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PART - 1: PHYSICS

SECTION I : Single Correct Answer Type

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

1. Two identical discs of same radius R are rotaling about their axes in Xn (ﬂ/
opposite directions with the same conslant angular speed © The
discs are in the same horizental plane. At time 1 = 0, the points P P Q

and Q are facing each other as shown in the figure. The relative
speed between the two points P and Q is v.. In one time peried (T)
of rotation of the discs, v, as a function of time is best represented

by
A v . B) v
YN Y Y
0 T t 0 T t
{C) v, ] D) v
TYYYY LYYY
T t T t
Sol. (A)

In each rotation relative speed becomes zero twice and becomes maximum twice.

2. A loop carrying current | lies in the x-y plane as shown in the figure. The unit vector k is coming
out of the plane of the paper. The magnetic mement of the current loop is

(A) 2Tk (B) [%H]azlﬁ (C) —[%H}ﬁ]& (D) (2m+Da’Tk
Sol. (B)
Magnetic moment, M=1IA = I[%H]all?{

3. An infinitely long hollow conducting cylinder with inner radius R/2 and cuter radius R carries a
uniform current density aleng its length. The magnitude of the magnetic field, |]§| as a function of

the radial distance r irom the axis is best represented by

e N N

07" Rz R ¥
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PART - Il: CHEMISTRY

SECTION 1 : Single Correct Answer Type

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

21. The major product H of the given reaction sequence is
CH;—CH,—CO—CH, —B» Gt H
(A) CH;—CH=C—COOH (B) CH;—CH=C—CN
CH,4 CH,
(<) OH (D) CH;—CH=—C—CO—NH,
CH,—CH,—C—COOH (IZH3
&,
Sol. (A) _
0 9] OH

| i | |
H{C—CH,—C—CH; —2 3 H,C—CH,—C—CHy —2 4 H.C—CH,—C—CH, —— H,C—CH=C—COO0H

s

C=N COOH CHy4
(G} tH}y

22. NiCl, [P{C:H;5){CsH5) }» exhibits temperature dependent magnetic behaviour (paramagnetic/diamagnetic).
The coordination geometries of Ni“* in the paramagnetic and diamagnetic states are respectively

(A) tetrahedral and tetrahedral (B) square planar and square planar
(C) tetrahedral and square planar (D) square planar and tetrahedral
Sol. (C)

In both complexes Ni exists as Ni**.
In s;p3 (tetrahedral)

NI |” | “' “| | | { | | X | | X | X| X | x represents electron pair
ad 4g dp . donated by the ligands

¥

sp® & paramagnetic

L] [ ] ]
45 4p

g

\

In dsp2 {(square planar geometry)

SRR
3d

[ ]

dsp® & hence diamagnetic

23. In the cyanide extraction process ol silver [rom argentite ore, the oxidising and reducing agents used are
(A) O, and CO respectively (B) O, and Zn dust respectively
(C) HNO; and Zn dust respectively (D) HNO; and CO respectively

Sol. (B)

The reactions involved in cyanide extraction process are:
Ag.S +4NaCNEBH 2Na| Ag(CN), |+ Na,S

[arpentite ure]
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225 = 1040 — BEc
BEcec = 1040 — 225 = 815 kJ mol”

SECTION 11 : Paragraph Type

This section contains 6 multiple choice questions relating to three paragraphs with two questions on each
paragraph. Each question has [our choices (A), (B), (C) and (D) out of which ONLY ONE is correct.

Paragraph for Questions 29 and 30

In the lollowing reaction sequence. the compound J is an intermediate.
ICHA0 10 i)ty PasC
I CHyo00N J (ii]so(ztl2 K
{iiiy anhyd. AICIy

J(CsHgO-) gives ellervescence on weatment with NaHCO, and a positive Baeyer’s test.

29. The compeund I is
O H OH
(A) 5 (B) é
H
O CH;
H
H
(C) (o
Ans. {A)
30. The compound K is
O O
O
Ans. (C)
Sol. 29-30
[Cn,Co).0

Ph - CHO Ph—CH = CH - COOH —% S (Effervescence )
1 i)

[ Cirnamic Acid)

CHLCO0Na
| Perkin conde reativn |

1% cold. alk; KO,
[Bayer’s reagent)

{Positive Test)
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O
b

lLiA1H4

OH OCOCH;
M e OCOCH;
)

(U (W)
(no chiral centre) (CoH g0y

0 LT

G
OH
o]
GH

(V)
(Effervescence with NaHCOy)

38. Which of the given statement(s) about N, O, P and Q with respect to M 15 (are) correct?
CH;, CH;

1O HO -1 [« on HO H
W=7~ on
HO Cl H CH] HO
jzﬁ/ J j o v o ’
CH, Cl CH, ¢
M N 0 P

(A) M and N are non-mirror image stereoisomers  (B) M and O are identical
(Cy M and P are enantiomers (DY M and Q are identical

Sol. (A, B, C)
Converting all the structure in the Fischer projection

I | cl " al
HO—B—H Ho—2u  Ho—Rn H—>on  HO—R
HO—P 1 —R on  wo—Pu i—R on  H—R on

CH, CH, CH, CH, CH,
M N 6] P

M and N are diastercoisomers

M and O are identical

M and P are enantiomers

M and Q are diastercoisomers

Hence, the correct options are A, B, C.

39. With respect to graphite and diamond, which ol the statement(s) given below is (are) correct?
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PART - lll: MATHEMATICS

SECTION I : Single Correct Answer Type

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

41.

Sol.

42.

Saol.

Let ay, ar, aq, ... be in harmonic progression with &, = 5 and a»y = 25. The least positive integer »n lor
which a,, < 0
(A)22 (B)23
(C)24 (D) 25
(D)
dy, da, dy, are in HP.

I 1 1 .
= —, —, —,... arein A.P.

a a4y

1_3

oL 1)d <0, where 23 25=d=[ — ]

a, a 19 Ox25

1
= =+(n-1) i) P

5 19x25
4{n-1
M)l

19x5
19x5

n—1>

5
n> +1 = n225

The equation ol a plane passing through the line of intersection of the planes x+ 2y + 3z =2 andx— v+ 2

2
=3 and at a distance —= [rom the point (3. 1. -1} is

B
{(A)5x— lly+z=17 B) ¥2x+y=32-1
(©) xtytz=+3 D) x—2y=1-+2
(A)

Equation ol required plane is
P=(x+2y+3z-D+Ax—y+z-3)=0
S +Ax+(2-Ay+GB+Az-(2+430=0

2
Its distance [rom (3, 1. -1} is —=

N
2 Pl+a)+(2-2)-(3+2)-(2+3)
= — =
3 Joy e 2-a) 4 (34)
=22 : 2 2
T ) A P YL
3 3AT+4A+14
= l:—z = —£x+£)‘—£+u:0
2 2727 2 2
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SECTION II : Paragraph Type

This section contains 6 multiple choice questions relating to three paragraphs with two questions on each
paragraph. Each question has [our choices (A), (B), (C) and (D) out of which ONLY ONE is correct.

Paragraph for Questions 49 and 50

A tangent PT is drawn to the circle X4yt =4 at the point P(Jg, ). A straight line L, perpendicular to PT i a

tangent to the circle (x—3)7 +y° =1.

49. A possible equation of L is

(A) x—~3y=1 (B) x+3y=1
(C) x—By=-1 @) x+f3y=5
Sol. {A)

Equation of tangent at P(\E, l)
J§1+}; =4

Slope of line perpendicular to above tangent is %
3

1 2 2 -
So equation of tangents with slope f to(x—3)+y =1 will be

1 |
¥ :f(x—S)ilJ;

iy=x-3+@2
ngzx— | or ﬁy:x—i
50. A common tangent of the two circles is
(Ayx=4 B)y=2
(©) x+f3y=4 D) x+ 22y =6

Sol. (D)
Point ol intersection ol direct common tangents is (6, 0)

x2+y2=4

50 let the equation of common tangent be
y—0=m(x—6)
as it touches X"+ y' = 4

0-0+6m

Nl+m®

=2
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