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

fAder / INSTRUCTIONS

A. THH:
1

I8 YRS TP THH-UF & | 39S 'aéamﬁ

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.

2 W-WWW(CODE)WW%:?WHT%@#

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 providéd in the

-question paper for your rough work. No additional sheets

will be provided for rough work.

Blank'papers, clipboards, log tables, slide rules,

_calculators, cameras, cellular phones, pagers and

electronic gadgets are NOT allowed inside the
examination hall.

3R et TR fofay |

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

6. ma?wsﬁvamﬁmﬁanawrﬁzﬁwa’rm
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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 will 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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FATH I BN | ST T91G ST 16 et geiidbe
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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
bottom duplicate sheet.

INSTRUCTED TO DO SO BY THE INVIGILATOR o

}| DO NOT BREAK THE I WITHOUT BEING

=

8 gsmrw (ORS) AT 3 qReaT ¥ 37-9 / Ry 7
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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. : -

|3 e
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IRT®T W BY Pis & T € ¥ 3R PR wre §
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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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PART | : PHYSICS
SECTION - 1 : (One or more optlons correct Type)
G -1 : (TP a1 31 Wt Rpey u‘cm"\r)

This section contains 8 multiple choice questions. Fach question has four choices &
(A), (B), (C) and (D) out of Wthh ONE or MORE are correct.

. PHYSICS

1. Two bodies, each of mass M, are kept fixed with a separation 2. A particle of mass
~ m is projected from the midpoint of the line joining their centres, perpendicular to the
line. The gravitational constant is G. The correct statement(s) is (are)

! | v (A) The minimum initial velocity of the mass m to escape the gravutatlonal field of

the two bodies is 4 / GLM.

- (B) The minimum initial velocity of the mass m to escepe the gravitational field of

the two bodies is 2 1 /Qé‘_’f '

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

| 2GM ’ : : e
- ~thetwo bodies is \ /—Cz— :
_/W/T he energy of the mass m remains constant.

- 51 fist 570 v @1 gemm M, & § B g8 P12 Rer xar T & | 5
fﬁ@ﬁ%maﬁmﬁwﬁ%m%qwﬁgﬁ U m SAAN BT B oFgaq
HWWW?IWWG%IWW%@) » ~

Q) aﬁﬁeﬁ%wﬁmﬁﬁw%ﬁwmﬁmmwmh'

GM |
| 4 g | o
(B) aﬁ\é;%ﬁwwmewm$%qmnmmwwmﬁwém
f :GM o ST .
{ 2 —L—g‘r|
: S © %Waﬁaﬁw%fﬁ?mﬁmmwmaﬁ

‘ 2GM§ |

(D) Wﬁmaﬁwm‘aﬁmw—cﬁ% |
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|_PHYSICS ]

2. A particle of mass m is attached to one end of a mass-less spring of force constant £, |
lying on a frictionless horizontal plane. The other end of the spring is fixed. The
particle starts moving horizontally from its equuhbrlum position at time ¢ = 0 with an

initial velocity uo. When the speed of the particle is 0.5 uy, it collides elastically with a
rigid wall. After this collision,

(A) the speed of the particle when it returns to its equilibrium position is 1.
(B) the time at which the particle passes through the equilibrium posntlon for the first

. y _ m
ime ISt pE

(C) the time at which the maximum compression of the spring occurs is ¢ = —\/‘

(D) the time at which the partlcle passes through the equmbnum position for the

second time is ¢t = —\[

¥ Hﬁmﬁﬁﬁmwwq@@‘kaﬂﬁmﬁwaﬁmﬂ%ﬁﬁhﬂ%wﬁ%ﬁ
| m S BT HO ST G R | g9 RI BT GO BRI 9 | 78 v gl
AATART & W £ = 0 W RS ARST 47wy A TRA ) %eT ¥ | g Bor )
| Wﬁo.suoﬁ?ﬁ%,agwqaﬁméwammﬁIsvﬁag%ﬁma_ S

(A) mwmﬁmﬁaﬁm%sﬂaﬁﬂﬁuomﬁl
(B) mmaﬁwmﬁﬁwm%ww:— \/‘“&\*I

(C) aerﬁmﬁwﬁmafﬁwzﬁm%aE'Wt 3\/%§ |

(D) wwaﬁwﬁqmﬁww%ww: 53”\/%-3,‘
'. Space for Rough Work / Wm%ﬁqm _
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|_PHYsICS )

A steady current I flows along an infinitely long hollow cylindricél conductor of radius

- R. This cylinder is placed coaxially inside an infinite solenoid of radius 2R. The

solenoid has n turns per unit length and carries a steady current I, Consider a point
P at a distance r from the common axis. The correct statement(s) is (are)

Mhe region 0 < r < R, the magnetic field is non-zero.

(B) Inthe regioh R<r <2R, the magnetic field is alohg the common axis.

In the region R <r <2R, the magnetic field is tangential to the circle of radius 7,
centered on the axis.

(D) Inthe region r > 2R, the magnetic field is non-zero.

\WRﬁW%Waﬁ@@ﬁumcb dol DY T8 A TP ReR aRT 798 38 & |
T doF B 2R Brour @ eFa uReIfaeT F o) W @ mn ¥ | 3w

qﬁ?ﬁmﬁnaﬁ%ﬁhwmﬁﬁawﬁmwﬁ |t g P& forg

o e A g W S P A @) R T E S

(A) 0<r<R¥ e & g el ¥ |
(B) R <r <2R¥, Yuai &5 P fren qwe 3 Rem A ¥ |

(C) R <r <2R ¥, 41 &7 r Brod ¥ g0 ¥ weRwy & Rrasn S aoe )

g1 |

‘(D) r>2R ¥, 9o &7 I L T |
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[_PHYsICS )

Two vehicles, each moving with speed u on the same horizontal straight road, are

approaching 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 whistie to be J2- The speed of sound in still air is V. The correct

If the wind blows from the source to the 'ob'server, b >f1.

statement(s) is (are) .
Pt If the wind blows from the obsé,rver to the source, f, > f;.

(C) If the wind blows from observer to the source, f,< f;.

(D) If the wind bloWs.from the source to the observer, La<fi

aﬁa@q,%lﬁﬁ-maﬁv%u%,wﬁ%ﬂﬁ%mwwgﬂ%aﬁsﬁ?
3T & lfrrgma%ﬁ*enﬁwa%évﬁag?ﬁ% | T 9 v& a18 £, agfy
B A gorrar & lw%mﬁ'a%'gqﬁwaﬁ?ﬁﬁﬁmﬁwﬁmé?ﬁ%l
e arg A wafy Y afyy & ) W e @

(A) ﬁm-ﬁwﬁmﬁﬁwﬁaﬁ%fz% ]
(B) AT 91y AT A Vet o faey & El%‘cﬁ%,_ﬁs}fl
(C) 3 a1y Yo X BT B Reem F 7w &, < |
(D) ﬁw@aﬁﬁwaﬁﬁwﬁ%—cﬁﬁ, A<fil
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|_PHYsICS |

5. Using the expression 2d sin 8 = A, one calculates the values of d by meaéuring the
corresponding angles & in the range 0 to 90°. The wavelength Ais 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.

B
- >-.»
,n-'

(C) the fractional error in d remains constant.

(D) - the fractional error in d decreases. _ _

AP 2d sin §= A BT ITAN &R Y &9 0 Bl AT IR d BT T4 ST I8 & |
OB W0 990° F & F T | a7 e b1 A & uRypE: o & qur 0%
Wﬁ‘g’% 9$WW$WW%IWHWWOW#W%W

(A) d¥ Frog FReReR &

(B) d¥ fFRUs Ffe gt & |

(C) dﬁﬁﬂm—ﬁﬁmﬁ%l

(D). dﬁfﬁﬂwg%ae—cﬁ% 1 |
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Two non-conducting spheres of radii R, and R, and carrying uniform volume charge

densities +p and —p, respectively, are placed such that they partially overlap, a

“shown in the figure. At all points in the overlapping region,

(A) the electrostatic field is zero.
(B) - the electrostatic potential is constant.
(C) the electrostatic field is constant in magnitude.

(D) the electrostatic field has same direction.

ﬁmk,wkzﬁwmﬁmﬁaﬁmzwa-pqﬁrmﬁmm
T 9 SR R T @ naw'ﬁﬁaﬁmwmmm

| Wwwéﬁ?a&mmﬁﬁmﬁaﬁ laﬁmﬁaéaﬁﬁmﬁgwf |

(A) feR dgg ez g |
(B) Rer de@ famg arr & |

(C) Waqaéawwﬁwmwﬁl

(D) Rer g & & farem e & |
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| PHYSICS |

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 following statement(s) is

(are) correct to a reasonable approximation.

(A) the rate at which heat is absorbed in the range 0- 100 K varies linearly with
temperature 7.

(B) heat absorbed:-in mcreasmg the temperature from 0-100 K is less than the heat
required for increasing the temperature from 400-500 K.

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

(D) the rate of heat absorption increases in the range 200-300 K.
T A )

§ ! } |
1l ] 1 LI

100 200 300 400 500
T(X)

fﬁaﬁmﬂaﬁaﬂﬁﬁmwaﬁm(azﬁrwmwﬁmaﬁaﬁm
TR | AYEE B0 W 500 K d% 99N g Y Had gig Bl 2 | A1 ) fF
3R # gRad Sl €, 9 geeE § o 91 () deaTd afde 98l B (@) 2
(A) 0-100 K & &=, 3raenfda &1 @l &% di99E &R Rasw snidraan faamgh |
(B) 0100KWW6¢[WQ&TW€?@HW4OOSOOKW&?@H

B B S B o A HH B | |
(C) 3TNy S P TR 400-500 K A1 & 419 uRafad & |
(D) mafrsfrmaﬁavzoMOOKammanﬁaaaTa"r%l

- The radius of the orbit of an electron in a Hydrogen -like atom is 4.5 ay, where ao is the

3h '
Bohr radius. Its orbital angular momentum is Py Itis glven that & is Planck constant

and R is Rydberg constant .The possible wavelength(s) when the atom de-exmtes

_is (are)

a@wwm%sﬁa@nwaﬁmuaﬁw@@?ﬁ—m% |
T O 31 T B WAL ¥ | R & f h @i Praie @ R R

[REGICN luwﬂsqﬁﬁmeﬁwwﬁﬁﬁﬁﬂwéﬁwﬁ%ﬁaﬁﬂwﬁ
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SECTION - 2: (Paragraph Type)
YUs ~ 2 : (I[BT TPR)

This section contains 4 paragraphs each describing theory, experimént, 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 (Ag (B), (C) and D).
¥ 9vs H Righal, wan ek aifee) NS B AN aTel 4 ST 3 flfrmsqzéreﬁ

ﬁﬁ?@ﬂmmﬁ,ﬁmﬁﬁwa‘ﬁ@awa‘rm% | fbsil ot srdede & &7 yem
'éﬁfnﬂﬁm(A),(B),(C)aﬂv(o)ﬁﬁﬂﬁﬁmwﬁﬂﬁﬁ | |
' Paragraph for Questions 9 and 10

YT 9 3R 10 & forg ares

overcoming the friction up to the point O, as shown in the figure below, is 150 J. (Téke the
acceleration due to gravity, g= 10 m i) '

www%wﬁ—gﬁwmgwﬁ%maﬁﬁmﬁmmé I

_ v : Q, © 4 ‘
' - o 7 amg Lathd
9.  The speed of the block when it reaches the p_oint Qis : (N e :ﬂ < a
S IEH [ O R e ¥, swe iy @ | | 220
(A) 5 ms! 10ms™t (C) 10\3ms™ (D) 20 ms™!

10.  The magnitude of the normal reaction that acts on the biock at the point Q is A

ﬁﬁgw,ﬂeﬁvw_maﬁmaamuﬁqmé :

| (A)_75N B) 86N (0 15N (D) 22.5N.'
M e Ty
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Paragraph for Questions 11 and 12
U¥T 1 3R 12 & forg srqede

A thermal power 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
direct transmission is the large energy dissipation. In the method using transformers, the
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.

Waﬁuﬁgamamowzﬁmﬁamoomvwﬁam%\—rfrzokmﬁgrﬁu—\r
SUHIFTN & SULNT F AT o S o ¥ | $HP! 41 @ Sea URT qEerar arg
Wﬁ%wm%mﬁ%ﬁwmammaﬂw
foar s wwar & lmammﬁﬁugﬁ%wﬁmmma@a%@m%
mm%mmmﬁm@~wm% | 59 T% 4 13 Searh
Wmaﬁmmw%mﬁwmwwﬁm | SUHHT P
Wﬁwmmmﬁmw?mﬁwﬂw@ﬁwmw

BT HY rms A H & | ' - | o

11. If the direct transmission method with a cable of resistance 0.4 Q km ! is used, the
~ power dissipation (in %) during transmission is

aﬁ@%ﬁamwmwﬁwuﬁfﬁamgm*ﬁa&u@? U7 )

Rerfar 9 wferr arar (o ) & |

(A) 20 (B) 30 (C) 40 (D) 50 »
12. 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 ¥, the ratio of the number of turns'in the
primary to that in the secondary in the step-down transformer is '

Wﬁ?ﬁhﬂﬂﬂﬁ&ﬁﬁﬁr@rﬁ,wqﬁ%eﬁmm%ma’
@?ﬁﬂ?ﬁﬂﬁﬁ&ﬂﬁ@rmmﬂuloﬁlaﬁﬁ@am,wﬁwsﬁaﬁ
200Vwﬁwﬁﬁ§ﬁmammmﬁ?ﬁmaﬁ$a%?ﬂw$aﬁﬁaﬁﬁw
A) 200:1 (B) 150:1 - (C) 100:1 (D) 50:1

‘Space for Rough Work / &< &9 Q?ﬁ"l'Q“RTF-T
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Paragraph for Questions 13 and 14

TR 13 81X 14 & f7 srpede

A point charge Q is moving in a circular orbit of radius R in the x-y plane with an angular

velocity . This can be considered as equivalent to a loop carrying a steady current %’

A uniform magnetic field along the positive Z-axis is now switched on, which increases ata
constant rate from 0 to B in one second. Assume that the radius of the orbit remains

A = ) 7 | ©) BR (D) 2BR

14. The change in the magnetic dipole moment associated with the orbit, at the end of |
the time interval of thg magnetic field change, is ' '

meﬁmﬁaﬁvﬁaﬁqﬁmﬁwm%ﬁﬁ;,

S & FEy W Wi YIB1 Ty sl F gRad & ' - |
. o 2 2 : :
G B N - . yBOR?
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Paragraph for Questions 15 and 16
U 15 30X 16 & foI7 sy
The mass of a nucleus ”éX is less than the sum of the masses of (4-Z) number of neutrons

and Z number of protons 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 (my+my) < M. Also two light nuclei
of masses m; and my4 can undergo complete fusion and form a heavy nucleus of mass

M only if (m3+mg)>M'.The masses of some neutral atoms are given in the table below:

TF A 5 X BT SHA (4-Z) il UG Z Ul & STAFT & A7 § $9 glar & |
S B BH B TAG SOl BT U oll PES § | TP SHAM M BT U 1
my T3 m, SO & &1 Bl NS A fufed & Fbar &, I (my + my) < M | qErr

my T my SHAFT & 1 ES AMNF Qi HelgT wRE, T M S T 9 TS
T EHA &, A (my +my) > M’ | O WA & goEAH M qd F R W

H o |1.007825u 2 [2.014102u [3g [3.016050u |ige |4.002603 u

°Li [6.015123u |71; | 7.016004 u ;gz,,"69.925325u 25 |81.916709u

¢ Gd | 151.919803u | 2%5pp, | 205.974455 u | 2p; | 208.980388 u | 21%p, | 209.982876 u

v : (1 u=932 MeV/c?
15 The correct statement is ’

(A) The nucleus 6Lz can emit an alpha patrticle.
(B) The nucleus é;OPo can emit a proton.

(C) Deuteron and alpha particle can undergo complete fusion.
(D) The nuclei 70Zn and 82Se can undergo complete fu3|on

ﬂ%’fuam:r%
HTI‘?W%zQa?QWWecHMdquI% l
(B) #mmpowma:rwﬁﬂamﬂw%l |
(©) E@Eﬂ?sﬁ?ﬁﬁiﬂiﬁwgﬂfﬂmqﬂaﬁwmﬁ |
(D) ¥ JoZn T D 355e Yof Werd &% Wabd & |

16. The klnetlc energy (in keV) of the alpha particle, when the nucleus 210Po at rest
undergoes alpha decay, is _
mﬁmmwﬁ?m“%@mmm%, o e T B TR sl
(keV #H) BTN & o S o
(A) 5319 (B) 5422 (C) 5707 (D) 5818

7. 30
9 .
72]
>
I
A
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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.
39 TS ¥ 4 ggfaeey yeT & | TR 7 F e g ¥ | Rl $ e e
faPea (A), B), (C) 3k (D) & R @ &I TP TS & | | :

QHYSICS

SECTION - 3 : (Matching List Type)
Gos - 3 : (YU Gl UbR)

17.

wlﬁféﬁnﬁq'aﬁwnﬁmmaaﬁﬁmamaﬂvw.
& A W B 31 ga W w oW e - | y
 List1/gh 1  ListII/ g1 MM YU
P esf Loom>\2pm | | -
Q. e—g 2. > andiRd p, > 4 |
‘R e—h 3. m=p
S. e—i 4 <y <\2 gy andid > 4,
Codes: v ’
P Q R S
A.2 3 1 4
B 1 2 4 3
€ 4 1 2 3
@r2 3 4 1

-**3 .

A right angled prism of refractive index M, is placed in a rectangular block of
refractive index ., which is surrounded by a medium of refractive index 14, as shown

in the figure. A ray of light ‘e’ enters the rectangular block at normal incidence.
Depending upon the relationships between s 1y and g, it takes one of the four
possible paths ‘ef”, ‘eg’, ‘eh’or ‘ei’. |

R 1y AT & HHBI BIH BY 1, IG5 3 SRR 7 3. 32y 727 g |
Wwy3maﬁai¢$wﬁﬁaﬁa’€ﬁqwﬁﬁ§s‘% | gTer
ﬁﬂvr‘e’anwwaﬁam?aﬁammﬁasﬁ‘cﬁﬁ Ly, 1 3R 1y & 79 )
IR 81A g2 Sorer ) FIRT AR g Wl o, ‘eg, oh T o' F @ T A B |

éf
e —» N '
Xb | :
1 —= ".7 V’L
i "> "\z
U3 Mao7 ™y .

. : : \
Match the paths in List T with conditions of refractive indices in List IT and select the
correct answer usir;g the codes given below the lists: ' '

- 14 s . S 11101
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18. Match List I with List II and select the correct answer using the codes given below

the lists : -
List I ' Llst 11 8
P.  Boltzmann constant =% * 1. [ML’T™] l 5
Q. Coefficient of viscosity 2. [ML'T™] :>:'
R. Planck constant \— 3. [MLTK™] o
S." . Thermal conductivity 4.  [ML*T*K™]
Wﬁlﬁﬁ%ﬁnﬁaﬁf&aaﬂﬁmaﬁ?w&%ﬁﬁ@mmmm
Hel SR g L | | " )
Gk o "\T’ﬁll ; % v N .’lf‘E)
P. 9icqq H fFdie 1. [MLT™] |
Q. Il UIidh. 2.0 [MLT'TTY
R. @ie Fraaie 3. [MLTK™
S: ST ATl 4. [ML*TK]
C}odgs: ' | o . . M LL
P Q R S | Sl . Mo
A 3 1 2 4 . T %
"®) .3 2 1 4 A
~eT 4 2 1. 3 2ooomeT ko
D 4 1 2 3 | Txle,
| . T
' Space for Rough Work /Wm%fﬁ?m
e - LQ" /{:%T
. -_— i e /7.
A T )‘
N L 4'
_r.()
$ ;
B
**33:’ o7 o ' '15 l"" ' b




19.

List I/ 31 List I / gt 11
P. GoE — % L. 160 PyV, In2
Q. G—H | 2. 36V,
R. F-H 3. 24PV, 21 0,V
S. F5G — ¥ 4. 31P,V, Po
Codes : -
| S QR s N RT U D D
—®) 4 3 2 1 = oy
B 4 3 1 3 | , |
© 3 1 2 4 | A @ g.b?avo\ifk 2 | |
D1 3 2 g4 | 14 2 fa%,@kz

.ﬁiﬂlﬁ%ﬁnﬁqﬁﬁﬂ%ﬁllﬁmnﬁma%qﬁwm%waﬂﬁﬁﬁaﬂﬁv

|_PHYsICs

involved are purely isochoric, isobaric, isothermal or adiabatic.

WW—WWmﬁv%WWﬁ,%aﬁamwm%ma
TP G5 E—~F—G—E § E~F—H—EJ & 9y S & | HefEd v g

wamaﬁas,wxeﬁ,wmamwmél -‘Qé\l
Py | N e
3P |----k K

Match the paths in List T with the magnitudes of the work done in List IT and select
the correct answer using the codes given below the lists.

WW%%%@WWWW%W@J

*'*3.,

Space for Rough Work / Eb‘u?}ifo‘l?f‘a)‘ﬁ’ft{m

e Immmm -




[_PHYSICS )

20. Match List I of the nuclear processes with List II containing parent nucleus and one ‘
of the end products of each process and then select the correct answer using the
codes given below the lists :

Qﬁlﬁwmﬁqﬁqmﬂﬂg% | I 1 ufbarell & e e g .
TS siftm T @s Ry g ¥ lqﬁﬁ%%%ﬁwmmwm

el SR g . .
List I/ 1 | Lis'tn/?ﬁﬁn
P. Alpha decay L B0 tye
UehT-&Td
| Q. " decay 2 BULBp .
B era
. R. FiSSion 3. égSBl—)é§4Pb+
S.  Proton emission | _— gi9pu —>;‘710La +
. - -
Codes :
P Q R S
A 4 2 1 3
B 1 3 2 4
\&)4/ 1 4 3
D)y 4 3 2 1

Space for Rough Work /Wm%mw

S




SECTION options correct Type)
TS -1 (VP AT 31 Wl Rypoy

21. The K, of Ag,CrO, is 1.1 x 10712 4t 298 K. The solubility (in mol/L) of AgZCrO4 in e
0.1 M AgNO;, solution is ' '

“(A) 11x 101 \(Ba/uxlo-lo © 1LIx102 (D) 11 x 10

| Ky (48,CrO,) &1 911 298 K 4R 1.1  1q-12 & 10.1 M AgNO, % frera Ag,Cro,
DI fIerIar dereier § & ‘

|

’ .

P (A) 1.1 x10-1! B) LIx10710 () 11xqg12 (D) 1.1x10°®
! | - | ,

. . ) . . . T
22. Inthe following reaction, the product(s) formed is(are) 2 1&77 CSS/QQS
| Frefeied sififirn & Seorersast ©) il 9¢ | s
. OH B ,} : »- - 2 [ )
CHCl; _ DHx T
OH- ? Q .
CH, | . | \O 12 ¥
OH 0 . OH OH | }2 A)',,.,\N
. OHC CHO - _CHO -~
CH, i CHCE . o oHel, ﬂcn3.- | | (ol \ 0
P Q - R S o "
¥ \(A)/ P (major) (B) @ (minor) (©) R(mihor) ‘-éB( S (major)'
! - PE®) 0 (o) R(Mo. S(qE)

Space for Rough Work / %<t %1t a?ﬂ“'l'(fm
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|CHEMISTRY |
23. The major product(s) of the following reaction is(are)
OH
aqueous Bry (3.0 equivalentsj
SO4H
OH ' OH OH OH
Br Br Br Br Br
. Br ) Br Br ér Br
SO;H Br Br SOzH
P 0 R Ky
A P B) @ € R D) §
frafafaa sfifen s1p) 9@ SR 3@
OH |
© STelid Brp (3.0 edHM) .
. SO3H ——
OH OH OH OH
Br _Br Br Br . Br
Br Br Br Br Br
SO3H Br | Br SOzH
P 0 R S
(A) P ® o (C) R (D) §
Space for Rough Work / &<t %14 & fore =11
*#*30 o o 19
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and II), the organic compound(s) in the reactic

IR M) & R BN F I [RAE Risor § wefy

24. After completion of the reactions (I
mixtures is(are)

| BRI G 1o e T |
ifw (@frel) &) garr |

0]
)]\ Br, (1.0 moi)
~ HiC CHs,

- (1.0 mol)

3 ' ReactionI:

AAfpaT 1 ;

aqueous/ STeilg NaOH

o _
L Br, (1.0 mol)
HaC” “CHs

(1.0 mol)

Reaction 11 :

afafpar 1 ;

CH3COOH

o o 0O O

CH28F H;C .
Q,'

HyC
y

CBrs CHBr,

U

BrsC” “CBrs BrH,C” “CH,Br
R S

HsC” “ONa
T

< (A
(B)
(C)
(D)

- (A)
(B)
(C)
(D)

Reaction I
Reaction 1 :
Reaction I :
ReactionI :

37f¥fepan 1
ffsrar 1
ST 1 -

: Pand ReactionII : P

: R, THCH 3R e - 8, vefies

U, acetone and Reaction II : 0, acetone
T, U, acetone and Reaction I : P
R, acetone and Reactlon II S, acetone

P 3R srfufepar 1 - p
U, THIeT SR sifdfeean 1 : @, geiie
T, U, e iR siffsr - p -

**3

3Iffepar 1

Space for Rough Work / mﬁm%mw
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(CHEMISTRY |

25. The correct statement(s) about O, is(are)
/(?X(O-IO bond lengths are equal.
(B} Thermal decomposition of O, is endothermic. ,
~ __Gy 0, is diamagnetic in nature. o
-;./('DV)' O, has a bent structure. -
0, Wed ¥ ¥E) g9 § ()
(A) 0-O 3Tl P FErS &R & |
(B) O, 1 AN faaror FHomred ¥ |
(C) O, ufigear & |
(D) O, B W¥E dfhd Bt & |

| 26. Infhe nuclear transmutation

CHEMISTRY

: 8
ZBe+X —> Be+ Y

(X, Y) is(are)

(A (v.n)  ® (pD) . (€) WD) D) mp)
II. IIEHEH ”llHI EIE”E“ ! | o o
S ZBe + X — iBé +Y | A "—Mf;_
q (X, Y) ek | A
(A) (v.n) B) (p.D) (C) (n, D) (D) (%p) |

Space for Rough Work /WW&%‘WW

D

P




27.

28.

/alummnum from AL 0, (D) magnesium from MgCO CaCoO,

(C) 44,0, 7 Ygfrforp (D) MgCO,-Caco, ¥t v iifireyy

- CaCOs(s) ===~ CaO(s) + COz(g)

(A) 4His dependenton T

- (B) Wwﬁmm(mcgco a%mﬁmqﬁnmwﬁﬁ?ﬁ%ﬁm% |

(D) ZHW(W@)%WW%@W%I

l CHEMISTR)

The carbon-based reduction method is NOT used for the extraction of
(A) tin from Sn0, (B) iron from Fe20

gﬁaﬁ%ﬁr&ﬁw#mﬁaﬂmﬁam%mmﬁﬂmﬁﬁm

(A) Sno, A feq (B) Fe,0,9 3mwe

The thermal dissociation equilibrium of CaCO3(s) is studied under different
conditions. ‘

For this equilibrium, the correct statement(s) is(are)

(B) Kis independent of the initig| amount of CaCO
(C) K is dependent on the pressure of CO, at a glven T

(D) 4H s mdependent of the catalyst, if any ‘ : |
CaCOx(S) & & fmes o TR BT Seaa fafty arawena 3 fera
| »

CaCOsfs) <= CaO(s)+ CO(g) |

¥ NI & ford, et e & )

(A) AHTTAM W= fplk vy &

(C) Kﬁmamqnmu—\rco %ﬁ‘cnau—\fﬁﬁ?mél

Space for Rough Work / %t %14 % fere e

o i
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|CHEMISTRY )

SECTION - 2 : (Paragraph Type)
GUg ~ 2 : (BT UPHN)
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 .
¥4 @vs 4 Righdl, 59 sk simet anfe &l 3w ard 4 %‘31:’3(34’3[%?%
W wdfe o uee €, R 9 e areeT Wy et wee § | A1 e # &Y. ue
& IR fIBeT (A), (B), (C) 3R (D) & 579 A PaT v v 2 | ~
~ Paragraph for Questions 29 and 30
UeT 29 U9 30 F ford s

An aqueous solution of a mixture of two inorganic salts, when treated with difute H(l, \
gave a precipitate (P) and a filtrate (Q). The precipitate P was found to dissolve in hot |
water. The filtrate (Q) remained unchanged, when treated with H,5'in a dilute mineral @

- acid medium. However, it gave a precipitate (R) with HZS.ih an ammoniacal medium. |
The precipitate R gave a coloured solution (), when treated with H,0, in an §
aquecus NaOH medium.

S STHRFYE Savil & T FsT BT Siolg RIeTa 9 HO 9wl ERT STTEaT 9
U AT (P) AR Th fhese (0) I & | ey p i ot F goeher & |

e () 73 W srclia weE A B,s gRT RReE @) oRafi vedr 2
f=g wAifieer wrem § S & AT sy (R) S € | o8y R B wrel oy
NaOH 88 T H,0, B AfHfshan i fieaT () s & | |

29. The precipitate P contains

X
o
A

=

w .

B

Q.

Ay pp B) Hep* ©) Ag* Dy He*
J{aLY Pﬁ SuReg & ' , )
Ay Py ®) Hg?* . (© Agt (D) Hg

30. The coloured solution § contains

(A) Feys0,), _(BS Cuso, (C) ZnSO, = (D) Na,CrO,
G fgerga s SuRerg & | S | |
(A) Fey(SO,),  (B) CuSO, (©) zuSo, (D) Na,CrO,

‘Spéc'e for Rough Work / %< &1 #F%FW

e |
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31.

l CHEMISTI

Paragraphs for Questions 31 and 32
UTT 31 U9 32 & ford arqede
P and @ are isomers of dicarboxylic acid CH,0,. Both decolorize Br, /H,0.
hea'ting,' P forms the cyclic anhydride. '

Upon treatment with dilute alkaline KMnO,, P as well as Q could produce one
more than one from §, T and U.

PR 0 % st st C,H,0, % 2w & 1 26 5,0
VEF oXd € | T R W P A Temess 9 & |

] &N KMnO, RT P 3R Q 3TTT-37TT ITAHAT Y Yo srar U § Qe
D S, T8rrar U a1 g9 & | |
. : COOH COOH COOH
H——0OH H——OH HO——H
H——OH HO—T—H - H——OH .
COOH - 'COOH COOH
S T U

Compounds formed from P and 0 are, respectively

(A) Optically active S and optically active pair (7, U))

(B) Optically inactive S and optically inactive pair (7, U),
(C) Optically active pair (T, U) and optically active §

(D) Optically inactive pair (7T, U) and optically inactive § -
P3IR QERT & A o & R

(A) g1 TiF S Td gaor o g1 (1, U) .
(B) .WWSWWWW(T;U)

(C) g3 gold I (T, U) W gaur i §

(D) g9 a3 (7, U) v& a1 Pl §

'**3

Space for Rough Work / %< %14 % forw wrr
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32.

 cH,0H |
(B) I[ and/3iR (»_

In the following reaction' sequenées_ Vand W are, respectively

frteraa sfifarar srqepsii ff,- VIR wEmae: €

Hy/Ni
¢ A
AICI; (anhydrous) 1. Zn-Hg/HCI ‘
O i .
2. HPO,
0. .
(A) E‘éo and/aiR @
y 0 w °

CH,OH

vV W

& b mor OO
yo - w

HOH,C
(D) ' jl\ and/aiR m _
| | CH,OH

, CH20H W

(CHEMISTRY ]

Space for Rough Work / @&<a m%ﬁww
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Paragraph for Questions 33 and 34

(CHEMIST
U 33 U4 34 & oy

A fixed mass -’ of a gas is subjected to transformation of states from K to L to )
N and back to K as shown in the figure

V% 1 & PRy gamm ’m'ﬁmhdﬁaﬁKﬁLﬁMﬁNamml
ferst gRT feeard g 3

4
K. - L
. v 3 9
Pressure - \/ :
N
CiE)
N [
Volume ama:_['
33. The succéeding operations that enable thig transformation of states are
(A) Heating, cooling, heating, cooling (B) Cooling, heating',-cooling, heating
o) Heating, cooling, cooling, heating_ (D) Cooling, heating, h_eating,,cooling
7 39wl URTE F e § qg o

(A) T, e, T, Fe1 v g (B) I, W 31, T #
(C) W#,B'ET,B'@T,W#WW (D) 31, M, T, S gy qx

34. The pair of iso_choric processes among the transforaration of states is
(A) KtoLandLtoM < LtoMand Nto K

(C) LtoMan_thoN - _ - (D) MtoNand Nto K
WmﬁﬁWﬁmmWw%

(A) KALIR LY M (B) LIMIRNY K b
©) LIMIRMAN (0) MANSR NI K
| o aatk) SpaceforRoughWork/Eﬁ}m%ﬁt{W > 4‘,‘,
,.)A:\ 1 : o s
' (_i ﬁ) 9 9
7_ . —7
9._ »F;, 2/
¥ )
D el
£y

!
i
!




35.

36.

|CHEMISTRY |

Paragraph for Questions 35 and 36
U¥T 35 U9 36 & ford srede

The reactions of CI, gas with coid- dnlute and hot-concentrated NaOH in water give
sodium salts of two (different) oxoacids of chlorine, P and 0, respectively. The Ci,
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.

CIﬁHagaﬁ'{WNaOH$Graﬂuﬁammm dS 3R TH sraRen A
Afifhar &R 1 (=) Foie % sifedlerat & AIfeaq o P3IR Q0 3d & |

Cl, (g) AR®IT B SURART § SO, (g) A AN F% I R 21 & | R T 8

Wmaﬁﬁmaﬂmﬁzﬁsém% lsﬁwwmmcﬁr
T ATRAIST T 3 & | |

P and @, respectively, are the sodium salts of

(A) hypochlorus and chloric acids \/(’B)/ hypochlorus and chlorus acids
(C) chloric and perchloric acids (D) chloric and hypochlorus acids

P 3R Q HI: 3% AITH waur &
(A) TRUHIRY 3R FIRG 37— (B) BRUHIRY 3R TR 3]

(C) FTR®P AR WaiR® arar (D) TR R ETRFRIRY e
R, § and T, respectively, are |

(A) SO,Cl, PClsand HyPO,  ~ (B) SO,Cl,, PCl, and H,PO,

(©) sock, Pl and H,PO, +_{DyS0Cl,, PCI, and H,PO,

R, SR THAT: & _ - |

(A) SO,Cl,, PCI, 3R H,PO,  (B) SO,Cl,, PCI, 3R H,PO,

(C) Socl, PCl, SR H,PO, (D) SOCl, PCI; 3R H,PO,

—

Space for Rough Work / Hed HE & e =E
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l CHEMIS

SECTION - 3 : (Matching List Type)
oS - 3 : (He P gaw)

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

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

S TS W 4 TG 0eT § | 5 59 F e g & | gt & fag e
fawea (A), (B), (C)@?(D)%ﬁﬁﬁﬁaﬂawﬂﬂ% | ‘ ~

37. The unbalanced chemical reactions given in List I show missing reagent or cond

(?) which are provided in List II. Match List I with List II and select the co;
answer using the code given below the lists - - -

YL Rl srsafere sl 3 e sy @ 4 9
IR A il Ilﬁgﬁm'aﬁﬁvamﬁfaﬁﬁﬁﬂaﬁqnﬁmmq
IR Vel IR g v

List I /378t I List II /a1

P PbO, + H,SO, —= PbSO, + O, + other product /31 Seqrg 1. NO ‘

Q' Nay$,05 + H,0 ~> NaHSO, + other product/ai=i 2. 4

| , ) |
. o | |

R NH, —> N, + other product/a/ = I=ire | 3. Wamy/Tr

S. XeF, — Xe + other product/3T 3T | 4. d,

Codes :
P Q R 8

A 4 2 3

B) 3 2 -1 4

C© 1 4 2 3

3 4 2 1

Space for Rough Work / Wm%ﬁqw

%k 3
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(CHEMISTRY |

38. 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 :

1L R e wuieRei B gd 1 d R R s e
| wallﬁﬁ%aﬁﬁqamﬁﬁﬁ%%ﬁv@mmmw%ﬂﬁ@wgﬁm :

List I REEt 1 List IT /1 10
P. 9-@ _— >= 1. () Hg(OAc),; (ii) NaBH,

Q. w;;%rONa — _%>—0Et 2. NaOEt
_ OH
R. @1/ — Q< 3. EBr
s. @/ —_ Q/ 4. (i) BHy; (ii) H,0,/NaOH

\ OH
Codes : :
P Q R S
(A) 23 1 4
BF3 2 1 4
€2 3 4 1
D) 372 4 1 -

.




The variation in conductivity of these reactions is given in List II. Match Lijst I With Lis
and select the correct answer using the code given below the lists :

ListI
P. (CH5)N + CH;COO0H -
X Y
Q KI(0.1M) +AgNO; (0.01M)
X Y
R..CH;COOH + KOH
X Y
S. NaOH + HI
Xy

x%wﬂaﬁmﬁﬁm Y BT el Rrerr -y STETl ST 8, SRy G -

l CHEMISTF

List IT

1. Conductivity decreases and then
increases

2. Conductivity decreases and then
does not change much

3. Conductivity increases . and. then
does not change much -

4. Condxjctivify does not Ch\angé. much
and then increases

ﬁwwmwa%ﬁmﬁn#é’rﬂs‘%
T B

g%ﬁlaﬁ,ﬂ#ﬁnﬁﬁﬁ%maﬂﬁrqamma%%%ﬁ 5 BT TANT A3
- Tt 1 , | I o
|  P.(GH;)N +CH,CO0H 1. amm‘ae-cﬁ%‘fsﬁ?mmaa—cﬁ% l
L X Y B : , I
Q. KI(0.IM) +AgNO; (0.01M) 2. Fehdl "edl 7 el AR Hfge
X Y uRafTT TET 8% |
R. CH;COOH + KOH 3. DA godl & iR degver aifre
X Y REEGIN
S. NaOH + HI 4. AP JfE wRafda = wxdt s
X Y AT qEclt ¥ |
Codes: ' ' |
| A 3 4 2 -
B) 4 3 2 YN -
© 2 3 4 1 Vfﬁ("’ Sotmtelt )
@ 1 4 3 3 |

Space for Rough Work /?a‘tﬁ wHa %fﬁv o+

o o (o(,x) CK% '59\"_*‘ *o.) |
1T —2 | (=) 4=yt oy 9)
- _ | | U Ay u!ﬂﬂﬂﬂlloﬂm"ﬂ,”"ﬂm' |

() Dzl ud LAy




(CHEMISTRY |

40. The standard reduction potential data at 25 °C is given below.
AFS AUASD f4vg 25 °C W =faRag & |
E°(Fe’, Fe?*) =+ 0.77 v:
E°(Fe¥ Fe) = -0.44 V
E°(Cu®, Cu) =+034 V-
E°(Cu*, Cu)=+052V
E°[Oy(g) + 4H* + 4~ - 2H,0] =+1.23 V'
EO[o;‘(g‘)+2H2_0+ 4e~ > 40H] =+040V
E°(Cr Cr) =-0.74 V- '
E°(CP*, Cr)=-091 V.

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 :

Bkl Iﬁﬁﬁﬂﬁ?@w?ﬁaﬁﬁ%ﬂnﬁ%ﬁﬂﬁmﬁwﬁ@%ﬂ
quﬁﬁ%:ﬁﬁﬁﬁ@mmmmmwgﬁﬁ - |

r&‘r> hly
-
‘h v
I
O

List T /R[dt I List IT /3Gt 11
" P.  E°(Fe¥, Fe) L. -0187
Q. E°(4H,0 —= 4H" + 4OH") 2. —04V
R.  E°(Cu?* + Cu —2Cu") 3. =004V
S.  E°(Cr, Cr) 4. 083V
Codes : . '
P Q R S
A 4 1 2 3 ap
B2 3 4 R*f 0 ~—>r
© 1 2 3 4 -
)3 4 1.2 pz‘t +re =
» | Space for Rough Work / aﬁ%m%ﬁ?m
1! 30 |
—~O-TIR - 4 oML
T 2 I
Y |
Bl 3 0 g8 —0 77 |
w3t B T |17

.S . O‘O,‘f/’
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This section contains 8 multiple choice questions. Each Question hés four choices (A
(B), (C) and (D) out of which ONE or MORE are correct. '

- Fora e R (the set of all real numbers), g -1, _
lim (l“+2“+...+n")

=0 (p + 1) [(na + D+ma+2)+ .. + (na + n)] 60 V o1 &Y
~ Thena= | _ /‘“"* '
| | ~15 —17 gotdy
A s (B) 7 €) == D) 5 =
aeR(mﬂWﬁamaﬁwW),w—l,%%rg ' |
hm ‘(la+2a+...+na) ’ A _i I?l i 6 \ ‘7
N0 (n+ 1) [(na + 1)+(na+2)+...+(na+n)]—60 _ /
d9 g = :
\ =15 =17
(A) _5 (B) 7 (©) 5 D) —- |
42, Circle(s)'touching X — axis at a distance 3 from the orig?n'and having an intercept of
length '2\/’_7 On y — axis is (are) ' . -
/<¢\/)9x2+y2~6x+8y+9=0 | B) P+y’_6x+7,19=0
V(Qa/x2+y2—v6x~8y+9=o | D) ¥+y’—6x-7y+9=¢

x—was‘raaf%r@ﬁ;gﬁwwmm-(m BRIy~ 3 R 27 sigws
S dTeETel) g9 ¥ (8 | |

(A) X+y’ 6x+8+9=09 B) Pty _6xt7yr9=g
() #P+y*_6x-8y+9=¢ | (D) x2+y2-—6x—7y+9='0
- Space for Rough Work / ﬁim%ﬁ'@m
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43. Two lines Ly :x=S5, 3—5 =% and L, : x=q, %= 5 f 5 are coplanar. Then « can

take value : '
M B) 2 (C) 3 ' M
Y _ Yy __z

ARET L x50 éaauz:x:a,_l—z_am%laaaaﬂmﬁ
(A) 1 : (B) 2 » (C) 3 (D) 4

: 1
44. In a triangle PQR, P is the largest angle and cos P = 3 Further the incircle of the -

triangle 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)

p e ) 18 (C) 24 (D) 22

ﬁgm‘PQR,'ﬁP&gﬁﬂm%‘am cosP=‘;‘ | 59F 3fiRea Bryst o1 sigga
WaﬁPQ,QRamezﬁ‘rW:MLH?JTMWWWWW%%PMQL
qA RM 1 TSl AT w9 qoieend ¥ laaf%rgaa%gm(ﬁweﬁ)a%

I =TS (eraisdl) & (&) |

(A) 16 (B) 18 (C) 24 : (D) 22
: +3 : , o ‘ 1 T o
45. Let w=%andP= W':n=1,2,3,..}. Further H, = {z eC: Rez>§} and O
, -7 -
H,= {z € C:Rez <_—2-} , where C is the set of all complex numbers. If z,e PN H, g
_ | =
z, € PN H, and O represents the origin, then z,0z,= E
R ' T 27 . 5m <
A 5 B 5 © 3 ®) % =

1 R =Y e p o =12, ... e o

_ ‘ : : -1 o ' ) .
H, ={zeC:Rez>%}aaT H, ={z € c:Rez<7},aa.<c qftsy Al &1

qyead } | AR -, € PN Hy,z, & P H, @ O Yafig wafé e &,

£z,0z,= _ , v o
| | 2 5
w5 ® % © 3 @) %
. Space for Rougﬁ Work / WW%WW
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' R '
46. If3*=4"! thenx= ‘

2 log, 2 2 I 2log, 3

A Tlog. 21 ® 20053 © g © 3

3 2 _ 84 08,

YT =41 qq x =
log3 M 1 2log, 3
2log, 2 -1 log3 -1 —log, 3 ~ log 3 (D) 2log,3 -1

47.' Let wbe a complex cube root of unity with w= 1 and P = [P, ] be a HXn matnx wi
- p;= ®"™. Then P? = 0, when n = :
(A) 57 _ (B) 55 (C) s8 : (D) s6
mmwwﬁqﬂaﬂﬂawﬁmaﬁwﬂﬁmp [p;] TP n x n 31y
o, STEl p,= 0™ | q9, P20, 99 n =

(A) 57 : (B) 55 (C) 58 (D) 56
48. The function f(x) =2 |x |+]x+2 | ~x+2]-2 | x || has a local minimum or a loc:
maximum at x =
. ) . ' 2
(A) -2 ® 3 © 2 D) 3

B f(x) = Zle+Ix+2I~lIX+2|—2[x|l$rwwrrﬂawmwwrrﬁ
ITFF R x F AT RS g8 & ‘
, N

w2 @ 2 C©2 © 2
| Spacefér RoughWork/W%‘l&%ﬁQ‘W < . ‘,\'5\-
T N op Uk tagd =
o | | . o, W
| , | £ A,
S G ~ g o
\ AR wﬁsz_gk_
Lo = i AR “341~w89
92 - |
e | %9% - 5x( ("’)9"”(‘359
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g, 1 A, etz elueghe 0
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SECTION - 2: (Paragraph Type)
GUs - 2 : (ITHT YHKN)

\ | Paragraph for Questions 49 and 50
| l U¥T 49 T 50 & fordt srpede

Letf: [0, 1] — R (the set of all real numbers) be a function. Suppose the function fis
twice differentiable, £(0) = £(1) = 0 and satisfies ' @-2'®)+f(x) 2> &, x e [0, 1].

Wﬁ;f;[o,l]-»u«mﬂﬂwﬁzﬁﬂwsﬁfﬁmﬁamww% | AT AR
W f 31 IR HTHANT B, £(0) =£(1) = 0 Tl o) -2 ') + f®)zex e o, 1]
B U PRAT & | |

49. Which of the following is true for 0 <x <19 °
ﬁ’?ﬁ@ﬁ?O<x<l$%{Q?ﬂ?? _
() 0<f() <o ®) ~3<f@) <1
© ~3<f@<1 D) —e<fm<0

. - - ‘ ' 1
50. If the function e J(x) assumes its minimum in the interval [0, 1] at x = 4 » Which of |

the following is true ?
afe BT & f(x), 313'\’1?{_[0,_1] H U T wH x=%trir ﬁ?n g a9 e g

®) 1o <s ), i<x<% | (B) f'(x)'>f<a;), o’_<¢<i |
C) f(®)<f(), Q'~<x<% D) f <‘f(x), %<x< 1.
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Paragraph for Questions 51 and 52

&L' Zl"l,) - J\\ \\L"L i
| we 51 Ud 52 & ford e e )
« | +
\/v sl Let PQ be a focal chord of the parabola y* = 4ax. The tangents to the parabola at.P
d\@ and O meet at a point lying on the liney =2x+a,a>0. \ Voo
o . - 2
NS 91 & PQ Raed )% = 4ax B T A1 St & | fowgeil P den @ R Raed
o B Yt U Reg wR frerdl € o 5 Y@ y=2x+a,0> 0 R Reud & |
N ‘ ‘
s [ ! ?, 4_,(7/
{(v Q@’ <« }
Vv . . Faas
s> (91, Length of chord PQ is o ad .
- g . " T 0D L
v\ - Sfiar PO B AT ¥ | 2y
-f | | | Ny’
S By 5a (C) 2a D 3a
R a% ' o A x ! ¥
1/\;} 52. if chord PQ subtends an angle @ at the vertex of y* = 4ax, then tan 9= ‘(9« a
AN : . ' .
(y//é‘lg Ife Sfar PO, 12 = 4ax & 2 W PIUT ¢ AR HR-8-9 tan 6= 2
, ; v . =
, N

[3{@ ® 27 © 4 © T
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Paragraph for Questions 53 and 54
w¥T 53 U9 54 & ford arpedw

LetS=S§, NS, NS, where

‘ _1+-34]
S,={zeC:|z|<4}, §,= {zeC:Im[z—i'l:'\/%[?—l]>O} and

S;={ze C:Rez>0}..
a1 5 §=8,n S, S,, &l

' - ’ z—1+3i3i ’
{ S,={zeC:|z|<4}, §,= {zeC:Im[ 1_\[51, ]>O}Ff?ﬂ - x-;l:
| S;={z € C:Rez>0}. |
. | EA

53. AreaofS=
S ®T B =

/4 | 20z 167 | 327
mn {1_2j—7]|=
54. Jes |1-3i-2z|

™ 23 @ 2+13 3-13 3+13

> > © == 0O
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Paragraph for Questions 55 and 56
U¥T 55 U9 56 & ford srp=de

A box Bl 'contains 1 white ball, 3 red balls and 2 black balls: Another box B2 contains
2 white balls, 3 red balls and 4 black balls. A third box B, contains 3 white balls, 4 red balls
and 5 black balls. ' '

U OCT B, H 1 T T, 3 ol A g 2 preh A § | T g2 U B, 7 2 W
S, 3 e TS g 4 e A € | U A 9 B, 3 whe WS, 4 et A qer
5 @rel) I E | |

55. 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 7

aﬁmBl,BzamBz,ﬁmﬁ1,ﬁfﬁaﬂaﬁmi{aaﬁ‘cﬁr@ﬁns‘w

3 71E B U E T F BN B mhmdr &
82 | 90
) s

648
If 2 balls are drawn (without ‘replacement) from a randomly selected box and one of
the balis is white and the other bali is red, the probability that these 2 balls afe drawn

fromboszis ' ' ) _ ; _
aﬁ:zﬁ%wwﬁmﬁwﬁrﬁﬁaﬁﬁ(ﬁwm%ﬁmﬁﬁW%amw
%Wamﬁamﬁmﬁ,msﬁzﬁﬁaﬁﬁaﬂzﬁﬁwﬁaﬁ

558

566
(C) 648

(A) 648

(D)

56.

aRear € -
116 126 - 65 .
(A) 181 (B-)‘.jm © 151 - MD»/IS—SSI-
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SECTION -3 : (Matching list Type)
GUs - 3 : (U YAl UR)

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

3 GUS Y 4 SR UvT § | TS U * gﬁmﬁﬁ%lgﬁmﬁsmm?ﬁ
fa®we (A), (B), (C)W(D)%ﬁlﬂﬁﬁmwm&%l -

57. Match List I with List IT and select the correct answer using the code glven below the lists :

List -1 List-1I
: 1 tany) 12 1 5
1 (cos (tan™'y) + y sin (tan™'y ) 4J 1. ==
. |3 + 2
U\‘ P [y2 ( cot (sin”'y) + tan (sin”! y) Y takes value /\/ 3
Q. [fcosx+cosy+ cosz=0=sinx+ siny+ sin z then o \/'2'
possible value of cos x—;X is
| : . 1
R. If cos(ﬁz — x) cos 2x + sin x sin 2x sec x = cos x sin 2x secx+ 3.~ 5

' cos(-ff + x) cos 2x then possible value of sec x is

S. If cot (sin xz) = sin (tan -1 (x\/g)) X # O _ 4.1
A/ - then possible value of xis
iﬁﬁlﬁ%ﬁéﬁnﬁgﬁﬁﬁaﬂﬁqammaﬂﬁaﬁ%ﬂvmmwm

ﬁ?ﬁ | | '\‘j?ﬂ II
1 ) |
1 (cos (tan™'y) + y sin (tan™ y)) 4J :
= +
P. [yz (.cot (sin”'y) + tan (sin”' y) Y 1A §
Q. fs cosx+cosy+tcosz=0=sinx+siny+sinzd9

Yo
N =
%

vl 2 A2

cbsx‘—z; Emﬂmrﬁaw%‘f | " ”/
. : K'I/
- o L1
R. ?Iﬁ'{cos( —x) cos 2x+szn x sin 2x sec X = cos x sin 2xsecx 3. 5

+'c0s('f+x) cos 2x dd sec x Bl ﬂmTIﬁIFT HIH Ag

S. ?ﬂ%cot(Sm \/_xz)‘sm (tanl(xf)) x#O . . 4. L |

ﬁaxEBT T Ifag 99 T T O

Codes : PO | }D‘

A4 ? - A ‘ 3

SEIE A I P B )

D) 3 4 1 2 Y " to\? W1 HDV
.-y =




Asx%
-

58. Aline L :y=mx+ 3 meets y — axis at E(0, 3) and the arc of the parabola y* = 16x,
0 <y < 6 at the point F(x,, y,,). The tangent to the parabola at F(xy, 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 II and select the correct answer using the code given below the
lists :

TP XTI L:y=mx+3,y- 30 F g E(0,3) 991 WRaerd ¥ 419 2 = 16x,
¥ RF Pl y) R B € | Ao AR R, y) T el
G(0, y)) W BIedl € | Y@ L B JaUar m O

Tz ~ ((mATHEMATICS )

0<y<6
-3 BT foreg
T 9 & & B £FG %

{Q

- 8T BT Yo R A ¥ |
T 1 A 19 g PRI = Rl & R Ry v B @1 Wi aw
el SR g . |
List I R7dt 1 o\ List II R{& 11
P. m= | > L L
Q. Maximum area of AEFG is | AEFG &1 W&TH 856el & 2. 4
R. y,= gn 14 2 3. 2
S,y = L Ate) = 4. 1
Coc.ie;: 0 R s M’Li% C_H,émfjp ,-16‘
A4 1 ? |
® 3 4 1 5 TMAIewI]
€)1 3 2 4 7 .
©®1 3 4 2 25737
s 7 Space for Rough Work / Wﬂ&%ﬁﬂ?m 0 _
" A g b6+ | | .
Ao =12 X 7 et (it ) N
X Aot et N (A , oy %/(—'7/'34——2
| 4 v ’ W S RS SR EROSCL,
Iy ERE é <W\_+H_i_«}_5§d+2) = Al MR
~ | % | 7 ¢ AR
- & «f bt 416 - WL —l 6. |
e = V ‘
2 L s ITA—NE |
ook ’4/_ e 1T, DR T
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59. Match List —I with List — II and select the correct answer using the code glven below the lists :

List — I List — 11
P. Volume of parallelepiped determined by vectors @, B and ¢ is 2. 1. 100

Then the volume of the paralleleplped determlned by vectors.
2(4 x b) 3(Bx¢ ¢)and (¢ x @) is

Q. Volume of parallelepiped determined by vectors a band 2 is 5. 2. 30
Then the volume of the paralleleplped determlned by vectors
3(d+B), (b+c)and2(c+a)|s '

R. Area oL a triangle with adjacent sides determined by vectors 3. 24
d and b is 20. Then the area of the tnangle with adjacent sides
determined by vectors (24 + 3b) and (d - b) is ~

S. Area of a parallelogram with adjacent sides determined by 4. 60
vectors @ and b is 30. Then the area of the parallelogram with
adjacent sides determined by vectors (@ + b) and @ is

- -1 A - 19 gAfera BIRIT qen gRel % R Ry Ty Bre @1 g
P FEl IR gAY |
-1 = ?Ifﬁ u

PRl 7, B 9 2 g1 FuiRe wHiaR Sewed B amae 2 100
T | 99 R 2(3 x B), 3(F x )am(cxa)gmﬁulﬁa

GHIIR YCheld Pl AT &
QW*?WcmﬁmﬁHWWWWS%I 2. 30

a9 afewl 3(3 + B), (b+3)am2(c+a)§mﬁa‘rﬁaw
- YCHAD BT AT &

Rwﬁaﬂm%awﬁlﬂaﬁwwmaw gr‘ﬂ 3. 24
FEiRa 2, 2oélaaﬂﬁsﬁ(2a+3b)am(a -b)gm
feiRe wer syomeit arer frget &1 fawe &

8. Y& AR IqYST $T B Rrad) dor afeei d e 4. 60
bmﬁa‘rﬁa%w%laavmﬁ(aﬁ%am agm

0
8
<
=
L
I
=
<
=

ﬁalﬁawgwsﬁmﬁﬂwa@jm?m
‘Codes : e
ni 858
ng 301 4 [ LL,aM) .‘rlu?“Q
3 4 1 2 ' o
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60. Consider the lines L,: e

-1 - -4 y+3 -3
> ::lezl , 2:x1 :yl =Z; and the planes

PyiIx+y+2z=3,P,:3x+5y—62=4. Let ax + 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 — II and select the correct answer usmg the code given below
the lists :

5 ~1 +3  x—4 y+3 243 -
g L : x—i—— :VT Zl ,LZ.A’C1 ll —22 qAT AHAA P, Ty + 2z =3,

P,:3x+ 5y - 62—4%73 I’ﬂtﬂﬁb_ax-kby—kcz*d W@L qL, & gl
ﬁﬁﬁmwamWPaP & T, WWWUT%l

T - 1B G - 1 g BIRTT den gREl & R Ry e B @ g

Wﬂ’aﬁwqﬁﬁ
- 9 ) U \
List I /a1 1 List IT /74 11
P. a= A 1. 13 Ba 2
Q b= 0. 2. -3 ¢
R e= o 3.1 RS I |
S. d= \ =2 ‘ |
Codes : é)
P Q R S 2 (,,Q,.,_}O -"JC W2 -
M 2 4 1
o ® 1 3 4 2 +kQ‘L )
€ 3 2 1 4 ' aal.
D) 2 4 1 3 "’éQ +qgj+ k
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13.

&Y A H Ry 10 @ml § Hem @ W ek e
g&ﬂﬁ? Isﬁﬁaﬁiiﬁ;ﬂﬂ?ﬁﬁsﬁt

| el /R F & 3 FTOY A
(BUBBLE) ! §91 TRE 3 B1all I o6 erel 78 W
At frem €9 9y |

A

Write your Name, Roll 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.

43T € | 9RI Irgeoel @ Wit ame we &,
i @ s e WAy ¥ | 5 oft argede
B 0¥ & =R e (A), (B), (C) 3R (D)  RFI @

FIATH A FE T |

C. ¥ -UX Brursy .| C. Question Paper Format |
o ﬁ’ The question paper consists of three parts (Physics,
ENEARE] %5 i T ¢ ST, X Chemistry and Mathematics). Each part consi)‘s,.ts of
AR E IR s P § | i :
three sections. ‘ .
14, 1% 8 T T 1 e Uy § 9R ey (A, | Section 1 contains8 multiple choice questions.
(B), (C) IR (D) & i A v wafr Wt & | Each question has four choices (A), (B), (C) and (D)
' out of which ONE or MORE are correct.
15. @g 2 # figidl, war ik sffeel anfe & ewi a9 | Section 2 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). , ~

1 6.

W3 ¥ 4 FgREET I § | 7 0w o e gl
& | il & fa e & fideg (a), (8), (C) 3R (D)

Section 3 contains 4 multiple choice questions.
Each question has matching lists. The codes for

- R Q e the lists have choices (A), (B), (C) and (D) out of which |-
& i TEHEE | ONLYONE is correct.
D. 3BT INHT D. Marking Scheme
17. @€ 1 $ &X %7 A F9or WEY IR (Sw) gt W | Foreach question in Section 1, you will be awarded 3
GRS (§1gel) BT YA W 3 3w 2R CIER] \ marks if you-darken all the bubble(s) corresponding
qogel Bl e WY W T (0) 3iF US fpY H to only the correct answer(s) and zero mark if no
o Rerfiyay & . bubbles are darkened. In all other cases, minus one
R 'mifﬁﬁ 1 FOEHE T (-1) 3 HaTT ( (-1) mark will be awarded.
18. TS 23V 3 F & ¥¥T A Haef Wel ST 413 g | For each question in Section 2 and 3, you will be
P BT B W 3 Wsﬂqaﬁgqﬁwmq—iﬁ + awarded 3 marks if you darken the bubble
FE W ¥ (0) 3 U fby WAy | arg g | corresponding to only the correct answer and zero
3 1) 3 R STRAT | ‘mark if no bubbles are darkened. In all other cases,
RSB TP (-1) b AT minus one (-1) mark will be awarded.
( o Remft BT A . A TaY )
Name of the Candidate Roll Number o
ool il B g R @ el A Rl gR1 ot T W e B
STIFT AW Ul HOTHEH | o Sita forr & |
I have read all the instructions_and shall | have verified all the information filled by
.| -abide by them. the candidate. o '
........... o ad: et | | % O\,
el & gwmR PrReT & BwRR
o Signature of the Candidate Signature of the Invigilator
\— J
w3 \ |







