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PART | : PHYSICS

SECTION -1 : (Only One option correct Type)
QUS — 1 : (had Th Ge! fIdhey UahR)

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 EUS H 10 SERSA T & | TS U ¥ IR fAFe (A), (B), (C) 3R (D) &, o
q HaATH el B |

1.

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 c¢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) 5.12decm (C) 5.136cm (D) 5.148 cm
U dofv BT ART A & fg g Fffe Xfed U afax Bieusd &1 S g
g | "U & SR afER B9 BT g, 9 U F 5.0 om 3R S5 om &
19 A Uil e 8 | 9fER 99 F 50 WTT 245 em b gl & | 39 R 4
1 ddar (24") 9T = WM F @ 9 ¥ 9Ee AUl B € | 9T @
TN T

(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 %(1 +J§]) is incident on a plane mirror. After

reflection, it travels along the direction —;—(1 —ﬁ]‘). The angle of incidence is
A) 30° (B) 45° (C) 60° D) 75°
U FHAE SO UR SO HaTe feRor B s fram %(h«/?})% | T

91g e e -;-(f—ﬁ}) 8l Sl & | fBR01 &7 319e 3107 &
(A) 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) (2n+1)§ (B) (2n+1)—:11— (C) (2n+1)§ (D) (2n+l)%

T 41 fg-Rere war # 4 a-ced & gawaell gerer &1 AT R Shar g 1 U
fog &1 R R gere & digan Rer Jigan @1 sl 8, va=R & (qUie n $
qﬁﬁ): '

A) (2n+1)—§ (B) (2n+1)% ©) (2n+1)-gi (D) (2n+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 INishaTeiiel Toh-uRHIU[e 3rrael AT BT TRHTY] SHM 2:3 & 31U H & |
N9 g9P! U Rerdrdiy a9 A uReg fBar S &, 99 59 Fifre gm&i &
UM 4:3 & | $7% °Icd BT AU &

(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 II is

S GHEYl YR Yehi Bl T FETGER &1 =4l 1 iR 1 H @aierd
frar T € | [EHl B S AAHA k g 2k ¥ | H I # x-9m7 & QI
BRI R A9 & <R G4 ¢ | I 1 4, o1 @t ta [Ea amn w®A
BR ¥ 3S BR T AMMHT A 95 ol & | fa=g 11 4, || 9131 &) HH &b
I & fIT ¥99 7

Configuration II

Configuration I fo=ma
faara 1
2K
K 2K K
» X
(A) 2.0s (B) 3.0s
(C) 455 (D) 605

ANSWER : A



([ 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 mW 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 10" kg ms™"

(C) 3.0x 107" kg ms™ (D) 9.0 x 10717 kg ms™1

Td BIST 9, S IR H fORM /g H €, USIH DI 100 ns Bl U W Bl
i s@uiffd &Rdl & | We b Uik 30 mW & q U BT
3x 108 ms™' & | G BT 3ifH T 2

(A) 0.3 x 10717 kg ms™ (B) 1.0 x 1077 kg ms~1
(C) 3.0 x 10717 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 u, 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

V4 VA w T

(A) 2 B 77¢ © 277 D) >

TH m SHHAM & BT Bl RS T o, F 8 A o P01 W yafa fean s
g | 98 BV Ya Uy &b JTEad g R P GHM S & B & AT gl
IYARY HHg Bl &, Sl & Yaa A Srafer feen § 99m uRf™E TRy o, |
Bl T AT | WgE ey wag & awpia a8 &fos 91 $1or g9 e

T V4 T

A) 7 B) 7+¢ C ¢ (D)

NN

ANSWER : A



| PHYSICS ]

The work done on a particle of mass m by a force, K [ ( [ Y bi

x2 +y2)3/2 l + (x2 +y2)3/2

eing a constant of appropriate dimensions), when the particle is taken from the
(K bei tant of iate di ions), when th rticle is taken f h
point (a, 0) to the point (0, a) along a circular path of radius a about the origin in the
x-y plane is

2K# Kr
A = ® -
Kr
© o (D) 0
TF q, K (x2+’;2),,2f+(x2+yyz)3,2}] K T Sfaa fam &1 Rerie ®), & m

S & B Dl (g, 0) O AV (0, o) g TP T o« B & =g 97 ) o
ST &, I b5 x-y Il &1 9 g & | 39 91 gR1 6 w1 & e &

2Kn Krn
(A) — B) —-
K
© o (D) 0

ANSWER : D



10.

| 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) 0.25 (B) 0.50 (C) 2.00 (D) 4.00
U 2L oIS g 2R P90 & A & dR & e RR &1 L o189 R B
arel U@ Udol &fos dR 9 dfess & gRT Sl M1 € | 39 Al & &l RRI
W 9o AMGR IFT A1 & | 9dat g Aic aR1 # Seiglg &1 ou e 8

(A) 0.25 (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

3
of the lens is

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

Ueh A ST o U dRaifaes Tfcifdd of g & 8 m Ui g7 & il avg &
TN BT TH-RETE | o P o weT F) A frafq A o 5
T € | o & el afthd Yss &1 agharl 3 8

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

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

ANSWER : C



| _PHYSICS |

SECTION - 2 : (One or more options correct Type)
G Ug — 2 : (Th T 3 &) AdHew 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 GUS ¥ 5 ggfaded weT € | U¥% U ¥ IR fddeq (A), (B), (C) 3R (D) &, o
q U 1 Afds qel & |

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 s71)1].
Assuming = 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.

Al AR W uReg afdw dfad St dEdl quigRy |HfieRe
y(x, 1) = (0.01 m) sin [(62.8 m™") x] cos [(628 s~)f] ERT HfUd & &I & | I
7= 3.14 A Y a9 7 g w278

(A) e o 9= 5 8 |

(B) SKI & oIS 025m & |

(C) ATTaRT ¥ SR & A= BT Afbad fGATT 0.01m & |

(D) ¥ 3MgRT 100 Hz & |

ANSWER : BC



| PHYsICS |

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)

ArRpg
(A) the net elongation of the spring is 3k -

87Rpg
(B) the net elongation of the springis ~ 3,

(C) the light sphere is partially submerged.

(D) the light sphere is completely submerged.

UH 9T R 9 999 p 9Tl 3N AP Bl U S9HF Jed BT & 6 "X 9
SireT T 2 | 39 B &1 99 fFraaie 1 € | R & gy RR & g o
s q el T & e 51 R 9 99 3p & | QU ORI &1 2p 9@ &
Sd H @ ST & 3R S| ArAEwR § ygad faan Siar § | 9E) ueeE v

4zR’pg

(A) & o 9 qugfg —5, |

87Rpg

B) &1 @t 9e gl —5;, © |
(C) Bodhl Ml 3Hifkrd wU A FI1 53N & |

(D) Eedl MeTe Yol WY A FaT gaml & |

ANSWER : AD



| PHYSICS |

13. A particle of mass M and positive charge O, moving with a constant velocity
ii, =4 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 i, = 2(\/§z° + 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.

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

30

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

UH M SHAM TAT Q 99 A HT S, Sl i, =4ims” & THIHME T |
el &, ThadE ReR Jeaid 85 § Yde aRdl 2| 98 g &7 x-y dd &
afyeiaad & T SHGI AR & x=0 ¥ x=L T% JAb y & 79 & o0 & |
3 YIBE & Dl FE B 10 el Whs H OUR PR O IR
i, =237 +7) ms™ AT A vHe BT & | W g

(A) Yo &F — R A & |
(B) YIBH &F +z e # & |

50t M

(C) YD1 &F HT URA 30 SHE & |

100 M

(D) TYEbII &5 B GRHAT 30 THS T |

ANSWER : AC



| PHYsICS |

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

.0_2 can be
32
(A) -4 (B) -5
32
C) 75 (D) 4

ﬁRazRﬁmeaﬂvﬂaﬁﬁﬁﬂww:pl AT p, THEATT

STATT ST T &, TP GAR W ¥R H¥dl Y X1 1§ | AT MeAd! & il
W IoRdl g3 W1 G S & 1 39 X1 W BIC Ad b B 9 2R T W

qe fagd &y Y & lmw%mwﬁm%:

® -4 ® -3
32
© 3 ©) 4

ANSWER : BD



| PHYsICS |

15. In the circuit shown in the figure, there are two parallel plate capacitors each of
capacitance C. The switch §; 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 S, 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 O.

(D) the charge on the upper plate of C, is — CV,.
a3

G

2V —

o # R gRuY 4, §1 FHAMR il gt |9aiREl § gdd &1 aikar ¢ 2 |
URY # Ra™ S, S 91§61 & dfe GEiRE ¢ U w0 9 TR 81 SY |
SO 919 S, DI Bie &A1 ST & | 39d yvEd GRS C, DI ARG R &
ford Rerg S, @1 911 ST & | $B G9 & 918 S, Bl BlI$ A1 a1 & a9 S,
P! RN I & | $O GHI 919 |
(A) C, B HR ©e W 2CV, A & |
(B) C, B W wic W CV, A & |
(C) C, B W wie W I I & |
(D) C, B FWI Wc W - CV, A7 & |

ANSWER : BD



[ PHysiCcS |

SECTION - 3 : (Integer value correct Type)
QU - 3 : (YUl AT |El UHIR)

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

TA WIS H 509 € | AP U9 &I SR 0 9 9 I% (S A & g BT Tbel
3P ol & | |

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
It gd AIfSTA & ST B B 4.6 9 23 eV € | TG 9 Aifegq & R

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

U R AR A gan $A agdiey ufoed, et snfemy 1386 s ¥, @Y
afshaar 103 fdgeT ufd dds & | € In2=0.693 &, 99 o9 80 s ¥ foafed
TPt g YRS THDT BT el $1 U woed Fecad quie #) &

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~1) after 5 s is

TH 0.2 kg STAM DI HU & g1 & 3=7d, ol fb o Faaq afed 0.5 w &1
1 A1 &, o &9 A faeie € | 9 0 B uRfYS i g § 99 55 919
SADT R (ms~! ) 8RN -

ANSWER : 5

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 591 &7 YA 36 0+l SxareR 3/ & IS 10 rad 7' &
SO T gA & & | TN THEAH JABR Bedd 8R4 596 W At ol
A U gEY B Bd gY 39 UPR &6 Il W W [ & b 9 ¥ & 3@t &l
N T W | TS Bl BT A 625 kg 9 1 02 m B | 39 Fag &1
TT BV AT (rad s~1H) 74 87 (T AR & ($%6 @9 el & &9 a9y
3 ® & 5% 9 el & 19 |qoe T I ® AR Mo g e ) guiF
W?ET%):

ANSWER : 8



| PHYSICS |

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 l’l is

TH m GAHM BT Ml [, TRIs B ST A oIchl g3l & | 39 Yo 9 fean
ST € Sl {6 SR 9 9 Ud g9 R BRE & ¢ AT § | S Seaad
fig W 98 Mad g m THAE & Nod 4 TARY Fug Al & | T8
et 1, g Bl SNI W el g § O URY H fRMERen w g | M
SIRAT g Rfed g sfgar € | afe dug & e g@r Mad & O R

Wﬁ%ﬁﬁﬁmmmﬁwqawmﬁmw%aﬂ?fm
' 2

313?[6%:

ANSWER : 5



PART Il : CHEMISTRY

SECTION -1 : (Only One option correct Type)
GUS — 1 ; (hael Up Fe) faper UapR)

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

39 @vS H 10 FERGa ued € | TS U ¥ IR fJded (A), (B), (C) 3R (D) €, o™
I $IdT Uh el § |

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)

QD 1 Sellg AfETH qrgoEie fAea gR1 Af¥fpar &8 CO, @ a1 8, a8 &

(A) IIE® 3 (B) I~f-echIfa 3t

(C) wfafafers srd (D) RIS 3+ (BiHTe)
ANSWER : D

Concentrated nitric acid, upon long standing, turns yellow-brown due to the formation of

(A) NO (B) NO, (C) N0 (D) N,0,
g AEfed o o1 10! F9d 918 PR 31 F gRafd g fas a1 9 811 & 2
(A) NO (B) NO, (C) N,0 (D) N,0,

ANSWER : B



| CHEMISTRY |

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 activation 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 AEM W U@ STefld faerae | Afifer < o1 wfpfia aree w ity fear

T | 39 YA &b ol e FA ©

(A) 3Ry ®Y 25 °C R AlHIT P S gl & |
(B) rforeiwor yspH A It vt © |

(C) fRreNyor AYHH 98 R g8l © |

(D) HAfrNYYT gAY © |

ANSWER : B



|CHEMISTRY |

24. Sulfide ores are common for the metals

(A) Ag, Cuand Pb B) Ag CuandSn (C) Ag Mgand Pb (D) Al CuandPb
AT GebIgS W b ®U H UIY S drel U1 &

(A) Ag, Cu3iRPb (B) Ag CudiRSn (C) Ag Mg3RPb (D) Al Cu3iRPb

ANSWER : A

25. 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

TF SN AX H AT 9T W X A A ema (WE AogEe d ) fry 4 f
£ 1 Y X~ o1 1wt 250 pm €, 99 AT @1 g BFT

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

ANSWER : A



26.

27.

[CHEMISTRY]

Upon treatment with ammoniacal H,S, the metal ion that precipitates as a sulfide is
(A) Fe(lll) (B) AI(II)

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

IR H,S & A1 iRl &1 i) R 41 e &1 Haeqor Hewlgs & ©d H gl
g TER

(A) Fe(Ill) (B) AI(IID)

(C) Mg(ID) (D)  Zn(1I)

ANSWER : D

The standard enthalpies of formation of CO,(g), H,0(l) 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 &J
(C) -16.114kJ (D) +16.11 kJ

CO,(g), H,O(l) 70 7@ (B1) B faves de g¥eds 25 °C WR HA: — 400 AJ/Hd,
~ 300 kJ/ATe 3R —1300 kJ/ATA & | 9 T @ @ 25 °C IR T89 A9G G
(A)  +2900 kJ (B) 2900 kJ

C) -16.11kJ (D) +16.11 kJ

ANSWER : C



| CHEMISTRY |

28. Consider the following complex ions, P, Q and R.
P= [FeF6]3', 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

ffaRaa dga smaAi P, Q@ T4 R R AR #ifay

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

AP AT BT Al HH S5 YDl AT a1 ATl AF (B.M. H) F TR &
(A) R<Q<P (B) Q<R<P

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

ANSWER : B



29.

 CHEMISTRY|

In the reaction,
P+Q—>R+S
the time taken for 75% rea_ction 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
[O1N\
[0]
Time g
NHHT
o=y arfrfopa,
P+Q — R+S

H P @ 75% AR &1 /9 P B 50% [fafmn # g g a5 @Y o A S ¥
O & fafer=1 wigan, sifvfpar w9 ogaR o ¥ soiE 8 € | 39 iR @t v Pt &
(A) 2 (B) 3
(C) 0 (D) 1

ANSWER : D



[CHE.MISTRﬂ

30. KIin acetone, undergoes S,2 reaction with each of P, O, R and §. The rates of the

reaction vary as

HsC-Cl >-c:| X¢ ©/U\/CI

P 0 R S
(A) P>0>R>S B) S>P>R>Q
(C) P>R>0>S (D) R>P>S5>0Q

!
Qﬁm:fﬁKlé?ﬁm?a%WP,Q,R@?S%WQW-WSNZWW% I

37 Iffpar &1 <1 & aRade &1 IE HH ©

o
N cl
HsC—Cl >‘C! g |
P 0 R S
(A) P>Q>R>S (B) S>P>R>Q
(C) P>R>0>S (D) R>P>S>Q

ANSWER : B



| CHEMISTRY |

SECTION - 2 : (One or more options correct Type)
WUS — 2 : (T AT Afh A&t ey uar)

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

9 @S ¥ 5 9giee e £ | U% W A IR fAwey (A), (B), (C) 3R (D) &, o
A UH AT AfYF AL § |

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

(A) [CH(NH,),CICl, and [CH(NH,),CL,]CI

(B) [Co(NH,),CL,]" and [PH{NH,),(H,O0)CI]*

(C) [CoBr,CL,)* and [PtBr,CL,]>

(D) [PHNH,),(NO)CI and [P{(NH,);CI|Br

SU-EHATD DB/~ S I YE H Ol TP & YR & JHegaar <90 &, 98 &
(A) [Cr(NH,),CIICL, 3R [CFH(NH,),CL,]CI

(B) [Co(NH,),Cl,]" dR [P{NH,),(H,O)CI]"

(C) [CoBr,CL)* &R [PtBr,Cl,]*

(D) [P{NH,),(NO,)]CI IR [Pt(NH,),CI]Br

ANSWER : BD



| CHEMISTRY |

32. Among P, 0, R and §, the aromatic compound(s) is/are

(A) P (B) 0 € R (D) §

Cl

AICly
A -
0

NaH

\\<——>/ (N H4)2003‘ R

o} 100-115 °C
0
@ HCI p
P, Q, R3R § 5 Wifes diftre 88
(A) P B) 0 (C) R (D) §

ANSWER : ABCD



| CHEMISTRY

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

due to

(A) o—p (empty) and c—>7* electron delocalisations.

(B) o—c*and c—m_electron delocalisations.

(C) o—p (filled) and o— electron delocalisations.

(D) p (filled)>c* and c—>7* electron delocalisations.

tert-fed TR 3R 2-FSTT HH: H i ReRrer 77 SRl 4 8kt &, 9 8
(A) o—p (R IR o—r* Forag faReexor

(B) o—0c* R c—r SHEEM fAwIHIHRYl

(C) o-p (YRA) AR or TAFET ReITIHI

(D) p (YRA)—>c* AR o—n* TG RARTAEOT

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) AG is positive (B) ASsym. is positive

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

surroundings

I 3R ATRIEE FIIRYT 99 IR U A fAoad 9910 € | 39 Whd & fod 98
P & (¥)

(A) AG&ATHF & | (B)  AS fepr TP T |

(C) ASgram =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) 1x10™* (B) 1x107 (C) 1x10°° (D) 1x1073

A @ice (1M) B 3o 3 (HA, 1M) gRT STd 3gaed & RS &% 25 °C )
gae 3% (HX, 1M) &1 Jor1 § 1/100 & | HA & K, &1 Jbid &

(A) 1x10 (B) 1x10°5 (C) 1x 10 (D) 1x10-3

ANSWER : A



| CHEMISTRY

SECTION - 3 : (Integer value correct Type)
WUs - 3 : (YU A9 Aal UPR)

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

SAWIS H5UTT & | TP U9 &I SR 0 9 9 IF (M1 A & I BT Tl
it quiied & |
36. The total number of carboxylic acid groups in the product P is

e P A SEifaaiee 3 TRl $) $ol Al §

0 0
1. H30% A
o) P
2.0;
o o} 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

U6 CEUEFS § Yol 'R —COOH 0 fAemM 2 | 39 §qul ST Siuue gRT TengfRe
(Gly), &ei (Val), B Yaf= (Phe) genn Verifs= (Ala) WTE 81 & | 39 SeUwRS &
GIfad Jemsit (mafie WREEel) @ W gan R -NH, 39 e % % W
JEfST § |

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* (Rrefa SeudF egiwsiiee M & | dga 3mad [Co(EDTA)]'- % N-Co-O
3T DIV B Pl AT &

ANSWER : 8

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

ForiH W IuA FAFEHl & TP I B Pol T ©

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] SAM H: 4 AR 20 a.mu. & | He I @t —73 °C R T dicll
T g Ne ® 727 °C WS Gl RO AR F “M” T8 I MBTAF §

ANSWER : 5



PART Il : MATHEMATICS

SECTION - 1 : (Only One option correct Type)
WUS — 1 : (Pbdel Th Ael fAhey UaR)

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

39 GUE H 10 Sgiwcq ueq € | U@ Ue H§ IR [d& (A), (B), (C) 3R (D) &,
J haA Tk Fal & |

41.

Let complex numbers o and %L lie on circles (x — x,)> + (¥ — y,)* = r? and
(x — x> + (v — y)* = 4r%, respectively. If z; = x, + iy, satisfies the equation

2 |z, =2 +2, then |o| =

1 1
® 5 ® 3 © F © 3

A1 T afas deay o qo é SHHT G (x—xp)2 + (v —yp)? =12 TAT (x —x,)? +
-y =42 R RaT & | A 2z, =x, + iy, THNIT 2 |z,2 =2 + 2 B I

Pl ©, 99 |of =
1 1 1
W 5 ®) 3 © 5 © 3

ANSWER : C



| MATHEMATICS |

42. Four persons independently solve a certain problem correctly with probabilities
1 311

512°2°8" Then the probability that the problem is solved correctly by at least one
of them is

235 21 3 253
(A) 53¢ (B) 53¢ ©) 756 D) 556

awwﬁawaaamﬁwﬂwwwﬁmﬁw@%%i—%%wu%m

PO &, 99 I b S ¥ BH I B (P AfK gRT 36 o By A Bl
mﬁﬁb_cﬂ%:

235 21 3 253
(A) 756 B) 236 ©) 756 D) 756

ANSWER : A



43.

44,

| MATHEMATICS |

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

1
differentiable function such that f"(x) < 2 f(x) and f(_?:):l . Then the value of
1

J f(x) dx lies in the interval

172

(A) 2e-1,2e) B) (e—1,2e-1)
() (egl,e—lj | (D) (o,egl)

ITFIT%f:B',l]—»R @ I HeEmsll 1 qHEd) Uh UHcHS, TTRaR

1
AT AFHAT BeAd & Forgd ol 7/ (x) <21 (%) asnf@=1%, SEl J f(x) dx

172

BT AT 7 SR H ®
(A) (2e-1,2¢) (B) (e—1,2e—1)

(C) (egl,e—l) (D) (o,eglj

ANSWER : D

The number of points in (— o0, ), for which x2 — x sin x — cos x = 0, is
(A) 6 (B) 4 C) 2 D) 0
(- o0, c0) H fa=gail o1 e, F g 22 —xsinx—cosx=0, & :
(A) 6 (B) 4 (C) 2 D) 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 , ﬂ is

A) 4(2-1) B) n2(2-1) ©) 2(H2+1) @ 222(2+1)
31?1?1?1’[0,%]EF{aﬁy=sinx+cosxH?JTy=]cosx—sinx|Wqﬁac—&’mg:

() 4(\2-1) B) n2(2-1) © 2(2+1)  © n2(2+1)
ANSWER : B

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

’6)

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

(A) sin eﬁ) =log x + % (B) cosec G) =logx +2
(C) séc (%‘CXJ =logx+2 (D) cos (lej =logx +%

wwﬁg(l,%) A ToRAT & | HAT 6 gRe {7 (v, y) W a9 B GaurE
§+sec&),x>0 %aaazsmwﬁmw%

(A) sin &j =logx + % (B) cosec (‘3‘3 =logx+2
2 1
(C) sec (%czj =logx+2 (D) cos (‘)‘CX) =logx + 5

ANSWER : A



[ MATHEMATICS |

23 n
47. The value ofcot[ ¥ cot’! (1+ > ZkD is
k=1

n=1

23 25 23 24
(A) 53 (B) 53 C) >4 D) 33

23 n
cot[ X cot’! (l+ = 2kD BT A 7

n=1 k=1 J

23 25 23 24
A 35 B) 53 ©) 3% D) 53

ANSWER : B

48. Fora > b > c >0, the distance between (1, 1) and the point of intersection of the
lines ax+by+c=0 and bx+ay+c=0 islessthan 2\/§.Then
(A) a+tb-c>0 , B) a-b+c<0
(C) a-b+c>0 (D) a+b-c<0
a>b>c>0 & AU, (1,1) HQITQ"@TQwﬁaerby%“c:O?bew‘-ay-’rc=0€5qﬁri®3’
g Tl g 22 A F g, T
(A) atb-c>0 B) a-b+c<0
(C) a-b+c>0 (D) a+b-c<0

ANSWER : A or C or AC



49,

50.

| MATHEMATICS |

Perpendiculars are drawn from points on the line > =T -% to the plane

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

z=2
_13 (B) 2

-2
=3 ®) 3=

l><
IN

(A)

I
W

|><

o[l [z

iR wnx

©) ;

U e YE ) R §

Y__

_y=1

=7

x+2 y+1 z
Tl x +y+z=3 WG - ="—"=3 W Rerd fargail § o7 37l o1 € |

_y=1_

3
Y= _

x_y-1 z-2 X _
® 5="% -5 ® 2 -
x y-1 z=2 x_y-1_z-2
C) 7= 3 = @) 3= =73
ANSWER : D

4 N N N = A N A
Let PR=3i+j—2k and SQ =i —3j — 4k determine diagonals of a parallelogram
- A A
PORS and PT=i+2j+ 32 be another vector. Then the volume of the
- — -
parallelepiped determined by the vectors PT, PQ and PS is
(A) 5 (B) 20 (C) 10 (D) 30
- AA A - A A A .
AMT {5 PR=3i+j —2k QAT SQ =i -3j -4k [P FHAR TS PORS & faepui
. - AN N A .o -
fAuiRa oxd € 3R PT=i+2j + 3k UH 3= AR & | 99 |fQW PT, PQ =l
_) .
PS &RT FuiRa |HIGR YCtheld &1 -G © |
(A) 5 (B) 20 (C) 10 (D) 30

ANSWER : C



[ MATHEMATICS |

SECTION - 2 : (One or more options correct Type)
G Us - 2 : (TP AT ferp 9e) fhey ypR)

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 @S ¥ 5 Fgliee uew € | 7% w9 # IR e (A), (B), (C) 3R (D) &, o
q & 1 3Afere el § |

4an k+ 1
51. LetS, = X (-1) °
k=1

k2. Then S, can take value(s)

(A) 1056 (B) 1088 (C) 1120 (D) 1332
4n Kk+1)
TﬂﬂTﬁﬁSn=k§:l(-l) P, a9 s, v A o Ao ®

(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 ?

(A) NMNis 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

3x3 AMGEl M T N F g /1 A4 9§ 31y 9 T8l 8 (©) 2

A) M FAT a1 Ry 89 & iR N M N At a1 Rwa-aafig € |
(B) | WHHAT 3Mggl M TAT N & ¢ MN - NM fawq-g\Re € |
(C) |t wHfAT aTgel M A N & fog MN |9 2 |

(D) W GhHN 3MTZEI M T N & 1Y (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) aunique point in the interval (n, n+ 5)

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

(C) aunique point in the interval (n, n + 1)

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

W%f(x)=xsin 7x, x> 0,99 G W—T’ﬁ?ﬁ n %%I’Qf’(x) ﬁ‘fq??ﬁ@?ﬂ g
(A) 31?1’\’1?[(n,n+%) H UHAE (& fog W)

(B) W(n+%,n+l) H UHAE U g W

(C) AT (n, n+ 1) H (HAH [Th o5 W)

(D) IFRTA (n, n+ 1) H qT fIgall W

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) 45 (D) 60

v FRTd aRET &) IR aex B, e yorel $ owredl 8115 &
U A &, 9t ORI fHIRI 9 9HF &aa%d & g e e Th Goll

IMIAHR Ut # yRafia fbar siar & | Ife fMebrel > a9 &1 Pol &5he 100

g, a9 0 B AT HEWH © | I ARAIGR AER Bl YoTsil @l
CISIRD RIS I
(A) 24 (B) 32 (C) 45 (D) 60

ANSWER : AC

A line / passing through the origin is perpendicular to the lines

LB+ +(-1+20]+(@+20k ,—0<t<w
l:(3+25)i+(3+25)] + 2+ s)k,—0<s<o0

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%%) ®) 1,-1,0) (©) (1, L1 ©) 6,%’9

o X J, o e & TR £, Y
i (B+H7+(-1+20] +(4+20k ,—w0<t<oo
L:(3+2s)i+(3+25)] + 2+ s)k,—0<s<oo
W oWad g | 99, [, W Req g (&wgaf) & fewis, S el [ dor [, &

HRrede g Q17 @ W E @), e & @ -

A) G%%} ®) (1,-1,00 () (1,1,1) (D) (%-Z—%)

ANSWER : BD



[ MATHEMATICS

SECTION - 3 : (Integer value correct Type)
QU - 3 ; (YUIid q9 |el UHR)
This section contains 5 questions. The answer to each question is a single digit integer,
ranging from 0 to 9 (both inclusive).

TS H5UTT & | P U Bl STR 0 9 9 9% Q1 ) & a9 BT Tabel
P QUi T |

56. The coefficients of three consecutive terms of (1.+ x)" *3 are in the ratio 5: 10 : 14.

- Thenn =

(1+x)"" & T HANT v&T & TONF 5:10: 14 F UG A & | 9, n =

ANSWER : 6

57. 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 %, then k—20 =

Uh TS W op PS8 S GeE 1A 2 gR1 fafed € 1 Q1 meEna Sl ard
&1 TSl 9§ e fd 9 € SR sraRte Frsf ot el a1 AN 1224 ¥ |
i fepret Y Brst @t fafted dwemel § § dgay W& & ¥, 99 k—20=

ANSWER : 5



| MATHEMATICS |

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

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

Probability of occurrence of E,
Probability of occurrence of E; -

Then

M W g8 K|, E, AT E;, § | &dd £, & g Bl WSl o &, $ad E,
& g Bl WIRIGAT B & AT $Id E, F e & WG y & | A 5 g
E,E, T E, 59 f&fl & 1 9 gcq & Wilkddr p, G600 (o - 2B) p = af
TJAT (B - 3y) p = 2By B WYL AT & | I MRS =RTe (0, 1) § Rerd
A S €, 99

E, & g &I UTfesar
E,;$ ©eH Bl UidHdl

ANSWER : 6



59.

60.

| MATHEMATICS |

2.2
X
A vertical line passing through the point (A, 0) intersects the ellipse —4-+%= 1 at

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

min
12<h<]

max

If A(h) = area of the triangle POR, A, =, ',

A(h) and A, = A(h), then

8

'\T-S“Ai—SA2=

ﬁ?g(h,O)ﬁWawﬂme%@ﬁdgﬂ%+§-=l ®! fo=gall P T21 Q
R ledl § | 7M1 6 Regail P @ @ R Sdga @ W g R W) e
& 1Ak ah) = BT POR 1 83%d, A, = MY AR 3R A= A

12<h<1 12<h<1

8
%,aa$Al—8A2=

ANSWER : 9

Consider the set of eight vectors V' = {a? + b} +ck: a,b,ce{-1,1} } Three non-
coplanar vectors can be chosen from Vin 2” ways. Then pis |

e afeelt o Rjeag V= {ai+bj+ck:a,bce {-1,1}} MR | ¥y A &
AT AfXY 2° YR | A ST Al & | 79 p BT AM §

ANSWER : 5
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