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General Instructions:

()There are 33 questionsinall.Allquestions
arecompulsory.

(2)Thisquestion paper
has fivescctions:SectionA,

sectionB, sectionC, Section D and section E

(3) SectionA contains sixteenquestions,
twelveMCQ and tourASscrtionReasoning based of 1 mark cach,

marks cach,Section C contains seven questions ofthreemarks

SectionB containsfivequestionsottodauestionsoffourmatks each and sectionE containsthree

cach, Section D containstwocase

Questions of fivemarks cach.

(4)There is no overallchoice. However,
an internalchoicehas been providedinone question insection B,

one question in sectionC, onc question incachCBQ in secthonD and allthreequestions in section E. You

have to attemptonlyone
of thechoicesin such questions.

(5) Use ofcalculatorsare not allowed

SectionA

A ballis dropped from the top ofa building100 m high.At the same instantanother ballisthrown

upwards witha velocityof40 m/s from thebottom ofthe building.
The two ballswillmeet after:

a)5s

b)2 s

-c)2.5s

d)3 s

At time t =0a particlestartstravellingfroma height. 72 cm ina plane keepingzcoordinate

constant.At any instant of tuneit'spositionalongthe and � directionsare definedas 3t and 5t

respectively.At t Isacceleration oftheparticlewillbe

a) 32 +155

kb)-309

c)309

)32+ 15g +72

A car of mass m startsfromrestand acquiresa velocityalongeastv vi(V> 0) intwo seconds. [1]

Assuming the car moves withuniformacceleration,the forceexertedon thecar is

a) cxertedby the engine

b)more than
mu

castwardexerted due to the engincand overcomes the frictionofthe road
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2 castward and is duc tothefrictionon thetyrescxerted
lbytheroad

aym castwardandisexertedby the carenginc
A bullet of mass 0.012kgand

horizontalSpecd 70 ms- strikes a block of wood of mass 0.4 ko
and instantlycomes torestwith

respectto theblock.The blockissuspcnded fromthe ceilingby
means ofthinwircs.

Calculatetheheightto whichtheblockriscs.Also,
estimatc theamount of

heat producedintheblock?.

a) 72.2cm, 28.5 J

b)21.2cm, 28.5J

c)29.2cm, 29.5 J

d)23.2 cm, 38.5J

Three masses are placedon the x - axis:300ot orioin.500g atx = 40 cm and 400 gatxOcm. The distanceofthecenterofmass from the originis

a) 30 cm

b)40 cm

c) 45 cm

d) 50 cm

A satelliteofthe carthisrevolvingina circularorbit with a uniformspeed v.Ifthegravitationalforcesuddenlydisappcars,thesatellitewill:

a)move witha velocityv tarngentiallyto the originalorbit

b)fallwithincreasingvelocity

c)ultimatclycome torest,some we here on the originalorbit

d)continuetomove withvclocityv alongthe originalorbit

There aretwo wiresofsame materialand same lengthwhilethe diameterofsecond wireistwo
timesthe diameteroffirstwire,thentheratioofextensionproducedinthewireby applyingsame
loadwillbe

a)2:1

b) 1:1

c)4:1

d) 1:2

Ifdimensionsofcriticalvelocityve , ofliquidflowingthrougha tube,are expressed as n*p'r"],
wheren,p andrarethe coeficientofviscosityofliquid,densityofliquidand radiusofthetube
respectively,thenthe valuesofx,y andzaregivenby

a)-1,- 1,-1

b) 1,1,1

c)-1,-1, 1

[1]

[11

[1]

[1]
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1)

12

)1,-1,-1
A compositerod made ofcopper ((a=1,8x10-5 K-1

)aand steel(a=12 x 10-5 K-1)is
heated.Then

a)itbends withsteclon concavesidc

b)data is insufficient

c)itdoes notexpand

d)itbends withcopperonconcave side

A steam engine delivers5.4% 10 8 Jofwork per minureand serVices3.6 X 10 Jof heat per

minutefromitsboiler,What is the cfficiencyoftheenginerHow much heat is wasted per minute?

a) 14 percent,3,0X 109J

b) 12 percent,2.8X 109J

c) 13 percent,2.9x 109J

d) 15 percent,3.06x 10 ºJ

Airat 20,0°C inthe cylinderof adieselengine iscompressed trom an initialpressure of1.00 atm

and a volume of 800.0 cm 3 to a volume of 60.0cm .Assume thatairbehaves as an jdealgas

withy = 1,4and thatthe compressionisadiabatic.Find thefinaltemperature oftheair.

a)826 K

b) 679 K

c)765 K

d) 898 K

Ifthe period ofoscillationofmass M suspended from a springisone second, then theperiodof

mass 4 M willbe:

a) 4s

b) 2s

[1|

[1]

13

14

Assertion(A):Power of machinegun isdetermined by both, thenumber ofbulletsfiredper

second and kineticenergy ofbullets.

Reason (R):Power ofany nachineis defined as work done (by it)per unittime.

ABoth A and R are trueand R isthe corectexplanation of A.

b)Both A and R are truebut R isnotthecorrectexplanationofA.

c)A istruebut R is false.

d) A isfalsebut R istrue.

Assertion:Ifthevolume ofa body remains unchanged, when subjected to tensilestrain,thevalue

[1]

[1]
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of Poisson'sratiois

Reason: Phospbor bronzehas low Young's modulus
and higherrigidity

modulus.

a) Assertion and reason both are corectstatements
and reason iscorrect

explanation
forassertion

b) Assertionand reason both are correct1statementsbut rcason
is not correctcxplanation

for

assertion.

c)Assertioniscorrectstatementbut reason iswrongstatement.

d) Assertioniswrongstatementbut rcasoniscorrecttatement.

1SIAssertion:Viscous force is mcasurement ofresistanceofaliquid.

Reason: Work done by viscousforcecovertekincticcnergy intoheat cncrgyofliquid.

a)Assertionand rcason boh are coecttaontsand reason iscorrectexplanationforasscrtion.

b)Assertionand rcason both are correctstatementsbut reason is notcorrectcxplanationtor

assertion.

c)Assertion iscorrectstatcment but reason iswrongstatement

d)Assertioniswrongstatement but reason iscorectstaterment.

16Assertion(A):Liquidsusuallyexpand morethan solids.
11

Reason (R):The intermolecularforcesinliquidsareweaker than insolids.

a) Both A and R are trueand R isthe correctexplanationofA.

b)BothA and R aretruebut Risnotthecorrectexplanation otA.

)A istruebut Risfalse.

d)A isfalsebut R istruc.

Section B

17Why can'twe use a pendulumtowork asa clockina satellite? 21

18 A bodyismovingwitha uniformvelocityof10 ms ona circularpath ofdiameter2.0 m.

Calculate(i)thedifferencebetwcenthemagnitudcofthe displacementofthe body and thc
distancecoveredinhalfa roundand () the magnitudeofthcchange invelocityofthebody in
halfaround.

19 A trainhas to negotiate a curveof 400 m. By how much shouldtheouterrailbe raisedwith |21

respcctto the innerrailfora speed of48 kmh- ?The distancebetweentherailsis1 m.

|20|Define power. Prove thatP =F-ð,where thesymbols have theirusualmeanings 2]

21|A particleexecutes SHM on a straight-linepath.The amplitudeofoscillationis 2 cm When the (21

displacementoftheparticlefromthe mean positionislcm, the magnitudeofitsaccelerationi
equalto itsvelocity.Findthetimeperiod,maximum velocityand maximum accelerationofSHM.

OR

1fthe length ofa simplependulunisincreasedby 25%, thenwhat isthechangeinitstimeperiod?

Section(

22 A batsman deflectsaballby anangleof45° withoutchangingitsinitialspeed which isequalto54 |3]
km/h. What istheimpulseimpartedtotheball?(Mass ofthe ballis0.15kg)
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3A disc
rotatingaabout itsAxis withangular speeda

olacedlightly(withoutay
translationalIhr A perfectlyfrictionlesstable.The radiusofthebetsR.What

e pointsA,BanddCon thediec?Willthe discrollinthe atrcetionindieat incarvelocitiesof

OR

Estimatethemoment ofinertiafora discofradiusR and mass M aboutan axis passing through itscentreand perpendicularto itsplane.

A verticaloff-shorestructuc
iletowithstandamaximum stressof10 Pa IsthestructureSuitablefor e

3 km. andip op ot an olwellinthe ocean? Take
depth oftbeoceantobe roughlyents

25
Ogam holeculeof a gas at 400k cxpandsisothermallyuntitOne kilog ilitsvolume isdoubled.FindthenodveeA

Dunt ofwork done and heat producec
amou

26PreProvethattheaverage KineticEnergy of a moleculeofndcalgas isdirectlypronortionaltothe
absolutetemperature ofthe gas,

2 Provethatthesum ofkineticenergy,potentialenergy and totalchergy of a particledoingSHMi
constant

28 What arestandingwaves? DiscussanalyticalMethodotformationof standingwaves instarched
String?

SectionD

29 Read thetextcarefullyand answerthequestionstA System ot twWo blocksisattachedwitha
springand stretchedby two equaland oppositeforcesas shown inthe figure.Letthemaximum
stretchofspringtowardseach blockis.

31

31

31

(31|

(31

41

1 The magnitude of springforceon blockBis

a) kx-2

b)2kx

c)kx

=0

2. The equationofSHM forblockB when F frombothblocksisremoved,is

a)FsHM -kx
b)Fsex - kx
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1,

c)Fsxema
d) Esww

The timeperiodofthetwoblockssystemis

4 InSHM.

PE isstoredduetoelasticityof system
b. KE isstoredduetoinertiaofsystem
c. Both KEB and PE arestoredby virtueofclasticityofsystern
d. PE s storcddue toelasticityofsvstemand KE isstoreddue toinertiaofsystem

a) Option(a)

b)Option(d)

c)Option(b)

d) Option(c)

30

OR

5

a Timeperiodofa sprng-mass system depcndson itsamplitude.

h
Time periodofa spring-mass system dependson itsmass.

C
Time periodofa spring-mass system dependson springconstant

a)IandII
b)IlandI
c)Allofthese

d)IandIII
Read the textcarefullyandanswer the questions:A stone isdropped ina liquidatrestina
tank.The fig(a)below shows circularwave fonts.The waves produced at the centroofa circular

rippletank.Two corksA and B, floatson thewater and moves up & down on thesurfaceasthe

wave passes.The wavelengthofthewave is8.0 cm.

The Fig(b)shows how thedisplacement of Avarieswithtime.

4

Page No.6of8/AnnualExamination/Physics/XIFor more info visit : www.aspirationsinstitute.com



1.

2.

4.

5.

Narme the type of waycs producedonwatersurfhce.

a)Longitudinalwave

b)EM Wave

)Transversewave
d)Sound wave

What istheamplitudeofthe vibrationsofA as wave passes?

a) 0.5Omn

b) 8 mm

c)2mmn

d)0,25 mm

The horizontaldistancebetween A and B ishalfthe wavelengthofthe wave,then the

displacementofB withtime is

a)oppositeto thatofA withcqual magnitude

b)doublein magnitude as thatofA

c)same as thatofA withequalmagnitude

d) halfinmagnitude as thatofA

What isthe frequencyofthe wave?

a)0.2Hz

b)4 Hz

)0.4Hz

d)2Hz

OR

Ifthedistancebetwecn the center of therippletank and itsedge is40 cn, then the time

taken by the wave to travelfrom the centerofthe tank to the edge is

a)2.5s

b)4.5s

c)3s
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d)5s

ry
dropletsofradii0.1cm and0,2cm collapseintoone single drop.

31Two mercury

What amount ofenergy is rolcased The suface
tension of mercuryS435.5x 10- Nm.

When two or more dropletscollapseto form a bigger drop, thenshow thatitssurfaceareadecreases and encrgyisrelcascdequaltoSAA

22

33

OR
Derivean cxpreSsionforthe excess pressure insidea soap bubbic.
DescribetheworkingofCarnotengine Obain an expressionforitsefficiency

OR
What ishcatengine.DiscuSstheworkingofheatenginc inbrici.
Deriveancxpressionfornthmode ofvibrationincase ofa closedendorganpipe.Hences Bevalue of V�:V:Vs.

OR

ObtaintheNewton Formulaforthe sneed ofsound wvaves ingases? What correctionwas made by
LaplaceintheNcwton formula?

51
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