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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.

2. YE-UH F B (CODE) T9 J% & HURI 1T B
AR 30 RaE & Mo 7o (IS W@ 4) W B

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

T No. 44) of this booklet.

3. %= H1Y & forg @l s siR @refl w36 qRamt | Blank spaces and blank pages are provided in the
1NY o2& 3¢ HfaRad erra wg} | question paper for your rough work. No additional sheets
foray RN | ‘ wili be provided for rough work.

4, BRI, R 1€, AT Aifern, TES e, ogeieR,
Y, B, Yo AR fF TR % saaie
USR] G FE A oA Ad §

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

5 3% IRae & fod 7 W R 10w F aige 14
IR A TR foafay | '

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

6. UEl & ITR 3N 0N Al TWaiRE T U LT
FE IfEd BT, W erT @ e e, 9w
St sy Fag e s w e
AN AR HRA & | S s weiie- iy affefes Regi
oI (3.3R.7H., ORs) B, W e gy amuw & &ft
SR | FR=rel U5 ST O3 S 91 31 e o O Al

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 invigitator. You will be
allowed to take away the bottom sheet at the end of
the examination.
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HeT mq:rﬁlswwmﬁﬁ?ﬁﬂé@sﬁéz

U 0% e 99 Smd |

Using a black bali point pen darken the bubbles
on the upper original sheet. Apply sufficient
pressure so that the impression is created on the
bottom duplicate sheet,

8 :’%mw (ORS) I T R 7 #v-4v / gl =
|

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

9. 9 qia @1 e dle & yvEI] Al e o R
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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. o
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"PART I : PHYSICS

‘" SECTION -1 : (One or more options correct Type)
Gus — 1 : (TF a7 1% |et fAdeq yam)
This section contains 8 multiple choice questions. Each question has four choices
(A), (B}, (C) and (D) out of which ONE or MORE are correct.
¥ TUe | 8 ggfader we € | 1% e H IR fiwe (A), (B), (C) iR (D) & Ry
¥ e T il ad | |

%,
Q
U
>
T
a

@ Using the expression 2d sin @ = A, one calculates the values of d by measuring the
correspondmg angles @ in the range 0 to 90°. The wavelength 4 is exactly known
andthierror in @ |s\()onstant for all values of 8. As ai 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.

the fractional error in d decreases.
AP 2d sin §= A F1 ITANT GRA §Y &4 6 B A I d BT HF T T80 |
O A0 F90°F 19 # § | R & &1 WA v IRyE 719 ¥ 91 9%
o # Fqfe, ¢ F wh A foIg wHE ¥ | SR 6 3 A 00 Y ged & @9
) d¥ FRug Ffe Rer weh & |
(B) 49 fRuer e gg<it & |
() dﬁ‘mﬁlﬁqﬁﬁﬁﬁ??@?ﬁgl
(D) 49 frToTe e Tedt & |
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2.

[ PHYSICS |

R
T

Two righ-conducting spheres of radii R; and R, and carrying uniform volume charge
densitibs. +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.

\/LC{ the electrostatic field is constant in magnitude.
)\/QD{ the electrostatic field has same direction.

S ST R, G R, BT I T B AL +p T —p THEHH AT I
7§ IR fear ¥ | g9 el @ R # 39y ER 9 UeR WS

aﬂmw%ﬁ?ﬁmﬁﬁﬁmﬁaﬁmﬁﬁ%mﬁmﬁﬂ%ﬂ%uﬁaﬁgw

(A) ﬁﬂ?ﬁgﬁﬁﬁ?ﬁgi

B) RRIgIRMm@IRE |

() fer Yga &7 &1 oA 3R & |

(©) Rer dga &7 & e HEAN & |
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(_PHYSICS |

| gnoring any volume change, the following statement(s) is
(are) correct to a reasonable approximation.

(AY~ the rate at which heat is absorbed in the range 0-100 K varies linearly with

temperature T.

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

JG¥ 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.

{

\ I | i L. —
T | I | Fr Aﬁ b
- 100 200 300 400 500 %ﬁ
T'(K)

%ﬁmﬂmﬁﬁﬁmmmﬁm(qmmmwﬁﬁwﬁm
T E | AW A0 W 500 K 0% WHF o} ¥ Wad 9y 2 € | A9 a¢ B
Wﬁqﬁﬂﬁqﬂﬁﬂzﬂﬁﬁﬁﬂ,Wﬁﬂﬂ?w@ﬂWﬁWﬁ%@)?
(A) 0-100K%53ﬂa,wﬁﬁHWHﬂa?WW%ﬁwamamﬁml
(B) 0-100 K 9% TAIHM &1 9 W SERE S, 400-500 K 19919 ¥ &9
9T B FH B o N H9 |
(C) JNIeNMYT FSM B X 400-500 K AT % 49 ogRafiq & |
(D) I TN FHT X 200-300 K 99 % 15 95 & & |

The radius of the orbit of an electron in a Hydrogen-iike atdm@vhere apis the

Bohr radius. Its orbital angular momentum i it is given that 4 is Planck constant

‘and R is Rydberg constant. The possible wave ength(s), when the atom de-excites,

is (are)

wm@aq-wm%ﬁaﬁmwaﬂﬁwm&ﬁaﬁaoaﬁﬁw% t
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[ PHYsICS |

Two bndies each of mass M, are kept fixed with a separation 2L. A particle of mass
mis }o;ected 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 -\ / %M

ﬂ The minimum initia! Velocity of the mass m to escape the gravitational field of

the two bodies is 2 /%J |

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

the two bodies is /%ﬂ—l

ﬂ The energy of the mass m remains constant.

=} fiel Rt vle @1 gEmm M e, & 99 B g F12L Rer v T v | S
fici &% Pl @) e e @ & 9 g 9, U m SIAM BT B A=A
nﬁﬁamwﬁ | eyl i G | e U € (©)

) 2 il & ToaEtr 8 ¥ TR ¥ T FEE m BT g IR o
GM
=&

ﬁﬁ@%w&w%ﬁw%ﬁmﬂmﬁmmwmm
GM
=&
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-8 A parﬁde of mass m is attached to one end of a mass-less spring of force constant %,

|_PHYSICS |

Iylng‘on a frictioniess horizontal plane. The other end of the spring is fixed. The
particle starts moving horizontally from its equilibrium position at timé 7 = 0 Wwith an

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

w
O
w
-
I .
o

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

L m
time is ¢ = n’\/;. /
4 Im
(C) the time at which the maximum compression of the spnng occurs is t=—\ [+

3 k’
V(Dj/ he time at WhICh the particle passes through the equmbnum position for the

second time is t = \/7

YO oS T W US! §F k o7 RIS Y geEmr IRd R & e AR Q
m S HT U ST §A & | 39 &A1 1 guw RRT 9 & | 9 a0 s
ARIER § 99 ¢ =0 W URMAE AT 34, @ 1RE B @ | 59 59 )
T 0.5 u, B &, I8 TP g6 TR ¥ YR Hog IRl ¥ | 39 GHE F A€
(A) T8 BT G FIRITaReT § olledl § 39! T w8 & |

(B) O HU AU AT ¥ Ugell IR ORI & I8 GHY ¢ = ‘\[‘a‘l
aaﬁwﬁmﬁ@?aﬁ%ﬁqs’m‘éagmm— %‘l

(D) mmmﬁwﬁqvﬁmw?wwr 5”\/;% |
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| PHYSICS ]

A stwy current [ flows along an infinitely long hollow cylindrical conductor of radlus

" R Tl%s cylinder is placed coaxially inside an infinite solenoid of radius 2R. The

solenoid has »n turms per unit iength and carries a steady current 1. Consider a pomt-

P at a distance »from the common axis. The correct statement(s) is (are)

V(K)/ In the region 0 < r < R, the magnetic field is non-zero.

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

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

y{ In the region r > 2R, the magnetic field is non-zero.

TP R o & ST T Wigel =eis de[ Bl | § (@ Rk aR1/TE & |
sﬂaaqﬁmf%lwaﬂaﬁﬁuﬁmf%m%wwmw% B3l
R & » ol ol 5o oW ¥ € 7w ReR uR17E |t Rg P RIT
S wEE @ g W R, B A (@) TN 98§ () |

(A) O<r<R¥ 990N &7 YA el & |
B) R<r<2R¥, o &3 o fon g o R # & |

(C) R <r<2R¥, Y917 & r o & g0 & wWeRdR & e $g wie W®
g |

(D) r>2R%, gaﬁaeﬁ‘q:qﬁé’r% |
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[ PHYSICS |

8. Twpéiehicles, each moving with speed » on the same horizontal straight road, are

_ ap’ﬁbaching 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@ he correct
statement(s) is (are)

PHYSICS

I the wind blows from the observer to the source, ;> f;.
\é(,B:)/IT the wind blows from the source to the observer, ;> .
(C) Ifthe wind blows from observer to the source, f; < f,

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

< are, el T B TR S, T @ W AR 5P W e g @ e
FWE | T TSP B RMAWF T A w D T | 70 A I a6 £, g
BT WIST T & | IR 918 H 99 §Y e Y WKl 7, gy 9 g et @
et ag 5 sl Y Ak y & | 9@ ueem 7 @)

(A) AfS T Vi | BT B e A FER E, fo> 1 |
B) I Iy W X Ve B fw A ww N}, fi>f |
(©) Tl g P ¥ W B R F TwR L, fy<s
(D) 3T I A | Ve of X § s5dl &, < |
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| PHYSICS |

SECTION - 2 : (Paragraph Type)
g — 2 : UPR)

This section contams 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).
59 WUS W Rigrdl, WA iR 3wl afE @) qui arer 4 IedT & law‘ram%ﬁ

ﬁﬂ?ﬁmmm%ﬁ?ﬁﬁﬁ_aﬂﬁwaﬁm% | fopdlt f arfes
¥ TR fIEe (A), (B), (C) 3R (D) & Fri ¥ FaT @ &l vl & |

Paragraph for Questions 9 and 10 :

ue 9 3l 10 & forg o

The mass of a nucleus ;X is less than the sum of the masses of (4-Z) number of neutrons 5

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

M only if (ms+m,) > M'. The masses of some neutral atoms are given in the table below

TF TG 5 X B G (4-2) R Td Z WA & geeet % A & o g R |
ST B BH F TAG Soll B U Holl BEA & | U SHA M BT AR A
my Q4 m, AT & 1 A ARG A faufed & Aodr 8, A (my + my) < M | qe

my T my SEEA % <) A% NE T Yo B, T M S B 9 TR
T HHA €, UL oy +mg) > M |gmwmvgaﬁ%ﬁamm?ﬂ%[éwﬁﬁﬁ@§

4 1

¥ g e

%ﬁy 1 1.007825u” 2y ( 20141021 SH | 3.016050 u = “He |[4.002603u 3|
gLi ‘;j 6.015123 u ﬁ3Ll 7.016004 u ;’ngn 69.92532\5 u gise 81.916709 u
- . o : :
52Gd | 151.919803u 2%pp | 205.974455 u 2B, 208.980338 u 210po | 209.982876 u
 LoVER (1u=932 MeVi)
i Ll
Th)e C'?t:;eztlsctlztljegi?tcﬁn emit an alpha particl qe%? 5 Qik70 !
210 Pra pariee: @'0[6705 69 ‘72(3?/5‘
?Q (B) The nucleus ¢, Po can emit a proton. ' D3 Y
) Deuteron and alpha particle can undergo complete fusion gL 8 yz

A) T $Li T Yethl HUT Icaford oY bl & |
M 3, Po T WSH IAAT X FHell & |
) Wﬁaﬁﬁwwqﬁmﬁwmﬁl

The nuclei §3Zn and giSe can undergo complete fusion.

& gp &

) YD 10Zn Td
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10. The' kmetlc energy (in keV) of the alpha particle, whgu'}t eus g;OPo at rest
undegoes alpha decay, is ' g w‘-
SE .ﬁﬂﬁhﬂsgfpoﬂ?qﬂmm%,aawzﬁwaﬁnﬁmm O
e @ E - g
(A) 5319 \kﬁ( 5422 (Cy 5707 (D) 5818 E

Paragraph for Questions 11 and 12
Te 11 3R 12 & fog srpe

A point charge () is moving in a circular orbit of radius R in the x-y plane with an angular
velocity w. This can be considered as equivalent to a loop carrying a steady curren %)
A uniform magnetic field along the positive z-axis is now switched on, which increases at a
constant rate from O 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 y. <~ 'ﬁﬂ

Xy ad § R Brow 3 ol @ 6 vE @ g o o wrfi iy | wRem xR
g Isﬁqqﬁeraﬁg—mﬁa?ﬁerméﬁgwwmﬂw% | 319 UP THEHH

Wﬂ,%ﬁmz-ﬁwﬁmmﬁﬁwmoﬁswwmﬁ
UHEHH &% 9 ggdl & | F8 A1 (& g9 SR ow 3 e Rer el § | Jea
&3 & MM W HE H UF emf URT B0 § | U, IR RR[d &5 gRT 3@ o amaw
B YT U & IRI AR gHA A Y T 1 F 9 B IR Regaarg s § (emi)
HE] O & | I8 9 © b 54 UF MY UF FE H URYAY HRAl & 99 SHH
JIBIY faya Aol SEed HofiE WA & Uil sar & e sguifae Reria 2 |
11. 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

I & $ IRTdT & IR =1 A feh TRy &1 w IRT farega &5 o AW &

w5 P75 © @ m o b
(?@The change in the magnetic dipole moment associated with the orbit, at the end of
the time interval of the magnetic field change, is i‘»ﬁM
mwmﬁﬂaﬁqaﬁﬁqﬁaﬂﬁﬁw%wawm%ﬁdmﬁ ﬂ
2 ) 2_\) -
L -yBoR 7[ ®) - 725 , — 7 BOR ‘ of
Space for Rough Work / %% Wﬁ N 7 g A
ﬂf’-\"’ggf /
Nt Tl




| PHYsICS )

| Paragraph for Questions 13 and 14
- w13 3R 14 & forg argde |
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
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. Itis
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.

UF TG faefd 6 600 kW 3 AR 4000 VTR I<UIfe oRa 2, WY 20 km & o W
SUHFRl & STERT F T of Sl o & | sHS W @Y S99 U7 gRAENaT A
BT | AT N FHAT & A IF AR R SR g A e BT IEREeR
frar < wepar & | yewe AT 1 S 77 ¥ 5 g Sl @7 e aga ot B @
SR SFABER & IUGR F WIS N & 989 79 B & | 59 a0 § v S
TNTBIER WIF Bl SR AT o € Y 9RT %7 A9 39 8 Siw | SuniE ¥
R o sardl etk &1 W foar wir & Rrae stiieasi 31 e few o9
e W e wie & o1 W& | 7w 7 S wwar & 75 B gE oRRife € g
STABER ATEY €, 9 96 uida e 0 & | Sieafed T gRmei @ deedrel
BT HU ms A B & | ' | |

13. If the direct transmission method with a cable of resistan is used, the

power dissipation (in %) during transmission'is

e U SR H1 ST f5a i Rt TR 0.4 Q ke & 99 Toer S§vr @
 Rerfar 3 ufdm e (% #) @

(A) 20 | @fﬁo (C) 40 D) 50
14. in the method using the Yansformers, assume that the tatio 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 4 e ratio of the number of turns in the

primary to that in the secondary in the step-down transformer is

FRAGHR & WE HRA arell Y &) 97 7 B Sard et % g g
fecia® 7 el A e &1 sguE 1 10 % ) AR e ik, Susaret @)
200 VIR & ORI & O vErl grawTR F ueife ¢ Rdue & alel & g

@ & '
(5)/3200:1 | (B) 150:1 cg/c<)/100:1 (D) 50:1

Space for Rough Work / Eﬁ'ﬂ\l‘é ﬂiﬁﬂ'@‘@lﬂ
l/ ,,2 DL//MJ 2U ?\‘L
ovv -
6‘0‘0 l(lA] " _ -'(u

Y
' 0l ) g
o

[




Y ittt i

e e

A small block of mass 1 kg is released from rest at the top of a rough track. The track is a

o 1A A AL A SRR S g g A1 L e £ a0

(Prvysics

" Paragraph for Questions 15 and 16

3

L 7% 15 3l 16 & g e

'h

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~ )

UF W T F a9 W U 1 kg SHIE F ICH Pl FRTAIERI  BIST W/ E |
AT T 40 m BT 1 g 910 ¥ | TEH 0 0 W ed §Y Wbl € | g9
Ted W TH g4vr o dreEfiid 3 i Rl fen A e @ | R | i e,
ﬁﬁ'gwmﬁimw&aﬁmw*mwwmmm% |

({Bﬁﬁ'ﬂ TN ghl AM=10m s 2Efg)

PHYSICS

15. The speed of the block when it reaches the point Q is

Y [eaT g Q W TEE &, af & |
(A) 5ms™ 10 ms™ (C) 10\]§ms_' (D) 20 ms’

‘16. - The magnitude of the normal reaction that acts on the block at the point Q is

g om, Wwwﬁmﬁaﬁmwmﬁqm%

VMN | (B) 86N (C) 115N . (D) 22.5N

- Space for Rough Work / %<3 &T4 % fora @
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g SECTION ~ 3 : (Matching List Type)
This section contains 4 muitiple 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,

¥4 v W 4 Sglee W € | A% UE A gAod gl @ | gferii & forg o1 &
faway (A), (B), (C) 3R (D) & Pl @ FarwH A T | -

17. Match List I with List II and select the correct answer using the codes given below

the lists : , |
List1 , List IT
2p-1
P. _Boltzmann constant @ [ML°T™]

1
Q. Coefficient of viscosity 2. [ML'TY
R. Planck constant 3. [MLTk! ]
S.  Thermal conductivity 4. [MLITkY
qﬁnaﬁqﬁnﬁgﬁﬁaﬁﬁﬁqﬁﬁ%ﬁfﬁ@mwmw
el 9T g

Gl Gcifl
P. dlccqur e 1. [MLT
Q. ¥ Ul 2. [ML'T™
R. wie FHadie 3. [MLTK™)
&S ATeddl 4. [MLTK)
Codes :
P Q R S W
A 3 1 2 4
® 3 2 1 4 LA Tz
4 2 1 3
“"gﬁ 1 2 3 T/l/’
’M/T’f
Space for Rough Work /Wm%ﬁt{wﬁ/ -
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K= W
o . 2
=

e | Y FRRHIEGR



| PHYSICS |

18. A @ht angled prism of refractive index g is placed in a rectangular biock of
ref\&ctlve index ,, which i is surrounded by a medium of refractive index 4, as shown

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

possible paths ‘ef’, ‘eg’, ‘eh’or ‘ei’.
UG SUAHID B DI IS B 4, ST P HAAPR &l H &N T E |

qof AN g, SRS & AW § o § <uiy ogaR okt g2 & | e @
fopRT ¢ IRITTHR i® TR Sificigad Mufad eifl & | 4y, 4y IR o4 & HI W)
ok Y & v A fART AR WG Ul ef, ‘eg’, ek’ W ei’ W A TH ol ¥ |

i — / | ;}27}43

2 M3

Match the paths in List I with conditions of refractive lndlces in List II and select the
correct answer usi qv% the codes given below the lists:

WA A ™ T 1 ) auadie &) wal @ gafera i ok iyl
& A e T DI $1 WA IS & W g
List 1/ A 1 List IT/ 3= 1T
P. e—>f = 1. p1>-\[i;12
Q e—g 3 2. > pyandfd u >
e—>h 3. m=E
S. e—>i 4, ;12<y1<\/§pzandfq'5ipz>ﬂ3
Codes : - :
P Q R-S
' 2 3 1.4
By 1 2 4 3
C 4 1 2 3

Space for Rough Work / T %%I‘Q‘WF[

iy 15 | RO

PHYSICS
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19. Match%i‘.nst I of the nuclear processes with List II containing parent nucleus and one
of thc@nd products of each process and then select the correct answer using the .
codes glven below the lists :

R 1¥ 39 ThE wat G E | g W v & o e g
U s MR s Ry w0 E | Rl F R I e @ ooy
ﬂﬁwgﬁ?:

~ ListI/3gR1 Llstn/vﬁn P U 4,8
P.  Alpha decay 1 é50—>;5N+..;.. |
Uehl-Ey
Q B decay 2. DUy
pre
R. Fission 3 3. o Bi e Ph+ ...
fages
S.  Proton emission 4. 239Pu —>;§0La+
U ST
Codes :
P Q R S
A 4 2 1 3
B 1 3 2 4
l_,(9/2 1 4 3
© 4 3 2

Space for Rough Work / ﬁ%'ﬂa‘l‘&ﬂ?mm

e 16 | AR
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20. - On:; mole of a monatomic ideal gas is taken aloﬁg two cyclic processes
E%ifF—»GaE and E—=F—H—oE as shown in the PV diagram. The processes
involved are purely isochoric, isobaric, isothermal or adiabatic. '

T T RAE AEY 1 b @ A 3, f 7§ Ui PV oRY & TR
WWE—»F%GHEHE—»F—»HqEﬁaWW% |WW‘{I@HZ
maxraﬂﬁaiwaraﬁ,mﬁummﬁl | |

P a

32Pg

R - - *

] I T T P
§ .'; >
Vo 3’2,\!0- \S

Match the paths in List I with the magnitudes of the work done i List II and select

the correct answer using the codes given below the lists. ' _
g 18 R W el @ gR I A R T e & oReo § e gRfea Bt
3R Rl & Y R T P @ T e T SW g |

List I/3d 1. List I/ 3@ 11
p.( GoED 4 1. 160 PV, In2
Q. G-H 2. 36P,V, -
R. F-H 3. 24PV 32
S. .F-G 4. 31PyV, v BT /‘U’L
Codes : : g
b RS | g‘L\’N ;
M 32 1 PO(BND
(B 4 3 1 2 .
C.3 1 2 4 | |47
).1 3 2 4

Space for Rough Work / %<3 % % g v

i o, I




PART Il : CHEMISTRY

a*SECTION -1: (One or more options correct Type)
' Grs - 1 : (T A1 31 wel fasew wam)

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

39 QTS H 8 GGy e € | % U9 H uR A6 (A), (B), (C) 3R (D) & o
QT a1 AE bl R |
21. The correct statement(s) about 0, is(are)

A" 0-0 bond lengths are equal.
(B}~ Thermal decomposition of 0, is endothermic.

(C) O, is diamagnetic in nature.
DT O, has a bent structure.
0,9 94 ¥ wE g § ()
(A) 0-0 3T} Y T wER Y |
(B) O, % AU e Femendt & |
)
)

(C) o, ufgedg & |
(D) O, B! TR dfepay B & |

22. In the nuclear transmutation

9 8 w
JBe 4 X —> Be+Y HS
(X,Y) is(are) x - .
(A} (m) (B) (p, D) (C) (n, D) @) (np)
zBe + X — jBe +Y
qH(XY) R |
(y, n) (B) (p D) (C) (n,D) D) (r.p)

Space for Rough Work / %<1 %12 % fw wrrr

.y A e o
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S

23. Theigarbon-based reduction method is NOT used for the extraction of
(RW | (B) iron from Fe,O,
“Wef” aluminium from A1,0, (D) magnesium from MgCO, - CaCO,

24,

% K is independent of the initial amount of CaCO,

a@sﬁ%ﬁmﬁwﬁ?ﬁmmﬁamﬁﬂaﬂmﬂﬁﬁmﬁqﬁam
g7 |

(A) Sno, & feq (B) Fe,0,¥ IRRA

(C) 4L0, ¥ VffTEs (D) MgCO,CaCO, ¥ HifRm

The thermal dissociation equilibium of CaCO(s) is studied under different

conditions.
CaCOs(s) === CaO(s)+ COxg)
For this equilibrium, the correct statement(s) is(are)

(A AHis dependent'on T

P
14
[
0
=
w
L
O

(C) Kis dependent on the pressure of CO,atagiven T

AH is independent of the catalyst, if any
CaCO(aﬂ)ﬂW:&ﬂuﬁaﬁa%W@ﬂiﬁrWﬁ@:rmaﬁﬁﬁm

T |

CaCO4(s) === CaO(s)+COxg)

4 AEAER] F R, WE TaRE § (@)

(A) AHIUEM R ik sRar & |

(B) wrEReN ferRi® (K) CaCo, $Wqﬁwwﬁﬁ?ﬂﬁw%l
(€) KTRa 9 M R €O, F T W IR aRar & |

(D) AH SRS (@R &) $ yg W) R 78 #xar & |

**9

Space for Rough Work / &8 %14 & {o7q ¥

po 41



[ CHEMISTRY]

25, Thewﬁ’w of 4g,Cr0, is 1.1 x 1012 at 298 K. The solubility (in mol/L) of Ag,CrO,in a |

O.i-ix[AgNOQ_ solution is

(A) 1.1x 101 B) L1x10°  (€) 11x102 (D) 11x109
Koy (Ag,CrO,) T A 298 KT 1.1 x 102 & 10,1 M AgNO, & fem 4 4g,0r0,
 faergar Aerehes § &

%1.1”0-“ v(,3)/1.1><10-10 /(2{1.1x10—12 D) 1.1x10

7
@ In the following reaction, the product(s) formed is(are)
Fretfafea afifen & garersare) o sang
OH
CHCl,
[———— ?
OH-
CH,
' OH o} OH OH -
OHC CHO : CHO
CHj HsC CHCI, HsC CHCl, CHj
P ) R s |
(A) P (maijor) M (minor) (C) R (minor) (:?7/3') (major)
P (=) Q (7o) R (7o) S (=)
Space for Rough Work / %<9 %14 % fore @
™
o) X 0

—

oy ® {IRTRAROn

‘ J
0y 4 © =
AO»C" 4 10 t\)o D
!
° N 7 |
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T g
ST

27. Tﬁé&ffnajor product(s) of the fbllowing reaction is(are)

OH
‘ aqueous Brz (3.0 equivalents) :
§ SO5H \ |
' | Br BI’ >_
; 803H . SOSH E
A 7
. | | | 0
\/Vﬂ/ P — C | DV'S %
Q - (C) R ( z

frfeRaa sififsra #1(&) T& SR B(F)

OH
Sl Bra(3.0 eIH)
SOH
OH OH OH , OH
Br Br Br Br ' Br
Br Br Br Br Br
SOzH Br Br . SO H
P
(A) P B @ (C) R - (b) §

Space for Rough Work / %=t %/ % fg W=

oy 21 | RN




(CHEMISTRY] -

Aﬂé compleuon of the reactions (I and II), the organic compound(s) in the reaction

miiures is(are)
Wﬁasﬁmmﬁamﬁ?m%ﬁqkaﬁa%wwﬁ$ﬁwﬁmﬁm

fE @) & Taqv |
)OL Br; (1.0 mol)

ReactionI: H-C CH —
SIE il ?1 .0 mol) ® aqueous/ wrefiy NaOH

) Br, (1.0 mol}
ReactionIl: | CJ\CH3 —

3
Sifofsrar I « (1.0 mol) CHZCOOH

0 0 o 0 0

'H3C/U\CHp_Br chJ\CBrs Br;;C)LCB@ BrHZC)LCHzBr HgC/lLONa CHBry

P 0 R ) T U
(A} Reaction1: P and Reaction I : P
(B) Reaction I : U, acetone and Reaction II : Q, acetone
(C) ReactionI: T, U, acetone and Reaction II : P
(D) ReactionI: R, acetone and Reaction II : §, acetone

(A) iflfsrar 1: PaiR af™fpar - p |
(B) Stfpa 1. U, it o aiffpan 1 @, vl
(C) afNfbar 1: 7, U, wiiew oiR affrar 1 p
(D) _3ifdfspan 1: R, Tltel ik affiar 11 - 5, weitel

**9

Space for Rough Work lﬂﬁﬁ%‘l’&%mm
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% SECTION - 2 : (Paragraph Type)
N T - 2 ; (IDE T6R)

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 ope correct answer among the four choices (A%, (B), (C)and (D).
§?mﬁﬁ1@ﬂim§ﬂ?maﬁﬁ(aﬁwﬁaﬁ4 flirm_ajié?)l

ST 3e e €, f9 9 BY o W el g E | A areeE 7 &% WA
& IR e (A), (B), (C) MR (D) & A @ Far v S wd & | -

Paragraph for Questions 29 and 30
e 29 T 30 & fordl S0Y

The reactions of Cl, gas with cold-dilute and hot-concentrated NaOH in water give
sodium saits of two (different) oxoacids of chiorine, P and 0, respectively. The Cl,
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 @ SR A% NaOH & “iefg fiela gRT &wer &% ok T araeeny o

Al FX <1 () T & sifelane & ARET @au, PoR @ o9 & |
Cl, (g) IR B SURRIRT F 50, (g) & ffpar a% Sarg R Y1 & | R W<
BRERY §RT AR &% A § < & 1 53 Te-smaes fra sroRy &
T TR Tl & | |

. . He O e
29. Pand Q, respectively, are the sodium salts of :
hypochlorus and chloric acids (B} hypochlorus and chlorus acids
(C) chioric and perchloric acids (D) chioric and hypochlorus acids

P3R Q HHY: 39 Gifey wqur §
(A) - BTRUIFIRY 3R ARG ore (B) TRUIRIRY 3R FRY 37

(C) FARD 3R RIS arat (D) FRT 3R BERUTARY ot
30. R, S and T, respectively, are
(A) SO,Cl,, PCl; and H,PO, \,(9)/'502@2, PCl, and H,PO,
(C) SoCt,, PCI, and H,PO, (D) SOCI,, PCland H,PO,
R, S AR T §
(A) SO,Cl, PC 3R H,PO, | (B) SO,Cl,, PCL, 3R H,PO,
(©) Soci, PClL R HPO, (D) SOCL, PCI 3R H,PO,

Space for Rough Work / %2t %14 % fote =y

¢0, +¢ —>
oy 480, | B 111111

** g ' 23

p
o
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| CHEMISTRY)

e Paragraph for Questions 31 and 32
S @ U¥T 31 U 32 & ford are
A ﬁxgﬂ mass ‘m’ of a gas.is subjected to transformation of states from K to LtoMto
N and back to K as shown in the figure |
1% 19 & fAfad gaam ‘m’ ! G IR KF LY MY N ae 9199 K 3
form grT ferd g @

A .
(s
[/~ 7
\ Vg
Pressure L
/
N M
Volume 3]]1]3';{'

31. The succeeding operations that enable this transformation of states are
(A) Heating, cooling, heating, cooling (B) Cooling, heating, cooling, heating
\ALY” Heating, cooling, cooling, heating (D) Cooling, heating, heating, cooling
i <l 7 aeRn uRads) § wew & qg

(A) "M, 391, T, g A W) (B) d<1, T, I, M A W)

(C) ", 31, 381, T Y W (D) 31, M, ™, I R W
32.  The pair of isochoric processes among the transformation of states is

(A) KtoLandLtoM BY LtoMand Nto K

(C) LtoMandMtoN | (D) MtoNandNtoK

sraeen uRadat ot Refrll & wwemaatie wmw 3w &

(A) KGLIRLYM (B) LAMIRNIK

C) LAMIAR MIAN (D) MYNIRNTK

Space for Rough Work / % %W % fora w

9. o 24 ~ HINVGRRR SR
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k)
AL Paragraphs for Questions 33 and 34
0" Koy

UT 33 U 34 & ford age
P and @ are isomers of dicarboxylic amd C,H,0, Both decolorize Bjr2 /H,0. On
heating, P forms the cycllc anhydride. -2 = O

Upon treatment with dilute alkaline KMnO,, P as well as Q could produce one or
more than one from .S, T and U. ’

PR QT SEFRTRRG oFd C,H,0, ¥ A1 gamaad) & Iaﬁ—vﬁBrz/Hozﬁ‘r
TR R & ITP‘?WT\’PW TTEESSS 91aT & |

ajamuKanmPaﬁ?Qm-wa&rﬁwwwmwﬁm
s §, T3rRE U 991 9% & |

COCH COOH COCH
H——0OH H OH HO——H
H——OH HO——H H=1T—OH
COOH COOH COOH
S T U 4

33. Compounds formed from P and @ are, respectively ‘ /
(A) Optically active S and optically active pair (T, U) o 0P

\ Optically inactivé S and optically inactive pair (T, U) L
(C) Optically active pair (T, U) and optically active S U U\m c

(D) Optically inactive pair (T, U) and optically inactive § M VY
Paﬁ? Q ERT 39 9fte wHr €

gavT o § Ud gqu goie I (7,
@ @Wﬁmﬂmﬁwmﬁ®W§munn

C) §av Ui I (T, U) Td a1 ool §
D) ¢ fAf¥pa g (7, U) wd gaur P s

Space for Rough Work / ed %14 & T @
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<

34. In \Qé following reaction sequences ¥ and W are, respectively

frfomeaa sifefisan srgmal 4, valk w e &

H,/Ni Yoo 7P |
Q — V l

A

_ v’,{_c \.@
AlCl5 (anhydrous) 1. Zn-Hg/HClI K4
@ + V >

—- W
2. HyPO, 0 —c A1

o
D
V(A’/Qo and/elie 2)
A 4
Vo ' w O

CH,OH

@ [ e 0
CH,OH

% W -

0O

(€) io and/siR

Vo W

HOH,C
(D and/3R ‘/\LIOI
©) \l . CH,OH

CH,OH
V

Space for Rough Work / %%% &Td % fote wmm
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g ¢

' g Paragraph for Questions 35 and 36
"z W 3504 36 éﬁ for srede

An aqueous solution of a mixture of two morgamc saits when treated with dilute H(CI,
gave a precipitate (P) and a filtrate (Q). The precipitate P was found to dissolve in hot
water. The filtrate (@) remained unchanged, when treated with H,S§ in a dilute mineral

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

aﬁwﬁﬁmmﬁ%wﬁrmwwﬁuﬁrﬂma‘gﬂawmwm
TF AT (P) AR U@ fhede (@) 3 & | 3@ey P ST A gemdia ¥ |
frese () @7 @it sl e H,S g1 R o= omRafia e &
forg wfime Tram § B,s ¥ W odT (R) 201 £ | o8Y R ¥ w sl
NaOH R=¥ e H,0, &1 i $iW fieaq (8) <o & |

>
x
-
®
P
i
I
o

35. The precipitate P contains

N Po (B) Hg,* ©) 4g' (0) Hg*
Iaay P ¥ Suferd ¥ |
W P (@) Hg © 4g ©) Hg

36. The coloured solution S contains

(A) Fey(SO,), (B) CuSo, (C) znSo, (D) Na,Cro,
i fdea s 9 SuReg & |
(A) Fey(SO,), B) CuSo, (C) ZnSO, % Na,Cro,
Space for Rough Work / &< &4 & fore wrme
PLCt,

oo . * JAROBA g



CHEMISTRY |

L SECTION-3: (Matching List Type)
A {Us - 3 : (RS A TER)

V:This section contains 4 multiple choice questions. Each queétion has matching lists.
The codes for the lists have choices (A), (B), (C) and (D) out of which ONLY ONE is correct.
59 WUS W 4 giamed Ue § | Uel® e 6 Ao G € | il & v e @
fawed (A). B), C)IREO) TR A Faa @ wdt & | | |

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

A1 # A W Rt s B @ 1A Ry R swgw atwdel 6
< gRfera HIfIG aer gl & A faT TR Bre @ JEn e WE W gHd

ListI /it 1 | List I /R 1

P, %Ci —_— >= 1. (i) Hg(OAc),; (i) NaBH,
Q. %ONa —— %—OEt ‘2. ~ NaOEt
3. Et-Br

R o O
5. @’ _ g 4 () BHy (i) H,0,/NaOH

S
4
4
1

1
Space for Rough Work / &=t @ & fow ®m
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(CHEMISTRY )

The @;@alanced chemical reactions given in List I show missing reagent or condition

38.
(?) w‘&“ch are provided in List II. Match List I with List II and select the correct
answer using the code given below the lists :
Wlﬁ%ﬁﬂamﬁqﬁeﬁaﬂrﬁvmﬁﬁmﬁmaﬁmﬁwﬁwﬁwﬁnﬁﬁﬁ
€I I g 0¥ g A e giet A Ry ™ B @ g

P W T G - -
List1 /gt 1 | List IT /&t 11
- & S
P PbO, + H,S0, == PbSO, + O, + other product /o7 wamrg 1+ M i
. S | ‘0
Q' NaS,0, + H,0 —> NafSO, + other productar gers 2 (2
- X
2D P
R N,H, — N, + other product/ar=] Seare 3. Wa |
2
S XeF, —» Xe + other product/ar=] SaqTg 4. Cl
Codes :
P Q R S
\
A 4 2 3 1
“BY3 2 1 4
© 1 4 2 3
D) 3 4 1
Space for Rough Work / <2 %14 % o7 w1
ey 20 LA RA NI
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39. The&tandard reduction potentlal data at 25 °C is given below.

TR srrErre Rivd 25 °C W et § |
E°(Fe3*, Fe?*)=+0.77V:

E°(Fe*, Fe)=-0.44V |

E°(C, Cw)=+034V: - | (

E°(Cut,Cuy)=+052V +3$p71
E°[O,(g) +4H" +4e” -»2H,0] =+1.23 ¥,
E°[0,(g) +2H,0+ 4e” —40HT] =+0.40 ¥ 7@5,—; 3 ¢ Je@ — ? a4 o

E°(Cr, Cr)==0.74V; BCA* F 4@ 30y
E°(Cr, Cr)=-091V 2~

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 : ' |

T 1F R Yo g @ @0 A R W e v @ afer
FT o gl & i Red T B B wa e g IR g —

List I /41 I List II /G 1T

P. E°(Fe*, Fe) . 018V 1222
Q. E°(AH,0 == 4H" + 40H) \/—0.4' V 4’.7/7( *9 )
R E°(Ci* + Cu —20u") 3. 004V g2
S.  E°(CP, Cr) 4. 083V |

. Codes : : - Y O

P Q R S |
A 4 1 2 3
B) 2 3 4 1
€1 2 3 4
“Bf 3 4 1 7°

Space for Rough Work / e % % fa @

. U
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40. An aq@ous solution of X is added slowly to an aqueous solution of Y as shown in List I.
‘The g@ifiation in conductivity of these reactions is given in List IL. Match List I with List I
and select the correct answer using the code given below the lists :

ListI List IT
P.(CHshN +CH,;COOH ' 1. Conductivity decreases and then
X v | increases |
%1 (0.1IM) + AgNOé (0.01M) 2. Conductivity decreases and then
X % 4{ does not change much
R. CH;COOH + KOH v _/_/3. Conductivity increases and then
X y \ _ does not change much
S. NaOH + HI 4. Conductivity does not change much
X Y _and then increases

>
x
o
L
=
L
T
O

x—%mﬂuﬁwﬁmﬂaﬂmﬂwﬁweﬁ%&ﬂ%mﬂrm%ﬁﬁﬁﬁ
feamr mr & Iﬁﬂﬁmﬁﬁmﬂmﬁﬁﬂmﬂ?ﬂﬂﬁﬁﬂé% |
TS 13 G AR go1 gl & 1 R T 3 31w ey
ﬂ%ﬁﬁ?ﬂﬁl’t‘):

T I - Lsiit
P.(GHg:N +CH;COOH 1. TR Heel & SN qen gl € |
X Y
Q. KI(0.IM) + AgNO; (0.01M) 2. retepet Bl ¥ AR dereEr it
X Y gRafaa =&l Bt | |
R. CH;COOH + KOH 3. AEHA Fgll ® SR awwEN s
X Y giRafia & gt |
S.NaOH +HI 4. TEEHar dRE IRaffa =E g sin
X v e qedt & |
Codes : -‘
P Q R §
HF3 4 2 1
B) ¥ 3 2 1
€ 2 3 4 1
D1 4 3 2

Space for Rough Work / %< ami%ﬁwm
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PART. IIl': MATHEMATICS

\f" SECTION -1 : (One or more options correct Type)
TUs -1 : (V& 1 AP Wl fidey uar)
This section contains 8 muttiple choice questions. Each question has four choices (A),
(B), (C) and (D) out of which ONE or MORE are correct.

<% WS 3 o TgRwET UE & | T T § AR Re (A), (B), (C) 3N () &, R
WV e AT fE e § | |

‘ 3+1 ' 1
41. Letw=3£2—landP= w':n=1,23, ...} Further H, ={ze C:Rez>§}and

-1 :
H2 = {z € C:Rez< T} where C is the set of alt complex numbers. I@ PnH,
R’ g
- zePNnH,and 0 represents the origin, then £ z,.0z, = / é

=X R %
Ty
Ny T T T L
™5 @(g ry/{* w/—i— 2,26 °
N

L
HHTﬁ?wé%aﬁnP:{uﬂ:n=1,2,3,...}.sﬂ$aﬁﬁaﬂ ‘/39’/
Hl—{zeC'Rez>%}ﬁi’1TH ={zeC'Rez<_2—l} STET C wfes wesi @
WY © lu%z,erH,,zzerHamowﬁqwﬁmwﬁaa
LZIOz2

it 27 :
A 5 B) ¢ © 3 ©) =

42, f3*=4"1 thenx=

2 log, 2 L(B/ 9 1 2log, 3
\%10&2—1 ) 2-log, 3" ) 1-log,3 ©) 2log,3~-1
gfe 3x=4~1,q9 x=

2log, 2 ) 1 | 2log, 3
2log, 21 ® 05,3 © Tolog3 @ Zug31

(A)

Space for Rough Work IER%ET&Q?F@Q‘WH
e 1>

4
8. X . |
vy AT (N
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43. Let gibe a complex cube root of unity wuth w=land P= [p ] be a n x n matrix with

py%”f Then P2 0, when n = [o>] [
(A) 57 (B) 55 ) 58 (D) 56 '
TP B TP A8 TR o SRR, el o« 1 @ P = [p;] & n x n GE .
Fﬁmﬁ”ﬂpy—w”’ | 99, P2#0,99 n= . : [wi ui]
(A) 57 ®) 55 (C) 58 D) 56 |w* wH

e function f (x) = 2|x|+|x+2|—| |x+2|-2]|x||has alocal mlnlmumorall‘;f

ximum.at x = [wl w3 o
: 2 w?w' yl
C) 2 D u
3 Wf(x) 2x|+|x+2|-[|x+2|- 2| x|| 1 TF R FAAT 9 UF R
3y aam“-rtr\f% Elir‘e‘ .
| 2 B =
B) = C) 2 D) 3
(B) 3 o (©) (D) 3 Lwﬂj
@ Fora_é]R(the set of all real numbers), a = -1, _ wm@;w*)
limm (1°+2°+ ... +1% 1 |
D20 (n+ 1)*! [(na+ 1)+ (na+2) +... + (na+n)] 60 _
Thena= 7]
_ _ Q
(A) 5 (B) 7 ©) ﬁ (D) _;Z | L:[
aeR(ﬂvﬁmwﬁzFﬁwaﬁﬁﬂgﬁim,a¢—l,%ﬁﬁr§f 0. K
lirﬁ _(J%+4+2°+ ... +n% ‘ 1 (k) | T
n20 (n+ 1" [(na+ 1)+ (na+2)+ ...+ (na + n)] _ 60 2 'Z:
dd g= ' =
@ s ® 7 © 5 ©)
‘5‘*7;% . Space‘for Sugh Work / ﬁﬁﬁﬁ?%‘q:?’l: ) ” ) @
g% +7(+2_’—P/@+z-,,y( sl z’l-f// ,,/z’;/z +2 %
ot &

. 4 o F’ijwk;f
_ A z
A el e

Mya ' 5 X422 ==20 |, 4 ]U{Uoéuﬂ‘

| 700
P T
-

Y
wy JR(F s oy [,3 =1 w w> ) |HIRT

42 =K O —YUx

A= 2

— A --}/..__’) vob s L ne \ -2 A -—f—i-f’)/v’)("z ;27(«
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"'w

46. Circle( s)%ipuchlng x — axis at a distance 3 from the origin and having an intercept of
lengt ”Xﬁ on y — axis is (are)

24y —6x+8y+9=0 - (B) x2+y2-6x+7y+9=0

Jm/xz+y2 6x—8y+9=0 (D) X*+y*—6x-Ty+9=0 |

x - 3T B ARG W 3 G R W PR ATl (qre) qAl y -~ ST&THTZ\(_&H@E”

wﬁwaﬁ)ﬁ%@)

(A) X*+y*-6x+8+9=0 B) xX*+y—6x+Ty+9=0

(C) ¥ +y —6x-8+9=0 (D) Z+y?—6x—Ty+9=0
Two lines L, : x = S,E‘E———-EandL X = a,‘%"—f-"are coplanar. Then a can

take vatue(s) |

(A) 1 (B) 2 (C) 3 (D) 4

fﬁWL X = S—L_LHQHL X =Q,

3I-a 2 -1

ll ¥ #
gl €
By 1 8) 2 () 3 @3)/4/

1
48. |n a triangle PQR, P is the largest angle and cos P = 3 ‘Further the incircle of the

c;K\LtrXa gle touches the sides PQ, OR and RP at N, L and M respectively, such that the
lengths of PN, QL and RM are consecutive Wmen possible iength(s) of
' \Q\k}he side(s) of the triangle is (are)

nt”r B®) 18 (©) 24 D) 22
‘ %WQR,ﬁPWw%wcosp% | g% sIfaRea Bryw &1 sfaga

TS} 3 PO, QR T RP & 5T N, L 91 M TR 39 < WY &_al ¢ f& PN, QL
LML RM Y Tl BTG w9 guieey § | q9 By @1 oo (qomei) @

qeiad erg (errTgd) &
Xt w16 y/ﬁ; (C) 24 M %3 ,m”

Space for Rough Work !ﬁﬂiﬁﬁ:‘ﬁﬁ ,\—é P 7/) ¢ xﬁY‘
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RO o e B {VC,":7 g&y\{,
d/f /5/J\ Kf ) %'L-;C /> #;UA
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P th

& SECTION - 2 : (Paragraph Type)
K WP ¢ Ggus - 2 ; (ATHT UPR)

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). C
a

39 @ve 7 Rigidl, Wﬁaﬁ?mmeﬂ&eﬁaﬂzﬁﬁm4aﬁaﬁ N
ﬁﬂaﬁﬁmmé o @ e srgmT W uE | 5 oY argese § wwouw
¥ IR fa5ed (A), (B), (C) 3R (0) & Al & Saar T D@ & | ® sz/

Paragraph for Questions 49 and 50 £ / a{- “
T 49 T4 50 & for arede W jpob W

‘A box B, contains 1 white ball, 3 red balls and 2 black balls. Another box B, contains %1

2 white balls, 3 red balls and 4 black balls. A third box B, contains 3 white balis, 4 red ba!\s Yy 3

and 5 black balls.
U 0Tl B, F 1 Whe g, 3 ot W a2 el WS ¥ | v ged 9 B, ¥ 2 Wk

S, 3@ A 4 Bl AW E | v A 98 B, F 3 whe W, 4 o A T
5 relt A & | b x4y 2 RYAT
~ 6 ATX2 7L6MXIL XKL

49. If 1 ball is drawn from each of the boxes B,, B, and B,, the probability that all 3 drawn

/’
~.5 e
A

balls are of the same colour is m :

aft AR 8, B, o B, # FEE ¥ 1 T P & a9 frorh 7§ wh A

3@%%@@%@%@%% §

82 90 558 566 -

T B 55  © G (D) a3 E

: o

50. If 2 balls an wn (without replace from a randomly selected box and one of W
the balls [s whlt and the other ball i§ red )the probabll!ty that these 2 balls are drawn \
from box B; |

Hﬁzﬁéwmwﬁﬁﬁﬂﬁ(ﬁmméﬂﬁ?ﬁwﬁw%ww

0

b
ﬁamamﬁawﬁwﬁ% Wsﬁzﬁa‘raﬁﬁﬁB A o @ L
2

116 126 p 55
181 1 181 181 / 181
? Sp ce

Work/ﬁ 9‘
. Pu% \L*‘ azk LpRkz Bi
¢ Ve 2_g) £3 =0.
o E ek K .
e 1 4 ”ﬂ‘”“ K= 1=
38 3 & xau:th ke ik
\8 ch, )
g vilvfran. @
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: Paragraph for Questions 51 and 52
2y W 51 U9 52 a;maa—m
LetS=S§, NS, N §,, where

={zeC:|z|<4}, S2={zeC:Im[M]>O} and

1-+/3i
$;={ze C:Rez>0}. ‘ '
a6 §=85,n S, S, T8l

-1+ ]
={zeC:|z|<4}, §,= {zeC:Im[w}>0} 1

1-4f3i
S,={z€ C:Rez>0}. '

51. Areaof §= '
S &1 APl = ug/

107 20 167 2z
A 3 3 © 5 ) 3~

52, min |j_3_z|=

ze S

w 8 ® 202 \}QA%E @ =55

" Space for Rough Work / ?S?t} w1 & T v |
k\"‘ ,.A/\Vl fl?)
o Uff 7
-% . /\\ .y'b)} 7v
oK A ) Y |
( «h( ®

ﬁ‘ﬂlﬁ ¢ ° 70
7)

\2 X7

52
vy L5 M‘lﬁﬂ( LT
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Paragraph for Questions 53 and 54 s

t, alh
s s Ragme 2712

LetPQ be_g_fgc,aj_chozd.nf_the_pa[abola y? = 4ax. The tangents to the parabola at /*

and Q meet at a point lying on the line y=2x+a, a > 0.

HﬁrﬁiPQmaaﬁ:maﬂwwﬂuGﬂm% | f9gall P o1 0 R WRaey
@ e Y@ U@ i w et § S 5 Yy = 2x+aa>0q'i’ﬁ?1?lgl
53, Length of chord PQis

b L4 / o 130%) O
44( =y |

offar PO ) e & - @0)

A) 7Ta MSa

54. If chord PQ subtends an angle fat the vertex of y* = 4ax, then tan 4=

A Sfiat PO, y2 = 4ax & ¥ T B ¢ 3iaRT He & q9 tan 9= -

A 347 ®) 27 @ngﬁ

Space for Rough Work / %98 &1 % oo wm

_ /
tr | 2 T=00
HT — 2a(x~%) = ‘z’/ —Yad,
Mo / A Y ?’ _41&@‘ ) ) - K
’El V,h | ZVM 771 ~2.4 ,t/, Hqu+zm) ) Y\,/{,L
L IV (”"@’4 PRyt
/rB 1/’5'},_2—47‘,0?42_ \J - l’; !;?‘dl/;
| . 7} _ , H|||||l||ll|||||l|||||l|l||Ill -
| 2=yt , -
R T B e
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Paragraph for Questions 55 and 56

N ¥ 55 Ud 56 % fort BT
Letf:[0,1] >R (the | numbers) be g function Suppoese he function f'is
twice differentiabl§ (0) =£(1) = 0 dnd satisfie( [0, 1]
a1 5 £:[0, 1] > R (&0 el $1 9qead) Ob Bord & | A wifoE
o f&1 IR ATHAT &, £(0)=f(1)= 0TI £"(x) - 21 (@) + f(x) 2 €, x € [0, 1] R
| | _/f“( ) 1{’("]%{’ )/_Fl(.,
55. Which of the following is true forO0<x<17?
P § B 0<x<1 % T o ¥ 2
; % 0<f(x3¢-°/' | (B) "%<f(x)<%
C© rwa D) - <f(x)<0

i |
56. If the function e™ f(x) assumes its minimum in the interval [0, 1] at x = 2 which of
the following is true ?
i Bl ¢ f(x), 3T [0, 1]ﬁmwmx=—wéﬁ% g = A9
D T E 2

B F@<f, 3<r<y o8f 7>, 0<r<k
©) £'®)<fe) 0<'x<% D) fE<f®, %<x<1 . (:7
AT |
SpaceforRoughWork/Wﬂil‘éa?ﬁQ‘w;t{ (q\) /{’,J( t }JF
A 1)~ ﬁ ;if(v‘) 7

L ) - el

= | M
T 3 %(,\)7/ HII IIIIIIIIIIIIHIIII
| ()7
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g SECTION - 3 : (Matching list Type)

v oS - 3 : (YA Al TR)

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.

T Gvs § 4 sgRTer v € | 0% v F Wow g & I gl S Re e »
fawen (A), (B), (C) 3R (D) & o A PaaT v WAL & |

57. Aline L : y = mx + 3 meets y — axis at E(0, 3) and the arc of the parabola 32 = 16z,
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 I and select the correct answer using the code glven below the

lists :

U XL y=mx+3,y -8 & 5 E(0,3) TRIT WIeFT & 9T 32 = 16x,0<y <6

& g Flx,, y) W A & | Raad ot {5 Ay, yp) T Wt y-om @ g
¢ G(0,y) R Piedl & | X L @Y auil m U g A & & B EFG &

&G BT TP WY e & |
qzﬁlaﬁqiﬂnﬁaﬁﬁﬁaﬁmwﬁfﬁﬁﬁ?ﬁﬁﬁqwmmmm |
& R g |
~ ListIR@E I List III'\‘iiﬂ I
Ve :
P. m= -0
1. 3 &
a 2 E
Q. Maximum area of AEFG is / AEFG &1 Hg<H 819%dl & 2. 4 <
3. 2 *_Eu
4. 1 T
:'-E '
L ce for Rough Work / &2 14 & fore & (973)

) = 0
)

i <0, {(’q\) IIIIIIIIIIIIIIIIIIIIIIIIIIIil

_ e o Bl AR 0 AP B
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58. Match qut T with List II and select the comect answer usmg the code given below the lists :

e o List-1 - _ List - II

'y : 12
‘ 1 /5
_1 + . -1 il —_
P. Ll}(cos (ta.n_y) o (faf y)J + y4] takes value L3 .\ﬁ

cot (sin”'y) + tan (sin™ y)

< Q [feosx+ cosy + cos z=0=sinx+siny+sinzthen 2. \2
17 poss;b{e va!u@’of cfs is v2» S5 K £ oF

- -~

” /q F e % 10 1

g R. [Ifcos|= —x}cos 2x + sin x sin 2x sec x = cos x sin 2x sec x + 3. 5

* *q 4 2
3

a

cos&r + x) cos 2x then possible value of sec x is

S. I cot (sin‘l \}1 ——xz) = sin (tan"l (x\lg)), x#0, 4. 1

then possible value of x is
A B g 18 gAfaa S @ gl & T R T P @ vE e
ﬂ’&ﬁﬁ'\’ﬂ'ﬁ?}: |
¥t -1 T -1
Ll)cos (tan”'y) +y sin (tan‘iy)2 4 * 1. l’\ﬁ
P. —(cot(sinkly)+tan(sin"y)J+y P AA & 2 3.
Q.?ﬂ%{cosx+cosy+cosz=0=sinx+siny+$inzﬂil 2. \ﬁ

cosx—;‘z?b‘[ Feqfdd 71 &

_ ] 1
R. aﬁ«'cos[f—x) cos 2x + sin x sin 2x sec x = cos x sin 2x sec x 3. )
+cos(ji£+ x) cos 2x A9 sec x BT GRIAT 9 &
S. M cot (sin‘l V1 —xz) = sin (tan'l (x\jg)),x¢0, | 4. 1
a9 x Bl A9 &
Codes :

! Space for Rough Work / <2 11 %%Q'W

+ @L 2Je e
ﬁ/oﬂ
o1 J"’ L
o o s 0 LR

ﬁ .

] 2



5 ./7/] -
]

[ MATHEMATICS |

| g . ‘x=1 y z+3 x—4 y+3 z+3 : |
59. Conﬁﬁer the lines L, T T 1 s Ly 1 =1 - 2 and the planes

P :Tx+y+2z=3,P):3x+5y-6z=4 Letax+by+cz d be the equatlon of the
plane passing through the point of intersection of lines L an

to planes P| and P,.

Match List ~ I with-List — II and select the correct answer using the code given below
the lists : |

| +3 4 y+3 z+3
vt Aot e By R VS T qon et Py T by 4223,

P, :3x+ 5y —6z=4 ool |m=nﬁ7ax+by+cz d, @il L, 9 L, & uieeog
ﬁﬂ’ﬁgﬁlﬁwwmﬂagﬁ?dwqd, Hﬂqmﬁwﬂmﬁl

Tl - 19 g - 1§ Gfera Sifg aor giedl & e Ry 17 S &1 w2
Wﬂﬁwgﬁﬁ:

List I /<gdt 1 List IT /A7t 11
P. a= Q 13/') T ~t £33
Q b= 2. 3 ~1
R(c=} 31 pta P73 i

MATHEMATICS

,;&/3 _
! =
../,K/b/ 2 » - 0= p- 3 p=3 4o -
/“;V& D :
1l
7/ Oy +
2P =
o gyt E73 R TAR
2t [/ //3 Zr/B /’t:‘—P"’B 3
ety 0707 e A
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60. Matoltizst I with List—II and select the commect answer using the code given below the lists :

List -1 List — I1

P. "olume of parallelepiped determined by vectors @, 5 and ¢is 2. 1. 100
Then the volume of the paralleleplp'ed determined by ve,gtors
2(a xb) 3(Bx?)and (¢ x d)is

Q. Volume of paralielepiped determined by vectors a band Cis 5. 2. 30
Then the volume of the paralleleplped determlned by vectors
3(a+b) (b+c)and2(c +a)|s

R. Area of a triangle with adjacent sides determined by vectors 3. 24
@ and b is 20. Then the area of the trlangl_g with adjacent sides

- determined by vectors (24 + 3b) and (@ — b)is

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

vﬁﬂ—lﬁqﬁ—llﬁﬁﬁﬁlﬂaﬂﬁqwqm’ﬁ?:ﬁﬁﬁqwmmm
BE HBl SN g |
ol - | ot -1

P. W @, B won ¢ gR1 PiRa Witk vewew @ e 2 - 100
® L9 w207 x B), 3(F x ) 71 (€ x ) &R Frriia
AN YCHeTd BT AT &

Q& 4, b qon ¢ g FraiRa Wik wewers @ oma s & 1 2 X0
dq |l 3 (d + ), (b + ) &1 2(2 + 2) BRT FreiRa wwier
YCHAS BT NI &

R.TF Pyt o1 &=ter, Rorae der oy afeet 4 @or Fgrr > 24
FaiRa 8, 20 & | 99 wfewi F + 35) 9 (@ -b)gm

FreiRe Werr yomalt arel et &1 Saee &

S. 5 BT SABA fAFHT Geld ﬂﬁ?ﬁaﬂm 4. 60
?Wﬁal@%&@%laawﬁsﬁ(a?ga? grT

freifRa dem gomell arel wuieR T a1 v
Codes :
P Q R S
A 4 2 3 1
B2 3 1 4
34 1 2
Dy 1 4 3 2
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