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PART I : PHYSICS

SECTION - 1 : (Only One option correct Type)
GUS - 1 : (Baet Th Wl fder yam)

This section contains 10 multiple choice questions. Each question has four choices (A), _ i

(B), (C) and (D) out of which ONLY ONE is correct. -
39 WUS ¥ 10 9gRe ve § | udF U A 9 fded (A), (B), (C) 3R (D) & R
U S99 (& |el & |

1. The diameter of a cylinder is measured using a Vernier callipers with no zero error. I
is found that the zero of the Vernier scale lies between 5.10 ¢m and 5.15 em of the
main scale. The Vernier scale has 50 divisions equivalent o 2.45 c¢m. The 24"
division of the Vemier scale exactly coincides with one of the main scale divisions.
The diameter of the cylinder is

(A) 5.112cm (B) S.124em  4E) 5.136cm (D) 5.148cm
UE 9o &1 A 701 F fag I Ffe 3T ve ot Slawd @1 swann g
g 1 A9 & ERM 9IRS P I, 9 WS % 5,00 om 3R 5.5 om %
da # urn o ¥ | AR 39 & 50 WRT 2.45cm & g0 § | 39 AR W
1 WAl (24" 91§ M & T 9 ¥ 9ee 9urd 1 & | 997 @
& 7

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

/2; A ray of light travelling in the direction —;—(1 +J§}') is incident on a plane mirror. After

-

reflection, it travels along the direction %(: -3 j). The angle of incidence is
(A) 30° (B) 45° L) o0 (D) 75° -
TP el S4u W SO wehre e @ g R %(h«/i})*s‘* | Wige &
CICRILINER %(f—ﬁ})a‘rmﬁﬁ% | fROT BT SATTT BT

(A) 30° (B) 45° (C) 60° , (Dy 75°

¢
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Space for Rough Work / T B %ﬁm'wﬁ
P

1 i ‘L‘l
S P
. X’QE R B, \ it
o - i , /E\ o /_/-"/1
5 W g & <_4- !"w
R
-‘-.\ ;:/,’ )
; & %". '\/'>
;1 ~ -
|

‘1 s RN




|_PHYSICS |

3. In the Young's double siit 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)—;2i ®) (2n+1)§ (©) (zn+1-)g- (D) (2?;+1)1—;;—

v 47 f-fieie W # 4 aXndvd & qwavlt yarr @1 wE e snar € 1 O
g @1 FORT R yara Y daar R da 1 omll ®, R © (e 0 &
qgi ﬁ) :

(A) (2n+1)%

(B) (2n+l)% (C) (2n+1)§ (D) (2n+1)116

-+
A5
¥
L
e
s
=t
j¥s
e
&

4. Two non-reactive monoatomic ideal gases have their atom_ic 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

PR R T

&) SRR V- IRAT S e Al 1 WA G 2:3 $ AU AT
T4 S99 e Rexardia a8 § wReg fear o ¥, 9@ s AiiE < @
AU 4:3 ¥ | TP TG BT AU €

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

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

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

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

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

time to transport the same amount of heat in the configuration 11 is

g Aol HFGER [edl B U RENER T =rEl 1 3R 1 A welem
fobar w1 § | YeHl B O AEdHal k g 2k & | A A § 19 & SF
BRI ¥ UM 61 <R 99E § | = 1 8, 3571 3t ve Bfgg amn e
BR ¥ ¢ BR d% AHT H 95 ol € | fI=d 1 &, 99 A1 @ T &
Ifrea & foe 999 §

Configuration II o
Configuration I =g 1 C e
fa=ar 1 S
2K
E//
! = 2K "
| X
R WA
(A} 205 (B) 3.0s | X
(C) 45s (D) 6.0s vy 2
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( PHYSICS |

6. 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 10717 kg ms™! AB) 1.0x 1077 kg ms™
(C) 3.0x 1077 kg ms™1 (D) 9.0x 1077 kg ms™

TF B avq, W IR # R s 7 €, wer @ 100 ns 1 Y& T Bl
Wwﬁﬁamﬁ.lmﬁﬂﬁﬁmmwﬁamaﬁwﬁf
3x 108 msl & | G BT i HIAT E

(A) 0.3 x 10717 kg ms™ (B) 1.0x 107V kg ms™

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

7. A particle of mass m is projected from the ground with an initial speed u, at an angie

2 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 b4 n b4

A 7 B 2'¢ © 77 D) 3
qa?mawma?mﬁmwﬁruoﬁﬁﬁﬁﬁa-mwmﬁﬁﬁmm

3 | g T TAW 9o ¥ S R W UG AN S & 0§ R
svere Heg Bl &, o fF qae ¥ SR R § awE R i o, 9
Y1 T 7 | g Frer Wug & qoe a1e afst | R 17 g

F/2

7 n T
(A) 4 ® 2% © 77 0y 2
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| PHYSICS |
8. The work done on a particle of mass m by a force, K ad =l y2 )
(x2 +y2)3' (x"+y%)
(K being a constant of appropriate dimensions), when the particle is taken from the §
point (a, 0) to the point (0, a} along a circular path of radius a about the origin in the §
x-y plane is
a 22 @ =
( ’ i ( ) a
c D) ©
( / by "( )
TH g, KI[ - '“+ Y __j| k v Sfua fam @1 ReRriev ), T6 m
(t +y )3 '*‘y ) ‘
Wamaﬂ(a,@)%ﬁﬁ(o,a)ﬁﬁwwaﬁwa%mwwé
S &, R B xp a0 1 9ol g ¥ | $9 99 gR1 o T i R E
2Kx K
Ay — (B —
o 2 D) 0
©) = (D)
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|_PHYSICS ]

9. 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
WZLW@ﬂMﬁW?ﬁ%QﬁW{W%WWﬁLmﬁRW
arel U Teel &AW AR ¥ AT & gRT e T & | 39 @ b O R
W TS TR T I € | el g He ART H el a1 spura Py

(A) 0.25 (B) 0.50 (C) 2.00 (D) 4.00

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

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

of the lens is

A 1m (B) 2m (C) 3m “(D)y 6m
WWWWWWW%%M%W?WW%W%
TR B CRE & | G0 B SR s A et Pl @ v @ 2
TN E | o & N afted g @) amar B & -

A) 1m (B) 2m (C) 3m (D) 6m
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[ PHysICS |

SECTION - 2 : (One or more options correct Type)
WUS ~ 2 : (TH T e 9el fadeq yaw)

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

5 @ve 1 5 TgRwer v § | % 0w § 9R f@e (4), (8), (€) R (D) ¥, R
3 o 1 aiftre T ¥ |

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)¢]
Assuming 7= 3.14, the correct statement(s) is (are) ‘

(A) The number of nodes is 5. AT \jﬂ . ‘
(8) 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. !

yix, 1) = (0.01 m) sin [(62.8 m™) x] cos [(628 s™)] ERT &g &1 & & | TR f

7=73.14 9 WX 99 7 g gl 8 i
Ay Fredel ot w5 | e Ty
(B) TR P! oTg 0.25m & | B A
: (\'1- 0
€) THERn | SN & "l &1 Aftsad R 0.0t m & 1 !
(D) ¥l 3MgRT 100 Hz & | X
Ca ;
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[_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 liquid of density

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

4nRpg
(A) the net elongation of the spring is 3k
87R’pg

(B) the net elongation of the spring is Ik

(C) the light sphere is partially submerged.

(D) the light sphere is completely submerged.

U% 5101 R 9 B9 p ATt 1 Mol Bl T 5 IRd RO %t R 9

ST TR | 56 fE @ 9ot fFadie k R & g RR 31 gy o

Tieid A ST T Rt e R g v 3p R | qof =T @Y 2p B &

59 H X R SR SR AR ¥ uges R 9 € | wE e

4z R’ ,og
) R &) e gy — 5 &
87rR3pg
(B) R & e Jufgfy g |
g MAd ik m%wgm% !
(D) oWl e Yol WU & I9T 3 & |
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13. A particle of mass M and positive charge Q, moving with a constant velocity

| PHYSICS |

%, =4ims™', 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 8
passing through this region, the particle emerges on the other side after 10 g’g .
milliseconds with a velocity i, = 2(J§f +}') ms™ . The correct statement(s) is (are) g
(A) The direction of the magnetic field is —z direction. ", \ d
o8 Y " A
(B) The direction of the magnetic field is +z direction. T 4; YA
_ , S0rM ) < 4L

(C) The magnitude of the magnetic field 30 units. - ' A

r :

. 007 M -

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

30

Uh M SlHE TA1 Q U9 AW B B, N 4 =4ims” P THGHH AT Q
Tfaeiel 8, Tpua ReR deorg &7 § yaw oxar ¥ 98 99T & xp 9 &
AWeiadd & T ST IR &7 x=0 W x=L 96 U&d y & 79 § 7 & |
W eI 89 B FE U 10 Bl dde A IR W ogEd e
i =23+ 5] ms™ Ty B ¥ | el g

(A) gaog &5 — feam A & |

%1

(B) JEdI & +z e A ¥ | N e
g 507 M e
(C) YINg & 1 gRamT — ) 18 ¥ | o Rh)
B
: 100z M
(D) YaIE & o1 uRHT — 5 SPE T |
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[ PHYSICS |

14. Two non-conducting solid spheres of radii R and 2R, having uniform volume charge
dénsities p, and p, respectively, touch each other. The net electric field at a distance
IR from the centre of the smaller sphere, along the line joining the centres of the
P
spheres, is zero. The ratio ;‘: can be
32
—4 .
® B) -3
37
C) 3 (D) 4
21 R g 2R Fro aret argTae S el Bl R R OFERL p AT p) THUHIT
AT T T £, T SOR W W AR g W1 W E | QT el &
¥ ord gF Y@ di T & | 9 ¥ W B Aoid & 6 F 2R U W
p
T fgadm g ¥ lmmimmﬁw%:
32
(A) -4 ' (B) 75
32
© 35 - D 4
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15.

{B) the charge on the upper plate of C, is CV,.

| PHYsICS |

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 §,, 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/,.

£

s
2
>
T
o

(C) the charge on the upper plate of C, is 0.
(D) the charge on the upper plate of C, is — CV,.

SRS =i Tk 8 e w

e ’ —£] ——C'z ‘[—

2 —" o o =1 —r— b
_-.-1\ (S ) .\_\‘. . 5

forr 7 oA uRuy F, ) IR wiel are FERA A Udd @ 9k C & |
Ry ¥ a9 S, ®1 qam@n o 8 dife 9l ¢, 1ol U @ mfE g Wi |
3EE 9% 5, B BIg I IO ¥ | $9F I¥K GHIRF C, B AR BRA b
fort Raw 5, B 9 TG § | B G F 91 S, DI OIS [3U1 ST @ Al S,
&} &g O € | $Y gHY 91 |

(A) C, B T @I W 2CV, AN & |

(B) C, P FW @ W CV, AU % |

(C) C, B HTH ©T W Y QY ¢ |

D) C, P TR ©C W - CV, 3T & |

*1
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[ PHYsICS |

SECTION - 3 : (Integer value correct Type)
QUS — 3 : (Pl 7 e UBR)

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

ranging from O to 9 (both inclusive).

T WS W 5 WeT @ lmqﬁfﬁrwoﬁgmﬁ(ﬁmﬁa)%aﬁawm
P qoTieh & |

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 piot for Silver to that of Sodium
T s
S i Afean B B Ge B 46 9 2.3 o ¥ | A 7 AT F R

17. A freshly prepared sample of a radioisotope of half-life 1386 s has activity 10°
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

T T SR fear gan XM g ufiedl, Rreat sr-amg 1386 s §, @1
afFaar 10° fged uRy. Qo & | 3R In2=0.693 ¥, 79 T 80 s A fomfea
e} 7 gRAYE T B wel @ o (vfoea Feead quie ®) §
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| 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~) of the particle is X8

zero, the speed (in ms~1) after 5sis  «

TP 02 kg SAHM &1 FV U6 991 & =i, A & 1@ fraq e 05 w oo g i
31 2 &, U R F TReda ¥ | AR 0 @ anfie 9 g ¥ q9 s s A -l

EL ARG (ms™! ﬁ Bhf T i

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

TH 50 kg 9 0.4 m T & v (S 30 Fraler 3y & A 10 rad s
BT 471 3 gH W€ & | 3] THEH gAeR Bed 4R 9 v W el ae
| TF TR B G Y T PR ¥ d0 W I W & 5 A 7w § o @
W e W | UAT Bool BT SAAM 625 kg T 3@ 02 m ¥ | 39 e @
91 oI AT (rad ') B WW%WWW%WW
m?%%aﬁ%ﬁa@anﬁm%ﬁﬁmwmw%
BN TE] B)
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[ 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

i
vertical plane, the ratio 'II: is

TP m GEEE F NEE [, EE B SN | deH g 8 | 3 e A faw

ST € W 5 SR de ¥ (B 99 {1 R & Y AGH § | 30 ST

¥
b

Rg W I8 Med TR m FTEE $ Med q GARY Wog FRAl & | T
e [, TS B SR W el g & R yRw H fRmEwen wog | <
QR g R T afvarg € | IR @ug ¥ A @R Maw B Y

W@?ﬁ?ﬁﬁﬁﬁmﬂ?aﬁﬁqﬂf?ﬁwmmw?,ﬂa?ﬁ
2

AJUE
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PART Il : CHEMISTRY

SECTION - 1 : (Only One option correct Type)
Gus - 1 : (Fad TP 9} famen )

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

T @ H 10 SgfIFeT U § | F T § uR feeg (A), B), () 3R (D) & R
¥ e Ua FE © |

21. The compound that does NOT liberate CO,, on treatment with aqueous sodium
bicarbonate solution, is ‘
(A) Benzoic acid (B) Benzenesulphonic acid
(C) Salicylic acid AB) Carbolic acid (Phenol)
A S STl Wifean agaRite e gR AR e Co, T a1 ¥, 97 &
(A) TN 3 (B) a~iupIfe 3
(C) wfefafers s (D) wRET®H Ird (BT

22. Concentrated nitric acid, upon long standing, tums yellow-brown due to the formation of

(A) NO (8) NO, (€) N0 (D) N,0,
WIS T 9 B TP W A1 PR 1 F oRafi € Rewd o ¥ g @ 2
(A) NO B) NO, (C) N0 ©) N0,
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(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.

(C) The adsorption increases with increase of temperature.

(D) The adsorption is irreversible.

{B) The adsorption is accompanied by a decrease in enthaipy.

25°Cawwwaaﬁaﬁamﬁ#@%qmﬂﬁsﬁmamﬂawaﬁsﬁwﬁm

T | T W @ o el B ¥

(A) e @) 25 °C T Ahpav I awEEal gl © |
(B) arftreianr ged # TR gl ¥ !

(C) freimor AGHH e W TEA €

(D) aRrgiEoT RO € |
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24, Sulfide ores are common for the metals
ANy Ag Cuand Ph (B) Ag CuandSn (C) Ag Mgand Pb (D) Al CuandPh
HHGT. oWI3s WD & ®9 § U 9FY dTt o7y &
(A) Ag, CudRPb  (B) Ag CudiRSn (C) Ag Mg3RPb (D) AL Cu3alRPb
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 AC) 183 pm (D) 57 pm
)
X'O o5 T |
(»” L AN
Ih ~
@ 4
TF 3 AX A AT A R X oA @ aawn (WE AngEe § Al R i @ o ;"3
T |y X e 250 pm &, 99 A @1 arderd w1 '
- (A) 104 pm (B) 125 pm (C) 183 pm (D) 57pm
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21.

(A) Fe(llD
(©) Mg(D

/LC) -16.11 &J

L e A AT

[ CHEMISTRY |

Upon treatment with ammoniacal H,S, the metal ion that precipitates as a sulfide is
(B) AJ(ID)

(D) Zn(11)
q@rﬁm@?wmﬁﬁmmﬁw%mwmm@mm%mﬁm
g aEd |
(A) Fe(1lD)
(C) Mg(l)

(B) AI(ID)
(D) Zn(Il)

The standard enthalples of formation of CO,(g). H,0() and glucose(s) at 25 °C are
- 400 kJ/mol -300 kJ/mol and 1525/(!) 'I;I/mol respectively. The standard enthalpy of
combustion per gram of glucose at 25 °C is

(A) +2900 kJ (B) -29004k/

(D) +16.11kJ
CO,(g), H,0() 7o @ (@) B fa 7@ geYediet 25 °C WR HHE — 400 kJ/A,
— 300 kJ/Ara 3R ~1300 kJ/Ae & | SRy T T W 25 °C W T A el &

(A} +2900 &J (B) -2900 kJ
(€) -16.11kJ (D) +l6.11kJ ;
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28. Consider the following complex ions, P, @ and R. L L :
R } t}a‘\ “ l
P={FeF )", Q=[V(H,0)]" and R = [Fe(H,0)s""

o

e 5 "

The correct order of the compiex ions, according to their Sbin-only magnetic moment

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

(C) R<P<¢@ (D) @<P<R

frfarfige dge o P, Q W@ R W fmR SR -

P={FeF] . Q=[VH,0)]" &R R =[Fe(H,0),]""

el oA B FEN HH SN YEHY A gaerg el A (BM. ) F AR &

(A) R<@<P | (B) Q<R<P |

3

(C) R<P<(Q (D) Q<P<R :
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29. In the reaction,

P+Q—* R+S§

ST it b ol

the time taken for 75% reaction of P is twice the time taken for 50% reaction of P.
The concentration of O varies with reaction time as shown in the figure. The overall
order of the reaction is

(A) 2 (B) 3

(©) © ® 1

W1

v

Time

ey e,

P+Q — R+S
ﬁPﬁ?S%aﬁmePaﬁSO%aﬁﬁﬁmﬁWWWﬁgmﬁaﬁw%t
Qﬁww,mwwﬁaﬁwﬁéﬂéﬁlwa&maﬁwﬁ%%
(A) 2 B) 3

€ 0 Dy 1
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30.

CHEMISTRY |

KT in acetone, undergoes §,2 reaction with each of P, 0, R and §. The rates of the

reaction vary as

HaC-Ci >—cs
P g

(A) P>Q>R>S

() P>R>Q>S

B) S>P>R>Q

(D) R>P>S>Q

e # KT % fem 9 539 P, @, R 3R § & T SeIare 2 aifufhan gt 8 |

FaFm A s FRTT T EE FA T

{(Ay P>Q>R>S

(C) P>R>0>S§

(BY S>P>R>(Q

(D) R>P>8>0

*]
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CHEMISTRY |

SECTION - 2 : (One or more options correct Type)
WUS — 2 ; (TH T AT WL fAdeT YaIv)

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

39 s ¥ 5 qgfape uv € |mwﬁmﬁmm),(sx(cmﬁv(o)%faﬂﬁ
q T 1 AfE GE § |

31. The pair(s) of coordination complexesfions exhibiting the same kind of isomerism
is{are)

(A) [CHNH,)sCIICl, and [Cr(NH,),Cl,]CI
/(B)"’ [Co(NHS),CL)* and [P{NH,),(H,0)CIT*
(C) [CoBryCLY" and [PtBr,CL}~
(‘ D) [PUNH;){(NO)ICI and [P(NH,),CI1Br
Sy-EHdTE NPT % I 9E § N UF & ISR 3 qHEgEa 9 §, 9F €
(A) [CHNH,),CICL, 3R [Cr(NH,),CL]CI
(B) [Co(NH,),Cl]* 3R [PUNH,),(H,0)CI}
(C) [CoBr,Cl,}* &R [PtBr,CL]>
(D) [PUNH,),(NO,)ICI 3R [P{NH,),CI|Br
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| CHEMISTRY |

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

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

AICl,

NaH

CHEMISTRY .

A
O
\\<_>7/ (NHg),CO5 R

O 0O 100-115 °Cr
0
@ HCl <
P, 0, R3R § 4 Rrifes aiffrs 278
A) P B) @ C) R D) §

Space for Rough Work / T S %ﬁrqwm
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33. The hyperconjugative stabilities of tert-butyl cation and 2-butene, respectively, are

dueto

(A) o—p (empty) and o—=r" electron delocalisations.

(B) o—¢* and c—-m.electron delocalisations.

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

(D) p(filled)>oc* and c>7* electron delocalisations.
ten-agﬁaawaﬂ?z-a@ﬂm:ﬁa%mmmmﬁﬁ%é%
(A) o-p (RT) AR o FerTRr ARG

(B) o0—0* AR o g R

(C) o-p (qRT) AR oo AT [ARIFIB

(D) p (GRT)—>c" AN oor* TolgRM [RAHIGRT
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(CHEMISTRY |

34, Benzene and naphthalene form an ideal solutioﬁ at room temperature. For this

process, the true statement(s) is(are)
(A) AG is positive B) ASM is positive

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

surroundings

WWWWWwwmﬁﬁmm%iwwﬁﬁﬁwﬁ

A B (©) N
(A) AG g7 ¥ | o

(C) ASupam =0 (D) AH=0

1/100" of that of a strong acid (HX, 1M), at 25 °C. The K of HA is

(A) 1x107 (B) 1x10-° (C) 1x10°

(B)  AS gy TR R

35, The initial rate of hydrolysis of methyl acetate (1M) by a weak acid (HA, 1M) is

D) 1x1073

WQ@%(IMH%WW(HA,IM)WWWH%WWZSTER'

e 3 (HX, 1M) @ T # 1/100 ¥ | HA % K, 51 0@ §

(A) 1x10™ (B) 1x1073 (C) 1x10°

(D) 1x1073
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[ CHEMISTRY]

ks

SECTION ~ 3 : (Integer value correct Type)
HUS - 3 : (YUTis A1 Wl TBR)

This section contains 5 questions. The answer to each question is a singie digit integer,
ranging from G to 9 (both inclusive).
ST US A 5UTT & | TP WRF &1 SR 0 N 0 9% (S wifiiel) & S 31 ueer
3t goifes & |
. ;6. The total number of carboxylic acid groups in the product P is
JTE P A BEiTed o WHe! B Fol G ¥

¥ 0] fo)
& 7

1. H0* 4
o} - P
2.0

C 0 3. H202

{ /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 -INH, group
attached to a chiral center is

T CEN@IFS J Y W ~COOH 0 Remm & | 39 el o1t amwe g1 wongRi
(Gly), &= (Val), Bt Tenfm (Phe) 7o Yenf (Ala) e 819 & | 50 Soiierse =
qurfee JEenstl (mafe SReel) @ S a9y Red -NH, qu fove & & a
STEferd & |

N

~ Space for Rough Work / %% %1 % few ®n

N

‘o | 2 g

T e LT PP gy B s e sl d E © e s

%



i e ks & 08 Ui

38. EDTA* is ethylenediaminetetraacetate ion. The total number of N—Co—0O bond

angles in [Co(EDTA)}'~ complex ion is

EDTA* R SretiT dorediee am & | W HA [Co(EDTA)" ¥ N-Co—0

HTEE BT B A G/

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

HeET U QA goagl & U gl Bl g e

wavelength of Ne at 727 °C. Mis

He 3% Ne & AW 52 99 4 3R 20 amu. & | He 7 @) 73 °C W ¥ geh

(CHEMISTRY |

40. 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 Broglic X

B o Ne @ 727 °C W T sivell 07 o g § M7 TN & | M H A S
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PART Il : MATHEMATICS

SECTION -1 : (Only One option correct Type)
TqUE — 1 : (HaeT T T8 fAHT uaR)

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

W U H 10 TERH ueT € | 1 U A 9R fAwe (A), (B), (C) 8iR (D) €,
A HIATH el © | |

41. Let complex numbers o and é lie on circles (x — x)? + (v - y,)* = r* and

(x = x? + (v — y,)* = 4% respectively. If z, = x, + iy, satisfies the equation

2 |zo2 =12 +2, then |o] = L W
Do A
A = \ ®) > - ©€) = D) +
2 " 2 Zh Y 7 ¢ 3
o 9T

A o wfRsy mﬁawém; T (1~ xg + (7 = yp = 2 T (x - xg)? +
= yp)? = 4r? W g € I?ﬂ%{zﬂ=xo+iyo wﬂ—cﬁqm2|zo|2=r2+2 EF’\TW

Al &, 09 jo =
! 1 1 1
(A) @ B) 3 (C) % @) 3

Space for Rough Work / Fed BT %ﬂ'ﬂ'm
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42,

[ MATHEMATICS |

Four persons independently solve a certain problem correctly with probabilities

1 311
3:2°4°%" Then the probability that the problem is solved correctly by at least one

of them is

235 21 3 253
/(A) 336 (B) 56 ©) 535 @) 356
Wwﬁﬂwmmwﬂwﬁmwsﬁizzgéﬁwumm
PR E, mw%wﬁﬁwﬁwwwﬁam@msﬂﬁ@aﬁaﬁ
iR &

235 21 3 253
(A) 56 (B) 356 (C) 25¢ D) 756

%1
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(MATHEMATICS |

43. Llet f: B‘, 1]—>R (the sét of all real numbers) be a positive, non-constant and

1
differentiable function such that f7(x) < 2 f(x) and f("i)z

1. Then the value of

;::
|

1
J £(x)dx liesin the interval Y
N py , \: P
12 R _ i al
(A) (2e-1,2¢) i | B (e—1,2e—-1)
e-1 e~1
© [—z—-,e—l) | o [0, 1)

Wﬁﬁf:[%,l]—-)]& ) I Ell B wgedd) U T, CERGL
1
o SEHEET Bea € sl () <2/ () ﬂﬂﬂf@ﬂ‘éﬂ T J f(x) dx

1 |9 o R A ® "

(A) 2e-1,2¢) (B) (e—1,2¢-1)
C) [e—%'l,e—l) (D) [0,25—1')

44. The number of points in (- o, «), for which x2 —x sinx ~cos x =0, i8

(A 6 (B) 4 /.(C) 2 ) 0
(—w, o) H g3l @ J=, T T 22— xsinx—cosx=0, ¥
(A) 6 (B) 4 € 2 D) 0
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45. The area enclosed by the curves y = sin x + cos x and y =

46,

[ MATHEMATICS |

lcos x — sin x| over the
r .

intervat L() ,-Tﬂ is

A) 4(r2-1) ® n2(H2-1) ©) o(\2+1) @ 22(\2+1)

: ] :

AT l(),ﬂ TR T3hi y=sinx + cos x YT y =|cos x—sinx| &RT IReg aFFA &

Ni(Z-1) © 2(2+1)  © n2(2+1)

Ay 4(\2-1) (8)

A curve passes through the point (1 5 ) Let the slope of the curve at each point

(x, ¥) be l ‘- FEe (X}, x> 0. Then the equation of the curve is

; 1
(A) sin '&J‘ =logx+ 5 (B) cosec [‘5 =logx +2

(C) sec(ngJ=logx+2
Wmfa-g[l E] § Tora & | 7 R 9w g () W BT HEU

L ;\>0*s*aa'a'sﬁzﬁrwﬂw%

f
+secl
X

DY _ 1
(D} cos(x)-logaﬁz

(A) sin [Jﬂ =logx + % (B) cosec (ﬂ =logx+2

(C) sec [%l] =logx+2 (D) cos (%‘CZ) =log x +%

ae

7y
o
-
<
=
i T
=
g
=

|
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[ MATHEMATICS |

23 n
47. The value of cot[ ¥ cot’ (l+ T ZkD is
k=1

n=1
23 25 23 24
T ®) 23 (©) 22 © %

23 n
cot( z cot—’[1+ T 2kD PIAAE
k=1

n=l
23 .25 23 24
A) 75 B) 73 - ©) 5 D) 23

48. For a > b > ¢ > 0, the distance between (1, 1) and the point of intersection of the
lines ax+by+c=0and bx+ay+ ¢c=0 islessthan2\fi.Then
J((A) a+b-c>0 _ (B) a-b+c<0
(C) a-b+tec>0 (D) a+b-c<0
a>b>c>0 % faT, (1,1)aw%maﬁax+by+c=oabx+aym=oasqf?ﬁz}a
frg & 4 A R 22 J o9 E, T
A) a+b-c>0 | B) a-b+c<0
(C) a-b+c>0 (D) a+b-c<0

-

space for Rough Work | Ted PR & [0 WH
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49. Perpendiculars are drawn from points on the line xT:L__m

~ 50.

-3 A A A =¥ .
A R PR=37 4+ —2k T SQ=7-3j —4k U WHER TGEST PORS F Rl

| MATHEMATICS |

“to the plane

Yt
Ny

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

N x y=l z=2
A 5=73 —1 ®) 3=73 —5

X %
©) 3= % » D) 5= L7

+ 2

x4z =3 W IS y—l_'i Rerg famgall & o STt o €
m-m&ﬁﬁmwﬁ%?

x y-1 z-2 x —_
A 5="3 =13 B) 3= L: —5

x y—=1 z-2 X
© 3=5 =5 © 35 -5

- AN A — N A A
Let PR=3i+j -2k and SQ =i -3j -4k determine diagonais of a parallelogram

—¥ A

P A
PORS and PT=i+2j+3k be another vector. Then the volume of the ,

- - -3
parallelepiped determined by the vectors PT, PQ and PS is
(A) 5 (B) 20 C) 10 (D) 30

ﬁa’rﬁﬁméaﬂ?ﬁ—wyuk UH I afewr & |a'e'H=rf%ﬁﬁPT PQEI?II ;
PS &R PEiRa GHIER Seherd &1 e § - ;

(A) 5 (B) 20 ©) 10 D) 30
Space for Rough Work / =2 %1a & for@ @ 5 T
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[ MATHEMATICS |

SECTION - 2 : (One or more options correct Type)

WS — 2 ; (TP T A Hel fdhey Ua)

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.

79 @vs A 5 Fgfawea 9w € | g% we # °R e (A), (B), (C) AR (D) &, 7

3 v a7 Hfe wE § |
4n Kk + 1
51, Let Sn=k§1(f1) 2 J2 Then S, can take value(s)
(A) 1056 (B) 1088 (C) 1120 (D) 1332
I " M I
A 5 S, = 2 () 2 2, qa s, (9 W o W R
(A) 1056 (B) 1088 (C) 1120 (D) 1332
Space for Rough Work / wH m‘&%ﬁqm
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| MATHEMATICS |

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

(Ay N MNis symmetric or skew symmetric, according as M is symmetric or skew

symmetric

(B) MN-NMis skew symmetric for all symmetric matrices Mand N .-
X€) M N is symmetric for all symmetric matrices M and N

AD) (adj M) (adj N) = adj (M N) for all invertible matrices M and ¥

-

-

3x3 MR M TN N F forg Frt 7 & 9 yoee 9 8§ (6) 2
(A) M T TAfHE T f-emig 8 $ SR VMM N St @ i 2
(B) wt AT aTgEl M T N & forT MN - NM fea-wafie € |
(C) T A 3egEl M T N & fg My Jafda © |

(D) mﬂagﬁﬁqvﬂaéﬂqﬁMamNﬂ?W(acgm(mﬁmwcy(MN)l
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[ MATHEMATICS

53. Letf(x)=x sin zx,x> 0. Then for all natural numbers n, /*(x) vanishes at

[ |
(A) aunigue point in the interval Ln, nt 5) soh T

. . . 4
9}/ a unique point in the interval [n + 7.7 .3 1}

/((}} a unique point in the interval (n, n + 1) .

I'v \ 3
(D) two points in the interval (1, 1 + 1) =

79T & f(x) =x sin ax, x>0, a8 G4 HW—Q;“ﬁ'Elﬁ n & Y £(x) o TR Efﬂ?ﬁﬂ B!
: 1) &
(A) GTETTI'H(n,n+§) ¥ UHaE U fdg ™

(B) W(}z+%,n+1] ¥ tHaE Ud g W

(C) RIS (n, n+ 1) A THAE (F g W

(D) 3R (n,n+1) 7 3 Rgal W

Space for Rough Work / H H1A & o0 ==
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54. A rectanguiar sheet of fixed perimeter with sides having their lengths in the ratio
215 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 hox has maximum volume. Then the lengths of the sides of the rectangular

; sheet are -

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

v fifted gRET @ FFAER TR BN, et qomel B o 815

s W g Wl AR fEIRT @ 9 gpe & 3 e R TP

Lo

T e A aRafad fear s & | af Frerel T @l a1 Hof &Ehe 100
% ga RO U8 @1 EaT HETH € | 99 SR AR b1 qensl B
- mm% o
;( (A) 24 (B) 32 (C) 45 . (D) 60

55. A line { passing through the origin is perpendicular to the lines
b i3+ rj|?+('—1 +2t)}+(4+2t)2,—00<t<00
Li(3+25)] +(3+28)) + 2+ 9k, ~0<s<w
Then, the coordinate(s) of the point(s) on /, at a distance of \[ﬁ from the point of
intersection of / and /, is (are)

(775 | 778
(A) 6"5’5} ®) -1,-,0 (©) LLY ) [5,"9',5] N
TF @ [, 9 efg | eRd! €, Y@ 0

53 +r)?’+(-l +2t)?+(4+2t)]/;,~—oo<t<m
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SECTION - 3 : (Integer value correct Type)
Qus - 3 : (Ui A Hel Ha)

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

MERE HS5UT ¥ | UAF U P SR 0 ¥ ¢ TF GF W) F §9 BT g
I QUi & |

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

(Vg3 Thenn =
7 )

(+x)"" & & HANET TG $ IONE 5:10: 14 FAPEAE 1 T8, n=

STt g T
e i

57. A pack contains » 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 =

TS P § O dERl 1| 9 n grT fafed € 1 ) wera S ae
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58. Of the three independent events £, E, and E3, the probability that only E, occurs is

o, only E, occurs is § and only E; occurs is y. Let the probability p that none of

events E,, E, or E, occurs satisfy the equations (a—-2B)p=af and (B-3y)p = 2fy.

Ali the given probabilities are assumed to lie in the interval (0, 1). ‘{i 3
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;9. A vertical line passing through the point (k, 0) intersects the ellipse xz+ 3=
the points P and Q. Let the tangents to the ellipse at P and O meet at the point R.

J

If A(h) = area of the triangle POR, A, =, ,'zn:f < Ah) and A, = g’i’; < A(h), then
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60. Consider the set of eight vectors ¥'= §ai +bj +ck:a,b,c € {~1,1} }. Three non-
coplanar vectors can be chosen from Vin 27 . ways. Then p ié %
a6 Wil o1 gegEE V= {a?+'b}+¢1'é:a,b,ce L1} ARy R dE
TN Fw 2 YBR | g O G & | 79 p BT AF B
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