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The Answer Sheet is kept inside this Test Booklet. When you
are directed to open the Test Booklet, take out the Answer
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The test is of 3 hours duration.

The Test Booklet consists of 90 questions. The maximum
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There are three parts in the question paper A, B, C
consisting of Mathematics, Physics and Chemistry having
30 questions in each part of equal weightage. Each question
is allotted 4 (four) marks for correct response.

Candidates will be awarded marks as stated above in instruction
No. 5 for correct response of each question. Va (one-fourth) marks of
the total marks allotted to the question (i.e. 1 mark) will be deducted
for indicating incorrect response of each question. No deduction
from the total score will be made if no response is indicated for an
item in the answer sheet.
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purpose in the Test Booklet only. This space is given at the
bottom of each page and in four pages ( Page 40-43) at the
end of the booklet.

On completion of the test, the candidate must hand over the
Answer Sheet to the Invigilator on duty in the Room/Hall.
Howeuver, the candidates are allowed to take away this Test
Booklet with them.

The CODE for this Booklet is ). Make sure that the CODE
printed on Side-2 of the Answer Sheet and also tally the
serial number of the Test Booklet and Answer Sheet are the
same as that on this booklet. In case of discrepancy, the
candidate should immediately report the matter to the
Invigilator for replacement of both the Test Booklet and the
Answer Sheet.

Do not fold or make any stray mark on the Answer Sheet.
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PART A — MATHEMATICS

If S is the set of distinct values of ‘b’ for
which the following system of linear

equations

4 |

LTy
xt+ay+z=1
ax+by+z=0

has no solution, then S is :

(1) an empty set

(2) an infinite set

(3) a finite set containing two or more

elements

(4) a singleton

The following statement

(P—=9)—=l(~p—9)—q] is :
(1) a tautology

(2) equivalent to ~p—q
(3) equivalent to p—~q
(4)

4 a fallacy

If 5(tam2 X — cos? x)=2cos 2x +9, then the

value of cos 4x 1s :

1.

2.

URT A — TiUTd

AL

afa S, ‘b’ =hi A fafus aFi 1 9q=a §
e =1 Igeh Tl e

x+y+z=1
x+ay+z=1
ax+by+z=0

1 IS Bl T8l &, A1 S :

(1) U Raa 9= %

(2) T URMAT 9= ©

(3) Wk ufifyd =g © TS <1 sifyeh
IS ©

(4) T & 3799d Al 9= ©

RIS ECE|

(P—9)—[(~p—9—ql :
1) U Y% (tautology) ©
2)  ~p—q h HHJ A 7

(

(2)

3) p—~qh THIH T
(4) U T (fallacy) ©

Ifq 5(tan? x —cos? x) =2cos 2x +9, Tl
cos 4x 1 HIF T :

LOLLEGE.



4. For three events A, B and C, 4. dF TR A, BT C & faw

P(Exactly one of A or B occurs) P(A 991 B H ¥ hddl Teh Hfed Bl 8)
=P(Exactly one of B or C occurs) =P(B AYS1 C H ¥ heldl Teh Hfed 2l ©)
1 ,

=P(Exactly one of C or A occurs) = - and = P(CHAYAAH U Fac] Teh HTEd Bl §) = i qaun
P(All the three events occur P(Qat 9 ‘EIE'FITE Teh 91 "fed  BIdl
‘ 1 : 1
simultaneously) = e ?) = E%’
Then the probability that at least one of aI Yifendl for oA 9 Y Teh S ©fed 2, g
the events occurs, 1s :

7 7
1) 3 A 3

7 7
2 — p) =
2 ®

7 Z
3 = ®)

3 3
1 — 4 R
it S i B

5. Let w be a complex number such that | 5. Ml o Teh gy T&1 THl g TR 20+1=2

2w+1=z where z=+-3. If \—rlﬁz=\/—73%\“l?ilﬁ:’
1 1 1 1 1 1
1 —w’-1 w?|=3k 1 —w’-1 0’| =3k 3
1 mz m7 1 m2 m?’
then k is equal to : ol k SRR ©
1) -z 1) -z
(2) =z (2) =z
3 -1 3 -1
(4) 1 (4) 1
D/Page 3 SPACE FOR ROUGH WORK / % & & felt 118
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Let k be an integer such that the triangle
with vertices (k, —3k), (5, k) and (—k, 2)
has area 28 sqg. units. Then the orthocentre

of this triangle is at the point :

Twenty meters of wire is available for
fencing off a flower-bed in the form of a
circular sector. Then the maximum area

in sq. m) of the flower-bed, is :

(

(1) 12.5
2) 10
(3) 25
(4) 30

The area (in sq. units) of the region
{(x, ¥) : x=20, x+y<3, x?’<4y and

y£1+\/;}isz

My >
@ >
@ =
@ 2

6.

7s

M k U U quiiss § o e, foaes o
(k, —3Kk), (5, k) a1 (=k, 2) €, 1 &A%
28 Tl T3 =, Al TAYS o cla-hg forg fag
TZIT%,ET"ET%:

Teh Fell ol I, Sl Teh 94 o 9 @€
®q § g, i =SSl i & (AT &g HieX -
3T | A1 Fedl bl FIT ol STTHehaH arThal
(T 4. H), B

(1) 12.5
2) 10
(3) 25
(4) 30

3T {(x, y) : x=0, x +y<3, x2<4y qAT

y<1+ Jx )} F1 &6 (T gHhEA) H T :
59

1)

@ >

@ %
5

4 3

SPACE FOR ROUGH WORK / 7% &t & feuw sg
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9. If the image of the point P(1, —2,3)inthe | 9. 3Jfe Tfdag P(1, -2, 3) kT FHIA
plane, 2x+3y—4z+22=0 measured Ox+3y—4z+22=0 " 98 gfdfd« S 3@
parallel to the line, T e 2 g Q, then Y _ Y _ Z & 9@ g, QF, d PQ s

1 4 5 1 4 5
PQ is equal to: g
(1) 3v5 (1) 345
(2) 2J42 (2) 242
3) J42 3) V42
4) 6V5 4) 645
1 -1 6x\E
10. If for xe (0, 1], the derivative of | 10. < xe (0, _] & fTT tan ( 3] ol
4 4 1 —9x
1 6x/x .
tan [1 B 9x3] is Vx - g(x), then g(x) ke Jx - g(x) B, @I o(x) IR T :
equals :
9 9
1 1
D 1+ 9x° D 1+ 9x°
2) 3xx 2) 3x/x
1—9x° 1—9x°
. X " X
3) 75,3 ®) 15,3
3 3
4 4
%) 1+ 9x° ) 1+ 9x°
D/Page 5 SPACE FOR ROUGH WORK / % & & felt 118
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11. If (2 + sinx) jf - (y + Dcosx = 0 and | 11. IS (2 + sin x) j}; - (y + 1)cosx = 0 dH
/(0) =1, then y(g) is equal to : y(0)=17%, I y(%) S &
1 1
1) = 1) —
M G
2 2
2) —= 2) ——
@ -3 @ -3
1 1
3) —— 3) ——
B -3 B -3
4 4
4) — aH" —
@ 5 @ 5
12. Let a vertical tower AB have its end A on | 12. ¥HMHI U FEaiel AR AB @Qf e T 3T
the level ground. Let C be the mid-point 0 A gH W gl AT ABHRI A=A g C®
of AB and P be a point on the ground such den 4y o freord foig P wwn € f6 AP=2AB
that AP=2AB. If /BPC =, then tan B is Ife /BPC=@ &, @ tan f SR © :
equal to :
6 6
) = H =
1 3 1 3
1 1
2) — 2) =
@ @
2 2
3) = 3) —
e e
4 4
1) = 4) —
@ 5 @ 5
D/Page 6 SPACE FOR ROUGH WORK / T% &Td & falT <78
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2 —& 2 3
13. If A= i 1l then adj (3A2+12A) is | 13. I A = i 1 g, d adj (3A2+12A)
equal to : ERCEES
. [ 72 -84 ’ 72 -84
1) | —63 51 (1) | —63 Bl
, 51 63 , 51 63
) 184 72 ) (84 72
51 84 51 84
(3) (3)
63 72 63 72
[ 72 =63 972 .63
(4) (4)
|—84 51 |—84 51
14. For any three positive real numbers | 14. Tl a1 ¢TI ardiaeh &3 a, b a9l ¢
a, b and c, & Taw
9(25a% + b?) + 25(c? —3ac) =15b(3a +¢). 9(25a% + b?) + 25(c?— 3ac) =15b(3a + c)
Then : %, dr
(1) b, cand a are in G.P. (1) b,cdla UM 9l H
(2) b, cand a are in A.P. (2) b, cdMa TH®R I H T
(3) a, band carein A.P. (3) a bdAc GHIR 9l H B
(4) a, band c are in G.P. (4) a, bTATc UK 921 H B
D/Page 7 SPACE FOR ROUGH WORK / % & & felt 118
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15. The distance of the point (1, 3, —7) from
the plane passing through the point

(1, =1, — 1), having normal perpendicular

b Bl Tl fpreny >~ = A TE L B4

1 9 3
dx—Z_y+1_ z+7 |
dan r 1S .
2 ~1 ]
20
O 7=
10
@ &3
5
®) &
10
@
16. Let I, = [tan™ xdx,(n>1). If

[,+I.,=a tan® x + bx°>+C, where C is a
constant of integration, then the ordered

pair (a, b) is equal to :

15. U& 99ad ol fag (1, —1, —1) ¥ T Ia1 §
dar  fogswT  srfyas 19T Y@reAv
xr—1 y+2 z—-4

1 —2 3
x—2Z Y+l  =zg+T

2 -1 —1
(1,3, -7) 9T T :

Al

= %

W @A ©, ohi 1o

(1)

—_— —
2 )
o — S —

p—t N
SOl U1 Qo ~J
S RS

—_—
TN
—
[—"
“"\,]
NIE

16. WM I, = [tan" x dx,(n>1) B1 =fg

[,+I,=a tan® x + bx°+C %, \—TI%'T C Tsh
gHIEheH 3R &, 1 hiHd 9 (a, b) SRR T :

0 (31 0 (41
0 (4o 0 (30
o (3 o (3
o (40 0 (40
D/ Page 8 SPACE FOR ROUGH WORK / 7% & % felt o8
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17. The eccentricity of an ellipse whose centre | 17. T Tregq, fS&HT g a1 fag W g, I
is at the origin is % If one of its directrices 3cch=dl % | Ifc 3Gt Teh Il x = —4%,
S 3 :
is x = —4, then the equation of the normal al S 9 (1; E) W Ik Ao I
. 3) .
to it at (1, E) 155 TR0 ¢
(1) 2y—x=2 (1) 2y—x=2
(2) 4x—2y=1 (2) 4x—2y=1
(3) 4x+2y=7 (3) 4x+2y=7
4) x+2y=4 (4) x+2y=4
18. A hyperbola passes through the point | 18, us 31fquiaa™ IEM R(/A.3) T BT Sl
P(J/2, +/3) and has foci at (+2, 0). Then &, U1 3T AT (2, 0) W &, Al AfqTRaer™
the tangent to this hyperbola at P also o fog P @il 75 TaeiE 59 foig 9 g
passes through the point : S @, T8 © :
1) (3v2, 243) 1 (3v2, 23)
2 (2v2,3.3) 2 (2v2, 343)
() (V3,42) (3) (V3,2)
@) (=v2, -3) 4 (=2, -3
. 1 1) : 1 1)
19. The function f:R — |——, = | defined | 19. ™cd f:R — ) , Sl
L2 2 2 2
as f(x) = ——, is: f(x) = —— BT qRwIE € :
14X 1+%
(1) invertible. (1) FghHE B
(2) injective but not surjective. (2) Woheh! & UL SATSBIE] 78l @ |
(3) surjective but not injective. (3) 3T=BIEl 8 U] Uchohl Tal © |
(4) neither injective nor surjective. (4) Al AR AR A & Thohl T |
D/Page 9 SPACE FOR ROUGH WORK / % & & felt 118
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20. 111111_ Ll —co;x equals : 20. 111111_ SOLE —co;x CUELEE
72 (7 — 2x) =5 (m— 2x)
1 1
1) — 1) —
(1) - (1) -
1 1
2) — 2) —
2 My o My
1 1
3 = 3) =
(3) o (3) .
1 1
4) 3 4 3
—p AN N A s N\ N — A 4 A" —p N\ A
21. Let a=2i+j -2k and b=i+j.|2l. Wila=2i+j—-2kdM b=i+ j o
o — —> —> — —>
Let c beavectarsuchthat‘ —a‘:’g,, HMHET ¢ WWW%W|C—3|:3,
= —> - = — — - 5
(a X b] X c¢| =3 and the angle between (a X b] X ¢|=3du ¢ AN a x b
—> —> —> n - =
¢ and a x bbe 30°. Then a - ¢ is T HFT30°F, A a2 - ¢ TTRE :
equal to :
25 25
1) — 1) —
() =3 1) =
(2) 2 (2) 2
3) S 3) 3
1 1
4) = 4) =
(4) 2 (4) 2
D/Page 10 SPACE FOR ROUGH WORK / T% &Td & falT <78
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22, The normal to the curve | 22. % y(x—2)(x—3)=x+6h 39 g I, TRl
y(x —2)(x—3)=x+6 at the point where dsh y—3& ! HIedl %, Q=T T AfYes =
the curve intersects the y-axis passes H | forg fog 9 S ST 2 2
through the point :

1 1 1 1
(33 o [33)
1 1 1 1
@ (33 @ (33
1 1 1 1
3 —, —— 3 — ) ——
@ (3-3) @ (z-3)
1 1 1 1
4 —, = 4 —, =
) (2 SJ #) (2 3)

23. If two different numbers are taken from | 23. 9ic gH=4 {0, 1 2,3, e , 10} T 9 e fafvs
the set {0, 1, 2, 3, ...... , 10}; then the H&U el M2, a1 39k ANTHA del 3k
probability that their sum as well as 3R < T1L9&1 |, SHT < IR <k T[0Tk BH <l
absolute difference are both multiple of 4, YTFrehdl © :
1S :

6 6
1 — ! —
1) & 1) &
12 12
(2) == (2) ==
14 14
®) 2= ®) 2=
7 7
4) — 4) —
M 4 =
D/Page 11 SPACE FOR ROUGH WORK / % & & felt 118
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24. A man X has 7 friends, 4 of them are ladies | 24. T =afad X & 7 fa= €, 59 4 afeand € qon

and 3 are men. His wife Y also has 7 3 Jou %, 39! 9Tt Y o o 7 T8 %, ISRL
friends, 3 of them are ladies and 4 are men. 3 qﬁ?’ﬂﬁ: qdr 4 ey & | I8 JME TR fm X e
Assume X and Y have no common friends. Y 1 13 YIS (common) T3 & 81
Then the total number of ways in which I el i Hea S X 9°1Y Tk |1
X and Y together can throw a party 3 Hfgenall ag1 3 Y&ui ol U] R g o
inviting 3 ladies and 3 men, so that 3 friends X Y ek o diH-diA 337 319, ®:

of each of X and Y are in this party, is :

(1) 485 (1) 485
(2) 468 (2) 468
(3) 469 (3) 469
(4) 484 (4) 484
25. The value of 25. (21C1 — 10C1) £ (ZICZ — mcz) T

(2c, - 10¢,) + (2c, — 19¢,) +
(e — W)+ (e, . W, ] g +

(FCyo — 10Cyg) is:

(1) 22121 (1) 221-21

(2) 221210 (2) 221210

(3) 22029 (3) 22029

(4) 220210 (4) 220210
D/Page 12 SPACE FOR ROUGH WORK / 1% & & Tt S g
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26. A box contains 15 green and 10 yellow
balls. If 10 balls are randomly drawn,
one-by-one, with replacement, then the

variance of the number of green balls

drawn is :
12
o B
(2) 6
3) 4
6
4) o

27. Leta, b, ceR. If f(x)=ax*+bx+c is such
that a+b+c=3 and

fr+y)=fx)+fy)+xy, ¥ x, y eR,

10
then Z f(n) is equal to :

n=1
(1) 330
(2) 165
(3) 190
(4) 255

28. The radius of a circle, having minimum
area, which touches the curve y=4—x2

and the lines, 1= x| is :

1) 2(y2 +1)
2) 2(v2-1)
) 4(v2-1)
4)  4(V2 +1)

26.

2.7,

28.

Tk 9 H 15 B0 91 10 9l 7T g1 Afe
Ush-Tsh hish Ag=0dl, gfaearaqr dfgq,
10 T fYehTct ST, A1 B4 Tl ohi TEAT I
T ©

HHTa,b,ceR | A f(x)=ax?+bx+cTHT©
fha+b+c=3% aM A x, y e R AT

fx+y)=fx)+f(y)+xy

10
g, dl Y f(n) SURT:
n=1

(1) 330
(2) 165
(3) 190
(4) 255

FAdH &% 9T T 9, S oI5k y=4—x>
AT T3 1y = |x| =1 TII AT &, i BRATT

1 2(V2+1)
(2 2(v2-1)
3 4(y2-1)
4 42 +1)

D/Page 13
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29. If, for a positive integer n, the quadratic | 29. Afc fdt &Yl n &% forg, fgemdt TR
equation,
2+ 1)+ (4 1)+ 2)+.... r+1)+ (E+1)(E+2)+...
(x+n—1) (x+n)=10n (x+n—1) (x+n)=10n
has two consecutive integral solutions, o <l ShiHh T’Tmﬂ el %, dl n IR B :
then n is equal to :
(1) 12 (1) 12
(2) 9 (2) 9
(3) 10 (3) 10
4) 11 4) 11
3 3
© d -4
30. The integral J. is equal to : 30. HHIhA j . R ©
2 1+ cosx Trl-l—ccrsx
4 4
(1) -2 (1) =2
(2) 2 (2) 2
(3) 4 (3) 4
4) -1 4) -1
D/Page 14 SPACE FOR ROUGH WORK / T% &Td & falT <78
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PART B — PHYSICS

ALL THE GRAPHS/DIAGRAMS GIVEN ARE
SCHEMATIC AND NOT DRAWN TO SCALE.

T B — Mifdes fasm

faw 73 @4t ) RETHaar G &
31T W1 & TR F@Tehd &t &1

31. A radioactive nucleus A with a half life T, | 31. Teh IeAUfRT AMYH-A TSI 310§—3:IT§ T
decays into a nucleus B. At t=0, there is %, T & Teh AMYh-B H Bl Tl T t=0
no nucleus B. At sometime t, the ratio of K EI?IE$ I qfYr-B -8l T Teh I t WX
the number of B to that of A is 0.3. Then, TRl B 1 A st T&AT 1 19 0.3 T a1 t
t is given by : ST | B :

1) t=— 1) t=
log (1.3) log (1.3)
log 2 log 2
2) t=— 28 2) t=- 28
2 log1.3 2 log1.3
B) t=T log 1.3 () t=T log 1.3
log 2 log 2
(4) t=T log (1.3) (4) t=T log (1.3)

32. The following observations were taken for | 32. = U&uli <kl <k f¥rent foIfe § aMT %61 g8 G
determining surface tension T of water by T =19 & T foman <t €
capillary method :
diameter of capillary, D=1.25x10"? m hf3TRT &1 &AM, D=1.25x10"2 m
rise of water, h=1.45x10"2 m. IHT 1 =@d, h=145%x10"2 m
Using ¢=9.80 m/s2 and the simplified 0=9.80 m/s2 dYUT HIGIFd HFY
relation T = r};g x10° N/m, the T ”213 x 103 N/m, 1 ST & gU
possible error in surface tension is closest &3 dH1el H GryTferd Jfe 1 fHeheaq | 2T
to :

(1) 10% (1) 10%
(2) 0.15% (2) 0.15%
(3) 1.5% 3) 1.5%
4) 2.4% 4) 2.4%
D/Page 15 SPACE FOR ROUGH WORK / % & & felt 118
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33. An electron beam is accelerated by a | 33. X-Toh{0l 39— WA %W@Wﬁw
potential difference V to hit a metallic I fIYa=R V 9 @ ik 9] i ©e W
target to produce X-rays. It produces rafad fwar A|ET ® g9 fafasa
continuous as well as characteristic X-rays. (characteristic) T 3faXd (continuous)
If N . is the smallest possible wavelength X-foroi 3= BIdt €1 Afe X-Tortor Taen o
of X-ray in the spectrum, the variation of ~J-dH g qlTesd N in o ql log N\ ... <l
log A . with log V is correctly represented log V % Y 9cad fog o ° =gt fe@mn
in : AT ?

(1) log Nmin (1) log Amin

>log V »log V
(2) 108 }\mjn (2) log hmin

> log V > log V
(3) log N hin (3) log N nin

> log V > log V
(4) 10g }\min / (4) log }\min /

> log V > log V
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34. The moment of inertia of a uniform | 34. U 5591 R 9 AT | '?m"'QEF UM oA
cylinder of length [ and radius R about its 39 YTl fguTSieh & HUe S W{‘ﬁ
perpendicular bisector is I. What is the [21 SIS 3?[‘{“? o fega| 1 o for ) U
ratio I/R such that the moment of inertia I/R =1 2R ?
1S minimum ?

& L
N D 5
AL ) 2
@ 5 @ 5

J3 V3
3 — 3 —_—
e e
(4) 1 (4) 1

35. A slender uniform rod of mass M and | 35. U&h THME M U VSIS [ Shl gdal Td Ueh
length [ is pivoted at one end so that it can O S ol Tah 90 R ¢ foeg f6 98
rotate in a vertical plane (see figure). There Teh Sea e THAe | ¥H Fohdl & (Forst <fEad) |
is negligible friction at the pivot. The free g3 1 TYU 0 § | DS ok T T st g
end is held vertically above the pivot and F TR SR IR SIEARIRSIG S
then released. The angular acceleration BE] Fed 9 0 U TN © A ST HIU
of the rod when it makes an angle 0 with LT B
the vertical is :

z] |
0 0
X X

28 28

—= Cos 0 —= Cos 0
1 3 1) 3

58 58

—= s 6 —= sin 6
(2) 7, (2) 7,

28 28

—= sIn 0 —= s 6
3 3 3 3

38 38

— Cos 0 —= C0S 0
@) 5 @) 5
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36. C,and C, are specific heats at constant | 36. feer g qon feer ea R fafdre SwE
pressure and constant volume respectively. ShHRI: Cp qa&ar C R IRIESIGIERED
It is observed that
Cp—CF= a for hydrogen gas HESISRIERNES Cp— C,=a
CP—CTFb for nitrogen gas qrseeH & o3, C,—C,= b
The correct relation between a and b is : a 3R b o o1 I el T+ BT :
(1) a=28Db (1) a=28Db

1 1

(2) a=ﬁb (2) a=ﬁb
(3) a=b (3) a=b
(4) a=14Db (4) a=14Db

37. A copper ball of mass 100 gm is at a | 37. 100 gm SHHT Il ATl & Weh Tiiel ol ATIHM
temperature T. It is dropped in a copper T 21 39 Tk 170 gm THI § 49X BT 100 gm
calorimeter of mass 100 gm, filled with % dle & hARHR, Sk FHAL & YA T
170 gm of water at room temperature. g, H sra foan S g SEREIGREEIRECT
Subsequently, the temperature of the AT9H™ 75°C Y1 SIAT g | T <61 | 81
system is found to be 75°C. T is given by :
(Given : room temperature =30°C, specific (feon & : 8 &1 198 = 30°C, T = fafm
heat of copper=0.1 cal/gm°C) S =0.1 cal/gm°C)
(1) 825°C (1) 825°C
(2) 800°C (2) 800°C
(3) 885°C (3) 885°C
(4) 1250°C (4) 1250°C

38. In amplitude modulation, sinusoidal | 38. 3 AT H SHASsh1A 98k 3T whl W,
carrier frequency used 1s denoted by w_ g d1 faret g &l o, ¥ <9 8 | Tge
and the signal frequency is denoted by w__.. F dUE ISR (Aw, ) %l 3 & IAd § T
The bandwidth (Aw,) of the signal is such Ao, <<o. T H§ 9 SFE Agfa qrgfera
that Aw_<<w_. Which of the following T H & B 7
frequencies is not contained in the
modulated wave ?
1) oo 1) oo
@ o 2 o,
3) o ®) o
4) o, to, 4) o, to
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39. The temperature of an open room of | 39. I i fHUN ¥ TH Gol TC 30 m> A
volume 30 m3 increases from 17°C to 27°C el HHL kT A9HE 17°C 9 d@hL 27°C =
due to the sunshine. The atmospheric STl 81 HEHR kA JIIHESH T
pressure in the room remains 1x 10° Pa. 1x 105 Pa & W12 | A FH & 31T 3T
If n; and ncare the number of molecules in &l &1 T 8 U 98 g ¢ H Syl n, d
the room before and after heating, then nf%: Gl ng—1, 1 {4 BRT
ne— 1, will be :
(1) —-2.5x10% (1) —2.5x%x10%
2) —1.61x10%° (2) —1.61x10%°
(3) 1.38x10% (3) 1.38x10%3
(4) 2.5x10% (4) gl x 2

40. In a Young's double slit experiment, slits | 40. I Uch IHELUR R ff, i o o <l iﬁ
are separated by 0.5 mm, and the screen 0.5 mm T& 93 ki i W g 150 cm B 1 Teh
is placed 150 cm away. A beam of light T G, TS99 650 nm 3R 520 nm & QA
consisting of two wavelengths, 650 nm SERIEA %, &l Je T Fdih0 T~ o §
and 520 nm, is used to obtain interference ST &hld & | SHAMSS hsid = 9 98
fringes on the screen. The least distance EES STel Sl aiTesdl i<W fih T
from the common central maximum to the BIdl §, i =IAdH S BT :
point where the bright fringes due to both
the wavelengths coincide 1is :
(1) 15.6 mm (1) 15.6 mm
(2) 1.56 mm (2) 1.56 mm
(3) 7.8 mm (3) 7.8 mm
(4) 9.75 mm (4) 9.75 mm
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41. A particle A of mass m and initial velocity | 41. SIHAM m Td 3R{FHE 97 v & Th HU-A

v collides with a particle B of mass % i TFRL SHHT % o &R FU-B 9 Il B |
which is at rest. The collision is head on, g Il HHY EEI TR B IR F S
and elastic. The ratio of the de-Broglie fe—sifrelt aimee N A g Ap bl UM BT

wavelengths A A tO A after the collision is :

SRR v Ol v
@ -3 @ -3
(3) };ﬁzz (3) };”;‘=2
@ 23 W

42. A magnetic needle of magnetic moment | 42. Teh Jw=IhiY 3?@”'? 6.7 X 10~2 Am? Td SScd

6.7 %1072 Am? and moment of inertia \':‘:I'IE[\U]t 75x107° kg m?2 dell T[FIeh A Tqs,
7.5x107° kg m? is performing simple Teh 0.01 T el <6 TFelehi &5 H T AT
harmonic oscillations in a magnetic field S R @I 1 10 I S 1 THT BT

of 0.01 T. Time taken for 10 complete

oscillations is :

(1) 8.76s (1) 8.76 s

(2) 6.65 s (2) 6.65 s

3) 8.89s (3) 8.89 s

(4) 6.98 s (4) 6.98 s
D/Page 20 SPACE FOR ROUGH WORK / T% &Td & falT <78

LOLLEGE.



43. An electric dipole has a fixed dipole | 43. T fawa fgya = feer faya smf p & 0
moment ; , which makes angle 6 with T x—-31879 0 KU SHAT © | IEEGRAE] Elz as
respect to x-axis. When subjected to an T WA W I8 d9 C-}Tl‘EiU'f ﬁ: TE hl 3T Y

— A —2 A o
electric field E;=Ei , it experiences a FT T ﬁﬂgﬂ o Ey= 3 Eqj H WEd T?
—7 A , - -
torque Ty=r71k. When subjected to I8 Jc 3ﬂ€£ﬂf T, =—T; AT 3T =4
—
another electric field E,=+/3 El? it ShI0T O ST | BT
—> >
experiences a torque T, = — T; . The angle
0 1s:
(1) 90° (1) 90°
(2) 30° (2) 30°
(3) 45° (3) 45°
(4) 60° (4) 60°

44. In a coil of resistance 100 (), a current is | 44. ﬂ@'ﬂﬁ'ﬂ TTad ok oo 9 100 O 90 bl
induced by changing the magnetic flux FUSell H UG Ur kI o= | <9 TR 2
through it as shown in the figure. The FUSE! W TSR JTel Tl T Sgelrd ohl UiHToT
magnitude of change in flux through the B :
coil is:

10 10
Current g
(amp.) (Vo)
— Time 0.5 SEE — gHY 0.5@32']_5'
(1) 275 Wb (1) 275 Wb
(2) 200 Wb (2) 200 Wb
(3) 225 Wb (3) 225 Wb
(4) 250 Wb (4) 250 Wb
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45. A time dependent force F=6t acts on a | 45. 1 kg QFHIT <l UTeh bV, Teh HHT T IGE K
particle of mass 1 kg. If the particle starts (time dependent) 9T F =6t <l 3AFHT hdl
from rest, the work done by the force 2 | Ifc T foHeEen 9 Ioidi g 9l U8l 1s |
during the first 1 sec. will be : I g TR T <hEd B
(1) 18] (1) 18]

(2) 4.5] (2) 4.5]
3) 22] (3) 22]
(4) 9] (4) 9]

46. Some energy levels of a molecule are | 46. U 3] h D Sl T bl o | @ =
shown in the figure. The ratio of the g | qUIeHAl o 3THUM r=X\,/\, Sl AF BT :
wavelengths r=\,/\,, is given by :

—E —E

A A

4 l - 4 l 2

—FE- 1T —g Bt
M M
=2 F X =25 X
—3 E — —3 E —
1 | S 1 1 ¥ = 1
1 r=7 1 r=7
2 r = E 2 T = i
@ r=7 @ r=7
3 I = 2 3 r = 2
@) r=3 @) r=3
4 I = E 4 r = E
@ r=7 @ r=7
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47. 2V 2V 2V 47 . 2V 2V 2V
I I L 1 I I
10 10 10 10 10 10
|= w ' w | |
2V 2V 2V 2V 2V 2V
In the above circuit the current in each SR o ™ 99y | geh 9faiy § 4RI
resistance 1s : O BT
(1) O0A (1) O0A
2) 1A 2) 1A
(3) 0.25 A 3) 0.25 A
4) 05 A (4) 05 A
48. A body is thrown vertically upwards. | 48. T TUUS hl FEHERX HU i T ekl STl
Which one of the following graphs g 9 9 9 %F 9 U 99 o WY 9 hl
correctly represent the velocity vs time ? el e30dT © 7
4 4
4 \/ o \\/
1 1
(1) ) (1) -
4 t
v v
(2) (2)
t-> t—>
t t
(& \\ (& \\
) T () T
1 1
v \ v \
4 4
() E () "
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49. A capacitance of 2 uF is required in an | 49. Tk fagfd 99l § W 2 wF H1fLdr & G
electrical circuit across a potential %l 1.0 kV favarr & fa<3ti & &= o
difference of 1.0 kV. A large number of gl 1 pF aiikar & 9gd 9r 99 s
1 wF capacitors are available which can 300 V fay9arat ek 989 & Tehd 8, ITTH
withstand a potential difference of not g
more than 300 V.

The minimum number of capacitors ST IRYY el IH A & ford AqH fehdA
required to achieve this is : TGl <kl STTeI9Aehdl BT ?

(1) 32 (1) 32

2) 2 (2) 2

(3) 16 (3) 16

(4) 24 (4) 24

50. In the given circuit diagram when the | 50. IEERIPRIEC PR RS C Wﬁﬂ(lq‘%ﬂﬂﬁ@w
current reaches steady state in the circuit, = a1 &Tfar C oF G U2 A9 <kl 919 3
the charge on the capacitor of capacitance
C will be :

E) . E, 3
AW —AAWW—
Iq Iq
A | —AAMA——
C C
12 L2
(1) CE ! (1) CE -1
(11 +1) (11 +1)
(2) CE (2) CE
- l
G) CE (rp +1) B) CE Iy +1)
(4) CE -2 4) CE-_X2
(r+1y) (r+r;)

51. In a common emitter amplifier circuit | 51. n-p-n gﬁﬂﬁ{@m@lwm 3SR
using an n-p-n transistor, the phase Yoy U9y § AR den Ma faval &
difference between the input and the STl ShelidX skl {H BT :
output voltages will be :

(1) 180° (1) 180°
(2) 45° (2) 45°
(3) 90° (3) 90°
(4) 135° (4) 135°
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52. Which of the following statements is | 52. TT=fafad ¥ ¥ S 1 yH Teq & ?

false ?

(1) Kirchhoff’s second law represents (1) TowE® 1 fgdia oM S & 9eeo
energy conservation. ! SIIT € |

(2) Wheatstone bridge is the most (2) R 9q i YUl Tord 3¢k e
sensitive when all the four BT § 5& IR gfauel 1 9iHm god
resistances are of the same order of HGI
magnitude.

(3) In a balanced wheatstone bridge if (3) Ueh {-fgrcdd AR ‘@@ fl', g¢1 T
the cell and the galvanometer are e HIeT bl A9 | sced W I
exchanged, the null point is faerg forg gefeard Srar g |
disturbed.

(4) A rheostat can be used as a potential (4) U 4 a3 &l fava favrsie =l
divider. TE STINT L Tohd o |

53. A particle is executing simple harmonic | 53. T T, 3Tadehel T 9L 379 T1d e L&l

motion with a time period T. At time t=0, T T t=0 T I8 rAree &t Xfd ° g

it is at its position of equilibrium. The = ° 9 [ 91 AT THT & 91 Tias] Sl

kinetic energy - time graph of the particle ol Tel TINdT & ?

will look like :

1 o T T T to 1 o T T T

4 2 4 2
KE KE
2 0 T T T t— @ 0 T T T t—
2 2
KE KE
N /’\/

(3) 0 i t— (3) 0 T t—
NN NN

(4) 0f T T t— (4) of T T t —

2 2
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54. An observer is moving with half the speed | 54. T W&k YehIST TTfd i 3T 7Tfd ¥ 10 GHz
of light towards a stationary microwave 3T|'51fﬂ % Teh ¥R FgeH T (microwave)
source emitting waves at frequency B sl T 11 @18 | U&7k gRI |1dT T3] H&H
10 GHz. What is the frequency of the T k! ST hl | B
microwave measured by the observer ? (GhTY &t TATA=3x108 ms—1)

(speed of light=3x10° ms™—1)

(1) 153 GHz (1) 15.3 GHz
(2) 10.1 GHz (2) 10.1 GHz
(3) 121 GHz (3) 121 GHz
(4) 17.3 GHz (4) 17.3 GHz

55. A man grows into a giant such that his [ 55. Ue&h HIH, U fagmereh™ AFg H 9 UahRR
linear dimensions increase by a factor gfafdd grdm g foh 39! W& famrd 9 11 =
of 9. Assuming that his density remains STl § | /T o6 39k S | i qiied T8
same, the stress in the leg will change by a I € A1 39k 21 § Hiderel fehan 1 81 ST 7
factor of :

1) 5 O
2) 9 2) 9

3) 3) =
B 3 3 3
(4) 81 (4) 81

56. When a current of 5 mA is passed through | 56. 15 Q < $HUScl YfqU & e | § 59
a galvanometer having a coil of resistance 5 mA 1 YN Yaled &l Sl & 9 98 U
15 €, it shows full scale deflection. The Thel faar gwiar 81 39 0-10 V W &
value of the resistance to be put in series favemdt # 9 o ford fhd °M & 9fduy
with the galvanometer to convert it into a ! TcoATHTEY o E19 GOl shH | T 31T ?
voltmeter of range 0—10 V is:

(1) 4.005x10° Q (1) 4.005%x10% Q
(2) 1.985x%x10° Q (2) 1.985x10° Q
(3) 2.045x10% Q (3) 2.045x10° Q
(4) 2.535x10° Q) (4) 2.535x10% Q
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57. The variation of acceleration due to gravity | 57. Y&l & = W g d & WY & T g
g with distance d from centre of the Scard = § | fohg U | Hord HE <9
earth is best represented by (R=Earth’s T 8 ? (R= H?ﬂcf CARE U
radius) :

E: E:
1 1
(1) z (1) .
O R O R
I E:
(2) / (2) /
d, d,
O O
Jug I ;Lg I
o | /\_ o | /\_
| e, | d.
O R O R
Ag [ j..g :
(4) /\ (4) /\
: d, i d,
O R O R

58. Anexternal pressure Pisapplied onacube | 58. 0°C W W TT Tk ¥ W Tk TG P M
at 0°C so that it is equally compressed from S § 999 98 99 Wk 9 9Uer HYifed
all sides. K is the bulk modulus of the BT S | B o 9T 1 ST JATEIAl Uik
material of the cube and « is its coetficient K Td @& 99R TTF o g1 Ifg = sl ™
of linear expansion. Suppose we want to hlch HoA ATRR H M g a1 3% ATIHM
bring the cube to its original size by feha T SI@MT TS ?
heating. The temperature should be raised
by :

(1) 3PKa (1) 3PKa
P P
X, X,
3) K (3) &K
3o 3o
4) Pk 4) Pk
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59. A diverging lens with magnitude of focal | 59. T 25 cm URAT &I ®RT g & ATEN
length 25 cm is placed at a distance of A %l Teh 20 cm TIEHATIT ki Iy U 6
15 cm from a converging lens of magnitude STTYERT o7 | 15 cm bl T IR 3@ Il g |
of focal length 20 cmm. A beam of parallel Teh HHIT YohT9l IS 3TOHN o9 9T 3afdd
light falls on the diverging lens. The final Bra1 g | gt gfaferest g -
image formed is :
(1) real and at a distance of 6 cm from (1) <ifereh 3R ATYER o9 ¥ 6 cm =
the convergent lens. ER
(2) real and at a distance of 40 cm from (2) Arfaeh TR AR 9 9 40 cm T
convergent lens. ERt
(3) wvirtual and at a distance of 40 cm (3) MYl IR ATHER o9 ¥ 40 cm
from convergent lens. X
(4) real and at a distance of 40 cm from (4) ARfaeh SR STTER o H 40 cm g0
the divergent lens. W
60. A body of mass m=10"2kg is moving in | 60. m=10"2kg SHHM hl Tk [UUS Teh HIETH
a medium and experiences a frictional H S W AR Tk "u0 9 F= —ko? 6l
force F= —kov?. Its initial speed is YT &I g | TUUg &1 RS AT
vy=10 ms— 1. If, after 10 s, its energy is vy=10 ms~—1 Bl Afe 10 s F & 3HUHT FHAl
1 1
P mvoz, the value of k will be : Py m[}oz © dl k 1 | BT :
(1) 1071kgm~1ls—1 (1) 1071kgm-1s—1
2) 1073 kg m™! 2) 1073 kg m™!
(3) 1072 kg s~ 1 3) 1073 kgs~1
4) 1074 kg m~1 (4) 107%* kg m~1
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PART C — CHEMISTRY

— A O™

4T C

61. 1 gram of a carbonate (M,CO,) on | 61. T Hde (M,CO ) % 1 U™ sl HCl &
treatment with excess HCI produces MR H 3Af9Tehd Tohal STIaT & AR 399
0.01186 mole of CO,. The molar mass of 0.01186 Al CO, U1 Bl €1 M,CO,
M,CO, in g mol ~ 1 is : HieR §9°H g mol ~1 H T
(1) 84.3 (1) 84.3
(2) 118.6 (2) 118.6
(3) 11.86 (3) 11.86
(4) 1186 (4) 1186

62. Given 62. fem e,

C(graphite) "'Oz(g) — COZ(g) / C(graphite)_l_OZ(g) — COZ(g) /

A H°= —393.5 k] mol ! A H°= —393.5 k] mol 1

H,(g) + 53 0,(g) = HO() ; Hy(g) + 3 04(8) = HO() ;

A H°= —285.8 k] mol~! A H°= —285.8 k] mol~1

CO,(g) +2H,0(1) — CH,(g) +20,(g) ; CO,(g) +2H,0(1) — CH,(g) +20,(g) ;
A H°= +890.3 k] mol ! A H°= +890.3 k] mol 1

Based on the above thermochemical SR o3 T SIS U & SATER
equations, the value of A H°® at 298 K for T 298 K 9 Afufshan

the reaction C(gmphite) +2H,(g) — CH,(g)
Cgraphite) T 2Ha(8) = CH,(g) will be : % A_H° %l A B

(1) +144.0 k] mol 1! (1) +144.0 k] mol !

(2) —74.8 k] mol~1 (2) —74.8 k] mol~1

(3) —144.0 k] mol 1 (3) —144.0 k] mol 1

(4) +74.8 k] mol~1 (4) +74.8 k] mol~1

63. The freezing point of benzene decreases | 63. <& Ufdfeh TS &1 0.2 ¢ oS & 20 ¢ H
by 0.45°C when 0.2 g of acetic acid is e ST g 1 dSiH 1 f8H°ieh 0.45°C 9 A
added to 20 g of benzene. If acetic acid 81 S B 1 Afe thafesd ufae oSy J S
associates to form a dimer in benzene, Bl S (Tgad) Hm 2 Uidiceh TasS
percentage association of acetic acid in hT GTeTddl SO 3R
benzene will be :

(K, for benzene =5.12 K kg mol 1) (s = faT K, =5.12 K kg mol ~1)
(1) 80.4% (1) 80.4%
(2) 74.6% (2) 74.6%
3) 94.6% (3) 94.6%
(4) 64.6% (4) 64.6%
D/Page 29 SPACE FOR ROUGH WORK / % & & felt 118

LOLLEGE.



64. The most abundant elements by mass in | 64. Teh T H{H & IR H HET bl gfte g
the body of a healthy human adult are : Igardd 9 e el T © : sfiadts (61.4%);
Oxygen (61.4%); Carbon (22.9%), FTST (22.9%), BBGISA (10.0%); AT
Hydrogen (10.0%); and Nitrogen (2.6%). TS (2.6%) | 75 kg oS ol Teh AT
The weight which a 75 kg person would ok IR ® 9T 1H qTATI[3T hl 2H qXHTST |
gain if all 'H atoms are replaced by *H Sce fean S 1 39k YR H S gfg 2hfl, 98
atoms 1s : e
(1) 375 kg (1) 37.5 kg
2) 75 ke 2) 75 ke
3) 10 ke (3) 10 ke
(4) 15 ke (4) 15 ke

65. AU is equal to : 65. AU fS&sh saeR B, e ®
(1) Isobaric work (1) HHSET S
(2) Adiabatic work (2) TSI HA
(3) Isothermal work (3) HHATH! h
(4) Isochoric work (4) HH-3IAHS hE

66. The formation of which of the following | 66. T7H dgcteni H | i § agclsh H ol AT=A
polymers involves hydrolysis reaction ? s1fufsran wf=fea €2
(1) Bakelite (1) Shellse
(2) Nylon 6, 6 (2) =AM 6, 6
(3) Terylene (3) I
(4) Nylon 6 (4) HBAA 6

67. Given 67. T g,

Eey - =136V, E. 3+ e =—074V Eqy /- =136V, E. 3+ e =—074V
Eérzo;— et =133V, E;mo; /Mn2+ =151V Eérzo;— et =133V, E;/mo.i Mn2+ =151V
Among the following, the strongest = H 9 geeraq TUEEE €
reducing agent is :
(1) Mn?* (1) Mn?*
2] Tr™ (2) Tr**
3) CI- (3) CI-
(4) Cr (4) Cr
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68. The Tyndall effect is observed only when | 68. femsa 9@ a«t fe@rh g 5@ = 3
following conditions are satisfied : T Bl @ :

(a) The diameter of the dispersed (a) URETd 0N 1 AH, G YR h
particles is much smaller than the TS ol ol | agd BIeT 8l |
wavelength of the light used.

(b) The diameter of the dispersed (b) AR&TUd HUN 1 =AM, YPH T *
particle is not much smaller than the T & qo1 | dgd Bl 72l 2l |
wavelength of the light used.

(c) The refractive indices of the (c) TR&gd greEen qu1 qiiaqur J1eaq <k
dispersed phase and dispersion 3T9adIeh GIHTOT ST U',EF'\?@??[I
medium are almost similar in
magnitude.

(d) The refractive indices of the (d) aR&fgd greEen qur qiiaqu Jiead <6
dispersed phase and dispersion 3YedIeh GRHT0T 9gd f9= 2 |
medium differ greatly in magnitude.

(1) (b) and (d) (1)~ (b) 9T (d)

(2) (a) and (c) (2)  (a) T (c)

(3) (b) and (c) (3)  (b) T (c)

(4) (a) and (d) (4) (a) 94T (d)

69. In the following reactions, ZnO 1is | 69. = arfuferarsti 9, ZnO a9 & ST
respectively acting as a/an :

(@) ZnO+Na,O — Na,ZnO, (a) ZnO+Na,O — Na,ZnO,

(b) ZnO+CO, — ZnCO;, (b) ZnO+CO, — ZnCO,

(1) base and base (1) &eh qT &eh

(2) acid and acid (2) TR AT A

(3) acid and base (3) TR AT & h

(4) base and acid (4) &R qAT 3R
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70.  Which of the following compounds will

behave as a reducing sugar in an aqueous
KOH solution ?

HOH, (O CH,OH
2) HOH,C O_ CH,OH
HO
{ ?OCHS
\
OH
(3) HOH,C
‘ Q CH,OCH;,4
<
o \
OH

(4) HOH,C _O_ CH,OH

{ Hyococm,

|
OH

71. The major product obtained in the

following reaction is :

Br

\\\\\H t
o CHs BugK g
CeHs

(+)
C.H-.CH

= CHC_H.
(+)C H-CH(O'Bu)CH,C H:
(—)C H-CH(O'Bu)CH,C H-

— — — —
= W N =
— e e e

(+)C H-CH(O'Bu)CH,C H.

70.

71.

T Sty KOH fao=m § = § 9 =3 @
IR Teh ATIES I & ©Y H HA8R

e

HOH, H,OH

(2) HOH,C O_ CH,OH
HO
( ?OCHS
\
OH
(3) HOH,C
| Q CH,OCH;,4
&
o |
OH

(4) HOH,C _O_ CH,OH

{ H?OCOCHQ,

OH
= sifuferan ¥ 9T 2 el §=&1 3R ©
Br
H
\“\\\\ tB OK
ol C6H5 u& >
CeHs
()
(1) C.H-CH=CHCH-
(2) (+)CH-CH(O'"Bu)CH,C H:
3) (-)CH-CH(O'"Bu)CH,C H:
(4) (%)CH-CH(O'Bu)CH,C H:
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72.  Which of the following species is not | 72. T ° ¥ &1 9 Tiisitsl sT{=F=Ihd 7@l @ ?
paramagnetic ?
(1) CO (1) CO
@ o, 2 o,
3) B, 3) B,
(4) NO (4) NO
73. On treatment of 100 mL of 0.1 M solution | 73. CoCl,;.6H,O % 0.1 M faem@d & 100 mL bl
of CoCl,.6H,O with excess AgNO,; AgNO, & 3y # HAfUEHdT HIH W
1.2 X 10%% ions are precipitated. The 1.2x 1022 3T FI&fUd Bd 81 Hepel @
complex is :
(1) [Co(H,0),Cl;].3H,0 (1) [Co(H,0),Cl;].3H,0O
(2)  [Co(HO)elCly (2)  [Co(Hy0)6lCly
3) [Co(H,0):CI]Cl,.H,O 3) [Co(H,0):CI]Cl,.H,O
4) [Co(H,0),CL,]CL2H,0 4) [Co(H,0),ClL,]CL2H,0
74. pK, ofaweak acid (HA) and pKy, of aweak | 74. T gl 37/ (HA) &1 pK, qU1 Th goicd
base (BOH) are 3.2 and 3.4, respectively. e (BOH) 1 pK;, ShAST: 3.2 1 3.4 % |
The pH of their salt (AB) solution is : 3k T (AB) o feret™@™ =1 pH B :
(1) 6.9 (1) 6.9
(2) 7.0 (2) 7.0
(3) 1.0 (3) 1.0
(4) 7.2 (4) 7.2
75. The increasing order of the reactivity of | 75. 5y/1 Afyfear & fau A= eSSl 1
the following halides for the Sy1 reaction 3T YR ATHRAl 1 J&dl shH  :
iS :
CHS(EHCHZCHS CH,CH,CH,(l CHB(I:HCHZCHS CH,CH,CH, (I
Cl Cl
() (1) () (1D)
p—H,CO-C.H,—-CH,(CI p—H,CO-C.H,—CH,CI
(I1T) (I1T)
(1) (1) <@ <) (1) 1) <{@) < ()
(2) () < () < (1) (2) (1) < (1) < (1)
(3) (II) < (II0D) < (I) (3) (II) < (IID) < (I)
(4) () < (D) < @) (4) (1) < () < @)
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76. Both lithium and magnesium display | 76. ool T4 o R, <fiform qeon #=Himm
several similar properties due to the G CT Uch LS N TeiITd hid & T o 98
diagonal relationship; however, the one Teh Sl T %, v
which is incorrect, is :

(1) both form soluble bicarbonates (1) <Fi Fosiiel dgehrei-e s §

(2) both form nitrides (2) T AEIES 99 §

(3) nitrates of both Li and Mg yield NO, (3) HfaIm qun R, SHI o B A8ee
and O, on heating TH i W NO, dd1 O, od ®

(4) both form basic carbonates (4) <FI &R HIEHS S §

77. The correct sequence of reagents for the | 77. T IR & T 31f9shHhl 1 TE A

following conversion will be : B :
O HO CH, O HO CHa,
HC):CH3 HOiCHg,
CHO CHj CHO CH,
(1) CH3;MgBr, H'/CH;0H, (1) CH3;MgBr, H'/CH30H,
[Ag(NH;3),]"OH™ [Ag(NH;),]"OH"
(2) CH3MgBr, [Ag(NH;),]"OH™, (2) CH3MgBr, [Ag(NH3),]'OH,
H™/CH,OH H™/CH,OH
(3) [Ag(NH3),]"OH", CH;3MgBr, (3) [Ag(NH3),]"OH", CH;3MgBr,
H"/CH;OH H"/CH,OH
4) [Ag(NH3),]"OH", H"/CH;0H, (4) [Ag(NH3),]"OH™, H"/CH;0H,
CH3;MgBr CHz;MgbBr

78. The products obtained when chlorine gas | 78. Sd FAH 719 38 T T et NaOH & 91
reacts with cold and dilute aqueous NaOH SfYfoRaT St © A1 9T 8F el 3cd1E 8l
are :

(1) ClO3 and ClOj3 (1) ClO; ger ClO3
(2) CI™ and CIO™ (2) CI™ d ClO~
(3) Cl~ and ClIO; (3) Cl— der ClOy
(4) ClO~ and ClOj3 (4) ClO~ dur ClO3
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79.  Which of the following compounds will | 79. HFMELIA fuferan o =1 5 | &9 91 AT
form significant amount of meta product AT IS hi HEeIqul AT 3cq— h{Tl ?
during mono-nitration reaction ?

OCOCH; OCOCH;
) @ )

NH, NH,
2) @ 2)

NHCOCH; NHCOCH;,
5) @ (3)

OH OH
() @ (4

80. 3-Methyl-pent-2-ene on reaction with HBr | 80. TWIHHIES i 39l ""-T, s-ﬂfaa-ﬁ?-z-ﬁ:r,
in presence of peroxide forms an addition HBr & 91 ST{9fshaT shiitd 9 Teh Hehold 341G
product. The number of possible AT & | 3T oh feTu Jrvg Tfam Jareaferi
stereoisomers for the product is : ! &A1 B
(1) Zero 1) ¥
(2) Two 2) @

(3) Four (3) =R
(4) Six 4) 9

81. Two reactions R; and R, have identical | 81. HECSIRIERIE R, 941 R, % o <LTdIh]
pre-exponential factors. Activation energy 0T U 919 ¢ | R, 1 Gihgur el R, h
of R, exceeds that of R, by 10 k] mol ~ 1. If HsHaor Sl ¥ 10 k] mol—1 ST 81 Afe
k; and k, are rate constants for reactions AT AT R, 441 R, & fa@ 300 K WX &
R, and R, respectively at 300 K, then Fadis A k, 9941 k, Bl i In(k,/k,) T
In(k,/k,) is equal to : H g foh¥eh e 81T 2
(R=8.314 ] mol ~ 1K~ 1) (R=8.314 ] mol ~ 1K~ 1
(1) 12 (1) 12
(2) 6 (2) 6
3) 4 3) 4
(4) 8 (4) 8
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82. Which of the following molecules is least | 82. T+ o g BH Al 370] 3TATCh €9 § =AdH
resonance stabilized ? feer g ?

m | Ch
y »
2 o ) o
@) @ @ [ ]

O O
e 0 O

83. The group having isoelectronic species is : | 83. 98 Y4 FST9H THSIHRIAT TS G, T :

(1) O~,F~,Na, Mg™ (1).. O—,F~, Na, Mg+
(2) O?7,F~, Na, Mg?* (2) O%7,F~, Na, Mg?™*
3) O ,F7,Na*, Mg?* (3) O~,F~,Na*, Mg?*
(4) O?~,F,Nat, Mg?* (4) O?7,F,Na*, Mg?*
84. The radius of the second Bohr orbit for | 84. 2T GLHT0] o fgdi™d o hefl 1 TG
hydrogen atom is : BN
(Planck’s Const. h=6.6262 x 10 ~34 Js; (wich Teelish h=6.6262x10~34 Js;
mass of electron=9.1091x 1031 kg; AR Rl SedHM =9.1091 x 10 31 kg;
charge of electron e=1.60210x10"19 C; AR T 3MEW e=1.60210x10~ 12 C;
permittivity of vacuum BEIGICT Wﬂmﬁ?
e, =8.854185x 10 12 kg~ Im ~3A?) €, =8.854185x 10 12 kg ~Im ~3A?)
(1) 4.76 A (1) 4.76 A
(2) 0529 A (2) 0529 A
3) 212 A (3) 212 A
(4) 1.65 A (4) 1.65 A
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85. The major product obtained in the =1 srfyfsran § gra g 318 ©
following reaction is :
O O
O O
DIBAL — H DIBAL — H
COOH COOH
OH OH
(1) Q/\cm (1) QACHO
CHO CHO
CHO CHO
o QA = QA
COOH COOH
CHO CHO
N Q/\ N Q/\
CEO CHO
OH OH
(4) QACHO (4) Q/\CHO
COOH COOH
86. Which of the following reactions is an M= W " R | ostfufsan sta=a=
example of a redox reaction ? (Tretem) arfyfsran =1 3eETu 2
(1) XeF, + PF: — [XeF] ™ PF,~ (1) XeF, + PF. — [XeF] ™ PF,~
(2) XeF, + H,O — XeOF, + 2HF (2) XeF, + H,O = XeOF, + 2HF
(3) XeF, + 2H,O — XeO,F, + 4HF (3) XeF, + 2H,O — XeO,F, + 4HF
(4) XeF, + O,F, —» XeF, + O, (4) XeF, + O,F, = XeF, + O,
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87. A metal crystallises in a face centred cubic | 87. UT& #Id Welsh hiad o9 AT H fsheefd
structure. If the edge length of its unit cell gl g1 ale Tq%h Uchch O ohi hiX ?’Fﬂ'l'é a
is ‘a’, the closest approach between two g, dI uifcaer foheeat | < qeHed & i
atoms in metallic crystal will be : feTehedd U B
(1) 2v2a (1) 2v2a
(2) 2a (2) 2 a

e &

3 5 3 5
(4) 2a (4) 2a

88. Sodium saltof an organic acid ‘X’ produces | 88. Teh el eh TFd I HIfsqH T ‘X' Hrs
effervescence with conc. H,50,. X’ reacts H,SO, % Y S adl g1 X T
with the acidified aqueous Ca(l, solution STl CaCl, o WY AT Fa1 T IR
to give a white precipitate which qhe 9T <dl B Sl KMnO, & A
decolourises acidic solution of KMnQO,. fIeTad ol TR aT adl g | ‘X ®
‘X' is:
(1) HCOONa (1) HCOONa
(2) CH,;COONa (2) CH,;COONa
(3) Na,C,0, (3) Na,C,0,
4) C.H;COONa (4) C.H;COONa

89. A water sample has ppm level | 89. TH T Ufdesl # 9L.H.TH. (ppm) TR i
concentration of following anions =1 RUTRET <t Frsdl B |
F-=10; SO3 =100; NOj3 =50 F =10; SO =100; NOj3 =50
The anion/anions that make/makes the 3/ HUMEH S 5 gfdes =l 9H & g
water sample unsuitable for drinking is/ S RERESIERIG] %’/ A ®, %/ e
are :
(1) both SO; and NO3 (1) SO37~ @91 NO; <Fi
(2) only F~ (2) HEAF™
(3) only SO; (3) HHA SO
(4) only NO; (4) HIE NOj
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90. Which of the following, upon treatment | 90. = H ¥ %M, tert-BuONa & 91 If9Hd
with tert-BuONa followed by addition of T AT AHA 5 o ™ W), S &6
bromine water, fails to decolourize the &l TR & H 319y 8ar © ?

colour of bromine ?

CHe

ET » s

3r 31
O O

Br Br
O O

CeHs

e
(3) (3)
Br Br
O O
0 7 ™
Br Br
-00o0- -00o0-
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Read the following instructions carefully : fAfeiad (ATsT a7 q qg :

1. The candidates should fill in the required particulars | 1. 3 I} ohl LIeT RESED! 3R SW A ( gy -1) T lfsd
on the Test Booklet and Answer Sheet (Side-1) with TIeR0T ShTet FicT Wige 479 & 91§ |

Black Ball Point Pen. . e R
2. SA{YA <h Gy-2 I e [T/ Hlehd ohid <h TelU chded

2. For writing/marking particulars on Side-2 of the o . ;
Answer Sheet, use Black Ball Point Pen only. hTet dleT Wiege g7 h1 JAFT |

3. The candidates should not write their Roll Numbers | - BRI W/ ERISEERK ﬁmw ok ST ST
anywhere else (except in the specified space) on the YT ATk HIE 3T Fal o for |

TeskEookler/Answer Sheet, 4. I U o Tordl o8 T =R fareshedi H | sherel Weh forehed
4. Out of the four options given for each question, only Qﬁ%q

one option is the correct answer. -
5. For each incorrect response, V4 (one-fourth) marks of d. W Te7d 3T $WWW¢WﬁH|i{‘| &N 3*‘“"'
the total marks allotted to the question (i.e. 1 mark) HY Yy ( ({E—M}W (31U 1 k) FA AT H I
will be deducted from the total score. No deduction F1e feu sman | gfe I ua o f5dt 999 &1 e 39T g

from the total score, however, will be made if no fe e Fﬁ%?ﬂ"'[ﬁﬁﬁ 3F TE F1e \_TIT&PII

response is indicated for an item in the Answer Sheet. i . r : |
6. Handle the Test Booklet and Answer Sheet with care, | ©- TI&T qfEdeRT Td ST I R EAHYdS FAT H

as under no circumstances (except for discrepancy in ferdt o1 gRiefa 4 (W qRIE&T 3*'?‘1*:’ Tq I GH %
Test Booklet Code and Answer Sheet Code), another set Gobd o fY7ar &1 Xfa &1 sIS#), ST GRET gikaer

will be provided. 3YCTsE] 781 HdT STt |

7. The candidates are not allowed to do any rough work ¢ ~ ¢ . W
or writing work on the Answer Sheet. All calculations/ 7. Sl 93 W ﬁg ol T & A1 IR sl hlH h-l o

writing work are to be done in the space provided for AT T & | |t T U foras o1 R, e gikdeh
this purpose in the Test Booklet itself, marked ‘Space T i SHTe St o ' T 1 & AT Sie’ gR1 ATHIohd

for Rough Work’. This space is given at the bottom of T TR ST | e ST e U8 I A 9 ai aiR
each page and in four pages (Page 40-43) at the end of %’ g S kL

the booklet qferert & 370 H IR Y31 (TS HE&A 40-43) W TE € |

8. On completion of the test, the candidates must hand 8. U THH BH W, 31vAefl i/ vl SS g gdl 3T T3

over the Answer Sheet to the Invigilator on duty in the ey Tdiereh ohl 3799 | < | 3792 37U+ AreX 39 ULrelT
Room/Hall. However, the candidates are allowed to Eﬁ;ﬁ" il ST Hhd &

take awayv this Test Booklet with them. )
d 9. | I W YIeh AT fAteTeh bl 37971 Yol e 3Ta3d

9. Each candidate must show on demand his/her Admit

Card to the Invigilator. ii@l:{l

10. No candidate, without special permission of the | 10. S¥efteish a1 fietsh =l fawm s1gafa & fomm g steedi
Superintendent or Invigilator, should leave his/her 3T T A Bl |

t.
» iia ik TR o o 11. ShRd FHieTes ohl 379 sﬂ{qﬂﬁqm@mﬁaﬁfﬁ
11 e candidates should not leave the Examination Ha e n San
without handing over their Answer Sheet to the T GIIRT TEA1eR fort ot shig e7varell wiieq 2t -1l 1

Invigilator on duty and sign the Attendance Sheet afq ferEt srvedt E;\El{rl IR 3IAEATT T T TEIER Tﬁﬁ
again. Cases where a candidate has not signed the EM SR ER R SILUIRE? 394 SR TS Tl drern g 59

Attendance Sheet second time will be deemed not to Gﬁi%lﬂ 1 TANT SO B HET SO | 3ol 37 |
have handed over the Answer Sheet and dealt with as * af .
. . . Y <k ATS T 9T SURefd ot ¥ U 7T &\

an unfair means case. The candidates are also required .
to put their left hand THUMB impression in the space S T |

provided in the Attendance Sheet. 12. SARI ek / TEadTieTd Uiehereh Ud Hiagel HH, TSR S1(g

12. Use of Electronic/Manual Calculator and any S fFet ss=ier U0 1 T 9feid ¢ |
Electronic device like mobile phone, pager etc. is i

prohibited. 13. e Bl H 3R o fou el udien fem & |t

13. The candidates are governed by all Rules and WEW@HW%' ﬂﬁﬁmﬂqw ED

Regulations of the Examination body with regard to qfl el w1 e adten fehr o el u fafemi
their conduct in the Examination Hall. All cases of STTER BT |

nfair means will be dealt with as per Rules and . % 3
. . dasky 14. ot oft farfa & witen e o SR 99 1 H1E ot 9

Regulations of the Examination body.

14. No part of the Test Booklet and Answer Sheet shall be T TR Tefal ST |
detached under any circumstances. 15. 31970l ERT UL eAT &7/ BT H U9 RIS oh ATl fehdl
15. Candidates are not allowed to carry any textual Wt YR ohi WW, Eﬁﬁ d1 m, CANN]
material, printed or written, bits of papers, pager, oh gfedl, USH, HiaTeel WA a1 fordl it TR o
mobile phone, electronic device or any other material m SUSFIUN TT FoRd 31T YR 9 W &6t

except the Admit Card inside the examination

room/hall. ﬁaﬁmmwﬁaﬁqﬁﬁ%|
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