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A. General:

This booklet is your Question Paper. Do not break the
seals of this booklet before being instructed to do so
by the invigilators.
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The question paper CODE is printed on the right hand
top comer of this sheet and on the back page (Page
No. 44) of this booklet.
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Blank spaces_and blank pages are provided in the
question paper for your rough work. No additionai sheets
will be provided for rough work.

4 PN, FFU A, A A, TIES e, Pegiaey,
FR1, FEEH. IO AR 5 TER & Feeitd
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Blank papers, clipboards, log tables, slide rules,
calculators, cameras, cellular phones, pagers and
electronic gadgets are NOT allowed inside the
examination hall.
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Write your name and roll number in the space provided
on the back cover of this booklet.
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e Ied FIr, 9 aeT ¥ R wem, WA
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Answers to the questions and personal details are to
be filled on a two-part carbon-less paper, which is
provided separately. These parts should only be
separated at the end of the examination when
instructed by the invigilator. The upper sheet is a
machine-gradable Objective Response Sheet (ORS)
which will be retained by the invigilator. You will be
allowed to take away the bottom sheet at the end of
the examination.
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Using a black ball point pen darken the bubbles

on the upper original sheet. Apply sufficient

pressure so that the impression is created on the
= bottom duplicate sheet.
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DO NOT TAMPER WITH/MUTILATE THE ORS OR
THE BOOKLET.
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On breaking the seals of the booklet check that it
contains 44 pages and all the 60 questions and
corresponding answer choices are legible. Read
carefully the instruction printed at the beginning of each
section. 5
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B. Filling the right part of the ORS

The ORS also has a CODE printed on its left and right
parts. .
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Check that the CODE printed on the ORS (on both
sheets) is the same as that on this booklet and put
your signature affirming that you have verified this.
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IF THE CODES DO NOT MATCH, ASK FOR

CHANGE OF THE BOOKLET. :
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Please read the last page of this booklet for rest of the instructions.
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PART | : PHYSICS ]}

SECTION - 1 : (Only One option correct Type)
Us — 1 : (F9d U@ 9! fAdwey war)
This section contains 10 multiple choice questions. Each question has four choices (A),
(B), (C) and (D) out of which ONLY ONE is correct. ‘
39 @vs A 10 sgfEeT ue € | 1% e ¥ °uR 3% (A), (B), (C) 3N (D) &, R
A Faavs GE © | | |

w
O
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1.  One end of a horizontal thick copper wire of length 2L and radius 2R is welded to an
end of another horizontal thin copper wire of length L and radius R. When the

arrangement is stretched by applying forces at two ends, the ratio of the elongation in
the thin wire to that in the thick wire is

(A) 025 M 0.50 (C) 2.00 (D) 4.00

Wuawéamfﬁm%rh%aﬁmmaswﬁﬁaﬁLmﬁaRﬁw
Tl U G Ao aR 9 AfesT & gRT el T @ | 39 @A & SRRl
TR q&T S} A1 ST & | Iqer 9 Al IR} 7 Syl o1 aura e @

(A) 0.25 (B) 0.50 (C) 2.00 (D) 4.00
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[ pHYsICS |

2. The work done on a particle of mass m by a force, K|-— xz R
(2 +y?)? @Y7

(K being a constant of appropriate dimensions), when the particle is taken from the

point (a, 0) to the paint (0, a) along a circular path of radius a about the origin in the

x-y plane is
2Kn Kr
ire ®
2z Dy 0
2 (D)

& o K| ity ) K & Sfaa R &1 ferie ), & m
(x2+y2)) (x"+y7) :

amqﬁa?zmaﬁ(a,wﬁﬁﬁ(o,a)far—ga?swaﬁwa?qﬁumwa
m%,mﬁ%ﬁ;x-yaamqaﬁﬁ%lsﬂwgmﬁmwmﬁﬁr%:

W = ® o
K= "
© o ©® ©
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Two rectangular blocks, having identical dimensions, can be arranged either in
configuration I or in configuration Il as shown in the figure. One of the blocks has

thermal conductivity k and the other 2k. The temperature difference between the

ends along the x-axis is the same in both the configurations. It takes 9 s to transport

)
o
n
>_
T
o

a certain amount of heat from the hot end to the cold end in the configuration I. The
time to transport the same amount of heat in the configuration II is |

3 gl ISR [edl P SR RErgER @ =i 1 8k o d a@led
P T & | el & HH wAdsd k 9 2« ¥ | I AR F x3m & S
BRI W 99 &1 IR G9F & | = 1 ¥, o1 9 g g o 1)y
BR ¥ 3 B d& AP H 95 ol € | i 11 &, 999 |13 & &1 &
A & fog gwa € -

. (A2
Configuration I
Configuration I
fmra 1
SO
o | K 2% ’
|00 T 0
205 . I
(C) 455 (D) 6.0s -
“ar b ¥R

*5
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( pHYsICS |

4. A ray of light travelling in the direction %(I +J§}) is incident on a plane mirror. After

reflection, it travels along the direction —;—(f -Ji}). The angle of incidence is
(A) 30° B) 45° (C) 60° D) 75°
o e U O Smafr ST v 2 e R (i +43]) & 1 W B

e e (i -457) @ o | fRAoT T ST BT R

9/ 30° (B) 45° (C) 60° : (D) 75°

5. The diameter of a cylinder is measured using a Vemier callipers with no zero error. It
is found that the zero of the Vemier scale lies between 5.10 cm and 5.15 cm of the
main scale. The Vemier scale has 50 divisions equivalent to 2.45 cm. The 24"
division of the Vémier scale exactly coincides with one of the main scale divisions.
The diameter of the cylinder is
(A) 5112cm (B) 5.124cm (C) 5.136cm (D) 5.148cm
oF I F1 A A BT g R IRd 1F aFR Hlawwd 1 swE B
& | A ¥ R R T # I, 8 W F 500 om AR S.ASem &
S % o € 1 afR UuR ¥ 50 WM 245 em % g € | 99 af TR UAH
7 <radl (24%) W g 49 % ge A ¥ WAE WU Bl § 1 99T
o ®
(A) 5.112cm (BY 5.124 cm (C) 5.136 cm (D) 5.148cm

Space for Rough quk | B ﬂﬁ%ﬁqm




| PpHYSICS |

Two non-reactive monoatomic ideal gases have their atomic masses in the ratio
2 : 3. The ratio of their partial pressures, when enclosed in a vessel kept at a
constant temperature, is 4 : 3. The ratio of their densities is

(A) 1:4 B 1:2 (C) 6:9 8§:9 _
<A UE-URATY[E A1el T &1 WAY] g 2:3 & AU A & |
W4 9 UF Rerardiy g+ § oReg fear o &, 9@ 9% il T@l @
AU 4:3 T | ST UFcd T IUE 8 :

(A) 1:4 B) 1:2 (C) 6:9 (D) 8:9

In the Young's double slit experiment using a monochromatic light of wavelength A,
the path difference (in terms of an integer n) corresponding to any point having half
the peak mtensuty is

(A) (2n+l)— ) (2n+l)— (C) (2n+l)— (D) (2n+1}—

ww%%Wﬁxméﬁ%wﬁmﬁmmm% |Q@r
fog @1 f59 w.gem & Hud Rar daar o snedt €, W%({Uﬁn&?
gl §) :

(A) (2n+1)E (B) (2n+1)% ©) (2u+1)E (D) (2m+1)E

The image of an object, formed by a plano-convex lens at a distance of 8 m behind
the lens, is real and is one-third the size of the object. The wavelength of light inside

2 »
the lens is 3 times the wavelength in free space. The radius of the curved surface

of the lens is
A 1m (B) 2m (D)
wmﬁaﬁﬂwaﬂﬁﬁﬁuﬁﬁamammmmﬁvﬁﬁmﬁ%

PR B UP-fog & Iﬁv%wmaﬁmﬁﬁﬁaﬁaﬁwuﬁuﬁﬁg

T E | o & Mg aferd g &1 gepan B B
(A) 1m B) 2m C) 3m (D) 6m
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10.

_rest. Power of the pulse is 30 mW and the speed of light is 3 x 108 ms~. The final

PHYSICS |

A particle of mass m is projected from the ground with an initial speed «, at an angle

a with the horizontal. At the highest point of its trajectory, it makes a completely
inelastic collision with another identical particle, which was thrown vertically upward
from the ground with the same initial speed «,. The angle that the composite system

makes with the horizontal im iately after the collision is
z Z i L r
(A 3 By 3 2 O) >

TH m SHAM & B D URMAE TR o, 9 A9 ¥ oD W) y@fe fsar srar
€ | T8 I JAW U $ S g W UE W9 S b S0 $ 9 gk
IIRY A9 YT 8, W 6 qaw F Fwhr e § v arfe 1y o, @
Bl T 91 | WgF e Wag & o a8 4R | P B g

T n n ] T
A 7 B) ¢ (€ 377¢ (v Ny

A pulse of light of duration 100 ns is absorbed completely by a small object initially at

momentum of the object is _

(A) 03 x 1077 kg ms1 (B) 1.0x 10717 kg ms~1

(C) 3.0x 1077 kg ms! (D) 9.0 x 1017 kg ms~1 |
U B X, W AR F R oraven § €,y # 100 #s # P wWe @)
goiean e axdt & | We B uR[ 30 m# & T wew A

3x108ms' & | TG 1 3 WA _ Jd
(A) 0.3 x 1077 kg ms™! ' 1.0 x 1077 kg ms—* {(\7\9
(C) 3.0x 1077 kg ms (D) 9.0 x 10-17 kg ms™1 \Q

*5
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This section contains 5 multiple choice questions. Each
(B), (C) and (D) out of which ONE or MORE are correct

T @S A S ERFTUF € | 734F ¥ H AR Riwey (A), (B), (C) 3 (D) & R

| PHYsICS

SECTION — 2 : (One or more options correct Type)
YUg - 2 : (Y AT AF W Ry yar)

question has four choices (A),

J P g At a9t € |

11. In the circuit shown in the figure, there are two parallel plate capacitors each of

capacitance C. The switch S, is pressed first to fully charge the capacitor C; and
then released. The switch S, is then pressed to charge the capacitor C,.
time, S, is released and then S is pressed. After some time,

(A) the charge on the upper plate of C, is 2CV,,.

(B) the charge on the upper plate of C, is CV,.

(C) the charge on the upper plate of C, is 0.

(D) the charge on the upper plate of C, is — CV,.

S l/p Sz/) Sg/o

After some

—1 ney C>
2Vy

——— VO

o # qoi gRey 4, S WHMRR @I 9 daRst § @ @ aRar R |
TR A Ram 5, P A A E AR Ry ¢ ol w0 @ SaRE @ Wi |

T AT 5, B o5 R T X | T Grw IR C, B GmRE B

ford R 5, P <90 90 & | PV T F 3@ 5, B v Ry wwar & o s,
&l TR O & | Y §HI 919 .

(A) C, B FTH ©Ic | 2CV, QG & |

(B) C, ¥ FHUN WT W CV, A T |

(C) C, d FU wic W LI a9 & |

(D) C, ¥ FURI @ W - CV, 3 & |

|
i

0
1
&
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PHYSICS |

12. A particle of mass M and positive charge O, moving with a constant velocity
i, =4ims™, enters a region of uniform static magnetic ficld normal to the x-y plane.

The region of the magnetic field extends from x=0 to x = L for all values of y. After
passing through this region, the particle emerges on the other side after 10

milliseconds with a velocity i, = 2(3f + j) ms™'. The correct statement(s) is (are)
(A) The direction of the magnetic field is —z direction. |

(B) The direction of the magnetic field is +z direction.

S0z M
3

(C) The magnitude of the magnetic field units.

00x M
3

. L1
(D) The magnitude of the magnetic field is units.

U M SHEF aN Q U9 AW B B, A &, =4ims”’ F (HEIH A7 A
TRreie ¥, veenE ReRr gady & § WY ol &1 98 49T 85 xy A &
I & T SEH AR 85 x=0 W x=L dP UAb y $ I S faq & |
T IR &3 B FF H9 10 fell dbs d R o @@l 3R
i, =237 + ) ms T Y ube T & | W UFAT BE -

(A) W@H—zﬁ?ﬂﬁ%l

(B) JsO &F +z M F 7 |
S50 M

(C) YaaIg &= BT URHATT 30 ECAER
(D) g’aﬁuaﬁmqﬁmwmgg}”‘ TP T |
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[ PHYsICS |

A horizontal stretched string, fixed at two ends, is vibrating in its fifth harmonic
according to the equation, y(x, 7) = (0.01 m) sin [(62.8 m™") x] cos [(628 s')1].

Assuming 7= 3.14, the cormrect statement(s) is (are)

(A) The number of nodesis 5.

0
4
7
>
T
o

(B) The length of the string is 0.25 m.

(C) The maximum displacement of the midpoint of the string, from its equilibrium
position is 0.01 m.

(D) The fundamental frequency is 100 Az.

il R w® uReg dfw dfm SN dedt qomg wfleRw
Hx, £) = (0.01 m) sin [(62.8 m™') x] cos [(628 s)] BRI Hftd & & & | AT
7= 3.14 91 9 99 4 9oy w8l 8

(A) fAras @ dEm s 2 |

(B) SN ¥ ¥ 1g 0.25m ¥ |

(C) mﬁwﬁ@ﬁ%mﬁfgwa@wﬁwﬁ?amm%} |

(D) T HMGRT 100 Hz & |

*5
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( pHYsICS |

14. A solid sphere of radius R and density p is attached to one end of a mass-less spring
of force constant k. The other end of the spring is connected to another solid sphere
of radius R and density 3p. The complete arrangement is placed in a liquid of density

2p and is allowed to reach equilibrium. The correct statement(s) is (are)

ArR’pg
(A) the net elongation of the springis — 3

8zR’pg
(B) the net elongation of the springis — 3

(C) the light sphere is partialty submerged.

(D) the light sphere is completely submerged

wﬁWRaaﬂapmﬁmmﬁwammvﬁaﬁmﬁfwm@
Sire1 T & | 39 R &1 9o Fraaie £ ® | R gy RR 3 g S
s A el T & RiGS B R T @ 3p § | Of A A1 2p 0@ &
oq A @ O ¥ AR SEd! ararEeen | ugen faan e § | yeeE we
(A) ﬁmaﬁ%%&ﬂqﬁ;“lng g1

(8) ﬁwﬁﬁza‘uﬁqﬁg =¥

(C) memﬁﬁgmgi

(D) oo M Yol ®U A Ga1 g 8 |

Space for Rough Work / Wﬁlﬂ‘%mm
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[ PHYSICS

15. Two non-conducting solid spheres of radii R and 2R, having uniform volume charge
densities p, and p, respectively, touch each other. The net electric field at a distance

2R from the centre of the smaller sphere, along the line joining the centres of the

spheres, is zero. The ratio E can be
: 32
A) -4 ——
(A) ®) -3
32 ‘
C) 75 (D) 4

axazkﬁwmwmmaﬁmwm:p] AT p, THEAA

AT T T &, T Y N W e gY v W ¥ | 26 et ¥ F
W ToRd! g8 Y@ Eib ol € | 39 YW W BR MAd § by § 2R W R

T Rgaaaga 2 |aa31§ma%ﬁﬂﬁ€rm%':

(A) -4 ® -3
2
© 32 ©) 4
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[ pHYSICS |

SECTION - 3 : (Integer value correct Type)
Qus — 3 : (I A4 HEl 9HN)-

This section contains 5 questions. The answer to each question is a single digit integer,
ranging from 0 to 9 (both inclusive). o

AR AU & | yAP U¥T & SN 0 § 9 9@ (S WAe) & dHF B GhA
BT YUiE & |

16. A bob of mass m, suspended by a string of length /, is given a minimum velocity

required to complete a full circle in the vertical plane. At the highest point, it collides
elastically with another bob of mass m suspended by a string of length /,, which is

initially at rest. Both the strings are mass-less and inextensible. If the second bob,
after collision acquires the minimum speed required to complete a full circle in the

l
vertical plane, the ratio Il is

T m SEAM BT Mord [, o8 & SR § TCh g & ls‘@rwaﬂﬁm
Al & o i St 97 d (@ g9 1 HA & fAY Aew 8§ | 3 SwaaH
g W a8 Ma®d g m SH & Terd W YIRY Qg Hal & | FE
MAE [, TEE B S | ACH TIAT & a0 YR A faRmmawen ) € | g
AR s Weq g aidara € | afs dug & 95 g e o W T

'Wﬁméﬁﬁ?maﬂﬁqﬁwqwaﬂﬁﬁwwﬁ,aﬁfm

. Je %
g @@' . 20 I

» @ @

0 |
‘e " ’ 7 ( ||||ﬂ|||i|||||||||ﬂ|||| ;
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PHYSIiCS |

A particle of mass 0.2 kg is moving in one dimension under a force that delivers a
constant power 0.5 W to the particle. If the initial speed (in ms~1) of the particle is
/ zero, the speed (in ms~!) after 5 s is

@ % 0.2 kg SO T BV & dd & A=a7d, o fo va Fag afed 0.5 w ao
B QT 8, @ frwn § R & |Hﬁmaﬁﬂﬂﬁﬂ?7{ﬁl¥ﬁ%a§5$w
m“ﬁ(ms“ﬁ)@"ﬂ

0
Q
h
>
I
1¢8

18.  The work functions of Silver and Sodium are 4.6 and 2.3 eV, respectively. The ratio of

the slope of the stopping potential versus frequency plot for Silver to that of Sodium
is

A4 T4 QT % B e B 4.6 G 23 eV § | ©FE 7 WiRETT $ FRED

ﬁwww@ﬁra?ﬂamé?m | @/E\xm
Lz lﬂ\a“ v .H

-t

( 9. A freshly prepared sample of a radnonsotope of half-life 1386 s ctwrty 103
L/ dlsmtegratlons per second. Given that /n 2 = 0.693, the fraction of the initial number

\ RUG ei (expressed in nearest integer percentage) that will decay in the_first 80 s
‘ }M'l— PR preparation of the sample is 2

| 286 o

|1 wmm@nmmmwmmmesgﬁ
1- HiHAAT 103 fygest wfy Vs € | IR I 2 =0.693 &, 99 W 80 5 § REfeq
mﬁaﬁamﬂmaﬂﬂ@mﬁwwmﬁﬁmﬁwgﬂﬁwﬁ Q/\/

(L.r'\ r”",@
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[ PHYSICS |

A uniform circular disc of mass 50 kg and radius 0.4 m is rotating with an angular
velocity of 10 rad s~! about its own axis, which is vertical. Two uniform circular rings,
each of mass 6.25 kg and radius 0.2 m, are gently placed symmetrically on the disc
in such a manner that they are touching each other along the axis of the disc and are
horizontal. Assume that the friction is large enough such that the rings are at rest
relative to the disc and the system rotates about the original axis. The new angular

velocity (in rad s7!) of the system is

UH 50 kg T 0.4 m F1 &Y v fovw Aot TateR 3 & 1 10 rad s' &
ST 971 | gH WE B | §1 (EIH qUPR Bedl UR A R W 9afia %
| (e g P gd gY 59 TPR 3% a0 W @ v § f6 3 53 & o1 9
W Wl w | UAD Tool BT SAAA 625kg I ST 02m B | 39 Fama &1
T SR 9 (rad s'¥) 797 8 @9 IR B v ga et & S o
5 & 5 Rev 9 wodl & i w9 & ol Pem o ow W o
Y IET8)

* i
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PART Il : CHEMISTRY

SECTION - 1 : (Only One option correct Type)
fameg

Us — 1 : (Hael U Hel

(c) and (D) out of which ONLY ONE is correct.

HvS

J el UF WEI § |

21.

*5

In the reaction,

the time taken for 75% reaction of P is twice the time taken for 50% reaction of P.
The concentration of Q varies with reaction time a5 shown in the figure. The overall

(=

HP)

" This section contains 10 multiple choice questions, Each question has four choices (A),

# 10 Fgfameu 9e € | 0F T H IR Rywey (A), (B), (C) 3N (D) & R

.ﬁﬁvwwaﬁmﬁa‘lﬂ‘él

% M

egm

ARATRAAg

>
14
-
@
=
18]
X
o,

o of the reaction is
\%2 B) 3
£ (C) 0 v/ A (D) 1 d
(AN
[Q]\
Time g
fre1 sfafeean, AL
p+Q —> R+S
# P& 75% i w1 wra P #t 50% A
@ @ fafir= wigen, siffva v orqar R 3 Tuig ¢ ¥ | s e @ ww AR &
(A) 2 (B) 3
(cy o ) 1
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/ ’l
=gt 7
=
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 CHEMISTRY|

22. Consider the following complex ions, P, ¢ and R.

P={FeF]", 0 = [V(H,0)}*" and R = [Fe(H,0),}"".

. o )
YNNG (2
The correct order of the complex ions, according to their spin-only magnetic moment
values (in B.M.) is

) R<Q<P (B) O<R<P
(C) R<P<Q (D) @<P<R
Frefefaa dger snai P, Q W& R W fmR iR
P=[FeF", @ = [N(H,0),]"" 3R R = [Fe(H,0),]*"

P Al B WL HH SIS FAwv 71 YA angel AL (B.M. ¥) ¥ aER &

(A) R<Q<P (B) Q<R<P

(C) R<P<Q (D) Q<P<R

Space for Rough Work / %= %Td % foo wrm=
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(CHEMISTRY |

23. The arrangement of X~ ions around A” ion in solid AX is given in the figure (not

drawn to scale). If the radius of X is 250 pm, the radius of A’ is

(B) 125 pm (C) 183 pm (D) 57pm

w3 AX § A e W X o @ wEw (Wi Ages § adh R 4 ) R
& 1 afy X~ &1 ordamd 250 pm &, 99 AT &1 G B

(A) 104 pm B) 125pm (C) 183 pm (D) 57 pm

24. Concentrated nitric acid.-u-pon long standing, turns yellow-brown due to the formation of
(A) NO (8Y NO, (C) NO (D) N0,
Wi AR oFe B F1H! a9d a7 dralY ¥ 3 uRafia &1 feed s A g g 2

(A) NO ®) NO, . (C) NO - (D) N0,

Space for Rough Work / %<a %12 % fene v
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- | CHEMISTRY)

25. The compound that does NOT liberate CO,, on treatment with aqueous sodium

bicarbonate solution, is

(A) Benzoic acid Benzenesulphonic acid
(C) Salicylic acid -/ Carbolic acid (Phenol)
Wi S Sreity WIfeTw aEPEte fag grr affsn w8 CO,adfi S &, w5 &
(A) aigE v B) I=THerfE o

(C) AfeRifers s (D) @RAfaH s (FiHT)

26. Sulfide ores are common for the metals

Ag, Cu and Pb \(/9/ Ag, CuandSn (C) Ag, MgandPb (D) Al CuandPb
IS Vb3S 34 & &9 & 1Y I qrey ong € '

(A) Ag CudRPb (B) Ag Cu3lRSn (C) Ag Mg3axPb (D) AlLCudRPb

Space for Rough Work / %< %1t & fe1g wmt
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27.

$25 °C 991 W & wield faoas @ s < &1 afpfia areer v arftrelo fean

| CHEMISTRY ]

Methylene blue, from its aqueous solution, is adsorbed on activated charcoal at

25 °C. For this process, the correct statement is

(A) The adsorption requires activation at 25 °C.

(B) The adsorption is accompanied by a decrease in enthalpy.
(C) The adsorption increases with increase of temperature.

(D) The adsorption is ireversible. z~

>
o
[rod
2
=
w
XL
Q

T | 39 W 6 A e e

(A) ReET B 25 °C W) afpao & savasa @ & |
(B) T wsH A TRl wedt ¥ |
(C) SfErewor g 98 W Sgdr € |

(D) . afyeier srqeroRy & |

*5
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{ CHEMISTRY|
28. Kl in acetone, ﬁndergoes Sx2 reaction with each of P, O, R and S. The rates of the
reaction vary as |
_ .
HsC-Cl >—CI ¢ Q)I\IC'
P 0 R B |
(A) P>0>R>S,/ V(B) §>P>R>0
C) P>R>Q>S (D) R>P>5>Q
CRIEH # KT % faera & w% P, @, R 3R S & w1 srermarem §,2 afvfea @t & |
A afufhar A1 1 F R &1 9@ w9 &
| o)
H3C-Ci >—CI g ©)\,CI
P 0 R )
(A) P>Q>R>S - (B) S>P>R>¢Q
(C) P>R>Q>S (D) R>P>S5>Q
Space for Rough Work | e %ﬁl‘QNFL_ﬂ 7
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(CHEMISTRY

29. The standard enthalpies; of formation of CO,(g), H,0(1) and glucose(s) at 25 °C are
_ 400 kJ/mol, =300 kW/mol and —1300 kJ/mol, respectively. The standard enthalpy of
combustion per gram of glucose at 25 °C is
(A) +2900kJ (8 2900 kJ
(C) -16.11kJ (D) +16.11KkJ
CO,(®), H,0() T @ @) ! e #17@ Wit 25 °C W HA: — 400 L/,
—300k]/q’rasﬂ?—l300klfqm%|ui%rmrqaﬂﬂa¥t25°(jwaﬁqﬁ$qm%3 >
|.....
(A) +2900 kJ (B) -2900 kJ 2]
b=
(C) -16.11kJ (D) +16.11 kJ o
o
30. Upon treatment with ammoniacal H,S, the meta! ion that precipitates as a sulfide is
(A) Fe(Ill) (B) Akt)
(C) Mg(Il) | Zn(1)
wﬁsté?maﬁrmmwmmgwwmmms%wﬁm
(A) Fe(III) (B) AIIID \1«0 X . S
_ \
© Mg ¢ (©) Zn(ID) ot 49)
'/0 v )‘Q’ g >
iy ‘

Lo, Y 1\ lf\?/ v’
R

. ";L . .. } ‘ .- .




(CHEMISTRY

SECTION - 2 : (One or more options correct Type)
AU — 2 : (T A AR W) REe uBw)

This section contains 5 multiple choice questions. Each question has four choices (A),
(B), (C) and (D) out of which ONE or MORE are correct.

= @Us 3 5 agREed W € |mmﬁmﬁ$wm).(e).(0)aﬁuo)§.mﬁ
q e 1 Afte wE § |

31. The initial rate of hydrolysis of methyl acetate (1M) by a weak acid (HA, 1M) is

1/100™ of that of a strong acid (HX, 1M), at 25 °C. The K, of HAis

(A) 1x10™ (8) 1x107° () 1x10°% (D) 1x107?

AR g (lma‘)’tgﬂaaﬁ(ﬂd, IMWWWH?IWHZS°CW
et &= (HX, 1M) B gon 3 1/100 & | HA® K, & 507 §

(A) 1x107 (B) 1x107° (C) 1x10 (D) 1x1073

*5
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[ CHEMISTRY |

32. The hyperconjugative stabilities of tert-butyl cation and 2-butene, respectively, are

33.

due to

(A) o-»p (empty) and o—>x" electron delocalisations.

(8) o—c* and c—x electron delocalisations.
(C) o-p (filled) and o=z electron delocalisations.
(D) p (filled)—>c" and c—=* electron delocalisations.
tert-gfeet A AR 2-dF wwe: # aferegre Rewar 7 FRUT @ A @, 3 €
(A) o—op (REF) AR oon* FaTH ARRmriao
(B) o—c* IR oon FaidmiA ﬁwr*ﬁ?ﬁﬂ

(C) o-p (IRT) 3R o»x FEEH R

(D) p (IRA->c* ¥R cor* TN R

The pair(s) of coordination complexesfions exhibiting the same kind of isomerism

ags”

is(are)

[Cr(NH,)CIICl, and [Cr(NH,),Cl,

(B [Co(NHy)CL]* and [PANH,),(H,0)CII* NP4
JE) [CoBr,ClLY- and [PtBr,CLY- v &e
NB)  [PUNH,),(NO)ICI and [P{NH,),Cl)Br
Su-wEEASS B/ ¥ W WE ¥ o) (F € UBR o gHedddl g §, I8 €
(A) [CrNH,)sCTICL, 3R [Cr(NHy),CLICI
(B) [Co(NH,),CL]* 3R [PUNH,),(H,0)CIT

(C) [CoBr,CLJ* 3R [PtBr,CLI*

p
14
—_
0
=
L
I
Q

(D) [PHNH,)(NO,)ICI 3R [P{NH,),Cl)Br ey
' —— Y
Space for Rough Work / Wm%ﬁlﬁ'wﬁ ‘ pi/ v
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CHEMISTRY |

34. Among P, @, R and S, the aromatic compound(s) is/are

(A) P B8 @ €) R (D) §

/ 2 AICh N P
/ @ NaH 0 v
ﬂ (NHRCOs o

100-115 °C
Rty
P, 0, R 3R § & Wifts afre &
A) P . @® 0 © R ©) s

Space for Rough Work / &2 %1 % o vy
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(cHEMISTRY )

35. Benzene and naphthalene form an ideal solution at room temperature. For this

process, the true statement(s) is(are)

{A) AG is positive

s =0 S
T 3R TR YRY JOHE W) U6 aneY o e £ | 3 wspw & ford v

w2 ¥ (@)

(A) AGHTHE & |

D(B)/ AS.,.m is positive

' \/D) sH=0

(B) AS fypry TIHE T |

(D) AH=0

*5,
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(CHEMISTRY)

SECTION — 3 : (Integer value correct Type)
WUS - 3 : (QUiies W WEl UHR)
This éection contains 5 questions. The answer to each question is a single digit integer,

ranging from 0 to 9 (both inclusive).

s A 59T & IWWWWO@IQW(WW)EWWW
3By qoiis & |

36. The atomic masses of He and Ne are 4 and 20 a.m.u., respectively. The value of the
de Broglie wavelength of He gas at —=73 °C is “M" times that of the de Broglie
wavelength of Ne at 727 °C. M is ‘

He 3R Ne % WAV} &M #99: 4 3R 20 amu. & 1 He 19 B —73 °C W & sifvedt
AT wEE Ne®t 727°C RAFTR T g @ “M” TN I MBI AA R

' 37. EDTA* is ethylenediaminetetraacetate ion. The total number of N-Co-O bond
angles in {Co(EDTA)]'- complex ion is f

/4
EDTA* tReim sl eogdice amgs & | 9ga 3+ [CoEDTA))- § N-Co-0O

uu&M“
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38.

39.

- (Val), phenyl alanine (Phe) and alanine (Ala), on complete hydrolysis. For this

(CHEMISTRY |

'fhe total number of carboxylic acid groups in the product P is

aa:na'Pﬁ mmaﬁ'ﬁm%

(j:‘j;(« 1. Hy0* A
0 -
2.0,

o © 3. H,0,

A tetrapeptide has —COOH group on alanine. This produces glycine (Gly), valine

tetrapeptide, the number of possible sequences (primary structures) with —Nf1, group

attached to a chiral center is

(Gly), & (val), B 3P (Phe) Ten (&I (Ala) Wi 810 € | $9 SEORIES %)
wﬁam&ﬂm&ﬁww@aﬁmmmﬁ —NHzgcrﬁﬁ?-ra»—g'a:‘meI
Fefere & | B

The total number of lone-pairs of electrons in melamine is

39 W IudE FAagHl F (HD T P P G E

-wé@m@ﬁWW—COOHQQﬁWH%IWWWWWWW |
|
|

Space for Rough Work / T W & T e

&

v

P

FECH TR




PART Il : MATHEMATICS

SECTION - 1 : (Only One option correct Type)
e - 1 : (F9 T Tl Rvew o)
This section contains 10 multiple choice questions. Each question has four choices (A),
(B), (C) and (D) out of which ONLY ONE is correct.

9 @vs ¥ 10 GRS weF £ | 130S 999 A IR A (A), (B), (C) 3R (D) &, o
W S @ W R

41. Perpendiculars are drawn from points on the line 7 = ] =§ to the plane
s Ty tz=3.The feet of perpendiculérs lie on the line

A 2=l z=2

5T 8 T 13
X -1 z-=-2
© =5 -5

Tty rz=3 W@ 2L R ol @ o S o #

2 -
wa-aTe e Y W Reg -
x -1 z-2 | x -1 z-2
® 3= =53 ® 3=5 =5
X -1 z-2 X -1 z=2
© =55 ® 3= =%

J
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| MATHEMATICS |

42. For a > b > ¢ > 0, the distance between (1, 1) and the point of intersection of the

lines g +by+c=0and bx+ay+c=0 islessthanZ\ﬁ.Then _
\(})/aib—c>0 (B) a-b+c<0 |

(C) a-b+c>0 : (D) a+b—-c<0 ‘
a>b>c>0 & forg, (1,1)amir@aﬁax+by+c=oabx+ay+c=0§uﬁz®z ;
Rgrdfaaigh2z 978 ™ |

(A) a+b-c>0 . B) a-b+c<0

(C) a-b+c>0 ‘\ i‘ (D) a+b-c<0
=1
ﬁ»@“

43. The area enclosed by the Curves y = sin x + ¢os x and

- P N M
. T . cyyn — o
interval [0 , 2] is @ 2 s

l(.(q//m o |
(&) 4(2-1) m 1) @;(\ﬁﬂ) ©) 2\2(\2+1)

31?{?1?'![ ]tl'\'fl'ﬂ?\ly sinx+cogx AT y = |cosx smle'R’TqﬁTﬁi’ﬂW%

Ay 4(\2-1) ® 22(3-1) © 2(y2+1) (D) 2\/'(\]§+1)
, O L 5 "’5"“"“”’”“3
k@\\x&/ 0 U/>0\ L 2 rl L
) Space for Rough Work / T A & AT e
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MATHEMATICS |

44. Four persons independently solve a certain problem correctly with probabilities

1
; i e é Then the probability that the problem is solved correctly by at least one
of them is
235 - 21 3 253
,\}“/2:6 ®) 356 \}77/256 ©) 3256
mwﬁﬁmaamﬁ?ﬁwwaﬁmﬁm = Z % éﬂsw&rtﬂﬁz‘a
TN €, mm?mﬂﬁmﬁmwwﬁam%mﬁﬁﬁﬁaﬂ
i & -
235 21 3 | 253
(A) 256 B) 356 €) 756 (D) 756

45. Let complex numbers o and {1—1 lie on circles (x — xp)? + (¥ — yp)* = r* and
(x - x2 + (v — yo)* = 4r%, respectively. If z; = x; + iy, satisfies the equation
22,2 =2 +2, then |of =

™ 5

| qﬁlﬁ‘?“ﬂfﬁ?ﬂ'ﬂ'@ﬁaméﬁqﬂ: T (- xp2 + -yt =12 T (x—xp)* +
-y =42 W Rga & | IR 2 = xy + iy, FABT 2z = 72 + 2 B 6T
AT, 99 |of =

o5 © 3

1 1 '
*) T ® 3 © F © v

\[,,,
\Q/

ace for Rou o ‘dﬁ}ﬂﬂ'&‘&? '
/QV@ p forR gh-W rk / ‘ %qwm Q%WXWO

"

Y S
e @“ﬁfw
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46.

47.

[ MATHEMATICS

The number of points in (- o, ), for which x? — x sinx —cos x=0, is
(A) 6 | 4 C) 2

(_w,oo)ﬁﬁﬁaﬁﬁ‘aw for1% fIg x2—xsinx—cosx =0, & @
(D) 0

(A) 6 (8) 4 (C) 2

Let f: [ ]—) R (the set of all real numbers) be a posmve non-constant and

e

s
differentiable function such that f”(x) < 2 f(x) and f =1./Then the value of

o ' — i
f(x) dx lies in the interval (& i
7\ /

A) Qe-1,2¢)7 | e lZe 1)
© (55he-1)y W/("’ )7 -
W%f:[%,l]—)R @t aRafis Sl B G) U6 AT®, RN

' 1
awmmﬁaw%ﬁaﬁv%ﬁf’(xwzf(x)amf@ﬂ‘é’,aa J f(x) dx
12

F1 799 = s ¥ ¥
(A) (2e—1 2e) ' (B) (e—1,2e-1)

MATHEMATICS




| MATHEMATICS |

— A A A -+ A A A
48. Let PR=3i+j -2k and SQ=i-3j-4k determine diagonals of a parallelogram
-—
PQRS and PT=?+ 2}+ 32 be another vector. Then the volume of the

- — - —
parallelepiped determined by the vectors PT , PQ and PS is
(A) S (B) 20 10 _ (D) 30

T R PR=31+; -2k I SQ=1-3) — 4% TP WHiaR TSt PORS ¥ fwef
PeiRa o & oK PT=7+2) +3% o o wlw & | @9 |Rw AT, PO ol
PS gR1 feiRT WHiaR Tewas &1 e & -

A) 5 ®) 20 ©) 10 (D) 30

23 I
49. The value ofcot( ¥ cot’ (1+ T 2kD is
n=1 k=1

23 25
A 53 ®) 3

23 n ”
cot[ Elcot"'[l+k212kD BHAE & o )

23 25 23 24 ‘
A) 35 ®) 53 © 5 © 33 3

Space for Rough Work / = B *ﬁ}m




{ MATHEMATICS

50. A curve passes through the point (1 ,%) . Let the slope of the curve at each point

{(x, y)be ‘¥+ sec &], x > 0. Then the equation of the curve is

\(ﬁ)/sin &) =logx + ';- (B) cosec (ﬁ) =logx+2

2y

I
i
(C) seC[x)=logx+2 ‘ (D) cos(gxz)=logx+% : !

W'd?ﬁﬁ*‘g’[l,%) Y ToRaT & | 9 b uRe Reg (v ) W a6 @ T

§+sec(x),x>o ¥ 99 9% &1 GRER §

X

A 1
(A) sin (xj—logx+2

(C) sec (%ch =logx+2

MATHEMATICS




{ MATHEMATICS |

SECTION - 2 : (One or more options correct Type)
Gue - 2 : (& T 31 98 s yar)

This section oonfains 5 multiple choice questions. Each question has four choices (A),
(B), (C) and (D) out of which ONE or MORE are correct. :

T o3 4 5 sglRwsr v € | 1dF ue F 9R s (A), @), (C) 3k (D) &, R
A @ a1 At Jdt € |

$1. Aline [ passing through the origin is perpendicular to the lines
LiG+0T+(-1+20] + (4 +20k ,~w<r<w
L:(3+25)i+(3+25)] +2+ 9k, —w<s<o

Then, the coordinate(s) of the point(s) on I, at a distance of \/1_7 from the point of
intersection of / and /, is (are)

A) G%%] ®) 1,-1,00) (©) ,1,1) (0)6,%,8

TF T, S gafag § Jord) €, @i

L:@+Hi+(=1+207+@+20%,—co <t <0

L:(B+25)i+(3+2)] + 2+ 5k, —c0<s<o0

W oH=gd § t 99, I, W e g (awgail) & e, s Yami i g, &
M g A7 A wRE @), e @ -

® 119 © wiy o 15




MATHEMATICS |

\% Let f(x) =xsin 7x,x>0.Then for all natural numbers n, f’(x) vanishes at

%A) a unique point in the interval (n, n+ %) v

J (B) a unique point in the interval (n + % n+ 1)

(C) aunique pointin the interval (m, n+1) ,
| (D) two points in the interval (z, n + 1)
/
WFITﬁ?f(x)=.xsinfrx,x>0,?ﬁﬂ"ﬁﬁ=f-‘1"ﬁﬁ'n%ﬁl‘?f(x)ﬁﬁﬂﬁmgz
. N .
(A) m(n,n+§) ¥ P UF g W
(8) sit-ma(w%,nﬂ] ﬁqmﬁqa?ﬁr—gw
(C) SRR (n, n + 1) ¥ THAH P g

(D) 3R (n, n + 1) # 31 fargail w

Space for Rough Work / %<2 %12 & fw a~ - <\,
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MATHEMATICS |
4n kk+1) '
53. LetS,= X (-1) 2 2. Then 5, can take value(s) y
k=1
Y 1056 / (B)Y 1088/ (c)f 1120 332
4n kk+1)
mmf&?sfk}: 1) > & a9 s, P A 3 A §
=1
(A) 1056 (B) 1088 (C) 1120 (D) 1332

54. For3 x 3 matrices M and N, which of the following statement(s) is (are) NOT correct ?
(A) NMNis syn{metric or skew symmetric, according as M is symmetric or skew |
x p
symmetric :

(B) MN-N M is skew symmetric for all symmetric matrices M and N
\(\C/ M N is symmetric for all symmetric matrices M and N\)/

q\ﬁw N) for all invertible matricesW
% T N F 1T B o @ 3 g a8 E (@) ?

(A) Mﬂswﬁamﬁw-wﬁaﬁ%ﬁajaﬂN’MNmﬁﬁmﬁwmﬁa%”
(B) wmﬁaanqﬁMaanNa?ﬁfQMN—NMﬁw-mﬁa%l R\ |
. (©) i oot M T N % fore My R # WV
v, © Wit Pt ATET M WA N & {4 (adj M) (adj N) = adj (M N) |
N, . . i
"\&\/\%‘(b Space for Rough Work / ®o% T % {o1T ¥ | 570
C\,\ G\Mg, .
f\.’
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_ MATHEMATICS |

55. A rectangular sheet of fixed perimeter with sides having‘ their lengths in the ratio
8: 15 is converted into an open rectangular box by folding after removing squares of
equal area from all four comers. If the total area of removed squares is 100, the’

resulting box has maximum volume. Then the lengths of the sides of the rectangular

sheet are _ '
(A) 24 %2 (C) 45 v%

& Pigd TR A JRAPR Gy &, e ol @ el 8: 15 F
gqua ¥ & W Wx Rl A Wi deww & At Fem w5
FAER 18 ¥ qRafs frw sran & | IR e 1 T @1 A &% 100
$ a9 gRurh ¥ &1 aEs "9ETE € | 99 ARAIPR 9eX @ yeeil @

gt e §

(A 24 B) 32 (C) 45

MATHEMATICS
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SECTION - 3 : (Integer value correct Type)
oS - 3 : (Ui A1 Wl vy

This section contains 5 questions. The answer to eé.ch question is a single digit integer,
ranging from 0 to 9 (both inclusive).

A HSUF & | TS U¥ &1 SR 0 ¥ 9 9F (@1 wien & 9 &1 g
ity guite & |

S \\

6. /Consider the set of eight.vectors V=_ {a? + b} +ck /:);’b, ce {-1,1} } Three non-
- “-—-—L.,.‘_.._\ /

— e
‘-—___.i-'_/

coplanar vectors can be chosen fromMin 2° ways. Thenpis-

s Al o weE V= {ai+bj+ck:a,bce {-1,1}} AR | ¥ ¥ o
IR WA 2° PR W A N WHA § | T p BT AN

et v \9/

- Spaca for Rough Work / %% %4 & foe warmt
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MATHEMATICS

| @ Of the three independent events E|, E, and E;, the probability that only E, occurs is
o, only E, occurs is pand only E, occurs is y. Let the probability p that none of
events E|, E, or E; occurs satisfy the eduations (.-2B)p=ap and (B —37) p = 2By.
All the givetj probabilities are assumed to lie in the interval (0, 1).

Probability of occurrence of E,

Then Probability of occurrence of E, N

3§ ¥ e E,, E, 91 E, § § $aet E, ¥ 9 9 WRwd o &, $99 E,
% ac %) Wi p & q e £, ¥ g A wiyear g & | W R weei
E E, o E, § Q f5ft & W 7 wed B wiwar p, WG (o - 26) p = of

W(Blj3y)p=2ﬂyaﬁﬁﬁm% | 0 MR =R (0, 1) W Rera
ot oTh & T |

0
Q
=
<
=
w
T
|
<
=

Ly

“ . (UL




MATHEMATICS |

58. The coefficients of three consecutive terms of (1 + x)"" 5 are in the ratio 5:10: 14.
Thenn =

(1425 & & P URY F ONF 5:10: 14 & U F & 1 9, 0=

59. A pack contains n cards numbered from 1 to n. Two consecutive numbered cards are

removed from the pack and the sum of the numbers on the remaining cardg j&N24.
if the smaller of the numbers on the removed cards is £, then k — 20=

F T F p BE § O G 1 ¥ g Rfea € | 3w weal o
¢ T A Fror Y 91 § iR saEfne et @ demel & d 1224 €
ey P 7y orel B fufea el § § AgaR W £ ¥, 99 k-20=

2
JA vertical line passing through the point (h, 0) intersects the ellipse T+l§= 1 at

the points P and Q Let the tangents to the ellipse at P and Q meet at the point R.
If Ah) = area of the triangle POR, A, = "o A(k) and A,= ,’2"5"';5 (A(k), then

$A1—8A2=

ﬁ'ﬁ(h,O)ﬁﬂﬁﬁmﬁﬁme?ﬁéﬁ%z+l§=l 3! fargali p Fu1 Q
W Fiedl € | 7 fF fgail poaur @ R e @ wkag g R ) e
§ | A AK) = BRIt POR B 8E, A, 3 max Ay SR a,= MR Ah)

1”shsl 1/12shst
8 £ ©
%,aaﬁa,-saf ; =
é[d
=
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