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W"l CODE
PAPER-1

PART | : PHYSICS

SECTION -1 : (Only One option correct Type)
QUS — 1 : (hadl U Ae! faheq 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.

9 @S ¥ 10 GRFA I § | UAF U A TR [THed (A), (B), (C) IR (D) &, R+
H $aeT U el § |

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 c¢m. The 24™
division of the Vernier scale exactly coincides with one of the main scale divisions.
The diameter of the cylinder is

(A) S5.112cm (B) 5.12dem (C) 5.136cm (D) 5.148 cm
T def1 B AN A9 & 0 g Ffe Ifed U afiar Siorud &1 SudnT gl
g | A9 b SR afFER A BT P, 9% U9 b 510 em 3R 5.5 0m &
a1 7 Urn e € | 9 RR YA % 50 HRT 245 0m & Jed & | 39 afeR imm
T AIRIET (24™) 91T = YAF & Gh AR | |eid 9Tl 81 & | 9o @l
N T

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

ANSWER : B

~

A ray of light travelling in the direction —;-(fh/gj) is incident on a plane mirror. After

~

reflection, it travels along the direction —;:(z -3 j). The angle of incidence is
(A) 30° (B) 45° (C) o60° | (D) 75°
Qep Al qUUT UR HATGfer Wbl fohRor ot wamdT feem -;-(fh/ij)%" | WRTEa &

a1e FE R %(f-«/’s‘j) &1 St & | R 7 Sge BT R
A) 30° (B) 45° (C) 60° (D) 75°

ANSWER : A



| PHYsICS |

in the Young's double slit experiment using a monochromatic light of wavelength 2,
the path difference (in terms of an integer n) corresponding to any point having half
the peak intensity is

(A) (2n+1)% (B) (2n+1)-j— (C) (2n+1)§ (D) (2n+l)%

v g feRere AT § A aRO-8ed & Uhaoli gwrer o1 gART fear Sar & |1 v
g &1 O W gare & dgar Rier Sigan @1 el 8, 1=k § (Ui n b
q@fﬁ):

A) (2n+1)§ 8) (2n+1)% ©) (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 Sihareiiel Th-uRHIU[e srrael A1 1 GRHY] SHM 2:3 & UG H & |
N9 3Th1 U Rerardia adq § uReg fFa omar &, a9 g9 S1if¥e gmEl &1
U 4:3 & | 97 °IeT I 31U & ¢

(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 k 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

g S AR-ATHR Yedl B R REgaR 1 famdl 1 3R 0 H galed
fHa1 @1 & | Chi B HHT ATAGA k 9 2k & | QFI [N H x-3% & Qi
BRI IR dUdE &1 3R 99F & | It 1 4, &1 &1 v AR /e /A
BR ¥ S BR % AMNHT 9 95 ot & | 0= 11 #, §9F 9651 @) ™1 &
W?WW%

Configuration II

Configuration I fa=ma
f=ar 1
2K
K 2K K
» X
(A) 2.0s (B) 3.0s
(C) 455 (D) 6.0s

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 107" kg ms™

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

TF BT a¥g, ol IR A fRTH o/@a®l # €, UBR B 100 ns DI U WS Bl
quiqar oraeifid @Rl & | We @ wied 30 mW ¥ 9 TSN B A
3x 108 ms' B | a%g BT SifcrH WA F

(A) 0.3 x 10717 kg ms™! (B) 1.0x 107" kg ms™
(C) 3.0 x 1077 kg ms™? | (D) 9.0 x 1077 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 V4 T

(A) 4 B) 37¢ © 27% D) >

TH m SHAM & BT B IRME 0 4, F 8T q o-FIo1 ) yafta fear s
t | g8 B Y8 UY $ ST g W T TEE S@EM $ B & 9 QUi
IYYRY Hug dRl &, Sl b qae A seaier e § 990 uRf™ i o, |
Bl T AT | WgE e wag & apra 918 afas 1 77 S g9

T T /3 /4
(A) 4 B) 77 C) 37¢ D) 7

ANSWER : A



| PHYSICS |

The work done on a particle of mass m by a force, K S U A—
2 2 “
(x +y )3 (x"+y7)

(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
2Kn Kr
A — (B) —-
Kr
© 5 (D) o

TF qe, K|yl +——2z/ | (K TF ST o &1 Rerics ), TF m
(x2+y2)3 (x"+y%)

ST S DT D (2,0 WK (0,0 5 T5 (& o B0 & g7 1y W

STl 8, @1 &5 x-y T ®1 gl g & | 39 9o g7 a1 31 & 1 2

2K7 Kn
® = ® -~
© — ©) 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) 025 (B) 0.50 (C) 2.00 (D) 4.00
TUH 2L TS g 2R P & AR &fis R & e RR @1 L o1 9 R B
It U gl &S dR 9 IfesT & gR1 Siel T € | 39 vl &b gl RRI
W I MBI AT AT 8 | Iedel g Al IRI A Sedgleg ol 3urd e &

(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

3
of the lens is

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

Ueh A ST o U gRifaeh Ficried o & 8 m YIY a1 & O & 9] &
TN P TH-RIETE ¥ | o P o wETE #) avded frafq ) w2
T & | o9 & el afshd g &1 gshar fBrear 2

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

2
the lens is 7 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 : (T T 3 G RAdey o)

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 TS H 5 ggfahed UeF & | UAd U § °R faee (A), (B), (C) 3R (D) €, R
A T AT SAferF 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 s1)1].
Assuming 7= 3.14, the correct statement(s) is (are)

(A) The number of nodes is S.

(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 MR R uReg &fe afd S dRE qomgit @ fewn
y(x, ©) = (0.01 m) sin [(62.8 m~') x] cos [(628 s)] ERT HfUd & W& & | AR
7=3.14 91 S o9 191 v wel o

(A) el @ d=r s g |

(B) SRl & oIS 0.25m & |

(C) WTITaRT ¥ SR & A= Bl 3Afhad faes 0.01m & |

(D) HeT JMGRT 100 Hz & |

ANSWER : BC



| PHYSICS |

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

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

4rR’pg
(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.

Th T R 9 999 p 96l 3 MaAd B U gaad+ ed 8 & e RR 9
SieT T 2 | 39 R &1 99 Fraie k€ | R gEY RR @ g 3
T ¥ ST T & e Bt R 9 9@ 3p © | Ol NN @ 2p B &
&9 H QT O1aT 8 SR D] AR | ugad A orar € | 9E e v

ﬂR pg

(A) & @t e eudglg —, € |

87 R’ pg

(B) & &t e Sxigly g |
() WWWW@%&T'@H?I

(D) Bl MeTe Yol WU 4 GaT gl & |

ANSWER : AD



| PHYSICS |

13. A particle of mass M and positive charge Q, 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(J§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

007 M

30
UH M SHAM TAT Q 99 A" T B, Sl i, =4ims” & THIHME 9T |
e 8, ThadH ReR daaig &5 H§ yde &Rl 81 I8 91T &8F x-y dd &
AATaq & TAT TP AR &8F x=0 ¥ x=L I% JAH y & A & {0 & |
T GEh & B gE HU 10 el dds H UR WA SR
i, =237 +j) ms™ AT A ywe B ¥ | Wy A

(A) Fabig & — e A ¢ |
(B) TIbr &F +z fem # 7 |

50t M

(C) Ja®1g &= &1 aRHAT 30 THS & |

1007 M

() Yebra & BT aRA — 7 TP |

(D) The magnitude of the magnetic field is units.

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 ;: can be
32
A) -4 By ->2
(A) B) -
32
C) 55 (D) 4

<1 R 9 2R o1 9191 Sr@Ted O Med! D1 R R HRE p, T p, THHAT

AT AT T &, TP GO | T PRI Y XN 1§ | S MeAd! & bl
 YoRdl g3 Y@l GiEl S § | 39 3 W BT NAF b bs 9 2R T W

e faEd &3 Y & |aaar§tm%‘cmm—rrs‘tw%‘:

® -4 ® 5
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 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 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,.

Sp S S

Vo ——

o # U gRuer 4, g1 YHFTR ©iel g gl § gdd & aiRkar ¢ € |
URH H Red S, 1 9171 S1a1 & difds 9eiRa ¢, Qo ©Y ¥ AR 81 Sy |
TF 919 S, DI BIS 3 T § | 39S ITAE QIRA C, Pl AR T=A &
ford Ra@ 5, 1 S9 A1 & | B Y & 918 S, D! BIS (&A1 QT & A S,

P! AT I & | $O GHI 919
(A) C, B FW Wic W 2CV, A & |

B) C, B FWI W W CV, A & |
C) C, P I We W YI AW ¢ |
(D) C, B FWI ®T W — CV, 39 & |

ANSWER : BD



[ PHYsICS |

SECTION - 3 : (Integer value correct Type)
QoS — 3 : (YU A |El UhR)

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

S TS H 50T & | UAd U3 I SR 0 9 9 9% (S IAA) & 919 FT Ul
3BT goUTies & |

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

il vd AifSTd & & BeAd HA: 4.6 9 2.3 eV & | TGl 9 QifSyA & RN
fava vd smgfy & 9 WTHT F ST BT UG 7

ANSWER : 1

17. A freshly prepared sample of a radioisotope of half-life 1386 s has activity 103
disintegrations per second. Given that In 2 = 0.693, the fraction of the initial number

of nuclei (expressed in nearest integer percentage) that will decay in the first 80 s
after preparation of the sample is

U id IR (A gon 31 snsdiey ufoesl, et snd-emy 1386 5 &, @Y
Hfshaar 103 faeges ufd Adbs & | I I 2 =0.693 &, 99 U2H 80 s # fyufed
Pl g GRS TfPT BT =gl B FuE @i Fecad quies #) &

ANSWER : 4



18.

19.

| PHYSICS |

A particle of mass 0.2 kg is moving in one dimension under a force that delivers a
constant p;ower 0.5 W to the particle. If the initial speed (in ms~) of the particle is
zero, the speed (in ms™') after 5 s is

U& 0.2 kg SHAM B S U 91 & 39d, 91 f&b Y& g wf 0.5 w &or
B 2l &, & faw A nfeefier € 1 Al eu @ aRfe fa g 8 99 5 a1
AP A (ms~! H) BTN

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

TF 50 kg 9 0.4 m 501 & (A 36 30+ SeaeR 3 & g 10 rad 7! &
ST 97 A g9 G & | T UHEHIA FGR Bool 8R A &6 W wafig alie
H TP g Pl §d g 39 UBR 536 dd W W 94 & 6 d 1535 & 31 9
N el w | AP Bt BT SAAM 6.25 kg T BRT 02 m 8 | 9 om0 &
T B AT (rad s~H) F1 B (@9 AR 5 5% taq sl & I w0y
T 2 5 59 7 ool & I Ang TR I € iR Fer 99 o R guie
W?%T?):

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

./
vertical plane, the ratio i is

TH m SHAE P Mad [, T8 & SR 9 FCH gl & | 59 TH 99 o
ST & S GedfeR del § U gu QX1 AN b fAT ad 7 | Su SeEeH
fSg W g8 Med W m TTAN & Nod § TARY ¥ug &Rl & | &
AP 1, g B SR oIcHT gl & a1 URY ¥ fRMm@Ren w® & | =
IR geAM fed g fga & | Ify d9g & 99 R Mas o1 Y-

wﬁ%ﬁ%mwﬁqﬁﬁqﬂmmwﬁaﬂ%w
2

GTjtﬂﬁg:

ANSWER : 5



PART Il : CHEMISTRY

SECTION - 1 : (Only One option correct Type)
GUS — 1 : (bad U el der yaR)

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 @US H 10 TEReea UeT € | IS U ¥ IR Iy (A), (B), (C) 3R (D) €, for™
d I U 81 & |

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) Carboilic acid (Phenol)

e St ety e argaTEe fie gRT iR ) CO, Tt ot &, 9w ¥

(A) ISP 3 (B) S=IemIM® vt

(C) fafufers arar (D) PREfID 7T (FIHTe)
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,
s AEfeE 3Fe H HTB! 9 918 - R 1 # aRafia g9 fras a1 9 8ar § 2
(A) NO (B) NO, (C) N0 (D) N0,

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 A W Y% ey e @ Affer < o1 afpfad areia w sifrnyr {6

T | 39 UHH & ol 98 A §

(A) IR B 25 °C WX AfHA0 Bt EeEHr gl & |
(B) arferemiyor yghH # gt weeh ¥ |

(C) RNyl qIUHE 98 TR Jga & |

(D) afereleor R & |

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
I hIgS DI & w9 H UIY S a7l o1 &

(A) Ag, CusRPb  (B) Ag Cu3dRSn (C) Ag Mg3RPb (D) Al CudiRPb

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) 125pm (C) 183 pm (D) 57 pm

TE S AX H AT T W X e A smaen (wE AogEe ¥ ) Ry 4
& 13y X~ o1 et 250 pm &, 99 AT @1 st B8R

(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(IlD) (B) AKII)

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

RIS H,S & 1 Affhar wR IR 9 91 339 31 A9 Hehigs & w4 H &Il
g TET

(A) Fe(Il) (B) AI(IIN)

(C) Mg(ID) (D) Zn(ID)

ANSWER : D

The standard enthalpies of formation of CO,(g), H,0(I) 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) 7 TN (B1) B faves de Wi 25 °C R A — 400 AJ/Ard,
— 300 kJ/Aret iR —1300 kJ/A & | SR T T @ 25 °C W T8 A WIedt ¥
(A) +2900 kJ (B) -2900 kJ

C) -16.114kJ (D) +16.11 kJ

ANSWER : C



| CHEMISTRY |

28. Consider the following complex ions, P, @ and R.
P=[FeF", 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

frfaRaa dga emaFi P, Q T8 R R AR #ifeg

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

GG AR BT HE HH S5 YAHUl A gabrd AT A (B.M. H) F AR ¥
(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) O (D) 1
ﬂk
[O1N
(O]
Time g

; NFH T
oy arfirfoman,
P+Q — R+S

H P a1 75% HAf%THar &1 w9 P @t 50% AR A fog ¢ 9y B gl § IO §
Q & fafe=1 wigan, Aiffrar a9y o s # <ufd 1€ € | 3w sifvfr & aa aife &
(A 2 (B) 3
(C) 0 (D) 1

ANSWER : D



[cnémeRv]

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

reaction vary as

HasC—Cl >-CI X"¢ ©/“\/CI

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

!
Qﬁﬂﬂﬁﬁ%ﬁwﬁ;ﬁl’cﬁﬂQ,Rsﬁ?sé?wam-mSstrﬁTﬁm%ﬁ?ﬁ% |

= Iffspar & <R7 & aRadw &1 T B ©

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>85>0

ANSWER : B



| CHEMISTRY |

SECTION - 2 : (One or more options correct Type)
GUg — 2 : (T AT 3ferp Get fadey 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.

N @vs ¥ 5 9gRee e € | 7% WA A IR [dFew (A), (B), (C) 3R (D) €, RrF
A U 7 3t el §

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

(A) [Cr(NH,),CIICL, and [CH(NH,),CL]CI
(B) [Co(NH,),CL]" and [P{NH,),(H,0)CI]*
(C) [CoBr,CLJ* and [PtBr,CL]*

(D) [PHNHS,),(NO,)ICI and [P{(NH,),CI]Br

SU-FEFAISTS ADB/3TE g™ WYE H O Th 8 YHR &I JAEaaddl S9d €, 98 §
(A) [Cr(NH,),CIICl, ¥R [CH(NH,),Cl,)C!

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

(C) [CoBr,CL)* 3R [PtBr,CL]*

(D) [PNH,),(NO,)ICI 3R [P{(NH,),CIBr

ANSWER : BD



(CHEMISTRY |

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

(A) P (B) 0 (C) R (D) §

Cl

AlCl,
A -
0

NaH

\<_>]/ (N H4)2003‘ R

0 100-115 °C
o)
@ HCI g
P, Q, R 3R § % WHfed aiftes 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—rn _electron delocalisations.

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

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

tert-Jfed TARIT 3R 2-ETT FHA: H eIy ReRe 77 SRl 4 &Rt &, 9 &

(A) o—p (RE) IR o—n* Fole™ faemiexor
(B) o—c* IR oo TETLH ARG
(C) o—p (YRT) AR o—r TATEA ReATHE

(D) p (URA)—>c* R o—r* FAF ARRTABIT

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) ASsystcm is positive

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

surroundings

I 3R ATRrelF WIRIRYT J99E R U ISy e a9a € | 39 Whd & ford 9
P & (®)

(A) AG 9T & | (B)  AS frra T ¥ |

(C) ASgrag =0 (D) AH=0

ANSWER : BCD

The initial rate of hydrolysis of methyl acetate (13) by a weak acid (HA4, 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 gHice (1M) B gdd 31t (HA, 1M) gRT STd 3gaed & YRS & 25 °C )
yaa R (HX, 1M) & ol § 1/100 § | HA & K, 31 Jedie &

(A) 1x10% (B) 1x103 (C) 1x 107 (D) 1x 1073

ANSWER : A



| CHEMISTRY]

SECTION - 3 : (Integer value correct Type)
Qe - 3 : (UIid A9 &l UHR)
This section contains 5 questions. The answer to each question is a single digit integer,
ranging from O to 9 (both inclusive).
SAEES HE5UST & | TP U9 &l SR 0 9 9 dF (QFI A & 41 & Uhel
sl QUi & |
36. The total number of carboxylic acid groups in the product P is

STE P ¥ Pl sl GHE! $ ol 6l §

o 0
1. Hz0% A
0 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 CENEES § TeliHie ')} —COOH 0 femM 2 | 39 9yl S siaue gR1 TomgRm
(Gly), ¥ (Val), B Y&t (Phe) gen Yenifse (Ala) W 814 & | 39 SeUwES 4
HIfad Ajgenett (mafie wREEel) B W gan R -NH, 39 R $w & W
e '

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*% qforefi SEVHN <ggdiee agd 8§ | 9% 38 [Co(EDTA)]'- % N—-Co-0
3TI&E BN B P A& &

ANSWER : 8

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

FeP T TR U TAdEHEl & THTD! G B Pol T 8§

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 & URHIY] S&MM B 4 3R 20 amu. & | He T & -73 °C ®R & el
T T8 Ne d 727 °C W 2 all RO TR 9 “M” T8 | MBTAF &

ANSWER : 5



PART Il : MATHEMATICS

SECTION — 1 : (Only One option correct Type)
WUE — 1 : (Padl Th Fel fAdey 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.

9 GUS H 10 Sgwcq wed € | U@ Ued ¥ IR 9@ (A), (B), (C) 3R (D) &, o
H H9el U Ael T |

41. Let complex numbers o and % lie on circles (x — x)2 + (¥ — y,)* = r? and
(x — x> + (v — y)? = 4r%, respectively. If z; = x, + iy, satisfies the equation

2 |z, =12 +2, then|o| =

1 1 1

® 5 ® 3 © F © 3

71 5 afasy Svd o 9o % PHRE G (x —xp)% + (v —y)? = 12 QAT (x — xp)> +

-y =47 R R & | T 25 =x, + iy, THEIT 2 |72 = 2 + 2 B T

HIAT 8, 9 |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
514°4°8" Then the probability that the problem is solved correctly by at least one

of them is

235 21 3 253
(A) 556 B) 756 (€) 355 D) 56
IR Ifed WaIadr fFd T GuT B Uiedieh = % ;i %;é7‘¢mu‘zﬁ?5 gal
W%mw%wﬁﬁwﬂﬁwHwaﬁagna gol fpd WM &1
TRIpdr €

235 21 3 253
(A) 53¢ B) 736 ©€) 356 (D) 3¢

ANSWER : A



43.

44,

| MATHEMATICS |

1
Let f: ['2', 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(Ele . Then the value of
1

J f(x) dx lies in the interval

172

A) (2e-1,2¢) (B) (e—1,2e—1)
©) (egl,e—l) | (D) (o,egl)

IﬂﬂT%f:B-,l}—éR @ arRifae el &1 9qTEd) U6 99cAd, SRR

1
AT TAFHA BAd & s ol 7/ (x) <27 (%) amf@=1%, GE) J F(x) dx

172

&7 A 7 R B ®
(A) 2e-1,2e) (B) (e—1,2e-1)

() (egl,e——l) (D) (o,eglj

ANSWER : D

The number of points in (— o, ©), for which x? —x sinx —cos x =0, is

(A) 6 (B) 4 (C) 2 (D) 0O
(~ 0, 00) H ﬁl’*g’&ﬁ Pl G=T, d foIv x2—xsinx—cosx =0, & -
(A) 6 B) 4 (C) 2 ‘ (D) O

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(y2-1) B) 22(2-1) ©) 2(2+1) (@ 22(2+1)

JANT [O,%} 0 aﬂﬁy=sinx+cosx AT y =|cos x—sin x| ERT UREF gAGHA B

A) 4(2-1) B) n2(2-1) © 2(2+1) © 222(2+1)
ANSWER : B

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

(x, y) be §+ sec &), x> 0. Then the equation of the curve is
1 _
(A) sin gj =logx + 5 (B) cosec &) =logx+2
C (2 2 1
(C) sec (}Xj =logx+2 (D) cos (‘f‘) =log x + 5

Qav‘aa?ﬁr—g'(l,%) A TR ¥ | A ude & (x, y) W deh B yaur
§+sec(§j,x>0 g, d9 Ih BT AHIGIT ©

(A) sin ()3 =logx + % (B) cosec g) =logx+2
2 1
(C) sec (%CX) =logx+2 (D) cos (‘)‘CX) =log x + 5

ANSWER : A



[ MATHEMATICS |

23 n
47. The value ofcot[ Y cot’! (1+ > 2kD is
= k=1

48.

n=1

22 25 23 24

T ®) 55 © 3 (0) 5

(A) 24 23

23 n
cot( ¥ cot! (1+ ) 2kD H A B
n=1 k=1 v

23 25 23 24
(A 53 ®) 5 © 35 0) 53
ANSWER : B

For a > b > ¢ > 0, the distance between (1, 1) and the point of intersection of the
lines ax+by+c=0 and bx+ay+c=0 isless than 2y/2 . Then

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

(C) a-b+c>0 (D) a+b-c<0

a>b>c>0 % fay, (1,1)HWWGﬁax+by+c:OE[bxﬂ“ay—’rc:ofb‘qﬁ'f@ﬁ
g e T 2\2 FF9 8, 9

(A) a+b-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 |

. ) . x+2 X+ 1 =z
Perpendiculars are drawn from points on the line 7 =1 °3 to the plane

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

2

MR @ 55t

© §-51- o 355
Wx+y+z—3WWTx+2 yT %tﬁf o f9vgeil 9 o STel 9 © |
o-uTe = Y w Rerd €

(A) §=% _1 (8) §=X§" ~

© F=Y-5 S

ANSWER : D

ar d A A N 4 VAN A A
Let PR=3i +j -2k and SQ =i —3j — 4k determine diagonals of a parallelogram
—> A A A
PORS and PT=i+2j+3k be another vector. Then the volume of the

- — -
parallelepiped determined by the vectors PT, PQ and PS is
(A) 5 (B) 20 (C) 10 (D) 30

Wﬁo‘ﬁa=3?+f_22 eI SZ)=?—3JA'—42 TF AR agysl PORS & fdaol
RrufRe &xa & ok PT=1+27 + 3k U a0 9R9 & | a9 |fkgl pr, PO don

PS gRT FEiRa FHiaR Yehed o1 amadd ©
A) 5 (B) 20 (C) 10 (D) 30

ANSWER : C



[ MATHEMATICS |

SECTION - 2 : (One or more options correct Type)
QUs - 2 : (Th T ferh 9 ey uapR)

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 @vs ¥ 5 FgRes ue € | 7S 99 | IR e (A), (B), (C) 3R (D) &, o
¥ U 97 3 |E § |

4n k+1
51. LetS, = X (-1) °
k=1

k2. Then S, can take value(s)

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

4n k(k+1)

Wf%ssfk;l(—l) g a9 s, f 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 el M AT N & fIT =1 A @ B Jehore I 81 @ () 2

A) MF FEha a1 yr-aqfia 89 & R N M N i a1 fwm-dafia 8 |
(B) W AT 3UgEl M T N & folT MN - NM fawm-aafda € |
(C) |WY WA 3MTeggl M Tl N & foy My wafda & |

(D) W GhHI 3MTFET M T N & 1T (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) a unique point in the interval (n + 51 + 1)

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

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

AT 15 £ (x) = x sin zx, x> 0, T T gF-gUIDT n & 0 £ (x) 77 W g8 2
. 1)
(A) eﬂa’ﬂa(n,n+5] H AT U9 fig W

(B) ST«T\’IFI(nvL%,nJrl) d uparE Uh fag W)

(C) SRTA (n, n + 1) H THAH (& farg W

(D) RIS (n, n + 1) H qT g2l 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 FREd aRET &Y AR wER B, RNe Yors] $ oweal 8115 %
U # & 9 ORI fPIRT 9 M a49%d § 9 el dRTE Gl
IMIAHR Ut H yRafad fbar sar € | I el T a7 &1 $el &5%d 100

g, a9 | 91 B ARG HEWH © | 9 ARATBR "R Bl YSTRH Hl
gl = §
(A) 24 ®) 32 (C) 45 (D) 60

ANSWER : AC

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

Lo @B+81+(=1+20)] +(+20)k,—0<t<oo
L:(3+2s)i+(3+25)] + Q2+ 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%%} (B) (-1,-1,0) € 1,11 (D) @,%,%)

o ¥ 1, S eIReg  eRe 8, Y

i@+ +(1+20] +(4+ 20k, —0<t<oo
L:(3+25)i +(3+25)] +Q+s)k,—w<s<w

W dad & | 99, [, ) Rea fag (Regaf) & s, s vl [ dur ;, &

e g A7 ST we @), e @)

(A) G%% B -1,-L,0 (©) (1,11 (D) (%,%,gj

ANSWER : BD



( MATHEMATICS |

SECTION - 3 : (Integer value correct Type)
s — 3 : (U 9 Hel UHNR)
This section contains 5 questions. The answer to each question is a single digit integer,
ranging from 0 to 9 (both inclusive).

T IS H5UTT & | TP U &l SR 0 9 9 9% (GHFI INF) & §1d FT Tbel
T gt T |

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

Thenn =

(1+x)""° & T HANT 9&T & ToNH 5:10: 14 FIEA A & 1 q9, 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 =

U TS W on BIS § S R 1 Q2 gRT fRafed € 1 Q1 e el ardl
H1S TE W et o 9d € 3R SraRre wrel @) Wweel BT AN 1224 ¥
Ife fepret Y Bt @l fafed Al § @ 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 k|, E, or E; occurs satisfy the equations (o —2B) p = af and (B - 3y) p = 2Py.

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

Probability of occurrence of £,
Probability of occurrence of £, -

Then

dF T "eAd’l E,, E, a1 E, § A $dd £, & g & YIRS o &, Fad E,
& °cd &I YIRGdT B & OO bael E, b G B WiGar y & | A1 fF e
El,Esz3ﬁﬁWﬂé7ﬂﬂ=raeﬁaﬂmﬁwp, THIERT (a0 ~ 2B) p = ap
AT (B - 3y) p = 2By B WY IRAl & | I WRIEAT =R (0, 1) # Rerd
CIRTIS T AT

E, & g &I UIfehar
E,® TTH B WISl

ANSWER : 6



| MATHEMATICS |

2 2

59. A vertical line passing through the point (4, 0) intersects the ellipse %+%= 1 at

60.

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

If A(h) = area of the triangle POR, A, = 1/;}1:;51 A(h) and A, = 1/;nsi7,s1 A(h), then
8
% A —8A, =

ﬁ?g(h,mﬁgmﬁawﬂwmmwadgﬁ{;%iﬂ P! fa=gall P q21 Q
R Fredl & | 41 6 RAgei P aen @ w Sdga @ weRkard g R W) frerd
§ 1 ARk Ah) = BT POR 1 8F%e, A, = MY AR 3R A= " A

12<h<1 172<5hs!

8
g, aaV-S'Al—8A2=

ANSWER : 9

Consider the set of eight vectors V' = {a? + b} + cIAc ta,b,ce {-1,1} } Three non-
coplanar vectors can be chosen from Vin 2" ways. Then p is |

3 afae &1 WY V= {a/f+b}}+clAc:a,b,ce {~1, 1}} i | v | dF
ST AfTe 2” YR A A S Fhd & | 99 p BT AM B

ANSWER : 5



quv-2 CODE
PAPER-2

PART | : PHYSICS

SECTION - 1 : (One or more options correct Type)
WUS — 1 : (Th AT Ak G Aoy Ua)

This section contains 8 multiple choice questions. Each question has four choices
(A), (B), (C) and (D) out of which ONE or MORE are correct.

39 @ H 8 sgfamey uew € | UR% Ue H IR [Adeu (A), (B), (C) 3R (D) €, o™
¥ T T AfdE wEt & |

1.  Using the expression 2d sin 6 = A, one calculates the values of d by measuring the
corresponding angles & in the range 0 to 90°. The wavelength A is exactly known

and the error in @ is constant for all values of €. As @ increases from 0°,

(A) the absolute error in d remains constant.

(B) the absolute error in d increases.

(C) the fractional error in d remains constant.

(D) the fractional error in d decreases. ’

P 2d sin O= A D1 YT HIA Y B4 O BT AT IR d B A SIHAT A8 & |
OH AFO0 990°F dig H & | O o8 &I 99 &4 URYEd: §1d & a1 60F
qo A Fe, 0 & F AFI S T 99 & | 9N 0 BT HE 0° 9 g & a9

A) d¥ FRug Fe Rer &t & |
(B) d¥ fFue Ffe sedt v |

(C) d firicrd Ffe Re &l 2 |
(D) d¥ =T Ffe gedt & |

ANSWER : D



| PHYSICS |

Two non-conducting spheres of radii R, and R, and carrying uniform volume charge

densities +p and —p, respectively, are placed such that they partially overlap, as
shown in the figure. At all points in the overlapping region,

(A) the electrostatic field is zero.

(B) the electrostatic potential is constant.

(C) the electrostatic field is constant in magnitude.

(D) the electrostatic field has same direction.

Q] 3Tl R, T R, 50 a1l idl & W +p T —p YHFA SMAA 3ATL
9 | ARG A Ty € | g9 Mell B oA # ST AgER 39 UBR SIS
B G T 8 & 9 3R wu § afsifea g | srfsifad a7 & 7l fdg W
A) ReRIFgaam g & |

(B) Rer defd favwa =R & |

(C) Rer Jga &F &1 gRATT 3R & |

(D) ReR dea &5 &l faen (e9AH ¢ |

ANSWER : CD



| PHYSICS |

The figure below shows the variation of specific heat capacity (C) of a solid

as a function of temperature (7). The temperature is increased continuously from 0 to

500 K at a constant rate. Ignoring any volume change, the following statement(s) is

(are) correct to a reasonable approximation.

(A) the rate at which heat is absorbed in the range 0-100 K varies linearly with
temperature 7. '

(B) heat absorbed in increasing the temperature from 0-100 K is less than the heat
required for increasing the temperature from 400-500 K.

(C) there is no change in the rate of heat absorption in the range 400-500 K.

(D) the rate of heat absorption increases in the range 200-300 K.
A

| | | | o
1 1 T T

|
100 200 300 400 500
T(K)

foa 7 foddl o @ faf¥re s g1iiRdn (€) &1 aaw= (7) &R fiRar &1 g9
TN E | AOEE H 0 W 500 K 9% §HH &Y | Had gfg 8k & | A9 ) B
3IE & URaeH SWeH ¥, T gaRE § BN 91 () Ihd dfee 9l (@) 2
(A) 0-100 K & &9, r@eNid ™1 &1 g% arodH iR IRge snfdaar fezareh |
(B) 0-100 K 9% dIOHE &) g1 UR IaeNfd ™, 400-500 K 9raq< & &5
e B S B ol H FH 7 |
(C) 3TANT ST Bl TR 400-500 K II9H9H & g raRafda & |
(D) ST JAGENYUT PY & 200-300 K ITUHH & &9 9 &1 & |

ANSWER : ABCD or BCD

The radius of the orbit of an electron in a Hydrogen-like atom is 4.5 a,, where a; is the

. . . 3h :
Bohr radius. its orbital angular momentum is P It is given that 4 is Planck constant

and R is Rydberg constant. The possible wavelength(s), when the atom de-excites,
is (are)

U EISQIoH-THM URATY] & Solagi 8 &1 BISA14.5 g, & T8l qp IR B & |
T TS BT T P ALY | R ¥ f h i PR @ R Read
frdies & | AN & SR 8F ) IScarod [fexe & sreed @ dveg &

9 9 9 4
(A) 337 B) Ter € 358 D) 3%

ANSWER : AC



[ PHYSICS |

Two bodies, each of mass M, are kept fixed with a separation 2L. A particle of mass
m is projected from the midpoint of the line joining their centres, perpendicular to the
line. The gravitational constant is . The correct statement(s) is (are)

(A) The minimum initial velocity of the mass m to escape the gravitational field of

the two bodies is 4 \ /—G—IM

(B) The minimum: initial velocity of the mass m to escape the gravitational field of

/(‘M
the two bodies is 2 IL :

(C) The minimum initial velocity of the mass m to escape the gravitational field of

the two bodies is \ / 2iM.

(D) The energy of the mass m remains constant.

<1 fUST T U &1 Teq M 8, & d1F &1 g3t &l 2L ReR @1 11 € | g4
fiel & Fw=l @I S drell Y&l & A {95 A, (6 m A 61 B0 o ddq
veifia foar s & | oy fadie G E | e gae ¥ (@)

(A) =1 ST & Tocareyul &3 § YT & oY S m o1 GAaq gRfYe 9

GM 5 -
4 ‘—L—%\'I
(B) g1 fUSi & Yoyl &y | Uelrds & [y SegdH m &1 YAaH TRIS 91
2 GTM%"I |
(C) &1 TUSi & oAyl &5 | Ueld & AT SeqdH m BT G URME 99
2GM
Rl

(D) SHHM m B! Sl ded ReR Y&l & |

ANSWER : BD



| PHYSICS |

A particle of mass m is attached to one end of a mass-less-spring of force constant £,
lying on a frictionless horizontal plane. The other end of the spring is fixed. The
particle starts moving horizentally from its equilibrium position at time ¢ = 0 with an
initial velocity uy. When the speed of the particle is 0.5 uy, it collides elastically with a
rigid wall. After this colilisicn,

(A)
(B)

(C)

the speed of the particle when it returns to its equilibrium position is u.
the time at which the particle passes through the equilibrium position for the first

fimeist = n
is Fed k'

the time at which the maximum compression of the spring occurs is ¢ = —3@\/2”];

the time at which the particle passes through the equilibrium position for the

5x m

second time ist = —3- %.

gYUTEN afae 79 W) U] 88 & 9o ReRie &) s Ifd B & td RR 9/
m SH BT BT ST g3 & | 30 RO &1 qaRT RiRT 9 & | I8 HUT 37Ul
ATRITEReNT Y £ = 0 TR URIWE TSt a7, 1 TR 81 <81 & | 919 &7 &)
T 0.5 u BT &, I8 U @ SR 9 TR §Og &Ial & | 39 Wog & 919

(A)

T BT U AITART § Sledl & S9D! M 4, 8l & |

(B) mwmﬁwmmﬂﬁqﬁ?ﬁwwﬁaﬁﬂﬂm:n\/%% |

() w9 & § Wdie feay glar § 98 99y _Az ms

(D) ST HOT YA IR W G- IR ORI & 98 G 1= 51\ [

3 k

ANSWER : AD



| PHYSICS |

A steady current 7 flows along an infinitely long hollow cylindrical conductor of radius
R. This cylinder is placed coaxially inside an infinite solenoid of radius 2R. The
solenoid has » turns per unit length and carries a steady current /. Consider a point
P at a distance r from the common axis. The correct statement(s) is (are)

(A) Inthe region 0 < r < R, the magnetic field is non-zero.
(B) Inthe region R <r <2R, the magnetic field is along the common axis.

(C) Inthe region R <r <2R, the magnetic field is tangential to the circle of radius r,

centered on the axis.
(D) In the region r > 2R, the magnetic field is non-zero.
Ueh R 31 & 3 o @iel dleid 9ol Bl ofaTg § U ReR gRT1/98 &l 8 |
9 da9 @ 2R T 1 ad uReiferet & sreR @R @l T ¥ | 39
URATRTEHT # n e Uy 3o g § € 9 Ua ReR gRTIR | U famg P forg
S EHIE W S W T, BE 91 () THE 98§ (2) |

(A) 0<r<R¥, J901 &F I 8] T |
(B) R <r <2R¥, b1y & & faem wHE &) feem A 2 |

(C) R<r<2Rﬁ,W%ﬁrﬁW%§ﬂﬁW¥ﬁ@j%ﬁﬂW%ﬁW&iw
T |

(D) r>2R¥, YN &F Y &I & |

ANSWER : AD
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Two vehicles, each moving with speed u on the same horizontal straight road, are
approaching each other. Wind blows along the road with velocity w. One of these
vehicles blows a whistle of frequency f,. An observer in the other vehicle hears the
frequency of the whistle to be f5. The speed of sound in still air is V. The correct
statement(s) is (are)

(A) If the wind blows from the observer to the source, f, > f;.
(B) If the wind blows from the source to the observer, f, > f.
(C) If the wind blows from observer to the source, f; < f;.

(D) If the wind blows from the source to the observer, f, < f;.

1 qre, ol # A« 8, T €1 W &ifae d$e IR Us gER @l 3R
MIWE | I Teh &l "M AwF I A I8 W T | 371 & (P 187 £, amafy
B! IS gl & | gAY a8 § 93 gY Uerd Bl ISl £, SRy &l FArg ol & |
Fregd ag # @ @ Afa v & | 981 g © (2)

(A) I 7Y Ve 9 A DI e § §'5<h 8, L1 |
(B) AT Iy &I & V&t 1 fawnm & 9&<ht 8, fo> 1 |
() I a1g Uerd F A 3t o 7 95<dh 8, fo<hy |
(D) If arg A A VeTd @t foon # 9 8<h &, fo< sy |

ANSWER : AB
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SECTION - 2 : (Paragraph Type)
Qug - 2 ; (A4 GHR)
This section contains 4 paragraphs each describing theory, experiment, data etc. Eight

questions relate to four paragraphs with two questions on each paragraph. Each question
of a paragraph has only one correct answer among the four ch0|ces (A% (B) (C) and D).

9 @ve ¥ Rygial, wann iR aifes! anfe ® M drel 4 e l
9 AT ome wed €, O 98X oigmuE WSl Ue § Ifc*rﬂﬂ%ﬁﬁ—%ﬁﬁ BRG]
% IR fJweu (A), (B), (C)3MR (D) & R @ Paa tr ST W © |

Paragraph for Questions 9 and 10

U 9 3R 10 & forT rgese

A point charge Q is moving in a circular orbit of radius R in the x-y plane with an angular
Qw
2r
A uniform magnetic ﬁeld'along the positive z-axis is now switched on, which increases at a
constant rate from O to B in one second. Assume that the radius of the orbit remains
constant. The application of the magnetic field induces an emf in the orbit. The induced
emf is defined as the work done by an induced electric field in moving a unit positive
charge around a closed loop. lt is known that, for an orbiting charge, the magnetic dipole

moment is proportional to the angular momentum with a proportionality constant .

x-y T § R B 31 g w'1 A U@ O 995 o9 o 10 i | uReAr Y @7
& Isﬁqqﬁaﬁ%‘fawﬁa?ﬁwﬁiq—oawwmé | 39 TP THFAN

YD & Pl TR - H W BRI § gD 4F 0 A B d T Afpvs A
THEAM X ¥ gedl & | I8 A 1P 39 ERM 8 @) Bogr Rer IEdl 8§ | gy
&3 & AN & H Th emf URT BT € | T URT fIe[a &3 gR1 3318 99 Ay
P WIT qU & AR AR TAR A f5Y T B A A B ARG RedaEs 96 (em)
FET O T | I8 T & O I9 UE NE TH el H uRYHAY Rl § d9 SHBI
Yo feyga amgel SAd DI W & Sruiie s & forat sanfae Reria 4 2 |
9. The magnitude of the induced electric field in the orbit at any instant of time during
the time interval of the magnetic field change is

YgbIg & &b URTd & QR H&l § (Bl e v v ORaT fagpa &5 &1 a9 &

velocity . This can be considered as equivalent to a loop carrying a steady current

BR BR
A B) > (C) BR (D) 2BR
ANSWER : B

10. The change in the magnetic dipole moment associated with the orbit, at the end of
the time interval of the magnetic field change, is

T a9 SR H Yghig & H URgad 8 8T 8, SS9 IR & I §,
3779 & peT A WEftd by gy sl # gRkads ¥

2
(A) — yBOR® ® -A2% o SL o) eee

ANSWER : B
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Paragraph for Questions 11 and 12
T 11 3R 12 & fore srpeoe
The mass of a nucleungis less than the sum of the masses of (4-2) number of neutrons

and Z number of protons in the nucleus. The energy equivalent to the corresponding mass
difference is known as the binding energy of the nucleus. A heavy nucleus of mass M can
break into two light nuclei of masses m; and m; only if (m;+m;) < M. Also two light nuclei
of masses m3; and m, can undergo complete fusion and form a heavy nucleus of mass

M only if (m; + mys) > M. The masses of some neutral atoms are given in the table below:

U AH X B FHAM (4-2) Yol Gd Z ol & g & A Q9 8 ¥ |
SEAM B HH F TS Holl Bl 999 Holl Fed & | Yh SIEE M BT WY A1
m, Td m, SHAM] & &1 gl AMTHI § fqufed & Foar 8, I (my + my) < M | =0

ms Q& m, SHAEl B Q1 gAP AMTD YUl Hedd b, Yb M’ SIHM BT 4RI A
I WHd €, IS (ms + my) > M' | T8 WA & SFHH 41 <9d H 3 T T

g [1.007825u |2y [2.014102u |[’g [3.016050u |%He |4.002603u

°Li | 6015123u |71 |7.016004u |0z | 69.925325u |5 |81.916709u

2Gd | 151.919803u | 2%py, | 205.974455 u | 25, | 208.980388 u | 21%p, | 209.982876 u

82 83 84
(1 u =932 MeV/c?)
11. The correct statement is

(A) The nucleus g’Li can emit an alpha particle.

(B) The nucleus :élOPO can emit a proton.

(C) Deuteron and alpha particle can undergo complete fusion.
(D) The nuclei ;an and §§Se can undergo complete fusion.

GEREERS

(A) I SLi &b UehT HUT ST B [hll & |
(B) WD 2,°Po T YIS Sl HR Hehal & |
(C) YR 3R Vel &Yl QUi HeTd B Adhd & |
(D) WP J0Zn T AT $2Se Yol Herdd wR qehdl & |

ANSWER : C

12. The kinetic energy (in keV) of the alpha particle, when the nucleus §

undergoes alpha decay, is

St faRTHTEReT § AIND 2,°Po VeHT-E BRal §, T9 Yobl DU Bl TS Holl
(keV ﬁ)ﬁ g
(A) 5319 (B) 5422 (C) 5707 (D) 5818

lOPo at rest

ANSWER : A
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Paragraph for Questions 13 and 14
U 13 3T 14 & forg srpe

A small block of mass 1 kg is released from rest at the top of a rough track. The track is a
circular arc of radius 40 m. The biock slides along the track without toppling and a frictional
force acts on it in the direction opposite to the instantaneous velocity. The work done in
overcoming the friction up to the point Q, as shown in the figure below, is 150 J. (Take the
acceleration due to gravity, g = 10 m s72).

TH Wl U & Seaad 95 9 U 1 kg STHH & Ch B [ARMERT I BIST ST & |
g U 40 m 50T F1 T A9 & | [EHT MU U W ST e gY WRaal & | 39
Tedh W TP °YUT gl deefores a7 @l fqudid f&wn A orar & | o A 9 SR,
MQWW?WW@WW%WMJWWW% |

(TocdI @R g BT A = 10 m s > A

vt

v

13. The speed of the block when it reaches the point Q is

9 TeH] a5 Q W Ugadl 7, s9D! A ©
(A) 5ms (B) 10ms™ (C) 10\3ms™' (D) 20 ms™

ANSWER : B

14. The magnitude of the normal reaction that acts on the block at the point Q is
g Q W, e W o ardl AVeld I & yRHAWT &
(A) 75N (B) 86N (C) 115N (D) 225N

ANSWER : A
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Paragraph for Questions 15 and 16

UeT 15 3R 16 & foQ srf=de

A thermal power plant produces electric power of 600 kW at 4000 V, which is to be
transported to a place 20 km away from the power plant for consumers’ usage. It can be
transported either directly with a cable of large current carrying capacity or by using a
combination of step-up and step-down transformers at the two ends. The drawback of the
direct transmission is the large energy dissipation. In the method using transformers, the
dissipation is much smaller. In this method, a step-up transformer is used at the plant side
so that the current is reduced to a smaller value. At the consumers’ end, a step-down
transformer is used to supply power to the consumers at the specified lower voltage. It is
reasonable to assume that the power cable is purely resistive and the transformers are
ideal with a power factor unity. All the currents and voltages mentioned are rms values.

T A faefd WA 600 kW BT AT 4000 ¥ OR Iearfad BRaT 8, S 20 km B G W
ITHFIIRN & STANT & g of SRl St & | 39! 1 91 S ORT 989-879dT It
FEA F AT ST FHAT & I L RRI W Sl T Eril SRABTHR B YA
fpar S wepdT ® | Uegel UYl B1 SN I8 & b 3HH Hoil &I & 9gd AfYd giar
SEfh TRAGHR & SUANT & TRid H &F 984 &F 8idl & | 39 aId | Udh Iard]
CTRABER GIF B IR R AT & R 9RT &7 99 F 81 §¢ | SyHieT &
R & el gIBER &1 g fear Sar € Ry Sudieeh & Ue ey oy
diee W fIga afed ) 1 9F | I8 AFT S HHha1 © (6 wied gg IR § den
SFABAR ST 8, g IID] WAl ulics U & | IfeatRad qaw gRwil 9 deedisii
BT AT rms A § & |

15. If the direct transmission method with a cable of resistance 0.4 Q km™' is used, the

power dissipation (in %) during transmission is

Ife 0 Bfaet &1 ITART B S gaT ufaRg 0.4 Q k' € 99 UTeT U907 6

Refy & sfeg e (% H ©
(A) 20 (B) 30 (C) 40 : (D) 50
ANSWER : B

16. In the method using the transformers, assume that the ratio of the number of turns in
the primary to that in the secondary in the step-up transformer is 1 : 10. If the power
to the consumers has to be supplied at 200 ¥, the ratio of the number of turns in the
primary to that in the secondary in the step-down transformer is

TFABMAR & TR BRA il [ °, I8 94 6 Sl ek & mafie g
fgdiage # oucl &) |&a &1 U 1: 108 | Al g o, Sudaas &I
200 VR &1 9 & @ Ul TR ® Ui g Gdhe & duct 3 g

HT U &
(A) 200:1 (B) 150:1 (C) 100:1 (D) 50:1

ANSWER : A
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SECTION - 3 : (Matching List Type)

QU - 3 : (AT Gl UPHR)

This section contains 4 multiple choice questions. Each question has matching lists.
The codes for the lists have choices (A), (B), (C) and (D) out of which ONLY ONE is correct.

9 TS H 4 P U £ | WS U A A gl & | gl & g sl &
faded (A), (B), (C) 3R (D) & R | PacT U WEl & |

17. Match List I with List II and select the correct answer using the codes given below

the lists :
List I List II
P.  Boltzmann constant 1 [ML*T™]
Q. Coefficient of viscosity 2. [ML'TY
R. Planck constant 3. [MLTK™
S.  Thermal conductivity 4. [ML*TK™]

P. diccad s 1. [MLT™
Q. Gl VI 2. [ML'T™
R. Wi fadie 3. [MLTK™]
S. AT ATAHl 4. [ML*T*K™]
Codes :

P Q R S
A 3 1 2 4
B) 3 2 1 4
€ 4 2 1 3
)y 4 1 2 3

ANSWER : C
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18. A right angled prism of refractive index 4, is placed in a rectangular block of
refractive index u,, which is surrounded by a medium of refractive index 4, as shown

in the figure. A ray of light ‘e’ enters the rectangular block at normal incidence.
Depending upon the relationships between u,, 1, and y,, it takes one of the four

possible paths ‘ef’, ‘eg’, ‘eh’ or ‘ei’.

TP pu, YA & FHDIV IS P g, TS & ARATBR ATH § IG@T T[T & |
QUi el 1, AUGCHID P AEH A B § Y AR B g5 © | ger @
{07 ‘e’ AR &l W AfWeaad AT 81 € | gy, p, MR gy & A W
fiR B g8 umrer & foRor IR g uell e, ‘eg’, eh’ T @i’ H W TP odl B |

f
N /
Hll Y \‘\ h

|2%) M3

Match the paths in List I with conditions of refractive indices in List II and select the
correct answer usi ?gthe codes given below the lists:

gl d 3 W™ T A L BT i @ e | gArad B v it
%ﬁéﬁﬁnﬁmmmmmﬁwqﬁﬁ
List I/ A1 I List IT / A 11
P. e>f 1. ,u1>'\/§,uQ
Q. e—og 2. ,u,z>,ulandea'p2>,u3
R. e—h 3. =
S. e—i 4. ,u2<,u1<\/§;tzande'fi,uQ>y3
Codes :
P Q R S
A 2 3 1 4
B 1 2 4 3
Cc 4 1 2 3
)y 2 3 4 1

ANSWER : D
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19. Match List I of the nuclear processes with List II containing parent nucleus and one
of the end products of each process and then select the correct answer using the
codes given below the lists :

A A g e afha] € g § | R 1 H S ihaei & SEe Aile g
o Siftm T e fay v g | gREl & A G 1Y Bls 61 wan eRe
HEl IR G

List I/ g I List IT / 3 1

P.  Alpha decay . g0 N+ ...
VepT-81Y
.

Q. p"decay 2. DU Th ...
B e

R. Fission 3. g Bio> g Pbt ..

S.  Proton emission 4. 3391)“ —->;‘710La+..
e Ieao

Codes : ‘

| P Q R S

A 4 2 1 3

B 1 3 2 4

€ 2 1 4 3

@) 4 3 2 1

ANSWER : C



| PHYsICS |

20. One mole of a monatomic ideal gas is taken along two cyclic processes
E—F—-G—E and E—-F—H-—E as shown in the PV diagram. The processes
involved are purely isochoric, isobaric, isothermal or adiabatic.

T Uh-WRATS MG TG & P A &), ford ¥ g2l PV 39 & 3gER &l
AHII Wl E—-F—-G—E I E—~F—-H-EH o ST 91 & | Aafga 99 g&a:
GHIIAD, G, FHAG I BGTH & |

P 4r
32P

Pe

\

Match the paths in List I with the magnitudes of the work done in List II and select
the correct answer using the codes given below the lists.

A 1A 8 T el ol PR H Ry TR e $ uREAT & A gaferd Bifg
3R gferdi & 9 & T Dre BT YN HRPb el SR g+ |

List I/ 32 I List I1 / 3= 11
P. G—E 1. 160 PyV, In2
Q. G—H 2. 36PyV,
R. F—H 3. 24PV,
S. F-G 4. 31PyV,
Codes :

P Q R S
A 4 3 2 1
B 4 3 1 2
€ 3 1 2 4
1 3 2 4

ANSWER : A



- PART Il : CHEMISTRY

SECTION -1 : (One or more optlons correct Type)
Gus — 1 : (T U1 A FE) ey yar)

- This section contains 8 multiple choice questions. Each question has four choices (A),
(B), (C) and (D) out of which ONE or MORE are correct.

9 GUe H 8 SgReeT UeT © | YD U ¥ TR fdded (A), (B), (C) R (D) €, forH
q T AT A TS & |

21. The correct statement(s) about O, is(are)

(A) 0O-0O bond lengths are equal.
(B) Thermal decomposition of O, is endothermic.

(C) O, is diamagnetic in nature.

(D) O, has a bent structure.

0, % ¥ § WEl 9o ¥ (2)

(A) 0-O 3TEY] & da1g R & |
(B) 0,1 Ay 4o S & |
(C) O, Egad & |

(D) O, & T &fdhd gl & |

ANSWER : ACD

22. In the nuclear transmutation
8
ZBe + X —» 4Be +Y

(X,Y) is(are)

(A) (1. n) (B) (p, D) (C) (n D) (D) (v.p)
faReq e gaiaRon

4Be + X —> 4Be + Y

¥} (X,Y)®re

(A) (v, n) B) (p. D) (C) (n D) (D) (v.p)

ANSWER : AB



23.

24,

| CHEMISTRY |

The carbon-based reduction method is NOT used for the extraction of
(A) tin from SO, (B) iron from Fe,O,

(C) aluminium from 47,0, (D) magnesium from MgCO, - CaCO,
grgell & g § H1e smeRa stwaye Ay &1 wan e st 7 &l i
g7

(A) Sno, 9 fea (B) Fe,0,¥ 3MRHA

(C) AL, | VIfHfraH (D) MgCO, CaCO, | HFIRIH

ANSWER : CD

The thermal dissociation equilibrium of CaCO,(s) is studied under different
conditions.

CaCOs(s) === CaO(s)+ COs(g)

For this equilibrium, the correct statement(s) is(are)

(A) AHis dependenton T
(B) K s independent of the initial amount of CaCO,

(C) Kis dependent on the pressure of CO, at a given T

(D) A4H is independent of the catalyst, if any

CaCO,(319) & HHIY fues & AT &1 gy fafy= srawerell # fea
T |

CaCOy(s) === CaO(s)+ COx(g)

U ARITgR & for, e UHeH ® (®)

(A) AH A R ik wxar & |

(B) wmarERen ReRid (K) CaCO, & URfAE alRer w i i owar & |
(C) Kfaa I ©R €O, §6 R AR axar & |

(D) AH SOR® (3R 8) & v9g ) ik 78 d=ar & |

ANSWER : ABD
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25. The K, of Ag,CrO, is 1.1 x 10712 at 298 K. The solubility (in mol/L) of 4g,CrO, in a
0.1 M AgNO, solution is

(A) 1.1x107 B) 1.1x107'0 (C) 1.1x1072 (D) 1.1x107°
K, (4,CrO,) BT 7 298 KT 1.1 x 10712 & 10.1 M AgNO, & faeraT # 4g,Cro,
@ faorrar Alareier H

(A) 1.1 x 10" (B) 1.I1x1070  (C) 1.1x1072 (D) 1.1x10°?

ANSWER : B

26. In the following reaction, the product(s) formed is(are)

fr=faRea sififerar & Saoe/sa@TEl &) 9aiv

OH
CHCl5
—_— ?
OH-
CHs4
ngg‘mnz H:gémlz
P 0 R S
(A) P (major) (B) Q@ (minor) (C) R (minor) (D) S (major)
P (=) Q (¥1rom) R (¥i1oT) S (=)

ANSWER : BD
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27. The major product(s) of the following reaction is(are)

OH
aqueous Br; (3.C equivalents)
SO3H
OH OH OH OH
Br Br Br Br Br
Br Br Br Br Br
SO;H Br Br SO3H
P _ 0 R S .
(A) P (B) 0 (C) R (D) §

FfaRaa siffshar w1dh) =7 AR 3(8)

OH
© Sefld Brz(3.0 g&AM)

SOsH
OH OH OH OH
Br Br Br Br Br
Br Br Br Br Br
P 0 R )
(A) P B) @ (C) R : D) §

ANSWER : B
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28. After completion of the reactions (I and II), the organic compound(s) in the reaction
mixtures is(are)

M SfdfRATel (IR M) & QR 819 & a6 e s § srfie
A @firen) 1 9av |

0]

)j\ Br, (1.0 mol)

ReactionI: HsC”~ "CH
arfferaT I . 3(‘1 .0 mol) ’ aqueous/ eilg NaOH

0
' Br, (1.0 mol)
ReactionII : H3C/U\CH3 2 ;

AMEAMIL: (1 0 moy) CH,COOH

S X Lo
H3C CHzBr H3C CBr3 BF3C CBr3 Berc CHzBr H3C ONa CHBrg
P 0 R S T U

(A) ReactionI: P and ReactionIl : P

(B) ReactionI: U, acetone and Reaction II : @, acetone
(C) ReactionI: T, U, acetone and Reaction 11 : P

(D) Reaction1: R, acetone and Reaction I1 : §, acetone

(A) far 1: ek Sfifshar IL: P

(B) i 1: U, wie &R 1fifpan 11 : @, TiieH
(C) Mfspan 1: T, U, wiie iR aiftifpar 11 : P

(D) S1fHfHar I: R, THITH 3R fifhar 11 S, Tiie

ANSWER : C



| CHEMISTRY |

SECTION - 2 : (Paragraph Type)
Gus - 2 ; (BT UPN)

This section contains 4 paragraphs each describing theory, experiment, data etc. Eight
questions relate to four paragraphs with two questions on each paragraph. Each question
of a paragraph has only one correct answer among the four choices (A% (B), (C) and (D).
£ b it atagial g dugy Mg il 2

Heferd omme wed &, 79 | &Y 3rJede W I ug & | 01 areog ¥ B9 Ued
¥ TR fImeT (A), (B), (C) 3R (D) & 79 I hacT T S W 2 |

Paragraph for Questions 29 and 30
U 29 Ud 30 & ford argeoe

A fixed mass ‘m’ of a gas is subjected to transformation of states from K to L to M to
N and back to K as shown in the figure

U N & ARET S m @) orgen gRIdT KA LY M 3§ N a 999 K ¥
fora g7 femrs S ®

A

Pressure

ol

N M

Volume gqm’a:['
29. The succeeding operations that enable this transformation of states are

(A) Heating, cooling, heating, cooling (B) Cooling, heating, cooling, heating
(C) Heating, cooling, cooling, heating (D) Cooling, heating, heating, cooling
aREre S 39 Sy gRadHl # WE® €, 98 ©
(A) TH, ST, T, I FA W (B) T, ¥, TSI, T I W
(C) T, e, TSI, T A W (D) TSI, T, TH, T I W
ANSWER : C

30. The pair of isochoric processes among the transformation of states is

(A) KtoLandLtoM (B) LtoMand NtoK
(C) LtoMandMtoN (D) MtoNandNtoK
3raxelt gRaaH @l Rerferal # wHemaaiT®d A I 7

(A) KA LIARLIAM (B) LA MR NHK
(C) LI M3IR MA N (D) MANIIR NHE K

ANSWER : B



31.

32.

[ CHEMISTRY

Paragraph for Questions 31 and 32
U 31 T4 32 & ford srfeoe

The reactions of CI, gas with cold-dilute and hot-concentrated NaOH in water give
sodium salts of two (different) oxoacids of chlorine, P and Q, respectively. The Cl,
gas reacts with SO, gas, in presence of charcoal, to give a product R. R reacts with

white phosphorus to give a compound §. On hydrolysis, § gives an oxoacid of
phosphorus, T.

Cl, 7% T 3R Wi NaOH & A {Ierd gRT HAY: S 3R T4 aven 4
affF a5 |1 (FF) TR & sifaal-ereT & ARSI o@ul, PaiR @ d & |
Cl, (g) IRDIA B SURART A SO, (g) B AMAHAT R I R <1 € | R A
HRGRY gRT AMNfhar & At § a1 & | § B ToA-mege [l BIRbRYT 61
U STRARTFA T adl & |

P and Q, respectively, are the sodium salts of
(A) hypochlorus and chloric acids (B) hypochiorus and chlorus acids
(C) chloric and perchloric acids (D) chloric and hypochlorus acids

P 3R Q P9I 96 AfSTH F1qor &
(A) BISUGARY 3R FAIRD 3T - (B) BRUIFARY 3R FARY 31T
(C) FAIR® 3R WRFAIRE 3 (D) FAIRD 3R ERUFARY I

ANSWER : A

R, S and T, respectively, are

(A) SO,Cl,, PCl, and H,PO, (B) SO,Cl,, PCL, and H,PO,
(C) SOCl,, PCl, and H,PO, (D) SOCI,, PCI, and H,PO,
R, S 3R THAT &

(A) SO,Cl,, PCl 3R H,PO, (B) SO,Cl,, PCL, 3R H,PO,
(C) SOCl,, PCl, 3R H,PO, (D) SOCI,, PCI, R H,PO,

ANSWER : A



33.

34.

| CHEMISTRY |

Paragraph for Questions 33 and 34
U 33 TF 34 & ford srg0e

An aqueous solution of a mixture of two inorganic salts, when treated with dilute HC!,
gave a precipitate (P) and a filtrate (Q). The precipitate P was found to dissolve in hot
water. The filtrate (Q) remained unchanged, when treated with /,S in a dilute mineral

acid medium. However, it gave a precipitate (R) with H,S in an ammoniacal medium.
The precipitate R gave a coloured solution (§), when treated with H,0, in an

aqueous NaOH medium.

g1 B AU &b Yh (A0 BT Seltd fdeld a9 HC! 3R gRT =g o
T 398U (P) 3R U fhege (Q) <dl & | @&y P 4 91 # goeia & |
fhege (Q) @9 @S sreliy e § H,S &R fadem ox oemRafia v&ar 2,

fobrg TAIIpel A1eEd | H,S & I 3fG8Y (R) ol © | @AY R & AR STl
NaOH ¥Teg¥ @11 H,0, 1 JAfWfhar F09 faeram (5) <t 2 |

The precipitate P contains

(A) Pb* (B) Hg,* (C) Ag" (D) Hg*

a8y PH IUReT ©

(A) Pb* (B) Hg,** (C) 4g" (D) Hg*
ANSWER : A

The coloured solution .§ contains

(A) Fe,(SO,), (B) CuSO, (C) ZnSO, (D) Na,CrO,
M et s 9 SuRerd © |
(A) Fe,(SO,), (B) CuSO, (C) ZnSO, (D) Na,Cro,

ANSWER : D



35.

( CHEMISTRY |

Paragraphs for Questions 35 and 36
WY+ 35 Ud 36 & ford 3rfeoT

£ and Q are iscmers of dicarboxylic acid C,/{,0,. Both decolorize Br,/H,0. On
heating, P forms the cyclic anhydride.
Upon treatment with dilute alkaline KMnO,, P as well as Q could produce one or
more than one from §, T and U.
P3IR QU SEdhEIfRfad v C,H,0, & &1 qAEIdl € | QI Br,/H,0 &I
TTEN SR & | TH A W P IADI TIEIEgISS 4T & |
g AR KMnO, &R1 P 3R Q ATI-31eT JAfhar R Ues el U 3 3ffere
AiRE S, T3RET U 991 9&d & |

COOH COOH COOH
H~—1—OH H——OH HO——H
H——OH HO—H H——OH

COOH COOH COOH

S T U '

Compounds formed from P and Q are, respectively

(A) Optically active § and optically active pair (7, U)
(B) Optically inactive § and optically inactive pair (T, U)
(C) Optically active pair (T, U) and optically active §

(D) - Optically inactive pair (T, U) and optically inactive S
P33R Q&RT 99 Afire woer §

(A) gavT goTF S TF gau1 gofe 9 (T, U)
B) gav fsa s vd gaur ffsT g (1, U)
(C) gau g I (T, U) T4 gavr el §
(D) yavr M I (T, U) T4 gavr Fisa §

ANSWER : B



| CHEMISTRY |

36. In the following reaction sequences V and W are, respectively
frferRaa srfifsran srgeei &, v ek wwwaer €

H,/Ni

14
¢ A
AICi4 (anhydrous) 1. Zn-Hg/HCI
O v
2. HsPO,,
O
(A) [‘éo and/aiR ©:';
Vo w ©
CH,OH
(B) I[ and/ 3R
CH,OH
Vv w
O
@ Cpwor OO
V o |/ 4
HOH,C
(D) \l and/3iR m
CH,OH
| CHaOH - 2

ANSWER : A



| CHEMISTRY

SECTION - 3 : (Matching List Type)
Gog — 3 : (A I UHR)

This section contains 4 multiple choice questions. Each question has matching lists.
The codes for the lists have choices (A), (B), (C) and (D) out of which ONLY ONE is correct

9 YIS H 4 9gfAPHeT yed § |mw~1ﬁmﬁqﬁ§ | gt & fow ®is &
g (A), (B), (C) 3R (D) & ForH & Paer to wdl & |

~-r

37. Match the chemical conversions in List I with the appropriate reagents in List II and
select the correct answer using the code given below the lists :

E 1A o T e wuiaRen @1 gl 11 A e TR Sugdd JAfieHs! &
- R AT HifSTT qr Gl & A AU T RIS BT 5 SRe el SR gihg

List I /[T I  ListII AL 11
P. %»CI - >= 1. (i) Hg(OAc),, (ii) NaBH,
Q. %ONa —_— %—oa 2. NaOEt
R. @/ — Q<OH 3. EtBr
s. () —— Q/ 4. (i) BHy; (ii) H)O,/NaOH
OH

Codes :

P'Q R S
Ay 2 3 1 4
B)3 2 1 4
C 2 3 4 1
D) 3 2 4 1

ANSWER : A



| CHEMISTRY |

38. The unbalanced chemical reactions given in List 1 show missing reagent or condition
(?) which are provided in List II. Match List I with List Il and select the correct
answer using the code given below the lists :

T 1 o faRad sreiqgfera sifyfsraren & suefia siftrpde/sraveny & 4 €1 18
g 1B g T g AR e gl % A Ry W s @
PRSP el TR Y -

List I /74T 1 : List 1T /R[4t i

- ?
P PbO, + H,SO, — PbSO, + O, + other product /3T eqrg 1. NO

? .
Q Na,§,0, + H,O — NaHSO, + other product/3[~ IIq 2. b

R. N,H, —7> N, + other product/3T~ ITE 3. Warm/TH
S. XeF, —7-> Xe + other product/3f~I IdTg 4. Cl,
Codes :
P Q R S
A 4 2 3 |
® 3 2 1 4
€ 1 4 2 3
Oy 3 4 2 1

ANSWER : D



( CHEMISTRY|

39. The standard reduction potential data at 25 °C is given below.
AMG UAS a9 25 °C wR F=ifaRaa & |
E°(Fe3*, Fe?*) =+ 0.77 V,
E°(Fe*, Fe) =044V
E°(Cu*, Cu) =+0.34 V;
E°(Cut,Cu)=+052V
E°[O,(g) +4H" + 4e- - 2H,0] = +1.23 Y,
E°[0,(g)+2H,0+ 4e~ - 40H] =+ 040V
E°(Cr*, Cr) =-0.74 V;
E°(Cr#, Cr)=-091V

Match E° of the redox pair in List 1 with the values given in List II and select the
correct answer using the code given below the lists :

W 1H A R NS gEl B GE 1 R R suee fawg @ gafea
ST e et & i &3 13 PIs o1 g FRe A SR g

List I /gt 1 List IT /g 11

P. E°(Fe*, Fe) 1. -0.18V
Q. E°(H,0 =— 4H' + 40H") 2. 04V
R. E°(Cu*" + Cu —2Cu*) 3. -0.04V
S.  E°(Cr?, Cr¥Y) 4. 083V
Codes :

P Q R S
A 4 1 2 3
B) 2 3 4 1
€ 1 2 3 4
D)y 3 4 1 2

ANSWER : D



(CHEMISTRY |

40. An aqueous solution of X is added slowly to an aqueous solution of Y as shown in List 1.
The variation in conductivity of these reactions is given in List II. Match List I with List 11
and select the correct answer using the code given below the lists :

ListI List 11
P. (C;Hs3N + CH3;COOH 1. Conductivity decreases and then
X Y increases
Q. KI(0.1M) + AgNOj3 (0.01M) 2. Conductivity decreases and then
X v does not change much
R. CH;COOH + KOH 3. Conductivity increases and then
X % ' does not change much
S.NaOH + HI 4.  Conductivity does not change much
X Y and then increases

X & Sl f3eas # HH: Y 31 STeid f[Jegd 8R-49R STl S 2, o ga A
fearan a1 & 1 59 aNisharell | S TTelHar Bl e G H & g ©
BT G I A AT BT T GRE S T A T $Is &1 9@ w1
ﬂ%ﬁﬁ'\’ﬂﬁﬁ:

T 1 el

P. (C,Hs);N + CH;COOH 1. DIAGAl gedl 2 3R Teedq g&dl & |
X Y

Q. KI(0.1M) + AgNO; (0.01M) 2. TrA®HAl T & IR IR e
X Y gRafda =8 grkit |

R. CH3;COOH + KOH 3. IrAhdl dgdl § IR deuvdn IffYd
X Y gRafad & srit |

S.NaOH +HI 4. TadN Fd gRafda & &l 8k
X Y I gocil & |

Codes :
P Q R S

A 3 4 2 1

B) 4 3 2 1

€ 2 3 4 1

1 4 3 2

ANSWER : A



PART Il : MATHEMATICS

SECTION -1 : (One or more options correct Type)
GUg - 1 : (TH T 3 G fAdheq ga)

This section contains 8 muitiple choice questions. Each question has four choices (A),
(B), (C) and (D) out of which ONE or MORE are correct.

39 @UE # 8 gl e ¥ | TS U H IR fdme (A), (B), (C) 3R (D) &, R
¥ U I AfH FET § |

3+i ]
a1, Letw=£2——1andp= W':n=1,2,3,..}. Further H, ={ze C:Rez>§}and

—1
H,= {z e C:Rez< —5'} , where C is the set of all complex numbers. Ifz, e PN H|,

z, € Pn H, and O represents the origin, then £z, Oz, =

2 ‘ 5
A 5 ®F . ©F ©) %
Iﬂ':ﬂ%w=l%—iﬁﬁﬂP={W:n=l,2,3,...}.Waﬁﬁﬁﬁﬁ

1 -1 o . .
H1={ze(C:Rez>°2‘}H?JT H2={ZEC:Rez<7},GT€T C Gy GReRi B
FPead & | AR 2, e PN H,, 2, € P~ H, @1 O Felld~g USfia &var &, o9

£z,0z,=
T T 2n St
(A) 5 B) % € 7 D) &
ANSWER : CD
42. 1f3*=4"" thenx =

2 log, 2 2 1 2log, 3
(A) 2log,2-1 (8) 2 -log, 3 () 1-1log, 3 (D) 2log,3-1
g =419 x =

2log, 2 9 1 2log, 3
(A) 2leg;2-1 (B) 2-1log, 3 © 1-log,3 (D) 2log,3-1

ANSWER : ABC



43.

44,

45.

| MATHEMATICS |

Let @ be a complex cube root of unity with w= 1 and P = [p[j] be a n x . n matrix with
p;= @".Then P? %0, when n =

(A) 57 ‘ (B) 55 (C) 58 (D) 56

SIS BT VS A T o N, S8l w = 1 T P = [p,] TP n x n G
T, ST p,= 0™ | 9, P?#0,9d n=

(A) 57 (B) 55 (C) 58 (D) 56

ANSWER : BCD

The function f(x) =2 | x |+ |x+2|~|[x+2]|-2 | x || has a local minimum or a local
maximum at x =

-2 2
(A) 2 (B) 7 (C) 2 D) 3

BT f(x)=2|x |+ |x+2]|=]||x+2]|-2]|x || BT T W *ii'*ldHTIT\dn R
I R x P AT R, 98 &

-2 2
(A) -2 ®) 3 ©) 2 O 3

ANSWER : AB

For a € R (the set of all real numbers), a = —1,

lim (1%+27+...+ n%) _L
N0 (p+1)* [(na+ 1)+ (na+2)+ ..+ (na+n) 60
Thena =
—15 =17
(A) 5 |) 7 © - (D) —~
a € R (99! Ir&Ide EEARI BT W), a = — 1, & fo1¢
i (19+29+ .. + 1% 1
n—>0 (n+ 1) [(na + 1)+(na+2)+ .+ (na+n) 60
dd a=
—15 ~17
(A 5 |) 7 C) - (D) >~

ANSWER : B



46.

47.

48.

| MATHEMATICS |

Circle(s) touching x — axis at a distance 3 from the origin and having an intercept of
length 2\[7 on y — axis is (are)

(A) xX*+y>—6x+8y+9=0 (B) x*+y*—6x+Ty+9=0

(C) x*+y*-6x—8y+9=0 D) x*+y*-6x-Ty+9=0

x — 3 B ARG W 3 T W W A qTE (@Tel) TAT y - 3@ W 24/7 AATS
g FreI(Eren) I & (8)

(A) *+y—6x+8+9=0 (B) x¥*+y*—6x+Ty+9=0

(C) X¥*+y*—6x—8y+9=0 (D) xX*+y*—6x-Ty+9=0

ANSWER : AC

Two lines L, : x =35, 3—*L = —2 and L, ‘_Ll =5 _Z_ OL.are coplanar. Then «a can
take value(s)

(A) 1 (B) 2 C) 3 (D) 4
AW L, x=570— =S TN L, v=a, =5

& gadl &

(A) 1 (B) 2 (C) 3 (D) 4

ANSWER : AD

In a triangle POR, P is the largest angle and cos P = % Further the incircle of the

triangle touches the sides PQ, OR and RP at N, L and M respectively, such that the

lengths of PN, QL and RM are consecutive even integers. Then possible length(s) of
the side(s) of the triangle is (are)

(A) 16 (B) 18 (C) 24 (D) 22
2yt POR, ﬁpmzﬁwﬁamcosp—% | 39 srfaRax BySt &1 sfd:gd

YoIl3l PQ, QR AT RP &1 SHHT: N, L 921 M WR 3N a¥8 W9l #var & f PN, OL
awwﬁmmwgﬁﬂwq%lmﬁgaﬁﬂw (oTatl) @t
AT g (T T=an § ()

(A) 16 (B) 18 (C) 24 (D) 22

ANSWER : BD



| MATHEMATICS |

SECTION ~ 2 : (Paragraph Type)

Qg - 2 ; (BT

YPHN)

This section contains 4 paragraphs each describing theory, experiment, data etc. Eight
questions relate to four paragraphs with two questions on each paragraph. Each question
of a paragraph has only one correct answer among the four choices (A), (B), (C) and (D).

¥ gvs | gl
§ HdfRra ome wed §, R 9 B8R oress

TR 3R efidel anfa &1 G2 dlel 4 VT & | IRI a1

WG e § | B W) ergese d R e

% IR e (A), (B), (C) 3R (D) & R ¥ daaT S T & |

49,

50.

Paragraph for Questions 49 and 50
Y 49 TG 50 & ford arqe0e

Let =S, NS, S, where

S, ={zeC:jz|<4}, SZZ{ZECL

S§;={ze C:Rez>0}.
AM {6 S=5, 1S, N S,, T8l

Area of §=
S BT AFHA =

10 207
a = ®) 5

ANSWER :

mm |1-3i~z]|=

2_ 3 2+1)3
A = (8) 42[

|'z——1+3['%ﬂ\
" }a“d

167 327
) 73

ANSWER : C



| MATHEMATICS |

Paragraph for Questions 51 and 52
Ued 51 U9 52 & fordr 30T

A box B, contains 1 white ball, 3 red balls and 2 black balls. Another box B, contains
2 white balls, 3 red balls and 4 black balls. A third box B, contains 3 white balls, 4 red balls
and 5 black balls.

UE UST B, H 1 A< g, 3 At 9 dAT 2 Blelt e § | Y gasl Uel B, H 2 WS
i, 3 ATl Wd d 4 Broll g € | gb ™t Ul B, H 3 W& Q, 4 ol e o
5Pl TG '

51.

52.

If 1 ball is drawn from each of the boxes B, B, and B,, the probability that all 3 drawn
balls are of the same colour is

gfe gfedi B, B, 9= B, & UAF A 1 g (el SRl ¥, aerﬁ?maﬁns‘mﬂ
3ﬂa‘ra%wﬁwéiaﬁaﬁmfﬁw%

82 90 558 566
) a5 ®) s ©) s ©) s
ANSWER : A

If 2 balls are drawn (without replacement) from a randomly selected box and one of
the balls is white and the other ball is red, the probability that these 2 balls are drawn
from box B, is

g 2 7d UF Argfeed gafaa oSt 9 (91 ufaeenua &) Frerel s & den ue
g AhE 7 R A e Mberdl 8, 99 59 2 QT @ U B, | Fbem @
yTRIhdar &

116 126 65 55
(A) 151 B) g1 ORETH D) Ts1

ANSWER : D



53.

| MATHEMATICS |

Paragraph for Questions 53 and 54
U¥T 53 TF 54 & ford ar[ese

Letf: [0, 1] = R (the set of all real numbers) be a function. Suppose the function f'is

twice differentiable, £(0) = (1) = 0 and satisfies f"'(x) = 2 (x) + f (x) > &, x € [0, 1].

AT 6 £:0, 1] - R (A qR<fds d&ameil &1 Wead) (& Bod & | 7919 divi
B f31 §R 3@HAIE &, £(0)=£(1) =0T ") - 2f'(x) + f(x) 2 &, x € [0, 1]
D GJE AT T |

Which of the following is true for0 <x <1 ?

AP o<x<1 F U g ?

54.

(A) 0<f() < ®) -3<f0)<3
1 |
© -3<f0)=<1 ©) -w<f()<0

ANSWER : D

1
If the function e™ f(x) assumes its minimum in the interval [0, 1] at x = 2 which of

the following is true ?

aﬁmﬁe—xf(x),aimm[0,1]ﬁmwmx=%wm3mﬁwﬁﬁ
P T T ?

1] 3 ]
® f0<s0), T<x<d @) f@>f@, 0<x<j

©C) f@<f(), 0<x<% D) @) <f(), %<x<1

ANSWER : C



55.

56.

| MATHEMATICS |

Paragraph for Questions 55 and 56
U 55 T4 56 & ford 30T

Let PQ be a focal chord of the parabola y* = 4ax. The tangents to the parabola at P

and Q meet at a point lying on the line y =2x +a,a> 0.

AT 6 PO AT 32 = dax aﬁwwﬂanﬂm% | [S=gall P 2 Q R Rae™
D W YGN U &g R e € S 6 Y@ y=2x+a,a>0 W @ 7 |

Length of chord PQ is

SHAT PO ) o TS B
(A) 7Ta (B) 5a (C) 2a (D) 3a
ANSWER : B

If chord PQ subtends an angle ¢ at the vertex of y* = 4ax, then tan 6=

If& AT PO, y? =4dax & MY W DT ¢ JGRT Fl € 99 tan 6=

-2

2 2 .
B 247 ® 7 © 35 0 T3

ANSWER : D



| MATHEMATICS |

SECTION - 3 : (Matching list Type)
Gug — 3 ; (G Yl ThI)

This section contains 4 multiple choice questions. Each question has matching lists.
The codes for the lists have choices (A), (B), (C) and (D) out of which ONLY ONE is correct.

59 TS H 4 qEfaeeq UeT £ | IAP U A gAed gl € | gfedt & faw e ¥
fade (A), (B), (C) 3R (D) & RNTH ¥ &hael Us wat & |
57. Aline L : y = mx + 3 meets y — axis at £(0, 3) and the arc of the parabola y* = 16x,
- 0 <y = 6 atthe point F(x,, y,). The tangent to the parabola at F(x, y,) intersects the
y-axis at G(0, y,). The slope m of the line L is chosen such that the area of the

triangle EFG has a local maximum.
Match List I with List 1I and select the correct answer using the code given below the
lists :

U YLy =mx+3,y -3 & &5 E(0, 3>ammaaé7amy2—16x 0<y<o
ao‘%r”gF(xo,yO) W e & | WRAAT B &G Flxg, y,) W @ p-301 B fawg
G(0, y,) WX Pl & | QT L & waurar m VA g Sl & 6 BryS EFG %
AW & U RAFY AfeHad & |
A 1! el 119 gaferd SIvg qen giodi & < QU 17 $re &1 Jam &3

HEl IR g
| List I /a1 1 List IT /78t 11
P. m= ! l
», . 2
Q. Maximum area of AEFG is | AEFG &1 H&OH &Il & 2. 4
R. y,= 3. 2
S. »y= 4. 1
Codes :
P Q R S
A 4 1 2 3
B) 3 4 1 2
1 3 2 4
@ 1 3 4 2

ANSWER : A



[ MATHEMATICS |

58. Match List I with List IT and select the correct answer using the code given below the lists :
List -1 List - 1T

2 12 1[5

1 (cos (tan”'y) + y sin (tan”! y)) 4 1. = \/:

- + 2 \J3
[vz ( cot (sin”'y) + tan (sin”' y) Y takes value

Q. Mcosx+cosy+cosz=0=sinx+siny+ sin z then 2. \/5

possible value of cos )—c—;—x is

N | —

T } ) .
R If cos(z —x) cos 2x + sin x sin 2x sec x = cos x sin 2x sec x + 3.

cos(f + x) cos 2x then possible value of sec x is

S. |If cot (sm \/_l—_;c—)—sm (tan l(x\/—)) x#0, 4. 1

then possible value of x is

aiﬁlﬁ?ﬁﬁnﬁiﬁ%ﬁaﬁﬁmamﬁmﬁ%ﬁmwmmmm

GEISEE L
-1 -1
L l) 1 2 2 ‘ 1 5
1 (cos (tan”"y) + y sin (tan”'y) 4 1. _\/:
P. (yz(cot (sin"y)+tan (sin! ¥) ty A § 2 3
Q. f cosxtcosy+cosz=0=sinx+siny+sinzdd 2. \/E

cos’%z?m FRE A Y

T . . . 1
R. IfQ cos(——x) cos 2x + sin x sin 2x sec x = cos x sin 2x sec x 3. '7:

+cos(4+x) cos 2x A9 sec x BT FWTfad 99 &

S. ?T%cot(sm \ﬁ——-_—)—sm (tanl(x\/—é)) x#0, 4. 1

de x bl
Codes :
P Q R S
(A 4 3 1 2
(B) 4 3 2 1
(C) 3 4 2 1
(D) 3 4 1 2

ANSWER : B



59. Consider the lines L, :

| MATHEMATICS |

x-1 y z+3 x—4 y+3 z+3
T L, =1 = > and the planes

P, :Tx+y+2z=3,P,:3x+ 5y—-6z=4. Let ax + by + cz = d be the equation of the
plane passing through the point of intersection of lines L, and L,, and perpendicular

to planes P, and P,.

Match List — I with List — II and select the correct answer using the code given below
the lists : )

L oxel +3  x—4 yt+3 z+3
@R L=t = L, T s S S e W Py Ta by 4223,

P,:3x+5y—-6z=4 SIS | 991 fF ax + by + cz=d , XE@WRN LIEILz%Uﬁlﬂ}?
475 @ oA grefl 1 FHd P, d P, & oIEad, GHAA BT FHIGR & |

G - 19 G - 1S g BT qon REl & Y RT T Brs @1 wE
Y Fel IR G |

List I R7ET I List IT /Gt 1T
P. a= 1. 13
Q b= 2. -3
R. ¢= 3. 1
S. d= 4. 2
Codes :

P Q R S
A 3 2 4 1
B 1 3 4 2
€ 3 2 1 4
@)y 2 4 1 3

ANSWER : A



* (MATHEMATICS )

60. Match List —I with List —II and select the correct answer using the code given below the lists :

List -1
P. Volume of parallelepiped determined by vectors @, & and ¢ is 2.
Then the volume of the paralleleplped determined by vectors
2(a x b) 3(F x¢)and (¢ x d)is
Q. Volume of parallelepiped determined by vectors a band Cis 5.
Then the volume of the paralleleplped delermmed by vectors
3(a+b) (bl c)and).(rfa)ls
R. Area of a triangle with adjacent sides determined by vectors
@ and B is 20. Then the area of the tnanglc;:- with adjacent sides
determined by vectors (24 + 3b) and (d —b)is
Area of a parallelogram with adjacent sides determined by
vectors @ and b is 30. Then the area of the parallelogram with
adjacent sides determined by vectors (¢ + b) and @ is

v

List — 11
1. 100
2. 30
3. 24
4. 60

Gl - 1B A - 119 gAferd SN e gl & = Q7 77 #re &1 g3

Ik HEl IR G
_\'ﬂ?“—l
P.afdE @, B @1 ¢ gRT iRy wHidR vehed b1 e 2

& 1 gg wfew 2(d x B), 3(B x O) @l (¢ x @) el fauiRe
FHIGR YCHeIdh BT AT

Q.4fem 7, & aen ¢ g1 FiRe WHiaR Seheid &1 amuaH 5 & |
g9 w3 (@ + b), (b + ) 91 22 + ) ERT FeiRa wwieR
NChAd BT IAATT §

R.TF BysT &1 &aa, Romaas sors ot afesit @ den b gy
friRa 8 20 & | 99 wfes (24 + 3%) 921 (@ - B) ENT
FEiiRa deord ﬂwsﬁ el IS &1 &% &

S. T AR FgYe] &1 &@ahel faa] der oird wfeal 4 den

b grT feiRa € 30 & | 99 wlee (@ + B) @1 @ ERT
FraiRa e ol arel FHidR agys &1 ame ©

Codes :

P Q R S
(A) 4 2 3 1
(B) 2 3 1 4
(C) 3 4 1 2
D) 1 4 3 2

ANSWER : C

T -1
1. 100
2. 30
3. 24
4. 60
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