This booklet contains 40 printed pages.

39 gt ¥ qfgd 7540 ¥ |

FirstRanker.com

LMN

No.:

PAPER -1

: MATHEMATICS, PHYSICS & CHEMISTRY
JyAqfeRT - 1 : T, wifaes famm qer e faam

Test Booklet Code

et YRt Hehd

Do not open this Test Booklet until you are asked to do so.

39 THeT Yfqent i aa e T @el el dek el T S|

Read carefully the Instructions on the Back Cover of this Test Booklet.

T Udien qfaent o fuser smaet wfeu e e @i s | ug)

Important Instructions : TETqOT (5T :

1. Immediately fill in the particulars on this page of the Test | 1. T{ia Ifert & 30 T8 W TEwAH fIaRl ier / Bt dicq
Eizc;ll;;?:e;vith Blue/ Black Ball Point Pen. Use of pencil is strictly wIEe G7 Y TRt S| 9ge T FENT fiesper afsd &

2. The Answer Sheet is kept inside this Test Booklet. When you 2. I T T T G F 3 TGS | 1 ST T I .;
are directed to open the Test Booklet, take out the Answer BT 1 e 9, A SR T3 (e R qEemges faawo wi)
Sheet and fill in the particulars carefully. 3. g{en ! 3@y 3 6 T

3. The test is of 3 hours duration. et v T 37 v

4. The Test Booklet consists of 90 questions. The maximum 4. ¥ e ﬁ'90 T o . % 360 T .
marks are 360. 5. =9 e g | H?V‘JT‘T A, B, C ¥, f&® 9?%% am ¥

5. There are three parts in the question paper A, B, C o, sitfaer faam o wrem fagm % 30 797 € iR 9t
consisting of Mathematics, Physics and Chemistry having T3l & 3 THH € | TS T & Tl S & f0 4 (IW)
30 questions in each part of equal weightage. Each question s Freifa frd m ¥
is allotted 4 (four) marks for correct response. , i

6. Candidates will be awarded marks as stated above in instruction | ©- syfefar @i W et W F IeTq S faaorT T s &
No. 5 for correct response of each question. Y (one fourth) marks [ROgaR 31 139 ST Fede F99 & Terd FW @ ford
will be deducted for indicating incorrect response of each question. Y, 7 YT 12 o797 SiET| 9ie 3% T § 9] 997 &7 3%
No Fieductwn frqm the total score will be made if no response is 78 o 7 @ @ T Wi @ HE B TE H w0
indicated for an item in the answer sheet.

7. Thereis only one correct response for each question. Filling 7. oo T hecd T € W ST E | T G @t 3?1'{ TR
up more than one response in any question will be treated as 3 Treld ST THT ST SR S e 6 % 3T{ER HAh i
wrong response and marks for wrong response will be T ST |
deducted accordingly as per instruction 6 zflbove. . 8 ST ¥ 751 T3 g2 T qifd foeRe T SR it

8. Use Blue/Black Ball Point Pen only for writing particulars/ . . .
marking responses on Side-1 and Side-2 of the Answer Sheet. F ¥ Feer Hior/ HIet el Wige 97 F1 & G H
Use of pencil is strictly prohibited. UfgeT &7 T l%cr_ge?r arda &1

9. No caztdida}\;ci is e;llowed to carry an}{) .tiexh;lal materiali pléntefl 9. heneft gr wien e/ Eiet H Yo IS % Sreren Rt off ¥R
or written, bits of papers, pager, mobile phone, any electronie H ot fetf Rt 5
device, etc. except the Admit Card inside the examination il X ’ R ’ ﬁ , TSR,
room/ hall. M A1 Rl ot TR & Seiagii-eh SUshul a1 fohdll 3T TR i

10. Rough work is to be done on the space providedsfer’this AR T S ST A1 STAN H i STAI TR S
purpose in the Test Booklet only. This space is giverat the | o v srf qer T # Fee i e W & w7
bottom of each page and in one page (i.e. PageB9) at the end ’ > Y 5 8RS ¥ siq§
of the booklet. oTTe =W T & T H Teh T W

11. On completion of the test, the candidate must hand over the (78 39) < T B
Answer Sheet to the Invigilator on duty in the Room, / Hall. | 11, 93em a1 89 W, emef wa /B Bied 9 T—‘f TN IT FY
Howeuver, t‘he candidates are allowed to take away this Test fortterss @1 stava WU ¥ | gelemef o @ Ew WW
Booklet with them. =& T >

12. The CODE for this Booklet is C. Make sure that the CODE - .
printed on Side-2 of the Answer Sheet and also tally the 12 W J sl Cti= 3 ’! FA Ry Sl
serial number of the Test Booklet and Answer Sheet are the Hohd, W I & Ts-2 W Y Goha A foerar € iR T o
samCT gs thafl on1 (tjhis booglet. 1In case ofhdiscrepancy, t}l;le ghfrea = o Tor qen feenT, IW 95 W kA HeA et 21
candidate should immediately report the matter to the ?:R:T i
Invigilator for replacement of both the Test Booklet and the SR E i & A1 tened ‘TﬁiﬂT IR SR
Answer Sheet. & fore frdfer Eb;l?jl?‘[ ST T | .

13. Do not fold or make any stray mark on the Answer Sheet. | 13. 30T U 1 9 WS TE 7 @ 369 W 3 Fom KSRLLLy|

Name of the Candidate (in Capital letters ) :

qhemeff 1AW (S e H) -

Roll Number :in figures
STIRHIR AR H
(in worgis
: W i
Examination Centre Number :
el g TR

Name of Examination Centre (in Capital letters) :

el g T A (TS AR H ) ¢

Candidate’s Signature :

Teneff o eEer

1. Invigilator’s Signature :

2. Invigilator’s Signature :

frlieTe o e=er

frieTs & BEer



FirstRanker.com

PART A — MATHEMATICS

A complex number z is said to be
unimodular if |z|=1. Suppose z; and z,
21 — 2z
are complex numbers such that ————=

2— 2129
is unimodular and z, is not unimodular.

Then the point z; lies on a :

(1) circle of radius V2 .

(2) straight line parallel to x-axis.
(3) straight line parallel to y-axis.
(4) circle of radius 2.

The normal to the curve, x2+ 2xy —3y?=0,
at (1, 1) :

(1) meets the curve again in the fourth

quadrant.
(2) does not meet the curve again.

(3) meets the curve again in the second

quadrant.

(4) meets the curve again in thé third

quadrant.

The sum of first 9 terms of the series

13 13428 13423843 .
— + + + ... 1S8:
1 1+3 1+3+5

1) 192

2) 71

(3) 96

4) 142

U A — iUt
T 9 g G&a z THATTH! Hecdl § afg
|z|=1 T T 2, TN 2, TEf Wiy FEd €
for 2 zzzmwm%amzzmqﬁﬁ
2— 212
H%’T%,ﬁﬁgzlﬁiaﬁ%:

V2 e A 99 W
X-318] o FHIAX Tah @1 R |
y-31&1 & HHIR Teh 1@ W |
2 e 9t 99 W

% x2+2xy—3y2=0 & fag (1, 1) W
ST

(1) =k I SRy =g =qute # foerar €1

(2) %k I S Tl fHerd |
(3) =%k I S fgdta wqufe # fierar €1

(4) I H JEN g wgAie H e

goft

PLore2 rPededd g
1 1+3 1+3+5

Y 9 TSl HT AN T :

1) 192

2 71

3) 96

@) 142
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Let f(x) be a polynomial of degree four
having extreme values at x=1 and x=2.

, x )0 .
If lim E + fiz )H = 3, then f(2) is equal

x -0

to:

1 4
2 -8
@ -4
4 0

The negation of ~s v (~r A s) is equivalent

to:
(1) sar
(2) sA~r

B) saA(ra~s)

4) sv(rv~s)

1 2 2 D
If A= % 1 -2 D1s. a matrix satisfying
2 bH

the equation AAT=9I, where I is 3x3
identity matrix, then the ordered pair

(a, b) is equal to :
® (=2 -7
2 @ -1

G (=27

“4) @1

AT f(x) MA 4 FT Tk IgI< & f99H
x=1 TN x=2 W W AW T 3R

Zim% f(x)D = 3% WfQ) TRE :

x -0

1) 4
2 -8
3 —4
4 0

~sv (~1rAs)H Y TG ®

M. sAr
(2) sA~r
B) sA(ra~s)

(4) sv(rv~s)

02 20
g A= 2 1 -2 T% & g ¥ S
B 2 b
ST THIA AAT=9], Hl T F T,
W 1, 3% 3 1 qeH TeE ©, ql it g1
(a,b)Eh'I'FI'H%:

® (=2 -1
@ 2 -1
®) (=21

@4 21

C/Page 3
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The integral J’ 5 dx

———  equals:
X (x4 + 1)%

1
O+ 1O
T + C
A H

1 ‘ﬁ*
440
(2) %ﬁ + cC

3)  (x*+1)F + c

@) —(*+1) + c

If m is the A.M. of two distinct real
numbers [ and n ([, n > 1) and G,, G, and

G, are three geometric means between I

and n, then G‘ll + 2G42l + Gg equals.

(1) 4 Pm?n?
(2) 4 Pmn
(3) 4 Im’n
4) 4 lmn?

Let y(x) be the solution of the differential

equation

(x logx) % + y =2xlogx, (x = 1).
X

Then y(e) is equal to :

(1) 2e
(2) e
3 0
4 2

'FI'H'IT:WTI dx _ S
xz(x4+1)4
1
Oy + 10
(1) _ﬁ A ﬁ tc
1
R N,
(2) A ﬁ tc

B3) (A1) + c

@) —(x*+1)F + c

gfe @ fafy= arafas =Ed | 991
(L{n> 1) =1 FHIGK T (A.M.) m § SR [ a1
ity o siTel 1 O "1eA (G.ML) Gy, G, ael

G; %, @ G +2G; + G; T T

(1) 4 Pm?n?
(2) 4 Pmn
(3) 4 Im%n
(4) 4 lmn?

YT AR THIHI

(x logx) j—y + y =2xlogx,(x = 1)
x

FT T y(x) &, M y(e) TR T :

(1) 2e
(2) e
3 0
4) 2
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11.

12.
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The number of integers greater than 6,000
that can be formed, using the digits 3, 5, 6,

7 and 8, without repetition, is :

1 72

2) 216
3) 192
4) 120

The number of points, having both
co-ordinates as integers, that lie in the
interior of the triangle with vertices (0, 0),
(0, 41) and (41, 0), is :

(1) 780
2) 901
(3) 861
4) 820

Let o and B be the roots of equation
x2—6x—2=0. If a,=a"—p", for n=1,

-2

then the value of 210 28 i equal to :
a9

1 -3

(2) 6

3 -6

4) 3

10.

11.

12.

R 3,5, 6,7 AT 8 o TN W, To1 <=,

I A 6,000 § IS YR i FE&A T
1 72

@) 216

3) 192

(4) 120

s, e 3 (0, 0), (0, 41) T2 (41, 0) §,
% ofafte Wi ® fegq 39 fogsti &t e
e 1 faenar quite €, © :

(1) 780
2) 901
(3) 861
(4) 820

T o T B fooma THIE 42— 6x—2=07h
qd g1 39fg n=1 & fam, anzan—Bn%, q

a0 = 238 oy

2a4
1 -3
2) 6
3) -6
4) 3
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13. Let

- - -0 2x 0O
tan 1y= tan"lx + tan”!

3x+x3
1+ 3x2

3x—x3

1— 3x2

3x+x3
1—3x2

3x — x
1+ 3x2

(4)

14. The distance of the point (1, 0, 2) from the

point of intersection of the line

x—2 y+1 z-2
3 4 12
x—y+z=16, is :

1) 13
) 2v14
3) 8

4 321

d 20

1
where (x| < ——=- Then a value of v is :
x| Ne y

and the plane

13.

14.

—10 2x 0O

H - 2H

1
w8l |x|<ﬁ%,‘cﬁy“ﬂ1{?ﬁﬂﬂ%:

tan_ly = tan"lx + tan

3x+x3
1+ 3x2

C%x—x3

1— 3x2

3x+x3
1—3x2

3x — x°

1+ 3x2

x—-2 _y+t1 _z-2
3 4 12
x—y+z=16% gfaess fag =1, 65 (1,0, 2)

i

RECH| qIT FHIA

1) 13
2 2414
G 8

4 3V21

C/Page 6
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16.

17.
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The area (in sq. units) of the region
described by

(v, y):y¥>*<2xand y = 4x — 1} is:

9
M 35
7
2 35
5
G«
15
@

Let O be the vertex and Q be any point on
the parabola, x2=8y. If the point P divides
the line segment OQ internally in the ratio
1 : 3, then the locus of P is :

1) x2=2y
2 %=y
B) y*=x
@) =2

The mean of the data set comprising of 16
observations is 16. If one of the observation
valued 16 is deleted and three new
observations valued 3, 4 and 5 are added

to the data, then the mean of the resultant

data, is :

(1) 14.0
2) 16.8
3) 16.0
(4) 15.8

15.

16.

17.

(v, y) : y2< 2x T y = 4y — 1} G AT

& %1 &ha (3 ghTeAl) W
9

1 35

2 35

G o
15

@

T TEeTd x2 =8y I IMW O T 39 W hlg
fag Q 21 afe fag p, Y@m@s OQ 1
168 % orfafter U o wiedr €, a1 P &
foiquer §

(1) x*=2y

2) x*=y

16 Y&I0T 9Tt AThel &1 WA 16 | AT TH
D70 FTEeRT 911 16 T, &l 821 &, 3 T3 Y&
ST W1 3, 4 21 5 €, Aihel § fen fed o
g A T Almel w A R

(1) 14.0
2) 16.8
3) 16.0
4) 15.8

SPACE FOR ROUGH WORK / T% &4 & e Sie
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19.

20.
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The area (in sq. units) of the quadrilateral

formed by the tangents at the end points
of the latera recta to the ellipse

2 2
LN 1,is
9 5
1 27
» Z
@
(3) 18
o Z
@ 3

The equation of the plane containing the
line 2x—-5y+2z=3; x+y+4z=5, and
parallel to the plane, x +3y+6z=1, is :

(1) 2x+6y+12z=-13
(2) 2x+6y+12z=13
B) x+3y+6z=-7

(4) x+3y+6z=7

The number of common tangents to the
x2+y?—4x—6y—12=0
x2+y2+6x+18y+26=0, is :

circles and

1) 4
2 1
©G) 2
4) 3

18.

19.

20.

2 2
i S L = 1 & et % fidf

=it 1 Tt Yenet g fHiHd =g 1 &
(at gepreai ) ©
1) 27
27
@ 4
(3) 18
27
@4 -

@l 2x—5y+2z=3, x+y+4z=>5 l Fafdwe
L oA FHAA, S FHAA ¥+ 3y +6z=17F
AR B, T THIHIT € ¢

(1) 2x+6y+12z=-13
(2) 2x+6y+12z=13
B) x+3y+6z=-7

(4) x+3y+6z=7

T a2+ 2 —dx—6y—12=0 T
2412+ 6x+18y +26=0 HI vAFTS TI9l
TEnsti # HEn R

1) 4
@ 1
®) 2
4) 3
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22.

23.
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The set of all values of N for which the
system of linear equations :

2x1 —2x5+ X3 =Ax4

2x1 —3xy+2x3=N\x,

—xy+2x, =\x3

has a non-trivial solution,

(1) contains more than two elements.
(2)

(3) is a singleton.
(4)

is an empty set.

contains two elements.

If 12 identical balls are to be placed in 3
identical boxes, then the probability that
one of the boxes contains exactly 3 balls

is :

=

1)

B B

[:L‘I:EI

()

U1
w |3

®3)

ar

(4) 220 %ﬁu

=

The sum of coefficients of integral powers

of x in the binomial expansion of
50
(1- 2vx)" is:

1) l(250 + 1)

2
) %(350 +1)
@ (¥
@ (% 1)

21.

22.

23.

N

NECED

A% Gl 7 1 g, Sk
qHIR

2x) = 2x5+x3=Axq

2x1 —3x5+2x3=AX,

—xy+ 2%, =\x3

1 T T B B,

1) HF i sraga T
2) TH o gg=a T

(3) T UHd W= B

4) HIeEEa g

7 12 Tk S TS, 3 Tk S ool B @ STt
T AT 9 tH 9 § 3 3 7S B HI
‘EITF*JIEITCH%:

]

=9

N
—_

1)

S
g_kED

(2)

a1
w|%

(3)

i

|:|12

(4) 220

=
T

(1- 27)" % foe wam # x % i
=Tl o T[T T AT R

N
a1
(e}

+

—_

N —

(2)

—_
[6y)
a1
o
+
—_
~——

N|— N|—= N|=
w
o1
S

N —

)

@ (3™ -1)

SPACE FOR ROUGH WORK / T% &4 & e Sie
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25.

26.

27.
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The integral

} . log x2 — dx
»log x° + log (36 — 12x + x7)
is equal to :
1 o
2 2
@) 4
4 1
If the function.
Bkvx+1 , 0<x<3

8= by +2 , 3<x=5
is differentiable, then the value of k+mis :
1 4
2 2

16
@G 5

10
@ 5

Locus of the image of the point (2, 3)/in
the line 2x—3y+4)+k (x—2y+3)=0,
keR,isa:

(1) circle of radius /3.

straight line parallel to x-axis.

(2)
(3) straight line parallel to y-axis.
(4) circle of radius V2.

(1 — cos2x)(3 + cosx)
x tan4dx

is equal to :

24.

25.

26.

27.

HHThA
} . log x? . do
> log x° + log (36 — 12x + x7)
TR T
1 6
2 2
3) 4
4) 1
RIERE|
(x)zg{\/X'Fl , 0<sx<3
8 5mx+2 , 3<x <5
ATHEA T, A k+m FT IS :
1) 4
2 2
16
B)
E
@ 5
fog (2, 3) & @

(2x—3y+4)+k (x—2y+3)=0,k e R
gfafde 1 foguer T -

1) 3 BenEgER

(2)  x-3T& & FHIR W@ Tl

(3) y-31& % HHIR W@ |

4) 2 TenwEgae

jim (1 — cos2x)(3 + cosx) e
x-0

x tan4x

AN N N /N
N
N—"
Nw"‘;l\)h—\

C/Page 10
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29.

30.
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If the angles of elevation of the top of a
tower from three collinear points A, B and
C, on a line leading to the foot of the
tower, are 30° 45° and 60° respectively,
then the ratio, AB : BC, is :

1) 2:3
2 V3:1
(B) 3:42
4 1:43

Let A and B be two sets containing four
and two elements respectively. Then the
number of subsets of the set A X B, each

having at least three elements is :

(1) 510
@) 219
(3) 256
(4) 275

Let a, b and ¢ be three non-zero vectoers

such that no two of them are collinear‘and
e s Ll
(a X b)Xx C=§ bllc| a. If8 is the

angle between vectors b and c, then a

value of sin0 is :

—23
3

2V2
3

-2
3

(1)
(2)
()

2
@ 3

28.

29.

30.

T " fagetl A, B a9 C, Ts THI W@ |
feerd € 11 Tk "R % U1E i feen § o S g,
q T HAR o R o 3991 &0 %wew:
30°, 45° @1 60° €, 1 AB : BC T 3T{U © :

1) 2:3
2 3:1
(G) 3:42
4) 1:43

AT A T2 B S W= § 78 oer: =) aen
3 o197 €, O GH=IF A X B % 7 SUSq=aAl
&1 g, {8 9® o w9 9 w9 91 s1Ead

€%

(1) 510
@ 219
@) 256
(4) 275

T a, b A ¢ 99 YRR O A ¥ R
T8 | B Q) Hig TE E qen

(3 xbyx @ = Lallel 3 o ottt
b A ¢ % o HTE 0 L, A sin6 F TH

a9 e

-23
3

22
3

—2

1)

C/Page 11
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32.
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PART B — PHYSICS

1Q — 9V

30 Q30

In the circuit shown, the current in the 1Q)

resistor is :

(1) 013 A, from P to Q
(2) 13 A, fromPtoQ
(3) O0OA

(4) 013 A, fromQtoP

Distance of the centre of mass of a solid
uniform cone from its vertex is z,. If the
radius of its base is R and its height«is-h
then z; is equal to :

3h2

(1) SR

h2
4R

@ 5

31.

32.

"I B — Yifaes fagm=
)
|}
10 — 9V
30 Q30

9 ¥ gfmy ¥ 1Q gfaliye 9 yarfed g
BT

(1) 013 A, PHQHI
2) 13A, PEQ 3R

3) 0(IA) A

4> 013 A, QE P I

frdt THEAH W VF F THAA Fs HI
SEh WY W gl 2, 81 A WF F MUR A
5= R T ¥ * F9E h A @ 7y F AR
foeifera o & foreeh e g 2

3h2

(1) Ty

h2
4R

4 5

C/Page 12
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33. Match List - I (Fundamental Experiment)
with List - II (its conclusion) and select
the correct option from the choices given
below the list :

List - I List - II
Franck-Hertz .. |Particle nature
A W
xperiment. of light
Photo-electric ... |Discrete energy
(B) . (i)
experiment. levels of atom
Davison - Germer | . [Wave nature of
(©) . (i)
Experiment. electron
__|Structure of
(iv)
atom
1 @A) -Gv)  (B)-3D) (O - (i)
2 @A)-0 @B-0v) (©-(i)
() @A)-aG) B)-@v) (O - (i)
4 @A)-G@ @B-0 (© -
34. The period of oscillation of a simple

pendulum is T = 2w \/E . Measured value
&

of L is 20.0 cm known to 1 mm accuracy

and time for 100 oscillations of the

pendulum is found to be 90 s using a wrist

watch of 1s resolution. The accuracy in

the determination of g is :

1)
2)
€)
)

4

5%
2%
3%
1%

33.
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Tt - 1 (A YAM) g - 11 (35 IR )
* WY gHed (#9) g o f=ifea

fased § @ 9&l fasey =1 =9 HifGS -
et - 1 et - 11
YhRT 1 HI0TRT
(A)| %o &eH Fam @)
LEQES
. |31 fafes
(B) |gehTen ﬁ'ﬂﬂ T | (i) -
(C) [SaftEm SR gam (i) SR 51 T
Thfd
(iv) [9LHT] hT G
W)~ @A) -@Gv) (B)-(@i) (O)- (i)
2) A)-@0 B)-Gv) (© - (i)
B) @A)-3 B)-@Gv) (O - (i)
4 @A)-3 @®-0 (C) - (iii)

34. fodl 9a oo 1 ST, T=2w\/z%|
g

L &1 |1f9d 9 20.0 cm ®, {S&eRT Femefan

1mm Tl T Ad® & 100 Sl w1 F9D
90 s &, F518 1s fadie =1 wEh @ A @ {14,
g % Trefeor & enefan grt

1) 5%
@) 2%
3) 3%
4 1%

C/Page 13
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35.

36.
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Ared LED emits light at 0.1 watt uniformly
around it. The amplitude of the electric
field of the light at a distance of 1 m from
the diode is :

(1) 7.75V/m
2) 173 V/m
(3) 245V/m
(4) 548 V/m

In the given circuit, charge Q, on the 2uF
capacitor changes as C is varied from 1pF
to 3uF. Q, as a function of ‘C’ is given
properly by : (figures are drawn schematically
and are not to scale)

"t

Charge
Q \
1) ! e
1wF 3nF
Charge

Q2 /
@ C
1pF 3uF ¢

Charge
Q /
3) :
1nF 3uF C
Charge

1uF 3uF ¢

35.

36.

T ATe U1 1 TA.5. 2. (HohTHT Scsich SAS)
0.1 9 W, THITH FHE IS HT 2|
TAE W 1 m T W, T9 Y o fa=fd &5 &1
ST B

1) 7.75V/m
2) 173 V/m
(3) 245V/m
(4) 548 V/m

fod ™ uflgy §, CF 99 & 1uF ¥ 3pF
aRafda 89 |, 2uF GaiE W oSew Q, |
TREds 81 81 °C’ % Hed & ®9H Q, H

M W ARG T A 87 (G FaAT
T SRG & 3R el F STFIR el 51)
ﬂw
e
g
N
w9
TpF aE
EICK]
@ /
ToF 3uF o C
T |
@ /
TuF 3uF o C
EICN|
@ = /
m: 3ur C
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37.

38.

FirstRanker.com

Two long current carrying thin wires, both
with current I, are held by insulating
threads of length L and are in equilibrium
as shown in the figure, with threads
making an angle ‘0" with the vertical. If
wires have mass A per unit length then the
value of Iis :

(g =gravitational acceleration)

(1) tan®
M0
() sing |78
K coso
gL
(3) 2sinb T8
Mg coso
4 2 Tl tan6
4)
Mo

A particle of mass m moving in the
x direction with speed 2v is hit by another
particle of mass 2m moving in the
y direction with speed v. If the collision is
perfectly inelastic, the percentage loss in

the energy during the collision is close to :

1) 62%
Q) 44%
3) 50%
4) 56%

37.

38.

8l Jael o a0 § Yedek 9 T Y yated o @l
Bl 3R LW & fagmasdt o @ desm
TR 3T T H T & g SR foen 9
‘o o1 I 1 feafa ®, 3 ST AR HreEmeen
H wd g1 afg 1 a% =) wfd s o
T \ § T g Toc 19 @R § A, 11 HH
B :

(1) tan®
o
(2) sino | 8L
Ko cosb
L
(3)  2sind A
o coso
4 2 gL tan0
(4)
K0

x-TEN ¥ 20 =1 @ 9d L m TFHH & Th
0T 9, y-fRMH o S § =erdl g7 2m FeHHH
1 T HUI, THCT © | A I8 Feee (TFR)
TUId: STICATE © ql, THRL ok QN Hell 1 &4
(=1f) 2t :

1) 62%
Q) 44%
3) 50%
4)  56%
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40.
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Given in the figure are two blocks A and B
of weight 20 N and 100 N, respectively.
These are being pressed against a wall by
a force F as shown. If the coefficient of
friction between the blocks is 0.1 and
between block B and the wall is 0.15, the
frictional force applied by the wall on block
Bis:

(1) 150 N
(2) 100 N
3) 80N

4) 120N

Consider an ideal gas confined in an
isolated closed chamber. As the gas
undergoes an adiabatic expansion/the
average time of collision between
molecules increases as Vq, where Viis the

volume of the gas. The value of q is :

-5
o Gvo
m 1
2 3'y6+5
@ 2=
) “YT“

39.

40.

——[a] 5]

Tl 3@ ¥ g1 =Ath (e A 3R B <9I T
& {999 9 wEe: 20 N a1 100 N €1 3%,
T 9 F g0 Tt <R o <amn 51 @ '
Jfg FHT IO T HAE, A A1 B & &4 0.1
M B 3R AR F &= 0.15 ® @, IR gW

ATk B R T & B :
(1) 150 N

2) 100 N

(3)™ 80N

@) 120 N

T ey AW fedt a=< (¥9q), fagw
(foafi) we & Hiftd (&) B sw i A
TUH THR BH W, 36k ST & sii=l TFhL
1 ied e (FHE) V9 STER &g W €,
<&l V 9 # ST §1 A q 1 A A

3,5
0o GO
a 1
2 3y6+5
3) 376—5
@ 11
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A rectangular loop of sides 10 cm and
5 cm carrying a current I of 12 A is placed
in different orientations as shown in the

figures below :

(b)

If there is a uniform magnetic field of
0.3 T in the positive z direction, in which
orientations the loop would be in (i) stable

equilibrium and (ii) unstable equilibrium ?
(1) (b) and (c), respectively
(2) (a) and (b), respectively
(3) (a) and (c), respectively

(4) (b) and (d), respectively

41.

10 cm T 5 cm T3 o Th SAFATRN <9
(areT) B U foRgd ¥, 1 = 12 A, yafsd &
W T 3T U H ARG H T T R
fafum erfufamal (feafaai) & @ e #

Ifg F-l 0.3 T diedl T 1T THTHH T4
&4, ¥ 2 feen ¥ faemm € @), guiE ™
fg srfufa=ma 9, I8 art (S9) (i) T
T qAT (id) STEATH Hgerd H, T 2

(1) W (b) ad1 () |
(2) A (a) TA (b) ®
(3) HHW: (a) IU(c) H

(4) I (b) A& (d) |
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43.
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Consider a spherical shell of radius R at
temperature T. The black body radiation
inside it can be considered as an ideal gas

of photons with internal energy per unit

volume u= % « T* and pressure

1 U

P=3 v

an adiabatic expansion the relation

If the shell now undergoes

between T and R is :

1
®m Tz
(2) Txe R
(3) T xe 3R

1
4) Teo

As an electron makes a transition from an
excited state to the ground state of-a
hydrogen - like atom/ion :

(1) kinetic energy and total/energy
decrease but potential energy

increases

(2) its kinetic energy increases but
potential energy and total energy
decrease

(3)  kinetic energy, potential energy and

total energy decrease

(4) kinetic energy decreases, potential
energy increases but total energy

remains same

42.

43.

foret Tiefta 1w () &t 521 R ® iR 3gen
AT T | 5T e FHioorert faferzon =1 wieHt
1 Tk TH ey 19 A1 S Tehdt & fS9eh!

fd sTE STIa AT Sll, u = % « T4

1 U .
T, p = o ﬁg@%l Ife 59 9 H T
JER B dl, T a9 R & = Hee I

1
M T=zs
(2) Txe R
(3) T x e 3R
1
¥ Txg

9 e ST, TESM SY TLA /3
1 I AaE | =AqH el oferedn o
HHHUT HIAT © Al SHhT

(1) Tfas St F FA Sl kW @ S L
formg, feafas St &g <t §1

(2) TIfast Se ° g qen feafas = qen
Fe ol | HHT Bt B

(3) it Sheti, feeafast it a0 o o1l °
ERIAS I i

(4) Tfast i 9 Bt €, feafast = sredt
¥ 3R et ol T2 Tt B
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45.

FirstRanker.com

On a hot summer night, the refractive
index of air is smallest near the ground and
increases with height from the ground.
When a light beam is directed horizontally,
the Huygens’ principle leads us to conclude

that as it travels, the light beam :
(1) bends upwards
(2) becomes narrower

(3) goes horizontally without any
deflection

(4) Dbends downwards

From a solid sphere of mass M and radius

R
R, a spherical portion of radius > is

removed, as shown in the figure. Taking
gravitational potential V=0 at r= «, the
potential at the centre of the cavity thus
formed is :

(G = gravitational constant)
i

- 2GM

- GM
2R

- GM

- 2GM
3R

44.

45.

TS g 1 TH UM H, -7 o ke, I &1
STYEIAIF =TT BT & SR -7 ¥ I &
1Y TG @1 8| A, IS TR TR0-gS
gfos feon d ST &1 @, T & fagra 9
Iz gfiorm gt giar ® fe, =9dd gu
W—Wﬂ'@f:

(1) WS R FFH A
(2) Hpfad (Hehivl) & SR |

(3) o fasifya gu, &fas fomn & s
cell

(4) = & AR G ST

TF 2 T 1 FHAE M a9 5 R R

S - o 1 il o, e i
T TR T T S 81 r= oo (3T70) W
et fawa & 7F V &l Y (V=0) AFd
30, 39 THR a1 HeX (Hfad) & &g |,
Tec T faya &1 o 8

(G = o el &)

?

- 2GM
3R

(4)

C/Page 19

SPACE FOR ROUGH WORK / T% &4 & e Sie



FirstRanker.com

46. Monochromatic light is incident on a glass
prism of angle A. If the refractive index of
the material of the prism is w, a ray,
incident at an angle 0, on the face AB
would get transmitted through the face AC
of the prism provided :

1 U d _ 1]
(1) 6 <cos 1 G sin fA + sin™! %l[[]]]
8 O h

0 0
2) 6> sin”! [ sin [A — sin~! %1%
B g L [T

0 0

3) 6< sin”!  sin [A — sin~1 %l%
8 0 g
0 O

@ 0>cos™ Gusin A+ sin™! FAD
| a mUEiE

46.

g & frdl =9 &1 & ‘A’ R 3 W
THAT FhT¥T 3Tfad grar g1 afe, g &
Tl FT STIadiE b ® I, f5H % AB e
T, § HIU YA e HI fFwor, foom &
etk AC O 9T Bt A

U t

) 6<cos ' musin A+ sin”! %1%
| 0 (g
0 0

2) 6> sin”! [ sin [A — sin”! %lg%
g 0 (g
0 0

3) o< sin”! [usin [A — sin”! E;%
g 0 HERE

0 |
4) 6> cos ! L sin [A + sin~ ! %l%
B O L
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Two stones are thrown up simultaneously
from the edge of a cliff 240 m high with
initial speed of 10 m/s and 40 m/s
respectively. Which of the following graph
best represents the time variation of
relative position of the second stone with
respect to the first ?

(Assume stones do not rebound after
hitting the ground and neglect air

resistance, take g=10 m/ 52)

(The figures are schematic and not drawn to

scale)
(2—yp) m
240} --5-- - .
1)
8 2 >t
(2—yp) m
A0f ===~
(2)
S5 12
2=y m
240
3)
12 t(s)
(y2—yp) m
240}~
(4) :
§ 17 1)

47.

fordt 240 m St WS & TH fHFAR @, QA
ool hl THHTY HIL 1 ST Skl TN ©, 7!
TR =T FE: 10 m/s 940 m/s &, I,
frifrd & | S UTF (STTE) T8 el
% WU TR Ter & fufd & 999 fa=m
(ufteds) = Haifas Te getar & ?

(A <hfTT foh, oo ST | TRy o 9e=d
TR FT 3R TE T ¢ a9 91 H1 iy
W%,m%g=10m/s2)

(T&T TTF FeeT el 3G & 3k @hel &
3T9R T &)

(2 —y1) m
240} -5 .
&)
8 12 )
(2—y1) m
240t ----------;
(2)
e s LA
(y2—ypP m
240
3)
12 t(s)
(4)
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49.
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For a simple pendulum, a graph is plotted
between its kinetic energy (KE) and
(PE)
displacement d. Which one of the

potential energy against its
following represents these correctly ?

(graphs are schematic and not drawn to scale)

o /

(4)

-
.
2 .,
,
( ) ,
'
h
v
\
\
\
y
(
N
AN
//’
-
,
’
’
/

/ } \
/ \

A train is moving on a straight track with

d
PE

speed 20 ms~ 1. It is blowing its whistle at
the frequency of 1000 Hz. The percentage
change in the frequency heard by a person
standing near the track as the train passes

him is (speed of sound =320 ms~1) close

to:

(1) 24%
(2) 6%
3) 12%
4) 18%

48.

49.

et T aleteh & ford, 39 faeemas d aen
3T A Sl & o= AR foeams d qen
ot frafas et & o9 T @i ™ )
frifera & 9 &F @ W (@) TE B2
(T8l TT% Feel Faeel 3G & 3R @het &
IR T &)

(1)

QEFQ:I(WT@) et e W20 ms— 1 &t
a1 & T H R R THRT el H el
g 1000 Hz §1 afg &af7 &t arg o =ma
320 ms~1 @ @, 9 & e we =afm &
IE 9 ¢ o o W, 39 AfK g Gt T8

ot = saft B et 8 whiew aRedd @
T ¢

(1) 24%

(2) 6%

3) 12%

4) 18%
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An LCR circuit is equivalent to a damped
pendulum. In an LCR circuit the capacitor
is charged to Q, and then connected to

the L and R as shown below :

If a student plots graphs of the square of
maximum charge (le\/lax ) on the capacitor
with time(t) for two different values I and
L, (L;>L,) of L then which of the following
represents this graph correctly ? (plots are
schematic and not drawn to scale)

Q2 ‘o
Max| Q, (For both L; and L
(1) 1 2)
t
QZ
2 Max Ll
@) N
t
2
QMax Lz
®) L)
t
2
QMaX Ll
@ I\
t

50.

LCR (T, H.3R) aRuy fwdt semfed araes
F gea e § | fordt LCR uftwy & Henfe =01
Q, T T foran m &, iR firt 38 e

H 9 T STTER LA R | SISl T 7
R L
7000
| (€

afe weh ferenelt L, <1 T =, L, @91,
(L,>L,) & fad, w97 t a91 guifesr @
SAfyeham oew % o QY % o= A U
I & A TR § @ B WU w8l e ?

(TIZ BT ST TS & TUT THeT & AR

Tl e)

Q@
) Max| Qo (L, 3TR L, 31 o feaTw)
t
Q2
) Max Ll
@ 3
t
2
QMax L2
© D
t
2
QMax L1
@ I\
t
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52.
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A solid body of constant heat capacity
1 ]J/°C is being heated by keeping it in
contact with reservoirs in two ways :

(i)  Sequentially keeping in contact with
2 reservoirs such that each reservoir
supplies same amount of heat.

(if) Sequentially keeping in contact with
8 reservoirs such that each reservoir
supplies same amount of heat.

In both the cases body is brought from

initial temperature 100°C to final

temperature 200°C. Entropy change of the
body in the two cases respectively is :

(1) 2In2, 8In2

(2) In2, 4In2

(3) In2, In2

4) In2, 2In2

An inductor (L=0.03H) and a resistor
(R=0.15 kQ) are connected in series to a
battery of 15V EMF in a circuit shown
below. The key K; has been kept clgsed
for a long time. Then at t=0, K, is opened
and key K, is closed simultanedusly.
At t=1ms, the current in the circuit will
be : (e°=150)

0.03H
03H 015 k02
K2
I
v K
1) 0.67 mA
2) 100 mA
(3) 67 mA
4) 67 mA

51.

52,

T& 39 fUe (axy) &1 fer 1 i

1]/°C®| THH! SHH! (ST WeRl) & T

T Tt =1 € yhR § T TR S g,

(i) STIhMH% €9 § 2 IRl & TFO% H
39 TR WW@H o TdH % 90
N H FOHT 2T,

(i) STIRIH% €9 ¥ § HHHI F ThH o
T JhN TR ﬁF dcden o®™Hen HHIH
T H ST 2T €,

g fearfaat @ fie 1 wrfyes Q9 100°C den

atfem Q9 200°C ® 1, 39 &1 feafqat # fie

1 T2t § qRadd g, sl

(1) 2In2, 8In2
(2) In2, 4In2
(3) In2, In2
@) In2, 2In2

TUE T 9RYY H, Tk 9 (L=0.03H) a1
T gfaigs (R=0.15 kQ) fwdt 15V foga
AeF I (TATF) H ol A ST 1 Feit
K, &I 950 999 I% o< T T 7| 36h
Y A t=0 W, K, H Gl H Y &
T, K, 1 9 fohan S 81 999 t=1ms
R, g9y § fogqa o gf : (52150)

0.03H
i) 0.15 ka

(1) 0.67 mA
(2) 100 mA
3) 67 mA
(4) 6.7 mA

~
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54.
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A uniformly charged solid sphere of radius
R has potential V) (measured with respect
to ») on its surface. For this sphere the
equipotential surfaces with potentials
3V , 5Vp , 3Vp an

2 4 4
R,, Ry and R, respectively. Then

V,
d TO have radius R,

(1) 2R<Ry

(2) Ry=0and R, > (R;—Ry)

(B) Ry#0and (R,—Ry) > (R4—Ry)

) Ry=0and R, < (R;—Rj)

A long cylindrical shell carries positive
surface charge o in the upper half and
negative surface charge —o in the lower
half. The electric field lines around the
cylinder will look like figure given in :

(figures are schematic and not drawn to scale)

(4) S

53.

54.

R 5= & fordll Tohem Smafid 2 et
TS 1 fa9e V8 (o0 & HIU&T | ) | 39

T ¥ fed, 3Zo , 5Zo , 3Zo o %%msﬁ’

I gufaydt gsei &t S, sa9m:
Ry, Ry, Ry TR, 1 W,

(1) 2R<R,

2) R;=0TAMR,> (R,—R,)

(3) Ry =0T (R,—R,) > (R,~Ry)

4) R;=0TMR, < (R;—R,)

ol T SRR 19T o U 9T | AT
T3 AW o ad et 9 # HomeHs 7
AN —o ¥l 3 g (fafa=y) & =
3R foma e-Y@, Il <wid T e § 9
{8, 2@ & T9H B ?

(T8 SR SefeT el 3G & 3R @hel &
3TER T&1 &)

(4) S
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56.
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Assuming human pupil to have a radius
of 0.25 cm and a comfortable viewing
distance of 25 cm, the minimum separation
between two objects that human eye can

resolve at 500 nm wavelength is :

(1) 300 pm
2) 1pm
3) 30 pm
(4) 100 pm

A signal of 5 kHz frequency is amplitude
modulated on a carrier wave of frequency
2 MHz. The frequencies of the resultant
signal is/are :

(1) 2000 kHz and 1995 kHz

(2) 2 MHz only

(3) 2005 kHz, and 1995 kHz

(4) 2005 kHz, 2000 kHz and 1995 kHz

55.

56.

Ffg TFE A7 FT qaet w51 0.25 em, 2R
T gfayl S <@ & g 25 cm @ I,
500 nm T % FahTT H, < It & S
et =Ta™ g % HME A 39 SHl % s
fadeT wT &M ?

(1) 300 pm

(2) 1pm

3) 30 pm

(4) 100 wm

5 kHz sgfa & f&dt §oa (faa) &1
2 MHz AT =1 dgeh a1 T S Higa
e T ®1 @, gfondt fama (F%a) &t
sTgfd g

(1) 2000 kHz &1 1995 kHz

(2) 2 MHz %aa

(3) 2005 kHz, 91 1995 kHz

(4) 2005 kHz, 2000 kHz q91 1995 kHz
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Two coaxial solenoids of different radii
carry current I in the same direction. Let

—

Fi be the magnetic force on the inner

solenoid due to the outer one and F, be

the magnetic force on the outer solenoid

due to the inner one. Then :

(1) F is radially outwards and F; =0

(2) Fl = F2= 0

(3) F is radially inwards and F; is

radially outwards

(4) F isradially inwards and FZ =0

A pendulum made of a uniform wire of
cross sectional area A has time period T.
When an additional mass M is added to
its bob, the time period changes to Ty ).1f

the Young’s modulus of the material ofthe

1
wire is Y then Y is equal to :

57.

58.

< guedt uffersrred ®, v ¥ [ 9R U &
foen & yanfed &1 W@ ©1 afe, ared afkatfaen
% ®Ro, fiad affasr ” gesa o

F; qen «ffadt afimferent o R, smed afenferen

T IR 9 Fy B A
(1) F o= @1 $R 9 3 ¥ a9 B =0

2 F =FE=0
3) F i # @R g o () 3 @ik
F, e 1 @R 9 o ¥

@~ F iR 1 3R 9 o9 ¥ 99 Fy =0
gl

fordll TRTAM IR i ST{YRYHRIE 1 &AE

‘A B THE IR T T Al 1 SRl

TZ! 3@ A% & Tt 9 T Afaled M

AN W€ <7 | Alcieh 1 STEqehia qRafad
BIL T, B ST 2 | 3fe 396 qR % vaed o1 31

W’Y’@?ﬁ%ﬂﬂﬂﬁ@"’ﬂ:

(g =gravitational acceleration) (¢ = TocEd =)
0 gt g 0 0
1 H- i S (1) H—DTEZDA
H OmMOHMs H OmMOHMs
%IMJZ_DA L 5 A
(2) TH 15 Mg (2) %T} 15 Mg
%mfﬂ% Tuf 5 Mg
®) TH 15 A ) %T} 15 A
5.0 A 0 gowfd A
@ g HTHgMe @ B HrHEwvg
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From a solid sphere of mass M and radius
R a cube of maximum possible volume is
cut. Moment of inertia of cube about an
axis passing through its center and

perpendicular to one of its faces is :

4MR?
(1) 33w

MR?
@) 322w

MR?
) 16+21

4AMR?
) 937

When 5V potential difference is applied
across a wire of length 0.1 m,/the drift
speed of electrons is 2.5x10~4 ms~1. If
the electron density in the wire is
8 x 10?8 m~3, the resistivity of the material

is close to :

(1) 1.6x107% Om
(2) 1.6x1078 Om
(3) 1.6x1077 Om

(4) 1.6x107° Om

59.

60.

el 219 el 1 SFAE M a1 S9! e
R¥ =99 9 ifushan dua e &1 T
FE () Fe foaan S g1 sH H H
ST SATEul feRan B, afa, sHeRt S{uH -3,
TOF s § TR [ERAT © a1 §9eh foRdl T
Heldh & T € ?

4MR?
(1) 3\/§1T
MR?
) 3227
MR?2
) 16527
4MR?
(4) 9\/§’n'
0.1 m & fordt ar & fad & o= 5V favaia

SRITId & @ TAFRE &1 JATERE ATA
25x10"4ms 12T B | A 30 IR H scrareid

T §x 1028 m~3 @ @1, 3§ & Ut wi
Ffareehal BT, TN ¢
(1) 1.6x107% Om
2) 1.6x1078 Om

3) 1.6x10~7 Om

(4) 1.6x107° Om
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62.

63.

64.
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PART C — CHEMISTRY

The vapour pressure of acetone at 20°C is
185 torr. When 1.2 g of a non-volatile
substance was dissolved in 100 g of acetone
at 20°C, its vapour pressure was 183 torr.

The molar mass (g mol ~ 1) of the substance

(1) 488
2) 32
3) 64
4) 128

3 g of activated charcoal was added to
50 mL of acetic acid solution (0.06N) in a
flask. After an hour it was filtered and
the strength of the filtrate was found to be
0.042 N. The amount of acetic acid
adsorbed (per gram of charcoal) is :

(1) 54 mg
(2) 18 mg
(3) 36 mg
(4) 42 mg

Which of the following is the energy of a
possible excited state of hydrogen ?

(1) +68eV
2) +13.6eV
(3) —68eV
(4) —34eV

Which among the following is the most

reactive ?
(1) ICl

2 <

(3) Br,

4 I

61.

62.

63.

64.

AT C — WA fagm=

20°C W TS T a1 & 185 torr &1 ST
20°C W, 1.2 g 3Famqeital ga1ef &1 100 g
Ufgeq ¥ =e T, 99 99 <19 183 torr &
T 3H e 1 AR ge99H (g mol ~1H)
g:

(1) 488
@) 32
(3) 64
4) 128

Teh F&h H 0.06N TfEfesh 1=t % 50 mL
forerem ¥ 3 o Wishfaq e shreren e |
T ¥ & T 39 B T AR e
Feeral 0.042 N WE 51 sifeenfyd wfafes
A h AT (FTS-HFAT & Gid TH W)

(1) 54 mg

(2) 18 mg

(3) 36 mg

(4) 42 mg

fr=fafad d 9 eeem &t 9ud Sfsd eTawen
1 Sl R H 7?2

(1) +68eV

(2) +13.6 eV

3) —68eV

(4) -—-34eV

frefafea § @ = waifues sfafwamia 2 2
(1) ICl

2 da,

(3) Br,

@4 b
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66.

67.

FirstRanker.com

Which polymer is used in the manufacture

of paints and lacquers ?

(1) Poly vinyl chloride
(2) Bakelite

(3) Glyptal

(4) Polypropene

The molecular formula of a commercial
resin used for exchanging ions in water
softening is CgH-SO;Na (Mol. wt. 206).
What would be the maximum uptake of
Ca2™ ions by the resin when expressed in

mole per gram resin ?

1
)
1
@ 103
1
G 6
2
@) 309

In Carius method of estimation of
halogens, 250 mg of an organic compound
gave 141 mg of AgBr. The percentage of
bromine in the compound is :

(at. mass Ag =108; Br =80)

1) 60
2) 24
3) 36
(4) 48

65.

66.

67.

e SIgetsh T TR Y9 IR gered s |
qae?

(1) difa afHa TREe
(2) ShdTREE

(3) ferer

(4) difayrd=

T SR IS 1 e g3 CH,SO;Na
g (eTfras 9R = 206) 39 IS & Ca2*
AP i Afwan H@dEw awa (W 9fd
T YfSH) e ?

@ 1o
1
@) T
1
B 506
2
@ 309

RTIST o STTReT ohi hieTd fafa § 250 mg
FrafTh AfTF 141 mg AgBr <a1 €1 difTew

o ST 1 gfaerdd ©
(RHTvEE g8 Ag =108; Br=80)

1) 60
2) 24
3) 36
(4) 48
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Assertion : Nitrogen and Oxygen are the
main components in the
atmosphere but these do not

react to form oxides of nitrogen.

Reason : The reaction between nitrogen
and oxygen requires high

temperature.

(1) Both the assertion and reason are

incorrect

(2) Both assertion and reason are
correct, and the reason is the correct

explanation for the assertion

(3) Both assertion and reason are
correct, but the reason is not the

correct explanation for the assertion

(4) The assertion is incorrect, but the

reason is correct

The following reaction is performedat
298 K.

2NO(g) + Oz(g) = 2NOx{(g)

The standard free energy of formation of
NO(g) is 86.6 kJ]/mol at 298 K. What is
the standard free energy of formation of
NO,(g) at 298 K? (K,=1.6x 1012)

(1)  0.5[2% 86,600 —R(298) In(1.6 x 1012)]
(2) R(298) In(1.6 x 1012) — 86600

(3) 86600 +R(298) In(1.6x10'2)

In (1.6 x 10'%)

(4) 86600 —
R (298)

68.

69.

UK : TSI IR SRS ATATERT
T e § W I8 fohan wih
SIS o SATFTEE Tl o |

eI AR Ao & &=
afufgan & fau s=1 amw +t
ATEIHAT

(1) Afyshem 9 ek A1 Terd ¥

2) sIfywed 3R T < TE § SR qh
rfireRe 1 T& TURIE B

(3) Afushed &R I <Al TE € W a%
TR oA o1 T& TR T

(4) eIfiered e § T 7 T R

freafafea stfafsar =1 298 K . fowan T

2NO(g) + Oz(g) = 2NO;(g)

298 K T NO(g)  H9IT Sl |k okl Holl
86.6 kJ/mol B1 298 K T NO,(g) Hl A
T Sl 1§ ? (K, =1.6%1019)

(1)  0.5[2% 86,600 —R(298) In(1.6 x 1012)]
(2) R(298) In(1.6 x 1012) — 86600

(3) 86600 +R(298) In(1.6x10'2)

In (1.6 x 10'?)

(4) 86600 —
R (298)
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71.

72.

73.
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Which one of the following alkaline earth
metal sulphates has its hydration enthalpy
greater than its lattice enthalpy ?

(1) SrSO,
(2) CaSO,
(3) BeSO,
(4) BaSO,

The number of geometric isomers that can
exist for square planar [Pt (Cl) (py) (NHy)
(NH,OH)]* is (py = pyridine) :

1 o
2 2
®) 3
4) 4

The synthesis of alkyl fluorides is best
accomplished by :

(1) Swarts reaction

(2)  Free radical fluorination
(3) Sandmeyer’s reaction
(4) Finkelstein reaction

The intermolecular interaction that is
dependent on the inverse cube of distance

between the molecules is :

(1) hydrogen bond

(2) ion - ion interaction
(3) ion - dipole interaction
(4) London force

70.

71.

72.

73.

frafafad # @ ®F & aRF a1 o1 9k

H s CoTed 3He Sad Toredt 9
e &2

(1) SrsO,

(2) CaSO,

(3) BeSO,

(4) BaSO,

a1 FHAET [Pt (Cl) (py) (NH,) (NH,OH)] *
(py = pyridine) & I gaEafadl &

.

T

1 o
@ 2
(3 3
4) 4

Aehsd FAREE & HyAT0 & fau gad
a%ﬂflﬂ ﬁfﬂ%:

(1) @R sAfafwan

(2) HH Helh AN
(3) TreumR Afyafshan
(4) Thehereersa arfufshan

T SHAU-3ATh = Tordn T S7u[eTi o o=
FI gt % gfda = W AR R, T

(1) BEGSH o

(2) S - STEA A
(3) A - feya s
(4) ded 9
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74.

75.

76.

77.
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In the context of the Hall - Heroult process
for the extraction of Al, which of the

following statements is false ?

(1) NayAlF, serves as the electrolyte

(2) CO and CO, are produced in this
process

(3) Al,O5 is mixed with CaF, which
lowers the melting point of the

mixture and brings conductivity

(4) AP is reduced at the cathode to
form Al

Which of the following compounds will

exhibit geometrical isomerism ?
(1) 1,1 - Diphenyl - 1 - propane
(2) 1-Phenyl -2 - butene

(3) 3 -Phenyl - 1 - butene

(4) 2-Phenyl -1 - butene

The ionic radii (in A) of N3~, 02~ andE=
are respectively :

(1) 1.71, 1.36 and 1.40

(2) 1.36, 1.40 and 1.71

(3) 1.36, 1.71 and 1.40

(4) 1.71,1.40 and 1.36

From the following statements regarding

H,0,, choose the incorrect statement :
(1) It has to be kept away from dust
(2)
(3) It decomposes on exposure to light
4)

It can act only as an oxidizing agent

It has to be stored in plastic or wax

lined glass bottles in dark

74.

75.

76.

77.

BA-eee YohH W Ugmfaq & fshdo &
Hef H S | HYF A © ?

(1) Na,AlF, fogd Tusrea &1 ™ Il

) zrwﬁ’ CO T CO,, T I Bl

(3) i;Fzﬁ ALO, H fael W g 1

T HH ST ¢ SR SHH =TeTehd! STt

(4) %ﬁgmm%maﬁm‘rmmm
|

freafafaa 7 @ w9 @1 difres snfada

FHTSEdl <NdT © 2

(W~ 1,1 - SEHAA - 1 - T9d

(2) 1-%HAd-2-=2H
(3) 3-WHA-1-H
(4) 2-HHA-1-LEHA

N3—, 02~ QUF~ &1 e = (A ¥)
HEW: T

(1) 1.71, 1.36 T4 1.40

(2) 1.36, 1.40 A1 1.71

(3)  1.36, 1.71 A1 1.40

(4) 1.71, 1.40 91 1.36

H,0, & Hey #H, freifafad sl # 9 Terd

Y I

(1) ¥ gd § R @ =g

(2) IE HAA SNFIHRE T

(3) U H TR STUEA Tl §

(4) 39 TAIREH A1 HHS HiF Alqel § STEN
H wyfed foman sman §
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78. Higher order (>3) reactions are rare due

to:
(1) loss of active species on collision

(2) low probability of simultaneous

collision of all the reacting species

(3) increase in entropy and activation
energy as more molecules are

involved

(4) shifting of equilibrium towards

reactants due to elastic collisions

79. Match the catalysts to the correct

pI‘OCGSSGSI
Catalyst Process

(A) TiCl3 () Wacker process

(B) PddCl, (i) Ziegler - Natta
polymerization

(C) CuCl, (i) Contact process

(D) V,05 (iv) Deacon’s process

(1) (A)- (iti), (B) - (), (C) - (ii), (D)~ (iv)

(2)  (A)- (iti), (B) - (i), (C) - (iv), (D) - ()

(3) (A)- (i), (B)- (i), (O) - (iv), (D) - (iid)

) (A)- (i), (B) - (i), () - (v), (D) - ()

80. Which one has the highest boiling point ?

1) Xe
(2) He
3) Ne
4) Kr

78.

79.

80.

=4 ®ife sAfafwan (>3) g § it -

(1) &G & gfora Trefis 1 &/ g 7
(2)  wfafsran § Gt gefaai & Teh e <okhL

T AT FH A T
(3)  iftreR supsti % wnfhet B | Wgrdt oiR
Gfsrao st ¥ gig et 2
(4) TMEER THUS % HRO STHHNRI i
T # | AT TR B
feu U AT FI W YA F Wy gAfed
w
SATh T&HH
(A) TiCl, (i) iRt TRH

(B) PdCl, (i) THFOR-Te
FEAR IR0

(C) CuCl, (i) &I YoM
(D) V,O5 (iv) S T
(1) (A) - (i), (B) - (@), (O) - (ii), (D) -
(2)  (A) - (i), (B) - (i), (C) - (iv), (D) -
(3)  (A)- (i), (B) - (), (C) - (iv), (D) -
(4)  (A)- (i), (B) - (iii), (C) - (iv), (D) -
frefafaa & @ gaffus Faumis feas 82
1) Xe

(2) He

(3) Ne

4) Kr
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82.
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In the reaction

NH,
© mRftNO2/HC | o i N/KN | gy N,
0—5°C A

the product E is :

CH,

Which of the following compounds is not

colored yellow ?
BaCrO,
Zn,[Fe(CN)]
K3[Co(NO,),]

(NHy); [As (Mog Ojp)4l

81.

82.

feu U sfafF H SR ER
NH,
© A2/ b miN <N B+ N,
CH,
CH,
0 (@)
COOH
2)
CH,
(3) H,C CH3
CN
(4)
CH,
fau T Afirent § ®F 9 i &1 T e @
g7
(1) BaCrOy
(2)  Zn,[Fe(CN),]
(3)  K3[Co(NO,)l

(NHy)5 [As (Mog Oq()4l

C/Page 35

SPACE FOR ROUGH WORK / T% &4 & e Sie



83.

84.

FirstRanker.com

Sodium metal crystallizes in a body centred
cubic lattice with a unit cell edge of 4.29A.

The radius of sodium atom is
approximately :

(1) 0.93A

(2) 1.86A

(3) 3.22A

(4) 5.72A

The standard Gibbs energy change at
300 K for the reaction 2A = B+ C is

24942 ]. At a given time, the composition
1
of the reaction mixture is [A] = 5 [B]=2

1
and [C] = 5

the : [R=8.314 J/K/mol, e=2.718]

The reaction proceeds in

(1) reverse direction because Q < K,

(2) forward direction because Q > K_

(3) reverse direction because Q > K_

(4) forward direction because Q < K,

83.

84.

qifeqn o1g T Ad:hi<d =H- S §

foreefera 2 € f9oeh R &1 &g 4.29A R
Gifeaw TAT] F1 5o e §

(1) 0.93A

(2) 1.86A

(3) 3.22A

4) 5.72A

300 K ® 1f9fwan 2A — B+ C &I AHE&H
fisst &l 2494.2 7 21 feuw 7w w9 &

Afyfear  fastor &1 geeq [A]l=

7

N | =

[B]=2 3R [C] = — ¥ s1fyfsran swufaa gt

1
2
®: [R=8.314 J/K/mol, e=2.718]
(1) fordia feen # =:ifr Q < K

(2) v famn H H=ifd Q > K,

3) fawia feen # ==if Q > K

4) e fown § wife Q < K,
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85. Which
5 - keto - 2 - methyl hexanal upon

compound would give

ozonolysis ?

CH,

o e
CH,

o (Y
CH;,

CH,

o O

Hj

C

86. Which of the following compounds is not

an antacid ?

(1) Ranitidine

(2)  Aluminium hydroxide
(3) Cimetidine

(4) Phenelzine

85.

86.

aneifafew £33 9v &9 491 Afns

5 - il - 2 - Aforet g AT R ?

CH,

e

CH,
o e

CH,
(3)

CH,

CH;,

(4)
CH,

frefafad # 9 ®F w1 9 gfasr & © 2
1) YHfem

o~

(2) UMTIH BRI

(3) fewfes

(4) feafesH
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88.

89.

90.
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In the following sequence of reactions :

SOCl, | g ff/Pd

Toluene M™MOfmm A N
aSO4

C/
the product C is :

(1) C4HsCHO

(2) C4¢HsCOOH
(3) C4HsCH,
(4) C4H;CH,OH

Which of the vitamins given below is water
soluble ?

(1) Vitamin K

(2) Vitamin C
(3) Vitamin D
(4) Vitamin E

The color of KMnQO, is due to :

(1) o — o* transition

(2) M — L charge transfer transition
(3) d — d transition
(4) L — M charge transfer transition

Two Faraday of electricity is passed
through a solution of CuSO,. The mass of
copper deposited at the cathode is :
(at. mass of Cu =63.5 amu)

1) 127 g
2 0g
(B) 635g
(4) 2g

-00o0-

87.

88.

89.

90.

faw T srfufspan gy o Scae C® -
Toluene MMM A 59 B 2/Pd_ ¢
3804

(1) C4HsCHO
(2) C4HsCOOH
(3) C4HsCH,

(4) C4H;CH,OH

frefafad faerfaa & sta & faaa g1 aen

(1) e = K
(2) feafdm C
(3) feaerf@ D
(4).. foef@ E
KMnO, % T T HR T

1) o — o* HHA
(2) M — L 3T T Hshd0l
@) d - d¥E&HAT
(4) L — M 3TEE T G0l

CuSO, % T& foera #, 2 Hre ferga wanfeq
Ft M1 T W fafag 99 #1 g ®
(Cu 7T RHIVGH T =63.5 amu)

1) 127 g
2) 0O0g
3) 635g
4) 2g

-00o0-
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Read the following instructions carefully :

feferae FEsT e @ ug

1.

10.

11.

12.

13.

14.

15.

The candidates should fill in the required particulars
on the Test Booklet and Answer Sheet (Side-1) with
Blue/Black Ball Point Pen.

For writing/marking particulars on Side-2 of the
Answer Sheet, use Blue/Black Ball Point Pen only.

The candidates should not write their Roll Numbers
anywhere else (except in the specified space) on the
Test Booklet/ Answer Sheet.

Out of the four options given for each question, only
one option is the correct answer.

For each incorrect response, one-fourth (V) of the total
marks allotted to the question would be deducted from
the total score. No deduction from the total score,
however, will be made if no response is indicated for
an item in the Answer Sheet.

Handle the Test Booklet and Answer Sheet with care,
as under no circumstances (except for discrepancy in
Test Booklet Code and Answer Sheet Code), another set
will be provided.

The candidates are not allowed to do any rough work
or writing work on the Answer Sheet. All calculations/
writing work are to be done in the space provided for
this purpose in the Test Booklet itself, marked ‘Space
for Rough Work’. This space is given at the bottom of
each page and in one page (i.e. Page 39) at the end of
the booklet.

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

Each candidate must show on demand his/her Admit
Card to the Invigilator.

No candidate, without special permissionfef the
Superintendent or Invigilator, should leave\his/her
seat.

The candidates should not leave the Examination Hall
without handing over their Answer Sheet to the
Invigilator on duty and sign the Attendance Sheet
again. Cases where a candidate has not signed the
Attendance Sheet second time will be deemed not to
have handed over the Answer Sheet and dealt with as
an unfair means case. The candidates are also required
to put their left hand THUMB impression in the space
provided in the Attendance Sheet.

Use of Electronic/Manual Calculator and any
Electronic device like mobile phone, pager etc. is
prohibited.

The candidates are governed by all Rules and
Regulations of the JAB/Board with regard to their
conduct in the Examination Hall. All cases of unfair
means will be dealt with as per Rules and Regulations
of the JAB/Board.

No part of the Test Booklet and Answer Sheet shall be
detached under any circumstances.

Candidates are not allowed to carry any textual
material, printed or written, bits of papers, pager,
mobile phone, electronic device or any other material
except the Admit Card inside the examination
room/ hall.

1.

10.

11.

12.

13.

14.

15.

TRieqfeR w1 ol gt 3R S| 9 (gg-1) W Aifsa
o et/ #1et aieT @ige 979 & AT R |

ST T3 % gF-2 T faaw fera/ #ifha et & foau ahaer
e Tt dicT W@Ige 97 1 T4 L |

TreT IReRT/ W T R Hifa e & sterman wiened
STOT SATHHAIS o7 Hel T (g |

A% U o ford fod 73 =R fasheul § 9 haa U fase
TR

Y T IV o Tt 30 T94 & fore fHeifta g it
¥ § gep-witarg (Va) o o A & § e forg s
Ifg SN A H fohedt 999 #1 FE ST e T, @
FA AN H W B 37k T&T e ST |

e Rt T8 W T H AAES TAT B F R
ot ot aRferfa & (Facr TReT Jiasl Td S 99 &
THd & Frar 1 Refy B S1g#), gkl We JRas
YT T&T BT AT |

SW T W Fg ff W6 FE A1 T w1 w1 FH HT
ST el € | Geft T Ue fermg o6 s, Tdten gieden
T faygifte e st f 7% el & fau s’ g i
B, TR foren SO | 7% SR Y&k I8 W A i SR iR
TfEgehT % 3fd H T I8 W (T 39) & E 7

TeT TEE B W, THenef wet/7id Sed | 9d S| 0o
el Fiersr 1 oravg Wi §1 wdiemelt v Wiy 39
eI YfEAehT ohl & ST Wehd €|

T S TR Yk el fter o 791 yorw e femd |

sefteres a1 Fidterss o1 foriw S1Afd o o g adiamelt
STTT T A BIE |

FriE et &1 3191 ST 1A fou fom we sufeafa 7=
TR AN gEATeR foRu for h1g wiamedi wien efct el S |
Ffe fordt wdtameff 7 gud o) Iufearfd T W gwaer T
foru =g\ Se TR SEA SR 99 e e § SR
ST |IE YR it & 9 S | udreedt arue |
TY o IS 1 9T Sufeerfa o ¥ feu T T w
31T T |

TOIRITh/ TEATId Jieheieh Ud HiaTsel hi, TSk ScTtS
I fordt srarifien STHTOT o1 T fsta § 1

T B H SR o fore genefl Sua. /e & 9t
i e fafami grn frafia 21 st e wam &
[ft Al 1 HEe 9.8, /9 & Tl e fatrae &
STIAR M|

fordt oft fearfa o adten gfegent qen SR 03 &1 FIS o 91
ST 181 fohar STaam |

wreeft gIT Udten et/ et W WA *TE o ITean
ferelt oft webT =t UTe™ W, few o ewfatEy,
HI 1 ufeal, SR, Wege e a1 ferdt oft e
& THASEITeh STSRTUT o1 TRl 3T WehTX sl |t
1 ST 9T SUANT A ht AT T
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