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Please read the instructions carefully. You are allotted 5 minutes specifically for this purpose.
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A. General:

This booklet is your Question Paper. Do not break the
seals of this booklet before being instructed to do so
by the invigilators.
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The question paper CODE is printed on the right hand
top corner of this sheet and on the back page (Page
No. 44) of this booklet.
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Blank spaces and blank pages are provided in the
question paper for your rough work. No additional sheets
will be provided for rough work.
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Blank papers, clipboards, log tables, slide rules,
calculators, cameras, cellular phones, pagers and
electronic gadgets are NOT allowed inside the
examination hall.
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Write your name and roll number in the space provided
on the back cover of this booklet.
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Answers to the questions 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
machine-gradable Objective Response Sheet (ORS)
which wil! be retained by the invigilator. You will be
allowed to take away the bottom sheet at the end of
the examination.
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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
hottom duplicate sheet. :

INSTRUCTED TO DO SO BY THE INVIGILATOR | —% __—*

DO NOT BREAK THE YEJ WITHOUT BEING
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DO NOT TAMPER WITH/MUTILATE THE ORS OR
THE BOOKLET.
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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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B. Filling the right part of the ORS

The ORS also has a CODE printed on its left and right

parts.
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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.
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IF THE CODES DO NOT MATCH, ASK FOR A
CHANGE OF THE BOOKLET.
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Please read the last page of this booklet for rest of the instructions.
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N PART | : PHYSICS
% SECTION 1 : (One or more options correct Type)
gue - 1 : (& a1 3ife |t Ade yar)

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

39 @UE 4 8 ggfanet W € | IRE U # R fade (A), (B), (C) 3R (D) ¥, R
3 T A7 iy Wl § |

1. A particle of mass m is attached to one end of a mass-less spring of force constant &,

iying on a frictionless horizontal plane. The other end of the spring is fixed. The |

particle starts moving horizontally from its equilibrium position at time ¢ = 0 with an
initial velocity 1y When the speed of the particle is 0.5 u, it collides elastically with a
rigid wall. After this _collision,

LA~ the speed of the particle when it returns to its equilibrium position is u,.
(B) the time at which the particle passes through the equilibrium position for the first

timeist = n
Fra T

(C) the time at which the mammum compression of the spring occurs is ¢t = =~ ‘\/ﬁ

J B the time at which the partlcle passes through the equilibrium position for the
. Sz [m
second time ISIE':‘," T ._
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[_PHYSICS |

2. Two bodies, each of mass M, are kept fixed with a separation 2L. A particle of mass
mis i'fojected from the midpoint of the line joining their centres, perpendicular to the

line. The gravitational constant is G. The correct statement(s)is-(are)

(A) The minimum initial velocity of the mass m to escape the gravitational field of

the two bodies is 4 1\ /%M

~{B}~ The minimum initial velocity of the mass m to escape the gravitational field of

the two bodies is 2 /QLM*

(C) The minimum initial velocity of the mass m to escape the gravitational field of

the two bodies is }%J

~{-BT/ The energy of the mass m remains constant.

a1 fiei RF yede &1 gemm M e, & S B g 1 2L Rer @ T & | o
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3. Tw'tq:\?ehicles, each moving with speed u on the same horizontal straight road, are
apﬁ?ijéching each other. Wind blows along the road with velocity w. One of these
vehicles blows a whistle of frequency f;. An observer in the other vehicle hears the

frequency of the whistle to be f>. The speed of sound in still air is V. The correct

"
Q
7
>
o

statement(s) is (are)

L.

—A)” If the wind blows from the observer to the source, f,> f,.

~—B)" If the wind blows from the source to the observer, H>fi.
(C) IHfthe wind blows from observer to the source, f; < f,.

(D) If the wind blows from the source to the observer, LH<hi.

<1 are, R gl B TR 4 2, U 81 A AR eF W UE W 4 3R
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) IS 9y Ve @ 9d @ fewm A 97 |, fi<p |

D) A} a1g WId W& Yerp B fewn # @ B, fo<f |
Space for Rough Work / % %4 & g wam

N W h
g
f_lhﬁ ook
<

oy ke Ry b : VAR
A |



| PHYsICS |

A sté‘g'_éy current I flows along an infinitely long hollow cylindrical conductor of radius
R. Trls cylinder is placed coaxially inside an infinite solenoid of radius 2R. The

solenoid has » tums per unit length and carries a steady current I. Consider a point

P at a distance r from the common axis: The correct statemeht('s) is (are)

—AT In the region 0 < r < R, the magnetic field is non-zero.

(B) IntheregionR <r <2RI, the magnetic field is along the common axis.

-(-€)/ In the region R <r < 2R, the magnetic field is tangential to the circle of radius r,

centered on the axis.

=07 In the region r > 2R, the magnetic field is non-zero.

T R BT ¥ oM IR e Ao do @) o § o ReR kT /98 ¥ S |

9 de @l 2R Browr @ ol uReferer & areR W v@r T | g9

aRHferT # U Ul 1S e A € 9 U ReR aR1IE | Uo g p & forg

Sif T R 4 W B, B A @) T 98 (@)

(A) 0<r<R¥ o &= I¥ 6l & |

(B) R<r<2RH, JaPIg &7 @ ko amies oY e 9 & |

(C) R<r<2Rﬁ,§aﬁﬂﬂarﬁw$gﬁﬁmﬁ@a?méﬁwaw
7 |

(D) r>2R¥, YadN &5 YH ol T |
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5. quéj‘on-conducting spheres of radii R, and R, and carrying uniform volume charge

de:h%ities +p and —p, respectively, are placed such that they partially overlap, as

shown in the figure. At all points in the overlapping region,
(A) the electrostatic field is zero.

(B) the electrostatic potential is constant.

| _{Cy—the electrostatic field is constant in magnitude.

4By the electrostatic field has same direction.

G AP R, AT R, FIAT 91l WAl B A +p 9 —p UHAAM AT A
Ted W IR & 7§ 1 39 el B R W S9iv ouR g9 TeR 9
X1 AT E 1P d iR wu 9 sifvoifea € | sfieied e & gl dg )
(A) ReRagaaa g & |

(B) Rer Jgd fawg amR & |

(C) Rer degd &= &1 yRHATT 3=R 7 |

(D) Rer Jg@ &= @7 fem vHw ¥ |
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6. Usihg ;gﬁe expression 2d sin 8= A, one calculates the values of d by measuring the

corres%onding angles & in the range 0 to 90°. The wavelength A is exactly known
and the error in @ is constant for all values of 6, As @ increases from 0°,

_{(A) the absolute error in d remains constant.
(B) the absolute error in d increases.
(C) the fractional error in d remains constant.
—B7 the fractional error in d decreases.
P 2d sin 6= A1 ST FYA §Y &9 0 B A1Y R d T A W GRS § |
G AMO 790°F g 4 & | T A 1 AW g URYES: 9 ¥ a1 0%
A H R, 9 % At WAl F g wnE ¥ | SR 6 1 A 0° ) gt & 99
(A) dH FrRYg Ffe Rer e & |
J P g g & |
©) 4% P 3fe Rer et & |
(D) d¥ s Ffe Tt @ 1

7. The radius of the orbit of an electron in a Hydrogen-like atom is 4.5 a,, where g, is the

3h
Bohr radius. Its orbital angular momentum is py It is given that % is Planck constant

and R is Rydberg constant. The possible wavelength(s), when the atom de-excites,
is (are)
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The ﬁgure below shows the variation of specific heat capacity (C) of a solid
as a function of temperature (7). The temperature is increased continuously from 0 to
500 K at a constant rate. ignoring any volume change, the followmg statement(s) is
(are)<correct to a reasonable approximation.

.{A}f‘the rate at which heat is absorbed in the range 0-100 K varies linearly with

temperature 7.

heat absorbed in increasing the temperature from 0-100 K is Iess than the heat
required for increasing the temperature from 400-500 K.

there is no change in the rate of heat absorption in the range 400-500 K.

[ PHYsICS |
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the rate of heat absorption ipgtzases in the range 200-300 Ko

ﬂ <

|

1 1 i [ La
d| ] | !

100 200 300 400 500
T(K)

fryr ¥ frell A & R S ailar (©) &1 T9FE (1) W FiRar &1 <9
TR | AEHE § 0¥ 500 K ad WM ¥ 4 dad gig gl € 1 A X o
T § uRacd SUer &, e gee § BIF 1 () THEIT dide 98l 8 (©) 2
(A) 0-100 K ¥ 419, Jaenfa &o 3 & I W IRged e feamgdt |
(B) 0-100 K 9% qOAM B 9gM W G 1, 400-500 K T0HM & o
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[ PHYsICS |

SECTION - 2 : {(Paragraph Type)
A QoE - 2 ; (T WD)
This section contains 4 paragraphs each describing theory, experiment, data etc. Eight

questions relate to four paragraphs with two questions on each paragraph. Each question
of a paragraph has only one correct answer among the four choices (A), (B), (C) and (D)

o @S § fagial, Tl eiX siies! il B WA ATl 4 FFWE € | AN AW
Q Gt ame weT ¥ R ¥ BR ST W A U § | el o g § oy
¥ IR fFe (A), (B), (C) IR (D) & i @ Paa @ R AH & |

Paragraph for Questions 9 and 10

7e 9 v 10 & forg srgese

A small block of mass 1 kg is released from rest at the top of a rough track. The track is a
circular arc of radius 40 m. The block slides along the track without toppling and a frictional
force acts on it in the direction opposite to the instantaneous velocity. The work done in
overcoming the friction up to the point Q, as shown in the figure below, is 150 J. (Take the

acceleration due to gravity, g=10m s .

TF W U ¥ I g A TP 1 kg S H Yo B ARMER 3 SISl Wi &
TE T 40 m 3901 1 GO AU § | YSH TN T W A g §Y Wbl & | ¥
e W TP Y ol el 37 3 i R # o € | e | <y agER,
g 0 9% o & fag wior & oftpd a9 & fY 150 7 B B v
' (TEEIT RO g & A = 10 m s AN

y 1\

2>
- trpds P

Vo X0
Y2 _yr

i g V- (0
qN-n_:g-,ma/g? V=il

X -
N=2¢ 4 IX ST 5

9. The magnitude of the normal reaction that acts on the block at the point Q is
R QW Te& W & a1 Afeid ga &1 IRAT §
—~&] 15N (B) 86N (C) 115N (D) 22.5N
10. The speed of the block when it reaches the point Q is
o9 et g Q W Tgadl 8, $HG] T §
(A) Sms™ By 10ms" (€) 10:/3ms™" (D) 20 ms
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Paragraph for Questions 11 and 12

7o 11 3 12 & forg srgeve

A thermal %ower plant produces electric power of 600 kW at 4000 ¥, which is to be
transported to a place 20 km away from the power plant for consumers’ usage. It can be
transported either directly with a cable of large current carrying capacity or by using a
combination of step-up and step-down transformers at the two ends. The drawback of the il
direct transmission is the large energy dissipation. In the method using transformers, the  [REEESE
dissipation is much smaller. In this method, a step-up transformer is used at the plant side
so that the current is reduced to a smaller value. At the consumers’ end, a step-down |
transformer is used to supply power to the consumers at the specified lower voltage. It is
reasonable to assume that the power cable is purely resistive and the transformers are
ideal with a power factor unity. All the currents and voltages mentioned are rms values.

TS AR fIR[a HEF 600 kW BT AR 4000 VIR I ST &, S 20 bm & G W
IyAIFR B SUAN b A o Rl W & | 39 1 a) Se URT qE-EEa arel
SR A AT I GHd1 & T I AR W STl 9 quErft TraeEY Bl RS
forar s wwar & 1 woIE W91 FT S IF € 6 s ool & &Y 9gd IS BT ©
S TRABER & ST & aiid 9 &9 95 SF BT 7 | 39 i § Ud S
TFABER I Y IR AT T & OraN 9RT &1 A $H 81 WY | SUNE &
RR A svarht grawhR &1 wm e Sar 7 ) SuHieel $ e e e
diee W fagga wfad <1 1 @S | A8 7 S @l § {6 Sied g iR & qen
STAGTR AMEe &, 9 I Ul Ul Uh & | Sleciad T gRIS d dlocdral
ST A rms A9 H § | _
11, In the method using the transformers, assume that the ratio of the number of turns in
the primary to that in the secondary in the step-up transformer is 1 : 10. If the power

to the consumers has to be supplied at 200 V, the ratio of the number of turns in the
primary to that in the secondary in the step-down transformer is

TRIBMR & WA A arell fafy ¥, a8 A4 5 SRl RInR & TiEE g
fgcias & @UTi ot W& &1 3Fu 1: 107 | Ife f9gga wifda, Suviemei &1
200 VR &Y Sl & O AT oGk # Ui 9 fgdiae & ouc] o 9@
&1 AU &
—K) 2001 (B) 150:1 (C) 100:1 (D) 50:1
12. If the direct transmission method with a cable of resistance 0.4 Q km ! is used, the
power dissipation (in %) during transmission is

iy U Fiee & ST fora s Raer ufoRie 0.4 Q on! € T8 UcUeT U9 B
Rerfa o oifed &0 (% W) &
(A) 20 —B7 30 (C) 40 - (D) 50 @
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Paragraph for Questions 13 and 14
T 13 3R 14 % forg arpede

A point charye Q is moving in a circular orbit of radius R in the x-y plane with an anguiar
Qo
2
A uniform magnetic field along the positive z-axis is now switched on, which increases at a
constant rate from 0 to B in one second. Assume that the radius of the orbit remains
constant. The application of the magnetic field induces an emf in the orbit. The induced
emf is defined as the work done by an induced electric field in moving a unit positive
charge around a closed loop. It is known that, for an orbiting charge, the magnetic dipole

moment is proportional to the angular momentum with a proportionality constant .

x-y del § R Bl 3 g T # U 0 g o1y o Bi 1Ry & aRedr a1 <@
g |sﬁqqﬁaﬁ?ﬁ%’mﬁa?ﬁwa?§wwwwé | 31 T UHEH

YOI &F B HNEE 2w § a1 wvd € e 99 0 A B 99w Afbvs
THRAM <X W 9501 & | I8 A 5 391 IR o 9 Bow Rer wed) € 1 geadiy
89 & oI | B A Yo emf ARG BN ¥ | vb URG Rie &F gRT 3HE 99 Ay
B A QP ART R GAN A fFY W B A a1 IR Redaws g6l em)
PEI VA € | 98 WG & 9 U WY Yo wE § GRYE0 awar ¥ 99 9qa

FEDI Teyd ST TS B T F Sguin B & Rt s Rerid p Y |

13. The change in the magnetic dipole moment associated with the orbit, at the end of
the time interval of the magnetic field change, is

o w7 Rl 7 geer &9 F aRad 8 81 ¥, 99 aRTe & o A
ST & FeT W WA I faya amept § aRadw ¥

BOR? BOR?
@ -yporr T - e o) yaor

14. The magnitude of the induced electric field in the orbit at any instant of time during
the time interval of the magnetic field change is

AT &1 3 URaH ¥ R T A e R & 0% IRG R & 1 A &
w 5 —er 5 © BR ©) 28R
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Ve

velocity @. This can be considered as eguivalent to a loop carrying a steady current
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Paragraph for Questions 15 and 16

e 15 31 16 & Y 3T \‘1\@'

and Z number of protcns in the nucleus. The energy equivalent to the corresponding mass
difference is known as the binding energy of the nucleus. A heavy nucleus of mass M can
break into two light nuclei of masses m, and m; only if (m;+my) < M. Also two light nuclei
of masses m; and m, can undergo complete fusion and form a heavy nucleus of mass

M’ only if (msy+ my) > M. The masses of some neutral atoms are given in the table below :

@ NG 4 x BT S (4-2) e T Z el & s & A @ w9 g ¥ |

SHAT @ U b THI

o7 6] 99 ol FED & | TP SAHH M BT W NS

m, T4 m, SR & &1 s Ml ¥ fyufed &1 Aadl &, TS (my + mp) <M | T
my Td my ST & QY TAS TS Q0 GAGT PR, (B M FAEE BT AR RS
wﬂaﬁ%,uf&(m3+m4)>M’ | P9 AR F FH 9 <ad ¥ 77 W T

' 1.007825 u ?H 2.014102 u ';’H 3.016050 u

4
2He

4.002603 u

‘i |6015123u |71; | 7.016004u | Tzy 69925325 u

52
14°€

81.916709 u

éizGd 151.919803u | 2pp, | 205.974455 u | 29p; | 208.980388 u

24

210p,, 1 209.982876 u

82 33

( q;«‘g undergoes alpha decay, is :
v w9 faxmraeEn § NG 20Po (ewE FRA &, A9 Yol U F RS il

(1 u=932 MeV/c)
15. The kinetic energy (in keV) of the alpha particle, when the nucleus élOPo at rest

7p]
)
p]
>~
X

f.4l¢7 .
—v  (keV HEA E . o
&/M’ —) 5319 B 5422 (C) 5707 (D) 5818
16. The correct statement is SULY Lod Los A7y
(A) The nucleus gLi can emit an alpha particle. U e ¢ Y.0626e03
8
'2.0\“" (B} The nucleus giOPo can emit a proton. 10 9. qgas‘%é
\,\,00'7,{‘5% (& Deuteron and alpha particle can undergo complete fusion. _ 904" 1 §
‘,{it (D) The nuclei 071 and ¥2Se can undergo complete fusion. o¢
i 1 g\ 30 34 . ¢
-0 q:[ﬁ Jh -g- 209 - q}m{g
(A) WgLiWWWWﬁﬁWWHT%l .,uﬂ-QHD‘&
(B) I 2 Po Yo WIEH ST HX Heel g1 'Doﬂl }
(C) SgexH Sﬁ‘\fﬁw‘ mqﬁw w750 ¥ | \%g;i
(D) T 1%zn T e $2Se yot e FR Hd & | sl
Space for Rough Work / %¥d T4 & T w3 ’L‘,B'Z L % 1
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|_PHYsICS |

SECTION - 3 : (Matching List Type)

B! S - 3 : (YA Al UBR)
This section contains 4 multiple choice questions. Each question has matching lists.
The codes for the fists have choices (A), (B), (C) and (D) out of which ONLY ONE is correct.

sﬂmﬁugﬁlmmg | 5P ged H GHe gl & lﬁﬁﬁ%%ﬁﬁs%

faweg (A C) 3R (D) & 9 | Faar Wﬂé’t%‘ |
17. Match List I with List Il and select the correct answer using the codes given below
the lists :
List1 _ List I1
P.  Boltzmann constant 1. [MIAT™
Q. Coefficient of viscosity 2. [ML'TTY
R.  Planck constant &) 3. [MLT '3K*] Ve
S.  Thermal conductivity 4. [ML*TKk d
AN PTG I G BIRT oik girt & i R W e @1 vam e
el TR g
T 1 iRl
P. qlecqdd fadie 1. [MLT™
Q. WAl UiE 2. [ML'TTY
R. Wi Hadaie 3. [MLTK™Y
S. BT ATABal 4. [MLI’TKY
Codes : |
P Q R S
A 3 1 2 4
B 3 2, 1, 4
_i 4 27173
D) 4 1 2 3
Space for Rough Work / %<x FT4 & fore ==
B-the B, wex
TY v T4
Mbg T x T MILT 2L
\ lr’__/ _)%:_/__ !

12 )4
~L 1
ML T Bt e
1Y

e, T
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18. ',A right angled prism of refractive index , is placed in a rectangular block of
re',sractive index g, which is surrounded by a medium of refractive index s, as shown

in the figure. A ray of light ‘e’ enters the rectangular block at normal incidence.
Depending upon the relationships between g, p{ and 4, it takes one of the four

possible paths ‘ef’, ‘eg’, ‘eh’or ‘ei’.

G 1, HUGSTE b GBI DS B o, HTERS & HRADR AD 4§ Y1 W & |
ot areRen 4, TS F A @ o § gy orgen ) g E | T
RARUT ‘¢’ JTITHR G TR ATcraaa e Y & | gy, g, 3R 4y & AR W
W@ﬁ@mﬂﬁwquﬁ‘eﬂ ‘eg’, ‘oh’ T ‘ei’ W § Th ol g |

[ — . 397(’"
\S‘\
/ : ) Qc(ﬁ‘;{/v'

17) H3 7

~ Match the paths in List I with conditions of refractive indices in List II and select the
correct answer ustilr;?[ the codes given below the lists:

A 14 R T o Bl g 0 P S B wE @ At A iR gfea
¥ T A T Bl B TN TG FEl K G
List1/3=NT  ListII/gAIL B Myt
P. eof 1. y1>\/5_yg ' NE% }4’7}0
Q. e—gy 2. > pyandiUd > 11 iy
R. e—oh 3. T ’(‘
S. e—i 4. <y <\2 pp andiTd > 1y '/r>m“‘ﬁ¢,
Codes : y Hi
P Q R S J
A) 2. 3,1 4 ﬁ>¢¢,
B 1 2 4 3 Hi
c 4 1 2 3 M >T it
_Dy2- 3. 4 1

Space for Rough Work / £ ) mﬁ%ﬁqw

oy s |
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19. Match List I of the nuclear processes with List Il containing parent nucleus and one
of the enc!i products of each process and then select the correct answer using the
codes given below the lists :

YA IH §B TSI gl @ lWIIﬁﬁW@?WWa
U Sff et @ T T ¥ | gfel B AR RY T e @ e ey
@W@ﬁq:

List 1/t 1 List IT / 3t 11
P.  Alpha decay 1. éSO—>;5N+.....
VehlEE Vv
+ 238, 234
Q. B decay 2. U=y Th..
p*erd
R. Fission 3. lgsBl ;§4Pb +
S.  Proton emission 4 229Pu —>;‘;0La+
I I
Codes :
P Q R S
A 4 2 1 3
B) 1 3 2 4
~er 2 1 4 3
@ 4 3 2 |

Space for Rough Work / &4 &/ a:‘fﬂQ'?IFT

wr o | y LM



Atk e e o AL R

20.

' ﬁ%&F—)G—»E ‘and E—~F—H—E as shown in the PV diagram. The processes
involved are purely isochoric, isobaric, isothermal or adiabatic. £/
T TH-IRAE aed N & U A @, e d T Py IRY F JTER 3 B
4T T E—F—G—E d E-~FoH—E# o Wl 9 & | Wefgd we ged: @
ARG, G, GEaE A1 v E |

P A
Lt
32Pg
4{"«
Py
\'[
Match the paths in List 1 with the magnitudes of the work done in List IT and select
the correct answer using the codes given below the lists.
?ﬁﬁlﬁ%ﬁ@@ﬁﬁﬁﬂﬁﬁﬁﬁ@fﬁﬁﬁﬂﬁqm%wa@maﬁﬁw
3R el % M R T e B gAY wE IR IR |
List I/ 1 List I1 / = IT
P. G-E 1. 160 PyVyIn2 ¥
Q. G—H 2. 36PyV,
R. F—H 3. 24PV,
S. -G 4, 31PyVy,
Codes :
P Q R S

#5403 2 1o
8 4 3 1 2
) 3 1 2 4
ot 3 2 4

[ PHYSICS |

One mole of a monatomic ideal gas is taken along two cyclic processes

**7

Space for Rough Work / ®ed %1 & ferg @1
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PART Il : CHEMISTRY

| QECTION —1: (One or more options correct Type)
. guE -1 (T AT 3iferes W faew wm)

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

TS W 8 gRBT v § | s e ﬁﬁwﬁm(A)g(B),(C)Sﬁ?(D)a‘, for
Y T A ad Y

21. In the following reaction, the product(s) formed is(are)

Frfefaa s & Saemaet o gamd
Q
OH oM 1@
CHCl4 - L ¢
OH-
CH,

OH 0 OH OH
OHC\QCHO QCHO
CH, HaC CHC, HiC CHCl, - CH,

P 0 R S .

(A) P (major) \fB')l 0 (minor) (C) R(minory (b} § {major)
P (7e) Q (31ror) R (o) § (7=0)

22. The K, » Of Ag,CrO, is 1.1 x 10-12 gt 298 K. The solubility (in mal/L) of Ag,CrO,ina
0.1 M 4gNO, solution is |

(A) LIX107T By 1L1x1010  (C) 1L1x102 (D) 1.1x 109
Ky, (4g,CrO) ®T A1 298 KWR 1.1 x 10-12 § | 0.1 M AgNO, & faeta 7 4g,Cro,
@I faergar Merrefiex § &

(A) 1.1x10M (B) 1.1x10°10 (C) 1.1x10712 D) L.1x10°
Space for Rough Work / WW%WW
; 2 -
(0" S= rixio ’

<10
L™

o D
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23. After completion of the reactions (I and II), the organic compound(s) in the reaction
miktures is{are)
vrgfae srfhfmam (JWII)QE\I%%ﬁﬁéWW.wmﬁH?ﬁwﬁmﬁ?ﬁ
AfrE @ freY) @ 94 |

ReactionI:
arfufpar I

ReactionII :
siffpar I :

0
)LCHzBr' H,C
Reaction 1 :
Reaction I :
Reaction I :
Reaction 1 :
affsran 1
SIBERINE
arfofsrar I ;
- arfifepan 1

H,C™ CH
?1 0 mol) ? aqueous/ Wiy NaOH

0
/u\ Br, (1.0 mol)

0
)]\ Br, (1.0 mol)
- M

H3C CH3 o O
(1.0 mol) CH,COOH OAg”fL

0 ] O
CBr, Br3CJ\CBr3 BrHZCJ\CHzBr Hsc/u\ONa CHBr;
0o R s 7 T v 0%
P and ReactionI1 : P
U, acetone and Reaction I : Q, acetone
T U, acetone and Reaction I1 : P
R, at_:gione and Reaction II : S, acetone

PR ufpar I: P

U, v iR iR 11 @, T
T, U, THCH 3R AT 11: P |
R, WOe 3R afyfpar I1: 8, TieH

*% 7

Space for Rough Work / a %14 % ToT
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24, Thel'r"q?j;ajor product(s) of the following reaction is(are)

OHY : _ .
aqueous Bra (3.0 equivalents) 2 _
. // '\

~
SO4H K !
@ J@& aﬁ:ﬂ
SO4H
~&y P By 0 (C) R 0) §
FrefaRaa sfifear 1) T seme &)
OH
el Bra (3.0 JoudM) )
SO4H
OH
Br Br
o f;r Q& B»i;t
SO,H SO.H
P
(A) P B) 0 (C) R D) §

Space for Rough Work / <8 %14 *WW

v " AR
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25, inthenucleartransmutatlon |

9.4 R

Be+Xl§——"' Be+Y T

(X, Y) is(are)

By, m) ~By (p.D) © (DY ) &.p)
FrrferRaa e deiaRoT

Be+ X —> iBe + Y

¥ (X, V)82

A, n) B) (p, D) () (D) ©) &.p)

26. The correct statement(s) about O, is(are)

<4A) -0 bond lengths are equal.
(B) Thermal decomposition of 0, is endothermic. -

>
4
L
=
10
T
O

(C) O, is diamagnetic in nature. “~
By O, has a bent structure. |

0, % ¥ # |d) ged ® (2)
(A) 0-0 3NTEH] F Fars W © |
(B) O, %! AT RS S 8 |
(C) O,wldad g |
(D) O, ER= i Bl © |

Space for Rough Work / ﬁm&»‘fﬂqm

x>

Y
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27. The ‘,)tik.(fiérmal dissociation equilibrium of CaCO4(s) is studied under different

condi‘liins. _
CaCOs(s) === CaO(s)+ COx{g)
For this equilibrium, the correct statement(s) is(are)
(A) AlTis dependent onT
—{B) Kis independent of the initial amount of CaCO,
(C) Kis dependent on the pressure of CO,atagiven T

_(D) 4H s independent of the catalyst, if any
CaCO,(OTR) & & e o) \rmmawen &7 srags A= srawenat § far
™ |
CaCOx(s) === CaO(s)+ COy(g)
T HRTaRI & o), 1) wewe & ()
(A) AHTUEN W R &ven & |
(B) IR RRRTH (K) CaCO, & IR GRHOT 1) Py 7} owar & |
(C) KTgd a1 W €O, % T W ik e |
(D) AH IIRF (3R &) & 999 W v =8 avar & |

28. The carbon-based reduction method is NOT used for the extraction of
(A) tinfrom SO, (B) iron from Fe,O,

~—{C} aluminium from 47,0, ~By magnesium from MgCO, - CaCO,
Aol & PR § B ametRe s R By R ot 8 @
g ? | |
(A) Sn0, 9 fe7 (B) Fe,0,¥ 3ITRA
(C) 4L0, ¥ Vgfafrm (D) MgCO,-CaCO, ¥ Hfifdram

Space for Rough Work / %%a 1 % oo =

" 2 LR
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SECTION - 2 : (Paragraph Type)
Bl Gus — 2 ; (BT THR)
This section contains 4 paragraphs each describing theory, experiment, data etc. Eight

questions relate to four paragraphs with two questions on each paragraph Each auestion
of a paragraph has only one correct answer among the four ch0|ces (A), C) and gD

39 GUs 1 Agial, uaiil @i dieel onfe &1 g9 qrel

aaa@awmﬁﬁaﬁﬁﬁa@twﬂm ﬁﬁaaiaaaaum
& IR faF (A), W(D%ﬁaﬁamw'ﬁaﬁ?l
Paragraph for Questions 29 and 30
WS 29 Td 30 & ford srfme

An aqueous solution of a mixture of two inorganic salts, when treated with dilute HC/,
gave a precipitate (P) and a fiitrate (@). The precipitate P was found to dissolve in hot
water. The filtrate (@) remained unchanged, when treated with H, in a dilute mineral

acid medium. However, it gave a precipitate (R w?h H,§ in an ammoniacal medium,

The precipitate R gave a coloured solution (S), when treated with H,0, in an
aqueous NaOH medium.

<Y SIFEFTS vl % v Psor @1 ST ReaT 9 HCI et g1 SITER 4%
TE a8y (P) AR TP fhege (@) 1 & | @y P Il § gormele ¥
frese (@) a7 @S ol wream # [, gR1 fide o) aRafia @ 2
forg TP wegs A B,S & |1 e (R) 31 € | 318U R & WY el
NaOH W18T @201 H,0, 3 siffrar $i e (8) o & |

29. The coloured solution S contains

(A) FeyS0,), (B) CuSO,  &r ZnSO, (D) Na,CrO,

A foera s 9 Sufera &

(A) Fey(S50,), (B) CudSO, (C) ZnSO, (D) Na,CrO,
30. The precipitate P contains

(A) PB (B) Hgl — S} Ag' (D) Hg

ey p o guferd €

(A) PH* (B) Hg,' (C) Ag" (D) Hg*

Space for Rough Work / &< EHT&%%I‘Q‘W

7 . [AMERARN
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N . Paragraphs for Questions 31 and 32
! M W 31 Td 32 & ford sedT

P and Q are isomers of dicarboxylic acid C,H,0,. Both decolorize Br,/H,0. On
heating, PWrms the cyclic anhydride. ) ,1@
Upon treatment with dilute aikaline KMnO,, P as weli as Q could produce one or
more than one from §, T and U. |
P 3R Q Vs SEeEiHfasd s CH,0, & < FAEIA § | S Br,/H,0 I
TRM &Xd & | T o3 R PP TIEIESISS §97a1 & |
] &R KMnO, 8R1 P 3R Q 3(eT7-37e7 JAMH(HAT S U@ oral U 4 (S
e §, T3/RaT U &1 9&d & |

COOH COCH COOH
H——OH  H—-OH  HO——H M
H——OH  HO-T—H H——OH theg

COOH COOH COOH |

S T | U Voo
31. In the following reaction sequences ¥ and W are, respectively

frferRaa arffspan srgewHl &, Vel wamae: §

oty '
0 N Y /00*91;
A /C =t /C —c
A{Cl4 (anhydrous) 1. Zn-Hg/HCI nev ¢ oc
O e
| 2. HPO,
0 4
CHZOH
(A) o and/3R (B) | and/ 3R
W 0 CH OH
HOH,C
_(J/ o and/3iR @ (D) 7]\ and/a'R m

Space for Rough Work / E55) Eﬁ*ﬁlﬁ"@]ﬁ
o

Oy
et \ ﬁ//g
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32. Coﬂ&i’()unds formed from P and Q are, respectively

(A} "Opticatiy-active-S and optically-active-pair (T, U)

~{(B}> Opticaily inagti/ve § and optically inactive pair (T, U)

4 plicaily active pair (T, Uyand-eptically active § o<

(D) Optically inactive pair (T, U) and optically inactive §
P3IR QERT 9 e swsr &

(A) 939 oI § T gavr qoi g (7, U)

(B) IV Ff¥pa S T4 yavr Mfdea g (7, 0)

(©) g1 e I (T, U) W& v goiep

(D) v [T g (1, U) 7d spav Fifsa §

| CHEMISTRY |
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Paragraph for Questions 33 and 34
U 33 U9 34 & ford e

& a . .
A fixed mass ‘m’ of a gas is subjected to transformation of states from K to L to M to
N and back to K as shown in the figure

U 1N & FREd S m @) oraven tRIIT KA LA M N 997 a9 K &
oy gy ford o &

A
K L
Pressure
HE|
N M
Volume aﬂqa:{r
33. The pair of isochoric processes among the transformation of states is
(A) KtoLandLtoM B} LtoMandNtoK
(C) LtoMand Mto N o (D) MtoNandNtoK
St ORa 1 Rerferl 3§ wsmrdfye wow g & |
(A) KAILIRLAM ~ (B) LAIMIARNAK
(C) LEMIRMIAN (D) MUNIR NWK

34. The succeeding operations that enable this transformation of states are
(A) Heatjng, cooljng, heating, cooling (B} Cooling, heating, cooling, heating
~—€Y Heating, codling, cooling, heating (D) Cooling, heating, heating, cooling
ife ORaTe S § srawel IRadH! & wers €, 98 §
(A) TH 391, T, ST WA W (B) TTI, T, T, T A W)
(C) M, dsI, I, T WA W (D) e, T, T, T A W

Space for Rough Work / &<d ﬂmi‘%ﬁ"lq‘@lﬁ
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. ."fffi' Paragraph for Questions 35 and 36

2 e 35 T4 36 & ford) SR
The reactions of Ci, gas with cold-dilute and hot-concentrated NaOH in water give
sodium salts of two (different) oxoacids of chiorine, P and 0, respectively. The Cil,
gas reacts with SO, gas, in presence of charcoal, to give a product R. R reacts with

white phosphorus to give a compound §. On hydrolysis, § gives an oxoacid of
phosphorus, T.

Cl, 19 T SR Wi NaOH & Sieiy Rera gR1 %99 3 ok T araeen ,
aﬁmwa(ﬁﬂ)mﬂﬁ%ﬁaﬁm-w%wﬁmwmaﬁ?géﬁ% i B

Cl, () AP Bt SuRerfy # 50, (g) A ST a7 IUT R 2@ R | R Ghe %
BRBIRE gRT MBI A § &1 & | 8 B ST BT $rReRa 51 =
UF S T & | =
35. R, S and T, respectively, are 6 S e | ué
<AAT S0,Cl, PCIs and H,PO, e % (B) S8O,Cl,, PCIL, and H,PO, ‘
(©) S0CL, A1, and HB0} « qofsoczz, PCI, and H,PO,
R, S 3R THH &
(A) S0O,CI,, PCI 3R H,PO, (8) SO,Ci,, PCI, IR H,PO,
(C) Soct, PCl, SR H,PO, (D) SOCH, PCI; 3R H,PO,
36. Pand @, respectively, are the sodium salts of
~tA)  hypochiorus and chloric acids (B) hypochlorus and chlorus acids
(C) chloric and perchloric acids (D) chloric and hypochiorus acids

PR Q H9Y: 396 QST wigor & ,
(A) BRUFERY 3R FiRe 3 (B) ERUITIRY 3R iRy ary
(C) FNRT 3R WaAIRF 3 © (D) FIR® R ERUTART ol

Space for Rough Work | T W Q?ﬁ-llf@lﬁ

tNasn — Mgot + Aot 0 4y Wl
& ty +50, — Yo |
e _
« N £ s, soct,
U 0, —, 50,lh A7 |
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| ,% SECTION - 3 : (Matching List Type)
‘ GUS - 3 ; (GHT Gl UHR)

This section contains 4 multiple choice questions. Each question has matching lists.
The codes for the lists have choices (A}, (B), (C) and (D) out of which ONLY ONE is correct.

S GUS § 4 qgREeT YT § | Uld we & QAo qEl & | Rl b o wie %
fawea (A), (B), (C) 3R (D) & P & Faa ww ol € |

37. Match the chemical conversions in List I with the appropriate reagents in List IT and
select the correct answer using the code given below the lists :

RE ¥ 67 R It wuiarvil @ gl 1 H U T Swgw aftedsl &
W@WW@@R@%%M@WWWW@W@

| List I _Eat 1 List IT G 11
P —— = (i) Hg(OAc),; (ii) NaBH,

Q. %ONa I %—OEL ® 2. NaOEt

]

L .
R () LA 9 3. EtBr
S. @/ e O’@ 4 (i) BHy; (ii) H,0,/NaOH
OH
Codes :
P Q R S

—K) 2 3 1 4~

B 3 2 1 4~

€ 2 3 4 1

D) 3 2 4 1

Space for Rough Work / Wﬂ%ﬁvm

o " [AEREL
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38. The uht,_)_'%!anced chemical reactions given in List I show missing reagent or condition
(?) whmh are provided in List II. Match List I with List I and select the correct
answer using the code given below the lists

Wlﬁ%ﬁqawwmﬁﬁmﬁﬁaw%ﬁaﬁﬁwm@nﬁwnﬁﬁné
€ | gl 1 w1 ¥ e i qon g & 9 fe ™ @ o g
List [ /g 1 List H /Y 11

?7
. Pb0O, + H,50, —» PbSO, + O, + other product /377 Seqrg 1. NO
- '
N ’h:“'?ﬂ’l" - Wl pam-t T
Nay$:0y + Hy0 —> NaHSO, + other productery Jere. 2. b« -
x « |
Yy 2?0 :
R NyH, = N, + other product/amy Seare 3. Warm/Ty
g ? : 4, (I, ™
© XeF, —» Xe + other product/31=T 3ayre : 2
Codes :
P Q R S
A 4 2 3 1
—BT 3 2 1 4 -
€ 1 4 2 3
O3 4 2 1 «—

Space for Rough Work / %<3 & %ﬂ-r(rwq
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The standard reduction potential data at 25 °C is given below.
Wwﬁmﬁmwﬁwﬁﬁﬁﬁi ,}?
W
E°(Fe¥*, Fet)=+0.77V, o
E°(Fé*, Fe) = —0.44 V o1 '
_ MY
E°(Cu?*, Cu) =+034V; -«V}

E°(Cu*, Cu)=+0.52V
E°[0,(g) + 4H* +4e” - 2H,0] =+123 V]
E°[0,(g)+2H,0+ 4e~ »40H] = +0.40V
E°(Cr, Cr)=-0.747V;
E°(Cr, Cr)=-091V

Match E°of the redox pair in List I with the values given in List II and select the
correct answer using the code given below the lists :

| {{é’tlﬁf&ﬁnﬁmwzﬁqﬁnﬁﬁﬁnﬁmﬁwﬁ@ﬁﬁ

W%%mﬁmmmmﬁwgﬁﬁ
List I RTR 1 List IT /Rgdt 11

P. = E°(Fé*, Fe) 1. -0.18V
Q. E°(AH,0 == 4f* + 40H) 2. 04V
R. E°(Cu* + Cu —2Cu’) 3. 004V
S.  E°(Cr, Crt) 4. -0.83V
Codes : '
P Q R S
Ay 4 1 2 3
® 2 3 4 1
1 2 3 4
—By 3 4 1 2

Space for Rough Work / %< %W & foq ®I=

(qn 1770+ Gy (ow) = 13 &

**7
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40. An aquetbus solution of X is added slowly to an aqueous solution of Y as shown in List L.

The girition in conductivity of these reactions is given in List I1. Match List I with List II
and select the correct answer using the code given below the lists :

List I List 11

P (C,Hsh3N + CH;COOH - 1. Conductivity decreases and then
X % increases _ : -

Q. KI(0.1M) + AgNO; (0.01M) 2. Conductivity decreases and then
X ' y does not change much

R. CH;COO0OH + KOH 3. Conductivity increases and then
X v does not change much

S. NaOH + HI 4. Conductivity does not change much

X vy - and then increases __/ |

x%m?ﬂwﬁmqﬁwmma?ﬁwﬁamﬁ-eﬂifmwérﬁﬁﬂ?ﬁlﬁ .'
feamar & | et § S Ao o ferar it F R
P A 1§ A SR don GRRE ¥ N R T B @ wen o
el ; |

>
=
=
w
I
o

TR G+
Sl G il

P. (C,Hs);N + CH,;COOH 1. B gedl § SR Torvag ggdt & |
X Y

Q. KI(0.1M) + AgNO; (0.01M) 2. Fre1pdl "l B AR qeavEr e
X Y - uRgfaa =& et |

R.CH;COOH +KOH 3. UCAHAl dgdl & &N dvErg e
X Y gRafda el g |

S NaOH+HI 4. FroHdl e gRafag T8 @R sl
X v TR JEdt & |

Codes :
P Q R S _

—A) 3 4 2 1 _ 7

B 4 3 2 1

€ 2 3 4 1

0 1 4 3 2.

Space for Rough Work / %<a m%ﬁqw
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PART Il ; MATHEMATICS

SECTION 1:(One or more options correct Type)
S — 1 ; (T T IS G2 Req 1aR)

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

<4 @S ¥ ¢ agREe T § | e u § TR fEed (A), (8), (©) IR (0) , frd
d UH A7 A HE & |

’vl_,

41. Circle(s) touching x — axis at a distance 3 from the origin and having an intercept of
length 2\/5 on y — axis is (are)
by Py —6x+8+9=0 (B) K +y*—-6x+Ty+9=0
~Ey X+y -6x-8y+9=0 D) x*+y’-6x-Ty+9=0
¢ - O B ARG Q3 50 W waE P AT (@) Ty - 3 W 27 AT
S Are(Ere) 99 € (2)

(A) F+yP—6x+8y+9=0 (B) Pyt Ty +9 =0 »
(C) x*+y’—6x—8+9=0 (D) x*+y*-6x—7y+9=0 c %_},"-}
42. Fora € R (the set of all real numbers), a # -1, o oY N
lim (1°+2°+ ... +n%) 1 . o 5,0 )
- (n+ 1) [(na+ 1)+ (pa +2) + .. + (na + n)] 60 s 6%/ k9 !
Thena= _
. ' -15 —-17
(A) 5 (B) 7 C) 5 ©) =5~
a & R (T It el o gqeEd), a £ - 1, % oy
i (19 +2°+ ... + 1) 1 (5/) ~ ) 2%
n—=® (n+1)*1 [(na + D+ (na+2)+. +(na+n)] 60 o /allp
dd a= | fd+ y
-15 -17 '
(A) 5 (B) 7 €) = D) =~ /
Space for Rough Work / at ®Td & forg wrm ‘} '_L N
A l—M 1%
e % :
a1z p = 1-\3-WMM Vg
s «—?—t\ﬂe")" | AL s %
5 )[z—a)’,z) / @u) n nk + n(n+) y hﬂ/ﬁﬁm- 4
« f@""j.’\ (‘ ht —L"‘T M= 1)"”‘)”
‘ (s [ w2 )
24, -2 32 " T3 |
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; 1
43. In a tnangle PQR, P is the largest angle and cos P = . Further the incircle of the

tnangle touches the sides PQ, QR and RP at N, L and M respectively, such that the
lengths of PN, QL and RM are consecutive even integers. Then possible length(s) of
the side(s) of the triangle is (are)

(A) 16 (B) 18 (C) 24 (D) 22
Bt POR, 3§ P e BV & T cos P—+ | 3% SR e T s

YAl PQ, OR T RP & AT N, L3N MW 39 @R el & & i PN, oL
AT RM BT Sl BN W QiR € | 99 e 9 qen openel) @
Teifad =g (TR & (&)

bJ

A) 16 —B) 18 () 24 ~By 22
44, Two lines L 5,—L"—andL TX= a,“z' Z are coplanar. Then a can
A ) 17 2-« i
take value(s) o~
A1 B) 2 €) 3 - “(‘57 4
ARG Ly ix=5, 70— =S a1, x= 0% =3
g1 Fael &
(A) 1 (B) 2 C) 3 (D) 4
/s]
45. 1f3* =4 thenx= . Q
'_..
_ 210g3 1 2log, 3 <
A Jlog2-1 @ 2—log3 g O Tieg -1 B
I 3 =4 79 x = =
2log, 2 2 1 2log, 3 g
A Tlog2-1 ® 77053 © TTg3 O 731 BB
3 82 Ea 0g;
Space for Rough Work / %<3 %14 & fet wn= TR Ve
B, 3= A~/ TR =A" S S b
w= (-0 by, > XAy, | A e A

%‘EH L‘(}"’ 'W‘LZV p lzx (1 - 21‘1}) ]rm)}% 13 A

nteVint 8

0 o Vv

LYZ “n; W , ) n'}jl« bt 2

%6712" ~/ pmoInd . nr > Y ke

2,1 =

7% o -h’ path ! ihf”
e el ™ 1‘_.0’,\.{.;] 7@/"‘“

Q \1{n+‘) 43(”‘*” 5 whitn4 &

el L Inay ‘L
v C Mna g 7 o QT
Qi) En e )" R ) - 33/ V[ WALk s Ryt b

- \4n2—1

B QJ\-(.L) 6’\44,) 3 P Y R :s.\@n -PZ#\-}—)
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46. Letw *;%andP: (w':n=1,2,3,..}. Further H, ={z e (C:Rez>5} and
>4

—1 '
H,= {z € Z:Rez <7} , where € is the set of all complex numbers. Ifz, € PN H|,

z, € PN H, and O represents the origin, then £ z, Oz, =

i n 21 i
w3 wi ek e g
3+1
m:nfﬁ?w=3%a‘mp={w":n=1,2,3,...}.§ﬂ‘c)73¥f%1ﬁaﬁ
1 1
.H!={Z€CZRCZ>'2'}W H2={ Rez<"'} &l C G gl &1
wqead 81 A 2, e PAH,,z, € P H, 1 O Helldwg Wel¥ &_ar 8, 99
Lz 0zy=
s T , 2n Sn
(A) 5 B) ¢ tY . (C) 7 Oy =
2 _ 6 \_Ma 3 . 6
v ¥ wtl = Yty 2%
47. The function f(x) = 2|x|+|x+2[-l|x+2|—2|x|]hasalocalmmlmumoralocal
maximumatx = w4+ XY ~Lep
2 2~
—py 2 5 (0 2 4 () 3

HAT S0 =2 x|+ x+2]=|]x+2]- 2|x31wwwﬁﬁawmww—rﬂa
Fem Sy FAA W R, 98 €

—2

(A) -2 B) 7 (C) 2 (D)

TS

48. Let w be a complex cube root of unity with @= 1 and P = [pU] be a n x n matrix with
py= ©™.Then P?20,whenn=
(A) 57 (B) 55 ~€T 58 ~—D] 56
GBS BT UD A T o ST, T8l @ 1 TAT P = [pU]Q_CI'TnonaIE'
iR, el p,= 0™ 1 99, PP# 0,99 n=

(A) 57 (B) 55 (C) 58 (D) 56
' Space for Rough Work / %<e %14 % foT0 i 9~

122 £ 5 L l/—-\}*’é’;
A AR S A w v A
) v Tt
;1/”? ‘):&ﬂ Y “»——7/'““”“’6’“’I""’wb‘L
4 Im%ﬂﬁ?l w 7
Y J ) D ENONNE IV .

wy ) = AESDRHOR

Lw
2R S S lx_ﬂ-a-}u—-) «.-‘,Z_I.-\v-ﬁa —X42 31&1/

by o w%v
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SECTION - 2 : (Paragraph Type)
Gug - 2 ; (DT ThR)

This section contains 4 paragraphs each describing theory, experiment, data etc. Eight
questions relate to four paragraphs with two questions on each paragraph. Each question
of a paragraph has only one correct answer among the four choices (A), (B), (C) and (D).

5 @us H 1Hgidi, 9arm SR SfiPel e B U dlel 4 ST & | AR
ﬁw@amm%’ ﬁaﬁﬁﬁaﬁ@mwaﬁwﬁ Iﬁwﬁﬂﬂaa—n%ﬁé"\fw

¥ ur e (A), (B D)E R A daawr diud g |
Paragraph for Questions 49 and 50 i-)zl*'/
U¥ 49 U 50 & ford 30T

Letf:[0,1] > R (the set of all real numbers) be a function. Suppose the function f'is
twice differentiable, £(0) =f (1) = 0 and satisfies f"(x) — 2f (x) + f(x) > &, x € [0, 1.
A % 7110, 1] > R (@ arafas il & 9qead) (6 Bad & | 7F il
W £ 9% dde T &, £(0)=F(1) =0T £ (x) - 2f (x) + f(x) 2 &, x € [0, 1]
Pl HIE A T |

. 1
49. If the function ¢™ f(x) assumes its minimum in the interval [0, 1] at x = e which of

the following is true ? 0')
Al W e f(x), ST [0, 1] F ST T A x=“£1ItR’ o &, a9 P A Q| 8
BT G & ? s
- 1.3 - Ly T
) f@<f(), 7<x<3 A W>f (), 0<x<y =3
©) @<fe, 0<x<y © 1 0 %< x<1 E
~ 50. Which of the following is true for 0 <x <17 GU A f“)}/i =0
frddsmo<y<1 Ffavagr . fo =fev
W 0<f<s X ® -<fm<t oy FH> B
©) ~3<fm <1 op) @< f()<0
ey Space for Rough Work / %= %14 & faT ®m=
¢ - 2e b€ fudy
£l —foo = [f o - foy 2 €°
L 4 Jp”
vy | R TD

98 = Fou- O
£ Ry e flo-f
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Paragraph for Questions 51 and 52
Ue 51 d 52 & ford srpede

RS .
I

Let PQ be a focal chord of the parabola 1? = 4ax. The tangents to the parabola at P
‘and () meet at a point lying on the line y = 2x + 4, a > 0.

HM {6 PQ WA y? = dax 1 U& AN SHar & | Regait P Q W Waod
ﬁ@ﬁ%@ﬁ@ﬁ@wmﬂ?ﬁgﬁﬁﬁii’@y=2x+a,a>owwﬁ%}l

I

51. If chord PQ subtends an angle @ at the vertex of y? = 4ax, then tan 6=
i Sar PO, 2 = 4ax & I W IV 9 Siﬁﬁﬁiﬁ"\’?ﬁgﬁﬁtan_t?:

-2 2 -2
A) 37 ® 3V @ 5\ ©) 35

52. Length of chord PQ is .

Sl PQ 1 o TS ® - |
(A). Ta Y81 5a (€) 2a D) 3a
Space for Rough Work / e %14 & feTT w1
/((k ] M'l(')wl‘
l

/A T

— X7 T v bt
Y | L+
\"L'-'IW), _E_,-—}%__;

% EL hl ﬂ/
?:1:1 zah¥ ﬂhf'(:»): Wht, A > uﬁk};

v | ade_
e Crb)) bl = 24, +/ ol R
(yz abb, ) Fst, = 125 breby =1

A
g |
¢ ‘
.y NG AR
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Paragraph for Questions 53 and 54

R e 53 0 54 & R T <
i Let S=S§, N §,NS;, where g f/“ S}M{‘
S,=lzeT:lz|<4}, SZ={zeC:Im[ﬂ]>0} and b -&\\
. 1-43i of
={ze C:Rez>0}. 2
a6 S=8,n S, N S,, &l
={zeC:|z|<4}, §,= {zeC:Im[ﬁ%}>0} G2
={ze C:Rez>0]}. | sk ;m
: -5
53. g I1-3i-z|= | “H & oy
2—-+{3 2+43 3—+3 3+4/3
o 50 o ® 2Bt g 35 o 2B i
¢ - g Y -
54. Areaof §= 3//{}» ,0/1)
S T SFAH = 5
107 207 16x 327 -
A —_— — ——
AR 05 ;
~ 7 Space for Rough Work / &% - —
y G «\)H\ﬁ}?&_‘) By o0 ‘_ E"E gﬁ
L "ﬁ ; {-£+’f>° 4) + @+V J (‘fj;l ,)QE’")’ W
my |+&) G+ S0 Al E
v
=
A
. \ : f - _ K
vsz‘;, 1 \xa\i Z 4 zJu,,t Kad-3 8¢ %6%
. 7+ 320 - g
’)L“’EL(L;M 4 \*7’\) \ ’r’& phye 2
-, /17 . w’ ' . \1
= W \"/L mil?‘%'}"y 1__3-—:-2—4} ,
; :a'ﬁnﬁ
Vf Ty oy “eeahy X y
i Qt—‘yﬂ(yﬂc@) dm = aewn %
j mb‘wv Y ~ . ’ -
[6[t te ab | colf > (- 2alp '
¢ ' 2 (—u2d

h
gl [V onte o > LG
A fio«u _facg_wde
% oL 'T < W?m g +
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' Paragraph for Questions 55 and 56
Y ¥ 55 d 56 & fordl argewE

A box B, centains | white bali, 3 red balls and 2 black balls. Another box B, contains
2 white balls, 2 red balls and 4 black balis. A third box B, contains 3 white balls, 4 red balls
and 5 biack balls.

e W B, # 19k e, 3 NS q 2 wrell e & | 0% ger) ST B, ¥ 2 W
S, 3 @rel e dor 4 Frell A6 € | U@ ) UE B, # 3 WU WS, 4 AT S qe
5 Prel T ¢ |

55. If 2 balls are drawn (without replacement) from a randomly selected box and one of
~ the balls is white and the other ball is red, the probability that these 2 balls are drawn
from box B, is T

‘Jﬁzﬁ%qmmqﬁaﬁw%ﬂﬂﬁ(ﬁmmm%ﬁmwﬁ%amw
e whe 9 gudl T o el 8, 99 91 2 .l & 9 B, § Mo @
IRCTI

116 | 126 ' 65 55
A) 171 B 151 ©C) 151 —B) 151

56. If 1 ball is drawn from each of the boxes B,, B, and B,, the probability that all 3 drawn
balls are of the same colour is

af& ufedi B,,.B, 91 B, ﬁmﬁlﬁaﬁiﬁﬁﬁmﬁ% a9 Frerelt g Wl

3 TGl & U g T F 8 P HdT §
90 558 566
A Ezﬁ B) a3 - (©) a3 ) ‘a3

Space for Rough Work / Hed HE %\%1‘({'@1#
3243 ,. -
\2 X 7 ~ .r X X K %“‘

Pt

gb i ‘ % ‘18 ' L"\' bho

Ry w4k, 5B 6%

3 1 1=
E"( Y £y B{},, U ﬁ/
\

3y l‘f’éﬁ 'l{{’i;“‘ ’%"ﬁ' g g"/
b { J ) ' | ( _
v, Pl A QT

/;V )_Fi Lo ~4 1224110
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SECTION - 3 : (Matching list Type)
GUS ~ 3 : (AT et UBR)

This section contains 4 multiple choice questions. Each question has matching lisis.

-The codes for the lists have choices (A), (B), (C) and (D) out of which ONLY ONE is correct.

39 @rg H 4 gREE UeT § | URE g # gHe g 8 Nﬁ?ﬁ%ﬁﬁwﬁ?*‘
ﬁrcm( A), (B), (C) 3R (D) & T4 ¥ $aeT yH wel & |

‘ﬁ w‘l'w) @’ fyoxcatt

57. Aline L : y=mx + 3 meets y — axis at £(0, 3) and the arc of the parabola V= 16x,
0 <y < 6 at the point F{x,, y,). The tangent to the parabola at F(x,, y,) intersects the

y-axis at G(0, y,). The slope m of the line L is chosen such that the area of the

triangle EFG has a local maximum.
Match List I with List IT and select the correct answer using the code given below the
lists : '

UH YLy =mx+3,y- 38 & &85 £(0,3) TN WIS & A4 32 = 165,05y <6
aiﬁﬁF(xO,yo)WﬁFlﬁ)[% IWWH&%@F(xO,yO)WW“ﬁy-Wﬁﬁﬁ?
G(0, y,) W P & | @1 L B Haqort m O g 1R 8 6 B EFG @

A & 1@ WM 3Af¥had & |

T 1B A 119 Al Be o Gl & AR Ry 1Y Ble o W B

e TR g
List I /R7ET 1 List II /REd 11

P, m=
" 1.

Q. Maximum area of AFFG is / AEFG &1 Hg<H 8% ©
R yw=4 — @

W
—_— N g B

hY
A\

b-)b-).[:.n—--’o

o —oT
AN

[ QRN S oS TS N s

Space for Rough Work / %2 %14 & foiTr =i

ﬁ/ql/

1(z-av) ab - A

ku%% S

oY

0,hx) 3at™ ot
1)/ L :

wy - T = axnt g
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58. Match Llst I with List IT and select the comrect answer using the code given below the lists :
-1;,% List -1 List—1I

12
—1 + . -1
[)% (COS (tan”y) +y sin (tan X)J + y"'] takes vaiue

cot (sin”'y) + tan (sin”' y)

[o—
b | e
u<|c.nl

Q. Ifcosx+cosy+cosz=0=sinx+siny+sinzthen 2 \ﬁ
x —_
possible value of cos —E‘Z is
1
R. Ifcos(i‘r-—x] cos 2x + sin x sin 2x sec x = cos x sin 2x sec x + 3. 5 &

cos(f + x) cos 2x then possible value of sec x is

S. If cot (sin™ \[1-22) =sin (t‘c:m‘l (x\fg)) x# 0, 4.1

then possible value of x is

g1 B g 1 ¥ gafaa P qen il & AR )T T Bl @1 5 wwe
SR g |
T -1 -

12
_1 SRR 1.3
P, L—I;(COS (tan_y) *  sin (tan y)]+y4J &1 WA & L _2\@

cot (sin"'y) + tan (sin™" y)

Q. AR} cosx+cosy+cosz=0=sinx+siny+sinz 4 2. \[Q
cos%?ﬂ'ﬂ“ﬂﬁﬁﬁﬁ%
R. Hﬁ’cos(fwx) cos 2x + sin x sin 2x sec x = cos x §in 2x sec x 3. %
+cos[f+x) cos 2x 9 sec x BT TR 1:lT:T'g
S.'ﬂﬁ'cot(sin xz)—sm(tanl(x\fg)) x#0, 4.1 \
FHIfad w1
Codzj:xﬁ } JE&" - 1.4;?,
P Q R 8 /‘@4"4) L iy
S-SR T g 7
€ 3 4 271v \,L l&iﬁ’;”‘rJ”l J}/fl,’
0) 3 4 1 2 lall !
Space for Rough Work / Fd T & [0 ww AZLd )
% \ . - o P [- > fy -
UJB’\‘/({ V’la/ ot 3 i} 2 f;" ,Z‘f?
& yod =
. P
@-‘I/ J!""]
- S | |
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+3 -4 y+3 z+3
.-:%:Z—i——,[,z;xl =y1 322 and the planes

59. Consider the lines L, :
P iTxty+22=3,P,:3x+5y—6z=4. Letax + by + cz = d be the equation of the
plane passing through the point of intersection of lines L, and L,, and perpendicular

to planes P, and P,.

Match List — I with List — IT and select the correct answer using the code given below
the lists :

. ox-1 +3 4 y+3 z+3
R Ly == L T R = T o e Py Ty 2223,

Py:3x+5y—6z= 4 S | A1 % ax + by +cz=d, Q@K‘rﬁL 9L, & gfoeg
ﬁ——g'ﬁqmﬁwawmaap 4 P, & &aq, waafmwﬂwm%l

Gl -1 Gl - 11 gaferd Fig @ GRrl & 1 Ry 1w s @1 wm
B FEl IR A

List I /RgdT 1 List IT /7 11

P a=)\ 2 1. 13
Q b=-3 o 2. =3
R = -v \ 3. 1 3
S. d=11 4. -2 =
1 " B
Codes : _ LIEJ
P Q R S I
~—AT 3 2 4 1 E
B 1 3 4 2 =
©c 3 2 1 4
(D) 2 4 1 3
Space for Rough Work / Fed &Y % oo =T
W H = Pty
2 =H -3
WPtl= -4+
2}\ :G b :'gq

ar Hl & BB g,
sap-c=d Y= ge

G.’ ’%Py | a4 +hF 2 =0 C=-2
3a £35b-6c =20
w7 UAEBH =22 s | MAOYRAER
MA £ B0

S +3+%
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60. Matc':h‘ﬁ,ist—l with List—IT and select the correct answer using the code given below the lists -
e ' List -1 List - TI

P. Yolume of parallelepiped determined by vectors @, B-and Zis 2. 1. 100
Then ;_be volume of the parallele iped determined by vectors
2(a’xb),3(3x3)and(?xa’)is .

Q. Volume of parallelepiped determined by vectors Zi’} handCiss. 2 30
Then the volume of the parallelepiped determined by vectors
3@+5),(6+2)and 2(2 + g) is

R. Ares of a triangle with adjacent sides determined by vectors 3. 24
d and b is 20. Then the area  of the triangle with adjacent sides
determined by vectors (24 + 35) and (3 - 8) is

S. Area of a parallelogram with adjacent sides determined by 4. 60
vectors @ and 3 is 30. Then the area of t_f;e parallelogram with
adjacent sides determined by vectors (2 + B)and 7 is

W—Iﬁﬁiﬂ;nﬁﬁ#ﬁﬁaﬁﬁmamqﬁﬁéﬂﬁ%ﬁqwmwm
Wﬁﬁﬁ'\’ﬂﬁ?}:
At -1 T -n

P.W%?ﬁ?,?am?mﬁafﬁawmﬂrmzﬂmaﬁz L. 100
%‘laaﬂﬁsﬁ2(‘2x7?),3(“5’x“6’)asﬂ(?x?)mﬁafﬁa
AR Yeherd Fl IaaT & |

QWIS a, b e ¢ grT FreiRe wioy vewers o1 g s & | 2 30
aawi%reﬁ3.(3+B),(B’+?)am2(?+a’)§re1ﬁu?ﬁawﬁ?
YD &l AR &

RS 3t 1 émiteer, sl wierr oo afewt 2 oo B gy 3 24
faiRa & 20 ¥ | 9 AR 27 + 38) @ @ - B) gw ‘

.S.WWWWWWWWWEWJI 4. 60

b gRT FefRe & 30 ¥ | a9 wiewd (3@ + B) g1 @ AN
ﬁafﬁawaﬁwaﬁmamagﬁam&ﬁwa%

Codes :

P Q R 8§
A) 4 2 3 |
B) 2 3 1 4
~SF 3 4 i 2
(D) 1 4 3 2

Space for Rough Work / =3 & av‘ﬁﬂ!"@l’l?

6 XYy

wy o VIR
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CODE | 7

13. 3G M, Al A, 3R e ST B A AIR . b
e o A Ry ¥ ded @ W AR am
FEER B | I W 51 B AFen) ol oiv

4

ford | 3 TR B W IHE b A AU gogel

(BUBBLE) &1 39 XE W Tl B [ (Telel I8 W
0 e 97 W |

Write your Name, Rail No. and the name of centre and
sign with pen in the boxes provided on the right part of
ORS. Do not write any of this anywhere else.
Darken the appropriate bubble UNDER each digit of
your Roll No. in such a way that the impression is
created on the bottom sheet.

C. WA HIUET
T4 -0 & o 0T (Hifed {99, Tare fasme
IR E IR E AT G E |

. de178 gy ¥ |8 0 ¥ 9R R (),
®). IR O) R AT TIRFE TR E |

C. Question Paper Format

The question paper consists of three parts (Physics,
Chemistry and Mathematics). Each part consists of
three sections. _

Section 1 contains 8 multiple choice questions.
Each question has four choices (A), (B), (C) and (D)
out of which ONE or MORE are correct.

15. @Wg 2 A g, wan ok aiirgl anfe @ goi aral
4 3BT € | IR Tl A WG e wE E
M AR ATRI WA A E | 15N of arpeoa o
BY 91 & IR f3dcd (A), (B), (C) IR (D) & e A
SaTTE AR T |

Section 2 contains 4 paragraphs each describing
theory, experiment, data etc. Eight questions relate
to four paragraphs with two gquestions on each
paragraph. Each question of a paragraph has ONLY
ONE correct answer among the four choices (A), (B),
{C)and (D).

16. @3 4

TERBA T & | 7AF Ue § e !

Section 3 contains 4 multiple choice questions.

3 |q§ﬁpﬁ ¥ oy ®re & ey (A), 8), () 3R (D) | Each question has matching lists. The codes for
F R haRTE R T | the lists have choices {(A), (B), (C}and (D) out of which{ -
ONLY ONE is correct.
D. 3 AT D. Marking Scheme
17. W€ 1 & U H I gel IW) (I il W | For each question in Section 1, you will be awarded 3
gl (g} FIe @31 WX 3 37 3R $rg o | marks if you darken all the bubble(s) corresponding

4Gl Bl 781 BR W I (0) 3@ YT {5y
TR |mwﬁﬁwﬁuﬁﬁww(1)%mﬁ
faar SR |

to only the correct answer{s) and zero mark if no
bubbles are darkened. In all other cases, minus one
(-1} mark will be awarded.

18, W€ 23X 3 & &Y W¥ § Fad el IR dTel goigel
Bt BTN B | 3 3% 3R $ig W goagen Fren 8
F W I (0) 3P VST fhy o | ey gt

For each question in Section 2 and 3, you will be
awarded 3 marks if you darken the bubble
corresponding to only the correct answer and zero
mark if no bubbles are darkened. In all other cases,

FRerfevall 3 SO U (1) 3f W fohat S ! minus one (-1) mark will be awarded.
( whemelf @1 amw et AR h
Name of the Candidate Roll Number
HaRDIC  SETH 20| €| 3|0 |F

i owft fréel & g forar € el A
SR AT U FHEa |

I have read all the instructions and shall
abide by them. ’

et ¥ TR
Signature of the Candidate

el gR1 o g W et @l
H S o ®

| have verified all the information filled by
the candidate.

o G

ﬁ‘ﬁ%%mm

. Signature of the Invigilator

**7
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