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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 bacl 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 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
exarmhatiorehall.
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Write your name and roil 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
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,

INSTRUCTED TO DO SO BY THE INVIGILATOR
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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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Please read the last page of this booklet for rest of the instructions.
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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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PART ! : PHYSICS

SECTION - 1 : (Only One option correct Type)
@Ug - 1 : (had T A&l fadcT UahR)
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1.

- : X 2 y -
The work done on a particle of mass m by a force, K [ (x2+y2)m i+ )" ;]
(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 Kx
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K
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\Z.ﬁo rectangular blocks, having identical dimensions, can be arranged either in
configuration I 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 I. The
time to transport the same amount of heat in the configuration Il is

3 EHEY] AMTARR edl B FAR REFgER 1 et 1 iR 1§ aale
forar T & | et B o wEda « @ 2¢ £ | SF1 Rl § xom % S
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Configuration I1

Configuration I 2 fa=ma
L e KR
- En |
£ 2K
K 2K ;'f“ K
@/2.0s | (B) 3.0s
(C) 455 (D) 6.0s
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/\&ﬁﬂo 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

2 sFfIRpaie TH-RATIE aeY Al BT WA FEE 2:3 &6 AU H ¥ |
S T T Rexamdiy w89 § wReg fpar omar €, 7@ g e el @
U 4:3 § | 3% T B AU ¥

(A) 1:4 B) 1:2 €y 6:9 . (D) 8:9
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4, particle of mass m is projected from the ground with an initial speed u, at an angle
L/x:z with the horizontal. At the highest pbint 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
T T ¥ 4 b 4
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[ PHYSICS |

5. A puise of light of duration 100 ns is absorbed completely by a small object initially at

rest. Power of the pulse is 30 m# and the speed of light is 3 x 108 ms~1. The final
momentum of the object is

(A) 03 x 1977 kg ms™? (B) 1.0 x 107" kg ms1
g -
(C) 3.0 x 1017 kg ms™" (0) 9.0 x 10-V kg ms™!
4

Rﬁﬁﬂﬂaaﬁ,ﬁﬁmﬁﬁﬂﬂmﬁﬁ,mﬂaﬁloonsaﬁwmaﬁ
oo e Rt & | We @ e 30 mw ¥ T U @ Afa
3x 108 ms & ) K] 1 3ifeH €am 2 -

(A) 03 x 10717 kg ms ! (8) 1.0 x 1077 kg ms™

(C) 3.0x 1077 kg ms™" (D) 9.0 x 1017 kg ms™

“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 intensity is '

®) @) Gf @5 © @y © ()3
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(A) (2n+l)§ . (®) (2n+1)% (C) (2n+1)-§-— (D) (z,hnl)f'%g
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7. /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 an (D) 6m
wwwﬁwaﬂaﬁwmﬁaﬁﬂémm%m%vhﬁsm%

s o TR & | o & oreR wew ) aevded Prafe @) e @ 3
¥ | S ¥ i afhd g @) aman feu & — 07

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

8. y! end of a horizontal thick copper wire of length 2L al and'radiu,_ZB_iswelded to an
nd of another honzonta! thm | copper v wire of length L and radius R. When the
arrangement is stretched by appiylng forces at two ends, the ratio of the elongation in

- L
the thin wire to that in the thick wire is 7 - ?\Y’E |
(A) 025 (B) 0.50 C) L/Mfo (©) 400 OL2= LE }
|

o 2L TS @ 2R Browr ¥ A &R aR $ tE R B L @ 9 R B
e @ Tae Afe aR AT & g ST TN & | 36 wawRn & a4 R
W 95 SR A SET ¥ | oad g " ar) o Seigfy & e e g

(A) 025 (B) 0.50 (C) 2.00 (D) 4.00
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| PHYsICS |

9\.//ray of light travelling in the direction :'1;“(' +J§j) is incident on a plane mirror. After

reflection, it travels along the direction %(; —Ji}). The angle of incidence is

(A)/;O“ (B) 45° (C) 60° (D) 75°

T TEAS qU W aafqd yare fhvr @ aer feem %(h\/i})% | WRIad &

I e e L(5-V3;) & ol & 1 R @ ange w E 2ot
2 tl/go

(A) 30° (B) 45° (C) 60° (D) 75° \-\a
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10. The diameter of a cylinder is measured using a Vernier callipers with no zero error. It
is found that the zero of the Vernier scale lies between 5.10 em and 5.15 cm of the
maifs scale. The Vernier scale has 50 divisions equivalent to 2.45 cm. The 24"

pf’r’ i:l}fsion of the Vernier scale exactly coincides with one of the main scale divisions."
\

K&. % he diameter of the cylinder is O

RN (A) S5.112cm (B) 5.124cm M360m (D) 5.148 cm

o T 3o 1 @ A0 ¥ R O R R v afRR SR 1 Sudn g
AE | WO & RE af R R @ g, T 9 6 510 om AR 515 em b

{65}\ e & uran oiar & | aFER O9E & 50 T 245 om H ged € | g9 aER A
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(A) 5.112 cm (B) 5.124 cm (C) 5.136cm (D) 5.148 cm
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SECTION - 2 : (One or more options correct Type)

WU — 2 ; (Th o1 Afod gt fAdhey uaw) @
This section contains 5 multiple choice questions. Each question has four choices (A), E
(B), (C) and (D) out of which ONE or MORE are correct. T
. . . _ . . O
59 Qs 4 5 agRper wed § | 9% 9§ 9K fa@cu (A), (8), (C) 3= (D) &, for=
¥ U a1 Aftrs @ §
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,. After some
time, S, is released and then §; is pressed. After some time,

(A) the charge on the upper plate of C, is 2CV,
M charge on the upper plate of C, is CV,. C@" —
*(C) Afie charge on the upper plate of C, ?s 0. &Cdb
Wcharge on the upper plate of C,is —CV,. & ~ "
blf\ 5 S ll S3 s . | ' &Q/\\ 0
i 7
Py — ...__(jl | —_-g‘2 o @ &
0 —— — S —_—— V) '
S

for ¥ 2ol oRuy ¥, €1 wAFRR wiel T GelREl § yldd @ gk ¢ § |
g § Rerer §, B G911 AT § @1 GRS €, [0 WU @ AR 81 Y |
$E® A8 S, B B 47 O ¥ | $9F gvEa WAl ¢, B aRE #RA $
ford R S, &1 <o ol & | $ FHE $ A5 S, B B fgan onar & F@0 S,
Pl TR GG € | 9 9HE 915

(A) C, B ST © W) 2CV, AL ¥ |

B) C, @ SR we W CV, AAe & |

(C) C, B TR W W YA AL & |

D) C, B T @ W — CV, A\ & |

*0
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12. A particie of mass M and positive charge 0, moving with a constant velocity
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

miliiseconds with a velocity u, = 2(«/3? + j‘) ms~' . The correct statement(s) is (are)

M direction of the magnetic field is —z direction.

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

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

1007 M
(D) The magnitude of the magnetic field is 30 units.

TE M SEAF 9U1 Q HF W Bl B, W i =4ims” & YHEAE AT 9
TRreier 2, THwAE ReR 9EEE 45 § Ya¥ FRA1 | I8 YIb 8 xy TA b
Srftrciead & e SET RN 85 x=0 ¥ x=1 TF 4G y $ A $ AU & |
9 deaE &3 B qE P 10 el Vbs A UR W ogEd AR
7, =23 +7) ms™ T YT BN & | WE YHA BrR

(A) et & z R d ¥ |

(B) YIw &F +z R A ¢ |
S0n M

(C) YFH1T &3l & gRHATT 30 THE T |
(D) Wﬂ?ﬁqﬁmﬂloggM TFE T |
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[ PHYsICS |

13. A horizontal stretched string, fixed at two ends, is vibrating in its fifth harmonic
according to the equation, yv(x, #) = (0.01 m) sin [(02.8 mt) x] cos [(628 s~')i).

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

0
o
0
>
Ju
o

(A) The number of nodes is 5. 70

(B) The Jength of the string is 0.25 m.
(Q) e maximum displacement of the midpoint of the string, from its equilibrium

position is 0.01 m.

qundamental frequency is 100 Hz. -

2 fid W oRee dfew dfva . S drdl omgRi gHieRon
y(x, 1) = (0.01 m) sin [(62.8 n') x] cos [(628 )] ERI Bfua & <€ & | I

7=3.14 9 9TY a9 7 gdd 981 28

B
(A) Frae o g s g | ] ﬁ L= %
() XY Y TS 025m T WD¢ &(/ Fkﬁ
(C) |EERen ¥ S ¥ meafiwg o1 aifrmde e 0.01m ¥ _ 4 :
(D) e MR 100 Hz ¥ | | \?@/‘9 :
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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

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

AnR’pg
(A} the net elongation of the spring is k-

8xRpg
(B) the net elongation of the spring is ~ 3

(C) the Iight sphere is partially submerged.

(D) the Ilght sphere is completely submerged.

wﬁWRampwwmwﬁwWﬁaﬁwa?wﬁmﬁ
Siet T ® | 39 fom w g9 Fradie & | B R RR @ g S
Tiiere | SireT T ¥ et B R g 3p & | @l AR &l 2p B9 @
%q § g1 ofaT & AR $Ed] GrTaRn ¥ ugdn & 5w B | |9E) yeeE 2

47erg
() fam @1 Fe duigle — 5, F

8er3pg

(8) f&rm # W duigfy g1
(C) memﬁ@w%|

(D) &@T Metd QUi w0 A &1 g3 & |
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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

w
2R from the centre of the smaller sphere, along the line joining the centres of the N¥
| a >
spheres, is zero. The ratio can be T
P: | o
32 )
Ay -4 B -—
(A) ® -3
32
C) 75 (D) 4

2 R 9 2R T3S0 91dl o@TeTd SR Terdhl B O W B p TAT p) THAHTT

Wmmﬁ,wfﬁ%@wm@ww% | 1 Medl & bl
¥ R g8 Y@ i Ol § | 39 Y@ W B MaAd & $x A 2R TW W

I faga & g ® |aaaqﬁqm%zﬁ1qme‘mw%:

32
(A) -4 ®) ~35
32 T
©) 35 () 4
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SECTION - 3 : (Integer value correct Type)
QUg - 3 : (YUIid A1 HEl YehIR)

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

ranging from 0 to 9 (both inclusive).

SHES H5UTT & | URAF U &1 S 0 ¥ 9 dd (I AIASA) & &9 BT Thel

amﬂzryﬂa;% |

\% 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
[

vertical plane, the ratio 1] is

UE m SEHE B MAD mﬁﬁ@ﬁﬁwgm% | g9 T a7 e
e & S 5 AR 9@ A U g @1 BN F AT AT 7| e Swean
g W I8 Mad TR m I & Nad 4 YR qgg $Xal & | gadT
Mol 1, AETE B SR [ FeH gAT € dA YR A fRTARA W T | A

SRl semE fed 9 Afamw € | ARk 99 & A" gEY M B e g
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2

SFjEIH%\*:
A

*0

wSpace for @k / e T W AT I
< L ( [T

14 [N




| pHYSICS |

17. 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 S s is
P 0.2 kg THAE B U ¢F g F ra, S {6 0w fraa afed 0.5 B
“\ ) & &, ue faen § fyeha & 1l S @) gRie 1S Y & 96 55 919

\\"ﬁ?ﬁ Ty (ms~1 H) BT ' '
o~ ( | M
o)

1 ?/‘Tg/ work functions of Silver and Sodium are 4.6 and 2.3 eV, respectively. The ratio of
e

stope Qfm@topping potential versus frequency plot for Silver to that of Sodium

37 ﬁ@%%ﬂwm:mazsw%lﬁaﬁaﬁ%ﬂﬁ%ﬁﬁﬁ
{‘h f' , ﬁrqaqamq%%%ﬁﬂmﬁ \A\ao‘raﬁqm‘a‘ QN ®

5 v
/ ,&/,c dt
19 freshly prepared sample of a radioisotope of half-life 1386 s has activity 103

d1smtegratlons per second. Given that /n 2 = 0.693, the fraction of the initial number
———

n
Q
2]
S
po
o

- Q of nuclei (expressed in nearest integer percentage) tl"l\at will decay in the first 80 s
A7 ) after preparation of the sample is > AN d = }—6';
‘:\0'5&‘5' wgﬁaﬁﬂwﬁ?mgm%%mmmquﬁaﬁ,wm.mlssﬁs%aﬂ@
afraan 10° faes Uiy 9% & | ¥ 12 =0.693 ¥, 79 yud 80 s 7 famied
N et T e it @ s @m(mﬁmnwma
W e \ 0 " ?3/ o

d '&y S 0 Space for Rough Wo’?{ﬁﬁ'& a*ﬁm‘
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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 icg 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

QEHSOkgHOAmﬁwﬁﬁmqﬁf@mfmmmmaiﬁré 10 rad s' &
FIoNg AT | gH A T | 3 THEAHH gaeR Boel 8RR A e o) wnfia e
W T TN B gd g7 39 TR @ I W 79 O € fb 9 fevw & amy &
N el B | TP Bowl BT S@HH 625kg T AT 02 m T | U FETE B
T B AT (rad s H) =1 BT (A9 AR 6 RF @ B & 99 w9
Tam & 5 fowr 9 ool & @ |NE IR Y 8§ IR Ry gl o W ool
T/ E) :

*0
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SECTION — 1 : (Only One option correct Type)
QUE ~ 1 : (hdel Th el [Ahey UhR)

This section contains 10 multiple choice questions. Each question has four choices (A},

(B), (C) and (D) out of which ONLY ONE is correct.
7 @ ¥ 10 agRder ue ¥ | U@ gvd A IR faae (A), (B), (C) 3ix (D) &, Frd
J Hael T HEl & |

21/ Consider the followiﬁg complex ions, P, @ and R.
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

(A) R<Q<P ®f Q<R<P

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

Prafafya dgd anEl P, @ U4 R W frem A

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

et onael BT WA FR IS GABON A G I A (BM. H) IR §
(A} R<Q@<P | (B) Q<R<P

©) R<P<Q () Q<P<R

>
s 4
-
2
=
L
I
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23.

[ CHEMISTRY

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

(l\\)/lfO4 pm (B) 125 pm (C) 183 pm (D) 57 pm

qafaﬁAxﬁA*quX‘mmﬁa%W(ﬂﬁmﬁﬂtﬁ)ﬁaﬁﬁnﬁ
& 1 7 X~ &1 g 250 pm &, 99 A &1 IE@N™ €6

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

Sulfide ores are common for the metals

(A) ~4g, Cuand Pb  (B) Ag CuandSn (C} Ag Mgand Pb (D) Al CuandPb
HHIE: AehISS AP & ®©Y F U &H a1t €1g &

(A Ag Cu3lRPb  (B) Ag CudRSn (C) Ag Mg3RPb (D) Al CudRPb

*0
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(CHEMISTRY )

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

_ 400 kimol, -200 kJimol and —1300 kJ/mol, respectively. The standard enthalpy of

combustion We at25°Cis

(A) +2900 kJ (B) —2900 &J

(© -16.11 kJ (D) +16.11 kJ

CO, (@), H,0(1) =il @t (@7 T RRE Fri Qefiet 25 °C W #w91: — 400 kA,

_ 300 kJ/ATel 3R —1300 k/HTE & | wf T @ @ 25 °C W qgd AT oo & E
(A) +2900 kJ | (B) -2900 kJ g
C) -16.11 kJ | (D) +16.11&J Lé:;

25. Upon treatment with ammoniacal /,8$, the metal ion that precipitates as a sulﬂde is

e
(A) Fe(Ill) ?0 &/Al(m) @ Ii
(C) Mg(ll)7b Wﬂ(ll)
qﬁﬁaﬂstﬁmmaﬁ@mmwﬁmmaﬂmwmﬁww%mﬁm
¥ IEE

(A) Fe(IIl) (B) AKIID)
(C) Mg(ll) (D) Zn(1l)

Space for Rough Work / Fed Y & [0 ®IH
(M Of 7T qooz 6C0y + 6;7:—?

,_/__':'_,4—-—'

\b Mo = 6 (‘ 400) + A [ 36‘0> (—lsot?)

K6 . —~g400 - lGG'D 41300
G
\ O 2 —& 00+ 1300
W 95 +, ~R000 KT/ :ﬁﬂnnunluunmu
g 0 180

, e




( CHEMISTRY |

26. 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. X

M adsorption is accompanied by a decrease in enthalpy.

(C) The adsorption increases with increase of temperature.

Al

(D) The adsorption is irreversible. Q,Fg*

25 °C dIH™ WX TF el f{ogs ¥ Affem g &1 |aflid aRee w aftreiwor fear

T | 59 U & o 9El peH #

&
(A) RO H 25 °C W AfFIE B AT Bl 8 | .Jo_vf) ~(‘6°N
(B) aftrzgor wepH # v wedt ¥ | Q

(C) freyor GuEE g8+ IR gl & |

(D) afreiyor srIsFTvig & |

Space for Rough Work / T FE & T ==
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(CHEMISTRY |

27. ,KI in acetone, undergoes S,2 reaction with each of P, @, R and S. The rates of the

e

reaction vary as

)

HC—Cl }m R ©)M/Ct

P 0 R S
(A P>Q>R>S | ?ﬁj’/5>P>R>Q
(C) P>R>0>S (D) R>P>S5>Q

e

e

oRyer § KI ¥ Rer o wadd P, Q, R AR S % | st S,2 AfiEman gt &

1 SR € T b TRed T wd w §

o)
o]
H3C-Cl >—CI =g
P 0 R )
(A) P>Q>R=>S (B S>P>R>Q

(C) P>R>0>S (D) R>P>5>0Q

*0
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(CHEMISTRY |

\M the reaction,

P+Q—> R+S§

the time taken@ls% reaction of P is twice the time taken for 50% reaction of F.
— ——e e

The concentration of Q varies with reaction time as shown in the figure. The overall
order of the reaction is

Ay 2 B8) 3
(C) 0 (D1
{l
[Q
[0}
Time g
Ratacif
o= arfifesan,

P+Q — R+S
ﬁPaﬁ75%a¢fﬁﬁmmwpaﬁ50%m@mﬁfmwwﬁ§wﬁaw%|
Qaﬁﬁﬁam,aﬁﬁﬁmmmﬁaﬁmﬁ%lwmﬁmaﬁmﬁg
(A) 2 - (B) 3

€y 0 O 1

Space for Rough Work / = w1 & ==

@;/ “ﬂﬁ = | i - C;”\ H. 1510 \.gmdu’t”f
o= QT [ pT ’Q%i
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(CHEMISTRY |

/ Congcentrated nitric acid, upon fong standing, turns yellow-brown due to the formation of

(A) N+ (8)NO, © 0% ©) M0y
wammmmwmmﬁwﬁqﬁﬂﬁﬁmwmﬂmgv
(A) NO (B) NO, (C) N,O (D) N0,

y‘( he compound that does NOT liberate CO,, on treatment with aqueous sodium
b

icarbonate solution, is E
(A) Benzoic acid (8) Benzenesulphonic acid %
(C) Salicylic acid V@(Carbolic acid (Phenol) '::1:;l
A ) weh e areEEie R gr sfifEa ) CO, 7 A &, T §

(A) =g Ird (B) TIAHHIE 37
(C) Jfafafers st (D) @RETIG 0 (HTA)

«0 23 || lIIlllIIIIiIlIIIIIIIl||||




[ CHEMISTRY|

SECTION - 2 : (One or more options correct Type)
wvs — 2 : (& a1 3 W) ey uaR)

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.

wmﬁsagﬁmm% |mmﬁawﬁmm) (B), (C) 3R (D) €, form
A UF U s e E

31. The initial rate of hydrolysis of methyl acetate (1M) by a weak acid (HA4, 1M) is

1/100"™ of that of a strong acid (HX, 1M), at 25 °C. The K, ofH4 is

(A) 1x10* (B) 1x10-S (C) 1x10°¢ (D) 1x1073
@ wHiee (IM) 3 gda ard (HA, 1M) g]1 9d 3UEe 3 RS X 25 °C ®
vad 3 (HX, 1M) B & A 1/100 & ) HA® K, 1 qied &

(A) 1x10 B) 1x10-3 (Cy 1x10° (D) 1x1073

Space for Rough Work lﬁaﬂ_‘é‘ a?fﬂ'Q‘WH
fﬁmb Qgg)@\g
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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—x* electron deiocalisations.

(B) o—c* and o—x electron delocalisations.

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

(D) p (filled)>o* and c—>7* electron delocalisations.
ten-qﬁawmz-qﬁ?m;ﬁmﬁmmmﬁﬁ?ﬁ%
(A) oop (Red) M ocon* TG [RATAIE

(B) o-—0" 3R o—r FAFA ARG

(C) o—p (IRA) AR o7 TAFLA fawRAHIHRT

(D} p (WRdE)—>c* AR cor* o ISR

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

?(ﬂ [CHNH,)5CIICly and [CrNH,),CLIG! ©

®) [Co(VHy), ChI" and [EINH){(H,0)CIY
[CoBr,Cl,}*~ and [lgrBrECIz]z‘ @ a

(D) [PHNH,)(NO)ICI and [PUNH,),CI1Br |

Su-HEoTE ATV % T W ¥ A U & THER A qHegdl <9 €, @ ©

(A) [Cr(NH,),CICl, 3R [CHNH,),CL]Cl

(B) [Co(NH,),CL,)" ¥R [PUNH,)(H,0)CIT*

(C) [CoBr,ClL,J % [PtBr,ClLY*

(D) [PINH,),(NO,)ICI &R [PH(NH,);Cl\Br

plat

‘ *0
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( CHEMISTRY |

34. Among P, Q. R and §, the aromatic compound(s) is/are
(A) P ' (B8) Q C) R (%) )

Cl ' @

L}/ AICbrp.é
0 T

ﬂ (NHiCOs

O O 100-115 °C
0 .
P, 0, R3R S & Wrifew diffe &8

(A) P B) @ C) R D)y §

Space for Rough Work J F=a * % o e

“0 B IR
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(CHEMISTRY ]

enzene and naphthalene form an ideal solution at room témperature. For this
Foammm——

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

(A) AG is positive fQ &)B’}/AS.W‘ is positive
(C) A‘S1sur1'(:mndin|;s = 0 P \MAH = 0

ﬁﬂmmwwwwmwmﬁlwmfﬁmw

>
x
-
24
=
w
T
O

FIA € (§)
(A) AGUTHE & | (B)  AS frgpr, TS & |
(C) ASapam =0 (D) AH=0

* 0
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(CHEMISTRY)

- SECTION -3 : (Integer value correct Type)
WS — 3 : (QUIE AT WE UBR)

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

SEEE 5 & | U U & SN 0 § 9 d& (SF1 WiHe) & &g Bt
P QUi & |

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} gamr 99 4 iR 20 a.mu. & | He i1'g &1 -73 °C WX < sivelt
WTEE Ne® NI CRIFA TN AL I “M” TS I MBI HAE

37./ EDTA% is ethylenediaminetetraacetate ion. The total number of N—-Co-O bond
@ angles in [Co(EDTA)]'~ complex ion is

EDTA* TR STetii Sqrediee o & | <iget 9 [Co(EDTA)]- % N-Co-0
gy Fo R A W & |

W\nw; diaursnsint
@ Space for Rough Work / &3 &4 & fg s | 233
@ = j IR
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(CHEMISTRY |

3{9& total number of carboxylic acid groups in the product P is o ©

@ZFﬁWWWH@&ﬁWm? | ¥ «\:4

: «
o M (ho . :
; Q P E W
“‘0 '-E]) _ .0( ;0
-4 o f-ou
Lo -t {,_

39. A tetrapeptide has ~COO/{ group on alanme 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

g SeleRs § e W ~COOH 19 fema & | ga Yl W@ AHET gRT TR
(Gly), ¥ (Val), B Yenfas (Phe) T ¥ (Ala) T € ¥ | 59 CEUTES B
e gensit (mafve IREHR) w A qart o -NH, g fve &% & W
Sk SN

/ " AN
40. The total number of lone-pairs of electrons in melamine is LN N

Fepfi W IuTE gAEgHl & TETe gl B Pl Hem § S:l rjj
Ny
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/Ss 8\@ g &a\\?

T |
T ovconcs B

§&SEQ9'I_§ — 1 : (Only One option correct Type) &
@ gL \@vs ~1 : (b3 T 9E fAweT yaR)

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

79 @S § 10 Tl e ¥ | AE U ¥ 9R A6 (A), (B), (C) AR (D) &, R
H $IA [ Hel © |

J/ Fora > b > ¢ > 0, the distance between (1, 1) and the point of intersection of the
lines ax+ by +c=0 and bx+ay+c=0 isless than 2y/2. Then
& a+b-—c>0 (B) a-b+c<0
(C) a-b+c>0 (D) a+b-c<0
a>b>c>0 % G, (1, 1) a1 @AM ax+by+c=0 T bx+ay+c=0 & Hfoeds
RgFdaatghaz aang @@
(A) a+b-c>0 ' (B) a-b+c<0
(C) a-b+c>0 (D) a+b-c<0

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

interval [0 , %} is

A 4(2-1) @/2\5(\/5—1) © 2(2+1) @ Nz(2+1)
W[O,%]Waﬂﬁy=sinx+cosx Wy=|cosx~sinx|§1ﬂqﬁﬂg&§'ﬁwg:
A) 4(+\2-1) B) 22(2-1) © 2(\2+1) O 22(\2+1)

O  Space for Rough Work / &% mﬁa‘b—%mrwﬁ
C, -
oLb “’Y +b = ©

(

¢ = O

% A4 L K *QJY '{'Q )
D (\o o) 4o
\ *u) 6 """ @@
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W /A *m (el = TR
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/

Wber of points in (— o, %), for which xf —""x sinx—cosx=0,is .
(A) O (B) 4 (C) 2 (D)
b

(- o0, 00) W Ta=gall &1 T, 515 [T X2 —1sinx—cosx=0. € :

(A) 6 (B) 4 (C)

23 "
44, e value ofcot( Y cot”! (] + % ZkD is
k=1

n=1

23 25
™ 5 = (©)
Q\Lf& ‘TQ ): cot” (1+A>; 2kD &1 A R o
= | . X

I

(\,
R W 5 @ (8)5\23 v ©
N » ®
Ji&) wn( "+ %) \7\ e @*\ e o ML 3 ‘

0
ﬁépace for Rough Work / aa—vb?}"‘iﬁl'& & oo
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%UW& passes through the point [1 ,%) . Let the slope of the curve at each point

A
(x, y) be £ L+ sec (XJ x> 0. Then the equation of the curve is

i [2) 2 1 (x) _
‘y/sm (x) =logx+ > (B) cosec . log x+2

2 - 2 1
(C) sec [}Z) =logx +2 (D) cos (%) =logx +5

Wﬁiﬁﬁ‘-‘g[l%] ¥ R ¥ | 7 fF gdd g (n, y) W 9% Bl yaerd

f+sec&),x>0 e, T4 gsh &1 GHER §

(A) sin (ﬁ) =logx + -;' _ (B) cosec &) =logx+2
2 2 1
3 (C) sec [‘i‘}) =logx+2 (D) cos [‘)‘c}") = log x + D)

Space for Rough Work / #eg &1 & farg ==
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[ MATHEMATICS |

I : ,
46. Let f:15,1{— 3 (the set of all real numbers) be a positive, non-constant and
2

1
differentiable function such that f7(x) < 2 f{(x) and f(§)= 1. Then the value of

1 — 4’0 ¢y

J f}r)dx lies in the interval 1?%}//@’) 'J:C}?l :G)
| | £

172

(A) (2e-1,2e) _ BV (e—1,2¢~1)
© (e;l,eml) (D) (0,%)

71 fF S B,l]—x?; @ aRafye dEmal B WTEd) (S ORI E, JERAa

1

N AaGeHIT Wwerd & R R £ (0 < 27 (%) asnf@= 1%, dd J f(x)dx

&1 719 = s A © "

(A) (2e~1,2e) B) (e-1,2e-~1)
e—1 ( e-1

C) {=—.e-1 D) [0,—

(%) [ 5 - J _ (D) 5 J 8
=
<
=

b Space for Rough Work / %<t &/ & fero w= T
<
=

0 | o ow | .
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— A Il N -
MPR =3i+j-2k and SQ ='? - 3} -—42 determine diagonals of a parallelogram

- A A

A
PORS and PT=i+2j+3k be another vector. Then the volume of the

paralielepiped determined by the vectors PT, PQ and PS is : .
j 5 B) 20 (y/;o (D) 30

A1 6 PR=3i+] —2k a1 SO =1-3j -4k U@ THiaR g PORS ¥ faeoi
PuiRe @xd § ofR PT=17+2) + 3%k & o |fdw & | @9 @il pT, PO @0
Ps gN1 Preifa iR Yewas o1 amad &

(A) 5 (B) 20 (C) 10
48. Perpendiculars are drawn from points on the line xT
x +y +z = 3. The feet of perpendl ul Iue on the fine
%B"
x_y-1_z-2 % X _ y_
NS A 5778 "3 @ 27
[09@ oy f_y=1l_z=2 x_y-1
\bo\ € 3=73 =7 2= 7
+ ‘ : - :
{gﬁ T x by +z=3 W v A gizg Wﬁmﬁﬁﬁaﬁﬁa@@ﬂﬁwﬁﬁl
m-ma'ﬁﬂmwﬁ@m% ' '“’3
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} 6 [ MATHEMATICS |

:19/F<3ur persons independently solve a c%am problem correctly with probabilities

1 311

514°3° g Then the probability tt}?t*hé@ oblem is solved correctly by at least one

i acq g

i the; ;S U :1 %&‘3 B 253

\/V)/ﬁ B) ¢ ' (© 35 (D) 5z¢
awmﬂawaaamﬁmﬁwwﬁmﬁwaﬁ"—~-$maﬁ?ﬁ€a '
&7q & 99 W & S W BW Q4 BH 0F Al §N1 A% T 5y I B |
aifrear & - g

2 3 253

w2 ®) e ©) 352 ©) 5o

50. Let complex numbers o jand é lie on circles (x — x,)* + (¥ — y)? = r and

|
(x — x)* + (¥ — y,)* = 4r%, respectively. If z, = x; + iy, satisfies the equation ‘
!
|

2z2=r+2, then |of = | Lot - (Ltiyg) = Y
A — B) = 113 'U"Bqn)&:&f |
(A) N B) 3 k/(%ﬂ\ﬁ (D) 3 8
wﬁﬁﬂﬁwﬂ@rﬁramém-qa(x—%)uo Yolr = P2 TAT (x —x,)% + E
4 4114 G-y =4 W Raa & | A z,=» +zy0wﬁ'cb—{vr2|zo[2—r2+2aﬁu«—gce E; '
N AT &, T9 ol = o("ZO\"‘Y =
1 lod 1 l lj . lzvl \AY) g
A) B) > C) = >
A Space for Rough Work /aﬁdmﬁ%ﬁmm @ i
‘ 6= % &/HQ =
_9 - D) °+ A Z . - \ @
— Lt - 17 = T o V)

. $ | /\
\
93] ||I||II1|I|I|III||II|lIlIIIll®

* - ’”"gy
P v (2 D 6>

T S — . .... o e i



[ MATHEMATICS |

2 PR A A Sl

SECTION - 2 : (One or more options correct Type)
@S — 2 : (T a7 3fos wet e uaR)

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. -

4 @3 ¥ 5 qgleer ue § | W% uv d IR Qe (A), (8), (C) IR (D) &, T
q uE 41 At Wl E |

51. Aline / passing through the origin is perpendicular to the lines
Li(+07+ (=1 +20] + (4 + 20k, — o0 <t<o
L:(3+25)T+(3+25)] + 2+ )k, ~0<s<o

Then, the coordinate(s) of the point(s) on /, at a distance of \f17 from the point of
intersection of / and /, is (are) | '

w (.13 (\%,—1,0) © a1, y/(%%%)
Xl 1, S g @ o &, Y@l
L:G+0T+(—1+20] +(4+ 20k ,—0<t<w
L:(3+25)7 +(3+25)] + 2+ )k, —0<s<o0

W oad € | @8, L, W fea g @geil) & Fdwie, o vawei c 9 4 @
geT R A7 AP weE @), F=E @)

7 7 5 v
wiZid ® @9 ©aLy o 5.2.5
;Hg\%\ - &'V’Eﬁ” SpaceforRoughWorklaa—via?lﬁ%%'qm 1 ﬁ X
: _4 L2
= \“91 - z_,?__ @ \ Y
/'E (1~4)
-3 =z=% (g, (-

! ,
+/K\’(Lh 4) §

(-, %, D
3 a1
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52. Letf(x)=xsin zx,x>0.Then for all natural numbers n, f7(x) vanishes at .
’f rex) = RA @S’Kq{/_, .
R O

1
(A) aunique point in the interval (n. n+ 5)
=

D

]
(B) a unique point in the interval [n 5.0 + l)

(C) aunique pointin the interval (n, n + 1)

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

771 % £(x) = x sin 7x, x> 0, d9 W) gA-gOTDI 1 & T f/(x) 7 R S Bl B
(A Gi?ﬂ'l'a(n,n+%) # A UF fog ©)

(B) W(n+%,n+1) ﬁwwﬁiw

"

(C) 3R (n, n + 1) § THAA T fag W

G
(D) 3RTA (n, n+1) ¥ 3 RgA W | /\)o\ |
i

a @

Space for Rough Work / wed 14 & fw = A

~4q = €% (342g)  (Brao (219

B2 (A48T 4 43 +‘_}_S:‘+£’f+&i%

SRR - N a1 T

S~ 4 L o0g (84 4\ (s -

~ A
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53.

54.

¢

((MATHEMATICS ) .

an Kk + 1

LetS, = & (-1) 2 j2.Then S, can take value(s)
ket

(A) 1056 (B) 1088 (C) 1120 (D) 1332

4n k(k+ 1)
A R S, = Z D) T 2, S, e A o W B
=1

(A) 1056 - (B) 1088 (C) 1120 (D) 1332
For3 x 3 matrices M and N, which of the following statement(s) is (are) NOT ?

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

=

(B), M N — N Mis skew symmetric for all symmetric matrices M and @“@
(G N is symmetric for all symmetric matrices Mand N
(D) (adj M) (adj N) = adj (M N) for all invertible matrices M and N
3Ix3 anqﬁM@N%%Nﬁmﬁéaﬁﬁumwaﬁ%(%)?
(A) MF | @ RyeH-wAfAT B & SRR NTM N gafg @ fss-aatad § |
@) WWMWN&?WMN—NMW-W% I
(C) mﬂwﬁaanqs’iMawNasmMNmﬁa% |
) Tt gohAviR SATHET M AT N%ﬁ;r';f (adj M) (adj N) = adj (M N) |
-
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55. A rectangular sheet of fixed perimeter with sides having their lengths in the ratio

8 - 15 is converted into an open rectanguiar box by folding after removing squares of

equal area from all four corners. If the total area of removed squares is 100j the
[ . T i*—_-_..__——"’*—’___m

P

resulting box has maximum volume. Then the lengths of the sides of the rectangular
& &3 A9 .
sheet are @SL o @ S L x4
_ X W
(A) 24 (B) 32 (C) 45 D) 60 5
Wﬁﬁaaqﬁﬂmaﬁanwwamﬁ,ﬁwﬁwaﬁﬁmsns%
ﬁ%ﬁ%ﬂﬁﬂ%ﬁﬁwmﬁﬁaﬁﬁmquﬁ
AR Ot § uRafya Rear man & | afy P T it @1 et &Ea 100
2 o9 GRUMR 98 @ ST "ETW § | qd JAIGR e B el @

gt P € b o8 ~ Qk”'o)[‘QO)XS

(= 9
(A) 24 (8) 32 (C) 45 (D)} 60 \0‘0) |
A4DA — o430 =0 g (igk~) 1< (88 —10) =8
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SECTION - 3 : {Integer vaiue correct Type)
WU — 3 : (Uil 919 |el UBR)

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

ranging from O to 9 (both inclusive).

TH WS H 5 Y & | YR U9 6] SO 0 q o d% (S W) & d° B (Hd
g guie & |

56.

Consider the set of eight vectors V' = {a? + b} +ck: a,b,c e {-1, 1}}. Three non-
coplanar vectors can be chosen from Vin 2” ways. Thenpis
ars afeett &1 wegea V= {ai+b) +ckia,bce (1,13} R | VA

A afee 2 THR ¥ g off W € | 99 p &AM |
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57. Of the three independent events E|, E, and E;, the probability that only E; occurs is
a, only E, occurs is B and only E, occurs is . Let the probability p that none of
events E,, E, or E; occurs satisfy the eduations (a—-2p) p=af and (B -3y)p =2By.
All the given probabilities are assumed to lie in the intervat (0, 1).

Probability of occurrence of E;
Probability of occurrence of E;

Then

Eﬂﬂﬁdﬁﬂﬁaﬁa‘l‘,@a@ngﬁﬁma%aﬁaﬁmﬁ-ﬁnaﬁ,aﬂag
% ged 9 whrea p ¥ 9 $aE £, F e I MG ¢ © | 7 wemen
E,,EszBﬁ@r%qﬂ%tﬂﬂﬂaﬁaﬁmwp,wﬁwﬁ(a—zs)p=a[s
T (B — 3y) p = 2By B HET B § |mﬁmﬁmﬁfm(o,1)ﬁﬁ%

E, % e BY MRS
E,% bcA @1 Mkl
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59.

60.

The coefficients of three consecutive terms of (1 +x)" *
Thenn =

5 are in the ratio 5:

[ MATHEMATIGS |

10: 14

(1+x)" " & & B U81 F [ONF 5:10: 14 FHUA HE | T, n =

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 cards is 1224.
If the smaller of the numbers on the removed cards is k, then k -20 =
Qﬂ?“@ﬁirmﬁﬁﬁmmlﬁnm%ﬁ | €Y PHATTT EE3l alel
#1E T A P Y o) € aiR safine wet @ At w1 3 1224 ®
Ify freTer MU Hret @ faftea demel # § TYIR G k €, 99 k-20=

2L a

A vertical line passing through the point (h, 0) intersects the ellipse 4+t 3~

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

if A(h) = area of the triangle POR, A, =
8

"\EA,—SAZ—

IQShSl

ﬁq(h,O)ﬁWaﬁﬁwmwmzﬁdQﬁ%+

A(h) and A, =

min

1 chsr ). then

§=1 Bl fargell P @R Q

W HIe & lwﬁsﬁﬁaﬁngwmaﬁwﬁaﬁﬁﬁRwﬁ?ﬁﬁ

& 1 afx Ay = B POR &1 8176, A, =

lQShSl

8
%,aa-\-/—ga,-saﬁ

ARy 3R A, =

min
In<hsl

(o5 2

=

A(h)

\‘-s

’
F

[ Gn-30R = Jo

*0
Lo

Nej

10 'f\+‘sC
5
§ :

’ﬂ@(\d‘

———

n+ S . “*KC
Copy v

fd\-

—

Space for Rough Work / Heat %4 % [T ¥

I

"y

Ny
Cﬁ\ +H

™

- —

WA

n!

W@C‘u—\

¢

- 4% = 36
-

—

—

ol (nv)!

—
W

[ S
Sl (-

LR,

(0 —~\0R-1o (n=)

r———

[ 4

(4o 4R 8 =




