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ST.MARY’SCO-EDSCHOOL,HARDA
Subject-Science

Class-VII
Chapter-13(FlowofHeatEnergy)

-------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Exercises

(A).Fillintheblanks:
1.Heat
2.Conduction
3.Insulator
4.Convection
5.Radiation

(B).Matchthefollowing:(Ans.)
1.Solid
2.goodconductor
3.liquids
4.goodabsorberofheat
5.airblowingfrom landtosea

(C).Multiplechoicequestions:
1.conduction
2.radiation
3.landtosea
4.solids
5.iron

(D).Givescientificreason:(Ans.)
1.Becausethemoleculesinsolidsarerigidandonlyvibrateonheatingratherthanmovingfrom oneplace

toother.Thevibratingmoleculesofthehotterregionhitthosemoleculesinthecolderregioncausingthe
transferofheat.
2.Becauseblackcolourisverygoodabsorberofheat.Thispropertyisusedinsolarcookerwheresunlight
beatsonthedeviceandduetoitsblackcolourmoreheatisabsorbed.
3.Becausemercuryistheonlymetalwhichisavailableintheliquidstate.ToheattheMercury,the
conductionmethodisusedandnotconvectionlikemostoftheliquid.
4.Becauseradiationistransferofheatthroughelectromagneticwavesthroughspace.Unlikeconvectionor
conductionwhereenergyfrom gasesliquidsandsolidsistransferredbythemolecules,radiationdoesnot
needanymedium.

(E)Answerthefollowingquestions:
1.Plasticandwoodarethetwoexamplesofinsulators.

2.Heattransferbyconductionandconductconvectionworksbyparticlescollidingandtransferring
energyastherearenoparticlesinavacuum heattransfercanonlyoccurbyradiation.

3.Goodconductors:Thosematerialswhichallowtheheattopassthroughthem easilyarecalledasgood
conductorsofheat.E.g.:silver,aluminium,copper,andmercuryaregoodconductorsofheatenergy.

Poorconductors:Thesubstanceswhichpassverylittleheatordonotallowtheheattopassthrough
them.E.g.:wood,air,plastic,wool,stoneandglassarethepoorconductorsofheatenergy.

4.Thelandandseabreezesoccurconstantlyatplacesnearthecoastduetoconvectioncurrents.This
makesthecoastalclimatepleasantandmoderate.

5.Applicationofconvection:
(a)Smokeandhotgasesproducedinfactoriesandworkshopescapethroughthetallchimneysdueto

convectioncurrents.
(b)Room heatersareplacedontheflooroftheroom areatlowerlevel.Thisisbecausewhentheair

moleculesclosetothefloorgetsheatedandrisesupwards.
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6.Factorsaffectingradiation:
(a).Temperature:Thehoteltheobject,themoreitradiates.
(b).Surfacearea:Morethesurfaceareaoftheobjectradiatingheatmoreistheheatradiatedfrom it.
(c).Natureofthebody:Itisfoundthatablacksurfaceabsorbsmoreheatthanabrightsurface.

7.Anincreaseintemperaturecausethewatermoleculestogainenergyandmovemorerapidly.When
waterisheateditexpands,orincreaseinvolume.Whenwaterincreaseinvolumeitbecomeslessdense.

8.Becausetheendofthespoondippedintheteaabsorbsheatandpassesitontotheotherendofthe
spoon.Theentirespoonbecomeshotduetoconduction.

9.Thiswillkeepthecoolairinsidetheroom andkeepthetemperaturemoderate.Inadditiontocooling
efficiency,leavingthewindowsopenwillalsoputstressontheaircondition.

10.Becauseblackcolourisbothgoodabsorberandgoodradiatorofheat.Theheatgeneratedbythe
engineisefficientlyradiatedduetothedullblackpain.

(F).Answerinbrief:
1.Differentiatebetweenconductionandconvectionare:
Conduction:

a.Themodeoftransferofheatfrom ahotterendofanobjecttoacolderendiscalledconduction.
b.Thismodeisalsousedtotransferheatfrom oneobjecttoanother.
c.Allsolidstransferheatthroughconduction.
Convection:
a.Whenheatistransferredfrom oneplacetoanotherbyactualmovementsofparticlesormolecules,itis
calledconvection.
b.Themovingairalwayscarriesheatfrom aplaceofhighertemperaturetoaplaceoflowertemperature.
c.Liquidsandgasestransferheatthroughconvection.

2.Anexperimenttoshowconvectioncurrentinliquids:
Weneedabeakerwithsomewater.Putafewcrystalsofpotassium permanganateinit.Thecrystals

settleatthebottom ofthebeaker.Nowheatthewateroveraburner.Aftersometimes,wewillveryclearly
seeamotionofcolouredwaterformingaloopinthebeaker.Thishappensbecausethewateratthe
bottom getsheatedandexpands.Thewarm waterbeinglighterrisesup,caringtheheatenergywithit.Very
Soontherisingwaterbecomescold.Thecoldwaterbeingheaviermovesdownfrom thesides.Thecold
wateragaingetsheatedandrisesofthusformingaloop.
Thisconstantmovementofwateriscalledconvectioncurrentofwaterandthismethodofheattransferis
calledconvection.
Thisprocesscontinuesandgraduallythewholewaterinthebeakergetsheatedup.

3.Insolids,moleculesarecloselypackedandthereisnointermolecularspacebetweenthem.So,whenthe
solidsareheatedthecloselypackedmoleculescannotmovebuttheycanonlyvibrateastheygainthe
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thermalenergy.Whentheyvibratetheycollidewitheachotherandintheprocesstheytransferthethermal
energytothenextmolecule.Thisprocesscontinuestilltheheatispassedfrom oneendtotheother.
Thus,theheatspeedsthroughoutthesolids.

4.Seabreeze:Intheday,whenthesunisupthelandsurfaceisheatedbyradiationfrom thesun.Theair
abovethelandbecomeshotandexpandsandthenitbeginstorise.Theairabovetheseawaterisrelatively
colderandheavier.So,itrushesontothelandtooccupythespacecreatedovertheland.
Thiscurrentofcoolairfrom seatothelandiscalledseabreeze.

Fig.- Seabreeze
Landbreeze:Inthenight,thereversehappens.Inabsenceoftheheatofsun,thelandquicklylosesitsheat
andcooldown.Buttheseawaterdoesnotloseheatasquicklyanditremainswarm.Hence,therealover
thewateriswarmer,lessdenseandbeginstorise.Nowtherelativelycoolerandheavierairfrom theland
rushesontotheseatooccupythespacecreatedoverseaandtoreplacethewarmerrisingair.
Thecoolbridgefrom thelandtotheseaiscalledalandbreeze.

Fig.-Landbreeze

5.Thetransferofheatenergyfrom ahotbodytothecoldbodywithoutanymedium inbetweenthetwo
bodies.Thismodeoftransferofheatiscalledasthermalradiation.

Applicationofthermalradiationare:
1.Theamountofheatabsorbedbyabodydependsonitscolour.Blackbodiesabsorbmoreradiantenergy
thanwhitebodiesbecauseblackcolourisagoodabsorberofheat.
2.Theoutersideofacookingutensiliscoatedwithblackcoloursothatitabsorbsmoreheatandcooking
canbedoneinverylesstime.
3.Cars,machinesandairconditionershaveradiatorspaintedwithblackcoloursothattheymaintainthe
coolingeffectandradiatemaximum heat.
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6.Anexperimenttoshowconvectioningases.
Takearectangularwoodenbox,whoseonesideisfittedwithtwoglasschimney's.Lightacandleand

placeitunderthechimneyB.Nowholdasolderingagarbattinearthemouthofchimney.Itisseenthatthe
smokeissuckedinbythechimneyA.Itthentravelstowardsthelightedcandleandfinallyrisesupfrom the
chimneyB.
Thishappensbecause:
Theairintheregionoflightedcandlebecomeshottheairdirectlyabovetheflamebecomeslessdense
andrisesupascomparedtotheairaroundtheflame.Thus,lightedairrisesupthroughchimneyB,thereby
causingaregionoflowpressure.Tomakeupforthisfallinpressure,theairfrom outsiderushesintothe
box,throughchimneyA.Indoingso,itsweepsthesmokeoftheagarbattialongwithit.
Thus,wecanseethatthemoleculesoftheairactuallymovedtothesourceofheat,andonabsorbingheat
energy,moveawayfrom it.
Hence,gasesareheatedbyconvection.
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