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CH:9FORCEANDLAWSOFMOTION
Q1.DefineforceandwriteitsS.I.unit.
Ans.Force(Effort):Pushorpullofanobjectiscalledforce.
Whenwedoanefforttomoveabodymeansweapplyforceonthatbody.
ForceisvectorquantityanditsS.I.unitisNewton(N)Orkgm/sec2

Q2.Whataretheeffectsofforce?
Ans.Effectsforcearegivenbelow.
Effectsofforce:

1.Forcecanchangetheshapeofanobject.
2.Forcecanmoveastationaryobject.
3.Forcecanstopamovingobject.
4.Forcecanchangethedirectionofanobject.
5.Forcecanchangethevelocityofanobject.

Q3.Writethetypesofforceandexplainitsparts.
Ans.Typesofforce:Therearetwotypesofforce:

1.Balancedforce
2.Unbalancedforce

Balancedforce:
Iftheresultantofalltheforcesactingonanobjectiszerothenitiscalledbalanced
force.
Balancedforcecan’tchangethestateofanobject
Forexp.Inthetugofwarifboththeteamapplysimilarmagnitudeofforcesin
oppositedirection,ropedoesnotmoveineithersides.Thishappensbecauseof
balancedforcesinwhichresultantofanappliedforcesbecomeszero.
Balancedforcecanchangetheshapeandsizeofanobject.
Unbalancedforce:Iftheresultantofalltheforcesactingonanobjectisnotzero,then
itiscalledunbalancedforce.
Forexp.Whenamanpushesaheavyboxthenmanapplymoreforcethanthe
frictionalforcemeansheapplyanunbalancedforcewhichcauseschangeinthestate
oftheboxandsothattheboxmove.
Itcanchangethestateofanobject.
Q4.WhatdoesGalileoGalileistateaboutthelawofmotion?
Ans.Lawsofmotion:
GalileoGalilei:Galileofirstofallsaidthatobjectmovewithaconstantspeedwhenno
forceactonthem.Thismeansifanobjectismovingonafrictionlesspathandno
otherforceisactinguponit,theobjectwouldbemovingforever.
Thisis,thereisnounbalancedforceworkingontheobject.



Butpracticallyitisnotpossibleforanyobject.Becausetoattaintheconditionofzero,
unbalancedforceisimpossible.Forceoffriction,forceofairandmanyotherforces
arealwaysactinguponanobject.
Q5.WritetheNewton’sfirstlawofmotion
Ans.Newton’sFirstLawofMotion:
Itstatesthatanyobjectinthestateofuniformmotionorinthestateofrestalonga
straightline,untilweapplyanexternalforceonit.
Q6.Whydoesapersonstandinginabusfallbackwardwhenbusstartsmoving
suddenly?
Ans.Apersonstandinginabusfallsbackwardwhenbusstartsmovingsuddenly.This
happensbecausethepersonandbusbothareinrestwhilebusisnotmoving,butas
thebusstartsmoving,thelegsofthepersonstartmovingalongwithbusbutrest
portionofhisbodyhasthetendencytoremaininrest.Becauseofthis,thepersonfalls
backward;ifheisnotalert.
Q7.Whydoesapersonstandinginamovingbusfallsforwardifdriverappliesbreaks
suddenly?
Ans.Apersonstandinginamovingbusfallsforwardifdriverappliesbreakssuddenly
.Thishappensbecausewhenbusismoving,thepersonstandinginitisalsoinmotion
alongwithbus.Butwhendriverappliesbrakesthespeedofbusdecreasessuddenly
orbuscomesinthestateofrestsuddenly,inthisconditionthelegsoftheperson
whichareincontactwiththebuscomeinrestwhiletherestpartofhisbodyhavethe
tendencytoremaininmotion.Becauseofthepersonfallsforwardifheisnotalert.
Q8.Beforehangingthewetclothesoverlaundryline,usuallymanyjerksaregivento
theclothestogetthemdriedquickly.Why?
Ans.Beforehangingthewetclothesoverlaundryline,usuallymanyjerksaregiven
totheclothestogetthemdriedquickly.Becauseofjerks,dropletsofwaterfromthe
poresoftheclothfallsonthegroundandreducedamountofwaterinclothesdries
themquickly.Thishappensbecausewhensuddenlyclothesaremadeinmotionby
givingjerks,thewaterdropletsinithavethetendencytoremaininrestandtheyare
separatedfromclothesandfallsontheground.
Q9.Whenthepileofcoinonthecarom-boardishitbyastriker,coinonlyatthe
bottommovesawayleavingrestofthepileofcoinatsameplace.Explainit.
Ans.Whenthepileofcoinonthecarom-boardishitbyastriker,coinonlyatthe
bottommovesawayleavingrestofthepileofcoinatsameplace.Thishappens
becausewhenthepileisstruckwithastriker,thecoinatthebottomcomesinmotion
whilerestofthecoininthepilehasthetendencytoremainintherestandthey
verticallyfallsthecarom-boardandremainatsameplace.
Q10.ExplainaboutInertia.
Ans.Inertia:Thepropertyofanobjectbywhichanobjectopposesanychangeinthe
stateofrest,stateofmotionorstateofdirectionwhichcalledinertia.

Inertiaisofthreetypes:



1.Inertiaofmotion-Thepropertybyvirtueofanobjectbywhichitopposestoany
changeinthestateofmotioniscalledinertiaofmotion.

2.InertiaofRest-Thepropertybyvirtueofanobjectbywhichitopposestoany
changeinthestateofrestiscalledinertiaofrest.

3.InertiaofDirection-Thepropertybyvirtueofanobjectbywhichitopposesto
anychangeinthestateofdirectioniscalledinertiaofdirection.

Q11.Definemomentum.WriteitsformulaanditsS.I.unit
Ans.Momentum:Itistheproductofmassandvelocity.Itisdenotedby‘p’
TheS.I.unitofmomentumiskg/sec.

p=mv
Q12.DefinetheNewton’ssecondlawofmotionandderivetheformulaforit.
Ans.Newton’sSecondLawofMotion:Theexternalforceactingonanobjectisdirectly
proportionaltotherateofchangeinmomentum.
Derivation:
Weknowthatp1=mu

P2=mv
Changeinmomentum=p2-p1=mu-mv=m(v-u)
Accordingtosecondlawmotion,Forceisdirectlyproportionaltotherateofchangeof
momentum

SoFα
changeinmomentum

timetaken

Fα
m(v-u)

t

Fαma, (wherea=
v-u

t
)

F=kma(Wherekistheconstant)
If,F=1N,m=1kganda=1m/sec2

So,k=1,
Therefore [F=ma]

Nowwecansaythatforceistheproductofmassandacceleration.
Q13.Define1Newton.
Ans.Define:Whenanaccelerationof1m/s2isseeninabodyofmass1kg,thenthe
forceappliedonthebodyissaidtobe1Newton.
Impulse:Itistheproductofforceandtime.
Itisalsoequaltothechangeinmomentum.

I=Fxt=p2-p1
Q14.Whilecatchingacricketballaplayerloweritshandwithaballexplainbriefly
Why?
Ans.Whentheballiscaughtbyaplayermomentumoftheballisreducedtozero.By
loweringhishandwiththeball,theplayerincreasestimeofcatching
i.e.timetostoptheballconsequentlyforsamechangeinmomentum.Therateof



changeofmomentumthatistheforceexertedbytheballontheplayer’shandwillbe
less.Consequently,chancesofplayersbeinghurtverymuchreduced.
Q15.Howcanakarateplayerbreakapileofice?
Ans.Karateexpertraiseshishandhighandthenveryquicklystrikeontheslabofice
atthemiddle.Inthisprocesschangeinmomentumofhandhastakenplaceduringa
veryshorttime.Ahandexertasalargeforceoniceslabandtheslaveisdividedinto
twopart.
Q16.ExplaintheNewtonthirdlawofmotion.
Ans.NewtonThirdLawofMotion:
Newtonstatesthatforeveryactionthereisequalandoppositereaction.

F=-F
Action=-reaction

Thisforcesarepresentinpairsandasingleacceleratedforceisanimpossible.
Q17.ShowthatwalkingofamanisanexampleofNewton3rdlawofmotion.
Ans.Whilewalkingamanpressesthegroundwithhisfeetinbackwarddirection.The
groundinturnpushesthemanintheforwarddirectionthusitisthereactionforce
duetogroundwhichenablesamantowalk.
Q18.Itisdifficulttowalkonasandy[slippery]surface.Why?
Ans.Whilewalkingwepressthegroundbackwardandareabletomoveforwarddue
toreactionofgroundonus.Incaseofsandisslipperysurface.Itisdifficulttopress
thesurfacebackwardandactionforceisless,reactionforceisalsobecorresponding
lessanditwillbedifficulttowalk.
Q19.Definelawofconservationofmomentumandderiveit.
Ans.Thetotalmomentumofthesystemoftwoormoreparticlesbeforeandafteris
thesame.
Momentumbeforecollision=momentumaftercollision

A B A B

→

.u1 u2 v1 v2
Suppose,twoobjectAandBeachofmassm1andmassm2aremovinginitiallywith
velocitiesu1andu2,strikeeachotheraftertimetandstartmovingwithvelocitiesv1
andv2respectively.
Now,initialmomentumofobjectA=m1u1
InitialmomentumofobjectB=m2u2
FinalmomentumofobjectA=m1v1
FinalmomentumofobjectB=m2v2

So,RateofchangeofmomentuminA,F1=
m1v1-m1u1

t



=
m1(v1-u1)

t
---(1)

AndRateofchangeofmomentuminB,F2=
m2v2-m2u2

t

=
m2(v2-u2)

t
Weknowthat F1=-F2

So,
m1(v1-u1)

t
=-

m2(v2-u2)

t
m1v1–m2v2=-m2v2+m2u2
m1u1+m2u2=m1v1+m2v2

Initialmomentum=Finalmomentum


