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PART | : PHYSICS

SECTION -1 : (Only One option correct Type)
WUS — 1 : ($del T Gel fIhey yor)

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

9 TS ¥ 10 ggfaweq weT § Immﬁmﬁmm) (B),(C) ¥R (D) &, Rrmi
W FIT TH FEl § |

B B

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 ¢m 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) 5.124cm  (C) 5.136cm (D) 5.148 cm
T do b1 @R 7194 b {0 g Ffe Wfed va afiar Sfoud &1 Uit s
%IW%WWWWW T’ W & 5.10 cm AR 5.15¢cm &
g # gy o € | afER UM & 50 T 2.45em & e § | 39 afaR UAm
1 AGRIal (24" AN & WA F UE AT 9 9SS |urdl BT § | g &
TN B

(A) 5.112 cm (B) 5.124 cm (C) 5.136 cm (D) 5.148 cm

ANSWER : B

A ray of light travelling in the direction -;-([ +J§j) is incident on a plane mirror. After

reflection, it travels along the direction %(i —ﬁ}). The angle of incidence is
(A) 30° (B) 45° (€) 60° - (D) 75°
Teh AT SUYT IR HrUferd Webrer fhvor &t et fewm %(f+«/§})%‘f | W &

g T feem %(f—«/ij‘) 8 Ol & | fRr &7 Saas B @
@) 30° (B) 45° (C) 60° (D) 75°

ANSWER : A



( 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 A | A » A
(A) (2n+1)5 (B) (2n+1)Z (C) (2n+1)§ (D) (2n+1)E

v I fg-Rete 7arT # o RO F THIo TR BT Far fhar S g | 99
=g &1 o W yerer @1 digar Rrax diar @1 el €, wenrR ¥ (e 1w
qﬁﬁ): '

(A) (2n'+1)% . ®) (2n+l)% © (2n+1)§ (D) (2n+1)—1%

ANSWER : B

Two non-reactive monoatomic ideal gases have their atomic masses in the ratio
2 : 3. The ratio of their partial pressures, when enclosed in a vessel kept at a

constant temperature, is 4 : 3. The ratio of their densities is

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

&1 SHThATENE Ter-URATI[d SNTae] T &1 GRATY] ST 2:3 &% 3IUd H & |
9 P! Yo ReRandy g9 # uRag fhar omar 8, a9 g9 3iifde g&) &
U 4:3 & | 371 gcd BT UM & :

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

ANSWER : D



| PHYSICS |

Two rectangular blocks, having identical dimensions, can be arranged either in
configuration I or in configuration II as shown in the figure. One of the blocks has

thermal conductivity x and the other 2x. The temperature difference between the

ends along the x-axis is the same in both the configurations. It takes 9 s to transport

a certain amount of heat from the hot end to the cold end in the configuration 1. The

time to transport the same amount of heat in the configuration 11 is
S AR ATATER el B U REGER &1 g€ 1 3R 1 H e
far T § | e B S AA®BA k G 2k T | QA G H x-0m F I

BRI W YA 6T R F9H § | 9= 1 4, &= & e Af¥gg 91 IR
BR A IS BR 0@ AMHT § os o) & | o 1 &, 999 9131 3 &1 &

IR & foIT 99 7
Configuration II
Configuration I a1

foama 1

2 2K

K 2K K
» X
(A) 2.0s B) 3.0s
(C) 455 (D) 6.0s

ANSWER :



[ PHYsICS |

A pulse of light of duration 100 ns is absorbed completely by a small object initially at
rest. Power of the pulse is 30 m# and the speed of light is 3 x 108 ms~!. The final
momentum of the object is ‘

(A) 0.3 x 107" kg ms™! (B) 1.0 x 107" kg ms™

(C) 3.0x 107" kg ms™ (D) 9.0 x 10~17 kg ms~*

wmaﬁ,ﬁmﬁﬁﬂqmﬁﬁ,mﬁloonsaﬁwmﬁ
qofcar smifye wecl ¥ | W @ ufd 30 mW & 3 wE™ @ A
3x 108 ms 1 & | AT BT 3T WA E

(A) 0.3 x10°" kg ms™! (B) 1.0x 1077 kg ms™!
(C) 3.0x 107" kg ms! | (D) 9.0 x 10717 kg ms™?
ANSWER : B

A particle of mass m is projected from the ground with an initial speed «, at an angle
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 u,. The angle that the composite system
makes with the horizontal immediately after the collision is

T T T T
(A 4 B 71 © 7% Oy 2
TH m ST & B B URMS TR o, § 9T | o-dlor ) veéifta feam smar
g | I8 BV YEW TY P Iegad g W UF G GFEE b DU b ARl g
IYARY HHg PIAT &, S & a1 ¥ SrareR foen & 9w yRkfve i o,
Wl 1T AT | gE e dug & aopie are afas | 1 o1 s=re

n T T
(A 4 B) 77¢ ) 77¢ (D)

(SRR

ANSWER : A



| PHYsIiCS |

The work done on a particle of mass m by a force, X i+ —
(x +y )) (x*+y%)

(K being a constant of appropriate dimensions), when the particle is taken from the
point (o, 0) to the point (0, @) along a circular path of radius a about the origin in the

x-y plane is
2Kz Kn
A = B®) —
Kr
© 5 (D) 0

TF qol, K| i +——2=——] | (K T& ST 7 &1 Reriw 8), W m
(+y P pD

S & B B (2, 0) 5 A (0, o) 5 TP T o B & =T 91 W) o

STl &, RTaeT &g x-y T &1 9 95 & | 39 9a1 g1 fbar 11 o = 2

2Kn Kn
(A)‘ p B) —
K
© 5 () ©

ANSWER : D
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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

(A) 025 (B) 0.50 (C) 2.00 (D) 4.00
e 2L oRETs 9 2R oA % A RS aR & e RR B L oweig 9 R e
aTel U Udel AR aR 9 dfesT & gRT Siel T € | g9 @R & gl RRI
W gal AMEHR dFT Sl & | 9ot g "I dRT H Seigle &1 srurd =1 8

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

ANSWER : C

The image of an object, formed by a plano-convex lens at a distance of 8 m behind
the lens, is real and is one-third the size of the object. The wavelength of light inside

2
the lens is 3 times the wavelength in free space. The radius of the curved surface
of the lens is

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

Qb HC I o U adfa® Ufifde o & 8 m Y 99T & O 5 g &

TR B CHREE & | o B AR R ) et fraf ) aeme 9 2

S | o & Tl afthd U @t aghal o §

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

ANSWER : C



| PHYSICS ]

SECTION - 2 : (One or more options correct Type)
WU - 2 : (T T AF G} RAdeq UaN)

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.

3 WIS ¥ 5 qgAhed U © | UAP U H AR fqbed (A), (B), (C)aﬁv(o)% SEE
q F A7 S wEl § |

11. 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 s7')¢].
Assuming 7= 3.14, the correct statement(s) is (are)

(A) The number of nodes is 5.

(B) The length of the string is 0.25 m.

(C) The maximum displacement of the midpoint of the string, from its equilibrium
position is 0.01 m.

(D) The fundamental frequency is 100 Hz.

gl RRT w® oReg &fe afa S dEdl ol SiERy
¥(x, 1) = (0.01 m) sin [(62.8 m™') x] cos [(628 s~1)] ERT HfUa & W& ¥ | AR
= 314wmaaﬁﬂ:fmﬁm=m‘é’r%r%

) faedsl @ S s ®

(B) SNI & o Tg 0.25m ¥ |
(C) W@ﬂﬁ@iﬁﬂ?ﬁwﬁgwmﬁwwoomé |

T JMYRT 100 Hz & |

ANSWER : BC
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12. A solid sphere of radius R and density p is attached to one end of a mass-less spring
of force constant k. The other end of the spring is connected to another solid sphere
of radius R and density 3p. The complete arrangement is placed in a liquid of density

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

AzrR’pg
(A) the net elongation of the springis — 3, .

87Rpg
(B) the net elongation of the springis = 5,

(C) the light sphere is partially submerged.

(D) the light sphere is completely submerged.

TF 3991 R 9 999 p 141 31 Mad & U sqM fad BT & @ R 4
SireT T & | 59 R &1 9@ Fradie £ | R % g R @ R o
Mol | ST 1 & R B19a1 R 9 899 3p & | QU 9= &1 2p 59 &
%d H Y@ W@ SR SS! andrawen § yged o siar € 1 9l v g8

] AxRpg
(A) ﬁwaﬂ%&éﬁq&*_f&%"l

. 87 R’
(|) form @) e defgfy —ap - & |

(C) EHI Meid iR wU A g1 g3 & |

(D) &e®T et Yol Wy W Gal g & |

ANSWER : AD
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13. A particle of mass M and positive charge O, moving with a constant velocity
i, =4i ms™ , enters a region of uniform static magnetic field normal to the x-y plane.

The region of the magnetic field extends from x=0 to x =L for all values of y. After
passing through this region, the particle emerges on the other side after 10

milliseconds with a velocity 4, = 2(451’ +j') ms~" . The correct statement(s) is (are)
(A) The direction of the magnetic field is -z direction.

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

) o 50rM
(C) The magnitude of the magnetic field units.

30

100~ M
(D) The magnitude of the magnetic field is 3 units.

UH M SHAM a1 Q 99 AW BT S, S 4, =4ims” & YHFHAN 7 |
il &, YHadE ReR geaig 85 4 yd9 &Rl o | I8 4o &7 x-y dd &
T ¥ T SHHT AR 8 x=0 W x=L TF G5 y & 99 & fA0 & |
T IO &9 B Y U 10 el dPs H IR PR gERl SR
ﬁ2=2(\/§f+j)ms“aﬂﬁmm%}WW%/%:‘

(A) oo & —z feen A & |
(B) IENT & +z R F & |

S0 M

(C) FaHR & F1 WA o g E

. | 1007 M
(D) aaaﬁaa%awruﬁmw 30

ECAER

ANSWER : AC
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14. 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

spheres, is zero. The ratio

p_2 can be
32
() —4 B8) -%
32
(C) 35 (D) 4

<1 R 9 2R Fo1 a1t ararersd ST Meidl B {57 W) $wen p WA p THwHT

IOl g$ X1 Wie Ol € | 39 ¥ W B MAP F g 4 2R T W

e fagd & g © Ia?srarv]trla%fmﬂmg‘rwbm%:

32
() —4 B) ~5%
32
© 35 (D) 4

ANSWER : BD



15.

( PHYSICS |

In the circuit shown in the figure, there are two parallel plate capacitors each of
capacitance C. The switch S, is pressed first to fully charge the capacitor C, and
then released. The switch S, is then pressed to charge the capacitor C,. After some
time, S, is released and then S5 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,.

Ve —

fora S aRuy ¥, T WAMR &l arel JgiRa J U & aikar ¢ 2 |
R § REF S, P G O & @i waRE ¢, of w9 emafi 8 oy |
IS 91 S, B B 3T e ¥ | $HF IwEAd WU €, F IR TR F
ford Rae 5, 1 9 ST & | O G & 915 S, B BlS 341 W@ & 741 S,
) S VAT 8 | $8 99T 918 |
(A) C, B FWR ©T W 2CV, AAA & |
B) C, 3 W @e W CV, M & |
(C) C, P FWI ®T W LI AEY & |
(D) C, B FWI ®ie W - CV, AT & |

g

ANSWER : BD



PHYSICS |

SECTION - 3 : (integer value correct Type)
Gus - 3 : (QUife A W UPR)

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

THEUS A 59 € | UP U9 &l SR 0 9 9 d%F (S INfHeN) & d1g BT The
e e & |

16. 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 '

Gl Ud AifeTH & R Berd BHE: 4.6 9 23 eV & | Aal 9 |ifeH & AR
fava vd smafn & 0 WE & T FT ST B

ANSWER : 1

17. A freshly prepared sample of a radioisotope of half-life 1386 s has activity 103
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

T @Nd AR fear gan M@ srgwiciv gfied, e sy 1386 s ®, @t
Hfshaar 10° fqued ufy Ads & | IR 2 =0.693 &, 79 yyHd 80 s ¥ fyufeq
T @ YRS WP Bl Feerell &1 e (iR dean guie &) @

ANSWER : 4



| PHYsICS |

18. A particle of mass 0.2 kg is moving in one dimension under a force that delivers a

19.

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

TH 0.2 kg SHAM BT S Ud g1 & 3=7d, ol fb U Faq afed 0.5 w &
B 2 ¥, T R F TRe & | AR Bu @ ARPE TR O ¥ 96 5 s a9
AP TRT (ms~! ) BTN -

ANSWER : 6

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

TP 50 kg 9 0.4 m B @ YA 3% 10+ SRaeR 3T & IS 10 rad s 1 &
SO 1§ gH W& & | I YA JAIBR Bedd UR 4 &b W gAfid aid
¥ TF TN P! I 87 39 TR 3 6 W W 9N & 6 9 3% & 31 &
el W | TS ool BT SAAT 625 kg A B 02m ¥ | 39 e @
T1 B A (rad s~ #) 7791 1 (\AF AR F S5 taq et & d19 g
s & 5 R 7 veol & G g TR g ¥ R P 1o em W go
PR IETB)

ANSWER : 8
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20. 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 /,, 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

1
vertical plane, the ratio _lf is

Wmmmmml,wéaﬁ@ﬁﬁmgm% | 39 T a9 fea
ST 2 S 6 SealtR a1 § UP 9| QR IR b [0 =gAaE 8 | 31U STEan

g ) g8 Mo TR m THAM b MAS 9 YR HUg &Rl v | GET

MeA® [, g B SN W ofeHT ga & Il URY # formwaeer w® & | g
SIRAT g *fea 9 aifdar § | afy d9g & 91 @R Mers & Wl TR

ST A ¥ S P R e Qg g e Ry g & 7
' 2

U &

ANSWER : 5



PART Il : CHEMISTRY

SECTION - 1 : (Only One option correct Type)
GUs — 1 : (Hddl TP Gel e UHR)

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

59 @S ¥ 10 TR UE § | u% 799 § 9R e (A), (B), (C) 3R (D) §, R
A HIATH GBI B |

21.

22,

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

(A) Benzoic acid (B) Benzenesulphonic acid

(C) Salicylic acid (D) Carbolic acid (Phenol)

e W Seftd Wifsan SrgdEi-e e g1 dfdfhar e CO, &l &1 8, 98 &

(A) T=N5D 3 (B) I=I-RIHIM® 37t

(©) ferufer st (D) FRAAR a1 (BT
ANSWER : D

Concentrated nitric aci‘d, upon long standing, turns yellow-brown due to the formation of

(A) NO (B) NO, (C) N0 (D) N,0,
i Afed 3 BT B! GHY 18 el 371 4§ aRafda g fead a7 9 ga g 2
(A) NO (8) NO, (C) N0 (D) N0,

ANSWER : B
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23. Methylene blue, from its aqueous solution, is adsorbed on activated charcoal at

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

(A) The adsorption requires activatidn at 25 °C.

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

(D) The adsorption is irreversible.

25 °C A W uF Srefl fer @ Afdfer o o1 wibRa aree w afeiyo e

T | 39 UHA &6 ford 9 B &

(A) arférsﬁrsmaﬁzwcwﬁﬁﬁmﬁmwm%a
(B) aferenyor wemH H TR gl 7 |

(C) rfireiyor HIYHM §g™ WX gl & |

(D) a@%ﬂwmﬁa%t

ANSWER : B



24,

25.

| CHEMISTRY |

Sulfide ores are common for the metals

(A) Ag Cuand Pb (B) Ag, CuandSn (C) Ag Mgand Pb (D) Al CuandPb
AT GebIge 3Gh] & WY H Y S diel G &

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

ANSWER : A

The arrangement of X ~ ions around A" ion in solid AX is given in the figure (not
drawn to scale). If the radius of X~ is 250 pm, the radius of A" is

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

TH o AX # A" amEe WX X el @ waee (Ve AEs ¥ ) fry 4
g 1 3 X~ @1 @™ 250 pm &, 99 A @1 aige B

(A) 104 pm (B) 125pm (C) 183 pm (D) S7pm

ANSWER : A



26.

27.

| [CHEMISTRY]

Upon treatment with anirn_oniacai H,S, the metal ion that precipitates as a sulfide is
(A)  Fe(1ll) (B) A1)

(C) Mg(l) (D)  Zn(1)

IR H,S & T AffEa 37 1) R g1q o @1 a8 Heblss & wu § 8l
g AT

(A) Fe(Ill) (B) A1)

(C) Mg(I) (D) Zn(Il)

ANSWER : D

The standard enthalpies of formation of CO,(g), H,0() 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 (B) —2900 kJ

(C) -16.11 kJ (D) +16.114J

COy(g). H,O(l) TN Te@i (31%) B e 4@ Gediet 25 °C W HAe: — 400 AJ/AT,
— 300 kJATet 3R ~1300 k7R & | SR T T @ 25 °C W 8 A et &
(A) +2900 kJ (B) —2900 kJ

(C) -16.11kJ (D) +16.11 kJ

ANSWER : C
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28. Consider the following complex ions, P, Q and R.
3- 2+ 2+
P=[FeFy , Q=[V(H,0)] and R =[Fe(H,0);]"".

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

values (in B.M.) is
(A) R<Q<P (B) Q<R<P

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

Prefafiea dgpa aadl P, Q 6 R R fram aifvg

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

GHel AT BT WET HH ST YoIshYl A eI A0l AH (B.M. ) F IR &
(A) R<Q<P (B) Q<R<P

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

ANSWER : B



29.

( 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 P.

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

(A) 2 B) 3
(C) 0 (D) 1
{L
[0l
9
Time g

- NFHT

o= arffpan,

P+Q — R+S

H P dt 75% Afafpar &1 a9 P @t 50% it # fav 17 v & ger A S ¥
Q & faf¥r= wigan, st v orgeR i o qoid 7€ € 1 39 ofYfra o waw pife @
(A) 2 (B) 3

(C) 0 (D) 1

ANSWER : D



[CHE.M!STRY]

30. KT in acetone, undergoes S,2 reaction with each of P, Q, R and S. The rates of the

reaction vary as

o
HsC—Cl >—CI X"gi | @AK/CI

P 0 R S
A) P>Q>R>S B) S>P>R>Q
(C) P>R>0>S | (D) R>P>S>Q

f
WﬁKI‘&?ﬁWHﬁ}T&&EP,Q,Raﬁ?Sﬂ?ﬂwmﬂﬂ-ﬂaﬂSNZSﬁfﬁm@?ﬁ% a

37 Iffepan 9 2} & gRade &1 O HH ®

O
X Cl
HaC-C! >—c: XN |
P 0 R S
(A) P>Q>R>S B) S>P>R>Q
(C) P>R>Q>S (D) R>P>S>0Q

ANSWER : B



| CHEMISTRY |

SECTION - 2 : (One or more options correct Type)
QUS ~ 2 : (TH AT 3o 9t ey yaR)

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 @S A 5 FgfadeT et € | U Ue A TR 3% (A), (B), (C) 3R (D) €, oM
W g 7 ftw v €

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

(A) [CHNH,).CI|Cl, and [CHNH,),CL1CI

(B) [Co(NH,),Cl,]" and [PH{NH,),(H,O)CIT*

(C) [CoBr,CL)* and [PtBr,CLJ"

(D) [PH(NH,);(NO,)ICI and [Pt(NH3)3Cl]Br

SU-AEHANTD AT & I e A o (F & YR & FaEgaal <90 &, 98 §
(A) [Cr(NH,)CIICl, 3R [CHNH,),CL]CI |

(B) [Co(NH,),CL]" 3R [P{NH,),(H,0)Cl]*

(C) [CoBr,CLY- &R [PiBr,CL]>

(D) [PHNH,),(NO,)IC! &iR [P{NH,),CI)Br

ANSWER : BD



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

(A) P (B) @ (C) R

Cl

AICl,
A .
0

NaH

ﬂ (NH4)C 03; R

0 100-115 °C
O

@ HCI g

P, Q, R 3R § & Wrifew diffre 872

(A) P B) @ | (C) R

ANSWER : ABCD

| CHEMISTRY |

D) S

(D) §



| CHEMISTRY |

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

due to
(A) o—p (empty) and =" electron delocalisations.
(B) o—c*and c—m‘electron delocalisations.
(C) o—»p (filled) and o7 electron delocalisations.
(D) p (filled)>c™ and c—z* electron delocalisations.
tert-safeet o SN 2-E A ﬁamw'ﬁawmm@m%,a%
(A) o—p (RE) IR o—n* FolaH favrrieor
(B) o—oc* 3R c—-—)zzﬁ'cfﬁﬁ IERIRIEZYI
(C) o—p (IRA) &R oo AT R

(D) p (IRA)-»c" 3R o—n* TorEe PR

ANSWER : A



34.

35.

CHEMISTRY |

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

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

(A) AGis positive (B) AS s positive

(C) AS =0 (D) AH=0

surroundings

I iR ARIei |HRY QOEE W UE ARy fdaT g9 | 3 e & forld udl
U T (8)

(A AGHTEE ¥ | | (B)  ASfrgrg, TTEH ¥ |

(C) AS(Uﬁ?l"JT) =0 ‘ (D) AH=0

ANSWER : BCD

The initial rate of hydrolysis of methyl 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) 1x 10 (B) 1x 107 (C) 1x106 (D) 1x 103

AR wice (1M) ) g9d o (HA, 1M) ERT 9d 3vEed & YRS &% 25 °C W

g 3= (HX, 1M) 3 g § 1/100 & | HA S K, 31 qe4ia 8

A) 1x10% (B) 1x10°° (C) 1x10°6 (D) 1x103

ANSWER : A



| CHEMISTRY

SECTION - 3 : (Integer value correct Type)
QoS - 3 ; (Ui 99 T8l UPR)
This section contains 5 questions. The answer to each question is a single digit integer,
ranging from O to 9 (both inclusive).
T EUS H 5 YTT € | U UT &I SR 0 A 9 AP (SMI ) F A & T
st quite & |
36. The total number of carboxylic acid groups in the product P is
St P H BlaieRIfeTe a7 WE! B Pl WAl

o 0

1. H30% A
o} P
2.0

a © 3. H,0,

ANSWER : 2

37. A tetrapeptide has ~COOH group on alanine. This produces glycine (Gly), valine
(Val), phenyl alanine (Phe) and alanine (Ala), on complete hydrolysis. For this
tetrapeptide, the number of possible sequences (primary structures) with -NH, group
attached to a chiral center is

U CEUwEgs § Yol ') —COOH U fem™ 2 | 59% Syl 90 Siuged gRT Tengie
(Gly), &= (Val), Bi7a et (Phe) T21 Yenf (Ala) uid &1 € | 89 gnwEe &
aIfae et (e WReeel) @ W say A -NH, 39 e b %oy
IEfea & |

ANSWER : 4



38.

39.

40.

|CHEMISTRY |

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

EDTA% Uyl ey egigdice s € | iga amad [Co(EDTA)- % N-Co-0
Y BN B P AT ©

ANSWER : 8

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

HofH IR Suae ATl & UHIDl i B Pel I &

ANSWER : 6

The atomic masses of He and Ne are 4 and 20 a.m.u., respectively. The value of the
de Broglie wavelength of He gas at —73 °C is “M” times that of the de Broglie
wavelength of Ne at 727 °C. M is |

He 3R Ne & WRHIY] §&¥E HA: 4 3R 20 amu. & | He 1 & 73 °C W) & dhckl
T ARTE Ne bt 727 °C RS FFA RO TS M7 N8 I M BT HA &

ANSWER : 5



PART Il : MATHEMATICS

SECTION -1 : (Only One option correct Type)
GUS — 1 : (had Ta 98! fAdey UsrR)

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

39 QU ¥ 10 SgRST U & | IS U¥ § IR fdaed (A), (B), (C) 3R (D) €, fo=#
Y HIA TSP el & |

41.

Let complex numbers o and % lie on ‘circles (x=x)y+ (-y)P=rand
(x — xp)? + (v — y)* = 4r?, respectively. If z, = x, + iy, satisfies the equation
2lzgP=r*+2, then |a| =

1 1 1 1
A — — — —
(A) N B) 35 (C) \ﬁ D) 3

L. 1

A1 {5 afms S| o a9 5 PR T (x—xp)2 + (v —yp)* = r? TAT (x — x)* +
-y =42 W Reg & | AR 2y = x, + iy, ANBROT 2 52 = 2 + 2 BT A<

P ¥, T9 |al =

(C)

DN f=—

(A) (B)

i
I
5
|

ANSWER : C



[ MATHEMATICS |

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

1 1 '
%, % ' 4°38" Then the probability that the problem is solved correctly by at least one
of them is

235 21 3 253
(A) 356 (B) 736 (€) 756 D) 355

IR fod Waaaar fFa vF Taar & miasansh %,;Iﬁi,%éﬁ'ﬂﬁﬂ e g

A §, O99 G b I W FH J BH P AR gRI SIP gl (BT 9 B
TR ®

235 21 3 253
(A) 3z¢ B) 356 ©) 35¢ (D) 756

ANSWER : A



43.

44,

| MATHEMATICS |

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

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

J f(x) dx lies in the interval

1/2
(A) 2e-1,2e) B) (e—1,2¢e-1)
C) (egl,e—l) | (D) (o,g—'z"—l)

Wﬁ»‘f:[%,l}—aR (@l arafad HeEnel 1 TEad) Uh gAcd, TR

1

TAT BT B & s ol 77 (x) <21 (x) q2 f@= 18, @9 J £(x) dx

BT A 7 7RI ° ® "

A) (e-1,2e) (B) (e—1,2e—1)
(€) [egl,e—l) (D) [0,651)

ANSWER : D

The number of points in (%, ), for which x2 — x sin x — cos x = 0, is

(A) 6 (B) 4 € 2 (D) 0
(-0, 00) H g3l &7 Fe&, fFF folv x2—xsinx—cosx=0, & -
(A) 6 (B) 4 C) 2 ' (Dy 0

ANSWER : C



45,

46.

| MATHEMATICS |

The area enclosed by the curves y = sin x + cos x and y = [cos x — sin x| over the
interval [O ,g] is |
Ay 4(2-1) B 222(2-1) © 2(2+1) @ 22(2+1)

JTANTeT [0,%} Wa?ﬁy=sinx+cosx AT y = |cos x—sin x| &RT TReg aFwd 8

A 4(\2-1) B n2(\2-1) © 22+1) © 2n2(2+1)

ANSWER : B

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

(x, y) be Ly sec (Xj, x> 0. Then the equation of the curve is

x X
(A) sin (ﬁ] =log x + % (B) cosec (‘;';J =logx+2
(©) séc (%‘CZ) =logx+2 (D) cos (%‘CZ) =logx+ :21'

Wﬂ'&ﬁﬁ'ﬁ[l,%} A oAl & | 9 6 ude g (xn, y) W 9 B yaoren
‘§+sec&),x>0 ¥ Tq 9 P FHBRT B

1
(A) sin &) =logx + 5 (B) cosec (‘3‘3 =logx+2
2 1
(C) sec (%'CZJ =logx+2 (D) cos (‘)‘CZ) =logx + )

ANSWER : A



[MATHEMAﬂcs]'

23 n
47. The value of cot( Y cot’ (1 + T 2])] is
n=1 k=1

48.

23 25 23 24
(A) 5% ®) 53 ©) 53 (D) 53

23 n
cot( = cot'l(1+ ) 2kD T 7 B

n=1 k=1
23 25 23 24
(A) 73 (B) 53 ©) 5% D) 53
ANSWER : B

For a > b > ¢ > 0, the distance between (1, 1) and the point of intersection of the
lines ax+by+c=0and bx+ay+c=0 is Iessthan2\ﬁ.Then

(A) atb-c>0 A B) a-b+c<0

(C) a~-b+c>0 D) at+tb-c<0
a>b>c>0a‘7f:c"l'(f, (1,1)FT?JTWGﬁax+by+c=0‘dbx+ay~irc=0%F’L'I'f%ﬁ@?
g P TN gh 22 A8, T

Ay at+b-c>0 B) a-b+c<0

(C) a-b+c>0 D) atb-¢c<0

ANSWER : A or C or AC



49.

50.

[ MATHEMATICS |

+2 y+1
Perpendiculars are drawn from points on the line z > =XT=§" 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
A =% =3 B) 37377

X -1 -2 X -1 z=-2
© =55 ® =7 =5
aax+y+z=3_q?wx;2:_&ll=§Wﬁ%ﬁﬁaﬁﬁmmaﬁ%|
TF-TE e e )R Rera ©

x y-1 z-2 x y—1 z-2
A 578 =13 ®) 3=73 =5
, x y—1 z-2 x y—1 z-2
© =55 I

ANSWER : D

Let 1;;2 = 3? +? - 22 and SQ= lz\ — 3} — 42 determine diagonals of a parallelogram
- A A
PORS and PT= /l\ +2j+3k be another vector. Then the volume of the
: - — B
parallelepiped determined by the vectors PT, PQ and PS is
(A) 5 (B) 20 (C) 10 (D) 30
- A A A g A A A . |
AT {5 PR=37+j —2k T SQ=i-3j —4k UF WA agqs1 PORS & faamoi
. d A AN A A -
fAeiRa oxa & 8k PT=i +2/j + 3k UP = wfew & | 99 Afew PT, PO den
- . ’
PS gR1 EiRa WHiaR YSHad 1 -G © - |
(A) 5 (B) 20 (C) 10 (D) 30

ANSWER : C



| MATHEMATICS |

SECTION - 2 : (One or more options correct Type)
G Us - 2 : (Th a1 A G2} ey gerR)

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. '

39 @US H 5 FRF uv § | TS 9% H IR fdHey (A), (B), (C) 3R (D) &, R
J U a7 Afers e § |

4in kk+ 1)
51. LetS, = X (-1) 2 K2 Then S, can take value(s)
k=1

(A) 1056 (B) 1088 (C) 1120 (D) 1332
4n A+ 1) |
Wﬁasﬁkz 1) * 2 95, e aE | aer g
=1

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

ANSWER : AD



| MATHEMATICS |

52. For3 x 3 matrices M and N, which of the following statement(s) is (are) NOT correct 7

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

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

(D) (adj M) (adj N) = adj (M N) for all invertible matrices M and N

3x 3 TGSl M T N & fg A9 4 9 3F yoae 9 T8l 8 (2) ?

Ay MF FET a1 Ry 89 & e MM N g an Rwm-dafa &
(B) &l ARG el M AT N & fIY MN - NM fawa-a93d & |

(C) | |AMNG aregel M U1 N & g My waffa & |

(D) |t Fopaoig ATegEl M A1 N & AT (adj M) (adj N) = adj (M N) |

ANSWER : CD



[ MATHEMATICS |

53. 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)

1
(B) a unique point in the interval (n ty.nt l]

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

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

| Wﬁ?f(x)=xsinﬂx,x>0,?fﬁwaﬁ-‘1vﬁiﬁnaaﬁNf’(x)ﬁ"fq'\'?ﬁl@?ﬂ%:
(A) W(n,n+%) H gHH UE g

(B) SiﬂW(n+'%,n+1) A THAE Uh 95 W)

(C) IR (n, n+ 1) § (HIH [P 7§ W

(D) SARTA (m, n+ 1) H T fagall ®

ANSWER : BC



| MATHEMATICS |

54. A rectangular sheet of fixed perimeter with sides having their lengths in the ratio

55.

8 : 15 is converted into an open rectangular box by folding after removing squares of
equal area from all four corners. If the total area of removed squares is 100, the
resulting box has maximum volume. Then the lengths of the sides of the rectangular
sheet are ‘

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

e e aRAT @ IR Ter B, RIS qoTel B orErgdl 8115 b
sgud A ¥, o ARl fPIRI 9§ 9HM &9%d & T Mo B U el
IaeR el § uRafia fear sar & 1 afe el T 9 B Fo SFwe 100

N | 03 B AT HEWH § | O9 ARAMR AeR Bl YSIsl B

GISIEUIRGIS I

(A) 24 B) 32 (C) 45 (D) 60
ANSWER : AC

A line / passing through the origin is perpendicular to the lines
l: B+ 01 +(-1+20] + (4 + 20k, —0<t<w

L:(3+25)1+(3+28)] +Q2+5)k,~0<s<w

~ Then, the coordinate(s) of the point(s) on /, at a distance of \/ﬁ from the point of

intersection of [ and /, is (are)

(A) G%%) B) 1,-1,00 (C) (1,1,1) (D) G,%,%)

o X J, S AR @ TR £, Yl

LG+t +(1+20] + @+ 20k, —w<t<oo
L:(3+25)i +(B+25)] +Q+5)k,—w<s<oo

R @ad § | @9, 1, R Rem g (@gei) & friwies, St 3wl [ @/, &

SR Reg @17 @ g0 W & @), B & @)

A) g%g) B) (-1,-1,0)  (C) (1,1,1) _(D)(%,%,%]

ANSWER : BD



[ MATHEMATICS |

SECTION - 3 : (Integer value correct Type)
GUs — 3 : (YUiie 91 HEl UBR)
This section contains 5 questions. The answer to each question is a single digit integer,
ranging from 0 to 9 (both inclusive).

TS H 5UIT & | U U B SR 0 ¥ 9 9% (S fel) & 19 BT Thel
3T quifes © |

£6. The coefficients of three consecutive terms of (1.+x)" " arein the ratio 5: 10 : 14.

.Thenn =

(1+x)”*5aﬁﬁﬂzﬁ:rmtm‘ia‘vgﬂﬂ'cﬁsﬂo:m%aquﬁ% | 94, n =

ANSWER : 6

87. A pack contains n cards numbered from 1 to n. Two consecutive numbered cards are
removed from the pack and the sum of the numbers on the remaining cards is 1224.

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

TP TE H n BIS & Sl Hems 19 oq gR1 e & | &1 e dnsi arel
B1$ TE 9§ Pt o 9§ SR Rt wrsf @) Wi w1 anT 1224 |
e fehret Y Brst @ fafea A=l § 9 TgaR W £ ¥, 99 k-20=

ANSWER : §



| MATHEMATICS |

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

All the given probabilities are assumed to fie in the interval (0, 1).

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

Then

A s geBl £, E, 91 E, § 9 $ad E, & g B WS o €, $9d E,
¥ TS ) WRFT p & R Pa E, ¥ gy & wilkedr y ¥ | 9 R weeel
El,Esz_,,ﬁﬁmﬁaﬂﬂﬁaﬁ?ﬁmﬁwp,Wﬂﬂﬁ(a-2ﬁ)p=aﬁ
JAT (B —3y) p = 2By B WY FA & | I mR@mant sRTe (0, 1) ® fRera
A ST §, <9

E, & "eH Bl Wil
E,® U Bl WIS

ANSWER : 6



{ MATHEMATICS |

2 2

| : X .
59. A vertical line passing through the point (4, 0) intersects the eII‘ipse Z‘+%= 1 at

60.

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

max

asher Ah) and A= i A(h), then

If A(h) = area of the triangle POR, A, = 2<h<l

Q%Aj-saf
=g &, O)QWWWWWW Zi—1 I =gl P a1 Q
R Hredl & | 7 R el poaen @ W dgn @) welkant fasg R W ferd

& 1 afy A(h) = PIIST POR &1 850, A, = A 3R A, = A)

1m<h<l 2<h<l

8
%,aa:/—gal*mz:

ANSWER : 9

Consider the set of eight vectors V' = {a/f ,+bJA' + cltr ra,b,ce {1, 1}}. Three non-
coplanar vectors can be chosen from Vin 2”7 ways. Thenp is |

s afet @1 Gjeag V= {ai+bj+ck:a,bce {-1,1}} DR | ¥ J &
AT |iae 2° YR A A S 9 & | 99 p BT AF B

ANSWER : §



