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PART | : PHYSICS
SECTION -1 : (Only One option correct Type)
WS — 1 : (hae Ud Fal b 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.

3 TS H 10 TgRHeT 0¥ § | yd% 7w | 9r fse (A), (B8), () AR (D) § R
A BIATH TEl & | |
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1.

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

.(A)' (2n+1)~’23 (B) (2n+l)-§- \gp)/(znu)-g- (D) (2n+1)%

0% 1 fg-Rere w7 4 a8t % ybault yerer & g R omEr & 1 0
ﬁﬁmmwmmﬁﬁwﬁmmﬁmﬁ.wé({mﬁm%
qa’fﬁ):

(A) (2n+1)—§— (B) (2n+1)§ (C) (2n_+])§ (D) (2n+1)%

A pulse of light of duration 100 ns is absorbed cdmpletely 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™1 (B) 1.0x 107" kg ms*

(C) 3.0x1077 kg ms™! (D) 9.0x 107 kg ms™!

UE BIEY %, S UR™ A AR araven # ¥, uemer Y 100 ns B wF W @
i e wRAt 2 | W @ wRe 30 mW ¥ 4 wer @
3x 108 ms™! € | I FT Sifem o &
(A) 0.3 x 1071 kg ms1

(C) 3.0x 1077 kg s

(B) 1.0x 1077 kg ms1
(D) 9.0x 107 kg ms™!
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{ 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 ®) 0.50 WY 2.00 (D) 4.00°
sza‘aﬁam%“m?ﬁqﬁémm%ﬁwﬁﬁaﬁLa@éaR%ﬁm
mﬁwtﬁiﬁﬁﬁmaﬂﬁa&w%mmw%l ¥ e R
memmﬁluﬂéaﬁémﬁéﬁzﬁqﬁam@mﬁmg;

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

4. The image of an object, formed by a plano-convex lens at a distance of 8 m behlnd
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

~ ofthe lens is

(A) tm - (B)_2Zm (C) 3m (D) 6m
Wwawaéﬂwanﬁ%qﬁrﬁaﬁﬂ%smtﬁ@m%vﬁﬁsmaﬁ

e o1 TR & e 4y arre T ) el Prefe A T
T ' m‘ﬂﬁmﬁmaﬁﬁﬁq@ﬁwﬁwﬁ

Ay 1m (B) 2m (C) Im - | (D) 6m
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| _PHYSICS |

5. _A particle of mass m is projected from the ground with an initial speed «, at an angle
a with the horizontal. At the highest point of its trajectory, it makes a completely

inelastic collision with another identical partncle which was thrown vertically upward 8
from the ground with the same initial speed u,. The angle that the composite system o
makes with the horizontal immediately after the collision is >

I
(A 4 4 (C) 3 D) 5

TEH m SAAH & B B RS T o, § A A edor ® wdfa far s
T | g8 Y U8 Uy & IeaaH g W UE WAE SHE & a0 & iy gofa:
INIRY HHg B &, W & qaa § SR fwm § e amfye ufy o, @
el T AT | 4G9 e Wug & daopra 91 &faw | e o g9

z L. T _a i oA
A 3 ® % © 7% ©®) 3 =
6. The work done on a particle of mass m by-a-force, K X 7 24 77/ J
' (x2 +y2)1 (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 g about the origin in the

-yplane:s )

= co.a

2K7r . K Kn ¢
e 25 © = (D) 0

€0,¢)
TP 9, K[(2+x2 ”f+(x - )m_}'} (K & Sfua o &1 Rerie 8), W m
: X +y
THAM & B9 B (a, 0) g A (0, o) 5 0F 1T 4 Browr & g7 vy ) &
G, xo ST &, R & 5y 7 @1 0 R ¥ | 39 90 g R T o e
Ty " ¥
*15’” "‘(K)”KT” (B) % (C) % (D) 0
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2o A

The diameter of a cylinder is measured using @ Vernier callipers with no zero error. it
is found that the zero of the yernier scaie lies between 5.10 cm and 5.15 cm of the
main scale. The Vernief scale has 50 divisions equiva\ent to 2.45 “em. The 24"
division of the Vernier scale exactly coincides with one of the main scale divisions.

(A) 5.112 cm (B) 5124 cm - (C) 5136cm (D) 5.148 cm

Wwﬂ‘w-mmﬁmqagﬁﬁawaﬁmmﬁmmﬂm
%\mﬁaﬁaﬁﬁaﬁm&mﬁﬁqﬂg@&mﬁ%ﬁs.mcmaﬁ?5.15cm%ﬁ
Wﬁwm%mﬁmﬁgﬁiﬁsommmn%@w%\gﬂaﬁ‘m?t‘mﬁ
ma\éﬁfra&“)ﬁmwﬁmﬁ%wm@ﬂfﬁﬁmm%\éﬁ?ﬂ

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

8. Two non-reactive mon’oatomic ideal gases have their atomic Masses in the ratio
2 .3 The ratio of their partial pressures, when enclosed in 2 vessel kept at a

constant temperature, is4:3.The ratio of their densities is

Ay 1:4 Up(l:z | {C). 6:9 D 8:9

(A 1:4 B) 1:2 ) 6:9 D) 8:9
q.2% space for RoughWorkIEF-&a?rﬂa?mwﬁ
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([ PHYSICS |

9. Two rectangular blocks, having identical dimensions, can be arranged either in

configuration 1 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

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 I. The

time to transport the same amount of heat in the configuration 1l is

&) ETEd PR EH B guil REgER @1 R 1 ek 1§ aaRerd
fpaT TR & | TE@] B HOT A@HAT k 4 2 & | A1 AR A x-3m & <
BRI W AHE B RN EE § | R 1A, e @ e e wen wRA
B ¥ 38 BR a% ARrEE § 95 A & 1 R n ¥, e wen @ e &

afrrs & forg w9 &
: Configuration 1i o
, 7
: . ,(éi S Configuration 1 7 fg=mau X
i [GRIRi '-
H
2K
K 2K o K
—»x
(A) 2.0s (B) 3.0s

(C) 455 D) 60s | @ o @
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10. A ray of light travelling in the dnrection 5(: +3 _}) is incident on @ plane mirror. After

Ay 30° (B) 45° Aei 60 o) 75 {

(Vad

*4

reflection, it travels along the direction ( J_ _]) The angle of incidence is

wmﬁwwﬁm%ﬁwﬁ% L(4yaj) & | oI ®

are e e ( f;)@m%ﬁ%lﬁmrﬁmaﬁwﬁ
A) 30° (B) 45° (C) 60° D) 75°
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SECTION - 2 : (One or more options correct Type)
Qs ~ 2 : (Uh 41 31w 9} fawvew ey

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.

R e

- PHYSICS *

39 WS ¥ 5 qglidey usT & imwﬁwﬁmm),(s),(cmﬁv(o)ﬁ, for
A o 1 3feF WE E |

11. A solid sphere of radius R and density p s 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 compiete arrangement is placed in a liquid of density
Zpand is allowed to reach equilibrium. The correct statement(s) is (are)

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

87Rpg
\ﬁj/ﬂ]e net elongation of the spring is 5

\_/(m;e light sphere is partially submerged.

(D) the light sphere is completely submerged.

wﬁmnRameﬁamThwaﬁwWT%ﬂﬁwé?wmﬁ

Siel T E | 39 o a9 Praaie k8 | R & W R B T o

Merd W WISt T ¥ Rt Brem R 7 w1 3p 8 | gt fa=ma Y 2 uvicg &

597 X1 Wl R SR g arraRen § ugen R o & | 9E v
ArRpg

(A) R @t Mie vl —57 2

87 Rpg

8) fBr @) ve gl —5, . & |
(C) &1 M Aifrep wa | Far ganm & |

(D) & Mo Yof Y & a1 gan & |

1

AR, 4 -5 (W . e e

3
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2. in the circuit shown in the figure, inere are two parallel plate capacitors each of
capacitance C.. The switch 5 18 pressed first to fully charge the capacitor C, and
then released. The gwitch S, is then pressed 10 charge tne capacitor Co. After some

time, Sy 18 released and then Syis pressed. After some time,
(A) the charge on the upper plate of C4 is 2CVg-

the charge on the upper plate of C,is C Vo
(C) the charge on the upper plate of C,is 0.

the charge on the upper plate of Cpis - CVy-

> #,57,1_31',
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|_PHYsICS |
13. Two non-cond_ucting'sqlid spheres of radii R_and‘?_R, 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
-. () ®) -3
3
€) 7% (D) 4

aﬁRaz_RﬁwamaﬂwaﬁﬁTﬁaaﬁﬁﬁqwmzp] Tl p, THAHA

ST ST B ¥, U g W el e gy @ w0 & | @6 et ¥ S
¥ Tordl g% v ot o @ Iwmwm%ﬁw%?ﬁ'ﬁm?gﬁw

/

g e g e Iaaaama';—;mqmé‘rm%:

| 32
A) -4 ® -5
32
© 3 ©) 4
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{ pHYSICS }

A horizontal stretched string, fixed at two ends, is vibrating in its fifth harmonic
o the equation, ¥(x, iy = (0.01 m) sin [(02.8 nrh) x] cos [(628 s

rrect statement(s) is (are)

14.
according t
Assuming 7= 3.14, the co

(A) The number of nodes is 5.

gth of the string is 0.25 m.

t of the midpoint of the string, from its equilibrium

(8) The len
y The maximum displacemen

position is 0.01 m.

\\(D‘)/The fundamental frequency is 100 Hz.
W, 1) = (0.01 m) sin [(62.8 nt) x] cos 1628 iy GRS B L

34w o T A wd BE

(A ﬁﬂﬁaﬁﬂ@ts%\
(B) S & o 0.25 m =
(C) mram@ammwﬁ:w

(©) e MgRT.100 Hz 2 |
ce for Rough Worklﬁﬁﬁr&%m‘mﬁ '

a@xﬁﬁﬁmﬂommgl

F/-ﬂ“ " ,
> &b - o
tgf(\éfl) ) #W (00
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[ % L 20 .85
10 |
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|_PHYsICS )

15. A particle of mass M and positive charge (0, moving with a constant velocity
', enters a region of uniform static magnetic field normal to the x-y piane.

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

milliseconds with a velocity i, = 2(J§f + J’) ms™ . The correct statement(s) is (are)

u, =4ims”

\/@- The direction of the magnetic field is —z direction.

(B) The direction of the magnetic field is +z direction.

) o OzM
(C) The magnitude of the magnetic field 30 units.

, _ C1002M
(D) The magnitude of the magnetic field is 30 units.

TP M SEHE T Q O AR BT SO, A 7, =4ims” & THFIET 97
Tilier 8, Teer Rer deata & F wdw a)dl §1 98 G9EE 87 xy qe &
SHTTaT & AT ST RARAN & x=0 W x=L TF TF y % 7T ¥ 0 & |
T OYEER & B A B 10 Bl W § UR o gEd ein
172_—.2(\/5?4-}) ms™ O W UFE BIAT ¥ | WE) U A

(A) deol & —z feer A € |
(B) Yaog & +z feom § & |

50x M

(C) TIDII &= &1 GRATT 39 PRE |

100 M

(D) GG &= &1 gRwmy 39 TPRE |
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SECTION -3 (Integer value correct Type)
s — 3 : (Ui AT Hel UaB)

This section contains 5 questions. The answer t0 each question is a single digit integer,

ranging from 0 to 9 (both inclusive).

o @vs H 5 U © lWWﬁWO%QW(ﬁW%@Hﬁm_

16. A freshly prepared sample of a radioisotope of halflife 1386 s has activity 103

vo M 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

w@aﬁmmwmmqﬁaﬂ,mﬂﬁmmmésiaﬁ
ﬂﬁb‘ﬂ?ﬂwi‘f?{ﬂﬂuﬁfﬁ%’% | afx in 2 = 0.693 ¥ 9 W go s ¥ faafed
T mﬁaﬁamﬁiﬁmﬁmaﬁq@naﬁmmmﬁmﬁﬁmwm%

y 17- " A bob of‘mass m, suspended by o string of length [, is given a minimum velocity
g . required to complete a full circle in the vertical plane. At the highest point, it collides
m

i

-
- -

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

initially at rest. Both the strings are mass-less and inextensible. If the second bob,

after collision acquires the minimum speed required to complete a full circle in the
] ‘ .

vertical plane, the ratio 7:‘ is @

———

frg T T R m ¥ NaE A TN HEE IS
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18. A uniform circular disc of mass 50 kg and radiﬁs 0.4 m is rotating with an angular
velocity of 10 rad s~! about its own axis, which is verticarl. 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 touchi'n‘g each ot.héf 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 '_

U® 50 kg T 0.4 m 50 & e 3% ae) Fmafer 3y % A1 10 rad s-' 5
PINT 37 A ¥ @ T | I W@EAN TUER Beal 8R F R ® wHfie aiy
¥ UF TW P R §Y ¥ TOR R a9 W @ o ¥ 5 ¥ Rew ¥ o @)
N @ W | RS TR BT TAAT 625 kg T BT 02 m £ | 36 F1bIT P
T PG AT (rad s~1) 71 B0 (I AR 5 555 1o veat & G ooy
m%ﬁ?%wamﬁﬁaﬂﬂmﬂaﬂﬁrwﬁgmﬁmﬂawww

Y NEBl f-}) :

204w Space for Rough Work Iﬂiﬁ‘?ﬂﬁ'&»‘ﬁqm W_z_.,o 2.
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[ pHyYSICS ]

Mo -

~ The work fuhctions of Silver and Sodium are 4?) and 2.3 eV, respectively. The ratio of

the s\oﬁe of the stoppingd potential versus frequency plot for Silver to that of Sodium
.2 .
is

ﬁ’mﬁqﬁmﬁﬂm%mﬁwﬂmw.mmw% \aﬁaaqﬁw%sﬁrﬂtﬁ

A particie of mass 0.2 kg is moving in ohe dimension under a force that delivers @
constant power 0.5 Wto the particle. if the initial speed ('m ms—1) of the particle is

Jero, the speed (in ms~1) after 5 518 q

wo.zkgammﬂﬂmwaaaawﬁa,cﬂWwﬁmwﬁmo.sww
ﬁéﬁ%,@ﬁ?ﬂﬁfﬁﬁﬁﬂ% tnﬁmﬁ;ﬂ%nﬁaﬁ%ﬁssm




" PART Il : CHEMISTRY

SECTION — 1 : (Only One option correct Type)
@Us — 1 : (hael U Ae! f[devT 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. '

5 @S {10 FRSA T § | I9F U H AR IFT (A), 8), (C) 3R (D) €, Rt
Y ¥ U@ WE E |

21. Methylene blue, fror_n its aqueous so‘lution,A is adsorbed on activated charcoal at
25 °C. For this process, the correct statement is
(A) The adsarption requires activation at 25 °C.
\,(B)/The adsorption is accompanied by a decrease in enthalpy.
(C) The adsorption inc;eases‘ with 'inbreése of temperature..
(D) The adsorption is ireversible.

25°wawmmﬁ%qmeﬂwaﬁmﬁmﬁm
T |3 W E A e e R

(A) RS S 25 °C W Al & ravgdar &l & |
(B) wftretwer wmw # vt wedt ¥ |

(C) ey QoM 98 WX dgal & |

(D) aﬁvﬁwm@ﬂuﬁl
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ammoniacal HyS, the metal ion that precipitates as a sulfide is

22 Upon treatment with

(A) Fe(lll) (8) Al

() Meg(l) - AT Zn(1)
qﬁﬁﬁstﬁmaﬁﬁfmmmmmwmmmW%ﬁmﬁ@m
¥ aEE
(A) Fe(llD 8) Al
(C) Mgl (D) Zn(h)

space for Rough Work / T B & (g T
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[CHEMISTRY

| 23. 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 0 varies with reaction time as shown in the figure. The overall
order of the reaction is

A 2 (B) 3
(Cy 0 qu/l
A
QLo
[Q]
Time g
HHY
= arfafeean,
P+ Q —+ R+ S8

A P 75% i 1 WA P # 50% i § R v wwa 9 e § Qv
Q @ faftr=1 wisn, aftfiran g orER Ry  auiid 7 & | 3w afvfr A ma B €
A) 2 ®) 3
€ o D). 1

Space for Rough Work / &<® &/ & foTT wm =

= 2
(’49;(1’) L’tﬂd’) - 8 ,q:kt | & :C%
® *1 - Me e
r- LFTCR]

- Qb

s Y i el e e e - - T e

CHEMISTRY |




P
lftiEMlSTRY} ;

24. Kiin acetone, undergoes SNZ reaction with cach of P, @, R and S. The rates of the

reaction vary as
' 0
cl

>‘C| MCI

P 0 R S
\_py §>P>R>Q
(D) R>P>S>Q
aret Sstxﬁrﬁh‘ma’rcﬁ% 1

H,C—C!

(A) p>Q0>R>S

(C) p>R>Q>S
WﬁWP,Q,Raﬁ?S%W&W-

R & KI &
ﬁaﬁ%ﬁﬁ%qﬁaﬁﬂﬁﬁﬂ% |
Q
Ci
HaC-Cl >—c1 "¢l
P 0 R S

(A) Pp>Q>R>S (B) s>P>R>0
@) R>P>S>0

(C) P>R> Q0>S
' : Space for Rough Work / Eﬁﬁm%%ﬁw
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[CHEMISTRY |

25. The standard enthalpies of formation of CO,(g). H.0(/) and glucose(s) at 25 °C are

— 400 &J/mol, =300 kJ/mol and —1300 kJ/mol, respectively. The standard enthalpy of
combustion per gram of glucose at 25 °C is

(A) +2900 kJ (B) . —2900 &J
\ Y -16.11kJ (D} +16.11 &J

COy(g), H,0() a2 7 (31) 3 e i Weflst 25 °C W BHT: — 400 AJ/Ar,
— 300 AJ/ATe IR ~1300 kJ/AIeT & | Wi UM Y@ @ 25 °C W GEA AT Wiedt &

(A) +2900 kJ (B) ~2900 kJ
(C) -16.11 kJ | (D) +16.11 k&J

Consuder the fo!lowmgfc.‘gmplex ions, P, Q and R
Fe ”
P=[FeF] , Q= [V(H ,0)/" and R = [Fe(zf 0)6]’*

The correct order of the complex ions, according to their spin-only magnetic moment
values (in B.M.) is

(A) R<Q<P Lero<r<p

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

frfefad wigd sl P, @ v R R fRmR Sifv

P=[FeFy", Q= [VH,0),"" 3R R = [Fe(H,0),*".
WMWH@'WWWWWWW(B.M%%WR? |

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

Space for Rough Work / e w1 o for
C(g—ka — O -400 /€0 + 60, —a §Co,
Lt
6U, 430, —t €U, 0

£+ U~ 302_ — G u,60 ¢ & ~150Q 601*@"'
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27. The compound that does NOT liberate CO,, on treatment with aqueous sodium

bicarbonate solution, is

(A) Benzoic acid (B) Benzenesulphonic acid
(C) Salicylic acid DY Carbolic acid (Phenol)
W@W@%ﬂmﬁ%ﬁammaﬁmm CO, & &N E, TEE
(A) FEF I (B) ASTAHIE 3

(c) wfafalad o (D) FRATD Fa (@HTA)

28. Sulfide ores are common for the metals

\Jﬁr)/r4g, Cu and Pb B8) Ag Cuand Sn (C) Ag. Mg}gnd pb (D) Al Cu and Pb
- : S

W:Wmﬁﬁﬁmﬁwaﬁaﬁm@%
(A) Adg Cu 3R Pb (8) Ag Cudr St (C) Ag, Mg ¥R Pb (D) Al Cu AR Pb

I

' Space for Rough Work | el A & (g A
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[ CHEMISTRY |

29. 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

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

>
m ;
'_.
L
=
w.
‘II
Q

TE 3 AX ¥ AT am X IR @ waeen (@@ agEs A ) Be ol @ T

¥ At X~ & FEar 250 pm €, 9 AT B JESAE BT

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

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

(A) NO \_BYNO, - (C) N0 (D) N0,
Wi e o o1 S WHg dg fAR 1 F uRafia g s o @ g g 2
(A) NO 8) NO, (C) N0 (D) N,0,

Space for Rough Work / e HA & foe @@=

oAy,

a 2A( are)
=z $00.
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ON - 2 : (One or more options correct Type)

—2:(wwafﬁiﬁﬂﬁﬁmm

s. Each question has four €

SECTI
wus
multiple choice question hoices (A),
ich ONE or MORE are correct.
o) & A

: WWﬁWW(A),(E),(C)GﬂT

3 we A MEE e | |
d(s) is/are

r) N - ity
."_..-,-x;mm%m.@r |

This section contains 5
(8), (C) and (D) out of wh

314. Among P, 0, R and S. the aromatic compoun
(A) P B) @ (C) R D)y §
Cl
AICH
. A e P
‘ NaH
g — °
| W (NHa)COs X
00 100-115 °C
O
G HCI
. I S
_P,Q.Raﬂvsﬁ@mmﬁw%r%
(A P |) @ (C) R D) S
e I
Space for Rough Work / = B % T
24 { A |
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32. The initial rate of hydrolysis of methyl acetate (1M) by a weak acid (HA, 1M) is

1/100™ of that of a strong acid (#{X, 1M}, at25°C. The K of Hd is

\/LA’)/IXIO“‘ NEBY 1 x 105 NeT 1% 107 ©) 1x 107

#ﬁam&(lmaﬁﬁam(m«l, 1M) ERT 9 smEest & URfY& 8T 25 °C W
geel 3l (X, IM) & qan 9 1/100 & | HA & K, &1 Joaie &

(A) 1x10% (B) 1x 10" (€) 1x 10 (D) 1x 103 >
- 14
=
2
33. Benzene and naphthalene form an ideal solution at room temperature. For this T
O
process, the true statement(s) is(are)
(A) AGis positive s (B) AS__is positive BF
ug)/ASlmundinp = 0 (D) AH: 0 “/
= '

I AR AR R G99E R e Y fewT 3 ¥ | 39w ¥ RE wdl
A ® (§)

(A) AGHATF & | (B) AS gy 8H E |

(C) Mm=0 (D) AH=0

Space for Rough Work / &< &1d #rﬁrqmw

, AS=+4ve
oMt % LOOLHS + A — K - ,l"gc
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ination complexes/ions exhibiting the same kind of isomerism

34. The pair(s) of coordin
is(are)
(A) [Cr(NHS)SCl]Clzl and [Cr(NH3)4C12]C1

B) [Co(NH,)Cl,]" and [PHNH,),(H,0)CIY'
(©) [CoBryCly}?~ and [PtBryClY" '
w [Pt(NH3)3(N03)]Cl and [1—“):(1\011':,)3 CI\Br
Wmfmﬁwwﬁmﬁwﬂwaﬁ
(A) [CHNH,)sCIICl, ¥R [CrNH3)C,) cl
8) [Co(NHy),CL" 3R [PANH,),(H,0)CI

‘/

(C) [CoBr,CLY @R [PBr,Cl 2-
(D) [PUNH,;),(NOy)IC! R [PHNH,),CT1Br

Space for Rough Work / Fe H14 T e W

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

due to
Wa—m (?mpty) and c—x* electron delocalisations.

(B) c—~>q* and o— electron delocalisations.

(C) o-»p (filled) and o—x electron delocalisatiqns.

(D) p (filled)>c* and o—>x" electron delocalisations.

tert-2fed &g AR 2-gdH wwn: 6 sRRigeE ferat P srof | @t & 3 &
(A) o—-p (RE) IR o-sr* ST AT

(B) o—0c* 3R oor FoaEA RRemiiswo

(C) o—p (IRA) AR o—r TR et

(D) p (IRA)>o* AR o—>r* AT faRITREHIN

Space for Rough Work / Tt HE '&iﬁmm
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SECTION —-3: (Ihteger value correct Type)
s - 3 : (goTid A wE UHR)

This section contains 3 questions. The answer 10 each question is @ single digit integer,
ranging from 0to @ (both inclusive).

gﬂmﬁsuﬂ% 1;@5%@@?0@9%(@%3@6)%@6@@

ro cine (Gly), valine

36. A tetrapeptide has -COOH group On alanine. This produces gly
(val), phenyl alanine (Phe) and alanine (Ala), on complete hydrolysis. For this
tetrapeptide, the number of possib!e‘sequences (primary structures) with ~NH, group

attached to a chiral center is

wégﬁwgﬁwﬁﬁﬂw—COOngﬁaﬁﬂ% | g | Bl LURLIELY
(Gly), = (Val),ﬂ?ﬁ‘fﬂQﬂTﬁ"l (Phe)amﬁ?rrf"ﬂ (A\a)mg\%% 1@@[&@3@ Bl
wﬁﬂqwsﬂamﬁtﬁmaﬂ)aﬁmaaﬁfmﬁ —NHzgqﬁﬁifa%iTsré?w
et &

37. The atomic masses of He and Ne aré 4 and 20 a.m.u., respectively. The value of the
de Broglie wavelength of He gas at =73 °C is “M » imes that of the de Broglie
wavelength of Ne at 727 oC.Mis §

Heaﬂ‘{Ne‘c‘ﬁq‘{qfﬂmﬂ';ﬁqﬂ:43ﬁ? 20 amu. ¥ 1Heﬂﬂzﬁ—73°cm%:a‘ifsﬁ
i T Ne 1 727°Cq¢%in?ﬂaiﬂaﬁ1€%“M”w% | M &1 A

Space for Rough Work | TR w1 & fog e
29% - 332 Lok

ok vz Rt Y7 2 VR
g a +L¥57 oo™ ™ " 4
voo PRI <
n o A 2P

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

A W ST SoEEE & YeTa gl 9 el e ¥

The total number of carboxylic acid groups in the product P is

SAR P ¥ PRifkafas s wEl o o de ¥

O

0

0

1. H.0* A

0 - P
2.04

o] 3. H;0,

angles in [Co(EDTA)]'- complex ion is

1

(CHEMISTRY |

. EDTA% is. ethylenediaminetetraacetate ion. The total number of N-Co-O bond

EDTA* Rl st egmilee SLLk § | 9P A [Co(EDTA))- § N—Co-O

Y PN B T G &

Space for Rough Work / e HY Q?%Q‘W
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l.

1 .
- a1, letf :_['2', 1}—->R (the set of all real numbers) be a positive, non-constant and

. b éw for 20, et
N CM | W“{q %/(}) 4 U
,\. O?’j ? > U"U’C: ar
o e m’ oyl
v Q
'y o R &73\ 3 Lt | SAURARATMA
5”6 dx, 4= |

SECTION-1: (Only One option correct Type)
U — 1 : (PaA TH FH freca Tar)

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

(8), (C) and (D) out of which ONLY ONE is correct.
Qg | 1oagﬁmm% | e we H IR fawe (A). (B), (C)3AR (D) &, R

£33
3 ¥ad U@ Fel ¥ |

1
differentiable function such that f7(x) <2 f(x) and f (-2-)=1 Then the value of

;

j f(x)dx liesinthe interval -

1(,112?\) (2e-1,2¢) \(B)/(e—l,Ze—l)
© () ot =
ATl %f:%,l]—ng @l IS m@ﬂaﬁ &1 FYead) (@ g, “3rENaR

A Wﬁﬂw%ﬁwmﬂxwu(x) Hﬁﬂf%)=1%. ad S f(x) dx
: 1/2

Tﬂmﬂﬁﬂmﬁﬁ%:
(A) Qe-1,2€) ®) (e—1,2¢e-1

oy ek

Space for Rough Work /e B % Ty T




| MATHEMATICS |

42. A curve passes through the point (1 %] Let the slope of the curve at each point
(x, y) be };)+ sec [ﬂ x > 0. Then the equation of the curve is
@/sin GC{) =log x + ‘é‘ (B) cosec &J = lqg x+2
2y 2y 1
(C) sec . =logx+2 (D) cos . =logx+‘i
. | .
qzsamﬁv"g[l,g) QR & | AT 0@ [R5 (x, y) W a5 B gaurd
Ly sec@,po £, 99 9 BT TR ¥
(A) sin G) =logx + ';' : (B) cosec [‘)Zc) =logx+2
(C) sec [%‘:“{) =logx+2 '(D) cos G‘CZ) =logx +%
Space for Rough Work / F FY Q?ﬁ‘-r(rwﬁ
Begeer
o kdl
ol X etx !
,[f 135 T /mev &
)
d%
e = [T
emt = A0 e
L)
S (Y2 Pnnen t
x
6) "
‘4 = b n HRIEWFA R

S (4) % !
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5 _ -9
L, 20
x+2 y+1 =
43. Perpendiculars are drawn from points on the line 2 T T3 to the plane
Y + v + z = 3. The feet of perpendiculars lie on the line '
x y=1 z-2 x y—-1 z-2
A I ®) =375
X_ y-1 z-2 __Z—I_Z—Z'
€ 3=73 =7 277 = s
+2 p+l
el x+y+z =3 W@ == Wﬁ%fﬁrﬁsﬁﬁmaﬁaﬁ% |
ag-gTe 1 v o) R #
' x y—1 z-2 : X y~-1 z-2
A 5=7% =13 B =737
x y-1 z-2 x y—-1 z-2
© =5 =75 0 =5 =73

— A A A -3 A A Ial
44. let PR=3i+j—2k and SQ =i -3j— 4k determine diagonals of a parallelogram

PORS and FT= ? + 2} + 32 be another vector. Then the volume of the
| P%Q parallelepiped determined by the vectors ;T , Pb and .I;)S is
e Ay s |L(BY 20 (C) 10 (D) 30
+ P wﬁsﬁe=3?+}_j2 fm§b=f—3}-—4$ WWWPQIS’S%;W
: 2 [FiRa &G € IR PT=i+2/ +3k Q& 3 If<e & | 99 99 PT, PO d=0
l 2 A Y py g PR @R YCHed Bl I B

(A) 5

(B 20 (C) 10

(D) 30

Space for Rough Work / am}ami%ﬁtrm
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/23 n
45. The value ofcot( % cot”! [1+ b ZkD is
n=1 k=1

23 25 23 24

(A) 25 (B) 53 €) >4 D) 33

23 "
cot(. P> cot“‘(1+ )X ZkD P AT ©
n=1 k=1

23 25 23 24
(A) 23 ®) 73 ©) 7% D) 53

46. 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 isleésthaanﬁ.Then
NaY 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)ami'maﬁax+by+c 09 bx+ay+c=0 & ulreoe
g sl g 2 Y o9 &, &

(A) a+b-c>0 (B) a—b+g<0
(C) a-b+c>0 | @) a+b-c<0
' 17p]
1=
Space for Rough Work / T T %f%-r(rm E
24 *.—l‘ ' E
E0 (e prawy v E
., (Zf&ar) =
wl’ﬁ(‘[‘t' kc&-{’)) '_wt“C\*fk(k'ﬂ)"f"-a;
. [ Lath. fo ; )<2,Z
abXx b yehzp, / c,,«ea

abX-—+a%y +aczo

' /_'
Lbz’al)'f ._‘.‘ ch -ad xp O{%R
(b-e—a)(‘,k‘ﬂ')f —CCH/’ 5%6
o= — C
L= e \L4Q 4

L ’Cf‘é(r»fta) eta | ¢
A N s, gpdm 1A AT
3 ~ bt rﬁc +&5€ —C - b & M
. _—‘tdtuta/ hta ?"7,_(—30\*64 :
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(v — vy = 1~ and

1. ,
47. Let complex numbers o and 7 lie on circles (¥ — Xl *

(X - -"5())-l + U’
2zt =2 then |al =

! 1
(B) 3 ©

— Y T 4r2. respectively. If 24 = o + iy, satisfies the equation
1 1
(A) '\/‘—2' 0y 3

A

aftrs @ o Al g L e ga (x—x) + 0 g =2 (x— xR+
.(y_yo)zgclritﬂfi‘erd% 111%20—-,\'0+1y sz\—#r_.srzﬁm.
Il 8, a9 jof = - -

®) 3 © 7 D) 3

—xsinx— cos x = 0,18
Do) 0

1

A —

(A) N7
48. The number of points in (—
(A) 6 (B8) 4

(~ o, oo)ﬁﬁ'*‘g’tiﬂﬂﬁm mez—xsinx—cc’)sx=0,§:
® 4 © 2 o1 "o

(A) 6
Space for Rough Work = @ & o=

J
-(9.?9‘"\\‘1 : @ ' Bl
: ayoz-r\mb’ =2 F wZET + X Tt 2 Xg R Y,
\ z x¥lYy.
G b ARG Y Y,

\ 2 —
< v 1Y m!'f‘sz_")-*)o‘hf

w, o), for which x?
{C) 2

200) | L 2yY
S N Xt ST

9w {gPn ¥ xtpgy) +S07 70

w?\ﬂ 20 -

2v — 8

Q= O

Qi
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. The area enclosed by the curves y = sin x + cos x and Y =icosx —sinx| over the

interval | 0, ZJ

A 4(\2-1) B) 2V2(\2-1) ©) 2(\2+1) (0 22(2+1)
W[O,IﬂWﬂ?ﬁywsinx+cosx?ﬁ’ﬂy=[cosx—sinx]WWW%:
A 4(\2-1)  ® 22(\2-1) (© 2(V2+1) () n2(\2+1)

. Four persons independently solve a certain problem correctly with probabilities
1311

2°4°2°8" Then the probability that the problem is solved correctly by at least one

of them is

35 21 3 253

536 (B) 53¢ (€C) 756 D) 356
mwﬁﬁwaawﬁﬂﬂwwwaﬁmﬁwaﬁ~ o —%ﬁ‘maﬁﬁ?ﬁsa —
. . N B
W%,mw%ﬁﬁmﬁmwmﬁam@mmﬁﬁﬁmﬁaﬁ Q-
g & - ‘E-J’
235 . 21 3 253 o
A) 356 ®) 356 ©) 55z 0) 5= E _;
R E

' 1~ s¢
i'he%'% i
¥ 35
"1 L 2 2%0

7

(~ nine of Qi




WATHEWATICS]

SECTION -2 (One or more options correct Type) .
S — 2 ¢ (T AT S Rieed THR)

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

= Wos H 5a§ﬁiﬁ6€rm% 1u€€rcﬁuﬂﬁaﬂfa‘cﬁaq(m.(8).(0)aﬁuo)%. o
3 e a1 IR TEE |
g statement(s) is (are) NOT correct ?

54. For3x3 matrices M and N, which of the followin

MTM N is symmetric OF skew symmetric, according as M is symmetric OF skew
v

symmetric
R MM N—N M is skew symmetric for all symmetric matrices M and N v

\/KS M N is symmetric for all symmetric matrices M and N

vertible matrices Mand N

D) (adj M) (adj N) = adj (M N) for al in
3x3aw@MwN%ﬁfﬁvﬁﬂﬁﬁmwwqﬁ%(%)?
(A) M%mﬁamﬁw-mﬁﬂé#%ﬁa—ﬂﬂNTMNwﬁamﬁwwﬁa%l
(B) wﬂwﬁaa@MawN%ﬁmMN—NMﬁmwﬁﬂﬁl
(C) mﬁwﬁaaqs‘iMamN$mMNwﬁH%|
(D) wﬂwﬁﬂana@MWNavﬁw(mym(adjmwdj(Mm|
Space for Rough Work / o1 B & g T

| T
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ro./ UL
,Mh\'—”M)T 2'1 NM ———MN
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52. A line ! passing through the origin is perpendicular to the lines

1G0T 2]+ (4 2R, — e <i<w
L:(3+25)i +(3+25)] + 2+ 9k, 0 <s <o

Then, the coordinate(s) of the point(s) on /, at a distance of \[ﬁ from the point of

intersection of / and /, is (are)

75 7 7 8
(&) G,;,;) ®) 1,-1,0) (€ (L1, (D) (5,5,5)
TH 4T 1, W Yol @ ol €, Yl

:B+)T+(1+20)] +(@+20k,—0<r<w

L:(3+25)i+(3+2s)] +2+)k,—~0<s<oo
W 9Id § | @9, 1, ® R g Rgaf) & Fdwie, S Y 1 qen 1, 5
T Rg 917 @ weE @), fm @)

7 7 35 : |
w (3.2.3 ® .-, © aLy o 1.5
Space for Rough Work / %=a %14 & foe @it
15
Nx-Y =0,

mi( 3+42s) ¢ 32 [0

Dy A+ 2Ams —3 —2g , .
3 3 “° LA

ot —AMS tA4 -2t FAE=0.
i

0
=
-
<
=
.
I.
=
<L
E .




53. A rectanguiar sheet of fixed perimeter with sides having their lengths in the ratio
g : 15 is converted into an open rectangutar box by folding after removing squares of i
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
wﬁféﬁaqﬁﬂmaﬁmﬂmwﬁﬁmﬁgw@aﬁwﬁs 15 &
Fqaa | o =R AR | $ qif G Y US gl

Frargdt e E
(A) 24 (B) 32 (C) 45 (D) 60
w Mg | |
. 54, LetS,= X (-1) 2 J2. Then S, can take value(s)
k=1 _ |
(A) 1056 (8) 1088 (Cy 1120 (D) 1332
4 k(k+1)

e £ 5, = Z D) ’ kl,aasnﬁﬂmﬁm%:

(A) 1056 (B) 1088 (C) 1120 (D) 1332
: nenancanaty . NNTY 3
() 26 2rE
; L Space for Rough Workfﬁmw@
g'L it k—‘) wwg@ nunhD; (n12)
1 < e VA ISY %273
* cm =0 (qo-jl )7, nowwg
121 V7 J ® 2} T
iy, 8
p. - ) ¢
;Llf‘rl‘l s v w b n*;;um{)
Lo lU’O ? ye.4 =
1) Wy o Koy
8 s
, aVv 0
oAY— 77y T a_;_ AT

~ S
o T PR T
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K
J

55. Letf(x)=xsin rx,x>0.Then for all natural numbers n, f"(x) vanishes at
. L . S
(A) aunique point in the interval (n, n+ 5]

|
(B) a unique point in the interval (n + EYRL + 1]

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

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

AT & f(x) = x sin 7x, x>0, T8 0 W—guﬁﬁna?ﬁqu'(x)ﬁ":[q?‘iﬁ‘m?:
(A) m(n,w-zl-) # e 1% fig W
(B) Giﬁi’m(n+%,r;+l] A A & fag W™

(C) aiama(n,nﬂ)ffmﬂwﬁrgui

(D) SIRTA (n, n + 1) | 7 fd=geil @

Space for Rough Work / R T aff?l"{m
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SECTION — 3 : (Integer value cofrect Type)
Hue 3 : (QOid AT I8 UBN)

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

ranging from 0 to 9 (both inclusive).

sﬂ@ﬂ@'ﬁsmﬁ 1@6%@@?0@’9%(@-%)&7%@@

st QUi & | |

56. A pack contains n cards numbered from  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 k, then k—-20=
Wn@ﬁnﬁé%d{ﬁ@mﬁlﬁnmﬁﬁﬁ% | Q) AT Gl ard
m@ﬁmmm%mmm‘aﬁmﬁmm 1224 & |
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57. Consider the set of eight vectors V= {a? + b} +ck: a,b,ce -1, 1} } Three non-

coplanar vectors can be chosen from Vin 27 ways. Thenpis

{ ~ Fa) a3 .
e |l @ aeed V= {a;+bj+ck:a,b,ce{-l,1}} A 1 v R A
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58. A vertical line passing through the point (h, 0) mtersects the ellipse L4 ‘g—“ i at

the points /” and (. Let the tangents to the ellipse at P and O meet at the point R.

AK) and A,= MR A, then

If A(J) = area of the triangle POR, A = 2shel
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59. The coefficients of three consecutive terms of (1 + x)" *3 are in the ratio 5:10:14.

s ]
Thenn = é 'Yr‘, Tr (T‘Y-P')w ’@ é
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Of the three independent events E,, E,and £, the probability that only £, occurs s
a, only 'E._,’ occurs is pand only E, occurs is v. Let the probability p that none of
events E,; E, or £, occurs satisfy the equations (a.—2p) p= ap and (B —3y) p = 2Bv.
Al the given probabilities are assumed to lie in the interval (0, 1).

Probability of occurrence of £,
Then  probability of occurrence of £y -

fﬁqmﬁamaﬁE,,EzamEﬁﬁaﬁaElﬁ%ﬁaﬁmﬁwaﬁ,%ﬁwg
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El,Eszsﬁ@mﬂ%ﬁ@ﬂﬂaﬁaﬁmﬁﬂo—cﬂp, RSB (o - 2B) p = ab
qer (B-3y)p=2ﬁya$rﬁwm‘cﬁ% | wRrwar s (0, 1) H Rerd

iy St €,

E, % TR B miedl
Eﬁaﬁaﬁuﬂiﬁm:

ﬁ Oﬁ)_ﬂf'?; Qy '

Space for Rough Work / el B & fae W

) =D [ (p 2 LpY-

| 2&, 8
e
% 2 | . - ¢ .(o’l/il"/

oy T
; T

PPl s R




