Q.1

Ans.

Q.2

Ans.

Q.3

Ans,

Q.4

Ans.

1T JEE-2010 Paper-1 (Chemistry)
PART-I CHEMISTRY
SECTION-I
(Single Correct Choice Type)

This section contains 8 multiplechoicequestions. Each question has4 choices(A), (B), (C) and (D),
out of which ONLY ONE iscorrect.

Pl ots showing the variation of the rate constant (k) with temperature (T) aregiven below. Theplot that
followsArrheniusequationis

f f f f
k k k k
(A) (B) © (D)
T— T— T—
[A]

Inthereaction QOCHg __HBr_ theproductsare

(A) BFOOCW andH, (B) QBr and CH,Br
(©) QBr and CH,OH (D) QOH and CH,Br
[D]

The correct statement about thefollowing disaccharideis

CH.OH
o H

’ CH,OH O §

H

OH H H HO
o)

OCH,CH,O CH,OH
H  OH OH H
(@) (b)

(A) Ring (a) ispyranosewith a-glycosidiclink.
(B) Ring (a) isfuranosewith a-glycosidiclink
(©) Ring (b) isfuranosewith a-glycosidiclink
(D) Ring (b) ispyranosewith 3-glycosidiclink
[A]

The synthesisof 3-octyneisachieved by adding abromoalkaneinto amixture of sodiumamideand an
akyne. The bromoalkaneand akynerespectively are

(A) BrCH,CH,CH,CH,CH, and CH,CH,C=CH

(B) BrCH,CH,CH, and CH,CH,CH,C=CH

(C) BrCH,CH,CH,CH,CH, and CH,C=CH

(D) BrCH,CH,CH,CH, and CH,CH,C=CH

[D]
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Q.5  Theionizationisomer of [Cr(H,0),CI(NO,)]Clis

(A)[Cr(H,0),(O,N)]ICI, (B)[Cr(H,0),Cl,] (NO,)
(C)[Cr(H,0),CI(ONO)]CI (D) [Cr(H,0),Cl(NO,)]-H,0
Ans. [B]

Q.6  Thecorrect structure of ethylenediaminetetraaceticacid (EDTA) is
HOOC-CH,

CH,~COOH
N s
(A) /N—CH—CH—N\
HOOC-CH,) CH,-COOH
HOOG COOH
\N CH,~CH N/
(B) —CH Ul
Hooc” N COOH
HOOC-CH,
CH,~COOH
AN s
©) /N—CHz—CHZ—N\
HOOC-CH, CH,~COOH
/COOH
HooC-CH,  ¢H; H
N /

N-CH-CH-N

/ AN
(©) H (|:H2 CH,-COOH
HOOC

Ans. [C]
Q.7  Thebond energy (inkcal mol2) of aC—C single bond is approximately

(A)1 (B) 10 (C) 100 (D) 1000
Ans. [C]
Q.8  Thespecieswhich by definition hasZERO standard molar entha py of formationat 298K is

(A) Bry(9) (B)Cl,(9) (C)H,O(9) (D) CH,(9)
Ans. [B]
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Q.9

Ans.

Q.10

Ans,

Q.11

Ans.

Q.12

Ans.

Q.13

Ans.

SECTION-I|

(Multiple Correct Choice Type)
Thissection contains 5 multiplechoicequestions. Each question has4 choices(A), (B), (C) and (D),
out of which ONE OR M ORE may be correct.

OH
Inthereection© NeaOH(aa)/Br  theintermediate(s) is(are)

Oe (@) Oe o
Br %
A) (B) © D) @
Br Br Br Br Br

[A, B, C]

Amongthefollowing, theintensive property is(propertiesare)

(A) molar conductivity (B) dectromotiveforce

(C) resistance (D) hesat capacity

[A, B]

Thereagent(s) used for softening thetemporary hardness of water is(are)

(A) Ca,(PO,), (B) Ca(OH), (C) Na,CO, (D) NaOCl
[B, C, D]

Aqueous solutions of HNO,, KOH, CH,COOH, and CH,COONa of identical concentrations are
provided. Thepair(s) of solutionswhichformabuffer uponmixingis(are)

(A) HNO, and CH,COOH (B) KOH and CH,COONa
(C) HNO, and CH,COONa (D) CH,COOH and CH,COONa
[C.D]

[Option ‘C’ is correct under certain condition]

Inthe Newman projection for 2,2-dimethyl butane

X
H,C CH,
H H
Y
X andY canrespectively be
(A)HandH (B) Hand C,H, (C)CH;andH (D) CH;and CH,

[B, D]
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Q.14

Ans.
Q.15
Ans.
Q.16

Ans,

Q.17

Ans.

Q.18

Ans.

SECTION-III

(Paragraph Type)
Thissection contains 2 par agr aphs. Based upon thefirst paragraph 3 multiplechoicequestionsand
based upon the second paragraph 2 multiple choice questions haveto be answered. Each of these
guestionshas4 choices(A), (B), (C) and (D) out of which ONLY ONE iscorrect.

Paragraph for Questions 14 to 16
Copper isthemost nobleof thefirst row transition metalsand occursin smal depositsin severa countries.
Oresof copper include chal canthite (CuSO,-5H,0), atacamite (Cu,CI(OH),), cuprite (Cu,O), copper
glance (Cu,S) and maachite (Cu,(OH),CO,). However, 80% of theworld copper production comes
fromtheore cha copyrite (CuFeS,). Theextraction of copper from chal opyriteinvol ved partia roasting,
removal of iron and sdf-reduction.
Partial roasting of chal copyrite produces
(A) Cu,Sand FeO (B) Cu,0and FeO
(C) CuSand Fe,0, (D) Cu,0 and Fe,0,
[A]

Ironisremoved from cha copyriteas
(A) FeO (B) Fes (C) Fe,0q (D) FeSiO,
[D]

In salf-reduction, thereducing speciesis
(A)S (B) O* (©) & (D) SO,
[C]

Paragraph for Questions 17 to 18
Theconcentration of potassumionsingdeabiologicd cdl isat least twenty timeshigher thantheoutside.
Theresulting potentid differenceacrossthecdll isimportant in several processes such astransmission of
nerveimpulsesand maintai ning theion balance. A smplemodd for such aconcentration cell involvinga
meta M is.
M(s) |[M*(ag; 0.05 molar) ||M™* (ag; 1 molar) | M(s)
For theabove e ectrolytic cell the magnitude of thecell potentia |E_, [= 70 mV.

For theabovecell

(A)Ey <0,AG>0 (B) E,4>0;AG<0
(C)E 4 <0;AG°>0 (D) E >0, AG° <0
[B]

If the 0.05 molar solution of M* isreplaced by a0.0025 molar M™* solution, then the magnitude of the
cdl potentia would be

(A)35mV (B) 70mV (C) 140 mV (D) 700 mV

[C]
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Q.19

Ans.

Q.20

Ans.

Q.21

Ans.

Q.22
Ans.

Q.23
Ans.

Q.24
Ans.

Q.25

Ans.

SECTION-IV

(Integer Type)
This Section contains TEN questions. The answer to each questionisasingledigit integer ranging
from0to 9. Thecorrect digit below the question number inthe ORSisto be bubbled.

Intheschemegiven bel ow, thetota number of intramol ecular adol condensation productsformed from

Y’is
1.05 5 v 1.NaOH(aq) N
2.Zn,H,0 2.heat

Amongst thefollowing, thetotal number of compounds solublein agueousNaOH is

[1]

HC s COOH OCH,CH, OH
) O o Q)
OH
NO, CH,CH, COOH
& Sl “
l o0
H,C”™ SCH,

[4]

Amongst thefollowing, thetotal number of compoundswhose aqueous sol ution turnsred litmus paper
blueis

KCN K,SO, (NH,),C,0, NaCl Zn(NO,),

FeCl, K,CO, NH,NO, LiCN

[3]

Based on V SEPR theory, the number of 90 degree F-Br—F angles in BrFis
[0]

Thevaueof ninthemolecular formulaBe AlL.S O, gis

[3]

A student performsatitration with different burettes and findstitrevalues of 25.2mL, 25.25mL, and
25.0mL. Thenumber of significant figuresintheaveragetitrevaueis

[3]

Theconcentration of R inthereaction R — Pwasmeasured asafunction of timeand thefollowing data
isobtained:

[R](molar) [ 1.0 | 0.75 | 0.40 | 0.10
t(min) |00 005012018

Theorder of thereactionis:
[O]
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Q.26  Thenumber of neutronsemitted when 23°U undergoes controlled nuclear fissonto 132 Xe and 305 is
Ans.  [4]

Q.27 Thetota number of basic groupsinthefollowingformof lysineis

@
H,N-CH,~CH,~CH,—CH, o
J
CH — C\
e
H,N O
Ans. [2]

Q.28 Thetota number of cyclicisomerspossiblefor ahydrocarbonwiththe molecular formulaC,H,is
Ans. [5]
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Q.29

Ans.

Q.30

Ans,

Q.31

Ans.

Q.32

Ans,

Q.33

Ans.

1T JEE-2010 Paper-1 (Mathematics)
PART-Il (MATHEMATICS)
SECTION-I
(Single Correct Choice Type)

This section contains 8 multiplechoicequestions. Each question has4 choices(A), (B), (C) and (D),
out of which ONLY ONE iscorrect.

X
Thevalueof Lim is.[tlrl(lﬂ) dt is
x=>0 X7y t7+4
A)O B 1 C 1 D 1
() ®) 1, ©) o, D) o

[B]

X 1
Thenumber of 3 x 3 matrices A whose entries are either 0 or 1 and for which the system A {y} = !O]
z 0

hasexactly twodigtinct solutions, is
(A)O (B) 2°-1 (C) 168 (D)2
[A]

Let P, Q, R and Sbhethepointson the planewith positionvectors — 2{ - j, 4i, 3i +3j ad —3i + 2]
respectively. Thequadrilateral PQRS must bea

(A) pardldlogram, whichisneither arhombusnor arectangle.

(B) square.

(C) rectangle, but not asquare.

(D) rhombus, but not asquare.

[Al

Let o beacomplex cuberoot of unity with = 1. Afair dieisthrown threetimes. If r,, r, andr; arethe

numbers obtained on thedie, then the probability that » + 0 +®" =0is

oL o L o2 o L
(M) 15 ®) g © 5 (D) 35
[C]

. _ . . Xy z . _
Equation of the planecontainingthestraight line 5" 3 =2 and perpendicular to the plane containing
thestraightlines = => == and > =2 == i
edraghtlines 5 ="y=> and =5 =,is
(A)x+2y—2z=0 (B)3x+2y—2z=0 (C)x-2y+z=0 (D)5x+2y—4z=0
[C]
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Q.34

Ans.

Q.35

Ans.

Q.36

Ans.

Q.37

Ans,

Q.38

Ans.

If theanglesA, B and C of atrianglearein an arithmetic progression and if a, b and ¢ denotethelengths

a_. C .
of thesidesoppositetoA, B and C respectively, then the va ue of theexpression ESI n2C+ ESI n2A,

is

1
(A) 5 (B) ? ©1 (D) /3
[D]

2

2
Let f, g and h be real-valued functions defined on the interval [0, 1] by f (x) = € +€&* |

g(x)= xe* +e and h(x) = x% +e Ifa b and ¢ denote respectively, theabsol ute maximum
of f,gandhon[0, 1], then

(A)a=bandczb (B)a=candazb (C)azbandczb (D)a=b=c

[D]

Let p and q be real numberssuchthat p= 0, p># qand p®#—q. If o and  are nonzero complex

o
numberssatisfying o+ =—p and o + B3 = g, then aquadratic equation having E and 5 asitsroots
IS
(A) (PP +a)x*—(pP+20x + (PP +a) =0 (B) (P> +)x*~ (p*-2q)x + (p°>+ ) =0

©) (PP - x®>—(5p*-29)x + (p2—q)=0 (D) (P>~ x> (5p+2g)x + (p*~q) =0
[B]

SECTION-II
(Multiple Correct Choice Type)
Thissection contains 5 multiplechoicequestions. Each question has4 choices(A), (B), (C) and (D),
out of which ONE OR M ORE may be correct.
T
6
toA, B and C respectively. Thevalue(s) of x for which a=x?+x+1,b=x?—1and c=2x + | is/are

(A) -(2++3) (B) 1++/3 (C) 2443 (D) 443
[B]

Let ABC beatrianglesuchthat /ACB = — andlet a, b and c denotethe lengths of the sidesopposite

X
Let f beareal vaued function defined ontheinterval (0, o) by f (x) = Inx + | V1+Sint dt Thenwhich
0

of thefollowing statement(s) igaretrue?

(A)f" (x) existsfor dl x € (0, )

(B) ' (x) existsfor al x € (0, «0) and f ' iscontinuous on (0O, «) but not differentiable on (O, «).
(C) thereexistsa. > 1 suchthat [f' (X) |<|f (X)|forall X € (o, =)

(D) thereexists p >0suchthat |f (x)|+|f'(X)|<pforalx e (0, )

[B.C]
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Q.39

Ans.

Q.40

Ans.

Q.41

Ans.

Q.42

Ans.

Q.43

Ans.

Q.44

Let A and B betwo distinct point on the parabolay? = 4x. If theaxis of the parabolatouchesthecircle
of radius r havingAB asitsdiameter, thenthe dlopeof thelinejoiningA and B can be

-1 1 2 _2
(A) s (B) . © N (D) e
[C, D]

xAa-x)t

Thevalue(s) of { L isare)

22 2 71 3n
(A) =~ (B) 105 @O0 (D) I
[A]

Let z, and z, betwo distinct complex numbesand let z = (1 t)z, +tz, for somereal number t with
0 <t <I.If Arg(w) denotes the principal argument of a nonzero complex number o, then

A)lz—z |+ |z2-2,|=12,-2,]| (B)Arg(z-z,) =Arg(z-z,)
z-2, Z-%Z
©) |z2,-2, z,-7|70 (D)Arg(z-z,) =Arg(z,~z,)
[A, C, D]
SECTION-III
Comprehension Type

Thissection contains 2 groups of questions. Based upon thefirst paragraph 3 multiple choice questions
and based upon the second paragraph 2 multiple questions haveto be answered. Each of these question
hasfour choices(A), (B), (C) and (D) for itsanswer, out of which ONLY ONE iscorrect.

Par agraph for questions 42to44
Let p bean odd number and T, bethefollowing set of 2 x 2 matrices.

T :{A:[a b:|:a,b,CE{O,l,2, ...... ,p—]}}

p C a

Thenumber of Ain T, suchthat A iseither symmetric or skew-symmetric or both, and det(A) divisible
bypis

(A) (p—1)? (B) 2(p—1) © (p-1y+1 (D) 2p-1

[D]

Thenumber of A inTp suchthat thetraceof Aisnot divisibleby pbut det (A) isdivisibleby pis
[Note: Thetraceof amatrix isthe sum of itsdiagona entries]

(A) (P~ D(P*~p+1) (B)p*~(p-1)°
(C) (p—1)? (D) (p— H(P*-2)
[C]

Thenumber of Ain Tp suchthat det(A) isnot divisbleby pis
(A) 2p (B) p*>~5p (D) p*-3p (D) p*~p?
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Ans.

Q.45

Ans.

Q.46

Ans.

Q.47

Ans.

Q.48

Ans.

Q.49

Ans.

Q.50

Ans,

[D]
Par agraph for questions 45t046

2 2
. X : .
Thecirclex? +y?—8x + 0 and hyperbola 9 yj =1 intersect at the pointsA and B.

Equation of acommon tangent with positiveslopeto thecircleaswell astothe hyperbolais

(A) 2x-+/5y-20=0 (B) 2x—+/5y+4=0
(C)3x —4y+8=0 (D) 4x — 3y +4=0
[B]

Equation of thecirclewithAB asitsdiameteris

(A)x2+y2—12x +24=0 (B)x?+y?+12x+24=0
(C)x2+y?+24x—-12=0 (D) x2+y?-24x-12=0
[A]
SECTION-IV
Integer Type

Thissection contains Ten questions. Theanswer to each questionisasingle-digit integer, ranging from
0to09. Thecorrect digit below the question number inthe ORSisto be bubbled.

- i . ~ f—Z] - 2?+]+3I2
If aand b are vectors in space given by a:f and b:T’ then the value of
(2a+D)- [[axb)x(@-20) ,is
[5]

22
X
Theline2x +y = 1istangent to the hyperbola a—z—é =1. If thisline passes through the point of

intersection of thenearest directrix and thex-axis, then the eccentricity of thehyperbola, is
[2]

Xx-1 y-2 z-3
2 3 4

If thedistance betweentheplane Ax—2y+z=d and the plane containing the lines

X-2 y-3 z-4
3 4 5

and

[6]

is6,then |d|is

For any real number X, let [x] denotethelargest integer lessthan or equal tox. Let f beareal valued
function defined on theinterval [-10, 10] by

X —[x] if [x]isodd
FOO=11+[x]-x if [x] is even

2 10
Thenthevalueof :_O [0 cosmxdx is

-10

[4]

LI’: BANSAL CLASSES [10]

PRIVATE LIMITED




Q.51

Ans.

Q.52

Ans.

Q.53

Ans.

Q.54

Ans.

Q.55

Ans.

Q.56

Ans.

T .. 2%
Let w be the complex number COS?+ ISl n? . Then the number of distinct complex number z

2

z+1 ® ®
2
stisfying | € 279" 1 | —pisequato
ying ©? 1 Z+® «

[1]

k-1
LetS, k=1,2,......, 100, denotethe sum of theinfinite geometric serieswhosefirst termis ——— and

k!
1 02 100
thecommon ratioisE.Thmthevalueof 100 +Z‘ (k2 _3k+1)5K ‘ 1S
" k=l

[4]

Thenumber of al possiblevaluesof 6, where0 < 6 <, for which the system of equations
(y +2)cos 30 = (xyz) sin 360
2cos30 N 2sin30
y z
(xyz) N30 =(y +2z) cos 30 +y sin 30
haveasolution (X, Y, Z,) withy,z,#0, is

[3]

Let f bearea valued differentiablefunction on R (the set of all real numbers) suchthat f (1) = 1. If the
y-intercept of thetangent at any point P(X, y) onthecurvey =f (x) isequal to the cube of the abscissa
of P, thenthevaueof f (-3) is equal to

[9]

Xsn30=

-7 T n
The number of values of 6 in the interval (7 EJ such that 0 # g forn=0,£1,+2 and

tan 0 =cot 50 aswdl as sin20 =cos49, is

[3]

1 .
sin20+3sin0cos0+5c0s20

Themaximum valueof theexpression

[2]
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PAPER-1
PART I11: PHYSICS
SECTION -l

SingleCorrect ChoiceType

This section contains 8 multiple choice questions. Each question has four choices (A), (B), (C) and
(D) out of which ONLY ONE is correct.

Q.57

Ans.

Q.58

Ans,

Q.59

Ans.

Athinflexiblewireof length L isconnected to two adjacent fixed pointsand carriesacurrent | inthe
clockwisedirection, asshown in thefigure. When the systemis put in auniform magnetic field of
strength B goinginto the plane of the paper, thewiretakesthe shapeof acircle. Thetensioninthewire
is

X
X
X
X
X
X
X

X X XX XXX X
XA\X X X X X X[X
X X XX XXX X

IBL IBL IBL
(A) IBL (B) - © ()

[C]

AnAC voltagesourceof variableangular frequency o andfixed amplitudeV jisconnected in serieswith
acapacitance C and an electric bulb of resistance R (inductance zero). When w isincreased

(A) thebulb glowsdimmer (B) thebulb glowsbrighter

(C) tota impedanceof thecircuitisunchanged (D) total impedanceof thecircuit increases

[B]

Toverify Ohm'slaw, astudent is provided with atest resistor R, ahighresistance R, asmall
resstanceR,, twoidentical galvanometers G, and G,, and avariablevoltage sourceV. Thecorrect
circuit to carry out theexperiment is:

(A) (B)

(G} (G}
(©) Ry |—’\/\/|\?/2\/—| (D) Ry |—’\/\/\/\/—|

[C]

Ll’: BANSAL CLASSES [12]

PRIVATE LIMITED




Q.60

Ans.

Q.61

Ans.

Q.62

Ans,

Q.63

Ans.

Incandescent bulbs are designed by keepingin mind that theresistance of their filament increaseswith
the increase in temperature. If at room temperature, 100 W, 60 W and 40 W bulbs have filament

resistancesR,,, Ryyand R, ... respectively, therelation between theseresistancesis
1 _1 1
M Rio Ru R (B) Rioo = Rao * Reo
1 S 1 S 1
(C) Ripo > Reo > Ryo (D) Rioo Re Ruo

[D]

A real gasbehaveslikeanided gasif its
(A) pressure and temperature are both high
(B) pressure and temperature are both low
(C) pressureishigh and temperatureislow
(D) pressureislow and temperatureishigh
[D]

Cons der athinsquare sheet of side L and thicknesst, made of amateria of resistivity p. Theresistance
between two oppositefaces, shown by the shaded areasinthefigureis

77

L >

(A) directly proportional to L (B) directly proportiond tot
(C) independent of L (D) independent of t
[C]

A thin uniform annular disc (seefigure) of massM hasouter radius4R and inner radius 3R. Thework
required to takeaunit massfrompoint Ponitsaxistoinfinityis

4R

4R

w28 @ -t 2-8) 0 58 o a2

[A]
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Q.64 A block of massmisonaninclined planeof angle6. Thecoefficient of friction between theblock and the

Ans.

Q.65

Ans.

planeisp and tan 6 > p. The block is held stationary by applying a force P parallel to the plane. The
direction of forcepointing up the planeistaken to be positive. AsPisvaried from P, =mg(sin0 — . cos
0) toP,=mg(sin6 + p cos 0), thefrictional forcef versus P graphwill look like

/'
0
f A
P: P, P, P:
(A) (B)
f A
> Pl PZ >
P P
©) (D)
[A]
SECTION -l

Multiple Correct Choice Type
This section contains 5 multiple choice questions. Each question has four choices (A), (B),
(C) and (D) out of which ONE OR MORE may be correct.

A student usesasimpl e pendulum of exactly 1mlength to determineg, theaccd eration dueto gravity. He
uses astop watch with theleast count of 1 sec for thisand records 40 secondsfor 20 oscillations. For
thisobservation, which of thefollowing statement(s) is(are) true?

(A) Error AT inmeasuring T, thetime period, is0.05 seconds

(B) Error AT inmeasuring T, thetimeperiod, is 1 second

(C) Percentageerror inthe determination of gis5%

(D) Percentage error in the determination of gis2.5%

[A, C]
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Q.66

Ans.

Q.67

Ans.

Q.68

Ans.

A ray OPof monochromaticlight isincident onthefaceAB of prismABCD near vertex B at anincident
angleof 60° (see figure). If the refractive index of the material of the prism is /3 , which of thefollowing
is(are) correct ?

(A) Theray getstotally internally reflected at face CD

(B) Theray comesout through faceAD

(C) Theanglebetween theincident ray and the emergent ray is 90°
(D) Theangle between theincident ray and theemergent ray is120°
[A,B,C]

A few dectricfieldlinesfor asystem of two charges Q, and Q, fixed at two different pointson thex-axis
areshowninthefigure. Theselinessuggest that

(A) Q4> 1Q,] (B) IQyl < Q]

(C) a afinitedistanceto theleft of Q, theelectricfieldiszero
(D) at afinitedistanceto theright of Q, theelectricfieldiszero
[A, D]

Onemoleof anided gasininitid stateA undergoes 1 acyclic processABCA, asshowninthefigure. Its
pressureat A is P, Choosethe correct option(s) fromthefollowing

v
A
VA B
Vi A
> T

(A) Internal energiesat A and B arethesame  (B) Work doneby thegasin processAB isP,V,In4

P T
(C) Pressureat Cis 70 (D) Temperatureat Cis 70
[A, B]
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Q.69

Ans,

Q.70

Ans.

Q.71

Ans,

Q.72

Ans,

A point massof 1kg collidesd agtically with astationary point massof 5kg. After their collison, the 1kg
mass reversesitsdirection and moves with aspeed of 2ms . Which of thefollowing statement(s) is
(are) correct for the system of thesetwo masses ?
(A) Totad momentum of thesystemis3kgms'!
(B) Momentum of 5kg massafter collisionis4kgms™!
(C) Kinetic energy of the centre of massis0.75J
(D) Total kinetic energy of thesystemis4J
[A, C]

SECTION - |1

Paragraph Type
Thissection contains 2 paragraphs. Based upon thefirst paragraph 3 multiple choice questions
and based upon the second paragraph 2 multiple choice questions have to be answered. Each
of these questions has four choices (A), (B), (C) and (D) out of which ONLYONE is correct.

Paragraph for Questions 70 to 72

When aparticleof massm moveson thex-axisin apotentia of theformV (x) = kx?, it performssimple

m
harmonic motion. The corresponding time period is proportiona to \/% , ascan beseeneasily using

dimensiond analysis. However, the motion of aparticle can be periodic even whenitspotentia energy
increases on both sidesof x = 0inaway different from kx? and itstotal energy issuch that theparticle
doesnot escapeto infinity. Consider aparticle of massm moving onthex-axis. Itspotential energy is
V(X) = ox* (o> 0) for | x | near the origin and becomes a constant equal to V, for|x|= X, (seefigure).

V(X) 4

VO
< » X
XO
If thetotal energy of theparticleisE, it will perform periodic motiononly if
(A)E<O (B)E>O0 (CO)V,>E>0 (D)E>V,
[C]

For periodic motion of small amplitudeA, thetimeperiod T of thisparticleisproportiona to

m 1 /m o 1 /a
) AJ; (®) KJ; © AE (D) XE
[B]

Theacceleration of thisparticlefor [x [> X is

. . Vo
(A) proportiona toV, (B) proportiona to mX
C Al to |~
roportional to D) zero
(C) proporti - (D)z
[D]
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Q.73

Ans.

Q.74

Ans.

Q.75

Ans.

Paragraph for Questions 73 to 74
Electrical resistance of certain materials, known as superconductors, changes abruptly fromanonzero
vaueto zero astheir temperatureislowered below acritica temperaure T (0). Aninteresting property
of superconductorsisthat their critical temperature becomessmaller than T(0) if they areplacedina
magneticfield, i.e., thecritica temperature T(B) isafunction of themagnetic field strength B. The
dependenceof T-(B) onBisshowninthefigure.

Tc(B) 4

»

Tc(0)—

0 > B
Inthegraphs below, theresistance R of asuperconductor isshown asafunction of itstemperatureT for
two different magneticfields B, (solidline) and B, (dashed line). If B, islarger than B,, which of the
following graphs showsthe correct variation of Rwith T inthesefields?

R R
(A) i |8 (B)
o > T 0 > T
R R
©) (D)
0 > T 0 > T
[A]

A superconductor has T(0) = 100K. Whenamagneticfield of 7.5 Tedaisapplied, its T . decreasesto
75K. For thismateria onecan definitely say that when
(A)B=5Teda T (B) =80K (B)B=5Teda, 75K < T (B) <100K
(C)B=10Teda 75K < T, (B) <100K (D)B=10Teda, T (B)=70K
[B]

SECTION -1V

Integer Type

Thissection containsTEN questions. Theanswer to each questionisasingle-digit integer, ranging from
0to09. Thecorrect digit below the question number inthe ORSisto be bubbled.

Whentwo identica batteriesof interna resistance 1Q2 each are connectedin seriesacrossaresistor R,
therateof heat producedinRisJ,. Whenthe same batteriesare connected in parallel acrossR, therate
isJZ. If J = 2.25 J, thenthevalueof RinQis.

[4]
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Q.76

Ans.

Q.77

Ans.

Q.78

Ans.

Q.79

Ans.

Q.80

Ans.

Q.81

Ans.
Q.82

Ans.

Q.83

Ans.

Two spherica bodiesA(radius6 cm) and B(radius 18 cm) are at temperature T, and T, respectively.
The maximum intensity in the emission spectrum of A isat 500 nm and in that of B isat 1500 nm.
Considering them to be black bodies, what will betheratio of therate of total energy radiated by A to
that of B ?

[9]

T
When two progressivewavesy, =4sin (2x—6t) and y,=3sin (ZX -6t Ej aresuperimposed, the

amplitudeof theresultant waveis

[5]

A 0.1 kg massissuspended from awire of negligiblemass. Thelength of thewireis Imand itscross-
sectiond areais4.9 x 107 m?. If themassispulled alittlein the vertically downward direction and
released, it performssimpl e harmonic motion of angular frequency 140rad s™!. If theYoung'smodulus
of thematerial of thewireisn x 10°Nm2, thevalueof nis

[4]

A binary star consists of two starsA (mass 2.2 M) and B (mass 11 M), where M 4 isthe mass of the
sun. They are separated by distance d and arerotating about their centre of mass, which isstationary.
Theratio of thetota angular momentum of the binary star to theangular momentum of astar B about the
centreof massis

[6]

Gravitationa acceleration onthesurfaceof aplanetis % g, wheregisthegravitationa acceerationon

2
thesurface of theearth. Theaverage massdensity of theplanetis 3 timesthat of theearth. If the escape

speed on the surface of the earth istakento be 11 kms!, the escape speed on the surface of the planet
inkms! will be

[3]

A pieceof ice (heat capacity = 2100 Jkg ' °C! and latent heat = 3.36 x 102 Jkg ') of massm grams
isat—5°C at atmospheric pressure. It is given 420 J of heat so that the ice starts melting. Finally when the
ice-water mixtureisinequilibrium, itisfound that 1gm of ice hasmelted. Assuming thereisno other heat
exchangeinthe process, thevadueof mis

[8]

A gationary sourceisemitting sound at afixed frequency f,, whichisreflected by two cars approaching
thesource. Thedifference between thefrequencies of sound reflected fromthe carsis 1.2% of f . What
isthedifferencein the speedsof the cars (in km per hour) to the nearest integer ? The carsaremoving at
constant speeds much smaller than the speed of soundwhichis330ms!.

[7]
Thefoca length of athin biconvex lensis20 cm. When an object ismoved fromadistanceof 25cmin

front of it to 50 cm, the magnification of itsimage changesfromm,. tom,,. Theratio m—25 is
50
[6]
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Q.84 Anoa-particleand aproton are accel erated from rest by apotentia difference of 100V. After this, their

A
de-Brogliewavelengthsare A, and Ay respectively. Theratio k—p ,tothenearestinteger, is

o

Ans. [3]
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