of thewaste of these bins properly, when they get filled up.
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I HEALTH AND HYGIENE

A hedlthy personisonewho isboth physicaly and mentaly fit. For ustoremain mentaly
and physically fit, it isimportant that we know our body parts and their functioning. If our
environment isnot clean and we do not take careto keep our body clean then wewill fall ill.
Good habits, aba anced diet and aba anced life stylewill not only influence our personal hedth,
but a so that of wholecommunity.

Hedthisinfluenced by factorsinterna to our body aswell asexternd factors. Interna
factorsincludeimproper functioning of internal organslike heart, lungs, kidneysetc. Externa
factorsinclude unbal anced diet, di sease causing microorganisms, bad habitsand environmental
pollution.

16.1 Diet for Good Health

Thefood wenormally eat in aday isour diet. For growth and maintenance of good
heath, our diet should haveal the nutrientsthat our body needs, in right quantities. No nutrient
should beinexcessquantity or lessthan enoughin quantity. A diet containing al nutrient foodsin
right amountsiscalled abaanced diet. The baanced diet hascomponentscalled carbohydrates,
proteins, fats, minerasand vitamins (Figure16.1). Their classficationisdoneonthebassof the
requirementsof thebody .

a. Carbohydrates. energy givingfoods

b Fats. energy giving foods

C. Proteins. body-building foods

d Mineralsand Vitamins: foodsthat protect the body

Protein

Figure 16.1 Different types of foods
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Thediet should a so contain agood amount of roughageand water. Such adietiscalled
abalanced diet. Do you think that people of all ages need the sametype of diet? Do you also
think that what we need for abalanced diet woul d depend on the amount of physical work that
wedo?

Prepareachart of whatever you eat over aperiod of week. Compareyour list with other
students of your class. Check whether al the nutrientsfor abalanced diet are present in your
medls.

Itisnot necessary that aperson getting enough food getsal nutrientsin right proportion.
The person may lack some or the other nutrient. Deficiency of one or more nutrients can cause
disease or disordersin our body. Diseasesthat occur dueto lack of nutrients over along period
arecalled deficiency diseases.

16.2 Somediseases/disorderscaused by deficiency of vitaminsand minerals.

Some diseases/disorders caused by deficiency of vitaminsand minerdsareasfollows

Vitamin Deficiency Characteristics Sour ces

/[ Minerals disease/disorder

VitaminA Nightblindness | Poor vision, lossof Fishail, Carrots,
visonindarkness, Pumpkin
sometimes complete
lossof vison

VitaminB1 Beriberi Weak musclesand Greenleafy
very littleenergy to vegetables,gram,
work tomato, soyabean,

coconut,egg

VitaminC Scurvy Bleedinggums, Lemon, citrusfruits,
woundstakelonger chilli,amla
timeto hed

VitaminD Rickets Bonesbecome soft Butter, egg, fish,
and bent unlight

Cddum Boneand Weak bones, tooth Milk, curd, bananaetc.

tooth decay decay

lodine Goiter Glandsintheneck lodized salt.
appear swollen,
mentd disabilityin
children.

Iron Anemia Weakness Maize, spinach
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Besides abalanced diet, for remaining healthy, it isalso necessary that we keep our
body’s hygiene, and are regular with our habits and also exercise regularly. We should also
keep our home, neighbourhood, villageand town clean. Youwill learn about thesethingsthrough
the game ‘Snake and Ladder’.

You probably know how to play ‘Snake and Ladder’. This book has a pull-out paper
having the game — take it out from the book. You can play the game in school or even at home.
The game can be played in groups of four. In caseyou do not have dice then you can takethree
seeds of tamarind and split them — your dice are ready. You can use buttons, seeds or pebbles
as counters for each team. Continue the game till buttons or counters of all players reach ‘home’
or inthebox numbered 100. Themoment any child’s button reaches 100, s/he will be out of the

gamebut shewill continueto sitin her/hisplace.

Write right/wrong against these statements —

1.
2.
3.
4.
S.
6.
1.
8.
9

There should be no standing water in the ground, near taps, wellsand in our homes.
We should dirty our houses, schoolsand publictoilets.

We should spit only onroadsand walls.

We should put peels of vegetablesand fruitsin plastic bagsbefore throwing them.
Thedining areashould be kept clean.

We should delay taking the sick personto the hospital.

Loud speakersshould be used at full volume.

Plantsand trees should be cut.

. Weshould not urinate outside our homes or on the Streets.

16.3 Health check up and Vaccination

We cometo know about somediseasein our body through medica examination. If we
areregular inthese examinationswewill know about adiseasein timeand get timely treatment.

Vaccination isaso ava uable method of controlling diseases. Children are vaccinated
with B.C.G, D.PT and Polio vaccines. This developsresistance in them against theselife-
threatening diseases and preventsthem from being infected.

we e Lesenr| |

A hedlthy personisboth physically and mentdly fit.

We should takeabalanced diet, i.e. adiet that contains proper quantities of
carbohydrates, proteins, fats, mineralsand vitamins. Lack of nutrientsover along
period of time cause deficiency diseases.
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Important factors for a healthy body — balanced diet, clean water, fresh air, hygienic
bodly, exercise, rest and not taking any addi ctive substanceslikea cohol, tobacco etc.
K eeping onesdf hygienic and free of diseaseisbeing hedthy.

For good personal hedthitisnecessary to have-

Regular bowel habits, bathing, proper exercises, rest and sufficient deep.
Regular cleaning of teeth and gums.

Proper care of eyes.

Regular cleaning of earsand noseand regular check-up.

Proper careand cleaning of the hair for itshealthy look.

Regular cleaning andtrimmingof nalls.

N o o~ w0 DN BF

Proper cleaning of the hand before med sand after using thetoiletswith soap or
fresh ash.

For a healthy community it is necessary to — put garbage in bins, prevent stagnation
of water, proper use of community toilets, not spitting on wallsand onthe streets,
disposing garbage properly, preventing pollution, having hedth education and having
aproper arrangement for treatment.

Why usetheToilets ?

Themain source of diseasegermsarethefaeces. One gram of faeceshasabout 1 crorevirus,
10lakhsof bacteriaand 1000 parasitesand their eggs. Thegermsinthefaecesareso small
that they can not be seen by naked eye. To protect oursel vesfrom these germs of the faeces,
the best formisthe use of toilets. We can befreefrom the diseases only if hundred percent
people usethetoilets. Evenif oneperson doesnot usethetoilet and excreteinthe openthen
thepossibility of diseasesremain sameasif cent percent have not used thetoilets. Therefore
al must usethetoilets.

1 Match correctly:

A B
1. Proten Lungs
2. Tobacco chewing Body-building
3. Part affected by smoking Protection of the body
4. Minerdsandvitamins Carefor the body
5. Persond hedth Mouth cancer
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2. Choosethecorrect alternative:
I. Found inlargequantitiesin rice, potato and sugar
a Vitamins b. Proteins
C. Carbohydrates d. Minerds
. Diarrhoeaoccursdueto
a drinkinginfected water b. over-egting
C. drinkingcleenwater  d. egting sdlads
. Breathing problems may occur dueto

a Soil pollution b. Air pollution
C. Water pollution d. Noisepollution
\VA Vaccination for which diseaseinvolvestaking an ora doseof thevaccine:
a Mdaria b. Diarrhoea
C. Cold d. Polio

V. Disposd of garbage should be:
a packed in plastic bags
b. thrown onthe streets
C. thrown outsidethe houses
d. segregated and if possible somemateriasrecycled.

3. Fill in theblankswith correct option.
@ Lack of vitamin Acauses...................... disease (night blindness/ scurvy)
(b) Weget............... from sour fruits. (vitamin D/ vitamin C)
© is the energy giving food. (dal / rice)
(d) Body building foodis ..................... (ground nut/ banana)
(e Forgood health .................. is needed. (balanced diet/ narcotic drugs)
4. Writeanswerstothesequestions:

I.  Whyisthereaneed to haveabaanced diet?
ii.  Why should fruitsand vegetablesbewashed before use?
ii. ~Why should food and water be kept covered?
iv. Whyishealth education necessary?
What dl should bekept in mind to keep hedlthy?
vi. Why aretoiletsnecessary at our homesand schools?

Downloaded from https:// www.studiestoday.com



Downloaded from https:// www.studiestoday.com

HEALTHANDHYGIENE 203

vii. What isvaccination?

viii. How do bad habitsaffect health?

iX. What should we do to keep the community healthy?

X.  Writewhat you understand by persona and community health?
Xi. Why isit necessary to wash handsbefore meals?

xii. Why must not wedrink uncleanwater ?

1. How canfood materiaslying uncovered in the market-placesharm us? Organize
discussonsonthisperiodicaly.

2. Collect articleswritten about the diseases caused by water pollutionfrom
newspapers, magazinesetc. Also collect material on prevention of such diseases.
Paste these in your project —notebook and discuss it with the community

3. Copy thegiven vaccination scheduleon achart paper and put it up in your class
room and a so at the public square of your locatity. Encourage peopleinyour
family and neighbourhoodto get al small children vaccinated at proper times.

Vaccination Schedule

Ageof theChild Vaccination Disease
Atbirth B.CG Tuberculoss
At 6 weeks D.PT., poliodrops-1 | Diptheria, Whoopingcough,

tetanusand polio

Attwoandahdfmonths | D.PT., poliodrops-2 | Diptheria, Whooping cough,

tetanusand polio

Atthreeandhalf months | D.PT., poliodrops-3 | Diptheria, Whooping cough,

tetanusand polio

Atninemonths Meades Chicken pox, meades
Atoneand half years Polio Booster - 1 Polio
At5years Polio Booster - 2 Polio

Downloaded from https:// www.studiestoday.com



Downloaded from https:// www.studiestoday.com

204 SCIENCE & TECHNOLOGY -6

4. Makealist of nutrientspresent in thefood of animalswandering near your surroundings.

S.No. Nameof Animal Food material Nutrients

1 Cow Grass, husk, jaggery Carbohydrate, fat
and khali etc.

2 Dog = | =mememeeeeem | mmmemeeeeeeeo

c S e O (N

o Sy aaa

Discussabout theba anced diet of anima sfrom theinformation gethered by other students
of your class-

5. Makeabaancediet chart for a12 year old child. Thediet chart shouldincludedl the
food itemswhichare not costly and found easily inyour local area.

6. Inyour housewhat will you do to stop wastage of food? Make aplan with your family
membersand friendsand apply it.
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Factsrelated to the game

24,
. Spinach, milk, butter, cabbage, carrots, mangoesarerichinVitamin A

27.
. Water for drinking should be kept in a clean vessel and kept covered.

28.

. Thereare gremsin dirty places

38.
. Trees keep the air fresh

40.

53.

Vaccination at the right time 21. Safe and disease-free chidhood

. diseaseslikepolio, cholera, small pox can be prevented by vaccination.
. Thegovernment has anational vaccination programme.
. All children upto 5 years should be given preventive vaccination.

Wash hands before meals - 15. life long health

. Youmay fal ill if you cook or eat food with dirty hands.
. Wash your hands with soap before meals and after using the toilet.
18.

regular cleaning of hair - 22 healthy beautiful hair

Hair should be cleand and combed regularly

Dirty hair result in deandruff and lice infestaion. This causesitching and hair fall.
Vitamin A in meals- improves eye- sight

Lack of Vitamin A can cause night-blindness.
Drink clean water - 48 may you live a hundred years.

. Water for drinking should be cleaned by boiling, filtering or by adding chemicals.

Drinking dirty water may cause infection in the stomach, vomiting, diarrhoeaor jaundice.
Drity house, dirty environment - 7 Entry or disease

Flies pick up germsfrom dirty places and carry them to the food they sit on.
Plant trees - 60 eat fruits, keep environment clean

Plants prevent tunoff of soil and makeit fertile.
Use of Plastic - 19 life will become difficult
Plastic does not disintegrate

Burning of plastics releases poi sonous gases

. When animals eat plastics then thereis adanger of their dying.
50.
. Cutting trees increases environmental pollution. The soil becomes bere and the animals

Cut wood-light fire - 9 environmental pollution

and birds have no placesto livein.
Love for animals - 73 happy world

. Different kindsof living organisms help maintain balancein nature.
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55.

74.
. One should brush ones teeth and massage the gums before going to bed at nigth and in

76.

207
Smoke everywhere - 47 Life difficult

. The smoke that comes out vehicles, factories and stoves is harmful for heatlh.
. Smoke has a bad effect on the nose, throat, wind pipe and lungs.
58.

Noise pollution - deafness
Loud noiseleadsto pollution.

. Very loud noise can cause the membrane in ear to tear and cause permanet deafness.
59.

Keep regular habits - 81 become healthy and strong
Early to bed and early to rise, makes man healthy and wise.

. One should be regular in one’s bowel habits, keep teeth and hair clean and bathe regularly.
. Oneshouldfollow aregular schedulein taking exercise, eating meals and studies.
70.

Throw grabage in bins- 89 get rid of diseases

Itiseasier to remove garbage and dispose it off if collected in garbage bins.
Flies, mosquitoes etc. cannot sit on covered garbage.

did not keep teeth clean - 54 reduce life of teeth

morning on waking up. If cleanlinessis not maintained then it may cause teeth decay and
the mouth could give afoul odour.

balanced diet, clean air - 97 disease free long life

. Thediet for children between the ages 10 and twel eve should include two cups of cooked

78.

cereal, half a cup of cooked lentils (dal), 2 cups of milk, green vegetables and seasonal
fruits.

drank dirty water - 25 diarrhoea

. Areasaround wells, handpums, community taps etc should not be dirty.

. Therearegermsin dirt and mixed with water can cause diarrhoea, vomiting etc.

90.

did not take care of eyes - 69 cannot see without glasses

. one should wash ones eyes with clean fresh water early in the morning.

95.

Protect eyes from very strong light.
intake of drugs - 65 risk of T.B. and cancer

. the use of bidi, cigarette and tobacco causes diseases pertaining to mouth, nose, throat,

trachea and lungs.

. the substance 'nicotin’ which isfound in tobacco is very harmful for the body.

98.

Water collected here - 79 increase in mosquitoes - malaria

. Do not allow drains and gutters near your hometo fill up with dirt and water.

100.

K eep the bathrooms and toiletes clean.
Healthy body - happy life
For ahealthy body you will haveto develop regular and healthy habits.
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®
B ra-l I Ie 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.

V@

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
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A Minimum Swachh Vidyalaya Package

il e A

Handwash
Toilets Station

Drmkmg Water

Operation and Maintenance

Capacity Building
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Everyone must be his own scavenger.

M. K. Gandhi
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