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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 corner of this sheet and on the back page (Page
No. 44) of this bookiet.
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Blank spaces and blank pages are provided in the
question paper for your rough work. No additional sheets

will be provided for rough work.
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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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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
bottorn duplicate sheet.
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DO NOT TAMPER WITH/MUTILATE THE ORS OR
THE BOOKLET.
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PART | : PHYSICS }

SECTION -1 : {(Only One option correct Typé)
GUs — 1 : (hael U He! fddhew Uar)
This section contains 10 multiple choice questions. Each question has four choices (A),
(B), (C) and (D) out of which ONLY ONE is correct.
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1. 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 obj_éct. 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 (Q/y{/ (D) 6m

& A 99 o (@ gafad gl cia S sm i e W [ g &
HER Bl TH-foers & IW%WWH&W%@W@%
TR | o & el afhd g 1 g Brean &

A 1m ®) 2m ©) 3m D) 6m
J %w it
\ ‘r NV Space for Rough Work / et %14 & foig v Q”j 2
) 1 * S
@ LK
v _ b
T
v = 3
"y 2
.
Vi3
*6
(o oy B
e X,




[ PHYSICS ]

The diameter of a cylinder is measured using a Vermier callipers with no zero error. It
is found that the zero of the Vernier scale lies between 5.10 cm and 5.15 em of the
main scale. The Vernier scale has 50 divisions equivalent to 2.45 em. The 24"
division of the Vernier scale exactly coincides with one of the main scale ivisions.
The diameter of the cylinder is / :

(A) 5.112¢cm (B) 5.124 cm (C) 5.136cm (D)Y35.148 cm
waaﬂwmmﬁa;mwg%ﬁaawaﬁmw,mwm
g | T & IRH AR I BT I, gE 9 % 5,10 om R 5.05 om ¥
ﬁaﬁww%wﬁwﬁnﬁ%somzﬁm%m% | 79 afaR M
maﬁ%ﬂﬂﬁ(zwh)mg@ﬂqﬁﬁwmﬁmmm‘é | 9 P1
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(A) 5.112em (B) 5.124 cm (C) 5.136 cm (D) 5.148 cm

A ray of light travelling in the direction %(: +43 ]') is incident on a plane mirror. After

(A) (B) 45° (C) 60° ©) 75°
Wﬂwaﬂwwmﬁammaﬁmwi}(hﬁ})% | WradT %

T TR R (7 -v37) @ ot & | fovor 7 e o @

(A) 30° B) 45° C) 60° ©) 75°

reflection, it traveis along the direction -;-(; —Jijr’). The angle of incidence is
\3/(
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{_PHysics )

4. In-the Young's double slit experiment using a monochromatic light of wavelength 2,
the path difference (in terms of an integer n) corresponding to any point having half
the peak intensjty is

QNS ® @+ (:_;\:'1)% © (n)d
TP 47 =R war § A a-8ed & g BT uanT fear smar & |

fog @1 o @ o A < Rrer dimar 9 amlt ¥, gurer @ (qoife 1 ¥
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A) (2n+1)% B8) (2n-+l}% ©) (2n+l)§ (D) (zn+1)l—‘16-
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5. 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 | (8)-1:2 C) 6:9 (D) 8:9

- 3 sFfifareel TH-aRHIe st A B W] s 203 F srua A ¥
99§ U Rerardy s § wReg frar war €, 99 e i@ qwt @
U 4:3 € | 39 I T U &

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

6. Two rectangular blocks, having identical dimensions, can be arranged either in
configuration I or in configuration 1T as shown in the figure. One of the blocks has
thermal conductivity k and the other 2. 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 1. The
time to transport the same amount of heat in the configuration II is

T FEll IRAER el B Uil REER o Rl 1 ek 1§ ey
fom a1 & | Tewl B ST Ao « 7 2¢ ¥ | DA A § xomw $ A

BRI R 91999 P <R G0 & | famara 1 A, & Y v fARea 3 W
BRUTIS BR T AP F o5 oy & | for 1 &, |99 Ay &) oS %

AT d faw wrg & -
Configuration IT
Configuration I o=
=1
2% '\
(A) 2.0s (B) 30s

(C) 455 | M
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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 mW and the speed of light is 3 x 108 ms~1. The final

momentum of the object is _ 8
(A) 0.3 x 1077 kg ms™ (B) 1.0x107"7 kgms™ %
(C) 3.0x 10717 kg ms™? ' ( 0 x 1077 kg ms™ g:_

P B awg, W uRey ¥ R smRen # 2, UHT &1 100 ns B (P WE D
yoiaar seifig ot & | We @ ufE 30 mp ¥ T YW @ TR
Ix 108 ms~! & | aFG F 3ffcH WA 2 |

(A) 0.3 x 10717 kg ms! (B) 1.0 x 10717 kg ms~1

(C) 3.0x10°" kg ms™1 (D) 9.0 x 1017 kg ms—1

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

a with the horizontal. At the highest point of its trajectory, it makes a compietely
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 immediately after the collision is

® 7 e 3t Y © 7

T m TR ¥ BV B AREG T 6, A AR N PO R TR R
£ | I% U1 vEW U ¥ Souad g W TS §EF T b BT 6 ae i
IR g Bl €, o {5 qoat ¥ SRR R A g9 aRfe T o, |
F1 T AT | AYE Frew "ug ¥ b a9 Afos § 9 BT g
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PHYSICS |

9. The work done on a particle of mass m by a force, K|— x‘z I D
(x +y )) (x _+J’ )

(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 planeis
2Kx Kn
R = B) =

© o Q o

TH da, K|:(2 x ,2,’4.( 2+J;2)3,2}] (K @ Sfua R &1 Rerie §), 16 m
X +y x

T & B B (0,0 g A (0, 0) g 75 & o Bow & g W wR A
Wl &, FREET 7 xy 90 B 9 g ¥ | 39 I gR1 A a1 B A R

2Kn Kn
& = ®
h |
© 5 () 0

10. 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 js stretched by applying forces at two ends, the ratio of the elongation in
the thiszv;yt’o that in the thick wire is
(Ay O (8) 0.50 (C) 2.00 (D) 4.00

U 2L A9 T 2R B ¥ AR A 9R ¥ e R @1 L @e1E 9 R B

T O G AR IR ¥ AR F gRT SIS T E | 39 @a & S RRI

W g5 FMH A1 AT € | U 9 A aRi A Sedghy &1 argura e |

(A} 0.25 | (B) 0.50 (C) 2.00 (D) 4.00
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SECTION -2 : {One or more options correct Type)
QUe - 2 : (TP 1 31ferh 98l fReca voR)

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

39 @vs A 5 gl uww € | vAF W d 9R ey (A), (B), (C) 3R (D) €, i
¥ % a1 Al w9l 7§ |
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11. A horizontal stretched string, fixed at two ends, is vibrating in its fifth harmonic
according to the equation, y(x, f) = (0.01 m) sin [(62.8 m™') x] cos [(628 s7')1].
Assuming 7= 3.14, the correct statement(s) is (are)

' (A) The number of nodes is 5.
(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 Hz.

M AR w® wReag e ofe St dd umgRkn wfleRw
y(x, 1) = (0.01 m) sin [(62.8 m~')x] cos [(628 s!)f] BRI &MU B X & | I
7=3.14 9 WG a9 74 THE wEl 878

(A) fraci ) wem s 2 |

() SN & EIE 025m & |

(C) IIawRN ¥ SN & Awfag &1 Affwad faRmu 0.01m 2 |

(D) ¥t 3MgRT 100 Hz & |
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[ PHYsICS

12. 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 comrect statement(s) is (are)

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

87R'pg
(B) the net elongation of the springis — 33~

(C) thelight sphere is partially submerged.

(D) the light sphere is completely submerged.

UF 9 R 9 9919 p 911 S Mo $ UF saqH[ fed v & oo RR @
sireT T 7 | 39 I o 99 Fadis kg | B & @R RR @ R 9N
Meas AT T 8 REH BRI @ 3p 2 | PRI P 2p @ &
%9 ¥ Y@ war € 3R gEe! argEer § uge far sar & | ety &

(A) ﬁuwaﬁﬁa-éaiq%*%gg g |

87 Rpg .
(B) maﬁﬁtﬁaﬂqﬁ—”upg%l

(C) Eehl Tiielep 3P U A GET M & |
(D) &P Meld Yol ©Y | a1 §31 T |
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13. A particle of mass M and positive charge Q, moving with a constant v

[ PHYsICS

elocity
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(\/3/ +}) ms~' . The correct statement(s) is (are)

PHYSICS

(A) The direction of the magnetic field is -z direction.

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

507M
(C) The magnitude of the magnetic field 30 units.

100z M
(D) The magnitude of the magnetic field is 30 units,

WMWWQWWWW,Fﬁﬁ,=4fm“$WHEhﬁ

Wﬁaﬁ.wwmmﬁmm%rwmm»yaﬁ%
aﬁﬁw%mmﬁmmpoﬁxqwmy%m%m% |

wﬁaﬁuﬁaaﬁuﬁmloﬁaﬁmﬁwwwﬁaﬁv
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|

7, = 2(J37 + j) ms™ QT } ywe Q1 ¥ | W g 4 | |
(A) SeTaT - R | | E | 1
(B) Yeolg &= +z R § & | 4 ]
|

(C) g‘aaﬁae%aartrﬁmwsg’gl W_r:z“a*l_ &”"’"@
(D) YT A5 BT gRHY 10(;:3{ FE Y|

*6

Space for Rough Work / <8 &1 a:‘ﬁ'i'(!‘m

a
1
' [




14.

[ pHYsics |

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_; can be

‘ ‘ 32
(A -4 ® -3
32
© 3 (©) 4

2 R 7 28 Fioa a1 ST SN et @ R W B p T p, THEA

ST Y TIE T, U gER @ WY IR §Y & W § t QT Mt & Dl
J Tord! gE YT i W & | 39 3@ R B NAT & &5 2R P W

Y fREaa U ¥ laaaxauﬁgmqﬁﬁm%:

) -4 ® ~3%
32
© 52 © 4
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| PHYSICS

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 §, is then pressed to charge the capacitor C,. After some
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,,.

Sl/. Sz/o Sy

C\ | &

——— VO

2V, —

g § o) gRuer §, < wAFR wiel arel GaiREl S yee S aRa o & 1

TRH A g S, @ g9 e g aif @lE ¢ gl v 9 emafde & W |
P 915 5, B! Bl 41 Ol & | 39F UzEE @UIRS C, $T AT 71 &
ford Raw 8, B 2o oiar & | $9 99T & 9IS S, a?rmgﬁmam%ams
B IR VT T | $F Y 98

(A) C, B U ©iT W 2CV, IN T |

B) C, ® FUI wWe W CV, ImQu ¥ |

€) C, ! I W W T JAY § |

(D) C, B FR ©E W ~CV, AT & |

0
4
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>
T
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[ pHYSICS

SECTION - 3 : (Integer value correct Type)
WS — 3 : (Uil AT WEl WHR)

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

ranging from 010 9 (both inclusive).

gaausﬁsm% IWW{WWO%Q%@%W)%&H%W

16.

®

17.

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 .

4 vg Aifead ¥ S Beld HA 46 T 23 ey & | TFE) 7 WfeEA & FRER
fvrg qd SMgRT 6 §rE THT B FTel PT AT &

A freshly prepared sample of a radioisotope of half-life 1386 s has activity 103
disintegrations per second. Given that In 2 = 0.693, the fraction of the initial nurﬁber
of nuclei (expressed in nearest integer percentage) that will decay in the first 80 s
after preparation of the sample is ' ‘

wgﬁamﬁmwmmuﬁﬁ,ﬁmaﬁm 1386 s &, @I
e 108 faes iy ¥ § 1 I in 2=0693 £ o9 v 80 s ¥ famfied
mﬁaﬁamaﬂaﬁaﬁﬁ@nﬁmmmﬁﬂmﬁwmﬁ)%
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| PHysics |

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

UF 0.2 kg SEHME & U (S g & A=19, o & vF Faa afd o5 w o
B 8, T e § i @ 1 Al o 6 aRfe ofy g @ 99 55 A|
g A (ms~! Wy BN

19. 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 s1) of the system is
TP 50 kg 4 0.4 m oW @ UHUHM 5w o+ Feafker o & i 10 rad s &
Frofig 31 Qg I |V T qUER Bedt 4R A Rvw | @Al ahe
A TP g P GA §7 §9 THR ¥ 90 W W@ 9 § 5 ¥ R & o a1
W e | IS Bool BT TATH 6.25 kg T @1 02m B | 56 FEE @
T BINT A (rad s ) =1 21 (@1 AR 5 556 vl eoot & dig wduy
T & 5 v 7 voat & @ e Y g ¥ ok Prom o e W o
FX V& 8)
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( PHYSICS |

A bob of mass m, suspended by a string of length 11, 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 l,, 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

[}
vertical plane, the ratio i is

T m T T e [, @ @ S e g & 1w vw A R
e & 9 f6 sk 9o § 19 99 R R & fY Sraw € 1 o SseH
R W 78 o g m T & e TAR WU I L | G
MAE [, T8 B SN ¥ @ea g & @ Uy § fARmmaven w & | F)
QR Femr IR T AT § | AR WEE S e qE e B QR

T B & S fr AR o gt g g @ oy e 4, T L
’ 2

UG T

16
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PART Il : CHEMISTRY

SECTION -1 : (Only One option correct Type)
| GUE -1 : (Had TH Fo! famcy HHw)

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

5 @ug 3 10 TERB AT § | TP 7 F AR FE (A), (B), (C) R (D) €, R
¥ et O TE ¥ | |

.
j14
=~
L

21. KIin acetone, undergoes S,2 reaction with each of P, @, R and §. The rates of the . E

reaction vary as _,?\ 6
¢ o
. c ci
HC~ClI >—CI xNel
P 0 R S
(A P>Q>R>S | (B) S>P>R>Q
(C) P>R>Q>S§ : D) R>P>85>(Q

W 4 KI % R @ 7@ P, @, R AR S ¥ W srom-arem 8,2 sffmar et & |
=9 afafpa A <= & R & wd B g

cl -
H3C—Ct >~0| ¢ ©)\/
P 0 R A
(A) P>Q>R>S (B) §>P>R>Q
(C) P>R>0>S (D) R>P>5>0

Space for Rough Work / we ET&#‘&'-IQ‘WH
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22.

23.
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( CHEMISTRY

The compound that does NOT liberate CO,, on treatment with aqueous sodium
bicarbonate solution, is .

(A) Benzoic acid (8) Benzenesulphonic g_cid
(C) Salicylic acid (D) \gfbolic acid ’(Ph/englp
it it wrefta e argERiE Rro a1 SRR A CO, T8 &1 8, 7E &
(A) INTH I (B) I=HTEHIfF v

(C) Afafufeas s (D) wREfa® It (WiHier)

Concentrated nitric acid, upon long standing, turns yellow-brown due to the formation of
(A) NO @%Oj (C) N0 (D) N,O,
TfE MERF I B BB 79T 1€ PR 11 F wRaffa 1 puF TR A DA L 2

(A} NO (B8) NO, € NO - (D) N0,

*6
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[CHEMISTRY |

'24. 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)/édsorption is accompanied by a decrease in enthaipy.
(C) The adsorption increases with increase of temperature.

(D) The adsorption is irreversible.

25 °C AT W YF W faaa ¥ WRRE o 7 aisfie aree W st e

™ g Ay e e e §

(A) ST B 25 °C W WiFAV ) SEEHd TR ¥ |
(B) afyavew wpa F e et & |

(C) a:f&sﬂwmmmﬁwaﬁ%l

(D) iferier sroFaoiiY ¢ !

CHEMISTRY

- *6
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(CHEMISTRY

25. Sulfide ores are common for the metals
\/(A%jg, Cu and Pb (B) Ag, CuandSn (C) Ag Mgand Pb (D) Al Cuand Pb

AATIE: WoPIES D] B §9 § UIY 9 AT org €

y)/ Ag, Cudk Pb  (B) Ag CudiRSn (C) Ag Mg3RPb (D) Al CudsRPb

26. 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

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

X”Q 5
C o >

S AX § AY o W X~ o A weaeen (W) Ages ¥ e B § f R
¥ | Ty X~ rdars 250 pm &, 99 A B S B |

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

Space for Rough Work / %<3 &Td % ferg wm

‘6 2 ~ QUi

I~




(A) Fe(ll)
(C) Mg(ll)

T aEE
(A) Fe(lll)
(C) Mg(I)

(A) +2900 &J

(C) -16.11&J

(A} +2900 kJ

. (C) —16.11kJ

WiEd H,S & W sififirn a7 W fry g

combustion per gram of glucose at 25 °C is

(B) Al

(D)M

(B) AK1II) -
(D) Zn(1)

(B)L—aﬁ k7

(D) +16.11 kJ

(B) —2900kJ

(D) +16.11 kJ

(CHEMISTRY )

27. Upon treatment with ammoniacal H,S, the metal ion that precipitates as a sulfide is

AT BT IFGEYY] Fehise & ©Y § 8y

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

- 400 kJ/mol, -300 kJ/mol and —1300 kJ/mol, respectively. The standard enthalpy of

CO,(@). H,O() W e ) 1 R 717 Welist 25 °C ¢ e — 400 ke,
=300 kJ/A1et iR ~1300 ki@ & 1 9f I @ 9 25 °C W T A wied &

*6
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[ CHEMISTRY

(%
29. Consider the following comp{x jons, P, 0 and R. ' g“”
o |
| N O
P={FeF ], Q= [WH,0)J and R =[Fe(H,0)s)”". "\
= gfv

The correct order of the complex ions, according to their spin-only magnetic §oment

values (in B.M.}is c?‘( K
¢

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

(C) R<P<Q ML«R

f=fafaa Wga s+ P, @ 6 R W faeR Hify .

P=[FeFJ", 0= [V(H,0)]" 3R R = [Fe(H,0),]*".
w@aamﬁmﬂﬁﬁqW%ﬁﬁﬂWﬁ?ﬁh&gﬂWﬂﬂMﬁh%ﬁﬁﬁ%
(A) R<Q<P (B) é;R<P

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

Space for Rough Work | TR W&'&)‘F‘d@ﬂﬁ
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CHEMISTRY

30. 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 ﬁguﬁ}' T%’overall
order of the reaction IS : 9 97 ~

v

(A 2 (8) 3
(C) 0 ‘ ( .
1 ‘ e “% E
[Q)s ( 5
| v 2
2] . p =
Cae \/&.)\ W
et W S
P (P -7
: Time %
P+Q —- R+S§ -

# P& 75% mafpan & 99 P B 50% ftufrar J fog 0 ww o g § A E |
0 % Riftr=1 Wiz, AT w9 SITER R § qufd T ¥ 1 v ofifem 9 e e &
@ 2 B) 3
(C) 0 (D) 1

Space for Rough Work / %va %[ & faw s
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[ CHEMISTRY

SECTION — 2 : (One or more options correct Type)
QoS - 2 : (T A1 A |} fAdew )

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.

TH 9vS ¥ 5 Fgfawe weT £ | 9yl ue ¥ 9R fiwe (A), 8), (C) 3R (D) €, Rt
SRR C o

31. The pair(s) of coordination complexesfions exhibiting the same kind of isomerism
is(are)

(A) [Cr(NH,);CNCl, and [CHNH,),CL)C!
(B) [Co(NH,),CL]* and [PANH,),(H,0)CIT*
S [CoBr,CL,)* and [PtBr,CL*- |
(D) _WPH(NH,),(NO3)ICI and [PANH,),CIJBr
SU-HEHEATE WRBIRTI & 39 FE § N Uh @ YoR A wHEgea s § g &
A) [Cr(NH3)5c1j Cl, 3R {CH(NH,),CLC!
(B) [Co(NH,),CL]* 3R [PANH,),(H,0)Cl}*
(C) [CoBr,ClL,J*~ 3R [b:Brzczz]Z—
(D) [PUNH,)(NO,)ICI 3 [P{NH,),Cl\Br

Space for Rough Work / <2 &/t % foro wmy
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CHEMISTRY |

32. Among P, Q, R and §, the aromatic compound(s) is/are

(A) P ® 0 C) R D) S

s AICk

>-
o dl
-
N
=
w
I
&

NaH
O — ¢
0 O 100-115 °C
0
G HC S

P, 0, R 3R § 3§ Ruifew dftre &/

) P ®) 0 © R ©) S

Space for Rough Work / &= 1A % oo e
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33.

[CHEMISTRY)

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

due to

(A) o—p (empty) and c—=r" electron delocalisations.

e
| N\
(B) o—o* and oz electron delocalisations. Y x
L N\
C
(C) o-»p (filled) and o—x electron delocalisations. . .
_ . S
t,/b\

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

tert-egfed ETE iR 2-qE e ey Rercen R woll @ enh 8, 4 &
(A) o—p (Rew) AR oan* ToTH fAvemfiawy

®) o-0* AR oor FAT RreuriaRo

(C) o—p (qﬁ?r) .Gﬂ'\f Y X E AL R L L o

D) p (ERA)>c* IR o—or* TTE RRaEfERO

*6
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34.

35.

(CHEMISTRY |

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

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

(A) AG is positive (?_)/AS.,/.,... is positive

€) AS =0 | () 8#<0

39 3R P GMRE GUEE W) UE Y e 9 € | 39 we @ ) |
A & (&)

(A) AG 9IS & | | (B) AS g TIEE E |
(C) ASram =0 (D) AH=0

The initial rate of hydrolysis of methyl acetate (1M) by a weak acidf(HA, 1M) is
1/100™ of that of a strong acid (HX, 1M), at25°C. The K, of HA is

(A) 1x10 () 1x10°° (C) 1x10°¢ (D) 1x1073
ﬁﬁ'aqﬁré‘c'(lma%gﬂam(HA,lmammmmaﬁuWﬁéﬂCW
vl o (KX, 1M) & goF 9 1/100 & | HAS K, &1 qobiod 8

(A) 1x 10 (B) 1x10°5 (C) 1x10° (D) 1x1073

>
o
}_
2
=
L
T
O

*6
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( CHEMISTRY)

SECTION - 3 : (integer value correct Type)
@US - 3 : (YOITE A Wl UPR)

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

I WS H 59T § lmmmwoﬁgwmmﬁﬁmﬂmm
3T QUi 2 |

36.

37.

The total number of carboxylic acid groups in the product P is

IETE P ¥ pEiaiIe e WE @ $A G ¥

o 0

' 1. H0* A
o] p
2.04

o © 3.H0,

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

& Tenergs § g W —COOH 3 faemm & lmﬁqﬁm.mmwﬁw
(Gly), ¥ (Val), Bfver Y (Phe) 7o I (Ala) <t 819 § | 39 EOwES B
wﬁam&ﬁmﬁmm)aﬁmmﬁﬁWszﬁﬁaﬁﬁ'%m
e & |

OO P
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|CHEMISTRY |

38. EDTA* is ethylenediaminetetraacetate ion. The total number of N-Co—O bond
angles in [Co(EDTA)]'- complex ion is

EDTA* Ui sediie dgediRe s & | 9ot 3@ [Co(EDTA)]'- & N-Co-O
ATy P B FA G &

-

39. The total number of lone-pairs of electrons i melamine is. -
amine Is.- -

AP W I FAGEA b THH I B pA HSA R (o

40. 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 '

>
14
‘F
2
b
w
I
O

He 3R Ne % WA §29F $99: 4 3R 20 amu & | He I & -73 °C W T giwel!
R T Ne # 727 °C W & Hitehl R0 W § “M” [N E | MBI ®
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S
e s e
: \ o _C —C - NHLb' N\
/ L e
/-
U'(]wn ~_ '

‘6 | 29 R [/ 1111111




L =]

PART Il : MATHEMATICS

SECTION - 1 : (Only One option correct Type)
@UE - 1 ; (Pae (@ HEl fader uPR)

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

79 @ve A 10 gRwHeT Ue § |y S ¥ TR Rwe (A), (B), () 3R (D) & R
A PIATEH A €

- A A A - A A A _ )

41. 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 yectors PT, PQ and PS is
(A) S _ (BL}//G () 10 (D) 30

o 5 PR=31+] -2k @M SQ=1-3] ~ 4k TP WHiTR IFHA PORS ¥ fawod
Arerifrd ae & ok PT=1+2) +3k U@ 39 a9 & | g Wi PT, PQ TN

Ps gRT PEiRe QHiay SCHE® B AT €
A) 5 B) 20 (C) 10 (@) 30
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| MATHEMATICS

42. Let complex numbers o and % lie on circles (x — x> + (v — y)* = #? and
(x — xp)? + (v — yo)* = 4%, respectively. If z; = x, + iy, satisfies the equation

2 |z,2=r*+2, then|a} =
1 1 1 1
(A) @ (B) 5 (C) % D) 3

Wﬁ?ﬁﬁqﬂﬁ@ﬁaﬁﬁﬂémz (= xg2 + (= yp)2 = P2 T (x - x)? +
G-y =47 W R & | AT zy=x, + iy, TSR 2 22 =2+ 2 P T

ol €, 99 o =
1 1 1
™ ® 3 © F © 3

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

1 1 1
2> % 408" Then the probability that the problem is solved correctly by at least one

of them is
235 21 ‘ 3 : 253
") 256 ®) 256 © 356 ©) 256

Wmﬁﬁﬁﬁawmﬂwmﬁu@maﬁ%,%,%,%ﬁ?m%m
HAE, I9 UI & ITH ¥ 9 9 FH U@ AfR gRT 1P B fHY o9 9

yrRrepdr & -
23 21 3 253
A 7 B ) By (€) 356 D) 756
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[ MATHEMATICS |

44. Let f: B, 1] -» R (the set of all real numbers) be a positive, non-constant and

1
differentiable function such that f”(x) < 2 f(x) and f ['2')=1 . Then the value of
"1

| dex lies in the interval

142

N

(A) (2er1,2e) (B) (e-1,2e-1)
-1 -1

(@/f{ie—l) - (D) (5-2—]

HT-'-ITﬁ?f:B,l]aR @t TrafE il $1 YY) UE gA®, TERaY

i
_ WWW%WWf’(x)<2f(x)HﬂTf&)=l?.?ﬁ J f(x)dx

H1 99 e SR | | "

(A) (2e-1,2¢e) (B) (e—1,2e—1)-
©) (egl,e~lj | (D) (o,egl)
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MATHEMATICS

45. The number of points in (- o, «), for which x? - x sin x - cos x20,is

. —

(A) 6 ®) 4 R R
(-, ) H gl El'ﬁ T, P T x2-xsinx—cosx=0, & :
(A) 6 8) 4 € 2 ~ (D) 0

46. The area enclosed by the curves y = sin x + cos x and y ver the

interval [O , %] is

m sz 1) L ® 02(\2-1)
©) 2(\2+1) 0) 22(\2+1)
aim[o,%]q'\'aﬂﬁy=sinx+cosx Wy=|wsx—sinxlmqmm§:
) 4(2-1) | ®) 22(2-1)
© 2(\2+1) | © 22(2+1) »
O
Space for Rough Work / ol B Q?ﬁ’l'!‘m E
£ xS
T <
- ‘k E
g = S
2— - .
_ e T
) ,,':”, 5 Y (,O\V\ N
4 oo 7 o

e n - w A &
\,"k‘wv ﬁ W—/
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[ MATHEMATICS | ==y

47. A curve passes through the point t the slope of the curve at each point

(x, y) be §+ sec &), x> 0. Thenthe e ion of the curve is

‘;P

VY, .
sin (‘9 =logx+ ';' (B) cosec G) =logx+2 i
© sec(Z)=1ogx+2 © cos(2)=togx+3 ]

Waﬁﬁi(l,a J oRa & | W 5 wlS R, y) W 9 B FEUwE
§+scc&),x>0%,aﬁaﬁ'¢lﬂﬂ‘ﬂﬁ'm%\':

(A) sin [‘3 =log x +% (B) cosec &) =logx+2
2\ 2 I
{C) sec|™ )= log x +2 (D) cos{7"|=logx+5
% 48. The value of cot[ Zl cot™! (1 + kZ ZkD is \,5/ A N 5
3 n= =1 - -
23 3 25~ 23 24 W

& 53 B) %5 ©) 55 ©) 53

23 n T

| cot(z cot'l(1+ z ZkD AL @ VA
; k=1 \n <
23 25 23 24 v

() 35 ®) 3 ©n MV ox «

W\P
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Gab ¢ Pt ( MATHEMATICS)

49. Fora> b > c > 0, the distance between (1, 1) and the point of intersection of the |
lines ax+ by +c=0 and bx+ay + =0 isless than Z\ﬁ . Then 1
(A) a+b-c>0 @ (B) Kf’+c<0

(€>
(SXa—Drez0 a1 © ©) @+47e<0
a>b>‘c>0a'7ﬁ-1'§’, (1,1)Mmaﬁax+by+c='03bx+ay+c=0a?ﬂﬁl?9?{
A H AT A 0T F Y, T
(A) atb-c>0 —I3 (@) a—-b+é<0 ‘

o
(C) a—b+c>0 v M (D) a+b-c<0 ‘
. . L ox+2 y+1 )
50 Perpendiculars are drawn from points on the line 2T T td the plane |
x + y + z = 3. The feet of perpendiculars lic on the line S |
_ R
A) _=L1=Z—2 “ (B) .{:2.“;1:2-_2 :
(A) 5="3 =13 273 © 5 e
. 5_ —1_2—2 £ 2—1_2—2 m
© -5 -5 @ =7 =73 L
mn
+ :
Al x+y+2z=3 W @ = 2 ”————Wﬁmﬁﬁaﬁﬁmmwﬁ%l 2
d-uE A Y W Rer # - %
. -
x y-1 2z-2 . : x y-1 z-2 % L
A} 5=7% =13 ®) 3="37 =3 @w =
=
cy 2-2= z=2 7 D x y-1 z-2
A O 53 " T, O 3= 7 =73
NG A\

s Space for Rough Work /ﬁi&?‘f\;&w 2
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( MATHEMATICS ]

SECTION — 2 : (One or more options correct Type)
us - 2 : (T 41 3iftre et Reer 1arR)

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. ' '

Aura ftm g & |

e & | 7% Y A 9R A% (A), (B), (C) 3R (D) & R

",
k+'1

" 4n
51 LetS,~ I (-1) 2. Then S, can take value(s)
=1

(A) 1056 (B) 1088 (©) 1120 (D) 1332
4n. Kk+1)
qﬁTﬁ’TS"=k§l(—l) P R g s, e aE @ wear &
(A) 1056 (B) 1088 (C) 1120 (D) 1332 )
TN @
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[ MATHEMATICS)

52. For3 x 3 matrices M and N, which of the following statement(s) is (are} NOT correct ?

(A) N'MNis symmetric or skew symmetric, according as M is symmetric or skew
_ Y

symmetric
(B) M N-N Mis skew symmetric for all symmetric matrices M and N
(C) M Nis symmetric for all symmetric matrices M and N

(D) (adj M) (adj N) = adj (M N) for all invertible matrices M and N
3xsa1qﬁMamN$ﬁrqﬁwﬁﬁ$hwmﬂﬁ%(§)?

() M5 s 1 A €13 3 ST A e e 8
(B) MWWMWN%WW—NMW—WH%I

(C) mﬁwﬁamqa’meNam%mMNmﬁa% I

() T FYSPI STET M A N R (adj M) (adf N) = adj M ) |
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53.

S

1 (MATHEMATICS]

3

Let f(x) = x sin #x,x > 0. Then for all natural numbers n, f7(x) vanishes at

1
(A) a unique point in the interval (n, nt 5)

1 .
(B) a unique point in the interval (n t5.n + 1) e

{C) a unique pointin the interval (n, n + 1) B%l
p

(D) two points in the interval (n, n + 1) & Q) >
b

(A) m(n,n+%) ﬁtﬁﬂﬁt{?ﬁﬁr_ﬁq—{

| 1) s - ""ﬁ\ >
@) m[,,+2, +1]ﬁwwﬁ=§w ,-\k\;ﬁ T

(C) RIS (n, m + 1) § (HAH TP g W

)] aiaW(n.nﬂ_)ﬁaﬁfagaﬁtr\f

*6
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54. | 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
'é’ o9 resuiting box has maximum volume:-Then the lengths of the sides of the rectangular

sheetare - - .
'ﬂ‘fﬁw\ (A) 24 (BM (C) "45 _ (D)%
o v6 FREa uR¥ @ sieR wreR 3, R qensi @ wad 8 : 15 %
- ,Qaaqmﬁ%,aﬁamﬁﬁnﬁﬁwéma%aﬁﬁmaqusﬁ
Vean Wﬁaﬁvﬁaﬁmﬁmmﬁmﬁﬁm@mﬁmgﬁm_m
" %‘,aayﬁmnﬁ&ﬁwmw?taawwaﬁgﬁmﬁaﬁ
L (& T e

< o(A) 24 (B) 32 (C) 45 (D) 60
W
: /qo 55. A line I passing through the origin is perpendicular to the lines e %@x &
W“”1,:(3+t)?+(—1+2t)f+(4+2z)1’2,_m<:<oo Co T g
\'\7‘\ ;\?712:(3+2s)?+(3+2s)}+(2+s)1’2,—oo<s<oo @

Then, the coordinate(s) of the point(s) on I, at a distance of '\/17 from the point of
intersection of / and l, is (are) :

775 )
& o) 313 ® t1o  © way o (1.9
U X1 1, S el & ord €, Y 18 % war vl
L:B+0i+ 14207+ (4+ 20, —co<t<oo e 73 £
lz-:(3+2s)?+(3+2s)?+(2+s)llz,——oo<s<oo . E
R d=ad & | a9, h N R farg @@gsl) & frdwie, i Yol 1 e g, ¥ [
MBI RGIVT AP wREE), e @ S
. 7 _
@333 ®any © oLy o 5.7.5 ™.
. A0 ¥ '
Y. T TUIT
b,—,k o '{)}qu’“ ﬁpsggﬁfor Rough Work / =8 %14 3 faw g — rore
LR A y G4 ’ S
s | _
\(QW e

N - ~
G (x ) (on (0
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{ MATHEMATICS |

SECTION - 3 : (Integer value correct Type)
Qus - 3 : (UIE A Wl TBR)

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

TEEE § 55U & | e Ue P SR 0 | 9 d@ @ wiite) $ 49 o &S

st qoite Gl
gl f LW )
r
56. The coefficients of three consecutive terms of (1 +x) 5 are in the ratio{ 5 : 10 : 14.
s’ n+g nad
Then n = Coogr Cipy 41 Chop

(1 +x)"° & O HANE & F NF 5:10: 14%‘@1?{#% | 9, n =

(hay R\ O\t 'fn,L/-—?c |
ot leeme. }%— S n(n) &

s nm /‘
57. A p;ﬂck’-%%;ﬁ cards numbered from 1 to n. Two consecutive numbered cards are__
removed ’; m 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= ~

e TR n TS & o Gl 1 ¥ g gr ffed € |a’rwm3ﬁa1ﬁ
m@aﬁmﬁam%mmﬁmmaﬁmwmlmgu
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L yF (fg PTRRY Pt - L [ MATHEMATICS
: 58. Of the three independent events E, E, and E,, the probability that only £, occurs is‘ |
o, only Ez. occurs is  and ;mly E, occurs is y. Let the probability p that none of
events E|, E, or E; occurs satisfy the equations (a. —2B) p=af and (B - 3y) p = 2py.
All the given probabilities are assumed to lie in the interval (0, 1).
’ A Probability of occurrence of E,
/ Then Probability of occurrence of E, = & G\)
?({ |
,_;;E-—' I WS weadt £, E, W1 E, ¥ W H9 £, $ e @) wilea o &, $9 E,
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2,
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MATHEMATICS )

59. A vertical line passing through the point (A, 0) intersects the ellipse I+ﬁ—1 at

the points P and Q. Let the tangents to the ellipse at P and O meet at the point R.

If A(K) = area of the triangle PQR, A, = 'cr  A(h) and. A= M AGh), then

8
$A1—8A2=
ﬁ#g(homwﬁmﬁwmwmm —1aﬁﬁﬁahpazmg
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& | afy A() = BT POR &1 8%, A, = Ath). AR A= ™ Ah)
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g, aaj- -84, =

- 60. Consider the set of eight vectors V= {a?+b}+cl?:a, b,c € {1, 1}}. Three non-
cbblanar vectors can be chosen from Vin 2° ways. Thenp is
e wfEl @1 g v={ai+bj+ck:abce {-1,1}) AR 1 ¥4 AT
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