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         PART A - PHYSICS
ALL THE GRAPHS/DIAGRAMS GIVEN ARE
SCHEMATIC AND NOT DRAWN TO SCALE.

1.

2.

I

The density of a material in the shape of a

cube is determined by measuring three

sides of the cube and its mass. If the

relative errors in measuring the mass and

length are respectively 1.5% and 1%, the

maximum error in determining the density

is :

(1)2.5%
 (2)3.5%
(3). 4.5%

 (4)6%
 All the graphs below are intended to

 represent the same motion. One of them

 does it incorrectly. Pick it up.

            velocity

(1)

(2)

(3)

(4)

-> position

distance

position

-?time

velocity

-?time

Two masses 1^ = 5 kg and m2 = 10 kg,

connected by an inextensible string over a

frictionless pulley, are moving as shown

in the figure. The coefficient of friction of

horizontal surface is 0.15. The minimum

weight m that should be put on top of m2

to stop the morion is :

mil
Tmlg

(1)18.3 kg

(2)27.3 kg

(3)43.3 kg

(4)10.3 kg

4. A particle is moving in a circular path of

      radius a under the action of an attractive

      potential U=j. Its total energy is :

A/Page 2 SPACE FOR ROUGH WORK

6.

'*

(1)

(2)

(3)

(4)

4 a2

k
2 a2

Zero

-1 A
2 a2
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rf^'i?

5.Inacollinearcollision,aparticlewithan

initialspeedv0strikesastationaryparticle

ofthesamemass.Ifthefinaltotalkinetic

energyis50%greaterthantheoriginal

kineticenergy,themagnitudeofthe

relativevelocitybetweenthetwoparticles,

aftercollision,is:

(2)V2vo

>T2

6.Sevenidenticalcircularplanardisks,each

ofmassMandradiusRarewelded

symmetricallyasshown.Themomentof

inertiaofthearrangementabouttheaxis

normaltotheplaneandpassingthrough

thepointPis:

v_\.v_

(4)fMR2

7.

8.

FromauniformcirculardiscofradiusR

andmass9M,asmalldiscofradius@is

removedasshowninthefigure.The

momentofinertiaoftheremainingdisc

aboutanaxisperpendiculartotheplane

ofthediscandpassingthroughcentreof

(4)jMR2

Aparticleismovingwithauniformspeed

inacircularorbitofradiusRinacentral
forceinverselyproportionaltothenth

powerofR.Iftheperiodofrotationofthe

particleisT,then:

(1)TocR3/2foranyn.

(2)TaR*+1

(3)TcR(n+l)/2

(4)TaR"/2
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<<-~ if K *t

h

/.

"4 *

1

#@+

y

Ka

mg

3mg

3Ka

mg
Ka
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14.ThreeconcentricmetalshellsA,BandC

ofrespectiveradiia,bandc(a<b<c)

havesurfacechargedensities+<r,@aand

+arespectively.ThepotentialofshellB

is:

aFa2-b21
eoLa+CJ

r,2,2i
cta@dP>oLb+CJ

p>@[b+"J

<rT-b2-c21
<4>coLc+3J

15.Aparallelplatecapacitorofcapacitance

90pFisconnectedtoabatteryofemf

20V.Ifadielectricmaterialofdielectric

constantK=@isinsertedbetweenthe

plates,themagnitudeoftheinduced

(1)1.2nC

(2)0.3nC

(3)2.4nC

(4)0.9nC

16.

17.

18.

Inana.c.circuit,theinstantaneouse.m.f.

andcurrentaregivenby

e=100sin30t

(ir^l
i=20sin30t--

Inonecycleofa.c,theaveragepower

consumedbythecircuitandthewattless

currentare,respectively:

(1)50,10

1000
(2)-^",10

50
(3)^,0

(4)50,0

Twobatterieswithe.m.f.12Vand13V

areconnectedinparallelacrossaload

resistorof10ft.Theinternalresistancesof

thetwobatteriesare1$1and2(1

respectively.Thevoltageacrosstheload

liesbetween:

(1)11.6Vand11.7V

(2)11.5Vand11.6V

(3)11.4Vand11.5V
(4)11.7Vand11.8V

Anelectron,aprotonandanalpha

particlehavingthesamekineticenergyare

movingincircularorbitsofradiir^rp,ra

respectivelyinauniformmagneticfieldB.

Therelationbetweenre,r,rais:

(1)re>rp=ra

(2)re<rp=ra

<3)re<rp<ra

(4)re<rc<rp
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19.Thedipolemomentofacircularloop

carryingacurrentI,ismandthemagnetic

fieldatthecentreoftheloopisBj.When

thedipolemomentisdoubledbykeeping

thecurrentconstant,themagneticfieldat

thecentreoftheloopisB2.Theratio@
B2

(1)2

(2)S

(3)42

<4>72

20.ForanRLCcircuitdrivenwithvoltageof

amplitudevmandfrequencyu>0=.@@

thecurrentexibitsresonance.Thequality

factor,Qisgivenby:

<3>KQ

CR
<4>^7

21.AnEMwavefromairentersamedium.

Theelectricfieldsare

E2=E02xcos[k(2z-ct)]inmedium,

wherethewavenumberkand

frequencyvrefertotheirvaluesinair.The

mediumisnon-magnetic.Iferiand@r

refertorelativepermittivitiesofairand

mediumrespectively,whichofthe

followingoptionsiscorrect?

e11

22.UnpolarizedlightofintensityIpasses

throughanidealpolarizerA.Another

identicalpolarizerBisplacedbehindA.

TheintensityoflightbeyondBisfoundto

Ibe@.NowanotheridenticalpolarizerC

isplacedbetweenAandB.Theintensity

beyondBisnowfoundtobe@.Theangle

betweenpolarizerAandCis:

(1)0(2)30(4)60
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23.Theangularwidthofthecentral

maximuminasingleslitdiffraction

patternis60.Thewidthoftheslitis

1(Jim.Theslitisilluminatedby

monochromaticplanewaves.Ifanother

slitofsamewidthismadenearit,Young's

fringescanbeobservedonascreenplaced

atadistance50cmfromtheslits.Ifthe

observedfringewidthis1cm,whatisslit

separationdistance?

(i.e.distancebetweenthecentresofeach

(1)25(Jim

(2)50p.m

(3)75urn

24.Anelectronfromvariousexcitedstatesof

hydrogenatomemitradiationtocometo

thegroundstate.LetXn,kbethe

deBrogliewavelengthoftheelectronin

thenthstateandthegroundstate

respectively.LetAnbethewavelengthof

theemittedphotoninthetransitionfrom

then*statetothegroundstate.Forlarge

n,(A,Bareconstants)

(1)V-A+-5-

(2)An=A+BXn

(3)A^A+BX*

(4)A*-X

25.

26.

27.

11 theserieslimitfrequencyoftheLyman

seriesisvL,thentheserieslimitfrequency

ofthePfundseriesis:

(4)vL/25

Itisfoundthatifaneutronsuffersan

elasticcollinearcollisionwithdeuterium

atrest,fractionallossofitsenergyispd;

whileforitssimilarcollisionwithcarbon

nucleusatrest,fractionallossofenergy

ispc.Thevaluesofpdandpcare

respectively:

(1)(-89,-28)

(2)(-28,'89)

Thereadingoftheammeterforasilicon

diodeinthegivencircuitis:

h.1**.

(1)0
(2)15mA
(3)11.5mA

(4)13.5mA
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55.Analkaliistitratedagainstanacidwith

methylorange asindicator,whichofthe

followingisacorrectcombination?

Base

(1)Weak

(2)Strong

(3)Weak

(4)Strong

Acid

Strong

Strong

Strong

Strong

Endpoint

Colourlessto

pink

Pinkishred

toyellow

Yellowto

pinkishred

Pinkto

colourless

56.Thepredominantformofhistamine

presentinhuman

Histidine=6.0)

mO"
H

(2)k@y

H

(3)4@x
H

H

(4)C\

NH2

NH2

57.

58.

Phenolreactswithmethylchloroformate

inthepresenceofNaOHtoformproduct

A.AreactswithBr2toformproductB.

AandBarerespectively:

(1)

(2)

(3)

(4)

The

^^OHBr^^_OH

0

rT^

nrpand(-.r-ul^^lOCH3UlOCH3

OBrO

increasingorderofbasicityofthe

followingcompoundsis:

(a)

(b)

(c)

(d)

(1)
(2)

(3)
(4)

NH2

NHCH3

(a)<(b)<(c)<(d)

(b)<(a)<(c)<(d)

(b)<(a)<(d)<(c)

(d)<(b)<(a)<(c)
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..... ^
*r*i

61.

62.

63.

64.

PARTC-MATHEMATICS

TwosetsAandBareasunder:

A={(a,b)eRxR:|a-5|<1and

B=j(a,b)eRxR:4(a-6)2+9(b-5)2

<36}.Then:

(1)BcA
(2)AcB
(3)AnB=<|>(anemptyset)

(4)neitherAcBnorBcA

LetS={xeR:xS0and

2|Vi-3|+^(V^-6)+6=0).ThenS:

(3)containsexactlytwoelements.

(4)containsexactlyfourelements.

Ifa,peCarethedistinctroots,ofthe
equationx2-x+1=0,thena101+B107is

equalto:

(1)-1

(2)0
(3)1
(4)2

If

x-i2x2x

2xx-i2x

2x2xx-i

={A+Bx)(x-A)2,

thentheorderedpair(A,B)isequalto:

(2)(-4,3)

(3)(-4,5)

(4)(4,5)

65.

66.

67.

Ifthesystemoflinearequations

x+ky+3z=0

3x+ky-2z=0

2x+iy-3z=0

XZ

isequalto:

(1)-10

(3)-30

(4)30

From6differentnovelsand3different

dictionaries,4novelsand1dictionaryare

tobeselectedandarrangedinarowona

shelfsothatthedictionaryisalwaysin

themiddle.Thenumberofsuch

arrangementsis:

(1)atleast1000

(2)lessthan500

(3)atleast500butlessthan750

(4)atleast750butlessthan1000

Thesumoftheco-efficientsofallodd

degreetermsintheexpansionof

[x+-Jx3-l)+[x--Jx3-l),(x>l)

a)-i.

(2)0
(3)1
(4)2
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68.

69.

70.

71.

Letava2,a3,,a49beinA.P.suchthat

Xa4k+l=416andag+a43=66.If

al+a2++a17=I40m'tnenmis

(1)66

(3)34
(4)33

LetAbethesumofthefirst20termsand

Bbethesumofthefirst40termsofthe

series

l2+2-22+32+2-42+52+2-62+

IfB-2A=100\,then\isequalto:

(1)232
(2)248
(3)464

Foreacht@R,let[t]bethegreatestinteger

lessthanorequaltot.Then

.'i@H!]+?[?])
(1)isequalto0.

(2)isequalto15.

(4)doesnotexist(inR).

LetS=(teR:/(*)=|x-ir|@(eW-1)sinx|

isnotdifferentiableatt}.ThenthesetSis

equalto:

(1)<(>(anemptyset)

(4){0,u)

72.Ifthecurvesj/2=6x,9x2+by2=16

intersecteachotheratrightangles,then

(2)-2

73.Letf(x)=x2+\andg(x)=x--,

x<lR-{-l,0,1).Ifh(x)=^M,thenthe

localminimumvalueofh(x)is:

74.Theintegral

fsin2;tcos2xA

J(sinx+cosxsinx+sinxcosx+cosx)

U3(1+tan3x)

il\~1C
('3(1+tan3x)

fn\If

/*\~IP
(4)*+*^

(whereCisaconstantofintegration)
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75.The

(1)

(2)

(3)

(4)

76.Let

~y
@1iipnffsin*dxis@

"2

(a<p)betherootsofthe

equation18a:2-9irx+iT2=0.

area
(insq.units)boundedby

y=[gof)(x)andthelinesx=a,

(2)

(3)

(4)

I(V3-V2)

i(V2-l)

quadratic

Thenthe

thecurve

x=Pand

77.

78.

79.

Letj/=y(;f)bethesolutionofthe

differentialequation

sinx@+ycosx=ix,x@(0,tt).If

y@1=0/theny@isequalto:

Astraightlinethroughafixedpoint(2,3)

intersectsthecoordinateaxesatdistinct

pointsPandQ.IfOistheoriginandthe

rectangleOPRQiscompleted,thenthe

(1)3%+2y=6

(3)3x+2y=xy

(4)3x+1y=6xy

Lettheorthocentieandcentroidofa

trianglebeA(-3,5)andB(3,3)

respectively.IfCisthecircumcentreof

thistriangle,thentheradiusofthecircle

havinglinesegmentACasdiameter,is:

(2)2VT6

(4)34
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86.Abagcontains4redand6blackballs.A

ballisdrawnatrandomfromthebag,its

colourisobservedandthisballalongwith

twoadditionalballsofthesamecolourare

returnedtothebag.Ifnowaballisdrawn

atrandomfromthebag,thenthe

probabilitythatthisdrawnballisred,is:

!

87.IfY,(xi-5)=9and(xt-5)2=45,

thenthestandarddeviationofthe9items

Xyx2,,x9is:

(2)4

(4)3

88.Ifsumofallthesolutionsoftheequation

8cosx-cos@+x-cos@-i--=1IUJUJ2j
in[0,it]iskir,thenkisequalto:

(2)T

(3)f
20

89.PQRisatriangularparkwith

PQ=PR=200m.AT.V.towerstandsat

themid-pointofQR.Iftheanglesof

elevationofthetopofthetoweratP,Q

andRarerespectively45,30and30,

thentheheightofthetower(inm)is:

(1)100

(3)100n/3

(4)50V2

90.TheBooleanexpression

~(pvq)v(~pAq)isequivalentto:

(1)~p

(4)~q

-oOo-
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