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PART | : PHYSICS

SECTION - 1 : (Only One option correct Type)
QUE — 1 : ($ad TP Hal fAheT 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 WUS H 10 SgfAFHeT UeT § | Uh% U H °R fdded (A), (B),(C) 3R (D) &, FoFH
W Had U FEl 2 |

1.

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

(A) 5.112cm (B) 5.124 cm (C) 5.136cm (D) 5.148 cm
U dof BT @RI HIGH & g g Ffe Ed U iR Bieiusd &1 SuaiT gl
g | "1 $ SRM aFR UHE @1 I, & THE & 510 om R 5105 em F
g H g Sfar € | 9f R UEE & 50 W1 245 em 6 g § | 39 aFRR 99E
&1 AGAl (24™) 9T = WE S UF 9 W 9EE GUR B § | S @l
=

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

reflection, it travels along the direction %(z —ﬁj) The angle of incidence is
(A) 30° (B) 45° (C) 60° | (D) 75°
Teh WAl qUUT WX Ui Webrer fpvor bt e feem -;-(f+«/§j)%‘ | WRrae &

i ) e (7 -3) €1 Wl & | o o wor
(A) 30° (B) 45° () 60° (D) 75°

ANSWER : A

gcollegedunia



| 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)§:- (C) (2n+1)§ (D) (2n+l)%

e 47 fg-Rete warT #§ 4 aRv-aed & UHqull YHbrer &1 A fhar S g | O™
fog &1 o9 W ware &1 digar Rier Jigdn @1 ol 8, 1R & (e n ' h
Qﬁﬁ):

A) (2n+1)§ 8) (2n+1)% ©) (2n+1)§ D) (2n+1)%

ANSWER : B

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

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

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

&1 INihareiiel Th-uRHU[e arreel A4 &1 GRATY] SIHM 2:3 & 31U H & |
N9 g U Rerardid sov o uReg fHan San &, 99 397 &1ifras <&l &
U 4:3 & | $7d °cd Pl U & :

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

ANSWER : D

gcollegedunia



| 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 2. 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 HEYl IYATBR Yehl Bl U AR &1 fa=mal 1 3R 1 d egaierd
fHar TR & | [CHI DI HHT ATADAl k 9 2k & | QT GG H -3 & I
BRI W qOHE &1 <R 999 & | i 1 #, S @t & ARga amen w—A
BR ¥ &S BR T& AMHA H 95 ofdl & | fd=9m 11 9, 99 AT &1 S &
ar%m%si%{vw%

Configuration II

Configuration I =g
fa=ma 1
2K
K 2K K
» X
(A) 2.0s (B) 3.0s
(C) 45s D) 6.0s
ANSWER : A

gcollegedunia



( 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 1077 kg ms™! (B) 1.0x 107" kg ms™

(C) 3.0x 107" kg ms™ (D) 9.0 x 1017 kg ms~1

Td BT 9%, I IR A AT srave H ®, UBIY Bl 100 ns Bl U W B
gofcar sraenfid HRel & | We o Wik 30 mW ® 9 GBI Bl T
3x 108 ms! & | TG BT ST AT 7

(A) 0.3 x 107" kg ms™ (B) 1.0 x 10717 kg ms™!
(C) 3.0 x 1077 kg ms™! ‘ (D) 9.0 x 10717 kg ms~1
ANSWER : B

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

makes with the horizontal immediately after the collision is
T

™ 3 ® 3¢ © 3% O
TS m STAM & S D IRME T 4, F 809 d o-dIo1 W) vafta fear san
g | I8 B WY UY & Seaad g IR UF 9 S99 & U & 9 gol:
IYIRY FEE BT 7, Sl fb Y 4 Seafer e # qoe yRtE A o, 9
Bl T A1 | WY e dug & g 919 dfas ¥ A eror g=me

NN

T T T T
A 7 B) 7*¢ (C) 77¢ D) 7
ANSWER : A

Qcollegedunia



| PHYSICS ]

X 2 y A
(xz +y2)1/2 L+ 2+ )2 J
(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

The work done on a particle of mass m by a force, K

x-y plane is
2K7 Krx
w = B) —
Kr
© 5 (D) 0

TH de, K Y _i+—2 3| (K Ue SRd fam @1 Reris ®), U m

(x2+y2)3/2i (x2+y2)3/2
ST & B D (2,0) TG (0,0 05 T W@ o B & T oI W o
ST €, NIeT $5 x-y T D1 gl o5 & | 39 9o gRT a1 11 &1 7 &

2K K
A) == ®) —
Krn
© () ©
ANSWER : D

Qcollegedunia



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
Tdh 2L TS 9 2R B & ARG & AR & e AR 1 L ofWig 9 R B
arel U gdel &fs IR A AfesT & gRT Siel 741 € | g9 ARl & Sl RRI
W g6l TRMHY aFT Il © | Il g A a1 § Sedgle o1 Srgurd e 8

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

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

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

of the lens is
A) 1m B) 2m (C) 3m D) 6m
Teh Al I3el o U gRaIfae Uffde of g & 8 m 010 a1ar & < {5 o &

IR BT TH-RETE & |ﬁv%ﬁwmaﬂaﬁmﬁﬁaﬁaﬁa@ﬁa§ﬁ%
T & | ol & AT afshd IS &1 aghaln Broar ¥

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

ANSWER : C

&collegedunia



| PHYSICS |

SECTION - 2 : (One or more options correct Type)
GUS — 2 : (TH 4T 3P G2l fAweq UaN)

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

39 WUS ¥ 5 FgfAhed UeT & | UAS U ¥ IR fJbey (A), (B), (C) 3R (D) ¥, Rt
q U AT AfdE FET § |

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){].
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.

sl RRI W uReg  afds dfia St diedl TomgRy |
y(x, 1) = (0.01 m) sin [(62.8 m™!) x] cos [(628 s7')¢f] ERT Hfud & W& & | afx
7=3.14 91 S 99 = g gl e

(A) el o w5 7 |

(B) SR & =€ 0.25m & |

(C) ARIEReN 9§ SI1 & Aefdg &1 3fftrhad faRa= 0.01m & |

(

D) Hol AMgRI 100 Hz & |

ANSWER : BC

gcollegedunia



| PHYSICS |

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

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

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

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

(C) the light sphere is partially submerged.

(D) the light sphere is completely submerged.

TP 991 R 9 997@ p 9Tl 8N Mdd $ Udh SAAM Jed [BRT & @ KX A
ST T © | 59 R &1 99 s k€ ) R & g AR @ g o
et ¥ Sirel T & st B R 9 99 3p © | QUi NN @ 2p v &
&9 H @ O & 3R SHD! AIIGRI | Ugdq &A1 91a1 © | e UaRHE 28

4zR’pg

(A) R @ [e Qeglg —5; © |

87Rpg

(B) R &1 9c Qedglg — 5, © |
(C) Bodl el 3HiRrh WU | $I1 g3l & |
(D) & el quf WU I g1 g1 & |

ANSWER : AD

Qcollegedunia



| 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, = Z(ﬁf + _]) 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

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

U M SHAM T Q 99 (Y Bl I, Sl i, =4ims” & YHEHM dT 9
il 8, vhaar ReR et &7 | Jde aRdl 81 I8 d9aig 85 x-y dd &
JATad & AT SAPBT AR &8 x=0H x=L 5 UAPH y & 99 & faw & |
3 by &5 Bl FE HU 10 Al Whs H UR PRI AR
i, =23 + ) ms™ AT ¥ ybe Ear ¥ | FE yepeH B

(A) I & - e d ¥ |
(B) TYabig &F +z feen # 7 |

50 M

(C) YIBII &= &1 uRHA 30 SHTS 2 |

1007 M

(D) YIDIY &3 BT GRHATT 30

SHE T |

ANSWER : AC

Qcollegedunia



| 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 P_z can be
32
A) -4 B) -2%2
(A) B) -3
32
C) 55 (D) 4

ﬁRﬂzRﬁWWWWWﬁWWW:p] RN p, THEHT

A oRdl 88 X Gidl Ol € | 39 X1 W B MeAd & g 9 2R T W

e fagd &3 g & lmﬂwgwmﬁwﬁz

) -4 ®) 52
32
© 3 o) 4

ANSWER : BD

gcollegedunia



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

2V —— — Vo

o # e aRuYy #, 1 FHATR @il arel FamREl § gdd &l aikar ¢ 8 |
URY # Ra™ S, P S9R1 S@r § dife WuilRE ¢, U wU 9 SR 8 Sy |
SO 915 S, B B QA1 S € | 39S U GRS C, B ARG BT &
ford Ra@r 5, 1 T ST € | $B F9I & 918 S, DI Bl$ &A1 Iram & o1 S,

P! TN ST & | P8 TG 918
(A) C, B FTA ®IC W 2CV, A & |

(B) C, B FUN @c W CV, A & |
(C) C, B! HIW wic W Y A T |
(D) C, B FUN W W — CV, A1 & |

ANSWER : BD

gcollegedunia



[ PHYsICS |

SECTION - 3 : (Integer value correct Type)
Gus - 3 : (Ui A |El UPR)

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

ranging from O to 9 (both inclusive).
SAYIS A 5UTT & | YD U &I SR 0 9 9 9% (GHI ) & §19 BT Ul
3w guiics 2 |

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

Tt gd AISTH & BT Bl B 4.6 T 23 eV & | Tl&T g AifeIq & FRE
fa9g vd gy & I Ul & IS BT U &

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 gid AR a1 gan $A agdiey ufoed, et snfemy 1386 s ¥, @Y
afspadr 103 fageq ufd AHs € | T In2 =0.693 B, 99 U2y 80 s ® foufea
TYPT g URTYS TIHDT B Wi BT U v Fecad quies #) &

ANSWER : 4

gcollegedunia



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™1) of the particle is
zero, the speed (in ms~1) after 5 s is

TH 0.2 kg SEHM BT HU Y& a1 & 3T, ol {6 T g ofe 0.5 w s
BT a1 B, Ta fewn A wfoefiar & | af o & aRkfe iy g § 99 55 99
AP A (ms~! H) AN -

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

TH 50 kg T 0.4 m 50 3 oA 3@ U+ SE@ER 3@ & RI€ 10 rad s &
SO T gA 8 & | §1 UHHM ABR Bodd 8R ¥ 3% R Fafia akid
VTS R B Bd gY 39 ISR [ a1 W I 9d & 6 9 {36 & st &l
N el N | UTAS Bool BT STAME 625 kg T BFRM 02 m & | 39 g &1
4T DI AT (rad s~19) 71 81 (A9 SRR {6 ($%6 Taq et & &1 gy
T 2 5 5%F 7 ool & 919 IE TR Y ® SR Mo g9 oe W) guiE
P BT B) :

ANSWER : 8

Qcollegedunia



| PHYSICS |

20. A bob of mass m, suspended by a string of length /, is given a minimum velocity

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

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

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

1
vertical plane, the ratio i is

TP m SEHM BT Md [, oS B SR I dcH 83 & | 39 TP a7 faan
S & O fb SR del § U g R BRE b fA AT & | 30 SeEaH
ffg ) I8 Mefd TR m TIAF & MNodd 4 TARY HYg IRl & | GART
MAD [, g B SN | oI 8N & 9 URY A fRM@en w & | SFf
SIRAT g *fed g sfqary § | afe dag & a5 R Mad & G

W@?ﬁ%ﬁﬁﬁﬁmwﬁgﬁﬁqﬂaﬂﬁmwﬁa&%w
2

U &

ANSWER : 5

gcollegedunia



PART Il : CHEMISTRY

SECTION - 1 : (Only One option correct Type)
GUs — 1 : (hadl T Hel fadheq uapr)

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

39 Gvs H 10 FgRecT ueT € | U4 U ¥ IR fdded (A), (B), (C) 3R (D) &, fo™
J HadT U Fel & |

21.

22,

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

(A) Benzoic acid (B) Benzenesulphonic acid

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

e Sl el AfETH argdrei-e e grT fdfhar & CO, I <1 8, 98 &

(A) TP A (B) diTATHING 37

(C) Wfarfafers s (D) @RaEfA® 3F (BT
ANSWER : D

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

(A) NO B) NO, (C) N0 (D) N0,

g ARfEH 3 BT HTH! 99 918 G- R 31 ¥ uRafia g1 fedd a5 4 8ar § 2

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

gcollegedunia



| 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 activatioh 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& el faerm @ afifert < o1 afpfia aree w ity fear

T | 39 UshH & o 98 BRE '
(A) Y BT 25 °C W ARGI B AL HAT 8l § |
(B) 3rferenyor ympd H TR} gedt ® |

(C) Sfferenyor qroH™ g™ WX dedl & |

(D) afireleor s & |

ANSWER : B

gcollegedunia



| CHEMISTRY |

24. Sulfide ores are common for the metals

(A) Ag, Cuand Pb B) Ag CuandSrn (C) Ag Mgand Pb (D) Al CuandPb
HHRIG: HehIgs FAPI & HU H UIY S a7t 87 &

(A) Ag, Cu3iRPb (B) Ag CudRSn (C) Ag Mg3RPb (D) Al Cu3dRPb

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

TH O AX § AT o WX A i eae (W8 AagEs F ) G A f
& 13y X~ o ardam 250 pm &, 99 AT @ @ g1

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

ANSWER : A

Qcollegedunia



26.

27.

| CHEMISTRY]

Upon treatment with ammoniacal H,S, the metal ion that precipitates as a sulfide is
(A) Fe(1Il) (B) Al(III)

(C) Meg(l) (D) Zn(1T)

IS H,S & A1 AR 6= IR R €1 3T 1 3heuv] Hehlgs & U H &Il
g dE 7

(A) Fe(Ill) (B) AI(II)

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

ANSWER : D

The standard enthalpies of formation of CO,(g), H,0() and glucose(s) at 25 °C are
— 400 kJ/mol, -300 kJ/mol and —1300 kJ/mol, respectively. The standard enthalpy of

combustion per gram of glucose at 25 °C is

(A) +2900 kJ (B) -2900 kJ

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

CO,(g), H,O(l) T ¥ (B1¥) &l faves #19ieb QIediet 25 °C WR 9 — 400 AJ/AT,
- 300 kJ/ATet 3R ~1300 kJ/AT & | 9y T 7@ @t 25 °C W g89 AMe W
(A) +2900 kJ (B) -2900 kJ

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

ANSWER : C

gcollegedunia



| CHEMISTRY |

28. Consider the following complex ions, P, Q 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

PrfiRed el oTai P, Q T4 R WX RaR IR -

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

HHel ATl BT FET A ITh TAHU A1F GabI A0l A (B.M. H) & IJAR ©
(A) R<Q<P (B) OQ<R<P

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

ANSWER : B

gcollegedunia



29.

( CHEMISTRY |

In the reaction,
P+Q—R+S
the time taken for 75% reaction of P is twice the time taken for 50% reaction of P.

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

(A) 2 B) 3
C) 0 D) 1
A
[O1N
(0]
Time g
NHHT
= erfifoma,
P+ Q — R+ S

q P® 75% AR &1 09 P B 50% Affhan # fg 19 w9 B gl A AT §
Q 3 fafyr=1 iga, sif¥fpan w9 oraR o § <oifd 78 ¥ | 39 ofyfran &t wa wIfe &
(A) 2 B) 3
(C) o (D) 1

ANSWER : D

gcollegedunia



[CHE.MISTRY]

30. KIin acetone, undergoes S,2 reaction with each of P, 0, R and S. The rates of the

reaction vary as

o
HaC-Cl >»CI X¢ ©)\/C|
P 0 R S
(A) P>Q0>R>S | (B) S>P>R>Q
(C) P>R>Q>S (D) R>P>S>0

!
qﬁeﬁ?ﬁmtﬁama%;;@?ﬁﬂQ,RWS%mam-msNzaﬁﬁﬁmaﬁ?ﬂ% i

=7 Ififspar &1 <=7 & uRads &1 98! HH ©

o
HaC—Cl >—CI ¢ | : ;
P 0 R Ry
(A) P>Q>R>S B) S>P>R>Q
() P>R>,Q$S (D) R>P>5>Q
ANSWER : B

Qcollegedunia



( CHEMISTRY

SECTION - 2 : (One or more options correct Type)
QUe — 2 : (TH AT Afdh Gt fAdew 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.

T @US ¥ 5 qgfAHeT UIT § | A% Ue ¥ IR fdded (A), (B), (C) 3R (D) €, f5=H
H U a1 3t e § |

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

(A) [Cr(NH,),CI|Cl, and [Cr(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-FEHATTD ANHAT $ ™ WE 5 Sl U &l YHR &) FHGdd] I €, 98 §
(A) [Cr(NH,)CIICl, 3R [CH(NH,),Cl,]CI

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

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

(D) [PHNH,);(NO,)]CI 3R [P{(NH,),CI|Br

ANSWER : BD

Qcollegedunia



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

(A) P B) 0 (C) R

AICl,

Cl
A
@ NaH 0

(NH4)>.C O3 R
OO 100-115 °C
o)
@ HCI g
P, Q, RIAR § A Wriles affs &75
(A) P (B8) Q (C) R

ANSWER : ABCD

|CHEMISTRY |

(D) S

(D) S

gcollegedunia



| CHEMISTRY |

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

dueto

(A) o—p (empty) and c—>n* electron delocalisations.
(B) o—oc*and c—mvelectron delocalisations.

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

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

tert-&Ifee TR 3R 2-E HHen: H forager Reran R Rl F grit &, 9 8

(A) o—p (RE) IR o—r* Fera™ faerrieRor
(B) o—c* 3R oo Foae Rl
(C) o—p (IRT) 3R o7 T ARG

(D) p (IRA)>c* AR o—sr* TeTdR ARG

ANSWER : A

&collegedunia
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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) ASsym is positive

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

surroundings

I 3R ATRreld WIEURO 99aE IR Udh 3eyl Iy g9 & | 39 U & o) wE
PFYF 7 (B)

(A) AG 41T ¥ | (B)  AS oy TP 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) 1x1073 (C) 1x10°° (D) 1x1073

A e (1M) 3t gada 37 (HA, IM) 8R1 Sl 3eed & RS & 25 °C )
yae 3 (HX, 1M) & g1 5§ 1/100 & | HA & K, &1 He&id ©

(A) 1x 10 (B) 1x 105 (C) 1x10°6 (D) 1x 107

ANSWER : A

gcollegedunia



| CHEMISTRY]

SECTION - 3 : (Integer value correct Type)
WUE - 3 : (qUI% AT &l UHhR)
This section contains 5 questions. The answer to each question is a single digit integer,
ranging from 0 to 9 (both inclusive).
SHWIE H5UTT & | YD U & IR 0 9 9 T (IMI HS) & §19 & Tbel
st quites & |
36. The total number of carboxylic acid groups in the product P is
STE P A BEia(eld 3 g1 @1 Pl Gl &

o 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

U6 CEUEES # Tl W —~COOH 4u fem™ 2 | 330% §qul 5ot 399 gRT TelrgRi
(Gly), i (Val), Bfa T (Phe) @2 Yol (Ala) WTd 810 § | 39 Selwmse &
qaifad el (e wRuel) B den san H -NH, 39 e B % 9
A& & |

ANSWER : 4

gcollegedunia
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39.

40.

| CHEMISTRY |

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

EDTA* (R egtdiia eegdiee amE € | Sgd 389 [Co(EDTA)]:- § N—Co—0

ANSWER : 8

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

AP W IUAY FoaeHl F THID! A B Fol AT §

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 & URHTY] &AM HAW: 4 3R 20 amu. & | He 1 & —73 °C R T dfvelt
T ARTE Ne d 727 °C R S STl TRAT AR A “M” T € | M BT AF ©

ANSWER : 5

Qcollegedunia



PART Il : MATHEMATICS

SECTION -1 : (Only One option correct Type)
QUS — 1 : ($hdel Th Fel fahey yer)

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 QS H 10 gfAHaa UeT & | UAd U H AR [J&e (A), (B), (C) 3R (D) €, forH
A A TP G & |

41. Let complex numbers o and % lie on circles (x — x)*> + (¥ — y,)*> = r* and
(x = xp)? + (v — yp)? = 4r2, respectively. If z, = x, + iy, satisfies the equation

2|zp2=r*+2, then |a| =

1 1 1
® 5 ® 3 © F © 3

A1 o5 affs 9=t o H?JTéEbTR’T: G (x—xp2 + (7 =y = 2 T (x - xp)? +
v — y,)? = 4r? R Rerd € 1 ?Tf%{zo=x0+iy0 RO 2 |z2 =12 +2 aﬁﬂ,—wg

&Rl ©, 9 |of =
1 1
®™ 5 ®) 3 ©) % o 1

ANSWER : C

gcollegedunia



| 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) 356 B) 736 (€) 3356 D) 756

IR Afed wdaaar fEar @ ?ﬁ%&ﬂ'aﬁ‘qﬂiﬁﬁamaﬁ;%,ig ;%%5 g e '

P T, 99 GHET b S0 F HH A BH Uh Al gRT SId & [y I B
mﬁ?‘ﬁ?ﬂ%}:

FNT

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

gcollegedunia



43.

44,

| MATHEMATICS

1
Let f: ['2', 1} — R (the set of all real numbers) be a positive, non-constant and

1
differentiable function such that f”(x) < 2 f(x) and f(§)=l . Then the value of
1

[ f(x) dx lies in the interval

172

A) Q2e-1,2e) B) (e—1,2e—1)
() ("gl,eq) | (D) (0,%)

Wﬁﬁf:[%,l}—»l& @ arefde FEARll BT GHTd) Th gD, TR

1

AT BT B & rad fold f/(x) <21 (%) amf@=1%, GE] J f(x) dx

&7 A1 7 IR H ' "

A) (2e-1,2¢) B) (e—1,2e-1)
() (e'z‘l,e—1] (D) (o,eglj

ANSWER : D

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

(A) 6 B) 4 (C) 2 (D) O

(-oo,oo)ﬁﬁ*_g\%ﬁiﬁm,ﬁFI%Ff%sz—xsinx—cosx=0,?:

(A) 6 B) 4 (C) 2 : (D) ©
ANSWER : C

Qcollegedunia
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46.

[ MATHEMATICS |

The area enclosed by the curves y = sin x + cos x and y = |cos x — sin x| over the

7|
interval [0 , z is
A) 4(\2-1) @) n2(2-1) ©) 2(\2+1) ©® 202(2+1)

JfRTA {o,g R Tl y =sinx + cos x TAT y = |cos x—sin x| GRT UREF AT &

(A) 4(%5—_1) B 22(\2-1) © 2(2+1) (O 22(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 @ =logx+3 (B) cosec @ =logx+2
T (2 2 1
(C) sec (‘)‘CX) =logx+2 (D) cos (‘)‘CX) =logx + )

wzrzﬁf%lr—g(l%j A ToRAT & | A 6 a0 R (v, y) W d B ggurE
X+sec@,x>o%‘,aaa?5€mwﬁaﬂmﬁ:

X
(A) sin gj =logx + % (B) cosec e‘j =logx+2
(C) sec (%‘CZ) =logx+2 (D) cos (%‘CX) =logx +%

ANSWER : A

Qcollegedunia



47.

48.

[ MATHEMATICS

23 n
The value of cot( > cot’! (1 + T 2kD is
k=1

23 25 23 24
A) 55 (B) 53 ©) 33 ©) 33

23 n
cot[ ¥ cot™ (1+ ) 2kD P HE &

n=1 k=1 J

23 25 23 24
(A) 53 (B) 53 ©) 32 D) 53

ANSWER : B

For a > b > ¢ > 0, the distance between (1, 1) and the point of intersection of the
lines ax+by+c=0and bx+ay+c=0 islessthanz\/_z-.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 & forg, (1,1) FT?JITQ@TE’:ﬁa.x+by+c=O'CTbx-%-a}’-%c:Oa?gﬁﬁ@—Q’
g o 22 A8 0

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

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

ANSWER : Aor C or AC

gcollegedunia
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| MATHEMATICS |

z
Perpendiculars are drawn from points on the line —5—=""7"=3 to the plane

x_y-1 2z-2 x y-1 2z-2
A) 5578 =13 B) 373 =
x_ y-1 2z-2 x_ y-1 2z-2
() 4~ 3 7 (D) 2 -7 5

5_2—1_2—2 5*2—1*2—2

A) 5="8 =13 B) =73 =75

x_y-1 z-2 x_y-1 z-2

S R D) 3="7=75
ANSWER : D

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

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

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

A R PR=31+) ~2k T SQ =7 -3] -4k TP GHIGR TP PORS ¥ faepof
RruiRe Bva & ok PT=1+27 + 3k U o9 9R9 & | a9 |fkgl pT, PO o

PS gRT FuiRa ¥HicR Yewad o1 ST ©
(A) 5 (B) 20 (C) 10 (D) 30

ANSWER : C

gcollegedunia



| MATHEMATICS |

SECTION - 2 : (One or more options correct Type)
GUs — 2 : (TH AT A 9 Qvey ypw)

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 ggfaeed WeT € | U U H °R fadey (A), (B), (C) 3R (D) &, o™
J U 71 e T &

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

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

4n kk+1)
W%kaE -1) * k2, a9 s, 99 99 & e &
=1

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

ANSWER : AD

gcollegedunia



| MATHEMATICS |

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 3Gl M T N & g 71 # § 31y 9 T8l 8 (§) 2

A) ME FAfT a1 Ryr-aafia 89 & iR N M N |t a1 fve-aafig &
B) |l wEfAd gl M A1 N & fg MN - NM Rss-w9fa € |

(C) WY |G arreggl M T N & faw My wafda & |

(D) W GhHAYN TGl M T N & T (adj M) (adj N) = adj (M N) |

ANSWER : CD

gcollegedunia
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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 to.nt 1)

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

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

Wﬁb‘f(x)=xsin n‘x,x>0,'d§?~‘l’*ﬁ W—E{Uﬁiﬁ n ?ﬁﬂ’f’(x) ﬁﬁq??ﬁm g
(A) STFR’TGT(n,n+%j H UHATE U@ fig W

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

(C) AW (n,n+1) H THAHA & fag W

(D) 3WTA (n, n+ 1) § 3T fogeli w®

ANSWER : BC

gcollegedunia



| 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

T fREa aRET &) AAeR @er B, Nt qoisl o ofrsal 8: 15 &
U A g, 9 ARI fHIRI @ GHE &% & 9 e B Teh el
AR el # gRafda fear srar & | afe el 0 @ @1 Pl A% 100

8, 9 0 BT A HEWH © | 99 IRFAIeR ARR B oIsi Bl
oraTgal e €
(A) 24 ®) 32 (C) 45 (D) 60

ANSWER : AC

A line / passing through the origin is perpendicular to the lines
i (B+07+(=1+20)] +(4+20k ,—0 <t <o
l:(3+2s)i+(3+25)] +2+s)k,—w<s<w

Then, the coordinate(s) of the point(s) on /, at a distance of \/_1_7 from the point of
intersection of / and /, is (are)

w (£.2.3 ® L-,0) © 0Ly © 3.2
o X1 1, o qefeg @ R 8, el

i@+ +(1+20] +(4+20k ,—w<t<w
L:(3+25)i +(3+25)] + (2 +5)k,—0<s<w

W a=ad © | 99, [, W Rea fog (Rgail) & fdeie, s meii 1 den 1, &
g g A7 st we @), Fre @)

775)

A) (5’5’3 77 8)

(B) (_1,_1’0) (C) (151, 1) (D) (5’635

ANSWER : BD

gcollegedunia



( MATHEMATICS |

SECTION - 3 : (Integer value correct Type)
Gus — 3 : (YUl U HEl UHR)

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

TEEIS H5U9T € | TP U9 &I SR 0 9 9 d& QI IMHAA) & d19 &1 Tbel
i gories § |

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

- Thenn =

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

ANSWER : 6

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

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

Uh TE H 1 BIS § O el 1 ¥ q gRI fafea € 1 Q1 wmEna Swmel el
B TE W et {6 9d § 3R SaRie wrel @Y Wl BT AN 1224 ¥
Ife fepret TV Brst @l fafted Al § 9 TgaR Sk ®, 99 k-20 =

ANSWER : 5

gcollegedunia
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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, or E; occurs satisfy the equations (o —28) p = ap and (B - 3y) p = 2pBy.

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

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

Then

M TS ARl £, E, 991 E, § 9§ badl E, $ e B YRSl o &, bad E,
& T DI YIRS B & TAT Badl E, & °ge+ &I Uiedl y & | 411 fob e
El,Esz3ﬁﬁmﬂ%mﬁaaeﬁa%mﬁWp, wﬂwﬁ(a—zﬁ)p%as
TJAT (B - 3y) p = 2By B WYL IRl & | 1 WRGA sRTe (0, 1) # Rerd
A S €, 99

E, & " & Wiikear
E, % °eH B Wl ~

ANSWER : 6

gcollegedunia
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2 2

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

60.

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, = 1/'2":;?51 A(h) and A, = 1/’2”5”;1;51 A(h), then

8
$AI—SA2=

ﬁ?g’(h,O)ﬁWamﬂwmmmﬁ%z+§:l ®1 fa=gati p a1 Q
R ledl & | 461 6 fAgai P aen @ W drdga @ Wk fisg R w® frerd
§ 1Ak ah) = BT POR &1 83%a, A, = MY AR 3R A= AR

12<h<1 12<h<1

8
g, W58, =

ANSWER : 9

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

coplanar vectors can be chosen from Vin 2 ways. Then p is
1o afewl &1 Ry V= {a/f+b}+clAc:a,b,ce {-1, 1}} I | v d=
AT |feel 2 YR A g ST Wl & | G9 p & 71 &

ANSWER : 5

Qcollegedunia



