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11T JEE-2008 (PAPER-2)
Question paper format:
The question paper consistsof 3 parts (Part-1 : Mathematics, Part-11 : Physics, Part-111: Chemistry).
Each part has 4 sections.
Section | contains 9 multiple choice questions. Each question has4 choices(A), (B), (C) and (D), out
of which only oneiscorrect.
Section |1 contains 4 Reasoning type questions. Each question contains STATEMENT-1 and
STATEMENT-2.
Bubble (A) if both the statements are TRUE and STATEMENT-2 is the correct explanation of
STATEMENT-1.
Bubble (B) if both the statementsare TRUE but STATEMENT-2isNOT the correct explanation of
STATEMENT-1.
Bubble (C) if STATEMENT-1isTRUE and STATEMENT-2isFALSE
Bubble (D) if STATEMENT-1isFALSE and STATEMENT-2isTRUE
Section |11 contains 2 paragraphs. Based upon each paragraph, 3 multiple choice question haveto be
answered. Each question has4 choices(A), (B), (C) and (D), out of which only oneiscorrect.

Section |V contains 3 questions. Each question contai nsstatementsgivenin 2 columns. Statementsin
thefirst column haveto be matched with statementsin the second column. Theanswersto these questions
haveto beappropriately bubbledinthe ORS as per theinstructionsgiven at the beginning of the section.

Marking Scheme:

For each questionin Section |, youwill beawar ded 3 marksif you have darkened only the bubble
corresponding to the correct answer and zer o mark if no bubbleisdarkened. Inall other cases, minus
one(-1) mark will be awarded.

For each questionin Section | I, youwill beawar ded 3 marksif you have darkened all the bubbl &(s)
corresponding to the correct answer and zer o mark if no bubbleisdarkened. Inal other cases, minus
one(-1) mark will be awarded.

For each question in Section |11, you will be awarded 4 marks if you darken only the bubble
corresponding to the correct answer and zer o mark if no bubbleisdarkened. Inall other cases, minus
one(-1) mark will be awarded.

For each question in Section IV, you will be awarded 6 marks if you darken ALL the bubbles
corresponding ONLY to the correct answer or awar ded 1 mark each for correct bubbling of answer
inany row. No negativemark will beawar ded for an incorrectly bubbled answer.
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Q.1

Ans.

Q.2

Ans.

Q.3

Ans.

1117 JEE-2008 PAPER-2

MATHEMATICS

PART |
SECTION-|
Straight ObjectiveType
Thissection contains 9 multiple choice questions. Each question has4 choices(A), (B), (C) and (D), out
of whichONLY ONE iscorrect.
ThereisNEGATIVE marking. 1 mark will bededucted for wrong answer.

Let
g%
|= | ——5—dX, J= —dx
'[e4x+e2X +1 '[ e re ¥yl
Then, for anarbitrary constant C, theval ueof J—Iequals
Log e —e® 11 L1og e +e* +1
(A) 2 e™ L2 11 C (B) 2 & 1 +C
1, e —e*+1 Log e¥ re® 11
© 2™ e TC (©) e _e> 1) TC

[C]

Let g (X) =log f (x) where f (x) is atwice differentiable positive function on (0, «) such that
f(x+1)=xf(x). ThenforN=1,2,3

et

1+— — ; 1+£+i+ +;
G R 25 """ ooz B T e T Ny

1 1 1 1 1 1
(C) —4{14‘94‘% ..... +m} (D) 4{14‘54‘%4‘ ..... +W}

[A]

L et two non-collinear unit vector 4and b forman acuteangle. A point Pmovessothat at any timet the
positionvector QP (whereOistheorigin) isgivenby acost + bsint . When Pisfarthest from origin

O, let M bethelengthof Op and (1 betheunit vector dlong O P. Then,

A 1 ~ 1
a+b ~ o a-b Ao
A) 0= —and M =(1+4a-b)2 B) 0= —and M = (1+4a-b)2
) |a+b]| ( ) ®) |a-b| ( )
a+b -5 a-b .
(C) b= —and M = (1+2a-b)2 (D) = AlandM=(1+2(§1~b)2

|a+b]| la—b
[A]
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Q.4

Ans.

Q.5

Ans.

Q.6

Ans,

Q.7

Ans,

Q.8

Ans.

T T
Letthefunctiong: (— o0, ©) — (_E’ Ej begivenby g (u) =2tan (") - g.Then, gis
(A) evenandisdtrictly increasingin (0, o)
(B) odd andisstrictly decreasingin (— oo, o)
(C) odd and isstrictly increasing in (— o, o0)
(D) neither evennor odd, but isstrictly increasing in (— oo, o)
[C]

Consider abranch of the hyperbola

X2—2y?— 2\2x — 42y —6=0
with vertex at thepoint A. Let B be one of the end points of itslatus rectum. If Cisthefocus of the
hyperbolanearest tothe point A, thentheareaof thetriangleABCis

2 3 2 3
A 1—@ (8) \E -1 (©) 1+\E (D) \E +1
[B]

A paticlePstartsfromthepoint z,= 1+ 2i, wherei = ,/_1 . It movesfirst horizontally away fromorigin
by 5unitsand then verticaly away fromorigin by 3 unitsto reach apoint z,. From z, the particlemoves

foa : T :
/2 unitsinthedirection of thevector  + j andthenit movesthrough anangle - inanticlockwise

2
directiononacirclewith centreat origin, to reach apoint z,. The point z, isgiven by
(A)6+7i (B) -7+ 6i (©) 7 +6i (D)-6+7i
[D]

) 1+sinx 1-sinx )
The areaof the region between the curvesy = 1/ oS andy = 1/ oS bounded by thelines

= 0andx=" i
X=0an X—4|S

J2-1 J2-1

@ | 5 ® |
o (L+t3)V1-t2 o (L+t3)V1-t2
V241 V241

4t t
S L S
© !, (1+ t2)1-t2 ®) !) (L+ 1=t

[B]

Anexperiment has 10 equally likely outcomes. Let A and B betwo non-empty eventsof the experiment.
If A consistsof 4 outcomes, the number of outcomesthat B must have so that A and B are independent,
is

(A)2,40r8 (B) 3,6,0r9 (C)4dor8 (D)50r 10

[D]
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Q.9

Ans.

Q.10

Ans.

Q.11

Ans,

Consider three points P = (-sin(B-a),—cosp), Q = (cos-a),sinp) and
R= (cos(B—a.+0),sin(—0)), where0< o, B, 0 < n/4

(A) Pliesonthelinesegment RQ (B) Qliesonthelinesegment PR
(C) Rliesonthelinesegment QP (D) P, Q, Rarenon callinear
[D]
SECTION-II
Reasoning Type

This section contains4 reasoning type questions. Each question has4 choices(A), (B), (C) and (D), out
of whichONLY ONE iscorrect.
ThereisNEGATIVE marking. 1 mark will bededucted for wrong answer.

Supposefour distinct positivenumbersa,, a,, a,, 8, aeinGP.Letb, =a,,b,=b, +a,, b, =b, + a,
andb,=b, +a,

STATEMENT-1: Thenumber b,, b,, b,, b, areneither inA.P. norin GP,

and

STATEMENT-2: Thenumber b,, b,, b;, b, areinH.P.

(A) STATEMENT-1isTrue, STATEMENT-2isTrue; STATEMENT-2isacorrect explanation for
STATEMENT-1

(B) STATEMENT-1isTrue, STATEMENT-2isTrue; STATEMENT-2isNOT acorrect explanation
for STATEMENT-1

(C) STATEMENT-1isTrue, STATEMENT-2isFase

(D) STATEMENT-1isFase, STATEMENT-2isTrue

[C]

Consider

L,:2x+3y+p-3=0

L,:2x+3y+P+3=0,

wherepisarea number, and C: x2+y2+6x — 10y + 30 =0.

STATEMENT-1: If lineL, isadiameter of circleC, thenlineL , isnot dwaysadiameter of circleC.
and

STATEMENT-2: If lineL, isadiameter of circleC, thenlineL, isnot achord of circleC.

(A) STATEMENT-1isTrue, STATEMENT-2isTrue; STATEMENT-2isacorrect explanation for
STATEMENT-1

(B) STATEMENT-1isTrue, STATEMENT-2isTrue; STATEMENT-2isNOT acorrect explanation
for STATEMENT-1

(C) STATEMENT-1isTrue, STATEMENT-2isFase

(D) STATEMENT-1lisFase, STATEMENT-2isTrue

[C]
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Q.12

Ans.

Q.13

Ans,

Letasolutiony =y (x) of thedifferential equation

xVx%-1dy =yy?>—1dx =0
_ 2
saisfyy (2) = E

_ T
STATEMENT-1: y (x) = sec(sec tx _Ej
and

. 1 243 1
STATEMENT-2: y (x) isgivenby ;z—— 1

X X2

(A) STATEMENT-1isTrue, STATEMENT-2isTrue; STATEMENT-2isacorrect explanation for
STATEMENT-1

(B) STATEMENT-1isTrue, STATEMENT-2isTrue; STATEMENT-2isNOT acorrect explanation
for STATEMENT-1

(C) STATEMENT-1isTrue, STATEMENT-2isFase

(D) STATEMENT-1lisFase, STATEMENT-2isTrue

[C]

1
Let a, b, c, p, g bereal numbers. Suppose a, B aretheroots of the equation x? + 2px + g=0and a, E

aretheroots of the equation ax? + 2bx + ¢ =0, where % ¢ {1, 0, 1}

STATEMENT-1: (p>—q)(b?—ac) >0

and

STATEMENT-2:b=#pa  or c+#Qa

(A) STATEMENT-1isTrue, STATEMENT-2isTrue; STATEMENT-2isacorrect explanation for
STATEMENT-1

(B) STATEMENT-1isTrue, STATEMENT-2isTrue; STATEMENT-2isNOT acorrect explanation
for STATEMENT-1

(C) STATEMENT-1isTrue, STATEMENT-2isFase

(D) STATEMENT-1lisFase, STATEMENT-2isTrue

[A]
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SECTION-111
Linked Comprehension Type

Thissection contains 3 paragraphs. Based upon each paragraph, 3 multiple choi ce questionshaveto be
answered. Each question has4 choices(A), (B), (C) and (D), out of which ONLY ONE iscorrect.

ThereisNEGATIVE marking. 1 mark will bededucted for wrong answer.
Paragraph for Question Nos. 14to 16
Consider thefunctionf : (— oo, 00) — (— 0, o) defined by

x% —ax+1

f(x) = ,0<a<?

x% +ax+1

Q.14 Whichof thefallowingistrue?
(A) 2+a2f" () +(2-af"(-1)=0 (B) (2-a)?f" (1) -2 +a2f"(-1)=0
OfDf' H=@2-ay O)f' (V' (-)=-2+ay

Ans. [A]

Q.15 Whichof thefallowingistrue?
(A)f(x)isdecreasingon (-1, 1) and has a local minimum atx = 1
(B)f (x) isincreasingon (-1, 1) and has a local maximum at x = 1
(C) f (x)isincreasingon (-1, 1) but has neither a local maximum and nor a local minimum at x = 1.
(D) f (x) isdecreasingon (-1, 1) but has neither a local maximum and nor a local minimum atx = 1.
Ans. [A]

Q16 Let g=]

Which of thefollowingistrue?

(A) g' (x) ispositiveon (oo, 0) and negative on (0, )

(B) g' (x) isnegative on (— oo, 0) and positiveon (0, )

(C) g' (x) changes sign on both (— oo, 0) and (0, )

(D) g’ (x) does not change sign on (— oo, 0) and (0, «)
Ans. [B]

Paragraph for Question Nos. 17to 19
Congder thelines
L - x+1: y+2: z+1
1" 3 1 2
L - x—2=y+2=z—3
2" 1 2 3

Q.17 Theunitvector perpendicular tobothL, and L, is
—i+7]+7k 5 —i—7]+5k c —i+7]+5k 5 7i-7j-k
W O ©O7sE s P

Ans. [B]

Ll’: BANSAL CLASSES [6]

PRIVATE LIMITED




Q.18 Theshortest distancebetweenl andL,is

17 41 17
(A)0 ® 73 © 553 © 573

Ans. [D]

Q.19 Thedistanceof thepoint (1, 1, 1) from the plane passing through the point (-1, -2, —1) and whose

normal isperpendicular toboththelinesL, andL,is

2 7 13 23
® T ® 77 © 775 ®) 775
Ans. [C]
SECTION-1V

Matrix—Match Type
Thissection contains 3 questions. Each question contai ns statementsgiven intwo columnswhich haveto
be matched. Statements in Column | are labelled as A, B, C and D whereas
statementsin Column |1 arelabelled asP, Q, R and S. The answers to these questions have to be
appropriately bubbled asillugtrated inthefollowing example.
If the correct matches are A-P, A-S, B-Q, B-R, C-P, C-Q and D-S, then the correctly bubbled
4 x 4 matrix should be as follows: [6 Marksfor correct (No Negative)]

Clolele)i

QR
Q®
oO®
oO®
Q®

Taw»
EEEE|~

Q.20 Congderthelinesgivenby

L,=x+3y-5=0

L,=3x+ky-1=0

L,=5x+2y-12=0
Match the statements/ Expression in Column-I with the statements/ Expressionsin Column-11 and
indicate your answer by darkening the appropriate bubblesinthe4 x 4 matrix given in OMR.

Column-| Column-I1
(A) L, L, Lyareconcurrent, if P k=-9
. _ 6
(B)  OneofL, L, Ljisparalé toat least oneof theother two, if Q) k=- 5
, . 5
(C©) L, L,L; formatriangle, if R) k= 6
(D) L, L,L;donotformatriangle, if ) k=5

Ans.  (A)-S(B)-P.Q (C)-R (D)-PQ,S

¢
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Q.21 Consider dl possible permutationsof theletters of theword ENDEANOEL
Match the statements/ Expression in Column-I with the statements/ Expressionsin Column-11 and
indicate your answer by darkening the appropriate bubblesinthe4 x 4 matrix given in OMR.

Column-| Column-I1
(A)  Thenumber of permutationscontainingtheword ENDEA is P 5!
(B)  Thenumber of permutationsinwhichtheletter E occursinthe (Q 2x5!

first andthelast positionis

(C)  Thenumber of permutationsinwhich noneof thelettersD, L, N Ry 7x5!
occursinthelast fivepostionsis

(D)  Thenumber of permutationsinwhichthelettersA, E, O occurs ) 21 x 5!
only inodd positionsis
Ans.  (A)-P(B)-S(C)-Q(D)-Q

Q.22 Matchthestatements/ Expressionin Column-I with the statements/ Expressionsin Column-11 and
indicate your answer by darkening the appropriate bubblesinthe4 x 4 matrix given in OMR.

Column-| Column-I1
. X2 +2x+4 .
(A)  Theminimumvdueof ————is P) 0
X+2
(B) LetAandB be3x 3 matrices of real numbers, Q 1

(A +B)(A-B)=(A—-B)(A +B).If (AB)!= (-1)XAB, where (AB)!
isthetranspose of the matrix AB, thenthe possiblevaluesof k are

(C) Leta=log,log,2. Aninteger k satisfying1< 20%+3) <2 mustbe (R) 2
lessthan

1 v
(D) Ifsinq:cosy,thenthep0$iblevaluesof;(W—r(P—EJare S 3
Ans. (A)-R (B)-Q,S(C)-R,S(D)-PR
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Q.23

Ans,

Q.24

Ans.

PHYSICS

PART - 11
SECTION-|
Straight ObjectiveType

Thissection contains 9 multiple choi ce questions. Each question has4 choices(A), (B), (C) and (D), out
of whichONLY ONE iscorrect.

A pardléd plate capacitor C with plates of unit areaand separation disfilled with aliquid of dielectric

d
consant K =2. Thelevd of liquidis = initidly. Supposetheliquidlevel decreasesat aconstant speed

3
V, thetime constant asafunction of timetis
Fgure:
C
s
t3
1l
"
6eoR (15d+9Vt)e R
) 545 avt (B) 202 _3qvi—ovZ?
c 6eoR o (15d-9Vt)goR
© 5d -3Vt (©) 2d? +3dVt—9Vv3t?
[A]

A light beamistravelingfrom Region| to Region 1V (Refer Figure). Therefractiveindex in Regionsl, I,

n, n n
Il and IV aren,, ?O EO and go , respectively. The angle of incidence 6 for which the beam just

missesentering RegionlV is

Fgure:

Region| | Regionll Region I11 Region IV

N B P Ny No

no/@/ 2 6 8

0 0.2m 0.6m
-71§ -711 -f1i '71E

(A)sin 4 (B)sin 3 (C)sin 4 (D) sin 3
[B]
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Q.25

Ans.

Q.26

Ans,

Q.27

Ans,

A vibrating string of certain length / under atension T resonateswith amode corresponding to thefirst
overtone (third harmonic) of an air column of length 75 cm inside atube closed at oneend. Thestring
also generates 4 beats per second when excited aong with atuning fork of frequency n. Now when the
tension of the string isdlightly increased the number of beatsreducesto 2 per second. Assuming the
velocity of soundinair to be 340 m/s, thefrequency nof thetuningfork inHzis:

(A) 344 (B) 336 (©)117.3 (D) 109.3

[A]

A radioactive sample S1 having an activity of 5uCi has twice the number of nuclei as another sample S2
which hasan activity of 10uCi. The halflives of S1 and S2 can be :

(A) 20 yearsand 5 years, respectively (B) 20 yearsand 10 years, respectively
(C) 10yearseach (D) 5yearseach
[A]

A transverse sinusoida wave movesaong astring inthe positive x-direction at aspeed of 10crm/s. The
wavelength of thewaveis 0.5 m and itsamplitudeis 10 cm. At aparticul ar timet, the snap-shot of the
waveisshowninfigure. Theveocity of point Pwhenitsdisplacementis5cmis:

Fgure:

{
./
\/ .
\/575 f \/é‘lt A
(A) 0 ) m/s (B) . m/s
(C) @i m/s (D) —@i m/s
50 50

[A]
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2
Q.28 Consider asystem of three charges % : % and — ?q placed at pointsA, B and C, respectively, as
showninthefigure. Take O to bethe centre of thecircle of radius R and angle CAB = 60°
Fgure:

q
(A) Theéectricfieldat point Ois 8re. R2 directed aong the negative x-axis
0

(B) Thepotentia energy of thesystemiszero

2

q
(C) Themagnitude of theforce betweenthechargesat CandB is 54 2
negR

: o q
(D) Thepotentid at pointOis m
Ans. [C]
Q.29 A block (B) isattached to two unstretched springs S1 and S2 with spring constantsk and 4k, respectively
(seefigurel). Theother endsareattached to identical supportsM1 and M2 not attached to thewalls.
The springsand supports have negligiblemass. Thereisnofriction anywhere. Theblock B isdisplaced

towardswall 1 by asmall distancex (figurell) and released. The block returnsand movesamaximum
distancey towardswall 2. Displacementsx and y are measured with respect to the equilibrium position

of theblock B.Theratio% is

Fgure:
2 1
M2 M I
2 S1
B
2 4 1
M2 - M
2 S1 I
Bl
!
A)4 B) 2 C i D i
(A) (B) © 3 D)
Ans. [C]

Ll’: BANSAL CLASSES [11]

PRIVATE LIMITED




Q.30 Aglasstubeof uniforminternd radius(r) hasavave separaingthetwoidentica ends. Initidly, thevave

Ans.

Q.31

Ans.

isin atightly closed position. End 1 has a hemispherical soap bubble of radiusr. End 2 has sub-
hemi spherical soap bubbleasshowninfigure. Just after openingthevalve,

Fgure:
)

2 ks -1

(A) air fromend 1 flowstowardsend 2. No changein the volume of the soap bubbles

(B) air fromend 1 flowstowardsend 2. Volume of the soap bubble at end 1 decreases
(C) no changeoccurs

(D) air fromend 2 flowstowardsend 1. Volume of the soap bubble at end 1 increases

[B]

A bob of massM issuspended by amasslessstring of length L. The horizontd velocity V at positionA
isjust sufficient to makeit reach the point B. Theangle 6 at which the speed of thebob ishalf of that at
A, satisfies

Faure:
A)O == B) = <0<~ 0 <o D) > <p<
[D]
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Q.32

Ans.

Q.33

Ans.

Q.34

Ans.

SECTION-111
Reasoning Type

This section contains4 reasoning type questions. Each question has 4 choices(A), (B), (C) and (D), out
of whichONLY ONE iscorrect.

STATEMENT-1: For an observer |ooking out through thewindow of afast moving train, the nearby
objects appear to movein the opposite direction to thetrain, while the distant objects appear to be
dationary.

and

STATEMENT-2: If theobserver and the object are moving at vel ocities \7l and V,, respectively with

referenceto alaboratory frame, thevel ocity of the object with respect to the observer is \72 ~V,.

(A) STATEMENT-1isTrue, STATEMENT-2isTrue; STATEMENT-2 isacorrect explanation for
STATEMENT-1

(B) STATEMENT-1isTrue, STATEMENT-2isTrue; STATEMENT-2isNOT acorrect explanation
for STATEMENT-1

(C) STATEMENT-1isTrue, STATEMENT-2isFdse

(D) STATEMENT-1isFase, STATEMENT-2isTrue

[B]

STATEMENT-1: For practical, theearthisused asareferenceat zero potential inelectrical circuits.
and
STATEMENT-2: Thedectrica potential of asphereof radius R with charge Q uniformly distributed

onthesurfaceisgiven by dne R
0

(A) STATEMENT-1isTrue, STATEMENT-2isTrue; STATEMENT-2 isacorrect explanation for
STATEMENT-1

(B) STATEMENT-1isTrue, STATEMENT-2isTrue; STATEMENT-2isNOT acorrect explanation
for STATEMENT-1

(C) STATEMENT-1isTrue, STATEMENT-2isFdse

(D) STATEMENT-1isFase, STATEMENT-2isTrue

[B]

STATEMENT-1: Thesensitivity of amoving coil galvanometer isincreased by placing asuitable
magnetic materid asacoreinsdethecoil.

and

STATEMENT-2: Soft iron has ahigh magnetic permeability and cannot be easily magnetized or
demagnetized.

(A) STATEMENT-1isTrue, STATEMENT-2isTrue; STATEMENT-2 isacorrect explanation for
STATEMENT-1

(B) STATEMENT-1isTrue, STATEMENT-2isTrue; STATEMENT-2isNOT acorrect explanation
for STATEMENT-1

(C) STATEMENT-1isTrue, STATEMENT-2isFdse

(D) STATEMENT-1isFase, STATEMENT-2isTrue

[C]
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Q.35

Ans,

Q.36

Ans,

Q.37

Ans.

Q.38

Ans.

STATEMENT-1: Itiseasier to pull aheavy object that to pushit onalevel ground.

and

STATEMENT-2 : The magnitude of frictional force depends on the nature of the two surfacesin
contact.

(A) STATEMENT-1isTrue, STATEMENT-2isTrue; STATEMENT-2 isacorrect explanation for
STATEMENT-1

(B) STATEMENT-1isTrue, STATEMENT-2isTrue; STATEMENT-2isNOT acorrect explanation
for STATEMENT-1

(C) STATEMENT-1isTrue, STATEMENT-2isFase

(D) STATEMENT-1lisFase, STATEMENT-2isTrue

[B]

SECTION-111
Linked Comprehension Type

Thissection contains 2 paragraphs. Based upon each paragraph, 3 multiple choice questionshaveto be
answered. Each question has4 choices(A), (B), (C) and (D), out of which ONLY ONE iscorrect.

Paragraph for Question Nos. 36 to 38

Thenuclear charge (Ze€) isnon-uniformly distributed within anucleusof radiusR. Thechargedensity p(r)
[charge per unit volume] isdependent only on theradia distancer from the centre of the nucleusas
showninfigure. Thedectricfiddisonly dongtheradid direction.

Fgure:

p(N4

d

a R
Thedectricfieldatr=Ris:
(A) independent of a (B) directly proportional toa
(C) directly proportional to & (D) inversdly proportiona toa

[A]

For a=0, thevalueof d (maximum vaueof p asshowninthefigure)is:

A 3Ze
( )4nR3

[B]

3Ze 47e
B) =5 (©) (D)

3nR3 3nR3

Thedectricfield within the nucleusis generaly observed to belinearly dependent onr. Thisimplies

R 2R
(A)a=0 (B)a= > (Ca=R (D) a= 5
[C]
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Q.39

Ans.

Q.40

Ans,

Q.41

Ans.

Paragraph for Question Nos. 39to 41

A uniformthincylindrical disk of massM and radius R isattached to two identical masd ess springs of
spring constant k which arefixedtothewall asshowninthefigure. The springsare attached tothe axle
of thedisk symmetrically on either sdeat adistanced fromitscentre. Theaxleismasd essand both the
springsand the axleareinahorizontal plane. Theunstretched length of each springisL. Thediskis
initidly atitsequilibrium position withitscentre of mass(CM) a adistanceL fromthewal. Thediskrolls

without dippingwithvelocity V, = Vof . Thecoefficient of frictionisp.
Faure:

Thenet external forceacting onthedisk whenitscentre of massisat displacement x withrespecttoits
equilibriumpostionis:

2kx 4kx
(A)—kx (B) —2kx ©)-—5 O)-—~

3
[D]

The centre of mass of the disk undergoes s mple harmonic motion with angular frequency o equal to:
A ﬁ S o |2 N

OBty B) 'y ©) \au (D) \ 3y

[D]

Themaximum vaueof V ,for whichthedisk will roll without dippingis:

M M 3M 5M
(A) ug\/; (B)ug K ©) ug\/; (D) ug N

[C]
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Q.42.

SECTION-1V

Matrix—Match Type

Thissection contains 3 questions. Each question contai ns statementsgiven intwo columnswhich haveto
bematched. Statementsin Column | arelabelled asA, B, C and D whereas statementsin Column I 1.
are labelled as p, g, r and s. The answers to these questions have to be appropriately bubbled as

illugtrated inthefollowing example.

If the correct matches are A-q, A-r, B-p, B-s, C-r, and D-q, then the correctly bubbled

4 x 4 matrix should be as follows:

p q r S
AAGOOO
s®O0O0G
c®OO®OG
P®OOOG

Column | givesalist of possibleset of parameters measured in some experiments. Thevariationsof the

parametersintheform of graphsareshownin Column I1. Matchtheset of parametersgivenin Column
| withthegraphsgivenin Column I 1. Indicateyour answer by darkening the gppropriate bubbles of the

4 x 4 matrix given in the ORS.

Columnl

(A)  Potentia energy of asmplependulum (y axis)
asafunction of displacement (x axis)

(B) Displacement (y axis) asafunction of time
(x axis) for aonedimensiona motion at zero or
constant accel eration when thebody ismoving
alongthepositivex-direction.

(C)  Rangeof aprojectile(y axis) asafunctionof its
velocity (x axis) when projected at afixed angle.

(D)  Thesguareof thetimeperiod (y axis) of asmple
pendulum asafunction of itslength (x axis)

Ans. [(A)p(B)qg,s(C)s(D)q]

(P)

@

(r

©

Column 1
y

¢
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Q.43. Column| containsalist of processesinvolving expansion of anidedl gas. MatchthiswithColumn 1.
describing the thermodynamic change during this process. Indicate your answer by darkening the
appropriate bubblesof the4 x 4 matrix given in the ORS.

Column| Columnll
(A)  Aninsulated container hastwo chambers (p) Thetemperature of thegas
separated by avalve. Chamber | containsan decreases
ideal gasand the chamber Il hasvacuum. The

vave

o.a
o&'
[ J{e) .
. 8

I

. vacuum
(B)  Anidea monoatomic gasexpandstotwiceits (o)} Thetemperature of thegas
origina volumesuchthat itsorigina volumesuch increases or remains constant

1
that itspressure P oc V2 whereV isthe

volumeof thegas.

(©)  Anidea monoatomic gasexpandstotwiceits (9) Thegasloses heat

1
origina volumesuchthat itspressureP u W ,

whereV isitsvolume.

(D)  Anidea monoatomic gasexpandssuchthat its (9 Thegasgainsheat
pressure Pand volumeV followsthe behaviour
showninthegraph.

T
Ans. [(A)q(B)p,r (C)p,s(D)a,s]
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Q.44. Anoptica component and an object Splaced dongitsoptic axisaregivenin Column |. Thedistance
between the object and the component can bevaried. The propertiesof imagesaregiveninColumn 1.
Match al the propertiesof imagesfrom Column I | with the gppropriate componentsgivenin Column
| Indicate your answer by darkening the appropriate bubbles of the4 x 4 matrix given in the ORS.

Columnl Column |
S
(A) * ﬁ (p) Redimage
(B) . E (@  Virtudimage
s )
© \/ ()  Magnifiedimage
. /] »
D) - “ (9  Imageatinfinite

Ans. [(A)p,q,r,s (B)q,(C)p,q,r,s (D)p,q,r, 9]
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Q.45

Ans.

Q.46

Ans.

Q.47

Ans,

Q.48

CHEMISTRY

PART-I11

SECTION-
Sraight ObjectiveType
Thissection contains 9 multiple choice questions. Each question has4 choices(A), (B), (C) and (D), out
of whichONLY ONE iscorrect.

Among thefollowing, the surfactant that will from micellesin agueous solution at thelowest molar
concentration at ambient conditionsis

(A) CH3(CH,);N*(CH,)Br~ (B) CH,(CH,),,0S0, Na* )
(C) CH,4(CH,),COO Na* (D) CH4(CH,),,N*(CH,)Br
[A]

Solubility product constants (Ksp) of salts of types MX, MX, and M X at temperature ‘T’ are
4.0x108,3.2x 10 and2.7 x 1013, respectively. Solubilities (mol dm3) of the sdtsat temperature
“T” are in the order

(A) MX>MX,>M,X (B) M X >MX,>MX
(C) MX,>M_X >MX (D) MX >M_X >MX

2 3 3 2
[D]

Electrolysisof diluteagueous NaCl solutionwas carried out by passing 10 milli amperecurrent. Thetime
required to liberate 0.01 mol of H, gasat the cathodeis (1 Faraday = 96500 C mol 1)

(A)9.65x 10%sec  (B)19.3x10*sec  (C) 28.95x 10*sec (D) 38.6 x 10% sec

[B]

Cellulose upon acetyl ation with excess acetic anhydride/ H,SO, (catalytic) givescellulosetriacetate
whosestructureis

AcC
H O 0-¢
Ac H
(A) OAc H
H ! (@) O H
AcO.
OAcCc H H OAc
HA O\ ° H
OAc H H OAcC
- O H
OAcC

H
AcO
H O 0-t%
Ac H
OH H
H ! O O H
AcO
OH H H  OH
® HAH © H
OH H H OH
-0 H
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Ans.

Q.49

Ans.

Q.50

Ans.

oH H o H
© H(H)AH A 2T
C OAc H
H OAc H OAcC H OAcC

y Ac
(D) i :
H H H H
0 G H H Y
A
OAc OAc OAc OAc OAc OAc

[A]

Inthefollowing reaction sequence, the correct structuresof E, Fand G are

o O

l,
"y _Heat | [E] Naon > [F1+ G

(* implies3C labelled carbon)
@)

0

AE:h)J\ F:Ph)J\ G = CHI

BB b on ONa ’
0

Q
(B)E = h)]\ F=Ph)1\@ G =CHI
P™ “CH, SNa 3

3

0 0

C)E= h)J\ F:Ph)l\ G=¢

CE=, &, 83 CHI,
0 0

D)E = h)]\ F=Ph)1\ G= ¢

D)E=, &, N CH|

[C]

Thecorrect stability order for thefollowing speciesis

Q\O/\ /O\)\ /@\o/k @/\)\
Q) (1) (1) (IV)

(A) (1) > (V) > (1) > (1) (B) (1) > (1) > (111) > (1IV)
(©) (1) > (1) > (V) > (111) (D) (1) > (1) > (1) > (IV)
[D]
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Q.51
Ans,

Q.52

Ans.

Q.53

Ans.

Q.54

Ans,

Q.55

Ans.

Among thefollowing, the coloured compoundis
(A) CucCl (B) K;[Cu(CN),]  (C)CuF, (D) [Cu(CH,CN),] BF,
[C]

ThelUPAC nameof [Ni(NH,),] [NiCl,] is

(A) Tetrachloronicke (I1)-tetraamminenickel (11)
(B) Tetraamminenickd (11)-tetrachloronickel (I1)
(C) Tetraamminenicke (I1)-tetrachloronickelate (I1)
(D) Tetrachloronicke (I1)-tetraamminenickelate (0)
[C]

Both [Ni(CO),] and [Ni(CN),]? arediamagnetic. The hybridisations of nickel in these complexes,
respectively, are

EA]) sp?, sp® (B) sp°, dsp? (C) dsp?, sp? (D) dsp?, dsp?
B

SECTION-II

Reasoning Type

This section contains4 reasoning type questions. Each question has4 choices(A), (B), (C) and (D), out
of whichONLY ONE iscorrect.

STATEMENT-1: AnilineonreactionwithNaNO,/HCl a 0°C followed by coupling with 3-naphthol
givesadark blue coloured precipitate.

and

STATEMENT-2: Thecolour of the compound formed inthereaction of anilinewithNaNO, / HCl at 0°
followed by coupling with 3-naphthol isdueto the extended conjugation.

(A) STATEMENT-1isTrue, STATEMENT-2isTrue; STATEMENT-2isacorrect explanation for
STATEMENT-1

(B) STATEMENT-1isTrue, STATEMENT-2isTrue; STATEMENT-2isNOT acorrect explanation
for STATEMENT-1

(C) STATEMENT-1isTrue, STATEMENT-2isFase

(D) STATEMENT-1lisFase, STATEMENT-2isTrue

[D]

STATEMENT-1: Thegeometrical isomersof thecomplex [M(NH,),Cl] areopticaly inactive.
and
STATEMENT-2 : Both geometrica isomers of thecomplex [M(NH,),Cl,| possessaxis of symmetry.

(A) STATEMENT-1isTrue, STATEMENT-2isTrue; STATEMENT-2isacorrect explanation for
STATEMENT-1

(B) STATEMENT-1isTrue, STATEMENT-2isTrue; STATEMENT-2isNOT acorrect explanation
for STATEMENT-1

(C) STATEMENT-1isTrue, STATEMENT-2isFase

(D) STATEMENT-1lisFase, STATEMENT-2isTrue

[A]
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Q.56

Ans.

Q.57

Ans,

Q.58

Ans.

STATEMENT-1: Thereisanaturd asymmetry between converting work to heet and converting hest to
work.

and

STATEMENT-2 : No process is possible in which the sole result is the absorption of heat from a
reservoir and itscompl ete conversion into work.

(A) STATEMENT-1isTrue, STATEMENT-2isTrue; STATEMENT-2isacorrect explanation for
STATEMENT-1

(B) STATEMENT-1isTrue, STATEMENT-2isTrue; STATEMENT-2isNOT acorrect explanation
for STATEMENT-1

(C) STATEMENT-1isTrue, STATEMENT-2isFase

(D) STATEMENT-1lisFase, STATEMENT-2isTrue

[A]

STATEMENT-1: [Fe(H,0):NO] SO, is paramagnetic
and
STATEMENT-2: TheFein[Fe(H,0).,NO]SO, hasthree unpaired €l ectrons.

(A) STATEMENT-1isTrue, STATEMENT-2isTrue; STATEMENT-2isacorrect explanation for
STATEMENT-1

(B) STATEMENT-1isTrue, STATEMENT-2isTrue; STATEMENT-2isNOT acorrect explanation
for STATEMENT-1

(C) STATEMENT-1isTrue, STATEMENT-2isFase

(D) STATEMENT-1lisFase, STATEMENT-2isTrue

[A]

SECTION-III
Linked Comprehension Type

Paragraph for Question No. 58t0 60
A tertiary dcohol H upon acid cata ysed dehydration givesaproduct | . Ozonolysisof | |eadsto compounds
Jand K. Compound J upon reaction with KOH givesbenzyl acohol andacompound L, whereasK on
reaction with KOH givesonly M.

Q

H.C -

Ph H

Compound H isformed by thereaction of

@) O
A h)J\ + PhMgBr B h)J\ + PhCH_MgBr
0O 0O Me
C h)l\ +  PhCH,MgBr D h)l\ + h)\
( )P H 219 ( )P H P MgBr
[B]
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Q.59 Thestructureof compound| is

Ph CH, H.C Ph Ph  CH, H.C CH,
(A) >_<_ ® = ©) >_<_ (D) >_<_
H Ph H Ph H CH,Ph Ph H

Ans.  [A]

Q.60 Thestructuresof compoundsJ, K and L, respectively, are
(A) PhCOCHj,, PhCH,COCH, and PhCH,COO K*
(B) PhCHO, PhCH,CHO and PhCOO K*
(C) PhCOCH,, PhCH,CHO and CH,COO K*
(D) PhCHO, PhCOCH, and PhCOO K*

Ans. [D]

Paragraph for Question No. 61t0 63

In hexagonal systems of crystals, afrequently encountered arrangement of atomsisdescribed asa
hexagona prism. Here, thetop and bottom of thecdll areregular hexagonsand threeatomsare sandwiched
in between them. A space-filling model of this structure, called hexagonal close-packed (HCP), is
constituted of agphere on aflat surface surrounded in the sameplane by six identical spheresasclosely
aspossible. Three spheresarethen placed over thefirst layer so that they touch each other and represent
the second layer. Each one of thesethree spherestouchesthree spheres of the bottom layer. Findly, the
second layer iscovered with athird layer that isidentical tothe bottom layer inrelative position. Assume
radius of every sphereto be ‘r’.

Q.61 Thenumber of atomsinthisHCPunit cdlsis
(A4 (B)6 (C) 12 (D) 17
Ans. [B]

Q.62 Thevolumeof thisHCPunitcdlis

64 s
(A) 244/21° (B) 16+/21° (©) 124/2r° D 33"
Ans. [A]
Q.63 Theempty spaceinthisHCPunit cell is
(A) 74% (B)47.6 % (C) 32% (D) 26%
Ans. [D]
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Q.64

Ans.

SECTION-IV
Matrix Match Type

Thissection contains 3 questions. Each question contai ns statementsgiven intwo columnswhich haveto
be matched. Statementsin Column | arelabelledasA, B, C and D whereas statementsin Column 11
are labelled as p, q, r and s. The answers to these questions have to be appropriately bubbled as

illugtrated inthefollowing example.

If the correct matches are A-q, A-r, B-p, B-s, C-r, C-s and D-q, then the correctly bubbled

matrix will 1ook likethefollowing:

o 0O W >

Match the compoundsin Column | withtheir characteristic test(s)/reaction(s) givenin Column 1.
Indicate your answer by darkening the appropriate bubblesof the4 x 4 matrix given in the ORS.

Columnl

®@ 0O
(A) H,N - NH,CI

® 0O
NH,|

B) HO@—<

COCH

@ O

© Ho@ NH,CI
®@ O
(D) OZNQ— NH — NH.Br

NO,

[(A)rs(B)p.q(C)p.ar(D)p.s

(P)

(@)

(r

©

Columnl|

sodium fusion extract of thecompound gives
Prussian blue colour with FeSO,

givespositive FeCl ; test

giveswhiteprecipitatewithAgNO,

reactswith a dehydesto form the corresponding
hydrazonederivative
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Q.65 Matchtheentriesin Column | withthe correctly related quantum number(s) in Column 1 1. Indicate
your answer by darkening the appropriate bubbles of the4 x 4 matrix given in the ORS.

Column|
(A)  Orbita angular momentum of the (p)
electroninahydrogen-likeatomic orbital

(B) A hydrogen-likeone-electronwave (o)}
function obeying Pauli principle

(C)  Shape, sizeand orientation of hydrogen (9)
likeatomicorbitals

(D)  Probability density of electronat thenucleus  (9)
inhydrogen-likeatom

Ans. [(A)g,(B)p,q,r (C)p,q,r (D)p,d]

Q.66

Columnl|
Principa quantum number

Azimutha quantum number

M agneti c quantum number

El ectron spin quantum number

Match the conversionsin Column | withthetype(s) of reaction(s) givenin Column I 1. Indicate your

answer by darkening the appropriate bubblesof the 4 x 4 matrix given in the ORS.

Column|
(A)  PbS— PbO P
(B) CaCO, > CaO (@
(C) ZnS—2Zn o)
(D) CusS—Cu S

Ans. [A-p,B-q,C—p,r, D—p,s]

Columnl|
roasting
cddnation
carbonreduction

sdf reduction

¢
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