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A. General:
This booklet is your Question Paper. Do not break the

et ERCORECE seals of this booklet before being instructed to do so
?ﬁ;% h W _ Sanr _ AR | by the invigilators. ,

2 WF-UF B HS (CODE) 39 TS & S oy I | The question paper CODE is printed on the right hand
v = IR & fos U (U3 HEAT 44) TR BT | top comner of this sheet and on the back page (Page
N o No. 44) of this booklet.

3 T N % fag wh aﬁ'\raﬁ-ﬂwﬁw gRawr | Blank spaces and blank pages are provided in the
T8% s sd > a1s AfaRe srra 78 question paper for your rough work. No additional sheets
forr s | will be provided for rough work, :

Blank papers, clipboards, log tables, slide rules,
calculators, cameras, cellular phones, pagers and
electronic gadgets are NOT allowed inside the
examination hali.
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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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~ instructed by the invigilator. The upper sheet is a
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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

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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On breaking the seals of the booklet check that it
contains 44 pages and all the 60 questions and
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corresponding answer choices are legible. Read

carefully the inistruction printed at the beginning of each
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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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This section contains 10 multiple choice questions. Each

(B). (C) and (D) out of which ONLY ONE is correct. .
T @S 10 Tghwer 0 & | gedw 9 4 aR Ree (a), 8), (€) iR (0) . ot (R
¥ ST UF WE § |

PART | : PHYSICS

SECTION - 1 : (Only One option correct Type)
S ~ 1 : (b9 & W) Raeg woR)

1.

A particle of mass m is projected from the ground with an initial speed u, at an angie
a with the horizontal. At the highest point of its trajectory, it makes a completely
inelastic collision with another identical particle, which was thrown vertically upward
from the ground with the same initial speed ,. The angle that the composite system
makes with the horizontal immediately after the collision is -

n b/4 i 4 T
A 7 -B) 3¢ © 27% D) 7

meqm%ﬁwﬁmﬁfﬁwﬁfuoﬁﬁmﬁa-mwmﬁaﬁmw
& lagwnamw$mﬁ§wwww$m$mgv&n
W#ﬂgwﬁ,w%wﬁmﬁmﬁwmnﬁuﬁ
FT T Al | WG e Hag & qere a1g AR @ R o g -

T 7

T T
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*‘j 2. 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 |
;"f the lens is 3 times the wavelength in free space. The radius of the curved surface
‘ of the lens is

(A) tm B) 2m €Y 3Im (D) 6m

U% G STl o Ud ariad RifE o & 8 m WY I § Sl 6 avg &b
NPR BT (P-[AE8 & Iéﬂ%ﬁwmaﬁwﬁﬂiﬁaﬁaaﬁmﬂ—

T € | o & Mellg afpd Iss B asar B ¥
(AY 1Im B) 2m (C) Im (D) 6m

3. 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 cm and 5.15 cm of the
main scale. The Vernier scale has 50 divisions equivalent to 2.45 cm. The 24"
division of the Vernier scale exactly coincides with one of the main scale divisions.
The diameter of the cylinder is

- (A) 5.112cm (B) 5.124 cm w{ 5.136 cm (D) 5.148 cm
U% e B @AM A &b g 3 e Wed e afiar Sl o1 Sun gl
%’!Wﬁ%ﬁ?ﬁﬂﬁ'ﬂ?ﬁ'ﬁﬁﬂﬂ?ﬂ,ﬂ@W%S.IOcm@I‘x’S.IScm%
4/ grn oar § | aFRR U9 & S0 T 245 em & 9 ® | 39 g See
1 Al (24™) R g R F U@ W A 9SG 9l 81 8 | S 3

o ?
(A) 5.112 cm B) 5.124cm (€) '5.136 cm (D) 5.148 cm
Space for Rough Work / &%t T4 & fore @
7 5
i [ _:'. L3 ,
(o a ‘5{;_:,3. @
b g (} {r’ g # e_r (”rfj i" b
SN N B
by b !-.!T"'( . o )
JX ()§ L"f‘p N j,.,;"
ek T e
b v
: >ih,..
’y

‘3 | ‘ | AR




vRERR RGNy R AR e TR

|_PHYsIcs ]

; X h y ~.
The work done on a particle of mass m by a force, K{(x‘ +y2)m ! -F-(xz PR JJ
(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 Kn .

Ay — . B) — L

a5

T ‘\\' L

.t'j

K
© 5 @ 0

W 99, K| i+ | (k wo SR R @1 ReRid 8), T m
(x2+y2)3.’2 (F + )72

SEAE F BT B (3, 0) g F (0, 9) R 9% @ o Brow § 0 vy w®
ST &, FIe &% vy T 37 4ot Reg & | 560 9 GR7 R 11 ordf ey &

%3
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[ PHYSICS )

5. One end of a horizontal thick copper wire of length 2L and radius 2R is welded to an
end of another horizontal thin copper wire of length L and radius R. When the
arrangement is stretched by applying forces at two ends, the ratio of the elongation in
the thin wire to that in the thick wire is .

(A) 0.5 (B) 0.50 < 2.00 (D) 4.00

TF 2L WIS 9 2R Frowr & Al s R & ve R @l L owig g R B
qrel U gael Afas IR 9 afes & gRT WIS T ¥ | 39 oaRel & el RN
R gl @B} T ST 2 | Udel g I aRi H Seigle &1 orurd f 2

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

6. A ray of light travelling in the direction —12-(1 ++3;) is incident on a plane mirror. After

reflection, it travels along the direction %(f - «/5]) The angle of incidence is
(A 30° (B) 45° (C) 60° (D) 75°
% |Hdel U1 UR Tuferd yebrer fawor & Ut feem -;-(5+J§})*a* NECERD
e T R %(f—\@})a‘im‘cﬁ% | T 1 ST YT §
(A) 30° (B) 45° (C) 60° (D) 75°
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Two rectangular blocks, having identical dimensions, can be arranged either in

configuration I or in configuration 11 as shown in the figure. One of the blocks has |§
thermal conductivity x and the other 2x. The temperature difference between the
ends aiong the x-axis is the same in both the configurations. It takes 9 s to transport K&
a certain amount of heat from the hot end to the cold end in the configuration 1. The BN
time to transport the same amount of heat in the configuration Il is

@ FHUl SEAPR TRl B Swl REMER @ R 1 R 0§ agReg
fbar T & | Tewl B ST Areidal k T 2k & | I Rt F v b o
BRI W A0HA &1 o) 899 & | R=ara 13, oo ) v PRed ame W
BR ¥ 38 BR 9% T ¥ 95 o ¥ | R 1 N e A @ o 5
IR & forg wmg &

Configuration I - Confi uratic}? u _
> e Nl o
; ‘}:? 2% ] ))
K 2K K B -
. X
(AY 205 (B) 3.0s (C) 455 (D) 6.0 s

A pulse 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~!. The final
momentum of the object is

(A) ,03x 1077 kg ms™" (B) 1.0x 1077 kg ms1

{C) 3.0 x 1017 kg ms~1 (D) 9.0 x 1077 kg ms™"

TP BIT a5y, ol O™ § R argven A €, gEr @ 100 ns B v W @)
piaar Jawid =l & | WS R Al 30 m ¥ 9 wem @ an
3x108ms™' 8 | 9% &7 3 W -

*3'

(A) 0.3 x 10717 kg ms~" (B) 1.0x 1077 kg ms~!
(C) 3.0x 10717 kg ms? (D) 9.0 x 10~ kg ms~1 b
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9. Inthe 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 '
A @n)t @( (2n+1)% ©) (n+1)d D) @n+)2

2 4 8 16
e I fg-Rere yam # A w-3e & el g &1 g fha e ® | O
farg @1 o ) s @t digen Rar diaan & omefl 8, wreR & (e 2 &
qqi #H) :
(A) (2n+1)i (B) (2n+1)i (C) (2n +1)i (D) (2n+1)i

2 4 8 16

10. 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 dgnsities is
(A) 1:4 B) 1:2 €) 6:9 (D) 8:9
51 sFffFarefiel Yo-uRAE areel AT BT IRA] S 2:3 & U A §
S 39 U& ReraMiy &9 ¥ aReg fear o g, aasﬁmxﬁmmeﬁw
U 4:3 ¥ | % Ufed &I AU ® |
(A) 1:4 B 1:2 (C) 6:9 (D) 8:9
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| SECTION -2 : (One or more options correct Type)
" S - 2 : (T AT IS wE Rew g

.} 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.

T GUS # 5 Fghder 4o € | 5@ 7 § 9r Reed (a), 8), () 3R (D) &, R
W U 71 3t el E

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 ~ can be

P2 -
32
= n et OO
: - e
€ 35 (D) 4 A e

a‘fﬁazkﬁwmﬁwaﬁmaﬁﬁmwm:p] T p, B

ST AR T ¥, U GeR 9 T R gU T @ ¥ | S erst ¥ g
¥ R g Y i ol § | 39 @ W SR ew ¥ 6w ¥ 2R 9 ®

¥e R 87 QU & | 7 o L W e g

*3

¢ I
32 o 2T
(A) -4 - (B) 755 "R
32
(€) 73 (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, #) = (0.01 m) sin [(62.8 m™') x] cos [(628 s1)1].
Assuming z= 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. '
\(Q,)/ The fundamental frequency is 100 Hz.
I R w oReg &t afa N dedl TRt weew
¥x, 8) = (0.01 m) sin [(62.8 m™') x] cos [(628 s')] ERT &fud &1 w81 & | afy
=314 FEH ST 9 Fr e W) 878
(A) Trdel ot gem s |
(B) SR & o=Ig 025m & |
(C) ARNgR A SN} & Tl &1 BT AR 0.01m & |
(D) T SMIRT 100 Hz & | :
L] \ :
[ \ ’
o ]\ L
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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 8

then released. The switch S,, is then pressed to charge the capacitor C,. After some

time, S, is released and then 8§, is pressed. After some time,

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

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

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

(D) the charge on the upper plate of C,is —CV,,
S}/. Sz/p Sy

e

e A

2Vy —— —_—

fom & <ol uRuy 4, 3 TR wiel 9l SuREl § uRde @ aifar c.¥ |
URY H Ra S, @ g9 o € @i wais ¢, pf w9 9 ol 8 o |
TG T S, Bl Big XA I ¥ | 59 WA wuiRe ¢, 3 sf| e ¥
ford R 5, BY <o o & | PO THE F 99 S, aﬁ@‘r@ﬁmm%ws
ﬁmw%lgﬁaww

(A) C, B S ©Ie W 20V, IR & |

(B) C, & HUN we W CV, 3y & |

(C) C, I FW @ W YA ALY & |

(D) C, B! FW ®T W — CV, 31 & |
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A particle of mass M and positive charge (¢, moving with a constant velocity
i, =4ims™', enters a region of uniform static magnetic field normal to the x-y piane.

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

'. The correct statement(s) is (are)

miiliseconds with a velocity 4, = 2(\@5 + ;) ms”
{A) The direction of the magnetic field is —z direction.

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

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

30

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

Uh M SO T Q °9 AY HT B, S i, =4ims” F UHEHM 9T |
Threliar 8, vreme ReR de@i &3 4 U9 &xal €| 48 90N 89 x-y 9 &
JNSgad & T HP] [FRAR &8F x=0 W x=L AH YAD y & 79 & faw € |
T YEOE &3 B YE FU 10 el JFe A R W qEd &R
172=2(\/§f+j) ms™ ém@mm% | TEY yhE 'R

A) JIPE & <z e A & |
(B) Jadbig & +z fesr # & |

(C) ﬂa-crﬁue%srzﬁrtrﬁnm 5032M 3P ¥ |

1007 M
30

(D) FIHIT & BT GRHAT THE T |
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15. 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 Sl

of radius R and density 3p. The compiete arrangement is placed in a liquid of density

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

2

47Rpg
~(A) the net elongation of the spring is Y PN
,f - : '?1 \,
- '\ 3 “; [ \:' 4 ‘i 3
‘ Sﬂ'Rng lu,, f \ B Ug,. A \
(B) the net elongation of the spring is ~ 3 5

(C) the light sphere is partially submerged.

B} the light sphere is completely submergéd.

TP 391 R 9 O p a1l S Nod Bl Yo SI9T IRd F8FT ¥ T Ry 9
el T E | 9 R @1 w9 e k¥ | R & g AR B g e
MeAd § wiist T § R 5w R 7 99 3p & | qof Rt @Y 2p v $
<@ H ¥ O & ok sue) arrawen § ogud R o ¥ 1 9l vew O

4zRpg '

(A o @l we qelgie —5; §

8z R’
By fom @ e dafy — 5 ¥ |

(C) &l Merd AP HY A G GN ¥ |

(D) &l et QUi WU A G AT E |
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SECTION - 3 : (Integer value correct Type)
Gus - 3 : (UIT% 919 Wl W)

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

ranging from 0 to 9 (both inclusive).
3 WS H 50T © I.melwoﬁg‘ﬂfﬁ(ﬁ?’f?ﬁﬂ)ﬁ?%ﬂﬂaﬂm
i@ quiie & |

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
refative to the disc and the system rotates about the original axis. The new angular
velocity (in rad s7') of the system is ﬂ‘b

U 50 kg T 0.4 m 501 Y THaH ¥%F AUt FHealew o/ & S 10 rad s
g 97 4 gH X § | &) tHeAIH TR Beel 9R @ v W e o
| U3 R B gd Y 39 UPR 5 qd W W@ W1 & 5 T R F owl @
W wel B | IS T BT FHAN 625 kg G BNAT 02 m ¥ | 39 R #
wﬁvﬂuﬂﬂ(mds-lﬁﬁwm(maﬁm%wwm%ﬁéhw

m%fr%wawéﬁéﬁmaﬁ%?ﬁéaﬁ?ﬁmﬂawww B

F ET2) \\
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| PHYsICS |

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 'f\, ’

A4t T GIfSTH & B G FHI: 4.6 G 23 eV & | 91E1 T QST F AR

A bob of mass m, suspended by a string of length I, 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

! o
vertical plane, the ratio};_ is 2

qa%mamm:fwwqm_aﬁmﬁmgw% | 39 & 97 e
oI & W i AR Od ¥ U@ g9 [ SR & I gAH § | 3O e
ffg ® I8 e W m IR & NP W TARY 9Ug A ¢ | g/
MeA® [, TSl B ST § efedl g3 & O URY A fRmEer w v | S
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19. A particle of mass 0.2 kg is moving in one dimension under a force that delivers a
constant power 0.5 W to the particle. If the initial speed (in ms™") of the particle is

zero, the speed (in ms™1) after S s is )

WO.ZkgWWWWW%ﬁﬁ,Gﬁ%WﬁWWO.SWW
o 2 ve fren § e ¥ | afk wor @ uRfye TR A § @ 55 919
@ T (ms! #) BRI | 4o ¥

.

4

t_:\, ‘

20. 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 number
of nuclei {expressed in nearest integer percentage) that will decay in the first 80 s
after preparation of the sample is :

wwwmwmmmwmm 1386 5 B, DI
afrar 10° fye iy Yo & | AR In2 = 0.693 B T4 AW 80 s ¥ fagfed
Wamﬁﬁiﬁaﬁmﬁaﬁﬁwﬁmm(mﬁmﬁwﬁmﬁ)%

g
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SECTION -1 : (Only One option correct Type) \b
S — 1 : (BaeT T WEl ey UHTR) iy

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

39 @ ¥ 10 TglFea ue € luﬁwmﬁwﬁwm).(s),w)eﬂ?(m%ﬁﬂﬁ ,.
3 ¥ad UF T2 L |

21. 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 \[H{ —-2900 &J

(C) -16.11 kS (D) +16.11 &J

CO,(g), H,O(1) 7 TG (319) &t faxem are Wl 25 °C W HAe -~ 400 kJ/Ara,
— 300 /el 3R 1300 kJ/AIE & | SR U0 7@ 3 25 °C W S8 We ¢ &

(A) +2900 &J (B) —2900 &J
(C) -16.11kJ (D) +16.11 kJ
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( CHEMISTRY)

22. KIin acetone, undergoes 8,2 reaction with each of P, 0, R and S. The rates of the

reaction vary as

0
Cl
HaC-Cl >—CI g ‘
P 0 R Ky
(A), P>Q>R>S B) S>P>R>Q
\€) P>R>Q>S | (D) R>P>S>Q

ORI & KT % R ! 9 P, O, R 9IRS & W1 o 8,2 s o & |

¥ At 9 <X & uRadw & v w9
- ol
cl
H3C-Cl >——cr NN
P 0 R S
(A) P>Q>R>S B8) S>P>R>Q
(C) P>R>Q>S (D) R>P>8>Q

Space for Rough Work / &3 &4 &TfFIQ'WFT
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| CHEMISTRY |

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

bicarbonate solution, is

(A) Benzoic acid (B) Benzenesulphonic acid
(C) Salicylic acid (Q)/ Carbolic acid (Phenol)
diftre it STefta Af$an gpEie g gri affsar &= CO, T da &, | &
(A) I=NZF Id (B) I=HTIEHITE T

(C) wferfafers art (D) FRAfAH et (WHTe)

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

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

CHEMISTRY

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

(A) R<Q<P (B}/Q<R<P,

(C) R<P<Q (D) Q<p<1§

fr=fafaa @@ oma i P, @ T4 R IR fa@R Sifg -

P=[FeF 6]3“. Q= [V(H20)6]2+ IRR= [Fe(H20)6]2+.

[Pel AR BT e HH I FeAbol FH Gadbry g0 7 (BM. H) F FTAR §
(A) R<Q<P (B) Q<R<P

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

Space for Rough Work / %<2 %14 % oy wm=
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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 .

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

(A) 2 B) /3 i g
(€) 0 «.._(D/ 1
A
Qo
[Q]
Time g
A
forr arfrfimam,
P+(Q — R+S§

§ P& 75% ffear o1 wwa P @ 50% afufrm # fag 0 wwy B ger A <6 E
0 % vt wigar, affra w9 SRR fors ¥ <eie T ¥ | g0 iR A waw IR ¥
(A) 2 (B) 3 |

) o (D) 1

*3
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26. Congentrated nitric acid, upon long standing, tums yellow-brown due to the formation of
&y NO Bf Mo, ©) N0 D) N0,

W5 EIK® 3 P BT WA A1 diey ¥ F oRafia S fead 9 @ el #

(A) NO  (8) NO, © N0 (D) N,0,

27. 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)/104pm (B) 125 pm (C) 183 pm (D) 57 pm

1\\ Yy

L . vl 3 Yt
i ',\'

Qzﬁa’mAX#A*WWX“MH%W(H@WﬁHﬁ)%ﬁ&% X
g 13 X~ @1 Sdar 250 pm ¥, 99 AT @1 sgaErd g o

(A) 104 pm (B) 125pm (C) 183 pm 7 (D) 57pm

Space for Rough Work / = HH %ﬁw o=
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29,

[ CHEMISTRY|

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

<
Ay Fe(llD ®) 4y G

(C) Mg(l) (D) Zn(IT)

T H,S & arer Affer =1 W fA9 o1g amae o sreeiue aeETEs & W § B
§ a8 ¥ |

(A) Fe(lll) (B) AKII)
(C) Mg (D) Zn(I))

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

(D) The adsorption is irreversible.

25 °C 99 R T& el faera d ARfem < @1 afelig anera w afgivy e
T | 39 U & ford UE e §

(A) sy B 25 °C W ufihger & srawadar B §
(B) iferenywr wm § v e § |

(C) fereimy I 98 o qgar & |

(D) e arqwpaiig & |

3
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| CHEMISTRY |

30. Suifide ores dre common for the metals
.(A/Ag, CuandPb  (B) Ag, CuandSn (C) Ag Mgand Pb (D) Al CuandPb
A FewTEE AAEh & ®U ¥ U 9 91 9T @

(A) Ag CudRPb (B} Ag CudRSn (C) Ag MgdRPb (D) Al CudRPb

Space for Rough Work / &2 %4 & fofe @™
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 CHEMISTRY |

SECTION - 2 : (One or more options correct Type)
wug - 2 : (TP AT 3w W famew 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.

T @ ¥ 5 9EReer we & | TA% 0w ¥ 9R Aiwe (A), (8), (C) 3R (D) &, R
¥ e 71 Afdw wd € |

3l

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‘)Wis positive

(C) S =0 | (D) AH=0

surroundings

WW‘_WWWW'wmﬁwmﬁ | 39 upH ¥ fad <T@l
T E (8)

(A) AGUTTEF T | (B) AS(WW% |

(C) ASgram =0 (D) AH=0

*3
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24 LU

ey ) R - e s LN —



(CHEMISTRY |

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

is(are)

(K) [CrNHy),CICI, and [Cr(NH,),CL,ICI

(B) [Co(NHy),CLI* and [PANH,)(H,0)CI]

(C) [CoBr,CLY>~ and [PtBr,CLJ-

(D) [PUNH,),(NO,)ICI and [P{NH,),Cl1Br

SR ARG & 37 wig § W UF € UeR 9 wegan o € aw §
(A)  [CHNH,);CIICL, iR [CH(NH,),CL,]CI

(B) [Co(NHy)Cl]* iR [PHNH,),(H,0)CIT*

(C) [CoBr,ChI* &R (PtBr,CL>-

(D) [PUNH,)y(NO,)ICI iR [PNH,),ClIBr

fid

CHEMISTRY

il

wx ®

33. The initial rate of hydrolysis of methyl acetate (1M) by a weak acid (H4, 1M) is
1/100® of that of a strong acid (KX, 1M), at 25 °C. The K ofHAis -;
(A) 1x104 (B) 1x10- (C) 1x10% D) 1x1073
AR WiRE (1M) B gda o (HA, 1M) §RT 91 svged 8 oRfve =% 25 °C W
9t el (HX, 1M) &1 G 4 1/100 § | HA % K, & qeaio &
(A) 1x10- (B) 1x10-3 (C) 1x10° (D) 1x1073
Space for Rough Work / ﬁm&%ﬁ—mw
.3 25 | AR



L U Y-

(CHEMISTRY]

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

due to P
(A) o—p (empty) and o—n* electron delocalisations.

(B) c—c* and c— electron delocalisations. ' 5
(C) o—p (filled) and c— electron delocalisations.
(D) p (filled)>c* and c—=* electron delocglisations.
ten-q%awmz—qﬂﬁm:ﬁmmmmﬁﬁ%ﬁ%
(A) o—p (Ra@) R or* oI RAerfiae

(B) o-0d" AN o—m%ﬁ'ﬁ‘fﬁ faeeve

(C) o—p (IRA) IR oo FOaeH faReITeY

(D) p (IRA)—>o* AR o—r* TAFI e

‘Space for Rough Work / ed % % T ®a1
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35. Among P, @, R and S, the aromatic compound(s) is/are

(A) P B) 0 C) R
X AlCH
P
NraH
O . .
100-115 °c
O Ho
P, Q, R3R § & Rifes dfp &8

(A) P ® 2 €) R

(CHEMISTRY |

D) §

(D) §

Space for Rough Work / %<2t % %ﬁtrm
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( CHEMISTRY |

SECTION - 3 : (Integer value correct Type)
WUE - 3 : (YOI A1 |el UBN)

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

co @Ug H 5 0GT & | TRAE W BT SR 0§ 9 T (@I W) F g B Ybed

ST quid B |

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

AT W SueE gOEEH] & aTel gl B P 9 ¥

27. The total number of carboxylic acid groups in the product P is
I P ¥ preiateis o TR B $el WAl ©

0O o
1. H30", A
o] - P
2.0;
o ©O  3.H0,

Space for Rough Work / Tl B & [0 =

vy 28 LRI

L



AT AR AT

38.

39.

40.

. — S-S St —

| CHEMISTRY}

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 Brogiie
wavelength of Ne at 727 °C. Mis 1 y

He 3R Ne % oxo] =09 A% 4 3R 20 amu. ® | He 33 @ —73 °C W ¢ diveil
w7 e Ne @ 727°C WS Al R g § “M” TN E | MPI A ©

EDTA% is ethylenediaminetetraacetate ion. The total number of N-Co-O bond
angles in [Co(EDTA)}'~ complex ion is |
EDTA* TR st tgdice oA & | |ga I [Co(EDTA)'- & N~Co-0

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 -VH, group

B . TR L ISR

attached to a chiral center is

T tenwEs § T ) ~COOH 79 e & | g% gl ST oTvEe BN TR
(Gly), 3 (Val), Bfet Y (Phe) aim e (Ala) T B & | 39 CENRES F
i AEensll (e SReel) @ e qart R -NH, 9 fe b &
e § | ’

*3
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PART Ill : MATHEMATICS

SECTION — 1 : (Only One option correct Type)
WS — 1 : (A [P el RAdHeT Ta)

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

59 @us F 10 agRwer wea § | vde we ¥ IR fwe (A), (B), () 3R (D) €
¥ ael 0P e € | |

23 n KT 5 -
41. The value ofcot( ¥ cot™ (1+k>: ZkD is et \t ;
n=1 =1
23 25 23 24
A) 35 23 © 24 ©) 73
23 ‘ n
cot[ ¥ cot (l-i- T ZkJ] &AM B
n=1 k=1
23 25 23 24
A) 25 - ® 33 ©€) 5 ©) 5

- A A A =¥ A A A
42. 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 , PQ /and PS is
(A) 5 (B) 20 )y 10 (D) 30

AT R PR=37 4+ -2k @1 SQ =i —3) -4k TP AR a4 PORS ¥ fywol
PeiRe BYd & ol Pr=1+2]+3% U o ORW ¥ | &€ GRel PT, PO TRl

PS gRT PufRa wiaR SCwhas @l e ©
A) 5 (B) 20 (C) 10 (D) 30

Space for Rough Work / Fed B & o o=
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[ MATHEMATICS |

' . | .
43. Let complex numbers a and 5 lie on circles (x — xp)* + (¥ — y)* = r* and
(x — xp)* + (v — y,)* = 4%, respectively. If z, = x, + iy, satisfies the equation

2 |zgl? =72+ 2, then o] =
1 1 I
(A) “‘“\E ®) 3 (C) ‘\/_:] D) 3

Al 6wy d=d o W%W: aq (x—x0)2+(y—y0)2=r2 TUT (x - xp) +
-yt =42 W Raq € | I 2y = x, + iy, FHEI 2 |72 = 12 + 2 B G
&A1 €, 9 |of = '

1

44, Fora > b > c >0, the distance between (1, 1) and the point of irllteéectfl)% of the
lines ax+by+c=0and bx+ay+c¢=0 isless than 2\[5.Then L

MY a+b-c>0 B) a-b+c<0 /{/ff
(C) a-b+c>0 (D) a+b-c<0 |
a>b>c>0 & foW, (1, 1)3211%@13ﬁax+by+c—oabx+ay+c 0 & yfqeos
fgrdaaigi2 a9 @ i
(A) a+b-c>0 B) ‘a—b+c<o
(C) a-b+c>0 (D) a+b-¢c<0 e

N

p ‘Mf.-) ~ Space for Rough Work / ﬁm‘éﬂ?ﬁwm
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45.

{ MATHEMATICS |

3]

x+2 y+1
Perpendiculars are drawn from points on the line 15"=y-:'1—=5 to the plane

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

x y=1 z-=2 x y=1 z=2
W =78 =13 B) 3773 "
- x_y-1 z-2 x_y-1 z-2
(C) 2 3 (D) 3 2 5

aax+y+z=3wwx;2=}%l—=§ W Reg figali ¥ o B 9 €

*3

va-ure fonst g W fRerd €
x y-1 z-2 x_y-1 z-2
(A) 57 8 -1 (8) 2 3 -5
x_y=-1_2-2 x_y=-1_2-2
© =3 =5 @) 35775
k g =l (", Space for Rough Work / e T4 & ferq @I
RN
N ~ \\J !
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| MATHEMATICS |
46. Four persons independently solve a certain problem correctly W|th probabmtles
1311

2°4°4°%" Then the probability that the problem is solved correctly by at least one

of them is
/235 21 3 253
A 356 ®) 756 ©) 755 ®) 3356

Wmﬁﬁwaw%ﬁwmwaﬁmﬁw@—~—~%ﬁmaa%m
PR €, 99 FIR & S W BH A B9 S AR §RT 3% g 6y o @

PULEZS I
235 | 3 253
(A) 356 (B) 35¢ ©) 356 D) 556

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

interval [0 , 2]

W aE-1) e 2EEE-D) © 2FE) @ W) B

3T [0,%} TR G5l y = sinx + cos x TAT y = |cos x—sin x| ERT IRIF FFFA &

W 43-1) ® n2(2-1) © 232+1)  © N2(2+1) §

Space for Rough Work/?bﬁiﬁﬂf %N‘WF{ Y j ;
i . o
k" i ) ‘ r - ) l -
~ Ak
v 1 (\,}1
I 3 3 -
¥ {0 _— \ { B 5
LA Vi \1 T
LY
4 £
3 . ‘(_\i/ o : E” 1

s . 'L\ . ||umm\muuunmﬂj&g

\
p
.\.},) BESE
e



i s e e Ry

BRI IR A

| MATHEMATICS |

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

{x, y)be ‘,%+ sec Gﬂ, x > 0. Then the equation of the curve is
(). 1 Y\
@)/sm [xJ =logx + 7 (B) cosec LJ =logx+2
' ' 2 |
(C) sec (%‘CZ} =logx+2 ' : (D) cos [‘f) =logx+ 5

wwf&q[l,%) W el & | 7 P 0@ R (v, y) W 9 B yaviE

%+sec[ZJ,x>0 ¥ og T B IR ¥

X
() _ | z) _
(A) sin [x) log x + > (B) cosec [x =logx+2
2 2 1
(C) sec (—ZJ =logx+2 (D) cos (‘X) =logx+3
% x ;
Space for Rough Work / %< &4 & fow = _
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v

| MATHEMATICS |

1 .
Let f: [5, 1}—> R (the set of all real numbers) be a positive, non-constant and

differentiable function such that /"(x) < 2 f(x) and f G)= 1. Then the value of
!

J f(x) dx lies in the interval

172

A) Qe-1,2¢) - ®f (e-1,2¢—1)
© (o) © (0.5

rrrﬂﬁaf:B-,l}-»R @ IRARE dEgel FT G EE) (P U, AR

I

* 3'—ff ;

TN FAFAT BT & D ol f7(x) <2 f(x) asnf@-)= 18, @ J f(x)dx
172
&1 A 1 o=k A ©
(A) (2e-1,2¢) (B) (e—1,2e-1)
=] . . 1 e
(C) [‘32 ,e-i) . ©) (ET] K
o
. 50. The number of points in (- %, o), for which x2 —x sinx - cosx =0, is é :
A) 6 @) 4 ©) 2 ©) 0 %
(-oc,oo)ﬁ%ﬁﬁﬁm,mmxz—xsinx—cmx=0,3\_: g
(A) © (B) 4 € 2z (D} © .
Space for Rough Work / F A %ﬁﬂ'!ﬂl‘-{
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| MATHEMATICS ]

SECTION -2 : (One or more options correct Type)
S - 2 : (T AT AF G Ao w)

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.

¥9 9vs # 5 ggfasea 0w § | 1% 9o § 9R [ (A), (B), (C) 3R (D) &, R
9 U A7 A 9§ | '

51. 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 quares of

equal area from all four comners. 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

@ FRed aRan & SRR aww @, e ol @ owgat 8 15 %
T A &, Tl AR IR A W S & 9l B w] v g
AR 9t 7 aRaf b s & 1 AR Fee e w g sewe 100
¢, T URvE 9 @ e Ao | 99 JFAHR FER B yoRil Bl

ﬂ*ﬁlﬁﬁﬁﬁﬁz
(A) 24 B) 32 C) 45 D) 60
| Space for Rough Work / <2 &4 & [T &1
CO Y G
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| MATHEMATICS )
4an kk+ 1)
52, LetS§, = E!(—l) 2 2 Then S, can take value(s)
(A) 1056 (B) 1088 (C)" 1120 (D) 1332
4n Kk+1)
wﬁ?sﬁkm—l) PR e, e e e v
=1
(A) 1056 (B) 1088 (©) 1120 D) 1332
53. Aline / passing through the origin is perpendicular to the lines L\)(
LB+ +(-1+20] + (4 + 20k, — o< s< 00 R o

-~

Li(3+2)i+(3+25)] +Q2+ 9k, —w<s<m

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

w33 @ a0 ©aly o XX
T X1 1, O qAfRg ¥ Tord &, Yl

LiG+0i+(-1+20] +(4+ 20k, ~w <t <0

b:(B+2)i+(3+25)] + 2+ 9k, —0<s<o0 E
W o & |, 1, W Rew Ry (Regal) & Prdeie, o el 1 e g, % :
TR A AT A RE S, B g @ - *

A) @-%g} B) (-1,-1,00 (C) (1,1,1) (D) (%%-f;)

Space for Rough Work / <2 %74 %‘%IQWF{
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[ MATHEMATICS |

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

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

/'f;‘—‘ '. ¥ i |

1 !
(B) a unique point in the interval (n % 5.1 + 1) .

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

(D) two points in the interval (z, x + 1)

AT B £ (x) =x sin zx, x> 0, T4 GH YR-guITet 2 & T f7(x) Fe1 ) R gl &
(A) m[n,wr%) H [pHH (o i W

(B) W(ﬂ+%,n+l) H oA U8 fdg W

(C) SR (n, n+ 1) ¥ (HaH T fog W®

(D) SRR (n, n+ 1) 7 3 fIgal w

Space for Rough Work / %<3 14 % foq ®1m
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55. For3 x 3 matrices M and ¥, whichlof the following statement(s) is (alre) NOT correct ?
(A) NMNis symmetric or skew symmetric, according as M is symmetric or skew

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

(C) M N is symmetric for all symmétric matrices M and N

(D) (adj M) (adj N) = adj (M N) for all invertible mémces Mand N

3x 3 TE M A N F e Fra § @ 91w v T R () 2

A) M¥ FRE o1 Ryd-gaf 89 & IgaR MM N T8 A et 8
(8) T FHME MegEl M 9o N & oI My - NM v & |

) i el aeggl M = N F fag My TEiE §

©) il FopHvig AR M T N & AT (adj M) (adj N) = adj (M N) |

W F

1A

0
‘.;_<(- _
=
y 1)
o
-
g
=
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| MATHEMATICS |

SECTION - 3 : (Integer value correct Type)
Qus ~ 3 ; (IUId A9 HEl UoR)

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

&
i
'
i

ranging from 0 to 9 (both inclusive).

e
e A

A EUS 5T & | TS YT & SR 0 § 9 aF (I Mk & 99 B ghe
3Ny quiles & |

ﬁ—l at

the points P and (. Let the tangents to the elllpse at P and Q meet at the point R.
If A(h) = area of the triangle POR, A, = Ah) and A,= " A(h), then

56. A vertical line passing through the point (4, 0) intersects the ellipse —+

lnshs! 12<hs<i
8
f $A1—8A2=
Rg (h 0) ¥ ToRA TR @ i Y ddgn S+ Lo 1 ) fegalt P o 0
4 wm%lwﬁfﬁﬁaﬁpamgwﬁdﬁﬁwﬁ@ﬁﬁiawm

A(h) 3R A, = l,;n::S]A(h)

§ | 9 Agh) = PR[ST POR &1 8954, A, =
*a*,aa%.al—saf
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57. The coefficients of three consecutive terms of (1 + x) > arein the ratio 5: 10 : 14.
Thenn =

(1+x)"+5%ﬁqmﬁ%ms:m:m%mﬁ% ISCAE
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58. Consider the set of eight vectors V= {a? + b} +ck: a,b,ce {-1,1} } Three non-

coplanar vectors can be chosen from Vin 2° ways. Then p is

%ﬂﬁ?ﬁﬁﬂiﬂﬁm V= {a?+b}+c2::a,b,ce{—l,l}} i | V| dF
3R AR 2" FGR A g S e € | 99 p BT AE §

59. Of the three independent events £, E, and E;, the probability that only E, occurs is
a, only £, occurs is B and only E, occurs is y. Let the probability p that none of
events £, E, or £, occurs satisfy the equations (o — 26) p=oap and (B - 3y) p = 2By.
All the given probabilities are assumed to lie in the interval (0, 1).

Probability of occurrence of £,
Probability of occurrence of £, ~

< W g E E, 91 E, 4 9§ $99 E, $ g¢ B Wiedl o 8, 39 E,

Then

& He B MRS B & TN FAA £, F T B WG ¢ & | A el

E,E, T E, # 9 &8 & W 7 wed & wil@dr p, @Rl (o - 28) p = op

T (B -3) p = 2Py B TIE IRA & | R R s (0, 1) % Rert 8

A 9Tl €, 99

E, & gc &) miidddl
E,® Ue &l Widd
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60. A pack contains n cards numbered from 1 to . Two consecutive numbered cards are

| MATHEMATICS )

removed from the pabk and the sum of the numbers on the remaining cards is 1224.

If the smaller of the numbers on the removed cards is %, then k - 20 =

@ T A g FS § o e 1 3 n g fofea § | 2 T vl @
?ﬂé@ﬁﬁﬁﬂﬁﬁﬁﬁ%sﬁ?mﬁ@maﬁmﬁ?ﬂm 1224 € |
afy e T el @ ffted el ¥ § YR e k ¥, 99 k-20=

¥
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