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A. General:

This bookiet is your Question Paper. Do not break the
seals of this booklet before being instructed to do so
by the invigilators.

The question paper CODE is printed on the right hand
top corner of this sheet and on the back page (Page
No. 44) of this booklet.

3. oo o & g Erel
IR I TRIHS FE afaied s
fergn = | B

iy T W 3 R

Blank spaces and blank pages are provided in the

question paper for your rough work. No additional sheets

e

Vplede

will be provided for rough work.

S

4 ﬁmm%ﬁmm@ma@ﬁa
ST, AP msﬁ?ﬁwﬁmﬂ?sﬁﬁrﬁﬂ?

Blank papers, clipboards, log tables, slide rules,
calculators, cameras, cellular phones, pagers and
electronic gadgets are NOT allowed inside the
examination hall.

5, mgﬁaﬂﬁfﬁﬁq&swﬁqwmﬁﬁmm
. &R e e faRag |

Write your name and roll number in the space provided
on the back cover of this booklet.

6. uﬁ%waﬂvaﬁmﬁaﬂﬁaﬁmﬁﬁwa’r-m
F1& <fEa o, Wi arert ¥ fay S, w HH
SR | e TR & a1e P & P W E1 T8
AR | SR g e it aifeied R
ofte (31 IR.T9., ORS) &, S Pl gIRY aruE o off
SR lﬁmq%muﬁm%mmmﬁmrm
g1

“separated at the end of the examination when

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

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 tzke away the bottom sheet at the end of
the examination.

7. ot qzafgaga’i(auam.esnﬁma‘iaméz
FAR ST | GaT 2a1d T1 o Froret gefine
s W Frem 9 9 |

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.

8. gmw (ORS) AT TH gﬁa?rrr F IR fﬁqaﬁf T
I .

DO NOT TAMPER WITH/MUTILATE THE ORS OR
THE BOOKLET.

9. 39 gRae & F are % UwE $UAT e of f5
Al 4TS E il 60 W 3R I SR fawed
e Qo3 o O § | i Ee & urw F A g
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On breaking the seals of the booklet check that it
contains 44 pages and all the 60 questions and

UT BEING
IGHLATOR

DO NOT BREAK THE K] WITHO

INSTRUCTED TO DO SO BY THE INV

ST

corresponding answer choices are legible. Read
carefully the instruction printed at the beginning ofeach
section.
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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.

1. ST o fe ARG, (@ g) W BW B8
oY Fre ¥ W 8 ¥ ek Pl s d
mmmmuﬁﬁawﬂmmﬁl

Check that the CODE printed on the ORS {on both
sheets) is the same as that on this bookiet and put
your signature affirming that you have verified this.

12, o s P & A g R B aEeA B ATE |
T

\F THE CODES DO NOT MATCH, ASK FOR A
CHANGE OF THE BOOKLET.
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Please read the last page of this hooklet for rest of the instructions.
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This section contains 10 multiple choice questions. Each question has four choices (A), B
(B), (C) and (D) out of which ONLY ONE is correct.

o @vs 10 TERIEE wE ¥ | Idd ye AR [@ae (A), (B) )3k (D) &, Rt |

- PART : PHYSICS

SECTION “1: (Only One option correct Type)
WIS — 1 : (had T GE [dped UH)

Y I UF T T |

1.

A ray of light travelling in the direction %(1 +\/§}) is incident on a plane mirror. After

~

reflection, it travels along the direction %(: -3 ;). The angle of incidence is
(A) 30° B) 45° (C) 60° (D) 75°
T e U TR sufe ST R aﬁuvrﬁ?ﬁm%(hﬁ})%lwméqﬁo‘

e sy R %(f—«/i}) 21 ot & | R @1 onge Bl ¥
A) 30° (B) 45° (C) 60° (D) 75°

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 intensity is |

A) (2n+1)% ®) (2n+1)% '(C) (2n+1)% ) (2n+1){%
Wﬁniﬁcﬁaﬁmﬂﬁxmﬁsﬁﬁ?mﬁmmwmmﬁ | o
ﬁgwmwmaﬁﬁwfﬁr@veﬁwaﬁmﬁ, QIR & (QUIb n &
qa‘iﬁ) :

&) (2n+1)i;— B) (2n+1)«-:-11— . © (2n+1)—§- (D) (2n+1)%
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[_PHYsICS |

A pulse of light of duration 100 ns is absorbed completely by a small object initially at
rest. Power of the pulse is 30 mI and the speed of light is 3 x 108 ms~1. The final
momentum of the object is

(A) 0.3 x 107" kg ms™ (B) 1.0x 1077 kg ms~1
C) 30x10kgmst . (D) 9.0 x 10°17 kg ms~1

TP BIE 9%, Sl YR F fRE s A R, UH 100 ns B @ WS P
i FEAfia FRa § |maﬁwﬁﬁ3omw‘é’amaﬁvﬁ
Ix 108 ms' & | %] 1 3ifery waw &

(A) 0.3 x 107" kg ms! (B) 1.0x 1071 kg ms
(C) 3.0x 107" kg ms {D) 9.0x 10~ kg ms™1

One end of a horizontal thick copper wire of length 2L and radius 2R is welded to an
end of another horizontai 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 B 0.50 (C) 2.00 (D) 4.00
U 2L oFTg 9 2R B3 & AiC afst IR & v RR @1 L oiE 9 R O
qrel U Gefed 41T IR A AfesTT & gRT el 1 § | 39 e & M) R
R 9 FMER THT A1 & | 9ol A aR) 9 Sefafg &1 srqu e 8

(A) 0.25 (B) 0.50 (C) 2.00 (D) 4.00

*8
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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

the lens is -i— times the wavelength in free space. The radius of the curved surface
of the lens is _ :

(A) 1m (B) 2m (C)y 3m (D) 6m

T TGS S oI P e GRied o & 8 m WY 9@ & o f5 a8 @
o 1 R & | 4 3 o o A vt frof @ et W 3
T ¥ | o & Ty afibd T8 1 gl B E

(A) 1m B) 2m (C) 3m (D) 6m

PHYSICS

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

« 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 u,. The angle that the composite system
makes with the horizontal immediately after the collision is -

¥ ‘ b4 /4 ' T
A 2 B) 3¢ L) 77 ©®) 3
TP m SEAM F PO B ARG T 4, § AR A o107 W YA fopan S
2 | 98 BV TAW T AR g WY TP WAN S & B & Wl QUi
SR WEE HYAT &, O b o § AR R § w6 aRie i o, @

et T o | G (YPTa Wug & qopel a1g Afers § e B g

T n T 7
A &4 B) 37¢ cy 37¢ D) 2
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. . .



|_PHYSICS |

7. The work done on a particle of mass m by a force, K| x2 R —
(x +y)3 (x*+y7) .

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

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

x-y plane is

2K Kz
R B
| Kr
© 5 (D) 0

L S 4
(242 &y

ma‘wfﬁwaﬁ(a,mﬁ'-g@r(o,a)ﬁgwwaﬁwa%qﬁawwﬁ
< ¥, foraer &g xy T &1 o fieg @ | 8 991 gR1 f&ar 11 o e 2

% qd, K o5 | (K TP SRE fam &1 Rerie 8), & m

2K : K=z
) == ®
K
© 5 ©) o
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The diameter of a cylinder is measured using a Vernier 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 Vemier scale exactly coincides with one of the main scale divisions.
The diameter of the cylinder is

(A) S5.112¢em (B) 5.124cm (C) 5.136.cm (D) 5.148cm

s | A ¥ R AR 9 P R, e TR 510 om 3R 505 cm @ |
aﬂﬁﬁmmamﬁlaﬁmﬁmﬁ%ﬁsommscm%gm%|waﬁmﬁmﬁ
Eﬁrai%ﬂﬂﬁ(zﬂ)mgm&m#%wmﬁmmmﬁlémm
2 B |

(A) S5.112cm (B) 5.124cm (C) 5.136cm (D) 5.148cm

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 @) 1:2 C) 6:9 (D) 8:9
ﬂmﬁﬁ?ﬂ?ﬁﬂ@-ﬂﬂﬂﬂ?mﬂiﬁ?ﬁlwmz:3$a§qﬂﬁﬁ 1
mmwwwﬁm%mmﬁmmma@m
AT 4:3 ¥ | § T I S € - | |

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

. *8
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| PHYSICS |

Two rectangular blocks, having identical dimensions, can be arranged either in
configuration 1 or in configuration II as shown in the figure. One of the blocks has

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

ends along the x-axis is the same in both the configurations. It takes 9 s to transport
a certain amount of heat from the hot end to the cold end in the configuration L. The

time to transport the same amount of heat in the configuration I is

1 WG AEAER el $ U REER | g 1 sk o ¥ aERed
frar 1 & | e B HH Awerhd k T 2¢ & | SHI ol # x-a & S
BRI W q0AE B 3R F9H & | 5= 1 4, $o7 9 @ FfYed amn w—E
BR 9§ &S BR & 3JWHF § 95 ol § |1%Fam11ﬁ A A P S F
T & forg I §

Configuration II
Configuration I foe=ma o
o 1
2K
K 2K K
> X
(A) 2.0s (B) 3.0s
(C) 455 (D) 6.0s

*8
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SECTION - 2 : (One or more options correct Type)
QS — 2 : (U U1 ATAH w1 fadhed Ia)

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,

ﬁwﬁSa'gﬁ'cﬁﬂm%“vlWW‘?WW(A),(B),(C)W(D)%]%Hﬁ
q T AE FEE | |

11. 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

p .
spheres, is zero. The ratio P—l can be ' @
32 '
-4 2=
®) ® -3 @
32
(€C) 5 (D) 4

21 R 9 2R 3591 9100 rATTd S Tetdi B I W B p, AT p, TPHAT

T Y T ¥, U gRR W e aRa gy X6l T | ST Merdl & bl
§ ToRdl g8 Y Wi W E | §9 Y@ R B Med & by F 2R T W

e fe@ & U ® |a331§qm%fﬁ!qﬁtﬁm-%:

32

(A) -4 B 55
32

©C) 75 D) 4

&
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|_PHYSICS )

12. A horizontal stretched string, fixed at two ends, is vibrating in its fifth harmonic
according to the equation, y(x, 1) = (0.01 m) sin [(62.8 m™') x] cos [(628 s!)].
Assuming 7= 3.14, the correct statement(s) is {are)

w The number of nodes is 5.
(?d The length of the string-is 0.25 m.

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

) The fundamental frequency is 100 Hz.

gl Rt W uReg dftw afa 99 dudl R wdeR
y(x, ) = (0.01 m) sin [(62.8 m™) x] cos [(628 s7)f] ERT HiUa & @ ¥ | gfe
=314 9F1 9 a9 (4 geed udl &

(A) st & = s 2 |
(B) BRI & oW 025m & |
(C) rRITReN W SNY & Al F AfIHa fovemaT 0.01m & |

(D) 9T AMGRT 100 Hz T |

Space for Rough Work / % %/ & fole ®m=
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[ PHYSICS |

13." 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 5, is then pressed to charge the capacitor C,. After some

time, S, is released and then S, is pressed. After some time,

0
=
o

ol
T
o

(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 — C¥,.

. 1G G A
2VU —1—- ——— —‘—- r—— Vo

ﬁaﬁmﬁﬁqﬁwﬁ,aﬁmﬁﬁmwﬁﬁmﬁmﬁmcﬁl
Wﬁﬁﬂﬂ&ﬁmwgﬂﬁﬁ%ﬂﬁﬂq@iﬁq@mﬁﬁ@WI
WW‘S,ﬁWWW?IWWWQHﬁWHW%
%ﬁﬁaaszaﬁmwm%l@wa%aﬁszaﬁw&mm%amg
1 <G 9 & | PO FH 1]

(A) claﬁw‘ﬁtz’athcvoerrérﬂ%l

®) c,aﬁmaﬁewcr/oan%m%‘l

(C) czaﬁwﬁlzﬁ’dq'\faﬁm%\

(3) czaﬁwﬁtaeqv-c%aﬁﬂ%l
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|_PHYSICS |

14. A particle of mass M and positive charge Q, moving with a constant velbcity
i, =4ims™, enters a region of uniform static magnetic field 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(J§f + j) ms™ . The correct statement(s) is (are)
(& The direction of the magnetic field is — direction.

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

50z M
(C) The magnitude of the magnetic field units.

30

100z
() The magnitude of the magnetic field is 30 units.

U M STHE T Q OF QU B &, W 4 =4ims” & CHEAT 37 Q
W%.WWW%ﬁWW?IWW%x-yW%
wﬁﬁm%ammﬁmwaﬁx:oﬁxdwmyasm?ﬁmél
wﬂaﬁa%ﬁwwwﬁ?ﬁﬁﬁ#mmm.aﬂ?
7, =203+ ) ms™ A wre BRI R | WE gHud HE - |

(A) Y9I & — e § & |
(B) e &F +z R # & |

50 M

(C) dg@ &= F1 gRwor 30 ORE
(D) Fa@RT &= BT YR wggm T & |
Space for Roﬁgh Work / Eﬁ}m%ﬁqw ¥, {
| U, “ ()
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15. A solid sphere of radius R and density p is attached to one end of a mass-less spring

b i o £ AL

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

PHYSICS

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

- 4zR'pg
(A) the net elongation of the spring is 3k

87Rpg
(B) the net elongation of the springis = 3%

(C) the light sphere is partially submerged.

(D) the light sphere is completely submerged.

WMRaaﬁapmaﬁHWaﬁva%aﬁw%ﬁwﬁﬁﬁ
Srer T & | zw o 9 Fraie k' | fam & g AR ® g 3
e & SireT T & Rrd B R G T 3p ¥ | O R @ 2p WA @
gg § TG A @ aﬁumﬁwmﬁqgﬁﬁmw%!ww&%

n) o e duify

(B) ﬁwaﬁﬁeﬁﬂq&{ pg_g_

() T e s FI W GG & |

(D) Eot Ted ol BU  FA &N T |
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| PHYSICS |

SECTION - 3 : (Integer value correct Type)
QU - 3 : (Pife 919 9 ver)

This section contains 5 questions. The answer to each question is a single digit integer,

ranging from 0 to 9 (both inclusive).

G A5 8 | YAP U9 &1 IR 0 | 9 Id (@1 e & A9 & Heh

3P yuie © |

16. 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

TP 50 kg @ 0.4 m Br5ur o qhaAr v Aot oAk o & A 10 rad 51
HINE < | gH Y81 § | 8 (HauH TR Bedd 4R ¥ S W) Al W%
} UF g B G §Y §9 UG % ael W ¥ 9 & B 3 R ¥ o )
H WY IR | YT ool BT ST 6.25 kg T 991 02m € | 59 ol &1
T BIONF AT (rad s~'9) 1 BFT (A AR {6 %% vaq 8ot & i "yvr
W%ﬁi%ﬁamﬁmmﬁaﬁqm%aﬂ?ﬁmwquﬁ'
PN YET B) :

Space for Rough Work / &3 %1 & fg =13
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17. The work functions of Sitver 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

1S
3t Td Wfead & FR B P 46T 23 eV ¥ | A g WifsTA F R
ﬁmqﬁw@%%aﬁauﬁ%mm@wﬁ%‘

- . /

18. 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 étrings are mass-less and inextensibie. If the second bob,
after collision acquires the minimum speed required to complete a full circle in the

vertical plane, the ratio i is

TF m T P Maw [, N B IR A deH e | 39 T 9 &
ST & S SRR qd § TP g9 OXT N & A A ¥ | S S
ﬁﬁwwwwma@m%ﬁmaﬁﬁwﬁa@m% | ORI
lemﬁ@ﬁﬁww%wmﬁﬁ?m@nw% | I
SIRE g <id 7 aRam | o duE F 9 g ew B O Al

m@ﬁ%aﬁﬁ?maﬂﬁqﬁﬁwmmw%aﬁ%m
' 2
U ® o

Space for Rough Work / %53 %14 & forg v
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20.

|_PHYSICS ]

A particle of mass 0.2 kg is moving in one dimension under a force that delivers.a
constant power 0.5 I to the particle. If the initial speed (in ms~') of the particle is

zero, the speed (in ms™) after 5 s is &

U% 0.2 kg AT B S V&9 & F=<r1d, I v Frgq o 0.5 w oo
@ <dl B, U@ faen § wiefia & | afe 0 B gRfYS IR g E Fw 5 s A
O A (ms~1 H) B

A freshly prepared sample of a radioisotope of half-life 1386 s has activity 10°

disintegrations per second. Given that /n 2 = 0.693, the fraction of the initial number

of nuclei (expressed in nearest integer percentage) that will decay in the first 80 s

after preparation of the sample is

U QA IR o gan WA amgiein ufied, Rme srfamy 1386 s &
|PA 10° Qe gfd AFS ¥ | AR 1 2 = 0.693 &, 79 wuH 80 s # fmfeq
Wammﬁmﬁmm(mﬁwwﬁaﬁ)%

¥
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" PART Il : CHEMISTRY

SECTION — 1 : (Only One option correct Type)
GUS — 1 : (Had 0P Ta! [4hH UBR)

This section contains 10 multiple choice questions. Each question has four choices (A),
(B), (C) and (D) out of which ONLY ONE is correct.

70 @re § 10 TgRea U € | g e A IR {35 (A), (B), (C) 3R (D) &, fTH
¥ ¥ad (@ e ¢ |

21. Concentrated nitric acid, upon long standing, turns yellow-brown due to the formation of

(A} NO (B) NO, (C) N,0 D) N,0,
m#@%mwmwaﬁﬁmﬁw#qﬁﬁﬁmwwﬁm%?
(A) NO W NO, & No D) N0,

Space for Rough Work / %=t %/ % forg T
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| CHEMISTRY)

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

23.

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 adsorptlon Increases with increase of temperature.

(D) The adsorption is irreversible.

25°mewmweﬁw§wemaaﬂmwmmwm
T | TE A F o e e # -

(A) -eaﬁvﬂwﬁzwcnwﬁmaﬁmws’ﬁﬁ%r
(B) rferaiwer wmw § vl wedht &

(C)  SrRraor I Se ) gEer & |

(D)  siferaior e & |

Upon treatment with ammoniacal A, »5, the metal ion that precipitates as a sulf de is
(A) Fe(1ll) . (B) A/11m)
(C) Mg(ln) (D) Zn(In)

WﬁWHZS?ﬁmeﬁTﬁmmwmmmwmawwm#mﬁ@m
g aER

(A) Fe(ID) (B) A4/
() Mg(iny AD) zn(
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| CHEMISTRY |

_In the reaction,

P+Q—>R+S

the time taken for 75% reaction of P is twice the time taken for 50% reaction of P.
The concentration of O varies with reaction time as shown in the figure. The overall
order of the reactionis

(A) 2 B) 3
) 0 . D) 1

[Ql
(9]

o arfafnan,
P+Q - R+S

ﬁPﬁ7s%WWWPaﬁ50%mﬁﬁmﬁmwwaﬁwﬁaw% |
Q%"rﬁrfﬁam aﬁmwmmﬁaﬂféﬂiﬁiwaﬁmaﬁwm%

® 2 ®) 3
@ o ©) 1

*8
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| CHEMISTRY)

25. KIin acetone, undergoes Sy2 reaction with each of P, Q, R and §. The rates of the

reaction vary as

i
o
o
b
Q
§
g
o)
e

P 0 R S
(A) P>Q>R>% (B) §>P>R>Q
(C) P>R>0>§ () R>P>85>Q

Wﬁm%ﬁmaﬁmﬂgRaﬁvS?ﬁwmeNzaﬁﬁmsﬁﬁ% r'

&1 e & = F wRed 71w ww &
O
Cl
H3C“‘C| >‘C| \\‘\/\C'
P 0 R S
(A) P>Q>R>S (B) S>P>R>Q
(C) P>R>Q>S (D) R>P>5>(Q
Space for Rough Work / %< El?l'&aa‘fﬁQ‘WH 0
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NN -
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(CHEMISTRY |

26. The standard enthalpies of formation of CO,(g), H,0(1) and glucose(s) at 25 °C are

_ 400 kJ/mol, ~300 kJ/mol and —1300 kJ/mol, respectively. The standard enthalpy of
combustion per gram of glucose at 25 °C is

(A) +2900 kJ (B) ~2900 kJ
(C) ~16.11kJ i (D) +16.11 kJ

— _

CO,(g), H,O() T @ (@) #1 fxa A1 Tt 25 °C ) 7t - 400 kJrRra,
_ 300 kJ/Ar ol —1300 kA & | 9fy T To@nd A 25 °C W S8 HHS (e @

(A) +2900 kJ (B) —2900 kJ
(C) -16.11kJ @) +16.114kJ

27. Consider the following complex ions, P, @ and R.

>
o
=
.
=
L
I
O

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

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

3 (&) R<Q<P B) Q<R<P

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

Prefafad Gpa sl P, 0 T R W RER R0 -

P=[FeF ], Q= [V(H,0)]" 3R R = [Fe(H,0),]""

et o} 1 T T S T W g ol A (BM. ) o ¥
(A) R<Q<P B) Q<R<P

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

Space for Rough Work / FHed B & (A0 ™=
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{ CHEMISTRY

L -

28. The compound that does NOT fiberate CO,, on treatment with aqueous sodium

bicarbonate solution, is

(A} Benzoic acid (B) Benzenesulphonic acid
(C) Salicylic acid (D/) Carbulic acid (Phenol)
e S Sieffg Dfeg aEemEte fiea grr afife v Co, wdl ¢ &, a8 &
(A) d=is® 3 (B) e o
(C) Afafufere s (D) PRANTS 3T (B
29. Sulfide ores are common for the metals
9.) Ag CuandPb  (B) Ag CuandSn (C) Ag MgandPb (D) Al CuandPb
AT TS SRR % WU A T A gy arg €
(A) Ag CudRPb  (B) Ag CudRSn (C) Ag MgdRPb (D) Al CudRPh
Space for Rough Work / Wﬂiﬁ%%‘qm '
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30. The arrangement of X~ ions around At ion in solid AX is given in the figure (not

- drawn 1o scale). if the radius of X~ is 250 pm, the radiu'snc')ﬂ‘x+ is

(4) 104 pm B) 125pm (C) 183 pm (D) 57 pm

O .

A+

@ o AX § AT amEH W X aRF @ e (@@ Aogas § T B A Qe

>
m
b=
n
=
o
gy
S

¥ | oft X~ @] s 250 pm ¥, 79 AT & A&

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

Space for Rough Work / %5a ®d & foiq =1
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| CHEMISTRY)

SECTION - 2 : {One or more options correct Type)
GUS - 2 : (T AT 341 we fRder 1ar)

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.

¥ GUe # 5 ggdeT WeT § RS TR 7 AR Rded (A), B), (C) 3R (D) €, R
U T s Tt E |

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

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

(A) AG is positive (B) AS.W is positive

) a5 =0 ®) AH=0

ngs

Wmﬁmwwwwmﬁmmélwma?ﬁﬁw
TE 8 ()

(A) AG 99115 & | (B)  AS gy, TIHD & |

Space for Rough Work / %<3 &4 % forw v
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(CHEMISTRY |

32. The pair(s) of coordination complexes/ions exhibiting the same kind of isomerism

is(are)
A) [Cr(NH,);ClICl, and [Cr{(NH,),CL]Cl

(B) [Co(]'\.fH3)4Clz]Jr and [Pt(NH3)2(H20)CI]+ @

(G) [CoBr,CL,}* and [PiBr,Cl, 1+

(D) [PH(NH;),(NO,)ICI and [P{NH,),Cl\Br
w%%rm%wwﬁﬁwﬁmﬁwwmﬁ% a8 ¥
(A) [CrNH,),CTICl, 3R [CHNHS),CLIC!

(B) [Co(NH,),CL,]* 3 [PUNH,),(H,0)CIT*

(C) [CoBr,CLY: 3R [PBr,CLI-

(D) [PHNHy),(NO;)]CI 3R [PH(NHS),CliBr

>
4
i....
24
=
W
I
C

33. The initial rate of hydrolysis of methyl acetate (1M) by a weak acid (HA, 1M) is
1/100™ of that of a strong acid (X, 1M), at 25 °C. The K, of HA is
(A} 1x107% (B) 1x107° (C) 1x10° (D) 1x1073
ﬁ@aqﬁéﬁ(lmaﬁ'gﬂaw(HA,UM)WGT&IW?:%WE&WVCW
et o (HX, 1M) & e § 1/100 & | HA% K, 31 Fedie @
(A) 1x10™ (B). 1x 107 (C) 1x 1076 (D) 1x1073
Space for Rough Work | e T & [ &= )
ﬁ 1Y &2 (i@
T I
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 CHEMISTRY)|

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

due to

(A) o-p '(empty) and c—x* electron delocalisations.

(B) o—c"* and c—x electron delocaliéations.

(C) o-»p (filled) and c—~ electron delocalisations.

(D) p (filled)>o* and c—=* electron delocalisations.

tert-a1feet SR oK 2.2 e AR Rereal R BRY Q 26 2 3 &
(A) o-p (Ra) IR oor* Tag Reemiexo

B) 00" AR oo T el

(C) o-p (IRT) R oo TR fvarao

(D) p (IRA)>0* AR 02" Toraer AR

*8
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(CHEMISTRY |

35. Among P, Q. Rand §, the aromatic compound(s) is/are

(A) P B) 0 C) R (D) §
cl
AlC
) I
NaH
/)
{)7/ (NHRCOs
0 0 100-115 °C
0
HCI S
P, 0, R 3R S & W% difs &/
(A) P B8) 0 - (C) R : (D) §

Space for Rough Work Iﬁm%ﬁﬂ‘m
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[ CHEMISTRY)

‘SECTION -3 : (Integer value correct Type)
oS - 3 : (YOI A9 el G

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

YU H 5§ Immfmwoﬁgaai(ﬁwﬁa)%ﬁﬁﬂwm
3BT quite & | |

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

WWW@W%WWH&%WE@

37. The total number of carboxylic acid groups in the product Pis -
SIS P A st o a9 o v &

o 9

L 1. H30%,
K
0

0 3. H,0,
e
¢
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- [CHEMISTRY |

38. 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 3 Ne & WA S e 4 3R 20 am.u. ¥ | Hedg &t ~73 °C W T sitel!
o e Mo 727 °C 0 e e s R M T 8 | M E S

39. EDTA% is ethylenediaminetetraacetate ion. The total number of N-~Co-O bond

angles in [Co(EDTA)]'~ complex ion is

EDTA* ¥l seedH TeTdite Mg ¥ | Wgdt A [Co(EDTA))'- # N-Co-0

40. A tetrapeptide has ~COOH group on alanine. This produces glycine (Gly), valine
(Val), phenyl alanine (Phe) and alanine (Ala), on complete hydrolysis. For this

tetrapeptide, the number of possible sequences (primary structures) with -NH, group
attached to a chiral center is

o FeiErge § e W ~COOH T fem & | 39 9l 511 aree &R ergRi
(Gly), ¥ (Val), BFret Ve (Phe) T Y (Ala) Wt 81 & | ¥9 CTNRES Bl
Twfa JEenet (e wReEe) @ e s Re NH, g9 a5 % 9
AR 7 |
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PART Ill : MATHEMATICS

SECTION -1 : (Only One option correct Type)
GUE ~ 1 : (bael U WEt Rspeq yam)

This section contains 10 muitiple choice questions. Each question has four ch0|ces (A),
(B), (C) and (D) out of which ONLY ONE is correct.

swm#magﬁmm% | 9% 9§ AR fawed (A), (8), (C) 3R (D) & R
W b UF T ¥ |

41. Four persons independently “solve a certain problem correctly with probabilities

11
,%, 43" Then the probability that the problem is solved correctly by at least one

D | —

of them is.

235 21 3 253

® 35 - ®) 35 © 35 0) 55

IR AR YT e e wwe B mieae & 2

1
XVIVe & 9 NF B

00 | —

mﬁ%,aaww%wﬁﬁmﬁmwwﬁmmmw%&aﬁaﬁ
Fffﬁlﬂ)‘ﬂT%:

235 21 3 253
A) 756 B) 256 ©) 756 O} 356
Space for Rough Work / &= %4 %ﬁwm
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[ MATHEMATICS |

42. Letf: B, 1]-—)1?& (the set of all real numbers) be a positive, non-cqnstant and

Lz,

{ | WMDQEOD/SUCh that f/(x) < 2 f(x) and f (%)il . Then the value of
: 1 T
; \ M)
J £(x) dx lies in the interval { ou AL
‘ 112
(A (2e-1,2¢) B) (e—1,2e-1)
.@ | ) B
| © [(55e-1) o (0.5
wﬁﬁf:[%,l]-m @l Trafe demsl B Sed) UE SAHD, FERAY
| ammam:ﬁatﬁaﬁ%mﬂi%ﬁf'(x)af(x)at’ﬂf@ﬂ‘a},a"erJ fx) dx
o
&1 a4 A eI E | 4
=
P (A) (2e-1,2¢) (B) (e-1,2e-1) g
' Ll
© (5] . o (0.5 E

Space for Rough Work / #eat % % fog =
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| MATHEMATICS |

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

Y

(x, y) be .

+ sec @, x > 0. Then the equation of the curve is

(A) sin (‘9 =logx + % (B) cosec (ﬁ) =logx+2
(C) sec [ZxZ] =logx+2 (D) cos (%‘CL}) =log x +%

t{zﬁamﬁr—g(1%) A ToRar & iwﬁimﬁr—g(x,y)waﬁaﬁmw

;‘—:+sce@,x>0 ¥ 99 9% o GHER &

. | :
(A) sin (‘ﬂ = log x(+ 5 (B) cosec &) =logx +2
2 1
(C) sec E‘}) =logx+2 (D) cos (}Z) =logx + 5
U

Space for Rough Work / et i & forT @

%@@ | S o M,/.(t;{( . Ve(ﬂgjl

&L%C/ ‘( v y,v@
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44,

45,

( MATHEMATICS]

z
Perpendlculars are drawn from points on the line 5 = =3 to the plane

x +y +z = 3. The feet of perpendiculars lie on the Ilne

E_k_l_z;?. x_ y-1 z-2
A) 5=7g =13 B 273775
x_ y-1 z-2 x_ y-1 z-2
€ 3=73 == @) 3777775

Txtytz=3 W E ot =L oy o Rivgall @ o S o #
arg-urg e X W R & *

x y-1 z-2 x y-1 z=2 \
A 5="g =13 ® 2573 =5 )
‘ ,r/il
x y-1 z-2 x_ y=1 z-2
© 3=3 = 3 D) 727 =7

- AA A - A A A o
Let PR=3i +j -2k and SQ=i-3j—4k determine diagonals of a parallelogram
- A A A )
PORS and PT=i+2j+3k be another vector. Then the volume of the
- - -
parallelepiped determined by the vectors PT, PO and PS is
(A) 5 (B) 20 (G 10 : (D) 30
— A A A = A A A ) .
A f6 PR=37+ ] —2k @I SQ=i-3j —4k TP AR aGHA PORS & faabef
. - A A A _ e
PEie xa § 3R PT=i +2j + 3k U 3 wfew & | 99 |fe= PT, PQ qoN
_) +
PS gRI FHeiRa THitR YCWad & AT © _
(A) S (B) 20 ~@e) 10 . (D) 30

Space for Rough Work / %% %1 % fefq wm= 0
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46.

47.

- 48,

[ MATHEMATICS |

23 "
The value of cot[ Y cot™ (1 + X 2kD is
n=1 k=1

23 235 23 24
() 3 ®) 53 © 5 ©) %5

23 no.

cot( > cot"(1+ ) 2kD B AA T
n=1 k=1

A 25 ®B) 23 ©) 2 23

Fora > b > ¢ > 0, the distance between (1, 1) and the point of intersection of the

lines ax+hy+c=0and bx+ay+c=0 ¢siessthan2\/_ Then

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

C)y a-b+ec>0 D) atb-c<0

a>b>c>0 ¥ o, (1, I)HQITQETSﬁax+by c=0d bx+ay+c=0 &% Uawg
fgesdmaigiiofz dand @

(A) atb-c>0- (BY a-b+c¢c<0

(Cy a-b+c>0 D) at+b-c<@

Let complex numbers o and é lie on circles (x — x)> + (¥ — y,)* = * and
(x ~ x) + (v = ¥ = 4, respectively. If z; = x, + iy, satisfies the equation
2|zgP=r+2, then o =
" ® 3 © O 3

\2 \ 2 T 3
A o iy g o qu = L e T (x—x)2+ (¥ =y =72 QA (x —x )2 +
(v =y =42 T Rerg & | uf?:z(, Xo + iyy THIBRT 2 [z = 2 + 2 B W

*8

Al §, 99 |of =
1 1 1 .1
N B 3 © F ©) 3
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49,

50.

(MATHEMATICS |

/ - . . L -
The number of points in (=, ), for which x2 ~x sinx - cos x =0, 18

" 6 ®) 4 ©) 2 © 0
(-oc,oo)ﬁﬁTQSﬁ'cﬁH'@T,Wmﬂ—xsinx—cosxia%’:
(A) 6 (BY.4 €) 2 ' D) 0

The area enclosed by the curves y = sin x + cos x and y = |cos x — sin x| over the

interval [O ,1;{\ is
® 4(2-1) ® n2(2-1) © 2(2+1) © W2 (\2+1)

W[O,ﬂ UY T5hl y = sin X + cos X TRl y = |cos x—sin x| gRi TReE eI

A 4(\2-1) ® n2(z2-1) © 2(62+1) O 22(\2+1)

*8
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\ [ MATHEMATICS ]

SECTION-2: (One or more options correct Type)
TS - 2 : (V& AT 34w |t fApew gy

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.

T TS | 5 FERwew we § | 0lF 7o F 9R fwey (A), @), (€) 3R (D) E R
Y U 7 it e § |

$1.

52,

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 corners. 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 B) 32 : (C) 45 (D} 60

v R TRAT B SRR AR @, Qe qonel @ orgd 81 15 %
9 A & W AR R @ W awd & o Pre @) ue gl
IEAAER 91 # uRafda fear s & | Al Frerer T @t @1 o dawe 100
8 a9 WRUF 0 P AR AR ¥ | 9 IAER AeY 3 genen oy

gl e E

(A) 24 (B) 32 (C) 45 (D) 60
4n Ak+1)
Let Sn=k§]](—1) ? k2. Then S, can take value(s)
(A) 1056 (B) 1088 ~(C) 1120 (D) 1332
4n Mkt 1) |
HFIT%SHEEI(—I) PR e s, e e o wea Y
(A) 1056 (B) 1088 (C) 1120 (D) 1332

*8
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( MATHEMATICS |

53. A line [ passing through the origin is perpendicular to the lines
N ) N / . . o ' f4 a0 F o
L:@B+ni+(-1+20)) +(4+ 20k, -0 <t<w B ST IR A

A A A
12:(3+2s)i+(3+2.5‘)j+(2+s)k,—_00<s<oo

Then, the coordinate(s) of the point(s) on [, at a distance of \fﬁ from the point of

intersection of / and /, is (are)

717 - | ' 8
wlL) @ aay ©aly © G5
TH Xl 1, A qefeg | TR 8, Xl

LG+ +(1+20] +(@+20k,—0 <1<

L:(3+29)7+(3+25)] +Q2+s)k,—o0<s<w
R wad § | a9, 1, T R g (el & Pdie, S el g,
sRrde g 917 AW REE, P g @

(A) [%%%] ® 110 © GLD (©) [%%%]

/9]
Q
|—.
<
=
i
I
=
<
E.
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| MATHEMATICS |

54. Letf(x)=xsin zx,x>0.Then for all natural numbers n, f’(i:) vanishes at

-/ 1
(A) a unigue point in the interval Ln, n+ 5)

; 1
(B) a unique point in the interval (n tay.nt 1]

(C) a unique point in the interval (n, n + 1)

(D) two points in the interval (n, 1 + 1)

Wﬁ?f(x)=xsin7rx,x>0,ﬂﬁﬂ’ﬁ W—Wn%%f@f’(x)ﬁﬂq_\’?ﬁm%:
(A) Siﬁ'ﬂﬁ(n.n+%) # (oA U fig W

{B) Giﬁ?l'ér(n+%,n+lj H g T 95 W

(C) 3TRTA (n, n+ 1) H UPIH b fdg W

(D) 3TA (n, n+ 1) H QI fdgall W

Space for Rough Work / Tt &l & e e o
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[ MATHEMATICS |
55. For3 x 3 matrices M and N, which of the following statement(s) is (are) NOT correct ?

(A) N'M N is symmetric or skew symmetric, _according as M is symmetric or skew
symmetric

B MN- N M is skew symmetric for all symmetric matrices M and N

(C) MNis symmetric for all symmetric matrices Mand N

@) (adi M) (adj N)=adj (M N) for all invertible matrices M and N

’ -
3x3aTagsﬁMamN%ﬁmﬁﬁﬁﬁaﬁﬁmﬁwaﬁ%(%)?

(A) M%Wﬁﬁmﬁﬂﬂ-ﬁﬂﬁﬁﬁﬁ?WNrMNWﬁﬁmﬁwwﬁlﬂ%!
(B) mﬂwﬁaaqﬁMWN$mMN-NMﬁw-wﬁa%i
(C) wﬁmﬁﬁanqsﬁMamN$mMNmﬁaél

(D) wﬁwvﬂﬂanqéﬁMthm(acym(adjmmcy(Mm| o
Q
=
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| MATHEMATICS )

GUs - 3 : (NP 9 gl UHR)

This section contains § questions. The answer to each question is a single digit integer,

fanging from 0 to 9 (both inclusive).

wmﬁsm? lmwwwoﬁgw @i ) & 99 @ vaer
BT QUi & |

56.

x_2+ﬁ=1 at

A vertical line passing through the point (4, 0) intersects the ellipse 413
the points P and Q. Let the tangents to the ellipse at P and Q meet at the point R.

A(R) and A= ™" AR), then

it A(h) = area of the triangle POR, A, = V2<h<l

llZShSl

8

A=

A5 (4, 0) 1 oY el o AR Y g S+ L - 1 91 Ragat p e
W Fredl & | 961 b famgall p o @ W ieiga o weReng firg R W et

& 1 afy Ah) = By POR 1 &4, A, = AR) AR A= ™R Ak

llZshsl 112<hs]
& a9 % A, -84, =
‘(.) e [ff\ iR
; j{
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57.

58.

59.

[MATHEMATICS )

The coefficients of three consecutive terms of (1 + x) *3 are in the ratio 5:10: 14,
Thenn =

(1+x)n+5%%Wﬁ%WS:IO:M&;Wﬁgia_sl,m;;g_

Consider the set of eight vectors V= {-a? + b} +ck: a,b,ce {-1, l}}. Three non-
coplanar vectors can be chosen from Vin 2° ways. Thenpis

13 AR BT wEE V= {ai +bj +ck:a,b,c e {-, 1} AP BA K

IR WY 2GR QG e E | T A E

Of the three independent events E,, E, and E,, the probability that only E, occurs is

-, only E, occurs is Band only E, occurs is y. Let the probability p that none of

events E,, E, or E; occurs satisfy the equations (a.—2p) p=ap and (B - 3y) p = 2P
All the given probabilities are assumed to lie in the interval (0, 1).

Probability of occurrence of E,

Probability of occurrence of E, -

$ s e E,, E, 901 E, § § %3 E, & g B WS o €, F9 £,
%aﬁaﬁmﬁwa%wéﬁa}z ?ﬁﬁmyﬁlwﬁ?maﬁ
E, E, T E, F Y fHD F f T g B wlear p, T (o - 2B) p = of
am([s—w)p—zﬁyaﬁﬂajsfaﬂ?ﬁ%lwﬂmhwm(o 1)ﬁﬁmﬁ
A AT §, 79 |

E% a2 B qiaddl IR

Then

MATHEMATICS

P N S “‘ .

2
o .
e -~ 3
i e
L
L

.\

h
S . 7
rl" : A
/. e
Y . T
. fmidon
. 'i_ -\ .' i" g

v o _.4)” ' '-f By ( |

A
Y



60.

| MATHEMATICS )

A pack contains » cards numbered from 1 to n. Two consecutive numbered cards are
removed from the pack and the sum of the numbers on the remaining cards is 1224.

If the smaller of the numbers on the removed cards is k,then k—-20 =
W T A 0 B E S e 1% g gR Rifed § |9 e deme T
F1E TE A P Y 9 ¥ el smafire et @ e @7 anT 1224 & |
AR Prooe) T T ) Fafe e 4 4 T W AR W k20
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