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‘A. General:

This booklet is your Question Paper Do net break the
seals of this bookiet before bemg mstructed fodoso

‘by the invigilators.
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The question paper.CODE is prmted on the right hand
top corner of this sheet and on the back page (Page

dw “No. 44) of this booklet.
3 HE PR %%ﬂ'{@?‘ﬁ msﬂwms‘wgﬁazﬁr Blank spaces and blank’ pages are provided in- the
L g | TR B & PIg aRIRe e A8 | - question paperfor your roughwork. No addmonal sheets
fe SR | . 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 ms;de the

- eXxamination hall..
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' erte your name androll number in the space provuded
‘on the back cover of thisbooklet. -
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_Answers to the questions and personal detaxls 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

instrucied 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. . H
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Using a black ball point pen darken the bubbles

on the upper original sheet. Apply sufficient |o=o,.

pressure so that the impression-is created on the
bottom dupilcate sheet.
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-section.
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The ORS also has a CODE prmted on |ts left and rlght
parts. :
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Check that the CODE prmted on the ORS {on both
sheets) is the same as that on this' booklét and put
your signature affirming that you have veriﬂed this.
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SECTION -1: (Only One optlon correct Type)
YU - 1 : (PaeT Th e} e yam)
- This section contains 10 multiple choice questlons Each question has four choices (A)
(B), (C) and (D) out of which ONLY ONE is correct. -
$ @e H 10 sgReeq ueT € | U U 3§ WﬁW(A) (B), (C) 3R (D) &, o
% FIT T W R | |

1. A pulse of light of duration 100 ns is abs‘orbéd completely by a small object initially at -
Wmm%

Sl o AT ink,

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-

(A) 0.3 x 10717 fg ms1 (B) 1.0x 10~ kg ms?

V 3.0 x 107 kg ms—! ' (D) 9.0x 10" kg ms‘1

W@ﬁt"rmﬁ Ghmmﬁfﬁvrq:ﬂa@nf{% Wzﬁlowsaﬁwmaﬁ
pidn SR wRA ¥ | wWe A wRE 30w % 9 we @

3x108ms' & | a%g T Sifer v |

(A) 0.3 x 1017 kg ms~"! - (B) 1.0x 10-17 kg ms1

(C) 3.0x 10717 kg ms | (D) 9.0 x 1017 kg ms—"
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. 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 ifi the thick wire is _
(A) 0.25 (B) 0.50 _ 2.00 (D)} 4.00

T 2L T T 2R Broar & A AR AR % e RN @1 L o 9 R P
T T T Afie AR @ ST P gRT ST T ¥ | g4 aper & A R
R e TR 1 S Y | ude 9 A aR) # QeiyfE 1 ergue e g
(A 025 (B) 0.50 (C) 2.00 D) 4.00

X, 7 Yy 3
K +y‘2)3i2 I+ o T2y J}
- (K being a constant of appropﬁate dirﬁehsions), 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

3. The work done on a particle of mass m by a forcé, K { (

x-y plane is
2Kw ' ' _ K=
A — P - B —-
© - o
UF T, K| i b2 ] K T St BT RN 8), O m
: (Jc2+yz)3 (x*+y7) : '
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[ PHYsICS )

Twa- rectangular blocks having identical dimensions, can be arranged either in
b e AL MR T g WM

configuration T or in configuration 11 as shown in the figure. One of the blocks has

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

e e,

-ends along the x-axis is the same in both the configurations. It takes g,;m.tmnsport -

o i it ik Ao L

a certain amount of heat from the hot end to the cold end in the conﬂguratlon I. The
tlme to transport the sameamountofheat in the configuration 1 is '

aﬁwﬁw@aﬁwﬁ%waﬁﬁwmﬁmﬁvnﬁmﬁ%

T & | et # s wawar « 9 2« @ | ST ol xerr % @Y
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Configuration It

Configuration I - fomman ST
fo=ma 1 AT i
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K 2K K

(C) 4.5s | Voo (D) 6.0s
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A ray of light travelllng in the direction %(z -hﬁj) is incident on a pane mirror. Aﬁer :
W

reflection, it travels along the dlrectlon 5( -3 _]) The angle of mcudence is
(&/30° (B) 45° | (giSO" | (D) 75°

| wwmwmmmaﬂww Lr+37) & 1 e &
o= e e (1_45}) & ot & lﬁwwwaﬂua?faﬂm%:

(A) 3_0'° | | (é) 45° (Cy 60° (D) 75°

The diameter of a cylinder is measured using a Vernjg[_cfliipers witﬁ no zero e_gr_of. 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¢em (C) 5.136cm MSMScm

wémmmmﬁ%ﬁ%wwﬁ%ﬁ%ﬂwaﬁwﬁqﬁwwm
ﬁlqmﬁﬁﬁaﬁwaﬁwﬁqﬁaﬂw 7] 9 P 510 em SR S.1Scm B
.eﬁaﬁrww%!aﬁwﬁmﬁ%somuscmaigw%iwaﬁwﬁﬂﬁ
1 DEE (24" R g TR F UE A Q@ 9Ee QUi g & | S @
(A) 5.112cm (B) 5.124cm (C) 5.136 ¢m (D) 5.148 cm
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2 : 3. The'ratio of their partial pressures whén ‘ériclosed in a vessel kept at a.

constant temperature, is 4 : 2. The ratio of their densutles is

(A) (8)12.”7 (C)69H' \MSS)

aﬁm&ﬁmﬁawmmﬁﬁqﬁmwwz 3FFEATHAE | |
WWW&WWﬁW@ﬁT&HW? a“ersﬂa‘aawf%ﬁﬁma‘mﬁr
3T 4 ss*l“ﬁé?aﬂ?amcﬁum%

(A) 1:4 . ®) 1:2 , | (C) 6:9 (D) 8:9

@ In the Young’s double sfit experiment using a monochromatic hght of wavelength A,

the path difference (in terms of an mteger n) corresponding io any point having half

the peak intensity is

(A) (2n+1)f'-- | @X (2n+1)£ , \gg’}’ (2n+1)i (D) (2n—l—1)—
ww%%%ﬁxm%ﬁ%wﬁmwwmwslw
ﬁgzﬁrmwmaﬁ?ﬂwﬁmfﬂwaﬁeﬂﬁ% W%W &

| qﬁ‘r H) -
® (2n+1)-’27: (B) (2n+1)% - (© (2n+l)-§ e (2n+1)%
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9. The image of an object formed by a plano-convex lens at a dlstance of 8 m behind
the lens, is real and is one—thlrd the size of the object The wavelength of light inside

2
the lens is — t|mes the wavelength in free space. The radlus of the curved surface

e Le N ~,' 'f}
of the Iens Is o r‘; 2 e 4
(A) 1m e (@{,2 n (C) 3m (D) 6 Mo

wwwﬁawwmﬁﬂ%smtﬁ@m%wﬁ?ma?

Wwwﬁm%iéﬂﬁwmaﬁwﬁﬁaﬁaﬁmﬁ—
ST E | @ el b g Y agar o ¥
(A) 1m (B) 2m (C) 3m \ (D) om boaoed
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M‘;‘f
a with the horizontal. At the highest point of its trajectory, it makes a completely

inelastic coliision with another identl_(::a;Lipa_Ji__ich, 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 -

T /3 T
A 7 @ 3¢ jéf—““ ® 3
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10. A particle of mass m is prOJected from the ground with an initial speed u, at an angle‘*} y

z ” ia 7 7z
A 4 ® 3 © > © 3
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(A) FIPI & — feem # & | 6
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SECTION -2 : (One or more options correct Type)
Gog ~ 2 : (T AT A | frevew ya)

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

3 TS H 5 agfeed ueT € lmmﬁaﬂﬁmm) (B) (C)sﬂv(o)% Tt
W U a1 e ad § | |

11, A particle of mass M and p.ositive charge (0, moving with a constant velocity

# =4ims",

enters a region of uniform static magnetic field normal fo the x-y plane.
The region of the magnetic field extends from x=0 to x=L for all values of v. After
passing through this region, the particle emerges on the other side after 16}%«’\
miliiséconds with a velocity i, = Z(J_ 3+ _]) ms~' . The correct statement(s) is (are)

' (A/)/Si' he direction of the magnetic field is —z drrectlon

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

\}Qg The magnitude of the magnetic field 30 units. s

. o 100mM
(D) The magnitude of the magnetic field is 30 " units.

TP M. SAN T Q &7 b BT F9, SN &, =4 ms™ &
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12. Two non ~-con

ducting 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 ' : | - _ |

Ay -1 S %
N S
(C)ag : | (D) 4 L
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(PHYSICS J

13. A solid sphere of radius R and density pis attached to one end of a.mass—less. spring

of force constant k. The other end of the spring is connected to another solid sphere

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

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

- ArR’pg
yﬂ the net elongation of the spring is r -

_ 87Rpg
(B) the net elongation of the spring is 3k

\ﬁ the light sphere is partially submerged.

Al 0 A
SST T & 1 59 R w1 e Prawie £ ¥ | R v qay AR B @R o ;
'WQWW%WmRaw3p%IWWHﬁ2pW$
ST X O § SR ST AR § uie R o & | Wl uep 2

(D) the light sphere is completely submerged.

47zR3pg

B R ety s ¥

87Rpg -
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( PHYSICS ]

In the circuit shown in the flgure there are two parallel plate capacitors each of
capamtance C. The switch S, is pressed first to fully charge the capamtor C, and

" then released. The switch S, is then pressed to charge the capacitor C.,. After some
- time, S, is released and then S, is pressed. After sorhe fime, ' L

(A) the charge on the upper plate of C, is 2CV/,,. ' _ ,;/"Z*d ’
_ ﬁ the charge on the upper plate of C, is CV),. N G> o

- (C), the charge on-thie upper plate of C, is 0. | I '
) the charge on the upper plate of C, is —CVO o . A
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(A) C, o SR wiT W 2CV, I T |

(B) C, @ T T W CV, &Y ¥ |

(C) C, P T wic W Y A ¥ |

(D) C, B SU W W - CV, 37 & |
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accordlng to the equatlon y(x t) = (0. 0%\ n) sin [(62 8 m 1) x] cos [(628 ug‘)g.

Assumlng 7= 13.14, the _correct statement(s) is (are)
. The length of the string is 0 25 m.

The number of nodes is 5,,{}

ﬂ The maximum displacement of the midpoint of the string,- from its equilibrium'
| _ position is 0.01 .

{ " The fundamental frequency is 100 Hz.

T RR w e AR o O g gwqu%r iR
¥, 8 = (0.01 m) sin [(62.8 m~) x] cos [(628 s71)f] amaiﬁﬁaﬁrrﬁ% | gfe
= 314%@3&%%@‘@%

(A) fredet 9 g s & |

(B) sﬁﬁaﬁmozsm%f

{C) mﬁ@ﬁﬁsmﬁﬁ?ﬁrmmommﬁl
(D) ﬁamﬁ—rloof{z‘a‘fl
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|_PHYSICS |

s -3 (qpﬁmqﬁﬂé’tm

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

gﬁ@v@ﬁsm% lmmwwoﬁgaﬁ(ﬁwﬁaﬁﬁﬁafﬁrw'
s i s |

16. A particle of _méss 0.2 kg is moving in one dimension under a force thét'delivers a

* constant power 0.5 W to the particle. If the initial speed (in ms~1) of the p?rticie is
. W e “
zero, the speed (in ms“)afterﬁgls N
wozkgmﬁmwwwﬁ?aﬁﬁa Gﬁﬁswﬁaﬁwﬁﬁosww
WA R, U e A AR & 1Al sor 3 arfe iy 1 € 99 5 s a1
T T (ms—! H) B1
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17. A uniform circular disc of r mass 50 kg and radius 0.4 m is rotating with an angular
velocity of 10 rad s~! about its own axis, w'hic_h is vertical. Two uniform circular ‘_rings,_

each of mass 6.25 kg and radius 0.2 m, are gently placed -symmetricaliy 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 éystem rotates about the Original axis. The new angular,
velocity (in rad s7!) of the system is '

W'ﬁﬁwﬁﬁlawmm\ﬁﬁmwwﬁﬁm'
#ww'awﬁgqsww-%waawwmgﬁ%améamaﬁ_ |
Fﬁ?c_r‘éfiﬁlWWWWﬁé.ZSkgG%@TOQm%IWﬁWW |
waﬁuﬁuawmdrlﬁ)ﬁmsﬁm(waﬁm%mﬁaqwéﬁmm
m%ﬁsﬁwammﬂawﬂ%w%aﬁvﬁmwmww.

disintegrations per second. Given that /n 2 = 0.693, the fraction of the initial number
of nuclei (expressed in nearest integer percentage) that will decay in the first g& s

aﬂer preparation of the sample is
wmﬁm%mgaﬂmmeﬁq Tfreel, e sriemy 1386 5 2
afhaar 10° fgeT ufy Yoe 2 | 3Afe In 2 < 0.693 & 79 g g0 s ¥ faafeq
Wamﬁﬁﬁaﬁmﬁm@m(mﬁmwm T
‘ ‘ Space for Rough Work /Hﬁ*ﬁﬁl‘é%%@@ﬁ
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8.} A freshly prepared sample of a radicisotope of half-life 1386 s has activity_103
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19.

20.

&
-

A bob- of mass m, suspended by a- string -of length l1 is given a minimum velocity -

| PHYSICS ]

required to complete a full circle in the v \ﬁert:cal plane At the highest point, it collides

elastically with*ancther bob of mass 'm suspended by a string of length [,, which is

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

Ao 0%

vertical plane, the ratio 1, .18

B m SO F e [, ) SN G e g R | 5 v A R

Sl & S 5 SRl el § U g9 [T IR Ry e € 1 o weaam
g W I5 MaF TR m SIAF $ Nad § TR GO ey & -GN
TeF 1, TS B SN F ofew go § wur unw F RmERer w® & | on
SIRTT g IR 9 e § iaﬁﬂﬂ@%mﬁﬁwaﬁﬁiﬂﬁ

mmseﬁammﬁ@gﬁwmmwew Lo

3T

The work. functlons of Silver and Sodium are 4.6 and 2.3 eV, respectlvely The ratio of

the siope of the stopplng potenttal versus frequernicy plot for Silver to that of Sodium
is

) T AT & PR BT ST 46 923eV ¥ |anﬂae‘r%wé?ﬁﬁ%ﬁ
 fowa vd amgfy % dfe I & @I BT S &

"I
|
!




SECTION - 1: (Only One option correct Type)
- @US - 1 : (el U WE! [P yer) -
This s‘éction contains 10 multiple choice questions. Each question .has four choices (A),
(B), (C) and (D) out of which ONLY ONE is correct.

9 ©US # 10 9gR@ey ue § lmwﬁwﬁmm) B), (C)sﬁ‘\r(D)% ﬁﬁﬁ

i ao—cwrw weE |l

21. Upon treatment with arﬁmonlacai H,8§, the metal jon that precnprtates asa: _Iflde is
(A) Fe(ll) W“‘m_} ﬂ o ®) Al
€ Mgan O UB) ZndD Zm S |
@ﬁwHﬁ%wﬁﬁ?ﬁmmﬁwﬁwmmﬁmm&%ﬂwéﬁwﬁﬁm
() Fe(II) (®) Al
(C) Mg(ll) '. (D) Zn(II)

Space for Rough Work / %2t &4 % feo wIm=

v I T




| CHEMISTRY] -

22. In the reaction,

P+Q—> R+S

the time taken for 75% reaction of P is twice the time taken for 50% reaction of B \%Mm_ |
The concentration of O varies with reaction time as shown in the figure. The overal Lo

order of the reaction is

A) 2 | . ® 3
(@©) 0 - {1
| o y |
ek | oy Wﬁw A M3 \ro7k
0] | KT o
ek po '
N i
Time Qv G‘(’a 10° :
E3RsL

P—l—Q—>R+S1 . _
§ oy 75% i W P 50% s ¥ frg e W A g F A R |
Qﬁﬁﬁﬂm,mﬁﬁmwwﬂﬁmﬁﬂﬁéﬂs‘%lwmﬁmaﬁwﬁ%%
@ 2 e B 3 o
©) © B R

Space for Rough Work | TR T o TAT

5 T
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|CHEMISTRY |

23 Consider the followmg complex ions, P, 0 and R.

.= 0% 3% ” : _ M = b(
E \
C N @P=[FeFd", @=[VH0)]" and R = [Fe(H20)6]2+ |
of WBY R 4 ) i

The correct order of the complex ions, according to their spln-only magnetlc moment

values (mBM )is

(A) R<Q<P fﬁ P ‘l m(s) ‘Q<R<P

s Q9P
(C) R<P<Q ) Q<P<R
R ENIN A=
_' é RN
ﬁwﬁr@ﬁmmP QWRWWW 46’

gé

P= [FeFJ", Q [V(H,0);]"" 3R R = [Fe(H 0)6]2+
"WMWWWWWWWWm(B.M#)éﬁmﬁ
(A) .R<Q'<‘P. | ' | . (B) Q<R<P

©) R<P<@ (D) @<P<R
Space for Rough Work / %<8 %14 & 1o wmt
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[ 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

(A) 104 pm, B) 125 pm ﬂ 183 pm. (D) 57 pm

.,ff_/if 20 T3L: kl
A

T O AX ¥ A® ST W X o A s (@€ e § ) f A @

B 1 9R X %7 A 250 pm ®, 99 A” BT S g |

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

Space for Rough Work / %23 % & foig @I
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- wie nor CHEMISTRY |
- 25. Conce[]trated- nitric acid, upon long standlng, turns yellow-brown due to the formatlon of
Jﬁ() NO , (B) NO y)” NO | (D) N,0,

mmﬁwwmmmaﬁtﬁﬁﬂﬁwﬁwﬁaﬁamwwﬁm%7

(A NO - (B) NO, (C) N0 ©) NO

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

bicarbonate-solution, is o0 Na M09 ; | R : W
(A) Benzoic acid - @ ‘ | - {B) Benzenésulphonic acid Qg%:”?
(C) Salicylic acid QM w@”« J(B)/ Carbolic acid id (Phenol) @
e o iy %mﬁeﬁmmaﬁmmco i e &, 7w &
(A) it o | B) F~iTaewID omer
(C) wfaffers sret | (D) WRED 3 (BiHren)

27. Sulfide ores are common for the meta!é Lanh

WS Ag CuandPb  (B) Ag CuandSn (C) 4g, Ag"j’ and Pb ©) Y Cu and P
LS g0 A - X ‘
Rl ndiirag e am%ﬁl ¥ w5 3§ g7 o o) ‘ETlTj, g

(A) Ag, CusiR Pb (B) Ag, CudR Sn (C) Ag Mg3IRPb (D) Al Cu Gﬁ?Pb

Space for Rough Work /Elﬁ}?fﬁl& %%@W
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(cHEMISTRY] -

._,;,,_Methylene blue from its aqueous solutton is adsorbed on actlvated charcoal at

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

(A) The adsorption requires activation at 25 °C,
R e
(B) The adsorption is accompanied by a decrease in enthalpy.\{r o

The adsorptlon increases with increase of tgmperature

e 6
Jja; The a jsorptlon is 5’|;ever5|ble
25°cwwwmﬁamﬁﬁ@%ﬂﬂ?mﬂﬁ@amwaﬁmﬁwﬁm
(A)'eﬁ%rsrrwa%rzﬂcwamm%amm@éﬁ%l |
(B) st e 4 Ted v & |
(C) WreieoT ST W@ W gE € | o \\
(D) rfereier sy ¥ |

Space for Rough Work / %3 %14 % fog e




(CHEMISTRY]

- vy oen Mg OH :
@ KT in acetone, undergoes S,2 reactlon W|th each of P, O, R and S. The rates of the
regction vary as . _ C Cwy canlptalibr '
O o c”}?@%
| %O! 7 Ny S Cl o] o o
: HLC—Gl >—C| AN | t . 1 w208

- 3 2 # Cl | P odiramct
_ P 0 R s o
ﬂ(P“’Q>R>S B) S>P>R>Q
i}\ (C) P>R>0>S§ > (D) R>P>S>Q

Wﬁmﬁsﬁa@ﬁt@mi’ QR@?S%WQW«WSZW%% |

O .
. - PP
HaC~Cl >—Cl g A P
P 0 R S
(Ay P>Q>R>S . _ (B) S>P>R>Q
() P>R>Q>S (D) R>P>S5>0

30. The standard enthalpies of formation of COz(g) H O(l) and _glucose(s) at 25 °C are
— 400 kJ/mol, —300 kJ/mol and —1300 kJ/mol, respectlve|y The standard enthalgy of
combustaon pewof glucose & at25°Cis
(A,) +2900 kJ ‘ (B) —2500%kJ
ey -16.11kJ . (D) +16.11KJ
CO,(g), H,0(1) T TP @R & firae 97 Gt 25 °C R B — 400 kJ/AT,
— 300 kJ/sirer 6] —1300 /et & | 0RO Tepe B 25 °Cwquﬁaﬁ%

(A) +2900 kJ (B) -2900 kJ
(C) -16.114J- 7 (D) +16.114kJ
Space for Rough Work l_'ah'v%m % foo =
(i Hinls

L+ Oy L0, M’é s ~fo0 w b

Op = H;0 &'};M%DO x &

L o+ (M 220y = (g Hia D¢ 4H) = -1300

e s ” |||||||maummunnuiu




- (CHEMISTRY)

SECTION - 2 : (One or more options correct Type)
Gug -2 : (TP A1 3t wet R waR)

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

wwﬁsagﬁmm% 19?&%593?#%11?%3@@) (B), C)e,ﬂ?(D)%¥ o
ﬁ@maﬁmﬂ‘ﬁ% |

Q The hx@_rggﬂmgatma stabilities of tert-butyl catlon and 2-butene, respectlvely, are
1 dueto

| (A) o-»p (empty) and c—>7* electron delocalisations.
(B) 6—c* and oo electfon delocalisations.
(C) o—p (filled) and o—= electron delocalisations.
(D) p (filled)»c* and s—=* eléctron delocalisationsd.
tort-ajf AR N 2-9d HE: & SR ReRa R Bl § Ol 8, 4 &
(A) o—sp (Re) 3R o->z* ol Rieeriiaer -
(B) 0‘—>cs* 3R o7 JoaRM frwrfero
(C)V cop (gﬁ?l) Sﬂ'\f c—ms‘@ﬁ&“ﬁ ﬁlﬂ'l‘rﬂ?lﬂ'ﬂT
D) p ({ﬁﬁ)—-)cr Sﬂ'\f o—n* sﬁ'dﬁ'lf-[ ﬁl@ﬁﬁﬂ'ﬂ

Space for Rough Work / %=a &4 % forg e
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(CHEMISTRY |

32. Benzene and naphthalehe form an_ideal solution at room temperature. Fo[ this

=

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

7‘@@”2

: A65e0 &Qvo ' .
éﬁﬂﬂ@?#@?’ﬂﬂwwwwmﬁaﬁmﬁ% isvuzﬁqa‘vﬁﬁﬂa’r

P E (€)

{A) AG is positive

1

is posmve -

0 -

(A AGHTEE § N | '(.B) ‘AS(W'H’-TI?H'EFE\T; l,-'

(C) ASaram =0 (D) aH=0

- Space for Rough Work / &¥d &4 & {oTg w1
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(CHEMISTRY)
@ Among P, @, R and S, the aromatic compound(s) islére o

wr -'(B;)Q ©) R - wf s

e A

. ‘t’j‘ e T g S

AN
. 0%"' zNHz;)zCOe‘

. 007 100115

, X e
__"Hel

e S ————— et s

P, 0, R4l § % RMRw difre ¥

(A) P B0 ©r @S

Space for Rough Work / %<3 %1 % g ey
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(CHEMISTRY |

' 34. The initial rate of hydrolysis of me’_chyl acetate (1M) by a weak acid (HA, 1M) is
1/100"™ of that of a strong acid (HX, 1M), at 25 °C. The K of HA is
(A) 1x10% (B) 1x107 (€) 1x106 (D) 1x107
ﬁrfﬁxaqﬁé—d(1M)a$rgzi?im(HA,1A4)mwmma%Wf%avzs°cw
yaet S (HX, 1M) @ e 3 1/100 ¥ | HA % K, 1 {euted &

A) 1x10%  (B) 1x107 C) 1x106 (D) 1x107

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

~  is(are) o g
. | \}M [Cr(NH,)5CIICl, and [Cr(NH) CL1CE ‘ | N n- AV
@ .[C;O(NH3)4C“12]+ and [P t(NH3)2(H2())C[]+ o AN N
\(}ii [CﬁjBr'ZClz]z_' and [P;EFZCIZ-]z-;%&@ Uﬁfx ﬁx ) o
D) [PUNH),(NOy)ICl and T Ater

oo ATE T b g e ¥ S T @ e A e aw & 7w §
| (A) [CrNH,)CICL, @R [Cr(NH,),CL]CI o
(B) [Co(NH,),CL]* R [PH(NH,),(H,0)CII*
(C) [CoBr,CLJ* 3R [P?B}»zczz]zf
(D) [PHNHL),(NO,)ICI 8 [PANH,),Cl1Br

~ Space for Rough Work | & EEF&&?%TQ‘W
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| CHEMISTRY |

SECTION ~ 3 : {Integer value correct Type)
TUs - 3 ; (ipﬁzﬁ AT T W)

Thas :.-eCtIOI"I contains 5 questions. The answer to each questlon is a single dlglt integer,
ranging from 0 to-9 (both inclusive).

T @S § 5 e ¥ Immmwoﬁgw aﬁﬂi?nﬁ?r)%ﬁaﬁ%rfﬁrm
3T quries & |

36, EDTA* is ethylej\]edlamlnetetraacetate ion. The total number of N~Co—0 _bond
" angles i in [quy(EDTA)]l‘ complex ion is @/\

EDTA* Ty STeRHH éf:lwﬁé—d AT F ?@a I [(70()5511)1)4)]l ¥ N-Co—O
W?ﬁvﬁaﬁwﬂwé

37. The total number of lone-pairs of electrons in melamlne is
ﬁﬁ‘fﬁ R EE EREEI BT I B T e %
Space for Rough Work / el B %‘%‘Q‘W

 LIRMGATwAEwM
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(CHEMISTRY |

38. A tetrapeptide has _COOH group on alanine. This produces glycine (Gly), valine
(val), phenyi alaniner(.l?he)_and alanine (Ala), on complete hydrolysis_. For this

”t_etrapeptide, the number of pci'ssible se_quen_cés (pri_mary_structures) with _NHZ_Q’T_(,)..U_P
attached to a chiral center is. " | | .
T TEerEs § ver ™ _COOH s faemm & | 3% Gyot T AgEe BN TR
(Gly), ¥ (Val), e Yert (Phe) @ et (Ala) ST 2 ¥ | W S B
G Eaei o IRER) % wen ey o -NH, 31 fve g B T
safa & |

39. 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 4% Ne % TRWIY] @ HAE: 4 3R 20 amu. ¥ | He g € =73 °C W & #h
T TS Ne B 797 oC T & Fel T g § M AT | M®1 A 8

40. The total number of carboxylic acid groups in the product P is
Sare P ¥ wEifEEan i el @ pa el ¥ -

Q Op, 7™
],,:f 1. H:0* A

/

d 2. 03

o © 3.H 0, .
7 N

Space for Rough Work / T HA % [T ==

s
o 237
' 200
VE skt

M,

e

|
\ 2

30
o =3

.o !wv&ﬁ‘ RS

- .ﬁafﬁ% iew Mves o H;Tm,\ - :tj“
T e w8 (o 2
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SECTION - 1 : (Only One option correct Type)
Qog -1 :-(amrqzsﬂ‘aﬁﬁm.wm

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

R | R

41. A curve passes through the point (1 , %J . Let the slope Qf_ﬂt‘h_exg_g_ryﬂe at each point

(x,r y) be §+ sec [ZJ, x > 0. Then the equation of the curve is

by
o 7 S
i m@d - ‘ '
\[}({ sin (ﬂ =logx+ 5 : (B) cosec &J =logx+2
(C) sec (%}ZJ =logx+2 . _ . (D) cos (gxl) =log x +%

UF I ﬁ?g(l%) W ORE & | ﬁsu@aﬁr—g (o, ) W T @ g

fﬂw@,po &, 99 9% B TR § -

_ 1 ‘ : '
(A) sin g) =logx + 5 - (B) cosec &] =logx+2"
_(C) S€C (%‘CZJ = log x+2 (D). cos (ZxZ) = logr X+ -;—

Space for Rough Work / #e o1 % e =i
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(MATHEMATICS ]

42. Perpendtculars are drawn from points on_ the line ~ P =1 —g' to the plane

x +y +z =23 The feet of perpenduculars lie on the Ime

43. For a> b > ¢ >0, the distance between (1, 1) and the point of inters:ctionmof \t@
lines ax+ by +c=0 and bx+ay+c=0 islessthan 242 . Then %;6 RNV
A a+b-c>0 _ B) a-b+c<0
(C) a-b+c>0 (D) a+b-c<0
a>bh>c>0 & [T, (1 1)H?JTQ?§|T31\T ax+by+c-—07:[bx+ay+c—0’a'7§|ﬁﬁ®?{
ﬁwg%ﬁeﬁaaﬁqﬁz{ { B9 E, 9
(A) atb-c>0 (B) a-b+c<0
(C) a—b+c>0 (D) a+tb-c<0

Space for Rough Work / % HE & o '
Q'}Hbg% L= ]5" G\Jm& "a;wﬁi bt~z
by x Q‘fﬁ s om0 O (mm (x’-?wu o -
Al lpdy ¢ Wc S|

;:;w & %,la‘ﬂ s Lz 0 _ B
La At ol 1 \QU 2® afug, ?’ L tLh
SO N T e
R om0 A
. ,_,f--.m—-l-:-n ;7% ' ‘

Q"‘”ﬁ*; }ﬁ < 2 2 Yoo e
s, A by _.». . _¢. - 5




[ MATHEMATICS |

44. The area enclosed by the curvés y = sin x+ €os x and y = [cos x — sin x| over the
interval [0 , %] is o | |
A 4z-1) \(5/2\/5 (V2-1) © 22+1) (o) 22(yZ+ 1)

| araﬂa[ ] ) azrﬁy sinx + cos x TAT y = |cos x— smx] am Uﬁa@'?ﬂatﬁa%

®) _4(\f -1) @ n2(\2 —1) (©) 2(\/5+1) @ 22 (2+1)

 45. Four persons independently soive a certaln problem correct!x with probabilities '

1311'

2:°4°24°%" Then the probablhty that the probtem is solved correctly by at least one

o i \?’V‘»ﬂ\f\f
L ydg o 1 st
of them is P WVQ | |

235 21 3 253
A 255, B) 7356 © 35 - O 35

Wa‘rﬁaﬁﬁaﬂmﬁﬂﬂwmﬁmﬁw@ ——~l%5wexa°ms?rr

235 S 21 - 3 - 253

W B s © - O 35
2 ,1 : Spac_e'fqr Rough Work/aﬁ%_m%%'qw 0 2;9; 7T LOAR RINE'Y
Y ¢ 2 o ) .
i’\"\._’\ N
oy 7 W o
SN | S LAt w |
VM } : n s a 1
o \’& - G (ﬁ»@f)’ﬁ, oy "_) Ty - l %A.wam.) “ {3 2 v L0
&%@\\}.‘\?}_wﬁ:‘m.ﬁw‘ ‘mww.-;‘.‘.-..~....ru._-.._:,.m;.._,,~‘w._,k St e . ) -
\ ““%\ AT ‘g

o T U\ w gy

) RV VAEN
"% \ ') ,\\*ﬁ\‘-‘.‘-

4N _ ‘K\“&ﬂ | - Dyl |
2w o%ﬁ- \N&\a\_“—\fd\w yah + 2 ﬂ“ﬂ
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D,

P 1
348 j Letf: [‘" 1}—>R (the set of all real numbers) be a posmve non- -constant and

C(A) e-1,2¢) | ®) (e-1,2e—1)"

/%

A . s

Cfe—=1 o N b4 Ut AL
ﬂf( 2 36‘1) D) ( Tj by

[ MATHEMAT;CQ

differentiable function such that f"(x) < 2 f(x) and f (5): | Then the value of -

Piadhoiubt i
1

V - L 9 3‘(”*:"\ i 0
J f(x) dx lies in the interval f {0 & 3 v/

ICH Gy [%,_1}—>R et arafae el B W) U@ S,
_ A 1

AT BT B & forad o’ f/(x) <2 f (x) T f@:ﬁé’; aq J S &) dx

*g'

o A PR SRR A T -- o
(A) (2e-1,2¢) ® -12-D e
| ' b |
e—1 : e—1 R
Space for Rough Work /TR FLHATCERA s
. ‘ O a e
' y 2);&_4 s i )
L P f i?"’}i,-
o P4 c, st
T o, . , Q_?’?\ | !
o \ N .
\ Q?""“\ - ‘; . \ 4
. h 7 \ 2
o Y
] 2 VY
e -€ BT SARN
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SECTION -2 : (One or more options correct Type)
WU - 2 1 (VP T 3% W R o)

This section contains 5 multiple choice questions. Each

questibn has four choices (A),
(B), (C) and (D) out of which ONE or MORE are correct.

51.- Letf(x)=xsin zx,x>0. Then for all natural numbers 7, (x) vanishes at
(A) aunique point in the interval (n, n+ 5)
‘ Jg) a unique point in the interval (n + CER IJ

\,K(; a unique point in the interval (n, n + 1) | _ o
(D) ““two points in the interval (n, n + 1)

wﬁﬁf(x) = sin zx, x>0, aamﬁ ¥-quifepi n éﬁf?ﬂf’(x) o= W’{rﬂ%‘m g

(A) W(nn+ ) foWQ‘ch‘ﬁTg'q?

(B) aa?ma[w%,nﬂ] ﬁwwﬁr—gw

(C) 3T (n, n+1)ﬁw‘qﬁwﬁ:§w
(D) Wlﬁ(ﬂ,n+l)ﬁﬁﬁ§3ﬁw

Space for Rough Work / Wﬁﬂﬂﬁ%ﬁmm , A o | | \
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' 53 For 3 x 3 matrices M M and N which of the followmg statement(s) is (are) NOT correct ?
e

{(A) N M N is symmetr;c or skew symmetnc according as M IS symmeatric or skew
Symmetnc ‘f

(B) MN-

NM is skew symmetnc for all symmetnc matrices M and N

o
M M % is symmetnc for all symmetric matrices M and NV

P) (adj {4 (adj )= adj (MN) for all invertible matrices M and N

3x3 amgsﬁM.wNavﬁvﬁwﬁﬁfﬁﬁwmﬂtﬁ%@?

4 M3 T 1 R € 3 o Mgy < @ R
®) WW@@@MHWN&?%@MN NM Ryt Y ) o |

(C) WGH%WMWN$WMNW%| I ﬁx?‘
- ® WWWMWN%W(@W@M a1 ot

Space for Rough Work / %<2 %1 % foq w1

._ QNﬁhA§) = deﬁﬁﬂwq | : @&mgﬁjg .
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e\’en‘ts E Is B and only E, occurs is y. Let the probablllty p that none of
All the Qive porE3 Occurs satisfy the equations (a.—2B) p=af and (B —3y) p = 28y. (‘7/ 7
obab"ltles are assumed to lie in the interval (0, 1). f.f“"‘y
Then Obaballty of occurrence of £, - A \f} \A g
S . ility of oecurrence of Ey
%maﬁ% £\ B, T E, % ¥ %9t B, % wet @ wRedl o 2, %99 B,
LTMB%H?ITWE %Hﬁaﬁuﬁmﬁ*lwﬁ?m\%ﬁ »
S Ff?ﬂ(g 3y) ﬁﬂﬂ%ﬂﬁqaﬁaﬂmﬁw@ THHTON (o0 — 2B) p = of _1}}
% thg ﬂBY?rﬁWﬁEW‘cﬁ% | et SRt sTet (0, 1)#&% é’

\i\

| MATHEMATlcg]

SE@TIO\ 3: (Integer value correct Type)

Thie £ L2 gug - 3 ; (Qoife 9 et gehR) N
s Sect.o Ont e “
| "3}
ngmg from MO tg QUestions. The answer to each questlon is a single digit mteger\ O

Oth j Nclusive).

WV@U@# +
5 Uvy
a'ag’q‘lﬂr&ag %'Wmaﬂwoﬁgwmﬁrwﬁaéﬁﬁamm

Of the three Inde

@, only V B, o SPendent events E,, E, andE the probability that only £, occurs is
CCurg

fiﬁi

.»\ for Rough Work / ext @1 % forg @1

> % N oL
N g ‘s - \f}é S gt
D NN
g % o
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[ MATHEMATICS |

59. Consider the set of eight veciors V= {-a? + b} + cl@ 1a, b, c e {-1, 1}}. Three non-

coplanar vectors can be chosen from Vin 2” ways. Thenpis z\f” '
as it @ wRgE V= {ai+bj +okia,bc e {-L, 1y} R 1y ¥ AN

Wasﬂaﬁi%mzpwﬁ?ﬁwm% la-srp'émrm%

w1 Fe, Qf k zf.

60. ) The coefficients of three consecutive terms of (1 + %' are in the ratio 5: 10 : 14.

Thenn =

(1+x)””’5%?ﬂﬁmqﬁﬂ?gwszmma?ﬂwﬁ% | 9, n =

h | Space for Rough Work / %2t ¥ 3 forg @i %.H

s e S z
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