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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.

W03 1 HIE (CODE) T4 TS & Wl I B

AR 59 g & fwel IS (TS W 44) W oW

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

T No. 44) of this booklet. -

e B ¥ g @rell 7w 3R @rell Wi 59 gRe@ " Blank spaces and blank pages are provided in the
A AT | 7. o & fag a1 afaRe s 81 question paper for your rough work. No additional sheets
far SR | ' will be provided for rough work.

JUFHR] TN el H AT T © |

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

éﬂgﬁ%m & Rl 7 W AT 77 I § (e
sﬁ'\fﬂawﬁ»{ﬁaﬁg

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

71 & IR AR 10 AR SRRl @ QAT
FHTE I B, WY e W s, ) wd
SRR | e i $ are Piee e 1aE
TR AT A E | HI) 75 7eh-Sire sifeoifded Reara
ie (ARG, ORS) ¥, T Frfterss gy arwe o off
SR | Frere T 31T e 3 91 37U R o Sl S

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 SN B | I G919 ST b Frarel gaeliobe
T W e 99 o

DO NOT BREAK THE FJZXXJ WITHOUT BEING

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

I 44 TS € 3R 941 60 T SR I SR faded
ANF | Ue o Foa & | It W F yRw A XA g0
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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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SECTION 1 ' (One or more optlons correct Type)
oS - 1 : (¢F 47 3w W Rder wer)

-~ This sectlon contalns 8 multiple choice questlons Each question has four choices
(A), (B), (C) and (D) out of which ONE or MORE are correct. -

5 @Us A 8 IgfiweT e ¥ lmmﬁmﬁmm) (B) (C)aﬂ‘\f(D)% foreri
awaralfﬁamﬁ% [

1. Two non- conductlng spheres of radu R, and R2 and carrylng unlform volume charge ;
densities +p and —p, respectively, are placed such that they pamally overlap, as -
shown in the figure. At all points in the overlapping region, : '

(A) the electrostatic fleld_ is zero.
the electrostatic potential is constant.
(C) the electrostatic field is constant in magnitude.
' )D’) the electrostatlc fleld has same direction.

&1 EIAE R, TAT R, AT a1 Ml B AL +p T —p THAAF AR T
B 9 ARG fhar Tar § 1 39 el @ o A qult oeR 3 TeR g
'Wwwéﬁ?éaﬁ?ﬁwﬁm%mﬁmﬁﬁaﬁ%m%@w
(A) ReRGgaea e | :
(B) ReRr degat fovg sreR & |

) Rer de@ & w1 aRAMT SRR & |
(D) ﬁmégaaaﬁ%mwmﬁl

Space for Rough Work / Eﬁlm%ﬁqw
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[ PHYsICS |

2. Using the expression 2d sin 6= A, one calculates the values of d by measuring thé
| corresponding’ angles 6 in the range 0 to 90°. The wavelength A is exactly known

- and the error in @ is constant for all values of 6. As ¢ increases from 0°,

' \gﬁ(f  the absolute error in d remains constant. ; . “(« ¢ 9%
~ (B) the absolute errorin d increases. ‘ ‘ W w/

(C) the fractional error in d remains constant ‘ l dj/ 7&“
<(p)/ the fractional error in d decreases. :

D 2d sin 0= Amv@nmﬁgmﬁaﬁmmdmmwﬁmm%| -
‘H?BTITH069O°%5€ﬁT:Iﬁ%IWMWW@WW%H&H% |
o A e, 6 % oft A faw wmE © |ﬁ®9mm0°ﬁm%aa

(A) 4% fregg Fefer Edl e |
@) 4% PR IR e & |
(©) 4 Prere PR Rer e ¥ |
(D) d¥ e Ffe wedh © |

3. - The radius of the orbit of an electron in a Hydrogen-like atom is 4.5 ao, where ag is the
' 3h
Bohr radius. its orbltal angular momentum is Py It is given that / i is Planck constant - -

and R is Rydberg constant. The possmle wavelength(s), when the atom de-excites, -
is (are)

wmﬁwwmmmwaﬂmu%%w%wmg |
sﬂmﬂmzﬁaﬂamﬁﬂﬂuw3h%lﬁm%ﬁﬁhwﬁawaRﬁw
W T3r ® s ©x  ©3
' Space for Rough Work / Fed B %‘FT-TQ‘WF{ '
Ooé%

=7
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**5




(PHvsics )

4, The figure below shows the varlatlon 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. Ignormg -any volume change, the following statement(s) is

. (are) correct to a reasonable approximation.

\(}(f ~ the rate at which heat is absorbed in the range 0-100 K varies Imearly wrth
temperature T. :

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

__ﬁ(,?{ there is no change in the rate of heat absorpt|on in the range 400-500 K

- the rate of heat absorption increases _|n the range 200-300 K.
' 4 B

AY

gl /
M | |

z1 | ! 1 »
1 I I | L
100 200 © 300 ° 400 500
T (K)

'»ﬁaﬁﬁsﬁmaﬂﬁmwaﬁm(ammmwﬁﬁmﬁ@ﬁm
TR | A 0 W 500 K 9% WM o} W Gaq gig B & | 49 ax 5
e # uREe ST &, A TR § B |1 (). aheTd afhee 98 & @) 2
(A) 0-100 K & &Y, Jaeifia S & a¥ avEE W IRgE anfdraar g |
(B) 0100KWW@WWWWW4OOSOOKW%W
WE B FTH B GO A BAE |
(C) TSN S T I 400-500 K 1T % e aaRafia & |
(D) mmﬂwaﬁazoowOKWaﬁﬂam@%l

Space for Rough Work / ﬁm%fmr@mr
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( lPHYSICS )

A particle of mass m is attached to one end of a mass-less spring of force constant k, |

lying on a frictionless horizontal plane. The other end of the. spring is fixed. The
particle starts moving horizontally from its equilibrium position at time ¢ = 0 with an
initial velocity uy. When the speed of the patrticle is 0. 5 u, it collides elastlcally with a

- rigid wall. After this collision,
(A) the speed of the particle when it returns to its equnllbrlum position is uy.

(B) thel tlme at which the particle passes through the equmbrlum position for the fi rst"

tme s ¢= m
IthG IS =7 k

(C) the tlme at Wthh the maximum compressmn of the spring occurs is t "—'\/‘

| (D) the tlme at which the partlcle passes through the equnhbnum posntlon for the

second time ist= '—\/:

.'W@?ﬂﬁawwqﬁgékaaﬁwaﬁwﬂ%ﬂﬁm%wﬁﬁﬁ
o SEEA F B ST g T | 39 R o1 w1 9 § 1 7 3O e

WmﬁWt—owméﬁmaﬁuﬁWﬁm% | 519 BT B
TR 0.5 up BT &, wwgﬁwﬁmmm% |svﬂa'g'c‘5'ena
(A) mmaﬁwwawﬁaﬁm%sﬂﬁﬂﬁrum?ﬂ% l

(8) mwaﬁwmmﬁmmw%a‘s’ Wt.iﬂ\/%g |

(©) w@nﬁﬁwaﬁmm%ﬁww— mé !

(D) mmaﬁw&n@rgﬂﬁmm%a@w:— \[%l

**5
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[_PHYsiCS |

6. ” ;Two bodles each of mass M are kept flxed with” a separatlon 2L A Pparticle of mass
‘ m is pro;ected from the mldpomt of the lme joining their centres perpendlcular to the
“line. The gravitational constant i is G. The correct statement(s) is (are) '

(A) The minimum |n|t|al velocity of the mass m to escape the grawtatlonal fseld of

the two bodles is 4\ /G]iv! .

' (?/ The minimum initial velocity of the mass m to escape the gravitatiOnaI field of

| thetwobodnesusZ’\ /qu . ,

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

the two bodles iS "\ /—2%1\/—[

V(E{ The energy of the mass m remams constant

ﬂWWWWWM% %@aaﬂgﬁﬁuﬁwww% | &

fiiei % Bl @ Sied ardl X ¥ A Reg R, Th m GHEE BT B AT
WWW%IWWG%IWW%%) |
(A) amammswﬁmmmmmwmm

GMgI

4

(8) aﬁﬁsﬁ%gﬁm@%ﬁw%%{qwmmwmﬁ'

2 GM%I

(C), aﬁﬁ@ﬁimaﬁaﬁw%ﬁmmmmmwmﬁﬁﬁaw
2GM |
=% |

(D)]Wmiﬁ il |3g ﬁ{’l'\’"’\’g?f’f,% _!_

Space for Rough Work / &< a0 o

s . 11




i PHYSICS ]

Two vehlcles each movmg ‘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 whlstle to be f;. The speed of sound in still air is V. The correct
s} tement(s) is (are)

If the wmd blows from the observer to the source, f; > fl

M If the wind blows from the source to the observer J2> i
}Z{ If the wind blows from observer to the source fz <fi

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

Q1 atET, Wmmﬁﬁﬁ[u? T B W &S 9ee W Ud g B AR
o <X ¥ | a1y wEH B R T I A 98 T Y | &9 | TP aq1E £ omghr

Hﬂ?ﬂ?ﬁmg IWWﬁ%gﬁ%aﬁiﬂaﬁaﬂ?ﬁaﬂWﬁ%l
ﬁ?ﬂ?{a@ﬁwﬁaﬂvﬁﬂ/% | T A ()

(A) aﬁ,mﬁwﬁa‘maﬂﬁmﬁa@?ﬁﬁ,fzml
®) R ar & Y @) R A awD Y, f> ;|
(C) aﬁmﬁ%ﬁaﬁaaﬁﬁﬁnﬁa@?ﬁﬁ,f;q'l

af T W < Y ) foen # aw &, fo<s |

**5
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| PHYSlcsj
8.  A steady current I ﬂows along an |nf|n|tely Iong hoIIow cyllndncal conductor of radius

“R. ThIS cyllnder is placed coaX|alIy lnsude an infinite solenond of. radlus 2R. The

solenoid has n turns ‘per unit length and- carries a steady current /. Consider a point vfi.:
Pata dlstance r from the common axis. The correct statement(s) is (are)

’(A) In the reglon 0 <r< R, the magnetic field is non-zero.

, ﬁ/ln the region R <r <2R the magnetic field is along the'common aXiS-
, M the region R <r <2R the magnetlc field is tangentlal to the C|rcle of radlus r,

centeredontheams L A R /@W

D) " In the regnon r >2R, the magnetlc field is non-zero.
Q’cﬁRﬁr‘mﬁﬁwaﬁmwmmddﬂﬂ%dqlsﬁ\mﬁeﬂwm‘s?‘zﬁ%|
wéwrﬁm%waﬁwﬁmﬁm%mwaww% s\
Wﬁn@%qﬁmmﬁ%awﬁwmlﬁ |Q?5ﬁ7gpé7%m
Gﬁwaﬁrgﬁwé aﬁ:rwm)mﬁvﬁ%%)
@ 0<r<Rﬁ§aaﬁnasrgﬁ1=rﬁ%‘l
(B) R<r<2Rﬁ§aaﬂa%aa%%mw&w%ﬁwﬁ%| _ |
(C) R<r<2Rﬁ§aﬁamrﬁ—m$3ﬁﬁwﬁ%@u%ﬁW€ﬁwaw
- E
(D) r>2Rﬁ W%qmﬁ%l |

| Space for Rough Work / &<t mni %’R—vmrwm
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SECTION 2: (Paragraph Type)
Gus - 2 ; (IWTE UPR)

This section contams 4 paragraphs each describing theory, expenment data etc. Eight

questions relate to four paragraphs with two questions én each paragraph. Each question.

of a paragraph has only one correct answer among the four ch0|ces (A), (B) (C) and (D).

39 @S | Rugidl, war ok sffws! onfa a1 g9+ aret 4 srpede

W YR o e €, R W ER e W) yee € |mﬂﬁﬂa—g’i®—q’ﬁﬁw'

av—fﬂ"ﬁlw (A), (B), (C) 3R (D) & AT & PaaT td A wH & |

Paragraph for Questions 9 and 10

TET 9 3R 10 & forg srgede

-A'pbint charge () is moving in a circular orbit of radius R in the x-y plane with an angular '

velomty o. This can be conS|dered as equwalent toa loop carrying a steady current %)

A uniform magnetlc field along the posmve z-axis is now switched on, Wthh mcreases ata
constant rate from 0 to B in one second. Assume that the radius of the orbit remains
constant. The application of the magnetic field induces an emf in the orbit. The induced
emf is defined as the work done by an induced electric field in moving a unit positive
charge around a closed locp. It i is known that, for an orbiting charge, the magnetlc dipole

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

xy T #' R Broar &Y i @ 4 vw 0 {g oY o Bfim TR ¥ 9w @y <@

g lsﬁqqﬁag‘cﬁg—atrﬁa?ﬁama%gwwww% | 3 Vb THaHE
Wmﬁmz-ﬁwﬁaﬂmﬁmwoﬁwamﬁ'

THAAM X | dgdl € | T8 A 1§ 39 SRM 31 3 e e et € | gedl
85 & M A BETH b emf URT BT § | T URST fefd &1 gRT 378 99 e
B G U b ARI AR AW F f5I T S ) A o IR fAeqaee g9 emf)
HET WA & | I8 9 ¢ 5 99 U@ ¥ Uh wer H gRyHOr $Rar & d9 I9H

| WWWWWW%@W@W%W&TWW@I -

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

5/ W sl d g &5 # gRadq 8 I R, weﬁﬂm%ﬁaﬁfﬁ

aﬁw%wﬁw@ag&aﬂﬁﬁgﬂmﬁqﬁaﬁ% |
, 2 _
(A) - yBOR? & AL o B2 o) e

10. The magnitude of the induced electnc field in the orbit at any instant of time duﬁng
the time interval of the magnetic field change is

GBI & & URTAT F IR et 7 ] e eror oR R feger & @1 AT ¥

BR BR
(A 4 B) & (C) BR

> (D) 2BR

Ly

*% 5 ' 10




Paragraph for Questlons 11 and 12
W11 3R 12 & fog s |
" The mass of a nucleus'_;X 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 correspondlng 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,4 can undergo complete fusion and for_m a heavy nucleus of mass

M’ only if (m3+ ms) > M'. The masses of some neutral atoms are given in the table below:
T AAE 5 X FT TR (4-2) LA G4 Z A F g F A ¥ w g
SEM B BH & FAGST SHoll BT §8F Foll ded & | VP 9T M BT 9N it
mlwmzmwmiaralmﬁrﬁiaﬁﬁﬁv%ﬁﬁﬂw% S (my + my) <M | 9T
my T m, T & QN weh AMNG Qo Her BRF, TF M’ SN BT AR A
wmﬁ%ul%:(m3+m4)>M lgremaﬁﬁrmm:ﬁﬁézraﬁﬁ:ﬁ@% |
[T [1007825u |%q ;/014102 u [°H |3016050u | *He | 4002603 u
| gL, 6015123 4 -gL, T [7016004u | Tz, [69.925325 % | g, |81.916709u |
;j?Gd 15.1.'91980311 §g6Pb 205.9_’74&5.5,14 §g9Bl 208.980388 u. —210]30 209.982876u |
' (1u=932 MeV/c )

@1; The kinetic energy (in keV) of the alpha particle, when the nucleus g;OPo at rest
undergoes alpha decay, is ’

mﬁwmwﬁﬂﬁ'cﬁﬂ%owa&mw% @ Yeer B A T S

(keV HERN T éw@lo
(A) 5319 (B) 5422 (C) 5707 (D) 5818 g
12. Thé correct statement is O 06 08424 X q92% b 3T ‘1}’6
| ) The nucléus Li can emit an alpha particle. @(OF T < ¥
(B) The nucleus. giOPo can emit a proton. : @' e (v
©) Deuteron and alpha partlcle can undergo complete fusion. _ @
(D) The nuclel 7OZn and 82Se can.undergo complete fusion. ‘ 20 . |
TE) yPeeT & \&’ 2 2 b 2
(A) T SLi g Q?tm FHU IS R DT & | Y | Q-’gol
(B) WZ‘OPoW e SRNTT B Gohdl & | S X J
(C) SYEII 3R V&Pl B0 Iof Faad &R T4 & | ~ %/’(D@ @y 7 623
¢rrf">rcﬁ7°ZnQEr A $25e qof A Be T § | %7/ |

Space for Rough.Work / ﬁﬂ?ﬁfb‘fﬂvw (/




( PHYsICS ]
Paragraph for Questions 13 and 14 | o . 1
ET 13 3R 14 F T T - e
A small block of mass 1 kg is released from rest at the top of a rough track The track isa - '
. 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 =10 m s~ )

: Www?mﬁﬁﬁwlkgwtwﬁwamwﬁl
AT YA 40 m 31 &1 A =Y T | YepT U v WO Fed §U Wbar € | 39
Wwwa&wwwmaﬂaﬁﬁqﬁaﬁmﬁm% | forr 9 <9 orER,
%QWW%WG&W@WM%WBOJWWW% |

Wumgwqm—mms i) :
W

-
»

X

a 13. The magnitude of the normal reaction that acts on the block at the point Q is |

%Qwﬁwwﬁwmwmwg |
 (A) 75N - @ 86N . (C) 115N D) 225N
14: The speed of the block when it reaches the point Q is |
LS e TG QW UEH €, S A §

A) Sms'  (B) 10ms gz{ 10\Bms” -~ (D) 20 ms™
' - Space for Rough Work / et B & [oTg I

Jos y 2 LI |
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Paragraph for Questlons 15 and 16

UF 15 31X 16 & {7 s

A thermal power plant produces electric power of 600 kW at 4000 V, 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 transmlssmn 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.

T 1T faega AT 600 AW @Y AT 4000 VTR S FRAT &, SN 20 kom BT G W
STHIETST & SUINT & fog of ol ot € | 39S A1 ) 9T URT ae-eal ardy
ST I AT S Febal & I qF RRI IR ST T Uarll A% &1 JaNER
fepar o Wb & | HwE YNOT 1 Q9 I% ¥ f5 39 Sl a1 &9 §ga e g &
Siafd SRABER & SN & a¥id H & 9gd B BT ¥ | 39 aie A U STl
SFAGMAR HIH DY AR AT Sal & ORI 9RT &7 719 B9 81 97 | SuHIT &
RR F el grawER &1 YA fear onar § e Smiieel @) v ANy oF
diee R faga i & S 96 | 38 991 o 9 € 5 $fed gg ok § qen
SFAHHR emast ¥, awwﬁmww% Isﬁamawaamaﬁaaﬁmaﬁ

&1 AT rms A H R
o 15. In the method using the transformers, assume that‘the ratio of the number ofturns 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 7, the ratio of the number of turns in the
primary to that in the secondary in the step-down transformer is

SRABIER & YA SR aren [y 4, I8 9 5 S grawER & grefie g
fgdiae & @0l & W& &1 ou 1: 10 ¥ | 3k figy o, Suiesi o
200Vwﬁaﬁﬁ%ﬁwmﬁmuﬁw3@?ﬁw$aﬁaaﬁm

HT AU T v
(A) 200:1  (B) 150:1 ,«:/100 1 (D) 501

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

| aﬁﬁﬁmﬂwmﬂmmﬁwuﬁlﬁawgkm“%mmamﬁ

Refy & wifg e (% H) &
(A 20 (B) 30 (C) 40 (pa/ 50 |
Space for{Bough Work /et s & fore @ ’\/K/ @ M
‘ .

| \\F % B 700 U oV
v N T %O *' .
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SECTION 3: (Matchmg List Type)
QUs — 3 ; (YU YAl T6R)

This section contains 4 multlple ch0|ce 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. .
39 TUs ¥ 4 ggfiweq yoT € | 9P IR | A Gl § lﬁﬁﬂ‘t%%ﬁfﬂﬁ@%

- fa®ew (A), (B), (C) 3R (D) & 77 A SacT T R ¥ |

17. A right angled prism of refractive indéex /11 is placed in a rectangular block of ’

refractive index H,, which is surrounded by a medium of refractive index /4, as shown

- in the figure. A ray of light ‘e ’ enters the rectangUIar block at normal incidence.
Depending upon the relatlonshlps between 4, 4, and ,u3, it takes one of the four

~ possible paths ‘ef”, ‘eg’, ‘eh’ or ‘ei’.
wylauaﬁﬂm%ﬁwﬁwﬁ—qaﬁhmﬁaﬁséﬁwwﬁww% |

ool eReN 1y STUERHTS & AR F R F qeie ogar R’ gE ¥ | o @
fFR0T ¢’ SMAATAR &elfer WX Sifieigad amaferd &t & 1 4y, 1 3R 4, & T91 W
ﬁﬁﬁgﬁmaﬁﬁﬁmwwwe ‘eg’, ‘eh qi ‘ei’ ﬁf@f@ﬁ%l

f @l'v ' \\\h [\,(V'\kl\
R PR
e |®

~ Match the paths in List I with conditions of refractive indices in List IT and select the
correct answer us q?% the codes given below.the lists:

A Ry W nﬁmﬁwﬁﬁﬁ@ﬁwﬁmmwm
??ﬂé%ﬁ@mzﬁrmmmﬁwqﬁﬁ ~
List I/ I | List 11 / I 11
P. e>f 1,‘ ,u1>\.[-‘//2‘
Q e—g 2. > pandlRd uy>py
R. e—>h 3. M= |
S. e—i 4 ;12<y1<\/§;bzandf®'[;12‘>u§
Codes :
P Q R S
A) 2 3+ 1 4
B 1 2 4 3
(C 4 1 2 3
/(m/z 3, 4 1

- | 14 . Qi




[ PHYSICS )

18. Match List I with List I and select the correct answer using the codes glven below
the lists : :

| CListI | List m
-~ P.  Boltzmann constant 1 [MLZT’I]
Q. Coefficient of viscosity 2. [ML'TTY
R. Planckconstant 3. [MLTK™] .
S. Thermal conductlwty 4, [ML2 2K ] ‘
3 wﬁmﬁqﬁnﬁqﬁﬁﬁaﬂﬁwaﬁ?qﬁmaﬁﬂéﬁ:ﬁ@mmmm

S ﬂiﬁl D q;iﬁn
P. deewdd Padie 0 10 [MIMTT
Q. WMl oid 2. [ML'TTY
R. @i e 3. [MLTK]
C S, W gTaddl 4. [ML*T7K™
, Codes: . ' ' '
P Q R S
AL3 1 2 4
)3 2 1-4
C 4 2 13
D) 4 1 2 3

Space for Rough Work / <2 &1 & forg ®m=
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( pHysics )

One mole of a monatomié ideal"gas is taken along two -cyclic 'b'rOCesse"s
E—F—G—E and E—F—H—E as shown in the PV diagram. The processes

“involved are purely isochoric, isobaric, isothermal or adiabatic.

T Y-IRHAIE eY N & TP A B, mﬁwﬁawmmma
P Ul E—-F—>G-E 9 E-F-H—-EH & ST Sdl & IWWW
S, T, T a1 TETS & |

P a
32Pg

P()- ————-

F 3
-
Q

Vo v

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

the correct answer using the codes given below the lists.

WIﬁﬁ@MﬁW'IIﬁW'WW$W$waWHW

| s il 73 2 8 o @7 T e ) O G

List /3= T LlstII/?f-ﬁII
P. G—E 160 PyVo In2
Q. G—H 36 PoVy
R. F—H — . 24Py,
S. F—G 4. 31PgV,
Codes : '
P Q R S
- /@) 4 3 2 1
By 4 3 1 2
€ 3 1 2 4
1 3 2 4

.**5 »

QW Space for Rough Work / aﬁ? WQ?%TQ'@IH
‘)

o
AN R
e Neo Hw@h ,

BT | 1 Q*O@é ST

[N

{

e\

=2




20 Match. L1st I of the nuclear processes with List II contarnmg parent nucleus and ¢

of the end products of each process ‘and then select the correct answer. usmg the

~ codes given below the lists :

'._'ﬂiﬁlﬁwwmﬁﬁ% lﬁ?ﬂllﬁsﬂmsﬁ%ﬁmma'
e i T s R T € 1 g ¥ A R e B @ o

wel SR g
| ListI/g& L
P. Alpha decayv
Yeth-Er
Q. P’ decay
B &
R. Ftssion
S.  Proton emission
Codes : N
P Q R
(A 4 2 1
® 1 3 2
2 1 4
O 4 3 2

—_ W AN W 1

List I / A1 1T

15 15,/
g O> 7 N+....

238. 234
9 U—gp Th + .
185 184

3Bl—)82Pb+

239 140

94P“ = 5714‘1+

*k 5

17
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SECTION 1 : (One or more optlons correct Type)
: GUs — 1 : (Y AT 31fereh et Rveq ga)

, Th|s section contains 8 multiple choice questions. Each questlon has four chouces (A),
(B), (C) and (D) out of which ONE or MORE are correct.

39 U H 8 aghmm% lmwﬁraﬁﬁmm) (B) (C)arﬁ'\’(D &, Rl
A THATARE R

21. Inthe nuclear transmutation
Be+X — ‘Be+ Y

| (X, Y)' is(are)

A m B (D) © @D Of ap)
Be + X —= \Be + Y

A XY RS | T S

A) (. n) ®) (p.D) © D) (©) p)

22. The correct statement(s) aboutO is(are)

O-0O bond lengths are equal. =~ - . N Q(P -
59/ Thermal decomposmon of O, is endothermic. ' S
| 0 is dlamagnetlc in nature : )< E
) 0 has a bent structure. . ' @

0$Wﬁﬁﬂ%ﬁaﬁw%(‘%}

(A) 0-O3rTdel} B el RER & |
(B) ommﬂaﬁﬂﬁmﬁwﬁeﬁél
() oxrf%@a—cfﬁaél

(D) oaﬁmﬂaﬁm%ﬁ‘cﬁ%i

Space for Rough Work/ﬁmﬂ%ﬁqw vﬂ{\\%/ /%ij

v K)$ P9 “K s

o™
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[CHEMISTRY]

23. The thermal dlssomatlon equﬂlbrlum of CaCO (s) |s studled under dlfferent

cond|t|ons '
CaCOx(s) _ caO(s)+ COx(g)
“For this equilibrium, the correct statement(s)-is(are)

(A) 4His dependent onT" _ :
(B) K is mdependent of the initial amount of CaCO
| (C) K is dependent on the pressure of CO2 ata glven T

(D) AH is independent of the catalyst, if any
wcq@m%mﬂaﬁrmaﬂwm@nmmﬁﬂﬂm@mﬁﬁﬁm'
T |
CaCOs(s) CaO(s) +COA(g)

T ARG %ﬁ ford, 9t uA & &

(A) AHAGHF WX Pl dear ¥ |

(B) W@ﬂﬁwmcczco %mﬁ-ﬂwuﬁqmwﬁﬁvﬁm% |

©) Kﬁ'&ﬁﬁTﬂ‘ﬂ?WCO ¥ 7@ W PRk et & |
(D) AHW(WR@ %Wwﬁﬂ?ﬂﬁmﬁl

24, Th carbon based reductlon method is NOT used for the extractlon of
' gf(f tin from $n0, ' o (B) iron from Fe,0,

(E{ -aluminium from Al, 0 : -~ (DY magnesium from MgCOV -CaCO
w@%ﬁ@mﬁwmmﬁfﬁmmﬁmmﬁﬂﬁm
g7 ,

A) sno,wfew L . ® FeZO?}ISTRR‘fT

(©) 45,0, ¥ gt (D) Mgco3 Cac03‘\ﬁf ﬁv-«ﬂﬁm

Space for Rough Work /Fv}laﬂ'& *WW
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| CHEMISTRY |
- 25.  In the following reaction, the product(s) formed is(aré)

- Prfe e & SRSl B aan

OH
CHCl;
?
: OH- '
CHs "
OH _
OHC CHO Q Q ©/
CHy = HC CHCIz  HsC CHCl
P 0 . R N | o
A P (major) V'(B)- 0 (minor) V\o(f) R (minor) MS(major)'
P (3=A) | Q (o) Rmm s@=

26. The K, of AgZCrO is 1 1 x 1012 at 298 K. The SOIUblhty (in mol/L) of AgZCrO ina
0.1 M AgNO, solutlon is |
& 11x101 (B) 11x1010 (Cy11x102 (D) 1.1x107

K, (4g,CrO,) &1 911 298 KW 1.1 x 10712 § 10.1 MAgNO & ﬁwﬂ q 4g,Cro,
Eb"r [ERUGI Iﬁa/fvﬂa §E

A 1.1x10°0 (B) L1x1071 (C) 1.1x 10712 (D) 1.1x 107

Space for Rough Work / Eﬁ}m%ﬁ'@
e
\ O A2

| Mx 10° 'Qr@; | 10\ = @g < M)S
| e ol
b — 92/7 § g\z} 29 f@AS
' )
-1 @gég MH)
o (©:%) E @ 1) 'IllIIIIIllllllllllllllll\lll|||_




[CHEMISTRY'] |

- 27. After completlon of the reactlons (I and II) the organic compound(s) in the reaction
mixtures is(are) -

ﬂﬂmﬁfﬁaﬁﬁmﬁaaﬁ?n)%lﬁgﬁéﬂwmﬁwﬁaﬁﬁm
aﬁmzﬁﬁrﬁaﬁml

o N .

. L Br, (1.0 mol)

" ReactionI: HyC” “CH; : -
afaferar 1 : (1.0 mol) aqueous/ STeid NaOH

o |
. : v ‘ » - Bry (1.0 mol)
ReactionII : H3CJ\CH3

m H M (1 0 moI) . CH3COOH' ’

0 o o o o

H3CJ\CHZB‘r H3C/U\CBr3 - BryC” “CBry BrH,C” “CH,Br H3CJJ\ONa CHBry
P o R s T U

(A) Reaction I: P-and Reaction I : P o

(B} Reaction I : U, acetone and Reaction II : Q, acetone

(C) Reaction: T, U, acetone and Reaction II : P

(D) Reaction I : R, acetone and Reaction II : S, acetone

(A) SIffRaT 1: P 3IR sifwfhar o P

8) oA I: U, Tl aiR aififean 1 : Qwﬁe‘m

(C) a&rMI.T,U,mﬂaﬂaﬁ?mﬁmn..P

(D) 3ififehar 1: R, TS 3R ifdfhar 11 : S, e
Space for Rough Work / %< & & faw i
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| CHEMISTRY |
28, The major product(s) of the following reaction is(are) -
oH ' |
aqueous B'Ez (3.0 equ_ivalentsj
~ OH
Br~__~x-Br %
Br j{
0 R’ S
| | ) 0 (©) R ‘)8
Pt sififshar ®1(d) J& IS B(E)
o I o

©‘ el Bra(3.0 goTAM)
~SoH

OH
Br - _bBr

_Br

SO,H

P 0 R s
(A P - ® ¢ © R OS

‘Space for Rough Work / Feat i s g et~
| | | ,;.»-
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(CHEMISTRY |

SECTION -2 (Paragraph Type)
YUE - 2 ; (T UBN)

Thls sectlon contalns 4 paragraphs each describing theory, expenment data etc Elght o

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).
s Y T 3R SiTdsl e BT S arel 4 | TR

?ﬂﬂ%mm%ﬁiﬂﬁéﬁw'waﬁw ﬂﬂeﬁi@?ﬁa'\fuw

r?)?awi%rm (A), (B), (C)@T(D)?ﬁaﬁﬁmwﬁmﬁ% |

Paragraph for Questlons 29 and 30
. W29 Wd 30 & fedagee
Afi xed mass ‘m’of a. gas is subjected to transformatlon of states from K to L to M to
N and back to K as shown in the figure

v 9 & e goame m aﬂmqﬁa—cﬁ:{KﬁLﬁMﬁNamWKﬁ
_f%srgmﬁ:@ls‘ﬂs*% »

A : _ -
K L '
'Presaure‘
AL |
N M
' : ‘Volum'e Wr _‘
29. The pair of isochoric processes among the trans ormat:on of states |s
o (A) KtoLandLtoM ‘ ‘ M and Nto K
(C) LtoMandMtoN ' ' (D) MtoNandNtoK
- quﬁaﬁaﬁﬁmﬁa‘rﬁwmaﬁiﬁwwﬁ
(A) KALIRLIAM (B) LﬁMsﬁ?NﬁK
(©) L@tMaﬁ‘\’MﬁN‘j | D) MﬁNaﬁf\IN?ﬁK.

30. The succeedlng operations that enable thls transformatlon of states are

~ (A) Heating, cooling, heating, cooling yzg){Coolmg, heating; cooling, 'heatmg
(C) Heating, cooling; cooling, heating N Cooling, heatlng, heating, cooling

S g arqeen uRadHl ¥ GERID & 98 §
A) T, de1, ™, dE1 B W “(B) <=, T, ST, T A W)
(C)nﬁa—eﬂaaﬂﬁzﬁﬁw (D) =T, T, TH, TS T W

Space for Rough Work / T Hd %WW‘-‘T
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bR B% @ () aeE @ sifeal-are & GIRTT Tao, PalR @ 3 |

31.

32.

[CHEMISTRY]

. Paragraph for Questions 31 and 32
- Ue 31 U9 32 & ford s

. The reactions of Cl, gas with cold-dilute and hot-concentrated NaOH in water give
sodium salts of two (different) oxoacids of chlorine, P'and @, respectively. The Cl,
gas reacts with SO, gas, in presencé of charcoal, to give a product R. R reacts with

white phosphorus to glve a compound S. On hydrolysis, S gives an oxoaC|d of

phosphorus T.

czﬁvaaaﬁVWNaOH$aaﬁaﬁwmm a@aﬂ'\fﬂﬁeﬁwﬁ

Cl, (g)aﬂ-cﬁaaﬁauﬁwi%{ﬁso (g) & AMfEHYT B SUE R <1 & | R 09g
Wamsﬁﬁmmﬁﬁmsém% lsﬁmwﬁmqﬂwﬁwm

SWW TSH T |
R, S and T, respectively, are ' ) .
(A) SO,ClL, PCl, and H,PO, (8)
(C) SOCl,, PCl, and H,PO, | A»f{)

R, SR Tae: €

(A) :SO,CL, PCIs 3R H,PO, . @®)
(C) S0Cl,, PCl, 3R H,PO, o (D)

P and Q, respectively, are the sodlum salts of
(A) _. hypochlorus and chloric acids - (B)
) chloric and perchloric acids '

P33R Q HHY: 3P ANSIH TqU §

A) BROEARY 3R FiR® et (B)

SO,Cl,, PCl; and H PO,
SOCI,, PCls and H,PO,

S0,Cl,, PCl, Sﬁ'\’HPO

80Cl,, PCI, 3R H,PO,

hypochlorus and chlorus acids
chloric and hypochlorus acids

(C) TFAIRT AR WIAIRD 37 (D) wﬁ%sﬁ?mqﬁaﬂﬁww

g

Space for Rough Work / as—r}amiéﬁ%rqwm -
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(CHEMISTRY

S Paragraph for Questrons 33 and 34
U¥T 33 Td 34 & ford srga?a

An aqueous sorutron of a mixture of two inorganic saits, when treated:-with dilute HCI, ‘
gave a precrpltate (P) and a filtrate (Q). The precipitate P was found to dissolve in hot
| water The ﬁltrate (0) remalned unchanged when treated w1th H,S'i in a'dilute mineral a

acid medlum However it gave a precrpltate (R) with H,S in an ammomacal medlum

The preC|p|tate R gave a coloured solutron (S), when treated W|th H 02 in an:
_ faqueousNaOH medium.’ | -
.'atméﬁwaavﬁaawﬁfwmmﬁaﬁwajHawmww-
% @8 (P) 3R U@ fhege (Q) 3T & | e@ad P S H gemdid &
'W(Q)aﬁaﬁamwﬁHsmﬁawwmﬁama
,mwﬁmwﬁfmé?wam@m (R) <<l © |aaa%uzzé7warazﬂ?1

NaOHwamHoa%aﬁﬁo—mvﬂ:rﬁW(S)é—cﬁ%I | |

33. The coloured solution S contains

®. Féz(S04)3 ~ ® o, @ o, (D) NaCro,
A 17«*e2(504)3 (8) CuSO4 () znSo, (D) Na,CrO,
vv34.vrThe p‘reoipita"tePcontains - o o
(A) Pp* LK)\ Hg?* () Ag" (D). Hg*
3rg8g PH SURYA © |
A PR (B Hg®  (C) Ag (D) Hg¥ ‘

- Space for Rough Work / WW&%WW |
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(CHEMISTRY)

Paragraphs for Questions 35 and 36

Yo+ 35 T4 36 & ford sla%@'a
P and Q are isomers of dicarboxylic acid C,H,0,. Both decolorize Br, /H 0. On

heating, P forms the cyclic anhydride.
Upon treatment with dilute alkaline KMnO,, P as well as 0 could produce one or

more than one from S, Tand U.

PR Q Uh SEFEITRIIG e CH,0, ¥ <l wHaadl & | SF1 Bry/H,0 &
ST Ty & | T PR W P S (ERGRS e e | |
T &R KMnO, mpaﬁ?gmmaﬁﬁmwwmwﬁm
AT §, T3RET U S F6hd € |

COOH .. COOH COOH
H—l—OH " H—oH HO—+H
H—-OH HO—H  H—OH

COOH  COOH COOH

S T U

~ 35. Inthe foIioWing reaction sequences ¥ and W are, respectively

ﬁﬂﬁlﬁaaaﬁrmaazﬁﬂ‘rﬁ VR W §

H,/Ni

Q —— V
AICI5 (anhydrous) 1. Zn-Hg/HCI
O e
‘ 2. HPO, |
CH OH
A [ o endsi CI:P T angan
}m CH20H |
y O '
. HOH,C ,
) o and/3R CO s (D) \“\ and/3iR | '
- ' - CHOH' CH,OH
V.0 W | y o w |

LA

Space for Rough Work / &< A & fw @
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| | |CHEMISTRY | |
36 Compounds formed from P and Q are, respectlvely _ | '
(A) ; Optlcally active S and opticalily active pair (T, U)
(Bf Optically inactive S and optically inactive pair (T, Uy " **
- (C) Optically active pair (T, U) and optically active S
(D). Optically inactive pair (7, U) and opt|cally inactive §
P3R Q&RT €9 AIff® %A &

(A) WWS@%WWW(TU)
B) yau Ff¥pa s vd gau s gw (T, U)
(C) gav1 i I (7, U) Td gav1 i §.
() Wﬁ&mgm(TU)@%ﬂWﬁms

Space for Rough Work / ﬁ?ﬂ'&%‘ﬁt{@lﬁ
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SECTION 3 : (Matching LlstType)
e U — 3 : (gﬁaq?ﬁﬁum

This. section contalns 4 multlple choice questlons Each questlon has matchmg lists.
Thé codes for the lists have choices (A (B), (C) and (D) out of WhICh ONLY ONE is correct.

36 ©ug -4 ggfAHeq e € | Wﬁ?ﬁﬂ?ﬁiﬁ |qﬁﬁ%%{qaﬁ€$
s (A), (B), (C)W(D)%Wﬁﬁmwﬂﬁél |

( CHEMISTRY |

37. The unbalanced chemlcal reactions glven in List I show missing reagent or condition
(?) which are prov1ded in List II. Match List I W|th List II and select the correct

answer using the code given below the lists :

ﬁlﬁ%@ﬁﬂﬂ@%ﬂaﬁﬁmﬁﬁmﬁmaﬁﬁaﬂwﬁnﬁaﬂé
R R Bl II@WWH@W%%W@WWW

mﬂﬁwgﬁﬁ
| Lastmfﬁl

P. "pbo, + H,SO, —> PbSO, + O, + other product /3~ I

N\

Q  Na,$,0, + Hy,O —> NaHSO, + other product/3i~I ScITE

R. N,H, —> N, + other product/3[= I

S. XeF2 —7> Xe + other product/3T =g SIS
Codes :
P Q R S
A) 4 2 3 1
(B) 2 1 4
1 4 2 3
©) 3 4 2 1

List I /g 10X

1. NO

2. L
Warrﬁﬁﬁ

4. Cl,

Space for Rough Work | T B %ﬁvmjm
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(CHEMISTRY)

BERTS '..,,;':'

38 Match the chemical conversmns in Llst I wnth the appropnate reagents in LISt II and
~ select the correct answer using the code given below the lists :

A 1H R W Imfe wuRe B ghr

n4few w aﬁwﬁaﬁ%

'wmwwmﬁﬁm@mmmmﬁﬁgﬁa

List I REE T

CListIT Rﬁ} II

P. %—Cl —_— >= 1_. ) (z)Hg(OAc)Z, (zz/ NaBH
Q. j»%oNa — %eoa 2. NaOEt
R. @/ — Q<°H 3. EtBr
s (O —— O o () BHy (i) KO NaOH
S ©OH : R
-Codes : R
P Q R S
Ay 2 31 4
B) 3.2 1 4
© 2 3 4 1
D)y 3 22 4 1

'** 5 |

Space for Rough Work / %<2t &1 % fa@ &=
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39.

{ CHEMISTRY]

An aqueous solutlon of X i is added sIowa to an aqueous solution of Y as shown in List I.

The variation in oonductlwty of these reactions is given in List II. Match List I wnth List IT-

and select the correct answer using the code given below the lists :

ListI _ ‘ListII .
P. (C,Hs):N + CH3COOH _ L Conductlwty decreases and then
X Y . .increases .
Q. KI (0.IM) + AgNOj3 (0.01M) 2. Conductivity decreases and then
X Y - does not change much
R. CH3COOH+KOH , 3.  Conductivity mcreases and then
X v B - does not change much |
S.NaOH + HI | : - 4. Conductivity does not change much
X Y ' : ' and then mcreases

xe‘f;a@ﬁﬁﬁwﬁm Y&v‘fﬁ?ﬂﬂﬁﬂﬂ‘rf&ﬂ%sﬁ‘%@ww% T‘r\fﬁ{ﬁﬁlﬁ’

frrar R & | 37 affparel W S Arerear @) e g I A @ TR E

»WI@@H@WWH&TW%%@@WWWW

g S A .
g @
~ P.(CH,sN +CH;COOH 1. Wm%sﬁ?mﬁaﬁ%l
S0X Y
Q. KI(0.IM) + AgNO; (0.01M) - 2. Trerbal =edl & 31‘1? SRACID Hfﬁ'cﬁ
X Y o trﬁ‘crﬁ?rﬂ”aﬁaﬁ‘cﬁl |
R. CH;COOH + KOH 3. TEEE gl ® AN awwaR e
X Y gRafée 7€l exil | |
S. NaOH +HI | 4 Tod e oRafiE € B e
X Y - . JEEER EEd R |
Codes : | o '
P Q R S
A 3 4 21
B) 4 3 2 1
© 2 3 4 1
D)1 4 3 2

**5

Space for Rough Work / &=2t %1 % feTT w1
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e Ty

40. The standard reductlon potential data at 25 °C is glven below
ANE SUEEF fME 25 °C T FrEfafad § |
E°(Fe, Fe?*) =+ 0.7 V; |
E°(Fe¥*, Fe) =—0.44V o . L
E°(Cu**, Cu) =+0.34V; ' - -
E°(Cu’, Cy)=+052V ' . ' 1
E°[O,(g) + 4H* +4e” >2H,0] =+1.23 ¥, ‘ e

E°[0,(g)+2H,0+ 4e” —)4OH] +040 V1V

E°(Cr*, Cr) ==0.74 1,
E°(Cr2*, 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 :

Bl Iﬁﬁrﬁ@%@mg@aﬁwﬂnﬁﬁﬁnﬁwﬁwﬁgﬁ%ﬁ
PIY T el & 19 G T S 31 3T 9 [E I g

List T /a1 1 | List IT /gt 11

P. E°(Fe*, Fe) 1. -0.18V
Q. E°(4H,0 — 4H* + 40H") 2. 04V
‘R E°(Cu?* + Cu —2Cu* 3. 004V
S.  E°(Cr*, Cr?Y) 4. 083V
Codes :
P Q R S
4 1 2 3
2 3 4 1
c 1 2 3 4
@) 3 4 1 2
Space for Rough Work / Wma‘sﬁmw
) " q
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‘SECTION —1: (One or more optlons correct Type) ‘?&%
| QoS — 1 : (T AT eI |E ﬁ'qm ThR) %)96
This section contalns 8 muitiple choice questlons Each quest|on has four choices (A), “dg\
1(B), (C) and (D) out of which ONE or MORE are correct. ' \

‘wmﬁaagfﬁmw% lmwﬁwﬁmw (B) (C)aﬁ?(o)% R

@Wmsﬁéa?vﬁ% |
‘41; 1f3*=4"" thenx = c , :
2log; 2 - 2 1 ~ 2log, 3 o
(A) 2Tog,2-1 ®) 2770g,3 ) Tolog,3 () 2log, 31
Ifg =41 a9 x= | , o
2 log, 2 - 7 1 2 log, 3
(A) JTogy2-1 B) 05,3 © Toiogs ) 2ieg3-1

. , 3[3+i
42. Letw=

) and P={w':n=1,2,3,...}. Futher H, = {z e C: Rcz'>%} and

H,= {z e C:Rez <—2~}, where C is the set of all complex numbers. Ifz; € PN H,

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

o 2T ' Sm
® 3 e T e
nmﬁsw=5%ﬂamp={w"-n=1 2,3,...}. 59F ffRad

| 1 1
H, = 126@ Rez>2}agﬂ H, ——IZG(C Rez<“—‘} et C whay e @
wead § la%zlerHl,zzerHamowf%l—ﬂgmﬁmﬁaa

£z, 022 A |
N G '(C);“ . o =z
Sbacé for Rough Work / Ww%ﬁ‘qw
‘ _ A
%ox _ ‘L(/ 51‘%
s 3 QT
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43.

44.

45,

( MATHEMAf_ICS]

Thefunctlonf(x) 2|x|+|x+2|—| |x+2|—2 1x1| has a local minimum or a local
maximum at x = L ‘
| v 9 N Wg{
@2 ® Z y)/z ©) 3
B f(x) = 2|x|+|x+2|—| |x+2 - 2|x|lWWWW'ﬂTWW
INFH R x FAT RS, T8
’ : . 2 . 2
w-=2  ®3 @ ©2 O3
Let be a complex cube root of unity with @ = 1 and P [p ] be a n x n matrix with
. py=@". Then P?# 0, when n = - |
(A). 57  (B) 55 , (C) 58 (D) 56 _
mémwﬂiﬁwawwsﬁﬁfrw@ﬂaaTP [p]annsﬂa{g
T, S8l p,= @™ | T, P20, n= |
,(/xf57 A () .55 - © 8 - (D) 56
- Clrcle(s) touchlng x —axis at a d|stance 3 from the origin and havmg an mtercept of

_.length Z\ﬁ on y — axis is (are)

(A) P+y -6x+8+9=0 _B) Aty '6x+7y+9 0

(C) xX*+y*—6x-8+9=0 Xy —6x—Ty+9=0

xemaﬁ-ﬂa@ﬁﬁ3§ﬁwmmw<mé)Wy GTE‘TW2\/—3F[@€
WW<W>EE%‘<§> - S
(A) x+y —6x+8+9=0 - B) X#+y*P-6x+Ty+9=0
(C) x*+y*-— —6x -8y +9=0 , (D) X*+y?~6x—Ty+9=0

s
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(MATHEMATICS )

46. ForaeR (the set of all real numbers), a # -1, ' QH,) A
L (19+2°+ ...+ n% . A o \
,nlg)noo (n+ 1D [(na+ 1)+(na+2)+ .+ (na+n] 60 Q’L"/) (@r -
Thena= | R : - ) Lﬁ;ﬁ{f
15 =17 ' ]
(A) 5 B®) 7 ©) =~ © &5 @%’f )
aeR(ﬂlﬁWﬁfﬁﬁﬂ@BﬁaﬂWﬁﬁ'&)ai—lfﬁm | QMD 1 ;
- T S U DR T P
= (n+ 1) [(na+ 1)+ (na+2)+ ...+ (na+n)] 60 Lo WAy
. % sy, RPE
. . _ - x é@ . ﬁ‘f ,.
15 17
(A) 5 | B) 7 » (C) T D) —- e

47. In a triangle POR, 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 o

lengths of PN, QL and RM are consecutive even integers. Then possible Iength(s) of
the S|de(s) of the triangle is (are)

(A) - B) . - C) 24 D) 22

%[ﬁ\—rfPQR ﬁpwm%aancosp—% |Waﬁr&aa%laﬁzﬁraaqﬁ
T8Il PO, QR TAT RP B B4 N, L MW $9 9¥E e e & f5 PN, OL
ammaﬂmwwmw% |aa%r§aaﬁ§m(ﬂmsﬁ)aﬁ

yﬁﬂmm 1?%8) %{24 ) o 2

_L___ = L=
48. Two!mesL TX=5,37 2andL2 x=o, 7y 2_

are coplanar. Then « can

take value(s)

(A 1 | ®) 2 © 3 M4
SN Y _z
aﬁv@erL x= 5,3 . 2FTQJTL x= a, a1

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

02 S_é) Space for Rough Work / ﬁm%ﬁﬁw




| L L | MATHEMATICS |
SECTION - 2 : (Paragraph Type)
Gus - 2 : (JBT UPR)

This section contains 4 paragraphs each describing' theory, expenment 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).

39 gus & Rigidl, wan &R sffwet enfe & qui aret 4 srpede € | ORY
Wt oo wed &, R 9 & oree R QI e § lﬁﬂﬂﬂﬂa—ﬁ}mﬁg‘\fw_
%ﬁawﬁ—cb—aq(A) (B), (C) 3R (D) & RTTH & hael T &1 Wl & |

- Paragraph for Questions 49 and 50
UTT 49 T 50 F ford [T

Let §=5§, NS, NS, where

| | - —1+4/37 .

S, ={zeC:|z|<4}, S2={zeC:Im[Z—143C—I}>O} and

_ : 1-4/31i
S3={zeC:Rez>0}. ' ‘

CAJM 6 S=5,n S, S,, S8l

v —1+~3i|_
S1=v‘{zé(C:_|'z|<_4},- S2={ZGC:Im[Zl_\/§i_.l}>O}H€IT
S;={zeC:Rez>0}. ' :

49. _mm 11-3i-z|=

BNEE 2413 N '

2 2 2

50. Areaof S=
S BT &3hel = | | -
' 107 . . 207 167[ 327
w5 ®) 5 © 3 o7 5

Space for Rough Work / %<d %14 & g w1
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A box B, contams 1 white ball, 3 red balls and 2 black balls. Another box B, contalns ,

| MATHEMATICS

Paragréph fof Questions 51 and 52
ue 51 T4 52 & ford e‘aa%@-q'

2 white baIIs 3 red balls and 4 black balls A third box B contams 3 white balls, 4 red balls

and 5 black balls. -
T% 91 B, ﬁl@'ﬁ:ﬁfmmﬁ?{mnzeﬁwﬁﬁé% | T g U B, W 2 A%T

s 3mﬁ%{am4zﬁwﬁﬁ%% lwzﬁﬂﬂﬂé’rls H 3 | S, 4 AT e Al
_szﬁﬁﬁTfﬁié?l

51

If 2 balls are drawn (without replacement) from a randomly selected box and one of
the balls is white and the other ball is red, the probablllty that these 2 baIIs are drawn
from box B, is

ﬁzﬁéwwg%amawﬁaﬁﬁﬁ@mﬁwm%ﬁawﬁa&ﬁ?a&nw

,ﬁawﬁﬁawﬁﬁamﬁwﬁ% T 2 W= U B, [ e g

- 52,

116 126 65 55
OISR §g) 181 X 1 ©) 181

If 1 ball is drawn from each of the boxes B, B, and B,, the probébility that all 3 'drawn

- balls are of the same colour is

afg ufeai B, B, 901 B, ﬁmﬁlﬁaﬁmaﬁvrﬁﬁ% aaﬁ"cﬁraﬁﬂs‘wﬂ
3ﬁai%5wa°rw$gﬁaﬁmﬁrw%
82 | 90 558 566

648 - B % - ©) s D) a3

**5

Space for Rough Work / el %ﬁﬂ'@'@[ﬁ‘

N
AN

3




53.

the followmg is true ?

54.

| MATHEMATICS |

Lo Ty

Paragraph for Questlons 53 and 54
U 53 U9 54 & ford arqde |
Letf: {0, 1] SR (the set of allvreal‘numbers) be a function. Suppose the function fis
twice differentiable, £ (0) =£(1) = 0 and satisfies f"(x) - 2f (x) + f(x) > &%, x € [0, 1]. |
a1 15 £:10, 11]-»R(Wffmaﬁr$ﬁmmﬁaﬂvg%aﬁ)ww% | 919 SRR
Werd (1 SR BN &, £(0) =/ (1) =0T f"(x) - 2f () +f (%) 2 &, x € [0, 1]
Pl AT ?m?ﬂ 2 | . : - .

| 1
If the function ¢ ™ f(x) assumes its minimum in the interval [0, 1] at x = 2 which of

A B e f(x), a?r\fra[o 1]ﬁeﬁwwmx Waﬁrﬁ,a‘qﬁmﬁ@r

PATAE? o .
W f@<se. gex<y (B)/ f@ >0, 0<x<t
© f@<f@, o<k O f@ <@, <<l

WHich of the following is true for0 <x <1 ?

PR A BT 0<x<1 ¥ g w2

(A) 0<fe)<e )@_‘%f@%

“(ef <<l | D) ~w<f@<0

**5

Space for Rough Work / < %1d & o0 ==




qﬁsﬂmlPQ,yzﬂdx?ﬁéﬂﬁWWe 3aRd Bl & T tan 6

fvATHEMATICS |
Paragraph for Questions 55:and 56 |
W 55 7 56 % ford 313?13‘:.' |

- _Lot PQ be a focal chord of the parabola y* = 4ax. The tangents to the parabola at P

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

’:*}A;W%quwmyz—4ax aﬂwmﬂﬂﬂeﬁm% H%rv—g'aﬁ P Tl Q R W

aﬁwﬁwwﬁ?jq?ﬁa?ﬁ%vﬁ%my 2% +a, a>0q"\fﬁ{>m% |

If chord PQ subtends an angle #at the vertex of y? = 4ax, then tan 6=

9;*5"‘

2= 22 | 2
(M), 37 @ 37 (C/-;{\/? N NE
56. Length of chord PQ is
ST PQ 1 @IS & |
® 7a X B sa M 2 (O) 3a
| ' Space for Rough Work / ﬁm%mw (@/
‘ L

L
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SECTION 3% (Matchmg list Type)
GUS - 3 ; (AT YA UBR)

[ MATHEMATICS )

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

39 @S ¥ 4 ggfawmeT v § | ue ¥
fdwea (A), (B), (C)m(o)ﬁﬁﬁﬁ%mwﬂﬁ% I

T ¥ ngf%mwmma;

. '57. Match List I with L1st IT and select the correct answer usmg the code given. below the llsts

*¥'g

List-1I

L . : : 7z o

11 [cos (tan‘ y) +y sin (tan” y)) ] N -
Pf L,z ( cot (sin”'y) + tan (sin”™" y) ') takesvalue
Q. Ifcosx+cosy+cosz—0 smx+smy+sznzthen

possible value of cos —;X is.

R. If cos(z,— xj cos 2x + sin x sin 2x sec x = cos x sin 2x sec.x + -

T . 'v -
cos(z + x) .cos 2x'then poss:ble value of sec x is -

S | If cot (sin xz)—szn (tan l(x\/_)) x # 0,

then.possible value of x is

LGl
-1

o : ‘ 12
P [_yl_z (cos (tan'y) + y sin (tan"ly)jv +-y 4] — ‘ 3

cot (sin”'y) + tan (sin” y)
Q. afe cosx+cosy+cosz=‘0=-sinx+siny+sinzﬂﬂ

cos—X?m TRTRE A *a"

R. alé cos( —x] cos 2x + sin x sin 2x sec x = cos x sin 2x sec x

+c0s(4+x] cos 2x dd secx?ﬁT Wﬁ'ﬂ HH AE»\'

S. Ilﬁfcot(sm \V1-x )—sm(san'(x\/—)) x#0,
I9 x BT FEIAT 7 ©

Codes.

Q R S
wis ToT
(B) 4 3 2 1
(C) 3 4 2 1
(D) 3 4 1 2

35

List — II
‘ ok .‘..‘.‘1 5
3.\
L1
Ciede 22
4. 1

wxﬁ%lagﬁmaﬂm'wq&;m%ﬁmmmmmm

A -1




[ MATHEMATICS |

A line 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(xo, ¥,) intersects the

y-axis at G(0, Yl) 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 :

TH XGTL:y=mx+3,y- 38 & &g E(0,3) T Wav'?ﬂqyz“l@c 0<y<6
¥ Rg Fx,, vy R e ¥ | WaeT B g Fxy, y) T W y-371 B fag
G(Oyl)q"\fzme-cﬁ% |?@TL3%WTHTmQ’Qﬂ@’*ﬁW‘cﬁ§%%FﬂWEFG$
7% BT (o WHT AWHaH & | |
ﬁiﬁlaﬁiﬁnﬁaﬁmaﬁﬁﬁqw@ﬁ%%mwmmmm

~ 1
D) 1

&l SR g |
~ List IREE! I » List I /gaT 11

P. m= » 1

v 1. 5
Q. Max1mum area of AEFG us/AEFGmrwaW% 2. 4
R y= ' 3. 2
S. y = 4. 1
Codes:
« P R S
(A) 4 2 3
(B) 3 1 2

2 4

4 2
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| MATHEMATlcsT]

59 Match List— Iwrth LlS’[ Hand select the correct answer using the oode given below the lrsts
List—1 ’ 7 List =11

P. Volume of paralleleplped determined by vectors @, B and Zis2. 1." 100

- Then the volume of the paralleleprped determlned by vectors -
.2(axb)3(3xc)and(cxa)|s ;

Q. Volume of parallelepiped determined by vectors a b and ¢ is 5 2. 30
Then the volume of the paralleleplped determrned by vectors - . -
3(a+b) (b+c)and2(c+a)|s : .

R;'Area of a trrangle with adjacent sides determrned by vectorsv 3. 24
Zand B is '20. Then the area of the tnangl_e with adjacent srdes
determined by vectors (24 + 3b) and (d - b)is o

S. Area’ of a par_a)llelogram with adjacent sides determined by .-~ 4. 60
vectors @ and b is 30. Then the area of the parallelogram wrth:"'~ TR
adjacent sides determined by vectors (d + b) and d is

Tﬁﬂqaﬁiﬁl—nﬁﬁﬁﬁvﬁaﬂﬁlvwm%%fﬁwmﬁ Wil‘l
H¥Ph Tgl I : S

P Hf%?ﬁ _’ B aar QRT ﬁa’rﬁa HER SChoTh bl | 3

3 Iaawl%sﬁz( « B).3(B x 2) aqn (T x a)mﬁu‘rﬁa
FHITR YCHeId BT T § ;

Q.ufel 4,3 aen cmﬁaﬁawmaﬁrwsﬁl 230

Hﬁlﬁl%?ﬁ3(a+b),(b+c)ﬂ?ﬂ2(c+a)§l'ﬂﬁﬂ‘rﬁ?lw
YChAd BT AT &

R.UF BT &1 &%, Wwwwﬁvﬁ 2 bQ’RT. 3 24 |

|  fEiRa € 20 & 1 99 aREt 3 + 3%) 9w (3 —b)am

feiRe e qorsil aret B3rysT &1 avd & o
SWWWWWWWWmaM 4. 60
b gRT fFeiRa €, 30%|aaa=rlé3ﬁ(a+b)am gRT
ﬁa‘rﬁﬂwgm\%ﬁaﬁwaﬁam g

Codes :

L»r-—n—‘b.);u
ok

Space for Rough Work / we W %‘%‘Q‘W
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(MATHEMATICS )

x—1 y z+3 7 x—-4 yt3 z+3
2 -1 1721 1 2

and the planes

60. Consider the lines L, :
P, :7x+y+2z=3,P,:3x+ 5y~ 6z=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,. | '

b Match List — I with L1st —II'and select the correct answer using the code ngen below
" the lists :

3 4 y+3. +3 :
WL %1-—21 ,Lz,xl =32 =2 o WA Py Txky+ 2273,
| P2.3x+5y~6z'=4,f$rf%ra IqﬁTﬁﬁax+by+cz=d,Q"@T3ﬁLlaL2‘3}7lTﬁ?@? -

- farg & TORA AT q1 WA P, 9 P, & oRad, Gl BT GHIGIT & | - |

W—Iaﬁrﬁﬁ—nﬁgﬁ%ﬂﬁquﬁﬁ%:ﬁéﬁvwaﬂemm o

PP A8l .
»L.stmi-rﬂl  ListILRE IO \ N AR
| 1. 13 < 1>;€ | %f "Oﬂé

o T A

-3 ‘z,% 7[_ Vt{ i

Lo TR R

D) +~ .
. vl
P Q R S /16/\\\\\,’“ &

\(K{3 2 4 1 ‘7}(’?\}%2;:’@.'3 '

.1 3 4 2 _ ) ,éiaO

C 3 2 1 4 ' W

2 4 1 3 » -

Space for Rough Work / &=d & % fee wam=
! 4%
0 ] ke
D=
7 A [
-
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13, T I, ]l . 3R U S T A 3.
Qi wm § Ry g @E § wer | WS I
TR FY | 7 ¥ B ft e Bl 3R A
R | e TR & & AP & A ATHY goA
(BUBBLE) 3! 391 aR¥ ¥ FTenl o o rerel g8 ®
f} Frem 7 WY | .

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. .

C. W¥H-UH BT Y _ .
39 JE-UF & & et (e faem, s faem
air o) € lmwm%'fﬁ:ra@%l

14. G 1 ¥ 8 TERGTIA T | & 5¢7 { IR fipe (),
(B). (C)sﬁ‘\r(o)%ﬁﬂﬁﬁwuwaﬁ?ﬁwﬁ% |

" C. Question Paper Format

The question paper consists of three parts (Physics,
Chemistry and Mathematics). Each part consists of
three sections. :
Section 1 contains 8 multiple choice questions.
Each question has four choices (A), (B), (C) and (D)
out of which ONE or MORE are correct.

15, de 2 ¥ Rigial, T iR affeel onfE F g9 @l

4 3T § | IR Irgewl A AT 38 wE E,
R VBT aDe WA wer & | e oft argess
2T YT % TR % (A), 8), (C) 3R (D) & i |

FAATH A WE T | _

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).

16. W3 N 4 PG T | T e H GAAT LAl
& | gfg] & fAg @re & fawey (A), (8), (C) 3R (D)
FRFA A PaaTdEAR T |

Section 3 contains 4 multiple choice questions.
Each question has matching lists. The codes for
the lists have choices (A), (B), (C) and (D) out of which
ONLY ONE is correct. ‘ s

D. 3Ol ,

17. @ 1% B UH § Fael UET IR} (STR) ISl T
gAgal (GeTgel) PIAT FA W 3 3 AR B A
gogell BTell TE FRA W (0) b 7S fHY
"SRR | e ) Rl # oo TS (-1) 3 BT
foram S |

D. Marking Scheme

For each question in Section 1, you will be awarded 3
marks if you darken all the bubble(s) corresponding
to only the correct answer(s) and zero mark if no
bubbles are darkened. In all other cases, minus one
(-1) mark will be awarded. '

18. @ 230 3 F &Y YT § B WEl SR ATel gergel
B FTA FIA W 3 3 AR BE W A abren el
FRA WY (0) 3 Yo fU A | g wH
Rerfa 3 HoneTd T (-1) 3id weT a1 S |

For each question in Section 2 and 3, you will be
awarded 3 marks if you darken the bubble
corresponding to only the correct answer and zero
mark if no bubbles are darkened. In all other cases,
minus one (-1) mark will be awarded. :

( C gerft @ A
' " Name of the Candidate

e TR )
Roll Number

AANKSHA - YADAV

2101116015

i wft fdel 3 U form ® AR A
FIHT JALT U HOADG |

| have read all the instructions and shall
abide by them.

Signature of the Candidate

et grr w8 T AN AR @Y

3 < e ¥

| I have verified all the information filled by
the candidate. '

3 4
- A







