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11THQUARTERLYEXAMINATION2023(ANSWERKEYS)

KARURDISTRICT

PHYSICS

gFjpI 15x1=15

gFjpII
Fwpg;G:

vitNaDk;MW tpdhf;fSf;F tpilaspf;fTk;.tpdhvz 17f;F fl;lhakhftpilaspf;fTk;

6X 2=12

16 Theratiobetweenmeanabsoluteerrortothe

meanvalueiscalledrelativeerroror

fractionalerror.

17
=2 +3 and =4 +5 .Iftwo

⃗
A

̂
i

̂
j

⃗
B

̂
i

̂
j

vectorsareperpendicular,scalarproductoftwo

vectorsarezero.

. = .
⃗
A
⃗
B (2 +3

̂
i

̂
j)(4 +5

̂
i

̂
j)

=2 +3 kw;Wk; =4 +5 ,it
⃗
A

̂
i

̂
j

⃗
B

̂
i

̂
j

xd;Wf;nfhd;W nrq;Fj;;jhf,Uf;f,uz;bd;
];Nfyhh;ngUf;fy;RopMf,Uf;fNtz;Lk;.

. = .
⃗
A
⃗
B (2 +3

̂
i

̂
j)(4 +5

̂
i

̂
j)

1 (<) 6% 1 (D) 6%

2 (m) 1 2 (a) 1

3 (M) Ropahf,Uf;fNtz;bamtrpakpy;iy 3 (b) neednotbezero

4 (M) 3/2 mv2 4 (b) 3/2 mv2

5 (m) Row;rp,af;fk; 5 (a) purerotation

6 (M) Rw;Wf;Nfhspd;epiw 6 (b) Themassofthesatellite

7 (m) 1 7 (a) 1

8 (<) epiykj;jpUg;Gj;jpwd; 8 (d) momentofinertia

9 (,) 12s 9 (c) 12s

10 (M) 10klq;F mjpfhpf;Fk; 10 (b) increaseby10times

11 (<) 100Hzkw;Wk;6m 11 (d) 100Hzkw;Wk;6m

12 (,) xd;Wf;nfhd;W nrq;Fj;jhf 12 (c) orthogonaltoeachother

13 (M) ikaNehf;Ftpir 13 (b) centrifugalforce

14 (m) gf;fthl;LjphpG/ePsthl;LjphpG 14 (a) lateralstrain/longitudinal

strain

15 (,) 3 15 (c) 3
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. =8 +15 =13
⃗
A
⃗
B ( .

̂
i

̂
i) ( .

̂
j

̂
j)

. ≠0 so bothvectorsarenot
⃗
A
⃗
B

perpendicular.

. =8 +15 =13
⃗
A
⃗
B ( .

̂
i

̂
i) ( .

̂
j

̂
j)

. ≠0,itfs;nrq;Fj;J ntf;lh;fs;,y;iy.
⃗
A
⃗
B

18

19 S

.

N

O

ELEASTIC

COLLISION

INELASTIC

COLLISION

1 Totalmomentum is

conserved

Totalmomentum is

conserved

2 Totalkineticenergy

isconserved

Totalkineticenergyisnot

conserved.

3 Forcesinvolvedare

conservativeforces.

Forcesinvolvedarenon-

conservativeforces.

4 Mechanicalenergyis

notdissipated

Mechanicalenergyis

dissipatedintoheat,light

,sound,etc.

20

21

22
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23

24

gFjpIII Fwpg;G:vitNaDk;MW tpdhf;fSf;F tpilaspf;fTk;.tpdhvz 32f;F fl;lhakhf

tpilaspf;fTk; 6X3=18

25 TRIANGULATIONMETHOD:

 LetAB=hbetheheightofthe

treeortower.

 Letcbethepointofobservation

atdistancexfrom B.

 Placearangefinderatcand

measuretheangleofelevation,

ACB=θasshowninfigure.

 From ABC,tanθ=AB/BC=h/x

 h=xtanθ

 Knowingthedistancex,the

heighthcanbedetermined.

26  Aphysicalquantitywhichcanbe

describedonlybymagnitudeis

calledscalar.e.g:mass,speed,

time,distance

 Aphysicalquantitywhichcanbe

describedbybothmagnitudeand

directioniscalledvector.e.g

:forcevelocity,displacement
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27

28
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29

30  Allthemoleculesofagasare

identical,elasticspheres.

 Themoleculesofdifferentgasesare

different.

 Thenumberofmoleculesinagasis

verylargeandtheaverageseparation

betweenthem islargerthansizeof

thegasmolecules.

 Themoleculesofagasareinastate

ofcontinuousrandom motion.

 Themoleculescollidewithone

anotherandwiththewallsofthe

container.

 Thesecollisionsareperfectlyelastic

sothatthereisnolossofkinetic

energyduringcollisions.

 Betweentwosuccessivecollisions,a

moleculemoveswithuniform velocity.

 Themoleculesdonotexertanyforce

ofattractionorrepulsiononeach

otherexceptduringcollision.the

moleculesdonotpossessany

potentialenergyandtheenergyis

whollykinetic.

 Thecollisionsareinstantaneous.

 Thesemoleculesobeynewton’slaws

ofmotioneventhoughtheymove

randomly.
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31  Lawoflength:foragivenvalueof

accelerationduetogravity,thetime

periodofasimplependulum is

directlyproportionaltothesquare

rootofthelengthofthependulum.

 T∝ l

 Lawofacceleration:forafixed

lengththetimeperiodofasimple

pendulum isinverselyproportionalto

thesquarerootofaccelerationdueto

gravity. T∝
1
g

 Massofthebob(m)andamplitudeof

theoscillation(a)arenotaffectthe

timeperiodofthependulum

32

33 WhenSoldiersmarchonthebridge,their

steppingfrequencymaymatchonthe

naturalfrequencyofthebridge.Iitso,the

bridgewillvibratewithlargeramplitudedue

toresonance.Thismaycollapsethebridge.

gFjpIVFwpg;G:midj;J tpdhf;fSf;Fk;tpilaspf;fTk;.: 5X5=25

3

4

a

i)Checkthedimensionalcorrectnessofgiven

physicalequation

S=u + at2 1

2
t2

S=Lu=LT-1 t=Ta=LT-2

L=LT-1T2+LT-2T2

L=LT+L

Sincedimensionsonbothsidesarenotsame,

thegivenequationisdimensionallynotcorrect.

i)nfhLf;fg;gl;lrkd;ghLrhpah?

S=ut+ a
1

2
t2

S=Lu=LT-1 t=Ta=LT-2

L=LT-1T+LT-2T2

L=L+L

xUgbj;jhd newpKiwg;gbrkd;ghLrhp.

ii)
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ii)

 Convertaphysicalquantityfrom onesystem of

unitstoanother.

 Checkthedimensionalcorrectnessofagiven

physicalequation.

 Establishrelationsamongvariousphysical

quantities.

b
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3

5

a

S.N

O

SCALARPRODUCT

1
C= .
⃗
A
⃗
B

2 Itobeyscommutativelaw

. = .
⃗
A
⃗
B
⃗
B
⃗
A

3 Itobeysdistributivelaw

. = + .
⃗
A( +
⃗
B
⃗
C) ⃗

A.
⃗
B
⃗
A
⃗
C

4
When & areparallel

⃗
A
⃗
B

θ=00

=AB. )
⃗
(A
⃗
B

max

5
When & are

⃗
A
⃗
B

perpendicularθ=900

. )=0
⃗
(A
⃗
B

6 Selfdotproductofaunit

vectorisone . =1
̂
n

̂
n

7 Dotproductoforthogonal

unitvectors

. = . = . =0
̂
i

̂
j

̂
j

̂
k

̂
k

̂
i
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b



 Considerasphereofradiusrwhichfalls

freelythroughahighlyviscousfluidof

coefficientofviscosityη.

 ρ-densityofthesphere

 σ-densityofthefluid.

 Gravitationalforceactingonthesphere.

 Fg=m g= π ρg(downwardforce)
4

3
r3

 UpthrustU = π σg(Upwardforce)
4

3
r3

 viscousforceatterminalvelocityvt

 F=6πηrv
t

 thenetdownwardforceisequaltothenet

upwardforces.

 Fg=U+F F=Fg -U

 π ρg- π σg=6πηr
4

3
r3 4

3
r3 v

t

=
2 (ρ-σ)gr2

9η
v

t
v

t
α r2

 Terminalspeedofthesphereisdirectly

proportionaltothesquareoftheradius.
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3

6

a
 Workenergytheorem :

 Theworkdonebytheforceonthebodychanges

thekineticenergyofthebody.

 considerabodyofmassm atrestona

frictionlesshorizontalsurface.

 Thework(W)donebytheconstantforce(F)fora

displacement(s)inthesamedirectionis,

 W =Fs-----(1)

 Theconstantforceisgivenby,

 F=m a----(2)

 The3rdequationofmotioncanbewrittenas,

 = +2aSv2 u2

 a=
-v2u2

2s

 substituting‘a’valueinto theequation(2)we

get,

 F=m -----(3)( -v2u2

2s)
 Substituting3into(1)

 W =m s( -v2u2

2s)

 W = m - m
1

2
v2 1

2
u2

 Astherighthandsideoftheequationrepresents

changinkineticenergy(∆K.E)ofthebody,then

wecanwrite,

 W =∆K.E

 Specialcases:

 Iftheworkdonebytheforceonthebodyis

positivethenitsK.Eincreases.

 Iftheworkdonebytheforceonthebodyis

negativethenitsK.Edecreases.

 Ifthenoworkdonebytheforceonthebody

thenthereisnochangeinitsK.E
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b  Statement:

 Themomentofinertiaofaplanelaminar

bodyaboutan axisperpendicularto its

planeisequaltothesum ofmomentsof

inertiaabouttwoperpendicularaxeslying

intheplaneofthebodysuchthatallthe

threeaxesaremutuallyperpendicularand

concurrent.

 Consider a plane laminar object of

negligiblethicknessonwhich;theoriginO

lies.The mutuallyperpendicularaxes X

andYarelyingontheplaneandZ-axisis

perpendiculartoplaneasshowninfigure.



 LetusconsiderapointmassPofmassm

,whichisatadistancerfrom originO.

 Themomentofinertiaofthepointmass

abouttheZ-axisis,

 dIZ=m r2

 Themomentofinertiaofthewholebody

aboutthez-axisis

 IZ=∑m r2

 Herer2=x2+y2sothat

 =I
Z

∑m( + )x2 y2

 I=∑m +x2 ∑my2

 BUT = themomentofinertiaof∑mx2 I
Y

thebodyabouttheY-axisand = ,∑my2 I
x

 THEMOMENTOFINERTIAOFTHEBODY

ABOUTTHEX-AXIS

 THEREFORE, = +I
Z

I
Y

I
x

 = +I
Z

I
x

I
Y
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3

7

a
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b  STATEMENT:

 Therateoflossofheatofaobjectis

directlyproportionalto thedifferencein

thetemperaturebetweenthatobjectand

itssurroundings.

 α -(T- )
dQ

dt
T

s

 PROOF:

 Consideranobjectofmass m,specific

heatcapacitysattemperatureT,TSbethe

temperature ofthe surroundings.Ifthe

temperaturefallsbyasmallamountdTin

timedt,thentheamountofheatlostis,

 dQ=msdT---(1)

 DIVIDING BOTH SIDES OF THE ABOVE

EQUATIONBYdt

 = ------(2)
dQ

dt

msdT

dt

 From newton’slawofcooling

 α -(T- )
dQ

dt
T

s

 = -a(T- )---=(3)
dQ

dt
T

s

 -a =(T-T
s)

msdT

dt

 =
dT

(T- )T
S

-adt

ms

 Integrating the bove equation on both

sides

 ∫ =
dT

(T- )T
S

∫
-adt

ms

 ln(T- ) = + integrationT
s

-a t

ms
b

1
b

1

constant

 Takingexponentialonbothsides,

 T= +T
S

e
- t

a

ms
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 here = =constantb
2

e
b

1

3

8

a

 Theminimum speedrequiredtothrowa

bodytoescapefrom thegravitationalpullis

calledescapevelocity.

 Consideranobjectofmassm thrownup

withaninitialspeedvi.

 Theinitialtotalenergyoftheobject=kinetic

energy+potentialenergy.

 = m - ---(1)E
i

1

2
v2

i

GMM
E

R
E

 WhereME-massoftheearth.RE-radiusof

theearth

 whentheobjectreachesinfinitydistance,

gravitationalpotentialenergyiszeroU(ꚙ)=0

andkineticenergyisalsozero.

 Thereforefinaltotalenergyoftheobject

becomezeroEf=0

 Accordingtothelawofenergyconservation

 Ei=Ef-------(2)

 substitutingequation1into2

m - =0
1

2
v2

i

GMM
E

R
E

m = Whereve istheescape
1

2
v2

e

GMM
E

R
E

speed

= (G =g )v2

e

2GM
E

R
E

M
e

R2

e

=2gRv2

e E

=v
e

2gR
E

 Escapespeeddependsoni)Acceleration

duetothegravityii)radiusoftheearth

 itisindependentofthemassoftheearth

anddirectionthrown.
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 escapespeedoftheearth=11.2kms-1

B
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