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PART | : PHYSICS

SECTION - 1 : (Only One option correct Type)
GUS — 1 : (hdel TP el ey UapR)
This section contains 10 multiple choice questions. Each question has four choices (A),
(B), (C) and (D) out of which ONLY ONE is correct.
9GS # 10 SgRAFT UeT § | T4 U A IR fJded (A), (B), (C) 3R (D) €, R
¥ $aA T FE B |

1. The diameter of a cylinder is measured using a Vernier callipers with no zero error. It
is found that the zero of the Vernier scale lies between 5.10 cm and 5.15 cm of the
main scale. The Vernier scale has 50 divisions equivalent to 2.45 cm. The 24"
division of the Vernier scale exactly coincides with one of the main scale divisions.
The diameter of the cylinder is

(A) 5.112cm (B) 5.124cm (C) 5.136.cm (D) 5.148 cm
T dei1 BT AR 7104 b {7 g Ffe Wfed ve af iR Sfoad &1 S g
g | A9 $ SR af R 99H $1 I, §= UM P 510 em AR S5.15cm P
9§ U el & | R UHE F 50 W 245 em & e & | 39 aFRR W
&1 Arar (24™) 9 = ME & E 9 A 9SS durdt B § | 9T @
N T

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

ANSWER : B

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

reflection, it travels along the direction %(z —ﬁ;) The angle of incidence is
(A) 30° (B) 45° (C) 60° (D) 75°
Teh IS 40T O 3Tafad Ueprer fehor i gt feem 1(i+«/§})% | WRrae &

e ) e (- 437) €Y Ol & | for 67 o o &
A) 30° (B) 45° (C) 60° (D) 75°

ANSWER : A

For Answer Key & Solutions Click Here
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3. In the Young’s double slit experiment using a monochromatic light of wavelength A,
the path difference (in terms of an integer n) corresponding to any point having half
the peak intensity is

A) (2n+1)§ (B) (2n+1)% (©) (2n+l)§ (D) (2n+1){%

v g1 fg-Rete T # A aRa-eed & Uhaell gHrer b1 TR fhar St § 1 O
fog &1 R ) uerer 31 daar Rrer digar &1 el 8, 9=k & (I n &
Qﬁﬁ):

A) (2n+1)§ (B) (2n+1)—} ©) (2n+1)-gi D) (2n+1)%

ANSWER : B

4. 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 3AMfPATiel Veh-uRHYS el 1 o1 GRATY] SAM 2:3 & U H ¥ |
S P! b ReRdrdi v # gRag e S €, 99 579 3nifre Ir&t @
UM 4:3 ® | §7 ©Icd BT U & :

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

ANSWER : D

For Answer Key & Solutions Click Here
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5. 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 Kk and the other 2x. The temperature difference between the
ends along the x-axis is the same in both the configurations. It takes 9 s to transport

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

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

S GHHYl AFADR YeHi Bl AR REgER | = 1 3R 1 H eraierd
T T & | el B ST AABT k 9 2x & | Al A H x-30 F S
BRI W dUHN &1 <R G4 & | [ 1 4, 3w &) va Figa @ /A
BR Y 3 BR Td AMHET H 95 ofdl & | o=y 11 H, 991+ A& &1 S b

IR & fog 973 7
Configuration II
Configuration I foasI I

fa=me 1

2K

K 2K K
> X
(A) 20s (B) 3.0s
(C) 45s (D) 6.0s
ANSWER : A

For Answer Key & Solutions Click Here
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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 m# and the speed of light is 3 x 108 ms~!. The final
momentum of the object is
(A) 0.3 x 1077 kg ms™ (B) 1.0 x 107" kg ms™
(C) 3.0x 10717 kg ms™ (D) 9.0 x 1077 kg ms™!

Td BIET 9, S URW H R e/@wn d 8, USH Bl 100 ns B Th Wa Bl
pofcar saeifid @)l & | We @ wuled 30 mW ® 9 Uh Bl
3x 108 ms™' & | G BT SAfRH AT 7

(A) 03 x 10-17 kg ms™" (B) 1.0 x 10-7 kg ms~!
(C) 3.0x 1077 kg ms™? | (D) 9.0 x 1077 kg ms™
ANSWER : B

7. A particle of mass m is projected from the ground with an initial speed u, at an angle
a with the horizontal. At the highest point of its trajectory, it makes a completely
inelastic collision with another identical particle, which was thrown vertically upward
from the ground with the same initial speed u,. The angle that the composite system
makes with the horizontal immediately after the collision is

™ 3 ®) 3+ © 3% O3

TH m ST & B B RS T 4, 9 &8 I o-BI0 W) yafg fear smar
g | I8 U U8 U & Segad g W P GHM GIH & B & Al gl
IYYRY Fug Rl 8, o b Ydd ¥ SR feen § ¥9H uRfE fq o, 9
Bl T AT | GYF ey Hug & denra a1 afs § e sior s=e

T /4 T T
A 7 B) 7+¢ (C) 77°¢ D) 5
ANSWER : A

For Answer Key & Solutions Click Here
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8. The work done on a particle of mass m by a force, K S U AR—
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
2Krx Krn
A = B) —
Kr
© 5 (D) 0

Y 3| (kK vo SRyd fam @1 Rerie ®), U m

(x2+y2)3/2i+(x2+y2)3/2
SHAA F D D (0, 0) 5 (0, 0) 05 T & o BT & T 97 W o
STl ®, FeT &% x-y Il &1 9o 45 & | 39 9c1 gR1 fdar 71 & e 8

Udh d¢f, K

2K7 Krn
A = B) —-
Kr
© 5 (D) ©
ANSWER : D

For Answer Key & Solutions Click Here
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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) 0.25 (B) 0.50 (C) 2.00 (D) 4.00
T 2L TS 9 2R P50 & A &fie aR & U@ AR @1 L o9 9 R e
arel Uoh Udel Afao dR 9 afesT & gRT WSl AT § | 9 FaRAqT & aHl RiRi
W g AMGH I Sl & | gdel 9 Al aRl H Sedgly &1 rgurd =18

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

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) 6m:
Teh WAl STl ol U aRdfdeh Uffdd ofd & 8 m 010 a1ar & St {6 awg &

DR B CHRIETE & | ol & oF waTe A e frafa @ avred @ 2
T & | ol & el afshd g5 o1 ashal From &

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

ANSWER : C

For Answer Key & Solutions Click Here
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SECTION - 2 : (One or more options correct Type)
G Ug — 2 : (TP IT 3 9 RAde yHR)

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 WUS H 5 qgReHcT UeT € | Ud U H IR fddey (A), (B), (C) 3R (D) &, o
A U AT AfeF TS 7 |

11. A horizontal stretched string, fixed at two ends, is vibrating in its fifth harmonic
according to the equation, y(x, f) = (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.

(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.

Ml R w® uReg aftw afa S dedl TemgRy |Hfew
¥(x, £) = (0.01 m) sin [(62.8 m™!) x] cos [(628 s7')] BRI HUQ & W& T | I
7= 3.14 A S 99 7 yee a8l 278

(A) el o d&= 5 7 |

(B) SKI & IS 0.25m & |

(C) TRl ¥ SR & Al BT ’HdH [aRu 0.01m & |

(D) Hl ATgRT 100 Hz ® |

ANSWER : BC

For Answer Key & Solutions Click Here



Aglasem Admission

[ PHYSsICS |

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

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

ArR’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.

T&H AT R 9 99 p dTcl 3N MdAd DI U SeqA7H fgd B & 76 Rw 9
Sirel T 8 | 59 R &1 9o Fadie k& | R b g RR @l R 319
et | ST T & ! B350 R 9 99 3p & | IUf It &1 2p 999 &
Sa 9 W I 7 IR 3HD! ArEen # ugen foun I € | g yeeE 8

4zR’pg

(A) & @ qe gl — 5, © |

87Rpg

(B) R &1 dc qwigfg — 3, © |
(C) &I Mol IHiRP ®Y I gl gl & |
(D) Eedl Mol QU w4 A §a1 §AT & |

ANSWER : AD

For Answer Key & Solutions Click Here
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13. A particle of mass M and positive charge O, moving with a constant velocity
ii, =4 ms™, enters a region of uniform static magnetic field normal to the x-y plane.

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

milliseconds with a velocity i, = Z(ﬁf + 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.

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

30

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

UH M SHAM TAT Q 99 AW T B, S i, =4ims™ & UHAHME 47 A
il &, Uhddr ReR gaaiy & A ¥ &Ral & | I8 Jabid 85 x-py dd &
AT & T SHHT (TR 87 x=0F x=L Th TAH y & A & fog & |
3 YIB & Bl Ig HU 10 fHell Whs H OUR B OGEI SR
i, =237 +7) ms™ AT A whe a1 ¥ | e yHA B

A) FToT T - e § & |
(B) Wﬂaﬁawfﬁnﬁ%l

50 M

(C) YIBII &F BT yRHI 30 TP T |

1007 M

(D) YEHI &= H gRHAT 30 TS T |

ANSWER : AC

For Answer Key & Solutions Click Here
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14. Two non-conducting solid spheres of radii R and 2R, having uniform volume charge
densities p, and p, respectively, touch each other. The net electric field at a distance

2R from the centre of the smaller sphere, along the line joining the centres of the

spheres, is zero. The ratio P—z can be
32
A) -4 B) —-—
(A) ®) -3
32
©) s (D) 4

ﬁRazRﬁwaﬁmaﬁTﬁaﬁiﬁﬁﬂwm:pl AT p, THEATT

¥ TIoRdl g9 X@ Gl Ol § | 39 3@ R Bl Medd $ bg F 2R T W

e fagd & 3 & lmﬁw%mﬁmﬁﬂw%:

() -4 ® 3
32
© 5 ) 4

ANSWER : BD

For Answer Key & Solutions Click Here
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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 0.

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

| Ci | &)

o # U gy 4, 1 AR @il 9ot FeiREl d g &) oikdl € & |
URH H Rag S, & 91 S & dife GRS ¢, Ul wU A AR 81 Sy |
SO 918 S, Bl Ble &A1 ST & | 39 gvEd GHIRE C, D1 AR BT &
fory Ra@ 5, &1 a1 ST & | B 999 & 915 S, DI Bl QAT I1a1 & T S,

P! TN SC1 & | B 99 918
A) C, B IR @ W 2CV, AT & |

B) C, 3 FW WT W CV, A & |
(C) C, I IR @ W YTH ALY & |
(D) C, B FW W W - CV, A1 T |

ANSWER : BD

For Answer Key & Solutions Click Here
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SECTION - 3 : (Integer value correct Type)
Gus — 3 : (QUITd A1 |l UHR)

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

ST EUS H 55U & | IS U &I SR 0 9 9 d& (I WiHel) & d &1 Uhel

3BT goiis T |

16. The work functions of Silver and Sodium are 4.6 and 2.3 eV, respectively. The ratio of
the slope of the stopping potential versus frequency plot for Silver to that of Sodium

is
it Ud ASTH & B Bl HHI: 4.6 d 23 eV & | dial T Qifead & FAREh
fava vd amgfs & 9 Ui & ST BT UG ©

ANSWER : 1

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

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

U R AR fhar ganm AT srsHeiy ufiee, @t snfemy 1386 5 &, @
Afspgdr 10° faue ufd dds € | Al 2 =0.693 &, 79 UM 80 s § fymfed
YT 7 AR DT B A Bl U @i e guie §) &

ANSWER : 4

For Answer Key & Solutions Click Here
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18. A particle of mass 0.2 kg is moving in one dimension under a force that delivers a
constant ;;ower 0.5 W to the particle. If the initial speed (in ms~) of the particle is
zero, the speed (in ms™1) after 5 s is
T 0.2 kg SAAM & S U g1 & 37, oI fb Y& g oif 0.5 w &or
@ A 2, 1F Reew F AR & 1 AR o A RPE TR Y ¥ G955 a9
TAD! TA (ms~! ®) BRI :

ANSWER : 5

19. 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 s') of the system is

UH 50 kg T 0.4 m 1501 Y YA fox@ S0+t et ol & IS 10 rad s~' &
HUT a7 | g9 B! & | ] THEAM gABR Bedt 4R 9 S W) wafig a¥
A T TR Bl Bd gY 9 UDR ¥ T W YW W & b 9 f¥%b & 3T &l
N Wt N | TP Bool BT STAT 6.25 kg T 501 02 m & | 39 g &
AT DI AT (rad s~1H) 4 8 (A AR {6 %P taq Bt & i uo)
a1 € {6 % 7 oot & 4o we i 3 € 3R Mg g s W oguiE
P VBT B)

ANSWER : 8

For Answer Key & Solutions Click Here
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20. A bob of mass m, suspended by a string of length /; is given a minimum velocity

required to complete a full circle in the vertical plane. At the highest point, it collides

elastically with another bob of mass m suspended by a string of length ,, which is

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

1
vertical plane, the ratio l_l is

TH m GHHE BT MAD [, TS BT SR | ACH g & | 3 TP I fI
ST & S {5 ealer 9 7 U% g9 T IRM & o0 _aq & | 39 Seaad
fdg W g Med T m SAM & NAd 4 IR FUg IRAT & | FaT
MeAD [, TS B SKI W Teh] gl & a1 URH § foRmmEer ) § | M
SINAT gmM }fed g Afqara § | Af d9g & a5 g Mad o1 U Ry

Wm%@%mwﬁwﬁwmmwﬁméw
2

GHUIHE\':

ANSWER : 5

For Answer Key & Solutions Click Here
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GUS — 1 : (bl T Hel fddhed UaR)

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

39 9Gus H 10 Fgeea weT § | U¥% Ue ¥ IR faded (A), (B), (C) 3R (D) &, R
q $aeT U Fel § |

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 (D) Carbolic acid (Phenol)

i S STefa AifEs qrgepEe fiemm g1 st a) CO,adi s &, a8 &

(A) TNSH A (B) dI-IemITEG 37

(C) wfatafersd srd (D) FRAfAH 3 (BiAT)
ANSWER : D

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

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

g AEfEE el & HTH! T9Y 18 QR 1 A aRafia g1 fodd a9 § 81 8 2

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

For Answer Key & Solutions Click Here
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23. Methylene blue, from its aqueous solution, is adsorbed on activated charcoal at

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

(A) The adsorption requires 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 AN W YP Teiid e @ Affe < o1 afpfaa aree w@ siferior fpar

T | 39 UhH & o 9E B '
(A) AR B 25 °C W AfHIU & yaeadar sl & |
(B) arferenyur yshH # TR "edl § |

(C) rferenyor IoH 9™ X gedr § |

(D) sﬁérsﬁwﬁgaﬁqvﬂu%‘l

ANSWER : B

For Answer Key & Solutions Click Here
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24. Sulfide ores are common for the metals

(A) Ag, Cuand Pb B) Ag, CuandSn (C) Ag Mgand Pb (D) Al CuandPb
AMTIA: Aehlss AP & ©Y J UIY S a7l 91 &

(A) Ag, Cu3iRPb (B) Ag Cu3RSn (C) Ag Mg3RPb (D) Al Cu3iRPb

ANSWER : A

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

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

waﬁﬂAXﬁAfmmq?X'anﬁaﬁmw(wﬁmﬁﬁﬁ)ﬁrﬂﬁaﬁﬂ?
g 1 3l X~ 71 e 250 pm &, 99 AT 1 rF@ B8R

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

ANSWER : A

For Answer Key & Solutions Click Here
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26. Upon treatment with ammoniacal H,S, the metal ion that precipitates as a sulfide is

(A) Fe(III) (B) A1)
(C) Mg(ID) (D) Zn(1D)
G H,S & W AMfHa &1 ) R 87 a9 B 3heuv] Wehiss & By H Bl
g d8 ¥
(A) Fe(I) (B) AI(IIL)
(C) Me(D) (D) Zn(1D)
ANSWER : D

27. 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 kJ

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

CO,(g), H,O(1) 7 T (319) B faRer e tedisT 25 °C WR 99 — 400 AJ/AT,
— 300 kJ/ATE 3R ~1300 kJ/AIE & | URY I 7@ @t 25 °C W T8 AFEG et §
(A) +2900 kJ (B) -2900 kJ

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

ANSWER : C

For Answer Key & Solutions Click Here
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28. Consider the following complex ions, P, Q and R.
3- _ 2+ _ 2+
P=[FeFJ] , 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

PrefeRad Yipel ol P, 0 0@ R W ReR IR -

P=[FeF]", Q=[V(H,0)," 3R R = [Fe(H,0),]*"

HHe AT BT AL $HH SIS TS ATH YDA el 7 (B.M. H) & FIAR T
(A) R<Q<P (B) Q<R<P

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

ANSWER : B

For Answer Key & Solutions Click Here
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29. 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
A
[Ol
(0]
Time g
NHHY
= erfifoman,
P+Q - R+S

H P B 75% AfHTHAT &1 9 P B 50% Affhan # g ¢ 99 B eI A AT §
O &1 faf=1 iga, sifufpar 99 AR o & guig 12 © | 59 At a9t ea dife &
(A) 2 (B) 3
(C) 0 (D) 1

ANSWER : D

For Answer Key & Solutions Click Here
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30. KIin acetone, undergoes S,2 reaction with each of P, @, R and S. The rates of the

reaction vary as

0]
HsC-Cl >-cn X ©/“\/C|
P 0 R S
A) P>Q>R>S | B) S>P>R>Q
(C) P>R>Q>S (D) R>P>S>Q

!
qﬁrﬂaﬁﬁ%ﬁwaﬁ-’qﬁaﬂQ,RWS%W%W-WSNZWEW% I

= afifepar & e=1 & gRaSH &1 T B ®

0
HsC—Cl >—C| g | : ?
P 0 R Ry
(A) P>Q>R>S (B) S>P>R>Q
(C) p>R>’Q.>S (D) R>P>S>Q
ANSWER : B

For Answer Key & Solutions Click Here
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SECTION - 2 : (One or more options correct Type)
WUS — 2 ; (U T A el fddey uar)

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

= @vs ¥ 5 glea uea € | U ued ¥ IR s (A), (B), (C) 3R (D) &, ™
A U 97 3ifdr wE |

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

(A) [Cr(NH,)sCICl, and [CH(NH,),CL,]CI

(B) [Co(NH,),CL,]" and [P{NH,),(H,0)CI]*

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

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

SU-EHATD AR/ b I e § Ol TP & YR &l qHagad 90 &, 98 ©
(A) [Cr(NH,)CNCl, 3] [Cr(NH,),CL]CI

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

(C) [CoBr,CL)* ¥R [PtBr,Cl,]>

(D) [PH(NH,),(NO,)]CI 3R [PHNH,),ClBr

ANSWER : BD

For Answer Key & Solutions Click Here
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32. Among P, Q, R and S, the aromatic compound(s) is/are

(A) P B) 0 C) R D) S
2 AICly
—_— P
NaH
O - e
ﬂ (NHa2C0; g
OO0 100-115 °C
O
@ _ W
P, Q, R3R S # QWHAResw Aiftes g8
(A) P B) @ C) R D) §

ANSWER : ABCD

For Answer Key & Solutions Click Here
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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—oc*and c—m_electron delocalisations.

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

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

tert-fee T 3R 2-gE1 HHY: # ARy Reran R sRoi A &l 2, 9 &

(A) o—p (RE) IR c—r* g faRAFIER
(B) o—0c* 3R cor ST RRAFIERYI
(C) o—p (IRF) 3R cor TR RxAFIFERT

(D) p (IRA)>c* AR o—r* TR FRAeTHERm

ANSWER : A

For Answer Key & Solutions Click Here
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34. Benzene and naphthalene form an ideal solution at room temperature. For this

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

(A) AG is positive (B) ASWem is positive

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

surroundings

I 3R APIelH GIIRYT G99 IR Uh ASY Aads s919 & | 39 UshH & o) 9e)

R ' (B)
(A) AG ¥ATHF § | (B)  AS faepre TS T |
(C) ASgram =0 (D) AH=0

ANSWER : BCD

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

1/100™ of that of a strong acid (HX, 1M), at 25 °C. The K, of HA is
(A) 1x10* (B) 1x107 (C) 1x10° (D) 1x1073

A Tiee (1M) & gdd 3 (HA, 1M) gRT ITd 3f99ed & URfIS X 25 °C )
yad A (HX, IM) & a1 4 1/100 € | HA F K, 1 JI157 ©

(A) 1x10 (B) 1x10 (C) 1x10° (D) 1x 1073

ANSWER : A

For Answer Key & Solutions Click Here
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SECTION - 3 : (Integer value correct Type)
Qg - 3 ; (qUidh AT Hal UHN)

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

SA WIS H5UIT & | UAd U9 & SR 0 W 9 dF (M1 IMAA) & dId BT Yebel
it quiies © |
36. The total number of carboxylic acid groups in the product P is

TG P # draifedfere el Wl B o G ©

0 o)
1.H30+,A
o) P
2. 05
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

U% SEUETES # el e &) ~COOH 40 faem™ & | 39% HYul STl Siuues gRT Teligi
(Gly), &= (Val), ®f¥et Vet (Phe) T Yenf= (Ala) TTd 814 & | 39 Cel@Rs &
GAIfad el (e WREE) B A ga R -NH, 99 fRa b % |
e 7 |

ANSWER : 4

For Answer Key & Solutions Click Here
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38. EDTA* is ethylenediaminetetraacetate ion. The total number of N-Co-O bond
angles in [Co(EDTA)]'- complex ion is

EDTA* Uforefi 810" Sgigdiiee 3| © | ga add [Co(EDTA)'- 4 N-Co-O

ANSWER : 8

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

FolfH R SUTE SoiagEl & UHTal I P Pol Tl &

ANSWER : 6

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 Broglie
wavelength of Ne at 727 °C. M is

He 3R Ne & WA S&qqM A 4 IR 20 a.m.u. & | He 1 & —73 °C W T gl
T FHEE Ne dt 727 °C TR < §ielt GROT 9E & “M” T E | M1 99 &

ANSWER : 5

For Answer Key & Solutions Click Here
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SECTION - 1 : (Only One option correct Type)
WU — 1 : (hadl Th He! fAhey 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.

3 GUE ¥ 10 SgfAPpeU ue & | TS U H IR fa&ed (A), (B), (C) 3R (D) &, o
} $IATH Al © |

1 . ,

41. Let complex numbers a and 3 lie on circles (x — xo)2 + (y - yo)2 = 72 and
(x — x0)* + (v — yp)? = 42, respectively. If z, = x, + iy, satisfies the equation
2|z =72 +2, then |o] =
A) = B) = —_ 1
A T ®) 5 © 7 (D) 3

N 1
A 5 AfPs HEEIY o FT = B TR (v —xp)2 + (r — yp)> = 2 WA (x - xp) +
-y =42 R Rad & | R 2z, = x, + iy, TP 2 72 = 2 + 2 B A

A &, 9 |of =
1 1 1
W 5 ®) 3 © 5 © 3

ANSWER : C

For Answer Key & Solutions Click Here
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42. Four persons independently solve a certain problem correctly with probabilities

311
%, 2°2°8" Then the probability that the problem is solved correctly by at least one
of them is
235 21 3 253
® 356 ®) 256 © 35 ®) 356
. 1 1 1
IR Al T {6 gh Fae b wReanst 5,7, 7, g P 6 de g

PG &, d9 GHRT b S0 ¥ BH A PH Uh Ffdd gRT SIF 8o B SIM Bt

TR B -
235 21 3 253
(A) 53¢ (B) 556 (©) 756 (D) 756
ANSWER : A

For Answer Key & Solutions Click Here
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43. Let f: [-7:’ 1}—91& (the set of all real numbers) be a positive, non-constant and

1
differentiable function such that f"(x) < 2 f(x) and f(5)=1 . Then the value of
1

J f(x) dx lies in the interval

172

A) (2e-1,2e) (B) (e—1,2¢—1)
e

GISIMCOE B 1}—>R @ RS TSl BT W) Udh UAcHD, TR

1
AT JAHANT Herd & s fold £/ (x) <2 £ (%) amf@=1%, GE] J (%) dx

172

BT A9 71 I<RTA A ®
(A) (Qe-1,2¢) B) (e-1,2¢-1)

(C) (egl,e—l) (D) [o,eglj

ANSWER : D

44. The number of points in (- oo, ©), for which x2 — x sin x — cos x = 0, is

(A) 6 (B) 4 (C) 2 (G) 0

(o0, 0) H fa=gall &1 AT, fTTh foAq x2 —x sinx—cosx=0, ¥ :

(A) 6 (B) 4 (C) 2 | (D) 0
ANSWER : C

For Answer Key & Solutions Click Here
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45. The area enclosed by the curves y = sin x + cos x and y = |cos x — sin x| over the

. |,
interval [0 , 2] is

A) 4(\2-1) ®) 22(\2-1) ©) 2(2+1) (@) 222(2+1)
W{O,ﬂq‘\’aﬁy=sinx+cosxT‘f?ﬂy=lcosx—sinx|E’T?TUREIT&TW%:

A) 4(\2-1) ®) 2A2(\2-1) ©) 2(2+1) D) 22(\2+1)

ANSWER : B

1

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

Y

X

+ sec (Xj, x> 0. Then the equation of the curve is

(x, y) be "

(A) sin Gg =logx + % (B) cosec &) =logx+2

X X 2

© séc(g‘)‘/)=logx+2 (D) cos(g‘xj=logx+l
wwﬁﬁ[l,-@ A ToRAT ¥ | AT 5 uQ% &g (x, y) W 9% B qaoren
%+sec&),x>0 €, d9 Ib BT AHIHRT ©

(A) sin&)=logx+% (B) cosec&j=logx+2

1

(©) sec(%‘CXJ=logx+2 (D) cos(%‘czj=logx+§
ANSWER : A

For Answer Key & Solutions Click Here
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23 n
47. The value ofcot( > cot’! (l+ > ZkB is
k=1

n=1

23 25 23 24

(A) 53 23

23 n
cot( Y cot’! (1+ > 2kD B
k=1

n=1

23 25 23 24
A 5z B) 55 © 53 (D) 53
ANSWER : B

48. Fora > b > c > 0, the distance between (1, 1) and the point of intersection of the
lines ax+by+c=0 and bx+ay+c=0 islessthan 2\/§.Then
Ay atb-c>0 _ B) a-b+c<0
(C) a-b+c>0 (D) a+tb-c<0
a>b>c>0 & foy, (1,1)?[?JTQ‘@K’:ﬁax+by-i-c=0EIbx+ay-’rc=0a71;l'ﬁﬁ®?«r
g Fdaaig@io2 9598 @@
A atb-c>0 B) a-b+c<0
(C) a-b+c>0 (D) a+b-c<0

ANSWER : Aor C or AC

For Answer Key & Solutions Click Here
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z
) 1 —3 tothe plane

(A) §=X_—=_1 ® 3-5 -5

© 3=5 =5 O ;=155

el 2—%1=§ R Rerd fdgail 9 o Siel 91d & |
ar-TE e Y i) Rerd €

© i - © 575

ANSWER : D

d A i N Ay A
Let PR= 3? +; —2k and SQ =i —3j —4k determine diagonals of a parallelogram
- A AN 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) S (B) 20 (C) 10 (D) 30
- AA A - A A A .
AT {6 PR=3i+j —2k @A SQ=i—3j —4k T FAIGR TGS PORS & fqapof
. d AN A A Lo -
iR o & 3R PT=i+2j +3k UH 3 AfRY ® | a9 A PT, PO TN
__) .
PS gRT FuiRa FHiaR ychald &1 3¥dd & :
(A) S (B) 20 (C) 10 (D) 30

ANSWER : C

For Answer Key & Solutions Click Here
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SECTION - 2 : (One or more options correct Type)
U - 2 : (T T Aferh ) ey UpR)

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 Gue | 5 ggfee weT § | UG U H IR fdbed (A), (B), (C) 3R (D) §, o

¥ U AT AF 9E § |
4n Kk+1)
51. LetS,= X (-1) 2 k2 Then S_can take value(s)
k=1
(A) 1056 (B) 1088 (C) 1120 (D) 1332
4n kk+1)

Wf%ﬁsfk;l(—l) ? R, a9 s, T A o | R

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

ANSWER : AD

For Answer Key & Solutions Click Here
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52. For3 x 3 matrices M and N, which of the following statement(s) is (are) NOT correct ?

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

symmetric
(B) 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 ARGl M JAT N & fIg 1 § | DI T 9 T8l & (8) ?

A) MF a1 Ru-aafid 81 & IR N'MN Jatia I faw-dafia & |
(B) | WA 3l M T N & fY MN - NM fss-w9f¥d & |
(C) | |AMG 3Teggl M T N & fog My wfda & |

(D) W GhHN TFEI M T N & T (adj M) (adj N) = adj (M N) |

ANSWER : CD

For Answer Key & Solutions Click Here
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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 + 5.1 + 1)

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

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

AT {5 f(x) =x sin 7x, x> 0, T GH H’f-‘i{”ﬁ'ﬁ n %ﬁf?ﬂ’f’(x) ﬁﬂW?ﬁ"&ﬁﬁT g
(A) W(n,n+%) H THATH Ud fag )

(B) W(n+%,n+l) A g U@ g ®

(C) SR (n,n+ 1) H THAH & fdg W

(D) 3RTA (n, n+ 1) H T 95311 )

ANSWER : BC

For Answer Key & Solutions Click Here
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54. A rectangular sheet of fixed perimeter with sides having their lengths in the ratio
8 : 15 is converted into an open rectangular box by folding after removing squares of
equal area from all four corners. 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

T FRFd aRAT & AIareR Aex B, et ol bl o rgdl 8115 &
U # &, 9l ORI PRI @ 99F &9%d & 91 Maa R e gell
IR 9l H gRafad fhar Sirar & | afe Fdbrel = 9 BT Pl A% 100

g, 9 0 FT AT e § | O9 IIATBR AeR BI onsil @l
SLCIEUIREIS I
(A) 24 ®) 32 (C) 45 (D) 60

ANSWER : AC

55. Aline l passing through the origin is perpendicular to the lines
L:@+0T+(1+20] + (@4 +20)k,—0<t<owo
l:(3+2s)i+(3+2)] +(2+s)k,—0<s<o0
Then, the coordinate(s) of the point(s) on [, at a distance of \/ﬁ from the point of

intersection of / and [, is (are)

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

o X 1, o g & ToRd &, Y
L@+ +(1+20] +(4+20k,—0<t<oo
L,:(3+25)i+(3+2s)] + 2+ )k, —0<s<w
W d=ad & | 79, 1, R Roa fag (Rgail) & fdenis, S @i [ den &

e R a\17 @ we @), fFrme @)

A) G%%) ®) (1,-1,00 () (1,1,1) (D) (%%%)

ANSWER : BD

For Answer Key & Solutions Click Here
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SECTION - 3 : (Integer value correct Type)
Qs — 3 : (YU 99 HEl UPHR)

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

TEEIS A 5UTT & | U U3 & SR 0 ¥ 9 I (S ) & &1 & Tdbel
3 quiie |

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

.Thenn =

(1+x)"" & dF HARTT UQT & TONE 5:10:14 & U H & | 9, n =

ANSWER : 6

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

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

Uh TS W p BIS E S AR 1 ¥ 2 gRT e € | Q) wArg Sl el
B1$ TE § el fad 9§ &R sraine Fret @ Wl & A 1224 ¥ |
I feret TV Bresl ot ffted sl § | dgaR W& & ¥, 99 k—20=

ANSWER : 5

For Answer Key & Solutions Click Here
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58. Of the three independent events E|, E, and E;, the probability that only E, occurs is
a, only E, occurs is B and only E, occurs is y. Let the probability p that none of
events E,, E, or E, occurs satisfy the equations (o —28) p = aff 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 E;

Then

A < e E,, £, @O £, % ¥ ael £, % ge E NREd o &, 99 E,
& T B YIRSl B & TAT el £, $ U B WIS y & | |41 o5 "eei
E,E, @ E, # ¥ Rl % 0 7 ue @) wRied p, TR0 (o — 26) p = b
TJAT (B - 3y) p = 2By BT TG I & | I WRwAg sRTe (0, 1) # Rerd
A STl €, 94

E, & g B Uil
E,% °cH & il -

ANSWER : 6

For Answer Key & Solutions Click Here
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2 2

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

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

If A(h) = area of the triangle POR, A;= "™ A(h) and A,= "7 | A(h), then

8

:/—"S'Al—SA2=

ﬁg(h,O)ﬁWwﬂwmwmﬁéﬁxzz+y3—z=1 ! fa=geil P d1 Q
R e & | 7 b Regall P den @ W Sge @ IR g R W) e
F 1A A = BT POR &1 &%, A, = P A() SR A= M A

12<h<1 12<h<1

8
%,aa$Al—8A2=

ANSWER : 9

60. Consider the set of eight vectors V' = {a? +b} +ck: a,b,ce {-1, 1}}. Three non-

coplanar vectors can be chosen from Vin 2” ways. Then p is
e ARt @1 GRTag V= {ai+bj+ck:a,b,ce {-1,1}} AR | v A &=
IRAATART AR 2P UHR A g ST AHA & | 79 p BT AM & -

ANSWER : 5

For Answer Key & Solutions Click Here



