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A. General:

This booklet is your Question Paper. Do not break the
seals of this booklet before being instructed to do so

_ by the invigilators.
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The question paper CODE is printed on the right hand
top corner of this sheet and on the back page (Page
No. 44) of this booklet.
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Blank spaces and blank pages are provided in the
-question paper for your rough work. No additional sheets
will be provided for rough work.
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Blank papers, clipboards, log tables, slide rules,
_calculators, cameras, cellular phones, pagers and
electronic gadgets are NOT allowed inside the

ST ke '-Wﬁs'ﬂ T E | ' examination hall.
5. ¥ IRAHI & Uwel yss W R 19 v F o 5 | Write your name and roll number in the space provided
IR 3 TR fRay | on the back cover of this booklet. :
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Answers to the questions and personal details areto|
—be-filled on a two-part carbon-less paper, which is

provided separately. These parts shouid 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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+ 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. :
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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. y
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Please read the last page of this booklet for rest of the instructions.
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PART | : PHYSICS
SECTION 1: (One or more optlons correct Type)
-1 : (U a1 31fds 9 Rapreg H?FF\')

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

T Gvs ¥ 8 ERE ue § | 5T we F 9K Ridew (a), (B), (C)aﬁub)%,
q U AT e vl |

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

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

the two bodies is 4 ~\ / GLM

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

the two bodies is 2 A\ / -G-Ij;‘—/[ ’

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

2GM ‘ . , B
~ ~thetwo bodies is /—(z—
% he energy of the mass m remains constant.

- g1 fist o7 r v &1 gemm MR, & 9 B g P2 ReR v T ¥ 1 5
fiel & &< &1 e areht Y & 7% g 9, TP m GAM BT B Fgaq
uﬁﬁaﬁmw?lmmGﬁlﬁW%‘ﬁ) ~

(A) ﬁﬁ%W%ﬁwmmemwméﬂ

GM |
4 Tl
(B) ﬂg$mmﬁw$mmﬁmwwméﬂ
(C) a‘r Ew&mm#w%mwmmwmﬁw
2GM
==% |

(D) Wm&ﬁiﬁfﬂ%ﬁﬁmw—cﬁ% I
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PHYSICS -

2. A particle of mass m is attached to one end of a mass-less spring of force constant £, '
lying on a frictionless horizontal plane. The other end of the spring is fixed. The
particle starts moving horizontally from its equilibrium’ position at time 7 = 0 with an
initial velocity 1y. When the speed of the particle is 0.5 uy, it collides elastically with a
rigid wall. After this collision,

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

. . ~ m
ime ISt i

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

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

second time is ¢t = —\[

W%WWU@@NHR&JWE%WT%HW%@W@

m SHHM BT BT ST G & | 59 FEFT &1 gW_1 RRT 98 & | 9 PO eigey
Wﬁmr—owm%ﬁaﬂumﬁnmﬁw% | ST 60T HY

T 0.5 up BYT &, ngﬁmﬁmwmﬁ Isvvagé?aﬁ S
(A) wwaﬁwﬁaﬁw%wﬁﬂﬁuoﬁﬁl

(B) WWMW%@WWW%HEWr \/-*&\*I
(C) wmﬁmaﬁwm%agwm 3\/%??!

(D) mmaﬁwmnw@rfﬁfrww%agw: 53”\/%%,{
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PHYSICS

3. A steady current I flows along an infinitely long hollow cylindricél conductor of radius
R. This cylinder is placed coaxially inside an infinite solenoid of radius 2R. The
solenoid has » turns per unit length and carries a steady current 1. Consider a point
P at a distance r from the common axis. The correct statement(s) is (are)

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

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

PHYSICS

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

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

T R o8l & od o EiEd 91dd o B A9Tg A U ReR gRT/98 X8 T

ww'ﬁzkﬁwﬁmqﬁmm%wwaww%lw'
- oReIRTE ¥ # T AR ST T ¥ ¥ 7w ReR gRIIE | O Reg P ¥ R
‘ m‘fwaﬁr@uv%,ﬁﬁwm)pmﬂﬁ%(ﬁ)

(A) 0<r<R¥ JaaTT & gy 781 & |

(B) R<r<2R¥, Jaa1T &7 @ fen wer & Rem F ¥ |

(C) R <r<2R¥, 4901 & r B & g0 Q TRl & Rrrer S awe ®

(D) r>2R¥, YOI &F T TE T |
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statement(s) is (are) .
If the wind blows from the observer to the source, S>fi.

Two vehicles, each moving with speed u on the same horizontal straight road, are
approaching each other. Wind blows' along the road with velocity w. One of these
vehicles blows a whistle of frequency f;. An obseNer in the other vehicle hears the
frequency of the whistle to be J2- The speed of sound in stil air is 7. The correct

If the wind blows from the source to the.ob's.erver, S >f1.
(C) Ifthe wind blows from observer to the source, £, < ;.
(D) If the wihd bloWs.frorﬁ the source to the obsefver, L<fi.
A A, R e Y R @ & W AR FsE W v T A o
AT E | IR TP B R A wm e L | §77 ¥ U a1 £ smgfy
RAEARLANEUE SRR Ch 8 SR R g g S
et arg  safy A ARy & 1w e ¥ )

(A) uﬁﬁg-ﬁwﬁ@aaﬁﬁwﬁag‘cﬁ%fzm ]
(B) aﬁwﬁaﬁﬁwaﬁﬁwﬁa@?ﬁ%\_ﬁ;}:f
(©) I TR Y 1 AT B Reem F qwh &, s |
(D) Uﬁm@aﬁﬂwaﬁﬁwﬁaﬁ%ﬁdﬂ
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PHYSICS

5. Using the expression 2d sin 8 = A, one calculates the values of d by measuring the
corresponding angles ¢ in the range 0 to 90°. The wavelength A is exactly known

and the error in @ is constant for all values of 6. As 6 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.

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

ASTD 2d sin §= A BT ITANT P §Y B4 6 BT A B d Bl T4 S Ieg & |
OB WA 0 790° F T F & | T A B A7 w9 uRyEd: T & 9 0%
mtﬁﬁ‘gﬁ: 6 & T w1 & fog e & I@Nﬁ 6 1 |9 0° | dgal ¥ d9

(A) 4 Y I Rer v & |

(B) d¥ fRue Ffe g & |

(C) d¥ s Ffe Rer R & |

(D) d¥ Fr=rers Ffe Tedt & |
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6.

(©) Rere 4ega & 1 aRwmr o & |

Two non-conducting spheres of radii R; and R, and carrying uniform volume charge
densities +p and —p, respectively, are placed such that they pamally overlap, a
shown in the figure. At all points in the overlapping region,

(A) the electrostatic field is zero.

(B) - the electrostatic potential is constant.

(C) the electrostatic field is constant in magnitude.

(D) the electrostatic field has same direction.

< ST R,y T R, I A TG B B +p T —p T SR S
EC ¥ SR b R ¥ | g el B o ¥ weie oER 39 geR o
mmwaﬁ;aaﬂmmmﬁmm%mﬁmma;mmgwf,
(A) Rer dga &z o & |

(B) ReR ¥ fvg o & |

(D) ﬁmﬂgaéaaﬁ%snwm‘gl

**3
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PHYSICS

The figure below shows the variation of specific heat capacity (C) of a solid
as a function of temperature (7). The temperature is increased continuously from 0 to

500 K at a constant rate.

Ignoring any volume change, the following statement(s) is

(are) correct to a reasonable approximation.

(A)

the rate at which heat is absorbed in the range 0- 100 K varies linearly with
temperature T.

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

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

the rate of heat absorption increases in the range 200-300 K.
Y

! ! | T
] 1 |
300 400 500
T (K)

[l
]

T
100 200

%ﬁwaﬂﬁﬁﬁwmaﬁm(awwmwﬁﬁwaﬁw
Y | GOEE B0 Q500 K 9% §HH &% 9 Wad gig Bl § | 9F &) &
3rree # gRadT Sy &, e g W @9 91 () dehaTa afeide 981 8 (8) 2

(A)
(B)
(©)
(D)

0-100 K & &=, 3raaifya ™1 & & avd R IRgw snf¥aan femgh |
0100Ka$mwaﬁaaﬁwwﬁﬁﬁm400500KaW$3ﬁa
9 B HH B JAN H BA B | ,

TG ST PI IR 400-500 K AIAH & §i9 Rafad & |

ST SFRTEOT Y 3% 200-300 K A0 ¥ 41 7% ReT & |

The radius of the orbit of an electron in a Hydrogen-like 'étorh is 4.5 ay, where qy is the
‘ _ 3% i
Bohr radius. Its orbital angular momentum is P It is given that & is Planck constant

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

_is (are)

SRR 3

s@mwm%sﬁa@?waﬁﬁ—muaﬁw%aﬁﬁ—m% |
¥ O B T PN e | R & R b Pridie @ R R
Fraie & lmasagﬁﬁﬁeﬁﬁwwﬁlaﬁmw%awﬁEﬁaﬁmﬂm%
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SECTION-2: (Paragraph Type)
Yug — 2 : (
This section contains 4 paragraphs each describing theory, experimént, data etc. Eight
questions relate to four paragraphs with two questions on each paragraph. Each question
of a paragraph has only one correct answer among the four choices (A), B), (C) and D).
sﬁm#ﬁaﬁ,mﬁwmsﬂﬁdﬁ@ﬁm4a§i@a ' frrﬁsa%ai
ﬁﬁéﬁammﬁ,ﬁmﬁ@ﬁa—ﬁ@awa‘rmﬁl W T ¥ & yue
& IR fIHeu (A), (B), (C) 3R (D) & R <1 parer vap &t wed} g |
Paragraph for Questions 9 and 10

YT 9 3R 10 F frg s

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

www%wﬁgﬁwlkgwé?maﬁﬁwmﬁmwé I

<

9.  The speed of the block when it reaches the p_oint Qis . K ':2! = a ‘
S EE B QW v 2, sas) ufy @ | _ Y
(A) 5ms™! 10ms™ (C) 10\3ms™! (D) 20 ms™

10. The magnitude of the normal reaction that acts on the block at the point Qis
ﬁggw,gaﬁvwmﬁaﬁaﬁﬁawm%w%_ -
(A) 75N (B) 86N | (C) 115N (D) 225N ° 7
"3 e LT

WY
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| PHYSICS

Paragraph for Questions 11 and 12
UeT 11 3R 12 F forg srqene

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

TP AT fdefe R 600 kW @) wIf 4000 ¥ IR Ieurfed R &, 120 km & g W
SUHIERTR & SUANT & AT o Wi o | SHPRT A AN I URT TEA-LRTET ATy
Wﬁ%ww%mﬁﬁﬁwmﬁawmmw
f&ar s waar & lmaifrwmaﬁwug%ﬁsmmwma’gamsﬁm%

Wﬁﬁ}:ﬁﬁﬁ?%mﬂ%aﬂ%ﬁmﬁawﬁm% | &9 6§ v I

BT HIY rms A H & ' : —

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

I U Hieer 1 ST fpar Wiy R AR 0.4 Q k™! & 79 weer oy
Rerfr # wif e e M & '
(A) 20 (B) 30 (C) 40 (D) 50
12. In the method using the transformers, assume that the ratio of the number of turns in
’ the primary to that in the secondary in the step-up transformer is 1 : 10. If the power
; to the consumers has to be supplied at 200 ¥, the ratio of the number of turns'in the
primary to that in the secondary in the step-down transformer is ‘

Wﬁv’a?maﬂ#maﬁﬁﬁrﬁ,agqﬁﬁﬁmﬁméﬁmﬁma'
Wﬁaﬁﬁaﬂﬁ@rmmuw%mﬁﬁ@aﬁ,@%ﬁﬁ
200 VOR <1 It & o srErlt SrawTR F grifie 7 Rdiae $ el 9w
(A) 200:1  (B) 150:1 - (C) 100:1 (D) 50:1 ' 1

‘Space for Rough Work / %<2 &1 %ﬁmw
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Paragraph for Questions 13 angd 14

TRT 13 31 14 F g srpede

A point charge Q is moving in a circular orbit of radius R in the x-y plane with an angular
velocity . This can be considered as equivalent to a loop carrying a steady current %’

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

YIDBIT &5 & mﬁﬁsﬁﬁmmwﬁﬁaﬁgﬁaﬁamm%
(A) % . (B) g—R (C) BR (D) 2BR

14. The change in the magnetic dipole moment associated with the orbit, at the end of
the time interval of the_ Mmagnetic field change, is - ' ’

ﬁmwmﬁmaﬁﬁvﬁaﬁﬁmﬁwm%ﬁi

ST B W T G g ot qRady 5 |
e . , |
R R yBOR?

(A) -7BOR? ® -5 5 |
' Space for Rough Work / W%‘lﬁ%%ﬂrmﬁ ' :

R W -
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PHYSICS

Paragraph for Questions 15 and 16
U%T 15 3R 16 & forg srpe
The mass of a nucleus /ZIXis less than the sum of the masses of (4-Z) number of neutrons

and Z number of protons in the nucleus. The energy equivalent to the corresponding mass
difference is known as the binding energy of the nucleus. A heavy nucleus of mass M can
break into two light nuclei of masses m, and m; only if (my+my) < M. Also two light nuclei
of masses m; and my4 can undergo complete fusion and form a heavy nucleus of mass

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

T D 5 x BT SHA (4-2) oAl UG Z WiSHl & SIAFT & A7 F B9 8er & |
ST B HH & TG SOl B S ol bEd & | T SHHE M BT IR TiYE
my T4 my ST & S g8d Al 7 faufed &1 Fwbar €, 4l (my + my) < M | qon

my T my THAAT & [ BSOS QO HATT RS, T M’ SHHHE FT AR ANS
T P €, A (my + my) > M' | FB WA & s = A9 oqa F Ry W F

]‘H 1.007825 u fH 2.014102.u ?H 3.016050 u ;He 4.002603 u

Si [6015123u |7; | 7.016004 ;an”69.925325u 25 81916709 u

éZZGd 151.919803u §g6pb 205.974455 u 2293‘1' 208.980388 u gioPo 209.982876 u

~ (1 u =932 MeV/c?)
15.. The correct statement is

(A) The nucleus 6Lz‘ can emit an alpha particle.

(B) The nucleus ;lOPo can emit a proton. <
(C) Deuteron and alpha particle can undergo complete fusion.
(D) The nuclei ;8Zn and giSe can undergo complete fusion. -

ﬂ%’rm:f%
WﬁLzWWWWﬁﬂﬁWW%I

B) mﬁ?smpowma——re?ﬂﬁmmw%l .
mﬁ@m@wwwﬁ%l

(D) T 30Zn T T 5 qof et o) et & |

16. The kinetic energy (in ke?) of the alpha particle, when the nucleus 2°Po at rest
undergoes alpha decay, is '
S faRmeTRe § W”Powm AT 8, 79 YW PO B R St

(keVﬁ)%’R‘ﬂ% : _ ‘
(A) 5319 (B) 5422 (C) 5707 (D) 5818

(/s B
Q -
2
>
I
o

Space for Rough Work / WBT&QT‘&N‘W :
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[ PHYsICS

SECTION - 3 : (Matching List Type)
Gos - 3 : (YA Y UaR)

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.

3 GUS H 4 U § | U U § gHer g | gl & forg e
W(A),(B),(C)W(D)%W@Wwwg??ﬁ :

17. A right angled prism of refractive index M, is placed in a rectanguiar block of

refractive index Hy, which 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 My 1y and g, it takes one of the four

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

Wylw%ﬁmaﬁmﬁmaﬁ%awﬁwémnwwﬁww% |
Wwy3mwa7wﬁﬁaﬁa¥ﬁqmﬁﬁ§s‘% | gTer B
fr e’ s i W siftrcigan e @1 & |1y, 1 AR gy & AT UR
ﬁﬁv%ﬁ?ﬁgs‘m&ﬁﬁﬂwawwqaﬁ‘ef’, eg’, eh’ AT ei’ W | TP o) & |

:/f
. AN, ;*
o - K. v\p"\g
Mo T Xh
T [ — —— . v 2 MY
12 L3 uw"’\t V“);\Z
\ ' 12

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

TS Y T g | D1 1L S #) A § g AR siv gt
& A T Be B @ wE a@ ow 9P - “
© ListI/g  List I/ g MM Y
" P. eof 1. ,u1>\/—2-/£2 -
Q e-g 2. >y andiSd p, > 4,
‘R eoh 3. m=uy
S. e—i 4 4. ;12<y,<\/§,uzand/_qii;12>;13~
Codes : ' T ’
P Q R S
A2 3 1 4
B) 1 2 4 3 ‘
C 4 1 2 3 o
@2 3 4 1 |
w3y w oo - LA
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PHYSICS

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

the lists :
List I ' © ListII 172)
P. Boltzmann constant—% " 1. [ML*T™] :7';
Q. Coefficient of viscosity 2. [ML'TTY 5:-
R. Planck constant A 3. [MLTK™] o
S." . Thermal conductivity 4.  [ML*TK™]
WI&%WII%WWWW%%@@WWWW
SEASHECIEUE _ " 5
S " N T ’ ATy
P.. decHud Frrdis 1 [MLT™
! Q. UGl UIid. 2. [ML'T™Y
R. Wi$ Fadais 3. [MLTK™
S: B HTeTdhal 4.  [ML*TK™
Codes : , v LL
P Q R S Ly - —
A 3 1 2 4 Py T = ,
‘ 3 1 e
\v,é% 4 i 1, ‘: ML MLT b
© 4 1 2 3 Tl o

Space for Rough Work / e B ao‘ﬂ"r(,fm

he -~ ML(L _/’{:*fT
R A W7
o 27
MNLTT

w\2

R - : :
I .
*% 3 :°4_ . ) 15

hY
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19.

aﬁvmaﬁamwmmmmwwﬁl

List I/ 1 List IT / it 11
P. GoE — 4 1. 160 PyV, In2
Q G-H 2. 36PyV,
R. F—H | 3. 24PV, pofathvs
S. F—)G -— ‘l 4 31POVo o
Codes:

P Q R S m KWMB 2_
B) 4 3 1 2 v L |
© 3 1 2 4 @ \_5&?@ OJJ,\Z
@)1 3 2 4

One mole of a monatomic id
E—F—G—E and E—-F—H—-E
involved are purely isochoric, isob

eal gas is taken along

as shown in the PV dia

aric, isothermal or adiabatic.

l PHYSICS

two cyclic processes
gram. The processes

U% Y-

RAE ST I & TP A1t ), By F quiy pyv

B UPHH E-F—GoE E—-F>HoEH

GRCIIRvi s

wmaﬁaawﬁmﬁamww%

P a
r F

32P,

1

| ~QL\I

A
)

(37

Match the paths in List T with the magnitudes of the work
codes given below the lists,

the correct answer using the

T R T oot @y el

AL 53 ) 37 3 ufemor 3 s i e

done in List II and select

Space for Rough Work / aﬁ?}m%f‘ﬂt{m

*'*3 
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PHYSICS

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

A 1H g Ty ufead & 7€ ¥ gD u A 57 ufsaet % wme it g
T 3ifom e e Ry g & lqﬁﬁ%ﬁﬁ%ﬁwaﬁ@mmm

gl S g - .
List 1/ g1 ‘Lis.tII/'\‘ﬁH
P~ Alpha decay . g0 N+ ...
QTHl-E1
+
Q. " decay 2. U= aTh+ ...
B*ed
| - R Fission 3. gﬁgl P+ .
1 B C(CKE |
S.  Proton emission 4 g?Pu _%;;OLa +
N -
Codes :
P Q R 8
A 4 2 1 3
®) 1 3 2 4
, €
N7 1 43
D) 4 3 2 1

Space for Rough Work / WW%WW

S

. —‘
e S WWW.examrace.com
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This section contains 8 multiple choice questions. E
(B), (C) and (D) out of which ONE or MORE are correct

¥ WS # 8 sgfamey g lmmﬁmﬁmm,(m,m)aﬁum% o1
¥ U a1 e e |

21.

22,

The K, of Ag,CrO, is 1.1 x 10-12 at 298 XK. The solubility (in mol/L) of AgZCr_O4 in g
0.1 M AgNO,; solution is , ' ; _ '
(A) 1.1x10-1 \(37/11 10710 (€) 1.1x10-12 (D) 1.1x10
Ky (48,CrO) 1 71 298 K WX 1.1 x 1012 & 10.1 M 4gNO, ¥ T Ag,Cro,
B faeryar Arerches & '
(A) 1.1x10-1! B) Llx100 ¢y j1x1g2 (D) 1.1x 10
In the following reaction, the product(s) formed is(are) 2 1&? c*/@‘»
Frerfeiaa siffrar % SUTE/SART B Fany 9¢ s
 OH - : ’ ' 2 (= )
HC 3 ? . (L 5 *0 _1) 7&
’ OH-
L
OH o) : OH OH g A",ch
~ OHC CHO - CHO -
| CHs. MG CHCE . Mo CHol, gy (2t r 1V
P 0 ( R S . —
\'(5/ P (major) (B) @ (minor) (C) R (minor) uea)/ S (major)
P (=) Q (o REo). g F=)
, Space for Rough Work / F F % forg vy

**3‘.

PART Il : CHEMISTRY _

TEUS -1 (U AT A wd

SECTION -1 - (One or more options cdrrect Type)
ey

éch question has four choices (A

WD

s S lllmllIHIIHHIHIHI‘IIIIlll
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23. The major producf(s) of the following reaction is(are)

CHEMISTRY

OH
aqueous Brp (3.0 equivalents)
SO4H |
OFI' OH OH OH
Br Br ' Br Br Br
. Br ) Br Br ér Br ‘
SO Br Br SOzH E
P 0 R s &
_ _ =
A P ® ¢ ) R (D) S L
FrfaRaa sififear #1) 7@ sare 3@ ©
OH ' L
© STl Br2 (3.0 JouH) 2
. SO — "ff o . —
OH OH OH o
Br _Br Br Br i Br
Br Br Br Br Br
SO5H Br Br SOzH
P o R s
wr @ e ©) R () $
Space for Rough Work / &< & % 10 =1t
w3 19 AR A

')
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24. After completion of the reactions (I and II), the organic compound(s) in the reactic
mixtures is(are) '

RIS e (el ) & ©® 89 % 9w SRR R § ahy
e @Y B e |

o
)]\ Br; (1.0 mol)
ReactionI: H;C” “CH,
NfpTI: - (1.0mol)  adueous/ el NaOH

. Br, (1.0 mol)
Reaction1I : HacJ\CH3 —_—

Srf¥feham I ¢ (1.0 mol) CH3COOH

(O (0] (O (0] O
Hst\CHzBr Hac).l\car3 BrgC/lkCBr;, Berc/U\CHzBr H3C)J\ONa CHBr
P Qo ' R S T U

~(A) ReactionI: P and Reaction II : P '

(B) Reaction I: U, acetone and Reaction II 0, acetone

(C) ReactionI: T, U, acetone and Reaction IT : P

(D) ReactionI: R, acetone and Reac’uon Il : S, acetone
(A SfNfEar 1 P aiR iR 1 P

(B) afﬁﬁrml.u,qﬁa:reﬁ{mﬁ]ﬁmn:g,wm

(C) s 1: T, U, wfie ok affsar - p. -

(D) ififehar X : R, Telie &R sififpar 11 - s, vefler

Space for Rough Work / %<2 @1t & foe =

**3
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25. The correct statement(s) about 0, is(are)
/'(/((O-IO bond lengths are equal.

B} Thermal decomposition of 0O, is endothermic.

__IGY 0, is diamagpnetic in nature.

~—D) O, has a bent structure.
0, ded 3 wEl a5 € ()
(A) 0-0 &l F} FE1E aRTER & |
(B) 0, %1 Iy fausH HoArandt 2 |
(C) O, uiHFaT ¥ |
(D) O, B! Wl dfpd Bt & |

‘ 26. In fhe nucl_ear transmutation

: 8
jBe-FX ——->4Be+Y

(X, Y) is(are)

(A) (r.n) ® (D) (©) (D)
: . . | | B
—— Be+ X —> iBé +tY . ; —
(X, Y) 8%

(A) (. n) (B) (p. D) C) (n D)

(D) (r.p)

CHEMISTRY

CHEMISTRY

D) np |

Space for Rough Work / %<a % & foIw wm
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27.

28,

- (B) mwﬁamzs(mcaco %mfﬁqasqﬁmwwﬁﬁ?ﬂﬁm% |

D gﬂtﬁﬁ-ﬁﬁ(&wzﬁ)%mwﬁﬂvﬁﬁm%l |
. Space for Rough Work / ﬁm%‘ﬁﬂf%

- CaCOy(s) === === CaO(s)+ COz(g)

l CHEMISTR)

The carbon-based reduction method is NOT used for the extraction of
(A) tin from $n0O, (B) iron from Fe,0,

/ aluminium from AL,0, (D) magnesium from MgCO CaCoO,
g@ﬁ%ﬁ@%ﬁwmmﬁﬁmmﬁﬂmﬁﬁm

(A) SnOo, & foq (B) Fe,0,% RR+
(C) 44,0, 3 YFMfrm (D) MgCO ‘CaCO, 8§ FRryy

The thermal dissociation equilibrium of CaC03(s) is studied under different
conditions. '

For this equilibrium, the correct statement(s) is(are)
(A) 4His dependenton I

(B) Kis independent of the initial amount of CaCO

(C) K is dependent on the pressure of CO, at 3 glven T

(D) 4His independent of the catalyst, if any

CaCO(ﬁﬂ)%waﬁuﬁﬂaaﬁWWWWﬁﬁw&a@mﬁﬁﬁm
|

CaCOy(s) === CaO(s)+ COy(g) ,
¥ AT F R, e v ¥ (@)
(A) AH UM wR Rk evar &

(C) Kﬁ?JHFITWTHU‘\’CO %mwﬁﬁ?mél

-22 . . '»IlIIIHIIHIIIIHIHml.llilﬂl,

D

|

B T S T —




CHEMISTRY

SECTION — 2 : (Paragraph Type)
GUs ~ 2 : (IS THR)
This section contains 4 paragraphs each describing theory, experiment, data etc. Eight
questions relate to four paragraphs with two questions on each paragraph. Each question
of a paragraph has only one correct answer among the four choices (A% (B), (C)and (D).
S WS 1 QTG T 0 orey S e B} Sigee)

X TR 96 we €, R 9§ BX s W &l 0 § | 0 e & BY. ue
& IR 45T (A), (B), (C) 3R (D) & T A Pael va & w8t & | :
, "~ Paragraph for Questions 29 and 30
We 29 T 30 & o srgwe

An aqueous solution of a mixture of two inorganic salts, when treated with dilute HCI,
gave a precipitate (P) and a filtrate (@). The precipitate P was found to dissolve in hot
water. The filtrate (Q) remained unchanged, when treated with H,Sin 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 ($), when treated with H,0, in an
aqueous NaOH medium.
<1 St vl F e fIsT a1 Sl fieras 9 HO o ERT saEae o
U AT (P) 3R TH fhege () a1 ¥ | ey i o F goreer

e (0) 73 wF erclig W d s gRT Rde e) omRafig vear )
forvg vaifepa W § H,S % Ay orediy (R) ST ¥ | o1@dy R %\ sy
NaOH a9 @11 H,0, 31 3ifffhar G e (s) s & |

29. The precipitate P contains

o

=
=
W .
T
o

(A) pp* (B) Hg,* (C) 4g* Dy Hg™
31geTy Pﬁ IuRed & ' -
(A) Pb* (B) "Hg,2 . (C) 4g” (D) Hg**

30. The coloured solution $ contains

(A) Fey(SO); | (Bf CuSO, (C) znso, (D) Na,Cro,
G e § 9 suReg & | - |
(A) FeySO,); (B). CuSO, (C) znSo, (D) Na,Cro,

‘Space for Rough Work / %<3 19 % fe1q w1

A

e

A d . . . L]
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3.

l CHEMISTI

Paragraphs for Questions 31 and 32
UTT 31 U9 32 & fork arpene
P and Q are isomers of dicarboxylic acid C4H,0,. Both decolorize Br, /H,0.
hea'ting,' P forms the cyclic anhydride. )

Upon treatment with dilute alkaline KMnO,, P as well as 0 could produce one
more than one from §, T and U.

P 3R Q T SEBEIRICTS a7l C,H,0, ¥ a1 waadt & | S Br,/H,0
VEH oXd € | T 3R W P Al emelss 9 & |

g &1 KMnO, ERT P 3R Q 3eTT-3eT AMNHN HY Y srrar v § SR
A S, T3rm@1 U 971w & |
, : COOH COOH COOH
H~——OH H——OH HO——H
H—~OH  HO—TH - H—-0H
COOH . 'COOH COOH
s T U
Compounds formed from P and 0 are, respectively
(A) Optically active S and optically active pair (T, U)
(B) Optically inactive S and optically inactive pair (T, U)
(C) Optically active pair (7, U) and optically active §
(D) Optically inactive pair (7, U) aﬂgﬁﬂ?ﬁcally inactive § -
PR QERT 99 e wwper & , :
(A) gav1 o § 7d gaor i 39 (7, U) .
(B) gau Ff%pa §vd gavr A 39 (1, 1)

(C) WWW(T,U)@-W’&IWS
(D) a9 [fSpa g1 (7, U) vd gavr Pifpa 5

**3

NI, e T S AR STt A S - e g o BRI T T I T R Sy

Space for Rough Work / <2 &1t F o we

LI
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32.

CHEMISTRY

In the following reaction‘ sequences V and W are, respectively

Frerferfact i srmetl 4, 1o W ae: &

0 Ho/Ni
A
AICI3 (anhydrous) 1. Zn-Hg/HCI ‘
© +V w
2. H3PO4 :,“, .
0. E
i -
(A) o and/siR 0
| _ =
y o w © 3
| o
.CH,OH '
(B) ”: and/siR (
CH,OH
| 4 ) w

0. :
ﬁqéf’ wate ()
V o : /4

} CH2OH w

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

_**3

WY

Space for Rough Work / &<at m'&é?ﬁ»rqu

~

s I

O
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( CHEMIST

Paragraph for Questions 33 and 34
U¥T 33 U9 34 & Ry

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

UH W'm'ﬁW'%KﬁLﬁMﬁNamml
ferst gRT e g 2 T

K. oL

Pressure | . ' \/
Qg

N M

\»
Volume CINRE

33. The succéeding operations that enable this transformation of states are
(A) Heating, cooling, heating, cooling (B) Cooling, heating‘,-cooling, heating
Heating, cooling, cooling, heating (D) Cooling, heating, heating,,cooling

_ &1 3T URTAH F Herae & g &
(A T Se ™, S ey g m@ﬁmﬁmw
(C) W, 331, Gt W gy (D) TSI, W, T, Sor 9wy ux

C 34. The pair of isochoric processes among thitf\(-rés)f/oma/ﬁon of states is
y (A) KtoLandL to M - LtoMand Nto K
, (C) LtoMand MtoN ' - (D) MtoNand Nto K
m@nuﬁaﬁaﬂmﬁzﬁﬁmarmﬁavmw% Wy
(A) KVNLIR LY M B) LAMIRNIK |

i ‘ C) LAMIRMAN (D) MANSR NY K

1ot+]  Space for Rough Work / %2 @14 % fore vy > 4' ~ |

:if@*—’" v v
%@Oﬁi—“—’?L

-—

(%) a2

9, Qﬁ}'m |
7 N llllllﬂllllllllllllllllﬂlll
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CHEMISTRY

Paragraph for Questions 35 and 36
U¥ 35 U9 36 & ford srgede

The reactions of Cl, gas with coid- dllute -and hot-concentrated NaOH in water give
sodium salts of two (different) oxoacids of chlorine, P and 0, respectively. The ci,
gas reacts with SO, gas, in presence of charcoal, to give a product R. R reacts with

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

Cl, ﬁwaaaﬁ?mNaOHéﬁasﬂaﬁrammm dS 3R T eravern #
fAfehar BY &1 () T & slfedl-end & \IfRad wqu, P3IR Q3T & |
Cl, (g) ARDIA B IJuRIRT # 50, (g) ¥ AT % S R o1 & | R O 8§
w@wmaﬁmwmﬁ?ﬁséﬁ% lsaﬂwmﬁa—mtﬁmﬁw:ﬁr
TP AR T 3t & | '

'35. Pand Q respectively, are the sodlum salts of

(A) hypochlorus and chloric acids \_/('B/ hypochlorus and chlorus acids
(C) chloric and, perchloric acids (D) chloric and hypochlorus acids

P 3R Q HYL: 3P QST waur §
(A) TRUHIRY iR FeliR® et (B) BRUTIRY 3R TNy aret

>
%
=
24
E .
Ll
T
o

(C) FIRP IR RaaARF 3T (D) FIR® IR BRUTAIRY 3R
? 36. R,Sand T, respectively, are 7 _

(A) SO,Ch, PClsand HyPO, ~ (B) SO,Cl,, PClyand H,PO,

(C) SOCL,, PCl, and H,PO,  ¢._(Py"S0Ct, PCI, and H,PO,

R, S3R 17 & , - |

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

(C) SOCl,, PCl, iR H,PO, (D) SOCI,, PCI, 3R H,PO,

: Space for Rough Work / Wvﬁm%ﬁm‘m
q | v . | PQ]
‘ - » S s 0

L : ALY L L
| %g | 29%5\ oY
P |
A oy w J
7N\ S ;-GQ/_I ,2/,+ 9

w e e
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l CHEMIS

SECTION - 3 : (Matching List Type)
oS - 3 : (A T IaR)

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

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

¥ 9vs 7 4 gglieer e ¥ "lvmmﬁmqﬁ%‘ | gferat & fore on
W(A),(B),(C)W(D)émﬁﬁmwﬂﬁ% | ’ :

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

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

L ot oreigfere Bl 3 s st @ ¥ 9
g 1 g ¥ GAferd ST T gl & 4 Ry 1 wre @1 g
Wﬂﬁﬁ?ﬂﬁﬁ

List I Rt 1 List IX /gt

| , |
Pb0, + H,)50, — PbSO, + O, + other product /371 Saqrz 1. NO |

? : .
Q' Nay$,0,+ H,0 ~> NaHSO, + other productar sare 2.

Y
? o ~
R N,H, —> N, + other product/a/= S<ire ' 3. Warm/T
S. XeF, — Xe + other product/311 Saqre 4. (I,
Codes :
. P Q R 8
A 4 2 3 1
® 3 2 -1 4
€ 1 4 2 3
3 4 2 1

Space for Rough Work lmm%fﬁt{'w

s
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(CHEMISTRY |

38. 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 :

REN A R e el B gl o d Ry W vy et »
Y e AT Wﬁﬁﬁ%ﬁﬁqﬁmmmww’rwgﬁﬁ :
1 List I RE I List IT /gt 11X

| P — = 1. (i) Hg(Odc), (i) NaBH,

| Q = %»TONa T %OEt 2. NaOEt
_ OH
R. "-*@/k/y _ Q< 3. Et-Br . o
s. (O —. @/ 4. () BH; (ii) H,0,/NaOH

“\ OH
] Codes : :
1 P Q R S
3 A) 2 3 1 4
3 2 1 4
€2 3 4 1
D) 372 4 1 | , o
Space for Rough Work / Eb—tﬁ HE & e =

s lmmmm
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l CHEMISTF

The variation in conductivity of these reactions is given in List II. Match List 1 With Lisi

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

w
©
3
©
L
5
[e]
c
&
o
Q
c
=
[@]
o}
=}
»
7
8
&
Q.
@
o]
£
<
(o3
Q
5
W
Q
g
c
@
o
Q
=
o]
3
o
=<
O}
7]
o
o]
s
5
5
-
w

List 11
P.(C;Hs1N + CH;COOH 1. - Conductivity decreases and then
X % increases
Q.KI(0.1M) + AgNO; (0.01M) 2. Conductivity decreases and then
X Y does not change much
R.-CH3;COOH + KOH 3. Conductivity increases . and. then
X does not change mu¢h -
Y . o
S.NaOH + HI A 4, Conductivity does not Change. much

X v : and then increases

| T | bt BT
| P.(C,H;);N + CH,COOH 1. WW%WWW% l
| X Yo | - N
: Q.KI(0.IM) +AgNO; (0.01M) 2. TToThdl Hedt ¥ air TR Srferes
X Y uRafid € 2t | ,
R. CH;COOH + KOH 3. TIAPBAl deel & il JqTETq 37
X Y uRafia =€ gkt | o
S.NaOH+HI - 4 T ARF wRafT T B s
. S | TR et ¥ | |
Codes: ' '
oe; Q R § L5 (( g,,‘)(z,"d)'—’l)
A) 3 4 2 .
B) 4 3 2 ‘ - i
© 2 3 .4 ; K”"’J)C"’"g“ et 2’)
©) 1 4 3 2 . o
' Space for Rough Work | T B %ﬁﬁt{"@lﬁ
| 2.
VIS | o (0(”{)_@’(—;9‘%")’
[ S —L (af»)’)(%'l:wwu )
L S v
‘ | o (4 0t 0D LA
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ICHEMISTRY '

40. The standard reduction potential data at 25 °C is given below.
HEE UAE faHa 25 °C W fr=ifoRag & |

| E°(Fe%*, Fe?*) =+0.77 V:

] E°(Fe*, Fe) =~ 0.44 V

‘ E°(Cu*, Cu)=+034 V:

E°(Cu*, Cu)=+052V

E°[Oy(g) + 4H* + 4~ —2H,0] =+1.23 V:

: E°[0y(g)+2H,0+ 4~ - 40H] =+ 0.40 ¥

1 E°(Cr*, Cr) = - 0.74 V: '

' E°(Cr, Ci) =-091V

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

Bl Iﬁﬁ?}m}mww@%ﬁnﬁﬁ:ﬁﬂﬁmﬂmﬁwﬁm
WWW%W%W@EWWW@W@: :

List I _EA 1 List I Rt 11

>

s

=
I
(&

P. E°(Fe¥*, Fe) L -0187
Q. E°(4H,0 —= 4H* + 40H) 2. 04V
R.  E°(Cu?* + Cu —2Cu*) 3. =004V
S. E°(Cr, Ccr) 4. 083V
Codes : . ‘
P Q R S
A 4 1 2 3 2t
B2 3 4 ] R i 0 —>r
€© 1 2 3 34 :
) 3 4 1. 2 qu:— +re —
| | Space for Rough Work / ®eat %74 % ferg warrer
—~O-TR O,M‘M(Z_
1 B
Y,
Al 2 .0'&\8’-——0':’7 ,
L X ‘ :
vy R R T o | 111171
o 3 Lo0Yy
T » RS T e e www.examfaee.ﬂom
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Tl MATHENATIC

SECTION -1 : (Cne or more options corfect Type)
U~ 11 (T 1 3% Wt Aoy UHIR)

This section contains 8 multiple choice Qquestions. Each question has fo
(B), (C) and (D) out of which ONE or MORE are correct.

. ForaeR (the set of all real numbers), g -1,

Tim 19427+ +pe 1
10 (7 + 1) [(na + D+(na+2)+ .. +(na+n)] 60 , Ay
Then g = _ /"”” '
-15 =17 got4y
@A s (B) 7 ©) == 0 =5 -
aeR(mﬂWﬁmmsﬁmw),w—l,%%y ’
lim ,la+2a+-“+na A _l I?} :6 \
2O (A D) [(na+ 1) + (na +t2)+ ..+ (na+n) " 60 -y
d9 g = :
=15 ' =17
(A) 5 : B) 7 (©) R D) —- '
42, Circle(s)‘touching X — axis at a distance 3 from the origin‘_and having an intercept of
length ’2\/’_/ On y — axis is (are) '
/(A?ng+y2—6x+8y+9=o B) X+y’6x+7,+9=0

MO Ry 6 _8yr9-9 D) ¥+y’—6x-7y+9=9

x—maﬁﬂaﬁgﬁs_gﬁwmmm(m Ty ~ 3 TR 247 sigege
S TremETel) 9 ¥ (§) | |

(A) x2+y2—6x+8y+9=0 ' " (B) x2+y2—6x+7y+9=o‘_
-(C)lx2+y2—6x—8y+9=0 _ - (D) x2+y2--—6x—7y+9='0
: Space for Rough Work / e B % e e
(N
A
(\J)
4%
o~
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[ MATHEMATICS |

43. Two lines Li:x=5, 3—% :i and L, : x = q, % =3 f o are coplanar. Then « can

1 take value : '
; M B) 2 ) 3 ' M
' Y _ Y z

1 a‘rmﬁrLl:x=5,3_a f—zasz:x=a,_l=2_awa§ﬁa§ laaaaﬂmﬁ
(A) 1 : (B) 2 : € 3 - (D) 4

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

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

(A)_16 | ) 18 (C) 24 (D) 22
ﬁgﬁ'PQR,ﬁPgsﬁnméaw cosP=% | g6 SfaRe Bryst o1 sidga
ﬁmaﬁPQ,QRamRPzﬁ‘rW:N,Laaan?svwws’rm%ﬁsPN,QL

1 AT RM T1 FHEIgE] AT Qe € | q@ s @) e (pene) @)
; (AT oT1g (e & (@) | |
! (A) 16 (B) 18 (C) 24 . (D). 22
. _; T . . . v 1 e
45, letw =3%andP= w':n=1,2,3,..}). Further H, = {z eC: Rez>§} and g
; -
H,= {z € C:Rez <_—2-} , where C is the set of all complex numbers. ifzy e PN H, é
. | =
z, € PN H, and O represents the origin, then £ z, Oz, = E
o : T 27 L 57 <
(A) 5 ) B) % ©) 5 O & =

: vﬁT.ﬁTf:ch=l32&iﬁ?ﬂP={w”:;-z=l;2,3,...}.Wiﬂﬁfﬁfﬁ

. . » | —1 < ‘ . .
H, ={zec:Rez>%}aen H2={zeC:Rez<7},G@T‘-C afes el @1
el § | AR 2 € PAH,, 2, € P H, @ 0 ey waf¥i| &=t &, o9

£z,0z,= , : o
® 3 @ f © Z 0 =
Y Space for Rough Worklmm%ﬁqw |

N ) s

5 5

Bl B 1R I

s ligwmm
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; 46. 1f3*=4"! thenx= ‘

‘ 2 log, 2 2 I 2log, 3
3 2

(A) = B) 5o 2 © TToes  © 5790/
2log,2-1 2-log,3 _ 1-log, 3 2log,3 -1

& 3r= 4 qg x =
log3 M 2log, 3
2log, 2 -1 log3 -1 —log, 3 1-log, 3 log 3 (D) 2 log2 3-1

47. Let wbe a complex cube root of unity with w= 1 and P = [p; ] be a 1 x n matrix wi
- p;=®".Then P2 %0, when n = :
(A) 57 . (B) 55 (C) 58 : (D) 56
: mmwwﬁ?&wmﬁﬁﬁw@;:ﬁrmp [p;] TP n x n 3y
SR, STET py= 0™ | T, P20, 9 n =

e

(A) 57 A (B) 55 (C) 58 (D) 56
48. Thefunctionf(x)=2|x|+|x+2]|— x+2|-2]x| has a‘lécal minimum or a loc:
i fx)= II | |- x|l
3"* m maximum at x = |
L ® -2 ® 3 ©2 @2
; WA f(x) = 2!xl+|x+2l~llx+2l—2rxu?mwwrrﬂuwmwmﬁ
b iferpaH R x %ﬁm‘ﬁq‘\'% qw@E o
il w2 3 ©2 © 3
% I ‘f ’ ‘ } Space fbr Rough Work / mm%ﬁqw <
(i Q Loy Y4+ g % — \"’Q'V‘:L
Pl o~ Qp&,"\ ‘)’7\“”‘52’:’ VD( 5
| £ £
3 - 4 (US T 9 W
. y |
by (= R 2 %62 ~ gy '_,(,08"1
_,_é}/ | %3‘4“ C(,ogy,f(ujj
‘ " - _ ) J
3 s 99 Loa 34 ‘z,‘f III!l[llllllllﬂllllllll!lIIIil
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( MATHEMATICS

SECTION - 2 : (Paragraph Type)
Gus - 2 : (3]®T UHR)

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).

svmﬁﬁqaﬁ,mhﬁsﬁvafmﬁaﬂ%aﬁmmﬁ4a@a% | AT argeey
ﬁﬁ?@amm%‘,ﬁﬂﬁﬁﬁa—ﬁ%wa‘rw% | fBddl oY arpede # &% wue
éffﬂ?ﬁm(A),(B),(C)eﬁv(o)%‘f‘v*ﬂﬁﬁmwzﬂﬂﬁ% |
\ , Paragraph for Questions 49 and 50
l U¥T 49 T 50 % ford srpede

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

W%f:[O,l]—)R(GﬁWWﬁWW)WW% | 719 o)
Bl £ IR qeherin 2, SO =,1)=070 £"(x) - 21 "(x) + fG)2ex e [0,1]
B AT BRAT T | |

49. Which of the following is true for 0 <x <19

Frddsmo<x<1 S Rw a2 o o
B 0<f6)<oo ® -3<f@<i

© -3<f@)<1 D) —e<s@<0

50. If the function ¢ f (x) assumes its minimum in the interval [0, 1] atx = 2 » Which of §

w

9 .
=
&L
=
=

.
<
£

the following is true ?

aﬁqo—aqe‘ff(x), 3faxTet [0, 1]ﬁ'mwﬁmx=%wﬁmﬁ, GERGES i)
B AR R 7 | |

W 10 </@, 3<x<] @ SO/, o<x<l
©) f'® <f(x), 0 P x <% v ®) £ <f(x), 4§< x< 1}

SpaceforRoughWork/aaTr}EFRf%fﬁl'{W S SV e
B ) I

v.-;x*zr-, P | l?ﬁow —— | Z_
e N ]
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Paragraph for Questions 51 and 52

N A
g5 - |
. ueT 51 U9 52 & ford aigedT e )
((ﬁ/ +
\ ’ Let PQ be a focal chord of the parabola y* = 4ax. The tangents to the parabola at.P
0‘\{6/ and Q meet at a point lying on the line y = 2x + a, a> 0. \ Voo
{ X —

. ' 2 |
Vﬁ/‘ 91 f6 PQ IRAT y? = dax B T AT Siiar & | fSwgRil P IO @ )R wRaer
o T Y U Reg W) el § o R e y=2x+a,a> 0 R Rea & |

\
s ' J
% Lot ™)
v , , . ‘ %
&Y (51, " Length of chord PQ is be/’V )
i . ‘ ' . L A
vy SfidT PQ 1 oIS | 1)) &
‘ _ ' ' _ 2
. v qa) 7a By 5a (C) 2a (D) 3a
s (v ' o A, V¥
1/\/ 52. If chord PQ subtends an angle @ at the vertex of y* = 4ax, then tan 9= N QA
N : ' £ —
q/lw\L ?Iﬁ{GﬂHTPQ,yZ=4ax%F¥ﬂ§WW93FTﬁHWA§?ﬂtanH= ! 2
—2
® 35
N2
[
2ab) ¥ ! 5
7/
L)

| N o | ||mlumnuummnmm
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Paragraph for Questions 53 and 54
W 53 Ud 54 F ford argeoe

LetS=S,NS,NS,, where
S;={zeC:|z|<4}, §,= {zeC:Im[E—l-—-J%E?'I]>O} and

S3_={ze(C:Rez'>0}.. _

A 5 $=8, 1S, N S, TEl

S,={zeC:|z|<4}, S2={zeC:Im[z_l+ ?{I>O}F@T ' A
m| R %)

S;={ze C:Rez>0}.

53. AreaofS=
S BT SFG =

20 16 32

min {1_3—7]=
54. zeS'l 3i-z|

2-3 2443 33 3443
A) B ©€) — N o
| | Space for Rough Work / %< %1 & 10 1 o
i \ﬂ DY 4 TR ‘ E
Y L';. U a o Aot wl
- T
-
<
=9

. Fa S o S 11111
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Paragraph for Questions 55 and 56

U¥T 55 U9 56 & fordt srpede

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

2 white balls, 3 red balls and 4 black balls. A third box B, contains 3 white balls, 4 red balis
and 5 black balls. ‘

VP Ut B, A 1 WS T, 3 et NS q9 2 Fref AT € | 9% gt 9 B, # 2 wipe
g, 3mﬁéaﬂ14m&ﬁ'ﬁ%%lwéﬁﬂﬁﬁﬁ3ﬁ3@ﬁﬁ€, 4 A g
5 PIell S § |

55. If 1 ball is drawn from each of the boxes B,, B, and B,, the probability that all 3 drawn
~ balls are of the same colour is 7

L o Wl 8, 8, o B, ¥ AT W 1 e P A 2, 79 P T

3 7l F TF & F BN B wiliedr ¥ -

82 e 90 558 (o 366
A a3 B s ©) 6as (©) ‘a3

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

aﬁ{zﬁ%wwﬁmﬁmﬁaﬁﬁﬁ(ﬁmuﬁmﬂw%ﬁw@aﬁ%amw
%Wawﬁﬁamﬁwﬁ%ﬁaﬁsﬁzﬁﬁﬁﬁaﬂzﬁﬁwﬁaﬁ
UTRpar § - | »

116 126 65 5
A) 181 T TR ©) 1.1 - MDJ/%"

- Space for Roug}h" Work / Wiﬁﬁ%‘ﬁl‘qm
MCONGT |
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SECTION - 3 ; (Matching list Type)
s — 3 : (A [l UBR)

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

9GS § 4 TgRwer 0 € | 0 U gHed g © | gl & Rig $is &

fa®en (A), (B), (C) 3R (D) T RH & et T | & |

57. Match List I with List IT and select the correct answer using the code given below the lists :
. List - I List —I1

‘ 12 =
- . _ |
1 (cos (tan™'y) + y sin (tan ly)J 4] 1. =
. -3 +
vJ\ P [y" ( cot (simy) + tan (sin1 3) y takes value 2 V 3
Q. |Ifcosx+cosy+ cosz=0=sinx+ siny+ sinzthen S} \/—
possible value of cos x—;X is
. 1
R. If cos&z— x) cos 2x + sin x sin 2x sec x = cos x sin 2x secx+ 3.~ 5

' COS(Z + x) cos 2x then possible value of sec x is

S. | If cot (sin xz) = gsin (tan ! (x\la)) X # O _ 4. 1
A/ then possible value of x is

wﬁlaﬁqﬁnﬁmaaﬂﬁqémméﬂﬁﬁ%?ﬂqmwmm
SR G -
A -1 o A -1

12
' -1, m (tar Y ) L /5
p. | & (""’S (fan__y)* y sin (tan y)) +y4j T A 2\ﬁ

cot (sin”y) + tan (sin”' y)
w2 V2

fam—y

Q. afe cosx+cosy+tcosz=0=sinx+siny+sinzdd

cbs%y—mﬂmrﬁaqm‘a" | R
\ | Joxq ¥
_ vy ‘ 1
R. ?ﬂ%(cos( —xj cos 2x+szn x sin 2x sec x = cos x sin 2x sec x 3. 5

+'cos(f+x) cos 2x A9 sec x T G¥IIfdd A9 &

S. ?I%cot(sm \/—xz)—sm (tanl(x\/-)) x;&O o 4'. l.; :

. - - - 1+*o"
9 x BT FHTfAT A & g
Code}s). O R S ‘ %\-
X R - o - :
A4 31 2 \ oL T
JERE N a2 ey 8h
D)3 4 1 2 W:Z])/ Iy 9 )TUV
o mo" o
.ot we o —

%
*
=
w
et
:—\
v
>
=\
|
=
%
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58. Aline L:y=mx+ 3 meets y — axis at E(0, 3) and the arc of the parabola y? = 16x,
0 <y < 6 at the point F(x,, y,). The tangent to the parabola at F(xy, y,) intersects the

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

triangle EFG has a local maximum.

Match List I with List II and select the correct answer using the code given belaw the
lists :

wime:y=mx+3,y-em$ﬁ?gE(o,3)amwméiamyz=16x,05y56
¥ R Py ) W Prendt & | R @t 945 Fxy, yp) T W 07 a1 Rg
GO, y)) W PIefl & | YW1 L B wavrel m {&f g SR ¥ 5 Bt £FG %

- A% BT UF T e € |
T 1P gl 19 A BRI qen Rl & R Ry 1w P a1 i ax
el ST g . |
List 1 T I o\ _ List IT /7St 11
P. m= | " L3
Q. Maximum area of AEFG is /| AEFG &1 H8TH 891%e1 &€ 2. 4
R. y,= 2 A 3. 2
S. _y(:= ) = 6 s 1, )5
Codes : n.,”% ~14
P Q R S “”’(Li“z’o‘\*émv -
A4 1 2 3 q. _
® 3 4 1 2 W?c*’?f’”’?c il
© 1 3 2 4 .
©1 3 4 2 2&6M3"

Space for Rough Work / %<2 %/ %fﬁqm
' - YR

. |
" AL g b 6 | o
7 + / 3 ) U;M)E ku«w.)f—@’*ﬁ)z
A b 37 '
vt —) 2 . L LTt (2342 ) |
Ul , | 4 B
X Aot T N , ¢ _y/b -2
H'AQ/—{‘ qiﬂd,}g)) | — 7\% '6"‘" 1' ui‘. 4:{*% | .'03 |
. ) R

| teom gy

| e o _
)f'ié : %fk!‘%f{l& °0 - M?C“—-IL-
p ' = |

| | ke o ATEvwe |

%= e albs NBATNE |

ST e, T

A I T SR A S ST e "~ www.examrace.com
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59. Match List —I with List —H and select the correct answer using the code given below the lists :

List -1
P. Volume of parallelepiped determined by vectors @, B and 2 is 2.

Then the volume of the parallelepiped determined by vectors.

2(d x 5),3 (B x 2)and (€ x @) is . |

Q. Volume of parallelepiped determined by vectors ?1), band ¢ is 5.
Then tb)e v_glume of the parallelepiped determined by vectors
3(d+b),(b+?¢)and 22+ a)is

R. ﬁrea of a triangle with adjacent sides determined by vectors

a and b is 20. Then the area of the triangl_t)e with adjacent sides
determined by vectors (24 +3b) and (d - b) s

S. Area of a parallelogram with adjacent sides determined by .

vectors @ and b is 30. Then the area of the parallelogram with
adjacent sides determined by vectors (a + byand d is

: ~ 1l

| et -1
PRl 7, T @ 2 gR1 FeiRe Wi Yehed @1 amga 2
& | 99 wfEt 203 x B), 3B x ) @0 (2 x ) 5T FuiRa
IR YCheld Bl AT & .
Q.wfe¥l 7, b o 2 gr1 FufRe iR Yetheid &1 e 5 & |
9 AR 3 (@ +B), (B + Q) a2 + @) gRT FuiRa wwiew
R.UP et 1 e, el der qent afe @ aon 3 g
FeiRa 8 20 ¥ 1| 99 @Rl @7 +38) 91 (2 - B) ERT

S. U® |R ISl $1 &ohel Riaal e oS e 7 e
b ERI FEiRa € 30 8 | o9 Wfwl (@ 1 B) 91 @ BN
‘Codes : -~ o _ ~
Pe s .
8) 31 4 , 2(axsy) +10EnL
\)63)3 4 1 2 - '
1 4 3 2

List — 11
1. 100"
2. 30
3. 24
4. 60

A - 19 gaferd BiRe qen gt & R Ry g B @1 g

2. 30
3. 24
4. 60

Space for Rough Work / %<3 %/ & foTg wrm=
7’7& 7 .
WUrTlom — 2 %7—

. @%F‘)Qj’ y ,
;(émq?( 2. ¢

a4

o,

**3.

Y

»

41
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+3 -4 +3 3
:dLl:Zl >L21x1 :y] =Z; and the planes

PriTx+y+22=3,P,:3x+5y—6z=4.Letax + by + cz = d be the equation of the

plane passing through the point of intersection of lines L, and L,, and perpendicular
to planes P, and P,.

60. Consider the lines L, : o

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

+3  x-4 y+3 z+3 -
X L % o Ly =t =0 o A Py Tx by 223,

P,:3x+5y—6z=4 S I‘TI"]TﬁHaerby-!-cz—d @Rl L, 9 L, & ufres
ﬁ«gﬁwﬁwa&mwpap P T, W‘c}o‘rwﬂw%l

T - 1B g - 1 Ao BN dor gRE R R T e B

mﬂ—aﬁwgﬁﬁ
. _ 2 ) X \
List I /2 1 List I 7t 1T
Poa= q 1. 13 g Ba 2
Q. b= 0. 2. -3 ’
R = o 3.1 Ly -6
S. d= \ L —=2— ' | '
Codes : ‘ é\
a3z 41
. ® 1 3 4 2 . -%'LLC? )
€ 3 2 1 4 ’ . aal,
@ 2 4 1 3 JGQ + 8J+ k

Space for Rough Work / %+ %@ & frg =~ _ | L rg(a-«»‘»’

?'QV*L;]"PZLL' +2( 24)
w”/’) -9 Y u~3 2y |
: L’ ! / ! - -ty *;131,642,2{-‘
Ir-f o 1 /'Qj N R T ATRpx2z AN
. . x~3b<2_zz 1
Nt dy — 3 | 2T a4 U| ’?
S mmed . a g Comimm -
N ]
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' CODE| 3

13. U AW, N H. 3R e Hg a1 M HLIRYA. F | Write your Name, Roll No. and the name of centre and
q¢ AT § RY 10 @M F dom @ WX @R agd | sign with pen in the boxes provided on the right part of
BWER BN | g9 4 Bt s &€ ik 7 | ORS. Do not write any of this anywhere else.
ford | Nd TR P R 3 B IR 3wy gagel | Darken the appropriate bubble UNDER each digit of
(BUBBLE) &} 59 oRE © ®Tall ¥ 1% faa) g Uy | your Roll No. in such a way that the impression is

foroT 99 T | created on the bottom sheet.

C. U¥I-UF BIUsy C. Question Paper Format ‘

’ The question paper consists of three parts (Physics,
Eﬁﬂ_‘rwq?g’—l ?;T;IJ E(};i mql%lﬂi@ga 5‘%"I 1A A Chemistry and Mathematics). Each part consiits of
T three sections. ) t

14, GS198 T E B WA § OR e (A), gection 1 contains 8 multiple choice questions.
(B), (C) 3R (D) & v ¥ vr W wdt & | Each question has four choices (A), (B), (C) and (D)

out of which ONE or MORE are correct.

15. G2 # Rigial, war ok aifeel anfe o e arer | Section 2 contains 4 paragraphs each describing

; : Y i y theory, experiment, data etc. Eight questions relate

%ﬂﬁ ??fg‘\?sl'ljjﬁgwa‘rmg | Rpe) "ﬁaﬂ?’gﬁi to four paragraphs wﬁh two questions on each

N ‘ R . 2y paragraph. Each question of a paragraph has ONLY
B m (A). (B). (C) 3R (D) & Rrerd ONE correct answer among the four choices (A), (B),
¥ TH | . - (C)and (D). -

16. W3 H 4 TgRBeTTeT & | AP 7% F Ao gt | Section 3 contains 4 multiple choice questions.
£ il & g wre & R (A), (B), (C) 3R (D) | Each question has matching lists. The codes for
£ R A e TEER Y | the lists have choices (A), (B), (C) and (D) out of which |-

ONLY ONE is correct.

D. 3i&HT AT D. Marking Scheme

17. W€ 1% &Y U9 ¥ $9a1 WE) SR} (Iww) Tt wft | Foreach question in Section 1, you will be awarded 3
m;ﬁ (gﬂgﬁ) BIAT PR W 3 3p 3R g oY | marks if you.darken all the bubble(s) corresponding
JAgeN BT e TR W I (0) 3F Y Y \ to only the correct answer(s) and zero mark if no

: e : bubbles are darkened. In all other cases, minus one
ma‘a' ' NG T‘“ﬂ YRRl 3 oS T (-1) 3 HeT [ (1) mark will be awarded.

18. WS 2 3M¥ 3 % & ¥ 7 baeT W) ST 4Tl gerget | For each question in Section 2 and 3, you will be

’ B Bl IR W 3 Wgﬁqqﬁ—gaﬁw oren 7€l | awarded 3 marks if you darken the bubble
FH W A (0) 3T U By WY | ag wufy |. corresponding to only the correct answer and zero
Refii 3 g Rpa ST | mark if no bubbles are darkened. In all other cases,

ROND TH (-1) 3 IS minus one (-1) mark will be awarded.
( wleirelf BT A . e TR )

Name of the Candidate Roll Number o
M&W’M Zo|2le|) |92
Howll Bl @ ug R & o o et g1 w8 T W S By
SR TG Y SoTHHIT | o Sita forr € '
| have read all the instructions. and shall I have verified all the information filled by

. | -abide by them. the candidate. ‘ [
............ 098 et || AKM9
et & FwmR T & earR

Signature of the Candidate Signature of the Invigilator J

w3 | '

%
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