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by the invigilators. _
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The question paper CODE is printed on the right hand
top comer of this sheet and on the back 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,

Blank papers, clipboards, log tables, slide rules,
calculators, cameras, cellular phones, pagers and

electronic gadgets are NOT allowed inside the
examination hall,
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Write your name and roll number in the space provided
on the back cover of this booklet,
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Answers to the questions and personal details are to
be filled on a two-part carbon-less paper, which is
provided separately. These parts shouid 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
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pressure so that the impression is created on the
bottom duplicate sheet.
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On breaking the seals of the booklet check that it
contains 44 pages and all the 60 questions and

i T

corresponding answer choices are legible. Read

carefully the instruction printed at the beginning of each
section. _ ‘.
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PART | : PHYSICS

SECTION -1 : (Only One option correct Type)
GUS -1 : (&I U W) ey UFR)

This section contains 10 multiple choice questions.
(B), (C) and (D) out of which ONLY ONE is correct.

$.%S 10 TEREeT e & | 5k e A e e (a), (@), (©) 3l (0) €, o [
¥ 9 v el ¥ | j

e ST Tt

Each question has four choices (A),

8

A particle of mass m is projected from the ground with an initi

a with the horizontal. At the highest point of its trajectory,
inelastic collision with another identical particle, which was th

al speed u, at an angle
it makes a completely
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PHYSICS

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) Im B) 2m CY im (D) 6m
P WA I o P Ao il o & 8 m WY w e & o 5 @ &

S w1 G-REE ¥ | S ¥ o o o v Pt @) wened @ 2

TAE | ol & e afibd g @ aman e
(A) 1m B) 2m (C) 3m D) 6m

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 c¢m 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) S5.112cem \%4 cm (C){ 5.136 cm (D) 5.148 cm

U 9o B AR A F AT g R Ra 1@ iR SR @ swan B
g imﬁ%a?ﬂﬂﬁ'ﬂ?ﬁqﬁaﬂ‘{ﬁl,WW*S.IOcmGﬁ?S.ISQni
4 5 qrn ST € | AR R & 50 W 245 om % qew € | 39 afRR dad
@ AT (24%) AT g YR B OF wT ¥ e wuE @ | Ao @

4 ¥ \
(A) 5.112em \/4.24.:"; (C) 5.136 cm (D) 5.148 cm
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4. The work done on a particle of mass m by a force, X g = gl 3
(x -P).);’)J (x*+y%)
(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
’l2K7r Kn 5
i sh ik i Wy i K
A = B) — .

/1N
K . ;
(C) —2"5 WO ‘ ‘

& 9, K[W;,LE%W}J K v Sfad fmr &1 Reriz ), v

W%Eﬁmﬁ(a,wﬁﬁﬁ@,a)%ﬁﬁﬂ?waﬁwéqﬁawwﬁ
w?,ﬁwﬂﬁ'»yaﬁfﬁrwfé@%!wwmﬁmwmﬁwéz
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PHYSICS

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 E
(A) 0.25 (B) 0.50 \@/2.00 (D) 4.00

Ud 2L d=TE 9 2R Fowr & Al & aR F e RR @ L g 9 R B
qrel o gael Afow ar ¥ Aften & gR SieT T € | 39 aewen % e AR

R gl TSR a1 I7aT & | gafer 9 A aR) H 1 3Ud = 8
(A) 025 (B) 0.50 : 2.00 (D) 4.00

A ray of light travelling in the direction -;-(hﬁj‘) is incident on a plane mirror. After

reflection, it travels along the direction %(: ~+3}). The angle of incidence is
w (B) 45° () 60° (D) 75°

T T U R SOl v e R 2 (74 v3]) @ 1 e
aﬁm%w%(f—/ij)a‘fmﬁ% | RO 1 aTgaE T

(A) 30° (B) 45° (C) 60° (D) 75°

*3
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ends aiong 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 M

time to transport the same amount of heat'in the configuration IIis

SIS Tehl ﬁma’rﬁ%raﬁv-nﬁm

fa= 1 ! g
A'_ .‘ 2%

momentum of the object is

(A) , 0.3 x 1077 kg ms~1 1.0 x 10717 kg ms—1

{C) 3.0x 1017 kg ms! (D) 9.0 x 10717 kg ms~1

& B avg, a#mmﬁﬁwmwﬁ%.maﬁloonsﬁwmﬁ
pliaar seifs seq 2 lmaﬁwﬁﬁmmw‘s‘amaﬂnﬁ

3108 ms ' & | WWGTWW??
(A) 0.3 x 10717 kg ms—1 MQ x 1077 kg ms~1
(C) 3.0x 107" kg s~ (D) 9.0 x 10717 g s e

=3

Space for Rough Work / #e2 &4 % i%fQ"MFfﬁ. &
v‘ 1
™ . ol = )
i : . ‘;) ¥ :‘ 1

R r——




9.

10.

PHYSICS

In the Young's double slit experiment using a monochromatic light of wavelength A,
the path difference (in terms of an integer n) corresponding to any point having half

the peak intensity is ,
(A) (zm)% %ﬂ-ﬂ)—j— (©) (2n+1)§ ) (e

wzﬁnfa-ﬁaammaw—a‘eﬁ%@mﬁ.mmmmw? | T8
ﬁgmﬁmwwaﬂaﬁmﬁm%ﬂaﬁrﬁmﬁawﬁmnﬂi
Ua)fﬁ):

(A) (2n+z)§ 8) (2n+1)% (C) (2n+1)—;- (D) (2n+1)]—’;~

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 d9nsities is
(A) 1:4 B) 1:2 ) 6:9 M8:9
aﬁmﬁmﬁaw-mmﬁﬁmmmmzza%mﬁﬁl
mﬁaﬁwﬁ@m@aﬁﬁﬁmﬁfmwémmmmﬁw
S 4:3 € | T I BT U & - T

(A) 1:4 (B) 1:2 (C) 6:9 MS:Q
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3 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.

¥ WS F 5 agfamey we | W% 991 ¥ AR Raeq (a), (8), (C) 3R (D) B, Ry}
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SECTION -2 : (One or more options correct Type)
S -2 : (T I1 3iftres w0} Ry UHR)

11.

Two non-conducting solid spheres of radij 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

&
spheres, is zero. The ratio Z can be

:./ ':}i}
32 .7
(A) -4 - \40) 75 N

=3
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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 s .
,’i Assuming 7= 3.14, the correct statement(s) is (are) -
1 (&The number of nodes is 5.
¥ The length of the string is 0.25 m.

'\@2/ The maximum displacement of the midpoint of the string, from its equilibrium ;
position is 0.01 m. - !

{Q)‘<The fundamental frequency is 100 Hz.

ORI W oReg MR R o orad TomgRy  wHiERr ;
A, 1) = (0.01 m) sin [(62.8 m™) x] cos [(628 s)] ERT HRE & XA & | R ;
7=3.14 9F1 S 99 79 yous Oy & ;‘

(A) TRuEl @t w5 |
\BY S o @i 025 m ¥ |

TR ¥ SN & weafaeg @1 afean RReres 0.01 m & |
H|
i (D) el 3R 100 Hz & | 4
s \
: - ¥
\ 1
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13. In the circuit shown in the figure, there are two parallel plate capacitors each of KR
Capacitance C. The switch Sy is pressed first to fully charge the capacitor C, and o

then released. The switch S, is then pressed to charge the capacitor C,. After some
time, S, is released and then 33 is pressed. After some time,
(A) the charge on the upper plate of C, is 2CV,,
@) the charge on the upper plate of Cis CV,.
(C) the charge on the upper plate of C,is 0.

Q,(;é) the charge on the upper plate of C,is -CV,.

(A) c,ﬁwﬁﬁ—cwzc%m?l
N4 C, B FW @IT W o, iy & |
(C) sz‘?mﬁtéawqwam‘m%i

C; P F @IE W - cy, amy & |

Space for Rough Work / <3 Ear Ekf%mrm:r
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14, A particle of mass M and positive charge Q, moving with a constant velocity
i =4ms™, enters a region of uniform static magnetic field normal to the x-y plane.

The region of the magnetic field extends from x = ¢ to x=L for all values of y. After
Passing through this region, the particle eémerges on the other side after 10

milliseconds with a velocity @, = 2(\/§f + j‘) ms™' . The correct statement(s) is (are)
&) The direction of the magnetic field is —z direction.

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

SO0xM
w The magnitude of the magnetic field T3p  units.
~

;oo OO M
(D) The magnitude of the magnetic field is _‘;Q—— units,

Wﬂ'&ﬂ‘ﬂwﬂaﬁa@mwﬁaﬁmﬁwmmsﬁ?
112:2(\/37.?-1-_;) ms™' %ﬁm%ﬁm%"iﬂﬁwiﬁf

(A) F91 & 2 Rem § & |

(B) Y17 & +2 fowm ¥ |
50

(C) oI &% %1 uRem fQM 3P & |

IOOZM f

(D) FIBIT &5 F7 Reaoy =

Space for Rough Work / &< %14 %i‘anrm
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PHYSICS

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
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)

4rR’pg
3 the net elongation of the spring is T 'y &

| 87Rpg - (A
(B) the net elongation of the springis — 3, 5 o

(C) the light sphere is partially submerged.

the light sphere is completely submerged.

VP 3991 R 9 O p 911 B9 NAF B U6 s@TH Rd R b e AR |
Srel T E g R e g9 Fadie kg | R & g AR @ g a9
Mefd & oirel T & Rt Browr R 9 97 3p & | o fmams &) 2p o &
5 ¥ X@l 9 SR g anaraven ¥ ugud R o ¥ | 9 weud 3

4nR’pg '

(A) ﬁﬂﬂaﬁ%mﬁg 3k g |

87 R’
By & &t e Sufgfy 3,:98 g

(C) ol Merd aNifie HU & a1 gan € |

(D) ol et Pof w0 F §a1 g3 ¥
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SECTION - 3 : (Integer value correct Type)
S - 3 : (qUiles A1 WE W)

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

ranging from O to 9 (both inclusive).

16.

A uniform circular disc of mass 50 kg and radius 0.4 m is rotating with an angular
velocity of 10 rad s~! about its own axis, which is vertical. Two uniform circular rings,
each of mass 6.25 kg and radius 0.2 m, are gently placed symmetrically on the disc .
in such a manner that they are touching each other along the axis of the disc and are
horizontal. Assume that the friction is large enough such that the rings are at rest
relative to the disc and the system rotates about the original axis. The new angular

velocity (in rad s7') of the system is ﬂ.\\

Qf550kgao.4m%waﬁww:fﬁmﬁmmm$ﬁémmdrla?
Wﬂéﬁﬁwm%rﬂwmaﬁ%ﬁvﬁﬁwﬁwwﬁaaﬁ%
ﬁw@ﬁqﬁawmﬁﬂﬁaﬂwr@m%ﬁﬁé%ﬁ%wﬁ
Rt wef ¥ lu‘cﬁ?ﬁwo—v‘rmmas.zskga%vmuzm% | 39 @ @1
wﬁvﬁa%(rads-lﬁ)ﬁwﬁW(wsﬂﬁﬂﬁﬁﬁ%meé?ﬁﬂw
m%f&?%ﬁﬁam%dﬁmanﬁqw%aﬁ?ﬁmﬂamww

®Y TET B) Loy o8
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17. The work functions of Silver and Sodium are 4.6 and 2.3 eV, respectively. The ratio of l
» T

the slope of the stopping potential versus frequency plot for Silver to that of Sodium

is

ﬁwm%mwmw.éaz.aw% | F1E T JifeTT & AR

A
o

18. A bob of mass m, suspended by a string of length [, is given a minimum velocity

©

required to complete a full circle in the vertical plane. At the highest point, it collides
elastically with another bob of mass m suspended by a string of length l,, which is

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

/ :
vertical plane, the ratioi is D

WmWWW!IWﬁWﬁWEW% | 9 TF 9 Ry
wéw%m‘mﬁwgﬁwwﬁémwﬁlmm
ﬁiwwmwmmﬁmﬁmmmﬁ | g
wﬁwzzws‘aﬂsﬁﬁﬁmgmﬁwmﬁﬁmmwﬁrﬁ
IR g2mE RT g ey § L afe HoE F Aw gw Now @ o

mmamﬁvmmﬁwgﬁwmmwgaajim
2

U &

23
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[ PHYSICS

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~1) of the particle is

-

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

UE 0.2 kg S B BV TP g F =, 9 7 v Frag wied 0.5 W
@ﬁa‘m*wﬁwﬁnﬁfﬁaé | aft Hv @ IRPE R YU R a9 55 99
D T (s~ H) BV i, ¥

e

W

20. A freshly prepared sample of a radioisotope of half-life 1386 s has activity 10
disintegrations per second. Given that /n 2 = 0.693, the fraction of the initial number
of nuclei (expressed in nearest integer percentage) that will decay in the first 80 s
after preparation of the sample is

Ue qia TR fear gen e smgEe nfoed, Rraal and-emg 1386 5 &, @
wfpaar 108 Rged ufy Qde & | A 12 =0.693 & T9 UH 80 s A foufed
Tl 7 URfYE el # aems @1 su (ke Freedd guie §) €

., ) e

- s e



SECTION -1 : (Only One option correct Type) \b
TS - 1 : (bact U Al f[Adheq UPNR) e

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

¥ GUS H 10 9gAHeT WeT § | 0F e § 9R fwe (A), (8), (C) 3R (D) §, R
¥ B U TEl ® |

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

=
.4
E‘n
m %
T
O

combustion per gram of glucose at 25 °C is

(A) +2900 kJ -2900 kJ

\\97—16.11,@' (D) +16.11 kJ

COy(g), H,0(1) T Tq@a (81%) &1 favem s Wedisr 25 °C W &9 — 400 kJ/eia,
= 300 AJ/AT 3R ~1300 AJ/ATE & | 9T U0 T B 25 °C W T8 A gl ¥

(A)  +2900 kJ (B) —2900 &J
-16.11 kJ (D) +16.11 kJ
Space for Rough Work / Fed % & feT ®m Ny
f e abid,  Lonlioy sy s REYS AR
, 3 (8 y Yy L
'r_ R . ¢ ] b ;
) /' L { \
. oy X "’, *‘“ \_“_ :l‘ ) |
‘3 T gt T



CHEMISTRY

22. KI'in acetone, undergoes §,2 reaction with each of P, 0, R and S. The rates of the

reaction vary as

HsC-Cl >‘c5 | e @cs

P 0 R S
(A), P>Q>R>S Ws>p>R>Q
Qé/P>R>Q>S D) R>P>8>(Q

QmmﬁkI%ﬁmaaﬂmP,QRsﬁvs%mummSﬂa&rﬁme‘rﬁ’r%|
3 AT &1 X1 & IRadw & 9 #H 8

o}
cl
H3C-Cl >—c1 NN
P 0 R s
(A) P>Q>R>S (B) §>P>R>¢Q
(C) P>R>Q>S8 (D) R>P>S8>Q

Space for Rough Work / &d &%1d %WW

3 18 T
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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 Carbolic acid (Phenol)
diftre S Srelld Aifsan gemEie fagm gri e ax Co, 78 T &, 78 @
(A) I<IEF 3 (B) IHHIG ard

(C) wfefafors ara (D) FRAIfAF o7 (WiFre)

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

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

e
£
= .
w

o
(&

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

(A) R<Q<P Q@/z<R<€

(C) R<P<Q D) @<P<R
Preffarfaa dga omaHl P, Q T4 R W g i

P=(FeF", @ =[V(H,0)," 4R R = [Fe(H,0),]"". :
WP A B FE BH IT6 GEHO A qgS gyl 7 (BM. H) F AR @ Fﬁ
(A) R<Q<P (8) Q<R<P
(C) R<P<(Q (D) Q<P<K

Space for Rough Work /%3 %14 & fore @
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20

CHEMISTRY

in the reaction,
P+Q—> R+d

the time taken for 75% reaction of P is twice the time taken for 50% reaction of P.

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

(A) 2 (B) ;3
(C) 0 \\%

Time

fsr arfafeman,

P+Q — R+S

§ Pt 75% AfGEaT @1 wEa P @ 50% afyfirar # faw e s A gae A < €
0 A Rft= wigan, afyfra w7 owR i 3 3o ¥ ® | 30 afifhw A et
(A) 2 (B) 3

() 0 O) 1

3

Space for Rough Work / Fed %14 @ o1q =1
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WO Vg AT CHEMISTRY

26. Conpentrated nitric acid, upon long standing, tumns yellow-brown due to the formation of
&Y No . 0, ) N0 (D) N,0,

Wi TEHCw o P ol WA a1 Gy €1 § oRafia @1 e o @ B & o

(A) NO (B) NO, (C) N0 (D) N,0,

27. The arrangement of X~ ions around A" ion in solid AX is given in the figure (not
: g

I
1

3
i ol

scale). If the radius of X is 250 pm, the radius of A" is

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

# X poaly g BN
. -y ('K\' ] 17t T~

- CHEMISTRY"

N

TF 3 AX F AT 9 W X Mﬁm(ﬂﬁmﬂwﬁﬁﬁ)mﬁﬁnﬁ
§ 1 AR X &1 A€ 250 pm &, 79 AT B dE@E B

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

Space for Rough Work / <d &4 %i%r\rm
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28.

29,

CHEMISTRYI

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

(
{A))Q-Fe(lll) ®) 4 .

(C) Mg(1l) (\\M Zn(17)

wﬁmstﬁ?mwaﬁfﬁmmwﬁmmgaﬂmwmeﬁmm?rmﬁﬁm
A

(A) Fe(Ill) (B) Al(lN)
(C) Me(ll) WZH(H)

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.
7
A The adsorption is accompanied by a decrease in enthalpy.
(C) The adsorption increases with increase of temperature.

(D) The adsorption is irreversible.

25°Cammwwa?ﬂuﬁam@ﬁf@rﬁmﬁmﬂﬁsﬁamawaﬁimwﬁm
T | 3 9 F o aE e

A) SRRIYT B 25 °C TR BRI A aEwrEar B ¥
B) sy ymn & ¢t wedt & |

*3
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| CHEMISTRY I

Sulfide ores are common for the metals

Mg, Cu and Pb (B) Ag CuandSn (C) Ag Mgand Pb (D) Al Cuand Pb

WIS AEBI3S AR & WY # YT 9 910 91 §

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

CHemisTRY

*3
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CHEMISTRY

SECTION - 2 : (One or more options correct Type)
QUg - 2 : (T AT AfF 92 fIemey i)

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.

$ WUg ¥ 5 TERTE We £ | 1% 0 § aR e (A), (B), (C) AR (D) &, R
¥ UE 1 At |E g |

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

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

{A) AG is positive \@%S‘_m is positive

4= SR TRIeiE GURY G99 R U6 eE [Aadd 999 & | 39 UHE ¥ ol wE
BT ¥ (€)

(A) AGHTTHE § | (B) AS g Y@ & |

(C) A =0 (D) AH=0

Space for Rough Work / e &1d % fow =i
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CHEMISTRY

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

es«j/ [CHNH,),CI)CI, and [Cr(NH,),CL,]C!
W [Co(NH,),Cl,)* and [PUNH,)(H,0)CI]*
(C) [CoBr,CLI* and [PtBr,Cl,J-
WP [PUNH,){(NO,)ICl and [P{NH),Cl|Br
SU-FEGAE AMGTEE & I W ¥ A {6 @ YON B wegdd ki € 9w §
(A)  [CHNHS){CIICI, iR [CHNH,),CL]CI
\UB) [Co(NH,)CL]" iR [PUNH,),(H,0)CI]*
(C) [CoBr,ClJ> R [PtBr,CLJ*

,vu/) [P(NH,),(NO,)IC! ¥R [P{(NH,),CI|Br

b ot
_:A;V!,-’ i
=
ey
0

33. The initial rate of hydrolysis of methyl acetate (1M) by a weak acid (HA, 1M) is
1/100" of that of a strong acid (KX, 1M), at 25 °C. The K of HA is j

\le (B) 1x10-% (C) 1x10° (D) 1x10%

A T (1M) @t g8 3 (HA, 1M) R 9id 39ed 3 URM =X 25 °C ®
U9 Hiel (HX, IM) B o ¥ 1/100 § | HA & K, & qedied €

et
o ety

s AR S a1 e 15 R
E Y

(A) 1x10 (B) 1x10° (C) 1x10¢ (D) 1x1073

Space for Rough Work / mm&%ﬁqm
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34.

CHEMISTRY

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

due to

(A) /o—p (empty) and 7" electron delocalisations.
(B) o—c* and oc—r electron delocalisations.

(C) o-»p (filled) and c— electron delocalisations.
(D) p (filled)>c* and c—n* electron de|ocglisations.
ten-a;%awmaﬁvz-aﬁﬂww:ﬁmﬁamﬁﬂmﬁ@?ﬁ%ﬂ%
(A) o—p (Re) AR oor* TG ARG

(B) o—¢* AR o FALEA faeitaxo

(C) o-p (IRA) AR oor FATH fertaRo

(D) p (GR7)—0* 3R oor* FAE ARG

3

‘Space for Rough Work / &ed @1 & [0 =
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35. Among P, 0, R and S, the aromatic compound(s) is/are

% \@/QM

g AICK
—_— P
NaH '
0 = o
(NH4)‘2C’O3 R
100-115 °C
J =
P, 0, R3R § % Wriftw difre /8

W (A P \}}/Q N(>% .8

(D

Space for Rough Work / &= %14 % fore wm
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CHEMISTRY

SECTION - 3 : (Integer value correct Type)
QUE — 3 ; (YUIics W el UBTR)

1,05 section contains 5 questions. The answer to gach question is a single digit integer,
rnging from O to 9 (both inclusive).

S WIS H 5 W B | T We @1 SR 0 ¥ 9 dd (@M wiid) $ 919 & THA
siotg quie & |

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

bt e e e ¥ T T ) g v ¥ Q§>

w
(a1

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

Seqre P pEifif® o TR 3 oo We ©

o o
1. H50", A
0 P
2. 03
o © 3. Hy0,

‘3 28 LUTRERRARAmAE
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| CHEMISTR?}

i 38. The atomic masses of He and Ne are 4 and 20 a.m.u., respectively. The value of the

de Broglie wavelength of He gas at —73 °C is “M” times that of the de Broglie

wavelength of Ne at 727 °C. Mis @
1‘ He 3R Ne & UX#0] S HAT: 4 20 amu. & | He ¥ @ 73 °C W & Arell
‘i i wart Ne @ 727 °C TR ¥ Al o g @ M7 T E | M E

39. EDTA* is ethylenediaminetetraacetate ion. The total number of N-Co-0 bond
angles in [Co(EDTA)]'~ complex ion is
EDTA* Qe Seudm Sgigdiee 3 ¥ | wiga oA [Co(EDTA)]™ # N-Co-0
Sy @l B P T & 23

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

i tetrapeptide, the number of possible sequences (primary structures) with -NH, group

et —

j attached to a chiral center is L/\

' ' wéaﬁtassﬁmﬁw—COOngﬁam%Imﬂqﬂmmﬁmm RS
| (Gly), ¥ (Val), BFre Yef (Phe) s Jeii (Ala) e o £ | 39 oheEs B
wwifra el (s R B ot R -NH, 30 fave &% & o
e € | ’

T
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PART Ill : MATHEMATICS

SECTION -1 : (Only One option correct Type)
WUE — 1 ; (9 TP Wl ey TaR)

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

79 @vs # 10 agfiwer we € | &S W¥ H 9R 4F (A), (B), (C) 3R (D) &,

d $adA TP Hel € |
2 n
41. The value ofcot[ Z cot™ (1+ T 2k]] is
n=1 . k=1 L
23 @/ 23 24
A 35 23 ©) 2 ) 23
23 n
cot{ T cot™ (1 + X Qk}J B AF B
n=| k=1
23 w2 23 24
(A 25 \\9/2{3 © 2 @) 33
= 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=1i+2j+3k be another vector. Then the volume of the
parallelepiped determined by the vectors PT, PQ @ PS is
(A) 5 (B) 20 0 (D) 30
—p A A - A
I R PR =37+ - 2k T SQ=1-3j —4k & WHER TGES PORS ¥ Ryl
. = A A A L -
FafRa &3d € 3R PT=i+2j +3k U 3 8RRw & | 99 @fewl pT, P T
PS BT FMYTRE GAIdR SCWhad &1 ATda- &
(A) S (B) 20 (C) 10 (D) 30
Space for Rough Work / e Eﬂf%‘f?ﬂ?ﬂl‘—r
e { . 4 . / i y
T , i
ot ) o
! ; r ! —\!‘ 3 (?fi_; i ‘(f--\l "-. y !
.l { ¥ Hp\\' f‘
L™
# AR K é ‘.*‘\
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| MATHEMATICS |

43. Let complex numbers o and é lie on circles (x — x)* + (¥ — y)* = r? and
(x = xp)? + (¥ — yp)* = 47, respectively. If z, = x, + iy, satisfies the equation

2|zt =r*+2, then |a} =

A 1 2l 1
® ® 3 % ) 3

qr1 6 affas d@ o aan%zﬁw; J (= xp2 + (y =y = 12 WAV (x —xp) +
-yt =4 R RIT € | I 2z, = x, + iy, AT 2 z2 =2 + 2 B Y
Rl 8, 4 |o| = '

~

=
=il
o
[Nes)
s
r | —
‘"’;\%
C
|

LA
44, Fora>b>c >0, the distance between (1, 1) and the point of ihjcers\ection of the

lines ax +by+c¢=0 and bx+ay+c=0 isIessthanZ\ﬁ.Then 3 AL
£ L
\w/a‘:b—oo (B) a-b+c<0 o

U
(C) a-b+c¢>0 D) a+b-c<0
a>b>c>0 & fAQ, (1,1) T RN ax+by+c=0d bx+ay+c=0 & U<
R sdaaigha2 ae98 @ oot
(A) a+b-c>0 (B) a-b+c<0 AT
C) a=b+c>0 (D) a+b-c<0
g S8 “"_,-) SpaceforRougthrk!&?}ﬂ'&‘&?ﬁ‘I‘Q’W ]
, < / S !?‘-.I-r-'\
/’/ (! . \ K i )
‘\ [ LI [ <\ \ \
A ; ryit BN LD \ I\\ /,//
3 N Pl
. 2 fai @) = < Ny
§ a0 ot ] ¥ LS I\.‘.f 3L
- \-J . T

% . s {}v Ny
O :
A & P i T o

4 v §

BT, migad) T
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[ MATHEMATICS |

2 + |
45, Perpendiculars are drawn from points on the line . 2 ='L_r=§ to the plane

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

x p-1 _z-2 x_y-1_z-2
B = F a3 Bl 353 * 3
of X p=1 252 Y-l E—p
A 2- -7 5

+2 y+1 : -

T x4y +z=3 W@ == w e fgall 9 @9 e o #
ore-uTe e Y o) fRerd R

x y=1 z-=2 x y—1 z-2
W 3= - @ 55

x y-1 z-2 X -1 z-2
© =5 -5 O) 3=5=5

L1 4 (7 Space for Rough Work / &ed &1 & Ty wams
. \\ \ :\‘ !
‘ _ r'\ \( . \ ;
¢ 4% I8N 1Y a ) -
l L e
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_MATHEMATICS |

Four persons independently solve a certain problem correctly with probabilities

1 3 1 1
214748 Then the probability that the problem is solved correctly by at least one

of them is

j/235 21 N 253
\\5”‘)/2/56 ®) 256 © 25 D) 356

aﬁwﬁﬁmw%ﬂﬂwmwﬁmmﬁ%,%,%,%éimua%m
Wé,mmﬁwﬁﬁmﬁwwwﬁﬁmaﬁmwﬁm}mﬁaﬁ
mﬁ‘qﬁr%

235 21 3 253
(A) 256 (8) 256 (C) 256 (D) 256

47. The area enclosed by the curvesy=sinx+cosxandy=|cosx—sin x| over the
interval [O %] is
W 4(\2-1) Mi(xf—l) @(2(\/@1) 0) 22(\2+1)
SR‘R'W{(O ZJWstﬁ‘Iy—smx+cosx a7 y = |cos x - sin x| §RT TRIE S35H &
@ 4(\2-1) ® 22(2-1) © 22+1) (@ Wi(z+1) |
SpaceforRoughWorkfaﬁ}m Faqwm ' | o
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| MATHEMATICS |

48. A curve passes through the point (I 'EJ Let the slope of the curve at each point

(x,y) be ‘_Lé+ sec (XJ, x > 0. Then the equation of the curve is

3 ¥

1
‘%ﬂ (‘)ﬂ =logx + 5 (B) cosec (f) =logx+2
(C) sec (%'CZ] =logx+2 ' (D) cos (2;2) =log x +51

wafﬁfév—g'[l,g | ORA & | A 5 ulE R (v, ) W oaw @ wavr

%+sec(ﬂ,x>o ¢, 79 T B T 2

A (x)_, e (x‘_

(A) sin v ~logx+3 (B) cosec x}—logx+2
2

(C) sec (—5) =logx+2 (D) cos (gf) =log x+ %

Space for Rough Work / %< %14 % fore v
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[ MATHEMATICS |

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

differentiable function such that f"(x) < 2 f(x) and f@-):

!

J f(x) dx lies in the interval

12

B \

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

©) [e—l

)

1. Then the value of

{(B%(em 1,2e-1)

\or

2

1

B

%,1}—%& (T4 ar<ifas el B 9qTd) U UAeTd, SIERTY

1

T JTFANY W%W%ﬁf’(x)<zf(x)amf@=1%, G { f(x) dx

& AFE T s A
(2e-1,2€)

(A)

(C)

(A)

(e-1
L2

6

,e-—l]

The number of points in (- o, ), for whic

BN\ 4

1/2

B) (e—1,2e~1)

\or

2

1

=
an—cosx=0, is
2

D) 0

(~ o, =) H fagat # w71, F AT 22 —xsinx—cosx=0, ¥ ;

(A)

6

B) 4

%

(D) ©

*3 .
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[ (MATHEMATICS )

SECTION -2 : (One or more options correct Type)
QTS - 2 ; (T AT A W e weT)

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

$U WS H 5 ggfider ye & lmmﬁmﬁmm),(m,(o)aﬂuo)%‘,ﬁ?ﬁ
H U a1 3l W |

91. A rectangular sheet of fixed perimeter with sides having their lengths in the ratio
8 : 15 is converted into an open rectangular box by folding after removing squares of
equal area from all four corners. I 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
\y:/:z;x (B) 32 \(94/5 (D) &D

Wﬁﬁaaqﬁmqﬁmwwﬁ,ﬁwumsﬁaﬁmsmséa
ﬁmﬁﬁ.mwmﬁﬁmeﬁw%aﬁﬁmwwzﬁ
mamﬁﬁﬁqﬁaﬁﬁﬁ?mﬁm%‘luﬁﬁménﬁﬁmwmwo
%.aawﬁ‘wﬂﬂeﬁmmaaw?laaaﬂmwﬁﬁmﬁﬁ
mﬁﬁﬁﬁ:

(A) 24 (B) 32 (C) 45 D) 60
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( MATHEMATICS

4n _’S(k_"‘ 1)
52, Let S, = ‘E (-1 : k2, Then §, can take value(s)
1

\@/056 (B) 1088 (C) 1120 M{{) 1332

4n Kk+ 1)
wﬁ?sﬂ:kz(-l) LR TS, P A S e b
=]
(A) 1056 (B) 1088 (C) 1120 (D) 1332
. . I . . Qe
53. Aline/ Passing through the origin is perpendicular to the lines L\)(
I,:(3+t)?+(—l+2r)}'\+(4+2:)$,—ao<r<oo N&’. \’so,

P

L3421 +(3+2)] + 2+ )k —w<s<wm

Then, the coordinate(s) of the point(s) on [, at a distance of \fl—’i from the point of
intersection of / and l,is (are)

(175 7 4
i G £ 3} \9‘41"1:0) ©) (1,1,1) \QVG’E,EJ

T XGM , W qefg & Tord & e
LGN +(1+20] +(4+ 208~ <<

!2:(3+25)?+(3+2s)f+(2+s)@ —0<s<wm

W wET & |9, L R favg (e ¥ e, SRS AT
TR A AT A w e @), P g

(A) @ : g] B) 1,-1,0) (© @1,1,1) () ('97'5 §J
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( MATHEMATICS |

54. Letf(x)=xsin 7x,x> 0. Then for all natural numbers n, f*(x) vanishes at

X
i

1
(A) aunique point in the interval (n, n+ 5) S

~
1 4

\%a unique point in the interval [n & 5.n*t 1) _

\Q/aunique point in the interval (n, n + 1)

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

HIT ﬁh‘f(x)=xsin zx,x >0, dd 4! ?I;I-E[Uﬂ'ﬁn & f?ﬂ'Q’f’(x) T:'T‘:IWQI'TIB"W 8
(A) aiwa(n,“%] H e & fag W

- (B m(n+%,n+1) A todd U8 fig W)

\g//aiaﬂa(n,nﬂ)ﬁwﬁwﬁr—gw

(D) 3R (n,n+1) 7 QN fIgall ®

Space for Rough Work / &% &4 & foe @
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55. For3 x 3 matrices M and ¥, which of the following statement(s) is (are) NOT correct ?

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

symmetric

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

\}Q/ M N is symmetric for all symmetric matrices M and N

Mdjﬂ/f) (adj N)=adj (M N) for all invertible ma;ricesM and N
3x3 3MYEI M 7 N & g 71 § § 319 woem w9 68 (@) 2

(A) MY ARG 31 Rya-waid 89 & S8R N MN At a1 fsn-amia €
(8) Wil [T sl M @ N & fag MN - NM vt ©
(C) ¥l H9iAT el M A1 N & forg My wwfa 2

(D) |l FoHaUE FTGEl M T N & AT (adj M) (adj N) = adj (M N) |

Space for Rough Work / = & & (a1 w1
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['MATHEMATICSj

SECTION - 3 : (Integer value correct Type)
QUs ~ 3 : (QUId 91 WE UFHR)

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

T QIS W 5ATT & | YD U & SR 0 F 9 OF (I wike) & §9 @1 vee
I QUi & |

56. A vertical line passing through the point (5, 0) intersects the ellipse —+£— 1 at
the points P and Q. Let the tangents to the ellipse at P and Q meet at the point R.
If A(h) = area of the triangle PQR, 4, = A(h) and A,= ™" A(h), then

. 1”2shsi
$Al—8A2=
=g (h, 0) ¥ ToRA Wmmwmévg—:lm‘rfﬁaﬁpmg

Wm%lwﬁ?ﬁﬁaﬁpmgwﬂdﬁﬁmﬁ@ﬁﬁﬁRwﬁaﬁ
& | afe Ah) = B POR BT &%, A, = Ay AR A= MR AGn)

1/2shs]
8
8, 9 NG A -84, =

lmshsl

lmshsl

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

(1+x)""" & o 070 9e1 & i 5:10: 14 FIqUa § & 1G9, n=

Space for Rough Work / ®<d %14 % fore ==
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[ MATHEMATICS)

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 27 ways. Then p is

S et &1 weEEy v {a?+b}+c1’2:a,b,ce{-1,1}} il A e
ST A 2 FER § g o T & |99 p 1A & @

59. Of the three independent events E, E, and E;, the probability that only E, occurs is
@, only £, occurs is B and only £, occurs is y. Let the probability p that none of
events £, £, or E; occurs satisfy the equations (o — 26)p =af and (B-3y)p = 2py.

All the given probabilities are assumed to fie in the interval (0, 13,

Probability of occurrence of E,
Probability of occurrence of Ey,

o vl weel £, £, e F ¥ &I £, F T2 B Wiiee o 2 B E,

Then

® U B MR B & e b £, F " B Wl y ¥ | A R veed

Ex B, I B, ﬁ@ﬁwﬁéﬁﬁﬁﬁaﬁaﬁmﬁwnﬂﬁmﬁ(a 28) p = ap

(B -37) p = 2py B TG B |l WA ST (0, 1) ¥ Rerg

T S €, q9

E, & gex & miwar
E\d U 3 wikedr
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60.

* 3

WATHEMATlcs ]

A pack contains n cards numbered from 1 to n. Two consecutive numbered cards are
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 k, then k- 20=

5 T g B & o s 1 W g g fifed § | Q) e sl T
o1 T A P R o € i SR el A densd @ dm 1224 ¥ |
afy e o wrel @) Rifted Temel ¥ & wgar W k §, 99 k-20=
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