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11T JEE-2008 (PAPER-1)
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 6 multiple choice questions. Each question has4 choices(A), (B), (C) and (D), out
of which only oneiscorrect.
Section |1 contains4 multiplecorrect answer type question. Each question has4 choices(A), (B), (C)
and (D), out of which one or moreanswersarecorrect.
Section |11 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 IV contains 3 setsof Linked-Comprehens on type questions. Each set consistsof aparagraph
followed by 3 questions. Each question has4 choices(A), (B), (C) and (D), out of whichonly oneis
correct.

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 4 marksif you have darkened all the bubbl &(s)
corresponding to the correct answer and zer o mark for al other cases. It may be noted that thereisno
negativemarkingfor wrong answer .

For each question in Section |11, you will be awarded 3 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 1V, you will be awarded 4 marks if you darken only the bubble
corresponding to the correct answer and zer o mark if no bubbleisdarkened. In al other cases, minus
one(-1) mark will be awarded.
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Q.1

Ans.

Q.2

Ans,

Q.3

Ans.

Q.4

Ans.

1117 JEE-2008 PAPER-1

MATHEMATICS

PART-I
SECTION-|
Straight ObjectiveType

Thissection contains 6 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.

Thetotal number of locd maximaand loca minimaof thefunction

f(x) = {(2+x)3, -3<x<-1

x?/3 , —1l<x<2
is
(A)O (B)1 (C)2 (D)3
[C]

Let aand b bennon-zero real numbers. Then, the equation
(ax? + by? + ¢) (x2— 5xy + 6y?) =0
represents
(A) four straight lines, whenc=0and a, b are of the samesign.
(B) two straight linesand acircle, when a= b, and cisof sign oppositeto that of a.
(C) two straight linesand ahyperbola, when aand b are of the samesign and cisof sign oppositeto that
of a
(D) acircleand an dlipse, when aand b are of the same sign and cis of sign oppositetothat of a.
[B]

Let

(x-9"
logcos™(x —1)

a(x) = ; 0<x <2, mandn areintegers, m= 0, n> 0 and let p be the left hand

derivativeof | x—1]atx=1. If Lim g(x) =p, then

x—1
(A)n=1,m=1 B)n=1,m=-1 C)n=2,m=2 (D)n>2,m=n
[C]

If 0<x <1,then /14 x2 [{x cos(cot™! x) +sin(cot™!' x)}2—1]¥2=

X

Qv CE CRN T ON

[C]
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Q.5 Theedgesof aparallelopiped areof unitlength and are parallel to non-coplanar unit vectors 3, b, &

suchthat 4-D = b-¢ = é-é:%.Thenthevolumeof theparalldlopipedis
1 1 J3 1
(A) 2 (B) 5 /2 © > (D) J3
Ans. [A]
Q.6  Consider thetwo curves
C,:y?=4x
C, x2+y?—6x+1=0

Then,
(A) C, and C, touch each other only at one point
(B) C, and C, touch each other exactly at two points
(C) C, and C, intersect (but do not touch) at exactly two points
(D) C, and C, neither intersect nor touch each other
Ans. [B]

SECTION-II
MultipleCorrect AnswersType

Thissection contains4 multiple correct answer(s) type questions. Each question has4 choices(A), (B),
(C) and (D), out of which ONE OR MORE igarecorrect.
ThereisNO NEGATIVE marking.

Q.7  Letf(x) beanon-congtant twicedifferentiablefunction defined on (—oo, o) suchthat f (x) =f (1—x) and

(1
f )= 0. Then
(A) f"(x) vanishesat least twiceon [0, 1]

1
(B)f'(a}zo

1/2 1
(©) j f(x+—}sinxdx=0
-1/2 2
1/2 _ 1 _
(D) jf(t)eS'”“t dt = jf(l—t)egr‘“tdt
0 1/2
Ans. [A,B,C,D]
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Q.8

Ans.

Q.9

Ans.

Q.10

Ans.

Q1

Ans.

n
Let 5= kzzl n +kn+k2 S n? kn+ k2

[A, D]

A straight line through the vertex P of atriangle PQR intersectsthe side QR at the point S and the
circumcircleof thetriangle PQR at thepoint T. If Sisnot the centre of thecircumcircle, then

1.1 2 11 2
W) ps * 57 < JQsx SR ®) s *sT ” JoSx R
Ci+i<i Di+i>i
© Bs* 5T R ®) ps*sr 7R

[B, D]

Let P(x,, y,) and Q(X,, ¥,), ¥, <0, y, <0, bethe end points of the latus rectum of the ellipse
X2+ 4y? = 4. The equations of parabolaswith latus rectum PQ are

(A)X*+ 2/3y=3+ 3 (B)X*~ 2/3y=3+.3
(C)x*+ 23y=3- 3 (D) x>~ 2y/3y=3- /3
[B.C]

SECTION-111I

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.
Consider threeplanes
P X-y+tz=1
P,iX+y-z=—
P;iX-3y+3z=2
LetL,, L, L;bethelinesof intersection of the planes P, and P,, P, and P,, and P, and P,,, respectively.
STATEMENT-1: Atleasttwoof thelinesL,, L, and L; arenon-paralel.
and
STATEMENT-2: Thethreeplanesdo not haveacommon point.
(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-2isFadse
(D) STATEMENT-1isFase, STATEMENT-2isTrue
[D]
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Q.12

Ans.

Q.13

Ans.

Q.14

Ans.

Consider the system of equations

X—-2y+3z=-1

—x+y-2z=k

X-3y+4z=1
STATEMENT-1: Thesystem of equationshasno solution for k = 3.
and

1 3 -

-1 -2 k
1 4 1]‘¢O,fork¢3.

(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

[A]

STATEMENT-2 : The determinant

Let f and g bered valued functionsdefined oninterval (-1, 1) such that g"(x) is continuous, g(0) # O,
g(0)=0,g"(0)=0,andf (x) =g (X) Sinx.

STATEMENT-1: Lifgl [9(x) cot x —g(0) cosec x] =1£"(0)
X—

and

STATEMENT-2: f'(0) =g(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]

Consider the system of equations
ax+by=0,cx +dy =0, wherea b, c,d € {0, 1}.

3
STATEMENT-1: Theprobability that the system of equationshasauniquesolutionis 5

and

STATEMENT-2: Theprobability that the system of equationshasasolutionis.

(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]
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Q.15

Ans.
Q.16

Ans.

Q.17

Ans,

SECTION-1V
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. 15to 17
A cirdeCof radius lisinscribedin an equilatera triangle PQR. The pointsof contact of Cwiththesides
PQ, QR, RPareD, E, Frespectively. Theline PQisgiven by theequation /3x +y—6 =0 and the

3/3 3

pointDis [T ' EJ . Further, itisgiven that the origin and the centre of C areon the sameside of the

linePQ.
Theeguationof circleCis
1

(A) (x—23)*+(y-1°=1 (B) (x- 2y3)*+(y+35)?=1
(©) (x—3)2+(y+1)3?=1 (D) (x— 432+ (y-1)2=1
[D]
PointsE and F aregiven by

V3 3 NERE
o [?5}(@0) ®) [?5}(@,0)

¥33)(J81 348} (481
©| 2222 G272 )22
[A]

Equationsof thesdesQR, RPare

2 2 1
(A)y=ﬁx+1,y=—ﬁ><—l (B)y=ﬁx,y=0
(C)y=§X+l,y=—§X—l (D)y=.3x%y=0
[D]
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Q.18

Ans.

Q.19

Ans.

Q.20

Ans.

Q.21

Ans.
Q.22
Ans.

Q.23

Ans.

Paragraph for Question Nos. 18to 20
Consider thefunctionsdefined implicitly by the equation y®— 3y + x =0 on various intervals in the real
line
If X e (—o0,-2) U (2, ), theequationimplicitly definesauniquerea valued differentiablefunction

y=f(x).
If X e (-2, 2), the equation implicitly defines a unique real valued differentiable function y = g(x)
satisfyingg(0) =0.

If f(~10~/2) = 2,/2, thenf " (-10+/2) =
42 42 42 42

(A) 52 7332 C 7332 ©) 25 7°3 (B) = 7?3

[B]

Theareaof theregion bounded by thecurvey =f (x), thex-axis, and thelinesx =aandx = b,
where—o<a<b<-2,is

b

b X X

(A)£ F o0 X +bI®) -at@ (B)—J; TG+ bfb) —af@
b X b X

(C)_!; A o0E 1) b B) +af @ (D)—,! A o0E 1) bf B +af@

[A]

1
Jor(x) ox =
-1
EA% 29(-1) (B)O C)-2g) (D) 29(1)
D
Paragraph for Question Nos. 21 to 23

LetA, B, C bethree setsof complex numbersas defined below
A={z:Imz>1}
={z:|z-2-i |z 3}
= :Re(1-1)2) =2

Thenumber of e ementsinthesstANB N Cis
(A)O (B)1 ()2 (D) o0
[B]

Let z beany pointinANB N C. Then,|z+1-i[?+|z—5—i Pliesbetween
(A) 25 and 29 (B) 30 and 34 (C) 35 and 39 (D) 40 and 44
[C]

Let z beany pointinA N B n Cand let w beany point satisfying|w—2—i|<3.
Then, |z|—|w |+ 3 lies between

(A)—-6and 3 (B)-3 and 6 (C)—6and 6 (D) -3 and 9
[D]
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Q.24

Ans.

Q.25

Ans.

PHYSICS

PART-II
SECTION-|
Straight ObjectiveType
Thissection contains 6 multiple choice questions. Each question has4 choices(A), (B), (C) and (D), out
of whichONLY ONE iscorrect.

. . . . ) f <R
A spherically symmetric gravitational system of particleshasamassdensity P = {%0 fgrr rr >R

where p, isaconstant. A test mass can undergo circular motion under theinfluence of the gravitational
field of particles. Itsspeed V asafunction of distancer (0 <r <) from the centre of the systemis
represented by :

V V
) i B)
R ' R '
v 1 v 1
© | (D) i
L f L f
]

Two beamsof red and violet coloursare made to pass separately through aprism (angle of theprismis
60°). In the position of minimum deviation, the angle of refraction will be :

(A) 30° for both the colours (B) greater for theviolet colour
(C) greater for thered colour (D) equal but not 30° for both the colours
[A]

Q.26 Anideal gasisexpanding such that PT? = constant. The coefficient of volumeexpansion of thegasis:

Ans,

1 2 3 4
(A) T (B) T © T (D) T
[C]
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Q.27

Ans,

Q.28

Ans,

Q.29

Ans.

Figureshowsthreeres stor configurationsR1, R2 and R3 connected to 3V bettery. If the power dissipated
by the configuration R1, R2 and R3isP1, P2 and P3 respectively, then

Fgure:
10 10
1Q 1
10 10 1Q Tav
——— > lQ ——
10 3v : v 10N/ 1
1Q 1Q 10 10
R1 R2 R3

(A)P1>P2>P3 (B) PL>P3>P2 (©)P2>P1>P3 (D) P3>P2>P1
[C]

Which one of thefollowing statementsisWRONG inthe context of X-raysgenerated fromaX-ray
tube?

(A) Wavdength of characteristic X-rays decreaseswhen the atomic number of thetarget increases
(B) Cut-off wavel ength of the continuous X -rays depends on the atomic number of thetarget

(C) Intensity of the characteristic X-raysdepends on the el ectrical power givento the X-raystube

(D) Cut-off wavelength of the continuous X -rays depends on the energy of the el ectronsin the X-ray
tube

[B]

Studentsl|, Il and 111 perform an experiment for measuring the accel eration dueto gravity (g) using
pendulum. They usedifferent lengths of the pendulum and/or recordtimefor different number of oscillaions.
Theobservationsareshowninthetable,

Least count for length=0.1cm

Least count fortime=0.1s

Student Length of the Ngm_ber of Total_ timefor (n) T_ime
Pendulum (cm) | oscilltions (n) oscillations () period ()
I 64.0 8 128.0 16.0
I 64.0 4 64.0 16.0
11 20.0 4 36.0 9.0

Ag
If E,, E, and E,,, arethe percentageerror ing, i.e,, (Exmoj for students|, Il and 111, respectively,

(A)E =0 (B) E isminimum (C) E =E, (D) E, ismaximum
[B]
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Q.30

Ans,

Q.31

Ans.

SECTION-11
MultipleCorrect AnswersType

This section contains4 multiple correct answer(s) type questions. Each question has4 choices(A), (B),
(C) and (D), out of which ONE OR M ORE ig/arecorrect.

InaYoung'sdoubledit experiment, the separation between thetwo ditsisd and thewavelength of the
lightisA. Theintengty of light fallingon dit Lisfour timestheintengty of light fallingon dit 1. Choosethe
correct choice(s).

(A) If d=A, thescreen will contain only on maximum

(B) If L <d < 2), at least one more maximum (besi desthe central maximum) will be observed onthe
screen

(©) If theintengity of light falingon dit 1isreduced sothat it becomesequal tothat of dit 2, theintensities
of theobserved dark and bright fringeswill increase

(D) If theintensity of light falling on dlit 2 isincreased so that it becomes equal to that of dlit 1, the
intensities of the observed dark and bright fringeswill increase

[A, B]

A particleof massm and charge g, movingwith velocity V entersRegion || normal totheboundary as
showninthefigure. Region I hasauniform magneticfield B perpendicular to the plane of thepaper. The
length of theRegion |1 is /. Choosethe correct choice(s)

Fgure

Py

x x x x x &

v X X X X X =

Region | Region 111

O—P—E

\%

x x x x x 8

4 x X X X X

o~

/B
(A) TheparticleentersRegion il only if itsvelocity V > q?

B
(B) TheparticleentersRegion 11 only if itsvelocity V < CIF

/B
(C) Pathlength of theparticlein Region Il ismaximum when velocity V = q?

(D) Timespentin Region Il issamefor any velocity V aslong asthe particlereturnsto Region |
[A, C, D]
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Q.32

Ans.

Q.33

Ans,

Q.34

Ans,

Two balls, having linear momenta p, = pi and p, = —pi , undergo acollisionin freespace. Thereisno

externa forceactingontheballs. Let ', and p', betheir final momenta. Thefollowing option(s) is(are)
NOT ALLOWED for any non-zerovalueof p, a,, a, b, b,, ¢, and c..

(A)  pL=ai+bj+rck (B) py=ck
Po=a,l +b,] P, =Cok

© p=ai+bj+ck D)  py=ayi+h]
P, =a,i +b,j—ck P, =a,i +byj

[A, D]

Assumethat the nuclear binding energy per nucleon (B/A) versus massnumber (A) isasshowninthe
figure. Usethisplot to choosethe correct choice(s) givenbelow :
Faure:

B/Aa

0 T ‘ >
100 200 A

(A) Fusion of two nuclel with massnumberslying intherangeof 1 <A <50will releaseenergy
(B) Fusion of two nuclel with massnumberslyingintherange of 51 <A <100will releaseenergy
(C) Fissionof anucleuslyinginthemassrange of 100 <A <200 will rel ease energy when broken into
two equal fragments
(D) Fission of anucleuslyinginthe massrange of 200 <A <260 will release energy when broken into
two equal fragments
[B. D]
SECTION-111
Reasoning Type

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

STATEMENT-1: Anastronaut in an orbiting space station abovethe Earth experienceswei ghtlessness.
and

STATEMENT-2: An object moving around the Earth under theinfluence of Earth'sgravitationa force
isinadgateof ‘free-fdl'.

(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

[A]
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Q.35

Ans,

Q.36

Ans,

Q.37

Ans,

STATEMENT-1: Two cylinders, one hollow (meta) and the other solid (wood) with the same mass
andidentica dimensionsares multaneoudy alowed toroll without dipping down aninclined planefrom
thesameheight. Thehollow cylinder will reach thebottom of theinclined planefirdt.

and

STATEMENT-2: By the principle of conservation of energy, thetotal kinetic energiesof both the
cylindersareidentical whenthey reach the bottom of theincline.

(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

[D]

STATEMENT-1: InaMeter Bride experiment, null point for an unknown resistanceis measured.
Now, theunknown resistanceis put inside an enclosure maintai ned at ahigher temperature. Thenull
point can be obtained at the same point as before by decreasing the val ue of the standard resistance.
and

STATEMENT-2: Resistance of ametd increaseswithincreasein temperature.

(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

[D]

STATEMENT-1: Thestream of water flowing at high speed from agarden hose pi petendsto spread
likeafountain when held vertically up, but tendsto narrow down when held vertical ly down.

and

STATEMENT-2: Inany steady flow of anincompressiblefluid, thevolumeflow rate of thefluid
remainsconstant.

(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

[A]
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Q.38

Ans,

Q.39

Ans.

Q.40

Ans.

SECTION-1V
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.

Paragraph for Question Nos. 38 to 40

5
A small spherical monoatomicideal gasbubble (Y = 5) istrapped insidealiquid of density p, (see

figure). Assumethat the bubble does not exchange any heat with theliquid. The bubble containsn moles
of gas. Thetemperature of thegaswhenthebubbleisat thebottomisT ,, theheight of theliquidisH and
the atmospheric pressureis P, (Neglect surfacetension).

Fgure:

P

Asthebubble movesupwards, besidesthe buoyancy forcethefollowing forcesareactingonit

(A) Only theforceof gravity

(B) Theforcedueto gravity and the force dueto the pressure of theliquid

(C) Theforcedueto gravity, theforce dueto the pressure of theliquid and theforce dueto viscosity of
theliquid

(D) Theforcedueto gravity and theforce dueto viscosity of theliquid

[D]

Whenthegasbubbleisat aheight y from the bottom, itstemperatureis

P+ p,gH 215 P+ pg(H-Y) 215

0tPy 0 TPy -

AT | = B)T

A) O(Po—kp(gyj ®) O( R +p,gH j
P+ p,gH 3/5 P+ p,g(H-Y) 3/5
0TtPy 0 TPy -

OT, = DT

© O(Po—kp(gyj ©) O( R +p,gH j

[B]

Thebuoyancy force acting onthegasbubbleis (AssumeR isthe universa gas constant)

Ao nRGT (R+p,gH)*™ 3 P.NRgT
AenRITo (B p,y)" ®) (P +p,gH) 2[Ry + p,g(H -y
O nRaT (Py+p,gH)*"® 5 p,NRgTy
©pNRITy (o ) ©) (R +p,gH)*®[P, + p,a(H - y)I*"®

[B]
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Q.41
Ans.
Q.42
Ans.

Q.43

Ans,

Q.44

Ans.

Q.45

Ans.

Q.46

Ans.

Paragraph for Question Nos. 41to0 43

Inamixtureof H—He™ gas(He" issingly ionized Heatom), H atomsand He" ionsareexcited to their
respectivefirst excited states. Subsequently, H atomstransfer their total excitation energy to He" ions
(by collisons). Assumethat the Bohr mode of atomisexactly valid.

The quantum number n of the statefinaly populated in He™ ionsis
(A)2 (B)3 (€4 (D)5
[C]

Thewave ength of light emitted inthevisibleregion by He™ ionsafter collisonswith H alomsis
(A)6.5x107m (B)5.6x 107" m (C)4.8x 107 m (D)4.0x 107 m
[C]

Theratio of thekinetic energy of then=2 electronfor theH atomto that of He" ionis

1 1
O ® 5 ©1 (D)2

[Al
Paragraph for Question Nos. 44 to 46

A small block of massM moveson africtionlesssurface of aninclined plane, asshowninfigure. The
angle of theincline suddenly changesfrom 60° to 30° at point B. The block is initially at rest at A.
Assumethat collisions between theblock and theinclinearetotally indastic (g= 10 m/s?).

Fgure:
I¢ \/§m=:< 3\/§m
Thespeed of theblock at point B immediately after it strikesthe secondinclineis:
(A) V60 m/s (B) Va5 m's (C) V30 ms (D) V15 ms

[B]

The speed of theblock at point C, immediately beforeit leavesthesecondinclineis:

(A) {120 m/s (B) y105 m/s (C) 4/o0 m/s (D) /75 m/s

[B]

If collision between the bl ock and theinclineiscompletely dagtic, thenthevertica (upward) component
of thevel ocity of theblock at point B, immediately after it strikesthesecondinclineis:

(A) /30 Vs (B) y15 m's ©0 (D) -+/15 m/s
[C]
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CHEMISTRY

PART-I11

SECTION-I
Sraight ObjectiveType

Thissection contains 6 multiple choice questions. Each question has4 choices(A), (B), (C) and (D), out
of whichONLY ONE iscorrect.

2 2
2.5mL of 5 M weak monoacidic base (K, = 1x 102 a 25°C) is titrated with 15 M HCl inwater at

25°C. The concentration of H* a equivalencepointis

(K, =1x10""at 25°C)

(A)3.7x 103 M (B)3.2x107M (C)32x102M (D)2.7x102M
[D]

NativesIver metd formsawater solublecomplex with adiluteagueous solution of NaCN inthe presence
of

(A) nitrogen (B) oxygen (C) carbondioxide (D) argon

[B]

Under the samereaction conditions, initial concentration of 1.386 mol dm3 of asubstance becomes haf

k
in 40 seconds and 20 secondsthrough first order and zero order kinetics, respectively. Ratio (k_lj of
0

therate constantsfor first order (k,) and zero order (k) of thereactionsis
(A) 0.5mol~! dm? (B) 1.0mol dm3 (C) 1.5mol dm3 (D) 2.0mol~! dm?
[A]

Themgjor product of thefollowingreactionis

Me ,Br
S
F PhSNa
dimethylformamide
NO,
Me \\\\\\SPh Me SPh Me Br Me SPh
F F SPh SPh
(A) (B) ©) (D)
NO, NO, NO, NO,

[A]
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Aqueoussolution of Na,S,0, onreactionwith Cl,, gives

(A) Na,S,0,4 (B) NaHSO, (C) NaCl (D) NaOH
[C]
Hyperconjugationinvolvesoverlap of thefollowing orbitals
EA])G—G (B)o-p ©Cp-p D)n-m=n
B
SECTION-II

Multiple Correct Answers Types

This section contains4 multiple correct answer(s) type questions. Each question has4 choices(A), (B),
(C) and (D), out of which ONE OR M ORE ig/arecorrect.

A gasdescribed by van der Waal s equation

(A) behavessmilar to anided gasinthelimit of largemolar volumes

(B) behavessimilar toanidea gasinthelimit of large pressures

(C) ischaracterised by van der Waal s coefficientsthat are dependent on theidentity of thegasbut are
independent of thetemperature

(D) hasthepressurethat islower than the pressure exerted by the samegasbehaving ideally

[A,C,D]

A solution of colourless salt H on boiling with excessNaOH producesanon-flammablegas. Thegas
evolution ceasesafter sometime. Upon addition of Zn dust to the same sol ution, the gasevol ution restarts.
Thecolourlesssalt(s) His(are)

(A) NH,NO, (B) NH,NO, (C)NH,CI (D) (NH,),SO,

[A.B]

The correct statement(s) about the compound given below is(are)
Cl H

H.C 4

%
Cl H

(A) Thecompoundisopticaly active

(B) The compound possesses centre of symmetry

(C) The compound possesses plane of symmetry

(D) The compound possesses axisof symmetry

[A.D]

Thecorrect statement(s) concerning the structureskg, Fand Gis(are)
OH CH,

DS G G
H,C CH, H,C CH, H,C OH
(B) ) (G)
(A) E, Fand G areresonance structures (B) E, Fand E, G aretautomers

(C) Fand G aregeometrical isomers (D) Fand G arediastereomers
[B,C,D]
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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: Pb** compounds are stronger oxidizing agents than Sn** compounds.

and

STATEMENT-2: Thehigher oxidation statesfor the group 14 el ementsare more stablefor the
heavier members of the group dueto ‘inert pair effect’.

(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]

STATEMENT-1: Theplot of atomic number (y-axis) versusnumber of neutrons (x-axis) for stable
nuclel showsacurvaturetowards x-axisfromthelineof 45° slope as the atomic
number isincreased.

and

STATEMENT-2: Proton-proton e ectrostati ¢ repul sions begin to overcomeattractiveforces
involving protonsand neutronsin heavier nuclides.

(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: Bromobenzene upon reaction with Br, / Fegives 1, 4-dibromobenzene asthe
major product.

and

STATEMENT-2: In bromobenzene, theinductive effect of the bromo group ismore dominant

than themesomeric effect in directing theincoming el ectrophile.
(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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STATEMENT-1: For every chemica reaction at equilibrium, standard Gibbsenergy of reactionis
zero

and

STATEMENT-2: At constant temperature and pressure, chemical reactionsare pontaneousin
thedirection of decreasing Gibbs energy.

(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]

SECTION-I I

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.

Paragraph for Question No. 61t0 63

Inthefollowing reaction sequence, productsl, J and L areformed. K representsareagent.

:5. Cl\:/log / ether
2 1 NaBH, -COy N K A Cl _H2
Hex-3-ynal — - I — T J > Me/\/\"/ —— L
O quinoline
Thestructureof theproduct | is
Me
A) NN By \—/ \
(A) me Br (B) .
SN Me Br
[D]
Thestructures of compoundsJ and K, respectively, are
(A) Me\:/— COOH andSOCI,  (B) Me/\/\/\[(]J/ and SO,Cl,
Me Me
© "M/ N\ and SOCI, (D) COOH and CH,SO,Cl
COOH \E/_
[A]
Thedtructureof product L is
Me
NN
AN\ Ho (B) m& CHO
CHO
— VNN
© Me—_/ \ / (D) Mme CHO

[C]
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Paragraph for Question No. 64t0 66

Thereare some depositsof nitrates and phosphatesin earth’s crust. Nitrates are more soluble in water.
Nitratesaredifficult to reduce under thelaboratory conditionsbut microbesdoit easily. Ammoniaforms
large number of complexeswith transition metal ions. Hybridization easily explainstheease of sigma
donation capability of NH, and PH,. Phosphine is a flammable gas and is prepared from white
phosphorous.

Among thefollowing, the correct statement is

(A) Phosphateshaveno biologica significancein humans

(B) Between nitrates and phosphates, phosphates arelessabundant in earth’s crust
(C) Between nitrates and phosphates, nitratesarelessabundant in earth’s crust

(D) Oxidation of nitratesispossiblein soil

[C]

Among thefollowing, thecorrect statement is:

(A) Between NH, and PH,, NH, isabetter el ectron donor becausethelone pair of € ectrons occupies
spherica ‘s’ orbital and is less directional

(B) Between NH, and PH,, PH, isabetter €l ectron donor becausethelone pair of electrons occupies
sp? orbital andismoredirectional

(C) Between NH, and PH,, NH, isabetter €l ectron donor becausethelonepair of €lectrons occupies
sp? orbital andismoredirectional

(D) Between NH, and PH,, PH, isabetter electron donor becausethelone pair of el ectrons occupies
spherica ‘s’ orbital and is less directional

[C]

White phosphorus on reaction with NaOH gives PH, asone of the products. Thisisa
(A) dimerizationreaction (B) disproportionation reaction

(C) condensation reaction (D) precipitationreaction

[B]
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Paragraph for Question No. 67 to 69
Propertiessuch asboiling point, freezing point and vapour pressure of apure solvent changewhen solute
mol ecul esare added to get homogeneous solution. Theseare called colligative properties. Applications
of colligative propertiesarevery useful in day-to-day life. One of itsexamplesisthe use of ethylene
glycol and water mixtureasanti-freezing liquidin theradiator of automobiles.

A solution M isprepared by mixing ethanol and water. The molefraction of ethanol inthemixtureis0.9.

Given: Freezing point depression constant of water (K}Na‘er ) =1.86K kgmol!

Freezing point depression constant of ethanol (K gthanol ) =2.0K kgmol~!
Boiling point el evation constant of water (ngater ) =0.52K kgmol !

Boiling point e evation constant of ethanol (K sthanol ) =1.2K kgmol™!

Standard freezing point of water =273 K
Standard freezing point of ethanol = 155.7 K
Standard boiling point of water = 373K
Standard boiling point of ethanol =351.5K
Vapour pressure of purewater =32.8 mmHg
Vapour pressure of pure ethanol =40 mm Hg
Molecular weight of water =18 gmol!
Molecular weight of ethanol =46 gmol~!

Inanswering thefollowing questions, cons der the solutionsto beided dilute solutionsand sol utesto be
non-volatileand non-dissociative.

Thefreezing point of thesolutionM is
(A) 268.7K (B) 268.5K (C)234.2K (D) 150.9K
[D]

Thevapour pressure of thesolutionM is
(A) 39.3mmHg (B) 36.0mmHg (C) 29.5mmHg (D) 28.8 mmHg

[B]

Waeter isadded to the solution M such that the molefraction of water in the solution becomes0.9. The
boiling point of thissolutionis
(A) 380.4K (B) 376.2K (C)3755K (D) 354.7K

[B]
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