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A. General:

This booklet is your Question Paper. Do not bréak the P :
seals of this booklet before being instructed to do so |4

by the invigitators.

2 UH.UF 31 BIS (CODE) 39 US & S &N B
gﬁ?gﬂgﬁﬁ?ﬂ?ﬁ@ﬁq@(q&m@nu)ww
I .

The question paper CODE is printed on thesight hand
top corner of this sheet and on the back page (Page

“No. 44) of this booklet. ,

3 T R & o el g SR el W 59 YRaw!
FAE | oo B & g 1 afaRe s
feromm i

Blank spaces and blank pages are pravided in the
question paper for your rough work. No additional sheets
will be provided for rough work.

4 BR T, P 9, Sl i), wES e, gy,
R, FAwH, Tor o) Rl veR &% gerasiie
JUHV] T e H A TE | '

Blank papers, clipboards, log tables, slide rules,
calculators, cameras, cellular phones, pagers and
electronic gadgets are NOT allowed inside the
examination hall, .

5. 39 qRa®! % Mol § W Ry ¢ I § et T
AR et 7R Fafag |

Write your name and roll number in the space provided
on the back cover of thig booklet.

6. U I SR e efTa wHERY! U gl
BT Tfad HIL, S e | R e, ) oW
SR 1 g i ¥ e frflee s s Elae
TS R § | Sl IR Hei-sired ffecifdea R
e (3N.R.T4., ORS) &, 9t Frdleras gy amad o it
SR | ForereT s AT e 5 9T ST A & T ¥
g

Answers to the questio'ns and personal details are to

be filled on a two-part carbon-less paper, which is’

provided separately. These parts should only be
separated at the end of the examination when
instructed by the invigilator. The upper sheet is a
rachine-gradable Objective Response Sheet (ORS)
which will be retained by the invigilator. You will be
allowed to take away the bottom sheet at the end of
the examination.

7. U A IS & AT (BUBBLES) P Pred dfet WiET
FATHHATSY | SO <919 ST fF Frerel gedine
75 W e 49 9R |

Using a black ball point pen darken the bubbles

on the upper original sheet. Apply sufficient|;

pressure so that the impression is created on the
bottom duplicate sheet. ,

DO NOT BREAK THE [JZYE3 WITHOUT BEING

8 %mw (ORS) 7 59 Rt 7 26 / fagfer 1
| '

DO NOT TAMPER WITH/MUTILATE THE ORS OR
THE BOOKLET.

o 39 gRaT B YE¥ Ales & uweiq PUA WA of Ry
TEH 44 U § 3R T 60 T 3fR I I Ay
&% W Ug o wad & | Tt el & uRY | fed g
el & e 9 0E |

On breaking the seals of the booklet check that it
contains 44 pages and all the 60 questions and
corresponding answer choices are legible. Read
carefully the instruction printed at the beginning of each
section.
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INSTRUCTED TO DO SO BY THE INVIGILATOR | =¥ 27—~

B. 3.3 (ORS) % ST AT HY H=AT
10. AARCH. F IR G AM A NP vUged |

B. Filling the right part of the ORS

The ORS aiso has a CODE printed on its left and right
parts. :

11, <ifg o fF ANAR.TE. (@F g<l) W BUI BIS 59
e IR BU Hlig 6w & ¢ AR FaflRa oe 4
I BRI XD 4B rd Y BN Y |

Check that the CODE printed on the ORS (on both
sheets) is the same as that on this booklet and put
your signature affirming that you have verified this.

12. MR PP TN T RoF R R_EA DI HTR |

IF THE CODES DO NOT MATCH, ASK FOR A
CHANGE OF THE BOOKLET.

Fuar 9 Fréat & ford 5 qRaTaT & aifva g &l ae |

Please read the last page of this booklet for rest of the instructions.
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SECTION - 1 : (Only One option correct Type) u
@S ~ 1 ; (Bl TP Wl fapey UpR) ‘; T

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

7 @vg 3 10 SgRee ue § | yd% u% § IR ey (A) (B),'(C)aﬁ?(n)%‘,%mﬁ
¥ $aT UH F8 € |

M, 31. Two non-reactive monoatomic ideal gases have their atomic masses in the ratio

S

i, 2 : 3. The ratio of their partial pressures, when enclosed in a vessel kept at a
r. L, constanttemperature, is 4 : 3. The ratio of their densities is e ?‘” f
fo 2 A 1:4 W12 e 6:9 (D) 8:9

i <) afiraTeie To-URATE onadt T T URHIT] GeHA 2:3 % g § ¥ |
SA 379 Ue Rerardiy sdq § aReg few omar 8, 99 37 Ai¥e <1 @
U 4:3 ¥ | $T% ©¥Icd Bl U ¥

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

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

makes with the horizontal immediately after the collision is
4 T T
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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

the lens is % times the wavelength in free space. The radius of the curved surface
of the lens is | |

A) 1m (B am . © 3m (D) 6m
Wwwﬁw%aﬂﬁﬁwuﬁrﬁaaﬁa%m%wmﬁﬁﬁfmﬁ'%
ST T R & 1 % Sy ) e P a1 el 9 2
T E | o9 & MellT afhd U= o amar Brey @ -

(A) 1m (B) 2m ©) 3m (D) 6m

o L
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 em and 5.15 em 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) 5.112 cm {B) 5.124 cm (C) 5.136cm (D) 5.148 cm

& | A & AN AFRR 9HR @1 9, e SR 5,00 om AR 515 em B

At ¥ S § 1 afRR S % 50 9T 245 0m % qed § | 39 afaR
BT A (247) 9T T VA S U@ A ¥ WG S B & | Jo Iy
AR B : '

(A) 5.112cm (B} 5.124 cm (C) 5.136 cm (D) 5.148cm
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| PHYSICS |

5. The work done on a particle of mass m by a force, K| — x2 B P —
: ( +y )3 (=" +y%) Y
(K being a constant of appropriate dimensions), when the particle is taken from the %
point (a, 0) to the point (0, a) along a circular path of radius a about the origin in the ;
x-y plane is o
_ 1.¢1 ' 5 Kn
= ® -
C L D) 0
© = | (D)

WW,K[( X i+ J;Z)m}}(KWGﬁﬁﬁmmﬁﬂTﬁﬁﬁ),Wm

| ey
T 5 P B (0, 0) R A (0,0 R 70 @« B d T @R A
o &, RIS & 1y O B 99 g ¥ 1 39 90 gR1 {6 mar o e |

: 2Krx K
A = ®) —-
o K
(©) 2a (D) 0O
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| PHYSICS ]

One end of a horizontat 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 UAB) 050 ~(C) 2.00 (D) 4.00
Ud 2L dWIE 9 2R Proan & A 8fst aR & e RR &7 L owie 9 R By
arel & Uoel AT a) ¥ Ifcsw & gRT WSl TR § | 39 g & e R
TR gl SR T I B | Udel 9 A aR1 7 Swigfiyg &1 eue e E

(A) 0.25 (B) 0.50 (©) 2.00 (D) 4.00

-~

A ray of light travelling in the direction %(1 +4/3 ;) is incident on a plane miror. After

reflection, it travels -along the direction %(1 %/5}'). The angle of incidence is

(A) 30° (B) 45° L(C) 60° _ (D) 75°

U FHe GUU W STUler Wehrer fwor @) et feem %(f+\/§j)*a" | RIS &
q1g wrEt feem %(E—JE}') &1 Sl & | TR T S T ¥

(A) 30° (B) 45° (C) 60° (D) 75°

* 7
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- 8. TWo rectangular blocks, having identical dimensions, can be arranged gither in
configuration I or in configuration 1I as shown in the figure. One of the blocks has §

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

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

O
R,
T

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 I is
3 Tl AR [eE BT U RErER &1 R 1 iR o H e
T T ¥ | el B ST adedl k T 2k © | 1 fomaral # x-omF & I

PR W qUEE @7 R 99 © | s 1 d, e @ ve (e A A
BR ¥ 4 BR ao JfeeE § 95 ot ¥ | famre o A, WA A B S P

oA
e & forg w9 7 ¢ -
Configuration II S e
Configuration I IGE RS 0. -
S & ! i -
¢ 2K B R
A -
K 1K K //
»X @ A
. ¢
A 205 (B) 3.0s Nt
(C) 45s (D) 605 ”
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[_PHysIcs |

9. 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 : : e
(A) 03 x 1071 kg ms1 MX 10717 kg ms™1
(C) 3.0x 10-V7 kg ms~" (D) 9.0 x 10-*7 kg ms~"!

U BIE) 9%, S UR™ § fRM 3wy § 8, YHE $ 100 ns P UF WE B
i srgeifa eRdt & | We # uled 30 mW ® T yEE H
3Ix108ms ' ¥ | G BT ST AT &

(A) 0.3 x 1077 kg ms~1 | (B) 1.0x 107" kg ms™

(€) 3.0x10°"7 kg ms™! (D) 9.0 x 10-17 kg ms~"

10. 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

p) P . .
(A) (2n+1)E B) (2n+1)Z (C) (2n+1)—§- (D) (2n+1)E

v 3 ffere YA § A w-dut & Taat e @ s Rea w1
foeg 1 o W wrar 1 e Rrew aar 3 o 2, verR & (@Eife 2 %
qfﬁff):

(A) (2n+1)-’;i (B) (2n+1)% (C) (2n+1)38°- (D) -(2n+1)%
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[ PHYsICS |

SECTION — 2 : (One or more options correct Type)
@ueg - 2 ; (V& T1 3 wel Rever 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.

39 GUE ¥ 5 gfawer UeT § lmmﬁmﬁm (A), (B), (C) 3R (D) &, for

¥ T 1 ferE |El % | | 22 b
f"' T :'L --»ij:" E"—+J : .
11. 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)

4zR’pg
(A) the net elongation of the spring is 3k

87Rpg
(B) the net elongation of the springis = 4;

{C) the light sphere is partially submerged.

(D) the light sphere is completely submerged.

TF 3T R 9 9@ p drel 31 M $Y Uh s fed R & va R 4
Srer mn & | 39 R w1 g9 frRdie £ 8 1 B b g R Bl R 3

Mew ¥ rer a1 & Rrad) Bt R 9 990 3p & | quf = &1 2p B1d &

%a ¥ vy o & Sl Sl wreeRe § gge e S | W g e
4R’pg

@) fam et e degly —5; §

Rpg

®) f&r1 ot e Sedgly g |
(©) Wmsﬂﬁmwﬁgmgw%|
(D) &l Merd QUi U A gaI g & | -
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[ PHYSICS |

12. In the circuit shown in the figure, there are two paralllél 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, N l ]

(A) ﬂ)e charge on the upper plate of C, is 2CV,. ST S
\/(B’)/ }he charge on the upper plate of C, is CV, - { “‘
\/QGT the charge on the upper plate of C; is 0. o

(D) the chafge on the upper plate of C, is - CV, o ier

Sp_ S5

Ci | L

Ve —— —_ —

(

R ¥ g oRu ¥, Q) GEFRR @iel e wuiRE) 4 0l @) aiker C & |
g & Reg 5, @1 el ot & s R ¢ g WU W SR g s |
S a1% 5, B Bl &AW ¥ | $6F wwEE R €, B IAART FA &
fory Rerg S, @1 RN Wl § | $Y GG F A1G S, B OIS fGA SR E 7S,
P! T 61§ | $F WHE 9]

A) C, B T ©T W 2CV, A § |

(B) C, ¥ S9N W W CV, JQA & |

€) C, F T W W g IEA ¥ |

(D) C, B I WIE W — CV, M & |
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| PHYSICS |

13. 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

e b

n
2R from the centre of the smaller sphere, along the line joining the centres of the NGRS
| A 4
spheres, is zero. The ratio °, * can be T
2 o
' ' 32
4 idad
W) | | B) -3
32
€ % D) 4
aRazﬂﬁ—mmWa’mrﬁaﬁﬁmwm p, T p THEAT
CIUREICICNESE TS Qﬂ?fgﬂ%ﬁwﬁaﬂﬁg{qu% | < et &
¥ Tore g Y i O & | 39 3 W OB Med 6% W 2R O W
o)
Y g dm g & Iaaﬁmaémﬂmsﬁwm%:
) 32
(A) -4 | (B)
32
© 35 ©) 4
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[_PHYSICS |

14. A horizontal stretched string,'ﬂxed at two ends, is vibrating in its fifth hamonic
according to the equation, y(x, £) = (0.01 m) sin [(62.8 m™) x] cos [(628 s7){].

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

\Iye number of nodes is 5.
\_(BY 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.

r (D-)’"; The fundamental frequency is 100 Hz.
g

A RR w uReg AR afm S ded TomRT  weftexo

Y, ) = (0.01 m) sin [(62.8 m™") x] cos [(628 s)f] ERT HfUeT & W& & | afe

=314 9 S 79 7 g wd
(A) Frasi s g s g |
B) SNl &l &g 0.25m & |

( .
() W ¥ SN F Wl P ofiead R 0.01m & |
(

D) ¥ MMART 100 Hz & |
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15. A partlcle of mass M and positive charge Q moving w1th a constant velocity

=4ims™, enters a region of uniform static magnetic field normal to the x-y plane.

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

milliseconds with a velocity i, = 2(J§f + }‘) ms~'. The correct statement(s) is (are)

PHYSICS

(A) The direction of the magnetic field is -z direction.

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

_ ) . 50zM
(C) The magnitude of the magnetic field 30 units.

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

30
Uh M SHAM TN Q T AW B PV, W 4, =4ims” F VHEAA I
TRrfie ¥, e Rer gaai &7 3§ 1w axar €1 98 99aid & xy qa &
mﬁwmﬁwmnoﬁx:mey%m%m%l
wW%ﬁwmloﬁmm'ﬁwwmw
i, =23 + j) ms™ T A YT T 7 | AE Wb 8K
A) Yuerg 8 - R H T |
qePIg &7 +z R A T |

(C) YaSIT & BT IRAT SO’TM

FE T |

1007rM

gaaﬁaaamqﬁmw 308 ¥ |
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[ PHYSICS |

SECTION - 3 : {Integer value correct Type)
qus - 3 : (QUiic 919 WEl THR)

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

gﬂ@v@ﬁsm% lmmmwoﬁgwmﬁmﬂa{)EEﬁamw
3T QUi & |

16.

17.

A freshly prepared sample of a radioisotope of half-life 1386 s has activity 10°
disintegrations per second. Given that /n 2 = 0.693, the fraction of the initial number
of nuclei (expressed in nearest integer percentage) that W|I| decay in the first 80 s
after preparation of the sample is

U qa AR fRar gon e answey uRied, ol ey 1386 5 €, @
wftrgar 103 fges ufd 96 & | 9% 2 =0.693 &, 99 W2 80 s ¥ fufeq
Tl 7 IR TSl Y e @1 aru @faee Feead quie #) ©

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 fuli circle in the
vertical plane, the ratio 7~ l is

wmstIdW*llmmlm@aﬁsﬁﬁW@ﬂ% | 39 TP 97 fem

ST & S fob SedleR 91 # U g7 QR N $ foiy gAaw € | SieH e
ﬁﬁﬂ%%@%mmﬁtﬂwﬁwmm% | gt

MAF [, €8 B SKI § dACH goNl & a0l URW ¥ fRpmEeen ® € | qFi

SR e *fed @ sfdar & |uﬁW$WWWaﬂQ¢ﬁ#ﬁ
mﬁﬁ%ﬁ%wﬁvwﬂqﬁﬁwmmwﬁm Al

oy = 06 UREE R

3T &
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18. A uniform circular disc of mass 50 g 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 |

WSOkgaMmﬁanaﬁwﬁﬁwm:ﬁwmmﬁﬁﬁé10rads—'%5
P T P I E | ) THEHM JAPR Fodt 8R ¥ 5% | waia wid
¥ 1@ T F gA gV 99 YOR R 90 W W 9N § 5 9 % F o @
# Wl B | TS Bool Bl GHAF 6.25 kg T BT 02 m ¥ | 36 T @
W%ﬂ'(radr‘ﬁ)ﬁfﬁﬁ’ﬂﬂﬁ?ﬁﬁﬁﬁ*f@ﬁ@ﬁ?ﬁﬂm
%%%ﬁﬂﬁ%éﬁﬂﬂﬁﬁﬂ%{m%aﬁrﬁﬁmﬂawww
X BT 8)
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19.

20.

/b
e
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L

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

s+ ¥
<) d AR B T o T 4.6 23 eV § | FA T A 5 PR
fawg g emgfy & € Wi & g o1 U &

A particle of maés 0.2 kg is moving in one dimension under a force that delivers a
constant power 0.5 W to the particle. If the initial speed (in ms=1) of the particle is
zero, the speed (in ms~1) after 5sis £ 4'. £
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PART Il : CHEMISTRY

SECTION - 1 : (Only One option correct Type)
G — 1 : (had UF Ha! [ddhey Ua)

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

79 s # 10 {RFE U € | Wwﬁwﬁwm (B), (C) 3R (D) &, R
d Had U Tl & |

>
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21. Sulfide ores are common for the metals =
SR : m

A Ag, Cuand Pb (B) Ag Cuand Sn 5

(C) Ag, Mg and Pb (D) Al Cuand Pb
ARG FEHFEE FH] % w § qC o and eg ¥ |
(A) Ag Cu3dRPb (B) Ag Cy 3R Sn

(C) Ag, Mg 3R Pb (D) Al CudiR Pb
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(CHEMISTRY)

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

S

~ 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) -2900kJ

(C) -16.11kJ | (D) +H6.11k

CO,(g), H,0(1) 3 (@ (@) & faxem #re ¢adisr 25 °C W HA: - 400 L/,
~ 300 kJ/Aret 3R ~1300 /AR & | SRY T T B 25 °C W T AE et &
(A) +2900 kJ | (B) 2900 kJ

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

23. KI in acetone, undergoes S,2 reaction with each of P, 0, R and S. The rates of the

reaction vary as

o .
of
H3C-Cl >—c: g |
P 0 R 0y

(A) P>Q>R>S (B) S>P>R>(Q

\M>R>Q>S (D) R>P>§5>0

WM § KT % fiea 3 5@w P, O, R AR S ¥ W Sremarem 8,2 s axeh & |

S
14
[
@
=
L
I
O

57 afdfir & <1 % uRadw a1 wel 79 8§
0
" -Cl
HsC~Cl >—CI X"
P 0 R S
(A) P>Q>R>S - (B) S>P>R>Q
(C) p>h>Q>s | | (D) R>P>S>Q
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24. The compound that does NOT liberate CO,, on treatment with aqueous sodium
bicarbonate solution, is :

(A) Benzoic acid : f\_(B\) Benzenesulphonic acici-/
(C) Salicylic acid Carbolic acid (Phenol)
A S el AR TEFEMT RAerg= grT 3 W CO,Tea g a8 ¢
(A) I=NE® ar (B) S~IFeRIG 3
(C) wfafafes sra (D) SREf® ara (W)
25. Consider the following compiex ions, P, Q and R. T R

P=[FeF), Q=(EO T mdR=(FIO. =

5 A,

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

Frafeaa dger sl P, @ v R W fER #fmg

P=[FeFJ]", 0= [NH,0)]" R R = [Fe(H,0),*"

AP ST 1L FH STb FeIboT AT GG A A (B.M, F) F IR &
(A) R<Q<P (B) Q<R<P ;

(C) R<P<gQ - (D) Q<P<R |
| - |
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[ CHEMISTRY |
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26. In the reaction, ' L
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
- L 2t
(C) 0 (D) 1
4\
| >
Ol o
n
Q] b=
T
T
%)
>
Time
W
o o,
P+Q —- R+S§

¥ P& 75% afiferar &1 W P B 50% s § forg 0 wwg &l gern A <A €
O ) Rt gigan, afiferar wg srER forr & <oig o € 1 39 AR &) WA i §

(A) 2 (B) 3

© o . D) 1
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| CHEMISTRY]

@7. Concentrated nitric acid, upon long standing, tums yellow-brown due to theSr I;?n'nation of
(A) NO .(8) NO, - (C) N0 AB) N0,

Wis AR 3 BT PO W A1G N 11 § oRafT O e R A A g 2

(A) NO () NO, ©) NO (D) N,0,

28.. 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 ©) 18pm (D) 57 pm

WaﬁﬂAXﬁNaquX‘mﬁaﬁwwméﬂmﬁazﬁﬁaﬁ)ﬁaﬁﬁns"
g 1 3R X e 250 pm &, 79 AT o1 s g

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

29. Upon treatment with ammoniacal H,S, the metal ion that precipitates as a sulﬁde is
(A) Fe(lll) () AKID
(C) Mg(I) | \}D)/Zn(ll)
WﬁﬁHS%maﬁmmwmmmmmmwéiwﬁm
89T
(A) Fe(1ll) (B) AI(II)
(C) Mg(Il) - (D) Zn(1l)

30. Methylene blue, from its agueous solution, is adsorbed on activated charcoal at

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

(A) The adsorption requires activation at 25 °C.
\LBf)"""The adsorption is accompanied by a decrease in enthalpy.
(C) The adsorption increases with increase of temperature.

(D) The adsorption is irreversible.

25 °C AIGHF TR TE wely Rerad & AR & BT AHFRA TREe W) A fmar
T | 39 W & fo WEl A §

(A) SRS B 25 °C TR A0 B AAAGA Bl E |
(B) sfreiwer wwH A TR el ¥

(C) iferelyo ST 98 TR dedl ¥ |

(D) afreior ST & |
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[ CHEMISTRY]

SECTION - 2 : (One or more options correct Type)
qus - 2 : (TF 1 3fir We fiwey war)

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.

59 @S 7 5 qgfamey wew & !mmﬁmﬁmm) (B), (C)aﬂ'\r(o)% Rt
QU a1 e T | |

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

(A) P B) ¢ (C) R D) §
N
AlCh P
—_ P -
NaH
_— 0
{(NHg),CO3 R
0 0 100-115 °C .
0
HCI
—— S’
P, O, R3R § ¥ Wifes difires &/
(A) P | 0 (C) R b)) § -
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(CHEMISTRY |

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 (HX, 1M), at 25 °C. The K, of HA is |

(A) 1x10% B) 1x10°5 (C) 1x10° D) 1x1073

| 3 Tt (1IM) & 39 o (HA, 1M) 81 9 auee &t URfS 3¢ 25 °C W
el ael (HX, 1M) 3 G 3 1/100 § | HA % K, 1 [o4i®A &

(A 1x107 (B) 1x10°% ) 1x10¢ (D) 1x 107

>
4
@
=
AR}
T
o

33. Benzene and naphthalene form an ideal solution at room temperature. For this

PR

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

(A) AG is positive _ By AS I8 positive

Pe

ey as,_ =0 | (D) AH=0

I AR YR THRY aEE W UF ey s s\ R € | 39 weR & fol wel
A & (€)

(A) AG 97/T® & | (B) AS gy TIETF & |

(C) ASupam =0 (D) AH=0,
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[ CHEMISTRY

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

(A) [CrNH,),CIICl, aud [Cr(NH,),CL]CI
,_(B) [Co(NH),Cl,}* and [P{NH,),(H,0)CIT*
" _AE) [CoBr,CLJ>- and [PBr,Cl,]*
. (DY [PANH,){(NO,)IC! and [PKNH,),Cl}Br
SU-IENTE NI & T T § 9 05 & 9oR P qHaaT oo & a5 &
(A)  [Cr(VH,)sCIICl, 3R [CHNH,),CL]CI |
(B) [Co(NH,),Ch]* 3R [PANH,),(H,0)CIT*
(C) [CoBr,Cl,}~ 3R [PtBr,Cl*- |
(D) [PHNH,)}(NO;)ICI iR [P{NH,),Ci|Br
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(CHEMISTRY |

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

 dueto

(A) o-p (empty) and c—-7* electron delocalisations.
(B) o—c* and o electron delocalisations.
Ur(C) o—p (filled) and o—> electron delocalisations.

(D) p (filed)>o* and o—* electron delocalisations.

CHEMISTRY

tort-aafet T Sl 2.7 T ﬁmﬁw{m_ﬁmﬁma 38
(A) oop (RF) IR oo FoEH ﬁ‘\‘?ﬂ"ﬂm |
(B) ooc* 3R oor T RvrfERw

(©) c-sp (TR IR o> g Frearfamsr

D) p (GRA)>c* AR o-n* Ferdg T eI

“Space for Rough Work / %<2 %14 % fore @
| 7

C-——G?-fc c-c— =0
) |

C

. | 7 | |RIRARARINE



| CHEMISTRY |

SECTION - 3 : (Integer value correct Type)
@S - 3 : (QUITE W W UBR)

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

T GUS H 5 § | YD T HT ST 0 W 9 IF QM1 WfHe) & § B e
ST gt & |
36. A tetrapeptide has ~COOH group on.alanine. This produces glycine (Gly), valine

(Val), phenyl alanine (Phe) and alanine {Ala), on complete hydrolysis. For this
tetrapeptide, the number of possible sequences {primary structures) with -INH, group

attached to a chiral center is S
(% CgNETES d TarF W) -COOH YU fdemme € | 59 9Qof 9al srqaed grR1 i
(Gly), 3 (Val), e Yo (Phe) @ Yaif (Ala) I 81 & | 9 CEUEIEE @
e gaerel (it W= B den gal e NH, 39 a8 F
e B |

37. The atomic masses of He and Ne are 4 and 20 a.m.u., respectively. The value of thé
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 5 :

He 3R Ne & WA Se0dM %99 4 3R 20 a.mu. & | He 39 & —73 °C WX T divell
T FEIE Ne @ 727 °C TR < Sl a7 ofaE & “M” TN & | M%7 &
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38.

39.

40.

(CHEMISTRY |

The total number of lone-pairs of electrons in melamine is 4

meﬁmﬁ%wwzﬁgﬂm%

The total number of 'carbox'yﬁ'c acid groups in the product P is
ITE P 3 SIS ofet WE] 7 T Hedl §
e o

_ 1. H0% A '
O - P
2.0,

>
o
=
=
18
I
O

EDTA* is ethylenediaminetetraacetate ion. The total number of N-Co-O bond
angles in [Co(EDTA)]'- complex ion is € 9

EDTA* v e 3gweie ome ¥ | e o [Co(EDTA)]'™ § N-Co-0

ot AN
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PART Il : MATHEMATICS

SECTION -1 : (Only One option correct Type)
Qg - 1 : ($ael UE Gl e ToR)

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

39 @ ¥ 10 TgRBT e § immﬁwﬁmm) (B), (C) 3R (D) &, o4
G ECRC AR

8 .
y ::T L+ G
D — T2 .4-.4“’:
41. The number of points in (-, ), for which x2 —x sin x —cos x =0, is )
(A) 6 (B) 4 () 2 © o ,
(- w, ) H g3 o w&, fFE fag x2 - xsinx—cosx=0, & : ,
(A) 6 B) 4 (C) 2 \/GUT o -
? ‘,L }x/(/v\ w "_q’;
o n n b L?“E—f-’“f’
42. The vaiue ofcot( T cot’! [1+ z Zkﬁ is O
n=1 k=1 Caaace ansa
23 25 23 24
A) 35 B 23 ©) 2 ©) 3
23 n
cot[ )X cot_1(1+ z ZkD B AE &
n=1 k=1 .
23 25 23 24
A 25 ® 2 ©) 2 0} 23
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| MATHEMATICS] |
— e -1 = e

- AA .A - A
f 43. Let PR=3i+j - 2k and SQ— i -3} 4k determine diagonals of a parallelogram

PORS and(/PT = : + 2] + 3k be another vector Then the volume of the
parallelepiped determined by the vectors PT PQ and PS is
(A) 5 (B 20 u(’?)/ 10 (D) 30
—» AA A i - A . |
e fF PR=3i +j —2k @0 SQ=i-3j—4k e TR agYs PORS & fasol
. - , = -
iR oY § ol PT=1+2] +3k U@ o 9w ¥ | 99 §fewi PT, PQ M
- o :
Ps g1 PuiRa wHicR Yeherd ®I 3T ¢ :
(A) 5 (B) 20 c) 10 (D) 30

44. Let complex numbers a and -1= lie on circles (x — x> + (¥ — yp)* = r* and
(x — x)* + (v — yp)* = 4r, respectively. If z, = x, + iy, satisfies the equation
2jz 2= +2, then |o| = |

A é (8) % (C) ql—;; (D) % "
D U SR R
-y =4 R RO | AR 2= 5 + iy TR 2 |zt =2 +2 3 g [
el &, 79 |of = | E
) "\;'5 (B) % (©) :11__; O 3 =

Moy Space for Rough Work / &% %14 % fere wmt L+r0 =i
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| MATHEMATICS |

45. 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 uslessthanzxf_ 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 & Y, (1, I)HQJTQ@TGﬂax+by+c 03bx+ay+c 0 & yfoog
fRsdmadighiaof2 9798 @

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

(C) a~b+e¢>0 (D) a+b—c<0

- +2 y+1 '
46. Perpendiculars are drawn from points on the line LE—=2T=§ to the plane

W x+y+z=3 W 2L Rer Regail @ o St o € |
R Y w® Reg &
© == o) E-25l oz

Space for Rough Work / =2 %14 % o0 o=
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[ MATHEMATICS)

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

1 31
5,274 § Then the probability that the problem is solved oorrectly by at least one
of them is
235 21 | 3 253
ORI ®) 256 © 256 © 356

awwﬁﬂwamﬁ)ﬁwmﬁmﬁmaﬁ ii}g%wwsﬂ

FA 8, ﬁmﬁmﬁwﬁmwmﬁﬂmaﬁmﬁﬁm&ﬁ

i ®
235 21 3 253
(A) 536 (B) 756 (C) 256 (D) 336

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

interval [0 , %j\ is

@A 4\2-1) - ® n2(2-1) 9
7 22+ 1) ©) 22(\2+1) =
. : =
W[O,%]‘T\'Ei?-ﬁsiy=sinx+cosx'c'i‘~’—iTy=|cosx-—sinxlWWW?:- %
' =
) 4(2-1) - B 22(2-1) <
©) 2(\2+1) ©) 22(\2+1) ‘.
. D
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| MATHEMATICS ]

49. A curve passes through the point (1 %J Let the slope of the curve at each point

(x, y) be f + sec @, x> 0. Then the equation of the curve is
\_/(A)” sin eﬂ =logx + ‘é’ (B) cose-cl &) =logx+2
. 2 2 1
(C) sec (‘J‘CZJ =logx+2 (D) cos (‘J‘CX) =logx + )

Waﬂ?ﬁ?j(lz‘}) d TIOR8 I.Wﬁimﬁr—g(x,y)wazﬁaﬁmm

f+sec&),x>0 8, 99 9% 1 W §
(A) sin (’3 = log X+ % ' (B) cosec (‘5 =logx+2
(C) sec (gxl) =logx+2 | (D)} cos (%CZ) =log x +%
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( MATHEMATICS |

l - .
50. Letf: [5, 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 (‘2-)= 1. Then the value of
1

J f(x) dx liesin the interval

1/2

(A (2e-1,2) (B) (e-1,2e~1)
-1 -1

&) [9-2—,e_1] (D) [ 9—2—)

HFITﬁ?f:B-,I]—HR WWW@WW)WWW
i

qeN G Bard & forad o’ £/ (x) <2/ (x) a&mﬂ%} 18, a9 J £(x) dx

F1 94 1 sreRIe § © ”

(A) 2e-1,2e) B) (e-1,2¢e—1)

o) e
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[ MATHEMATICS )

SECTION - 2 : (One or more options correct Type)
QS - 2 : (T AT 31 9t Raey 1arm)

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.

¥4 U W 5 TG 0¥ § | TAF 9 § =R fded (A), (B), (C) 3R (D) £ R
W U g7 A T § | |

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

8Y" N'M N is symmetric or skew symmetric, according as M is symmetric or skew

symmetric
ABY ‘ "M N-NMis skew symmetric for all symmetric matrices M and N
(C) M Nis symmetric for all symmetric matrices M and N

(D) (adj M) (adj N) = adj (M N) for all invertible matrices M and N

33 ARl M RN N & forg B & & 3 waer v @i § @) 2

(A) ME FHRE I Rea-wmiE 89 & agar N M N w9fiE a1 Ry & |
(B) vl W araget M T N % RAT MV — MM Rvemaf & |

(C) & WIS Seel M T N F faT MV TR & |

(0) ¥ft Fgspvlia Aoget M A N ¥ R (adj M) (adj N) = adj (M N |
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52. A line [ passing through the origin is perpendicular to the lines
(3 +01+(1+20] + 4+ 20k ,~0 <1< | .
Li(3+25)i +(3+25)] + Q2+ 9)k, -0 <5<
Then, the coordinate(s) of the point(s) on /, at a distance of A[17 from the point of
intersection of / and /, is (are}
7158 | 778
(A) (g,g',g) ‘ B) (-1,-1,0) ) (1,1, 1) | (D) (5,5,'9')
T X 1, 9 eiferg A [ERd! €, i
I ;(3+t)?+(—1 +2t)?+(4+2t)3,—-oq<t<oo
A Fa A
L:(3+25)i+(3+25)] +(2+s5)k,~0<s5<0
® q9ad § | 1§, 1, ) R fig (@gall) & Fdwie, S vawet 1 qen g &
T R A7 AR RER), P @ |
77 5 77 & E O
(A) (3‘,5,5) B) (-1,-1,0) €y (1, L1 ©) ['9',“9','9'] f_—’
: <
=
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53. A rectangular sheet of fixed penmeter with sides having their Iengths in the ratio
8: 15 is converted into an open rectangular box by folding after removing squares of |
equal area from all four comers. if the total area of removed squares is 100, the
resulting box has maximum voiume. Then the lengths of the sides of the rectangular
sheet are

(A) 24 (B) 32 (C) 45 (D) 60
wﬁrﬁaawﬁmqaﬁmwvwaﬁ,ﬁmﬁﬂﬁmﬁaﬁawsﬁsnﬁ%
ﬁwﬁﬁ,wwmﬁﬁwma%ﬁﬁmwww
Wﬁaﬁwﬁaﬁamw%iﬁﬁm@mﬁwwmmo
g, @ IRUE 9 @1 smaed weaw @ | 99 AR areR S yone @l
ISIFUIRE LS i

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

4n Kkt 1)
54. LetS,= X (-1) * k2 Then s, can take value(s)
k=1

(A) 1056 (B) 1088 €) 1120 (D) 1332

4n k(k+ 1)
e S, = 2 (1) * R s, e ae S g &
k=1

(A) 1056 (B) 1088 (C) 1120 _ (D) 1332
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[ MATHEMATICS |

‘Letf(x) =xsin zx, x> 0. Then for all natural numbers n, f*(x) vanishes at

1
(A) a unique point in the interval [n, n+ 5) .

1 .
(B) a unique point in the interval (n to.n + 1)

(C) a unique point in the interval (n, n + 1)

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

HIAT %f(x)=x siﬁ xx,x>0,ﬂ'sﬁ=l"ﬁ W—Tﬁ‘cﬁ n %ffﬁ"l?f’(x) T w Wﬁﬂ F

(A) W(nn+%} # UHHE & fag W

(é) W(n+%,n+l) # UHAE U6 a5 W

(C) SR (n, n+ 1) ¥ THAE TP fdg W)

0 -
o
-
<
p=
w
I
o
g
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SECTION - 3 : {Integer value correct Type)
Gus - 3 : (YUIie |9 Ul UER).

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

TGS A ST & | JP W BT IR 0 ¥ 9 G5 @ W) F 4 BT gt
BT quiies & |

56. A pack contains n cards numbered from 1 to #. Two consecutive numbered cards are

removed from the pack and the sum of the numbers on the remaining cards is 1224.

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

TF TE A p FE & S Gl 1 W gR fafea & | Y warg deme an
FIE TE 9 frerer fod o ¥ o srafive wret ) e @ A 1224 & |
A Pl Ty st @ fufted el § @ TR W A &, 49 k- 20 =

57 Consider the set of eight vectors V' = {a? + b}+ clf‘\: 1a, b, c e {-1, 1}}. Threé non-
coplanar vectors can be chosen from Vin 27 ways. Then pis
S | & =Y V= {a?+b}'+cl@:a,b,ce {-1, 1}} AT | v 9 dF
SIS AT 2° YR | T 1 Aol & | 99 p T A X -
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2
4+3=1. at

58. A vertical line passing through the point (A, 0) intersects the ellipse
the points P and Q. Let the tangents to the ellipse at P and Q meet at the point R.

A(R) and A,= ™" A(h), then

if A(h) = area of the trlangle POR, A= 12<hsl

l&<h$l

8 .
$A]—8A2x

Reg (h 0) % oI AT T e e g 4L -1 @) fargait P 0
w® Fredl & | A R Rl poaen @ R Sdgn @ e firg R W e

g 1afe A(h) < POR &1 &89%d, A, = A(h) 3R A= AR

l/2<h<1 i2<h<t

59. The coefficients of three consecutive terms of (1 + x) are in the ratio 5:10: 14.
¥ fa t {4
Thenn = '

o
o
y =
p <{
=
w
I
=
<
b=

A+x)""° & & P UK F PIF 5:10: 14 F AU AE 18, n=§
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Of the three independent events E|, E, and E,, the probability that only E, occurs is
a, only E, occurs is B and only E3 occurs is y. Let the probability p that none of
even'ts E\, E, or E; occurs satisfy the equations (a—2p) p = of and (B — 37) p = 2py.
All the given probabilities are assumed to Iié in the intervai (0, 1).

Probability of occurrence of E,
Probability of occurrence of £,

Then

1 S T B, B, 7 £, § W b £, % wed A Wi o 8, bad £,

& ge B WIRHAl B & qA1 I E, %aﬁaﬁmﬁmy%lwﬁ?maﬁ
E,E, W E, 79 @ & 0 7 veq 4 wledr p, Wﬂ?b_\’”ﬁ(a 28) p = of
T (B - 3y) p = 2By B TYT XA ¥ | W WRIGATT RIS (0, 1) § Rerd
oI §, 99

E, % "3 3 Wi
E,® b & Wiidar
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