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A. General: !

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

2 m-wmaﬁs(cobs)sﬂqea?m_aﬁﬁﬁ
?Wmtmwgﬁﬁwmww
|

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. 4

A ¥ | 7 I & Rre Y AR BT 7T

3, aﬁrm%mmg;qaﬁvwﬁwwtﬁam
fem s | :

Blank spaces and blank pages are provided in the
question paper for your rough work. No additional sheets

will be provided for rough work.

4. PRI, R0 A, AT RN, Ferge o, gy,
TSR G Ty F e TE €

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

5 39 JRaE & el 7o uv Ry 7 v & s 5
mmwﬁmﬁ

Write your name and roll number in the space provided
on the back cover of this booklet. :
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B T BT, oY Ao ¥ Ry o, o 1)
SR+ oten I & s PrlwE S AT w A e
ARTIAT R & | 0 g wefie-ifey affesfea R
e (3N.R.GH,, ORS) ¥, W Frilers gRT aug & oft
AR | e U 3T et 5 41 310 A & o e
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Answers to the questions and personal details are to
be filled on a two-part carbon-less paper, which is
provided separately. These parts should only be
separated at the end of the examination when
instructed by the invigilator. The upper shest is
machine-gradable Objective Response Sheet (ORS
which will be retained by the invigilator. You will be
aliowed to take away the bottom sheet at the end of
the examination. ‘

7. O e T % qAgol (BUBBLES) HY et del @i
O | ST | 361 919 ST [ el gelidee
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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.

8. %mw (ORS) AT 39 YR&&T ¥ -4/ Agpfy 7
I .

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

9. 9 IRIST B qe¥ disT & U¥EIq Py i o 5
T 44 UG § 'Wsomaﬁm%wwﬁm
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On breaking the seals of the booklet check that it

contains 44 pages and all the §0, questions and

DO NOT BREAK THE FIZIXE] WITHOUT BEING

INSTRUCTED TO DO SO BY THE INVIGILATOR e
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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.

1 &

1. 99 | 5 Samyw. @ geh W BY HS 59
IR IR BY BTe & T € & R FeiRg s §
AT R DIF T€ WY B WIHR B |

Check that the CODE printed on the ORS (on both
sheets) is the same as that on this booklet and put
your signature affirming that you have verified this.
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IF THE CODES DO NOT MATCH, ASK FOR A
CHANGE OF THE BOOKLET. . -
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Please read the last page of this booklet for rest of the instructions.
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PART | : PHYSICS

SECTION-1: (One or more options correct Type) 8
: (T 7 31fdrep Tt Rdew THIN) <
This section contains 8 multiple choice questlons Each questlon has four choices E
(A), (B), (C) and (D) out of which ONE or MORE are correct. B
wmﬁa@mm%lmwﬁwﬁm sﬁ?(D)%,ﬁw#
T UF 7 e wE © |

1. Using the expression 2d sin 6 = A, one calculates the values of d by measuring the
corresponding angles & in the range 0 to 90°. The wavelength 1 is exactly known

and the error in & is constant for all values of 8. A5 @ 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.

AP 2d sin §= A BT WA FRA TY &7 0 B G &R 4 FT AT T AR E
OB A0 790° % A1 F ¥ | o & @1 W o WReEe: 9 L 90 0%
A A e, 0 & Wi AEIF Iy 9HE € 1SR 0 @1 A 00 W g & a9
(A) 49 PR P Rer gfi & |

(B) d¥ fRuer Ffe st & |

(C) d¥ Pr=irere e Rer weedt @ |

D) J¥ f=Tad Ffe et & |

Space for Rough Work / ﬁi‘ﬂiﬁﬁa‘ﬁv@ﬂﬁ
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(" PHYsICS |

Two non-conducting spheres of radii R, and R, and carrying uniform volume charge

**1

2.

dené'rfies +p and —p, respectively, are placed such that they partially overlap, as

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

(A) the electrostatic field is zero.

(B) the electrostatic potential is constant.

(C) the electrostatic field is constant in magnitude. g

(D) the electrostatic field has same direction. '7

&Y aTed R, 941 R, Frean arer el B A @a-;;mmﬁ SINREECIEN

T § ARE B T ¥ 1 39 e &1 R’ A <uiv orER 39 UeR W

= @ T fp Y e Wy @ afemea ¥ | afrered &9 & ydd fag W

) ReR @ ea g & |
B) Rer Jea favwa SR & |
) fRer e &7 & uRAT IR F |
) Rer de@ &7 o) e THEEE §
@ (v) Space for Rough Work / ﬁfﬁlﬁﬁ? IGIEIE]
) q

Y QKL/%) 57 [, 53 =5
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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. '

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

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

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

A 3 S
v [4 T
K &
w/{%’/ @z\ C
> o |
(p ' . ) I | l | L
" 100 200 300 400 500
T (K) :
fra 4 fodl o/ @) faftre oo wiler (0) &1 awas (1) W FeRar &1 gl
TR | e A0 W S00 K 9% WNH WX W wad gfy B & | wH o
e H uRad IV &, T e & o W (X)) aheTa wiee a8 28 2
(A) 0-100 K & €19, e &5 &) <X av|H W) Waew snidaar Rt |
(B) 0-100 K T% TIUHI B} 98 W JGeNd S, 400-500 K TUEM % 4
IET BT HH B ol H FH & |
(C) I ST B T 400-500 K A9 F €9 srqRafda & |
(D) ™I 3(GRNY BT T 200-300 K 99 & &9 98 &1 & |
4. The radius of the orbit of an electron in a Hydrogen-like atom is 4.5 a;, where g, is the

3h
Bohr radius. Its orbital angular momentum is P It is given that & is Planck constant

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

TP ETESIO-GHI WA & gerasi G B o1 4.5 a, & T8l a, IR B & |
T T B T M AT E | R ¥ F kit Pt @ & Rea
e & | WA & SR 8 W Saaiad AR F adreef a v &

9 9 9 4
W 33k B) T6r SR D) 3x

3 . s RN
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( PHYSICS |

5. " Two bodies, each of mass M, are kept fixed with a separation 2L. 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 \ f-GLﬂ

V(BY The minimum initial velocity of the mass m to escape the gravitational field of

the‘two bodies is 2 1\ /%M

M The minimum initial velocity of the mass m to escape the gravitational field of

the two bodies is "\ ﬁ%ﬂ!

_}Q{) The energy of the mass m remains constant.
___.__._-——'

2 fiei R 1% &1 geEA M, & € B T B 2L ReR 3@ T E | g
fiel % Pl @ e gl Y& F 7 95 W, TE m SHAT BT B THGT]
et fpar o & | oy Fradais 6B | e 56w B (E)
(A) aﬁﬁsﬁﬁwﬁwmﬁw%mmﬁmzﬂwmﬁn
4 %M%I'
(B) @ fiel & o &5 W YA & AT S A m B <LTeH uRfe av
2 GTM%I
() 2 fiiel ¥ TR &5 W T ¥ AT F=AA m b1 GAAH TRES 9
2GM
e

(D) SHAM m B FHof Gag ReR Edl & |

Space for Riug; E%k i a?m m\ijtﬁ-ltffﬁ \’ L N
L/ '(ﬁ\h’m Y

| e
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**1 - 6/1/

| TR



6.

(“PHvsics

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

Iyiég on a frictionless horizontal plane. The other end of the spring is fixed. The
pa;ticle starts moving horizontally from its equilibrium position at time ¢ = 0 with an
initial velocity 1, When the speed of the particle is 0.5 u, it collides elasticalty with a
rigid wall. After this collision,

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

time is ¢ = i
imeisr=nx L

. . ) 4
(C) the time at which the maximum compression of the spring occurs is ¢ = *‘35‘\/%

(D) the time at which the particle passes through the equilibrium position for the

d time is # = 2% | ™
seconaimelIsi= 3 k'

T ST T W UL g3 & 901 ReRid 3 gemH Ied B & e AR 9
m SHAM B B ST g & | 39 R & gt RRT g & | I8 01 U
QAR W G ¢ = 0 R URMS AT AT, @ TR 81 81 § | o9 B Y
T 0.5 1, B &, T8 TP 3¢ AR ¥ YR HUE FRAl § | 39 WUE F A9
(A) STg YT Y qrRITAReT | liedl ¥ s9! M weslal & |

(B) WWMW@WWW?WMI=%\/%?I
aaﬁwﬁwﬂ@?mﬁwqméagw:—ﬂ B&

(D) mwaﬁwmﬁgﬂﬁmw%agw::—f\/%% |

**1
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| PHYsICS |

A steady current I flows along an infinitely long hollow cylindrical 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) |

1}40/ In the region 0 < r < R, the magnetic field is non-zero.
JB( In the region R <r <2R, the magnetic field is along the common axis.

{C) Inthe region R <r <2R, the magnetic field is {angential to the circle of radius ,

centered on the axis.
jJZ() I'n the region r > 2R, the magnetic field is non-zero.
U% R B3 & oFd o GG 91ad 9o 3 ddls A Y ReR URTI§8 8§ |
39 Y9 Bl 2R Browr @ ora IR & R wEE Y@ T R | g9
gt § 1 T Ui SIS dWIE § B 9 UP R URT/E | Ue g P& fog
S EHIE A g W E, B A1 (R) IHUE e § (@)
(A) O0<r<RY JIBIY &3 LI 7618 |
(B) R <r<2R¥, d9aig &= & fown awer ot R 9 & |
(C) R<r<2R¥, a1 &7 r Fodr & g 4 WINEY & Rrae &g wwe
g |
(D) r>2R¥, Y9I &3 [F T8l & |

**1
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|_PHYsICS )

8. Two vehicles, each moving with speed « on the same horizontal straight road, are

ab'ﬂroaching each other. Wind blows along the road with velocity w. One of these
vehicles blows a whistle of frequency f;. An observer in the other vehicle hears the
frequency of the whistle to be f£,. The speed of sound in still air is 7. The correct
statement(s) is (are) .

Jﬁo/ If the wind blows from the observer to the source, > 1.

jB)/ If the wind blows from the source to the observer, f,> f).
(C) If the wind blows from observer to the source, fi<fi. |

(D) If the wind biows from the source to the observer, f, < f1.

ﬁm,mﬁmﬁﬁu%,wﬁﬁm%mwwwﬁaﬁ?
m@%lwmaﬁmﬁwﬁn@aﬁﬁ%lsﬂﬁﬁwmﬁmﬁf
ﬁ@ﬂm%lﬁmﬁ%@ﬁ%_ﬁﬁﬁﬁ%ﬁiﬁ?ﬁ%l
Fregct ag d afr Y iy & | W wRE & @)

(A) 3T Iy Ve F A W R A qwgd & o |

) AT a1y A A Yer @ Ron F wwd L, f> 4 |

(C) A< a1y Veres ¥ A ) e F v d &, f<f; |

D) S arg B & Yers &1 e & wwdh &, f< s |

Space for Rough Work / &< &1 & feiT wmeT
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[ PHYsICS |

SECTION - 2 : (Paragraph Type)
Gue - 2 : (3T 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).
wmﬁmﬁ,mmmmﬁﬁﬂﬁm4m lirmm'rﬁ%ra’r

& et ama v £, R ¥ wX e I 1 7 § | e o orgede A &R we
¥ R fiEe (A), B), (C) 3R (0) & Rl & Fad wo & & | -

Paragraph for Questions 9 and 10

e 9 3R 10 ¥ g e

A point charge ( is moving in a circular orbit of radius R in the x-y plane with an angula
3

=

velocity w. This can be considered as equivalent to a loop carrying a steady curren

A uniform magnetic field along the positive z-axis is now switched on, which increaseé'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 foop. ltis known that, for an orbiting charge, the magnetic dipole

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

x-yﬂﬂﬁRﬁﬁﬂTﬂ%qﬁHWﬁWQﬁ’ﬁaﬂaﬂwWﬂﬁ{ﬁqﬁiﬁmww
& !sﬁqqﬁm%’mﬁaﬁw%gawwm% | 314 U UHEHA

Wmﬁmz-mﬁwmﬁmmoﬁwamﬁ
CHE €% @ ggdr & 1 98 A 5w R T @ Broul Rer wEd T 1 gen
85 % A @ T ¥ U emf IR BT & 1 UF IRT Ried & gRT §HE O Ay
CAR ¥ IR 3R g F fRY T P F AE @ AR fagaaE® a<d (emf)
g 99 & | 9% S & 5 99 Ue J99 UF F& 4 ORYHO &R B 79 IS
et faya syt S B W 3 e B & R i Rexi /2 |
9. The magnitude of the induced electric field in the orbit at any instant of time during

the time interval of the magnetic field change is '

Wﬁ?ﬁéﬂﬁmmﬁ_mﬁmwwﬁﬁaﬁgﬁmmwé

BR B
& 7 ®f TR (C) BR (D) 2BR

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

@’/A R M o A gad & A gRadd B <81 ¥, 99 SRR ¥ A F,

2
4w -0 @ -2

R ¥ e ) e ety fya amet ¥ RaE &

BOR?
AL o A5 o ssor

4 N
s e P e [
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Paragraph for Questions 11 and 12
- TET 11 3R 12 & g srpeoe
, .

The mass of a nucleus }fX is less than the sum of the masses of (4-Z) number of neutrons

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

M only iff(ms; + ms) > M’ [The masses of some neutral atoms are given in the table below:

Th D 5 X PTG (4-2) e O Z Wt % et & 4 @ 59 2 @ |
S B T EAGA Al Pl e Goil bed § | P TR M B W A
mlqa‘mzwmﬁé?aimwﬁﬁﬁﬁwﬁﬁs‘rwauﬁ(ml+m2_)<Miam

my T4 my SAAT & < &l ARG qof Hera T IR, TB M ST b1 AR i
WW%‘,U&(!}:_;+};M>M' IWWTUJGJBI%W%W#@W%

' 1.007825u |2y %MQZu ?H 3.016050 u gHe 4.002603 u

Spi 6015123 w |77; |7.016004 % wZn | 69.925325 1 | B, 81916709 u

61.Gd | 151.919803u | 2%6pp, 1205.974455 u | 2995, | 208.980388 « | 210p, 209.982876 u

/)]
O
m.
>
£

82 83 ConodTs e | 84
e (1 u=932 MeV/i)
11. The correct statement is ) 9- 3% 3

(A) The nucleus {Li can emit an alpha particle. p0lhb 03
(B) The nucleus éjOPo can emit a proton. o 14l 0 v
{Zf Deuteron and alpha particle can undergo complete fusion. L 40 4
(D) The nuclei _Zgzn and giSe can undergo complete fusion, @ 9! 6 _
WET U g3é
(A) TP SLi v Yo o Sl % waar & | 009 J8 2 W55
(B) S ,"Po U& UIETT Safial @} Haba & | Zog‘jjouzboj
(C) ST AR Yot Fo guf Werad e wapg § | %‘3
(D) D {0Zn T TF S25e qof Wera a7 waay & | AN AR

12. The kinetic energy (in keV) of the alpha particle, when the nucleus é;OPo at rest
undergoes alpha decay, is

ST fRTEReT H A 2P0 VeRET aRaT ¥, 9 Qe B A T g

‘diﬁ (keV BT & :
Y (a) 5319 (B 5422 (C) 5707 (D) 5818
l'fb % 'VL\" Space for Rough W?kn‘ % foru wre 206
A w k ®| !rw/" e
. | 1 qu - Z‘OJHIO S r
* e Ly 4 L- 2 O
g g 03 e LA

53 aq 982870
S T—Wﬁ 092 58
7

E 09 -JHA0 -
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Paragraph for Questions 13 and 14

7o 13 ¥ 14 & foQ T

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

acceleration due to gravity, g = 10 m 57).

Www%wﬁﬁﬁw_lkgwﬁgﬁaﬁﬁmwém@m%l
TE G 40 mn T BT G WY ¥ | [EHT SR T W T g g WA & | T
wWWWWmWﬁwaﬂﬁuﬁﬁmﬁW% | e & T SER,

ﬁggaamévmaéwaﬁarﬁmaﬂ%%ﬁ‘—rqumzawmé |

(T TR g FT A = 10 m 57 )

yll

13. The speed of the block when it reaches the point Qis

Wq [eHl fivg Q W UETA] &, P! M ¥ |
(A) 5ms’ 10 ms™ (C) 10:\3ms™ (D) 20 ms™

14. The magnitude of the normal reaction that acts on the block at the point Q is

QW, e W T dqTel AT It FT URAT &

75N (B) 8.6N (C) 115N (D) 225N
Space for Rough Work / &% & & fod @ ?'-);5
| uo » M/l/ifl ]b
50) * 7 v P - £
( T e
0307, T b
[GO*”ﬂ,o e oy £
! | 9
[Or ’ ] "yp \ Cﬁ 0
507 7 0 /zdox . éo 60
vy ’ LI L7 A RGN
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Paragraph for Questions 15 and 16

¥ 15 30i% 16 & fog sy

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 transmission is the large energy dissipation. in the method using transformers, the
dissipation is much smatler. In this method, a step-up transformer is used at the plant side
so that the current is reduced to a smailer value. At the consumers end 3 Step=down
transformer is used o sSUpply p e consumers at the specified lower voltage. itis
reasonable to assume thaf 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.

TP AU I ¥ 600 kW BT 2RI 4000 VR Ffa Hval B, S 20 hom B G W
SUHIHRS & ST & T o Sl S & | s9aY A1 O 9 4R gE-aTe 9
P | AT S FHA € I I AR R Swardt 9 ivardl erawiER &7 JaneR
fovan < wdat & 1 e Uvo 1 QAN qw & 5 g oo @1 & 95 o v @
TEfd TG & ST & TF F e 950 BH Bk & | 56 0% ¥ v gwd)
SRABHY AN &1 3R ST ST & PR 9T %7 A A 8) SIe | SuHia %
RR # qvemdl SRIBER &1yl fbar o & R Seiel @) ue AR B
dlee W fAed A &t o W | g7 A o Wt & fF HRa gg sRRE § @
ST Y €, 9 ST Al e U ¥ | Sfeafen Wi aRie 9 aieedrsd
BT AU rms 99 H ¥ | il
15. If the direct transmission method with a cable of resistance[0.4ka"l is used, the
power dissipation (in %) during transmission is )

M U DS 1 ST R STy Rt aRRT 0.4 Q k' € G TaE A0 9
R & wfed e (% #) &
(A) 20 (B) 30 (C) 40 : (D) 50

16. 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

SINIGFR & J81 FR arell ffy 4, 78 91 5 Soadh oraeiiR ¥ w9
fedae & wet &1 e &7 U 1: 108 ) AR e wite, Sudeel @)
200 VIR T Sl € A orEmrlt eraeiR § g 7 Rl & enel 9 g

n
Q
n
>
-
o

T U & |
*f 2001 (B) 150:1 (C) 100: 1 (D) 50:1
. '\, | Space for Rough Work(fﬁmﬁ%%qwi QTOUO) T
NG (o022 600 = g
Afl/,/@ﬁ & pfu r 7/¢ .'I O 200) L
,O(ﬂ/) . 10 OO w L) R —- Luo

k) ! RN
N S T T
ey o > 1. Ny ‘ ﬂp f/s .
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SECTION - 3 : (Matching List Type)

WS — 3 : (AT e IPR)

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

39 gve H 4 e we € | vd% 7e ¥ g go & | Rl & g e &
faaeT (A), (B), (C) 3k (D) & R & Faer Tt A & | '

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

the lists : _
List I - Listll

P. Boltzmann constant 1. [MLTTY

Q. Coefficient of viscosity 2. ML'TTY

R. Planck constant o3 r ~K! I

. Thermal conductivity 4, [ML T2k :
Tﬁﬁlﬁiﬁnﬁgﬁ%ﬁfﬁmsﬁ?q&m%:ﬁ%ﬁﬁ@mmmm
& IR g v L

>
?ftﬁl 'Qf-hﬂ ‘j\\» f'/ /~ %

P. SlecA FIAdi® LMY e o

Q. TN OTih 2. [MLTT] | T 4\/%
R Wi FEdie 3, [MLTK™

S. T "l 4. [ML2 K] @/J

Codes :

P Q R S M L1

A) 3 1 2 4 A

B 3 2 1 4
ery4 2 1 3w

© 4 1 2 3 v

Space for Rough Work / Fed B Q?WWFT

&ﬁJ E”"N{Qmﬁ“ @ |

) Q-/\)LT

0) -
@” ‘ VAR




(_PHYSICS

18. A right angled prism of refractive index 4, is placed in a rectangular block of

refractive index 1, which is surrounded by a medium of refractive index 14, @s shown

in the figure. A ray of light ‘e’ enters the rectangular block at normal incidence.
Depending upon the relationships between 4, 1, and #4, it takes one of the four

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

U 41y AT & GHBI B Bl 1, QUi b AP ol § ) T & |

Tl AT 1y SIS F AT | oy F e orgaR R & ¥ | vy )
fervu e’ SR @ie R siftielqad smufa @) € | gy, 1y AR gy & A9 R
ik g1t &% g1 9 favor wR wiwa gt <o ‘eg’, ‘eh’ Al ‘ei’H | UH oidl & |

€ —p~

| —

Match the paths in List I with conditions of refractive indices in List I and select the
correct answer using the codes given below the lists:

T R T Wl el 1 s ) I @ gt AR aiR gt
¥ A R T WS B T o W SRR gRe

List I/ 51 List IT / 5{&t I

P. e ——)f i. n > '\ﬁ y7
Q e-og 2. ;12>ylandf(}3i;12>,u3
R. e—h 3. = |
S. e—i 4. pz</u1<\ﬁpaand
Codes : _ '

P Q R 8§
A 2 3 1 47
B 1 2 4 3
)4 1 2 3
2 3 4 1 v

Space for Rough Work / wed m%mw
o 15 | VAR TRTE

"
Q
o
>
T
o




19. Match List I of the nuclear processes with List II containing parent nucleus and one

o

[ PHYSICS |

of the end products of each process and then select the correct answer using the
codes given below the lists :

A 19 g T ufsad @ € | gR I A 571 uirEs & e e g

U Hfem e Ee for o & | gfel AR T e @ owan w)e

el IR Gy
List 1/ 1  ListII/ st

P.  Alpha decay 1. ;50—);SN+.....
B ey _

R. Fission 3. g Bio g Pb+ ..
[ELCER|

S.  Proton emission 4. gzgpu _>;§OLa+.....
W Seaod |

Codes : |

| P Q R S

Ay 4 2 1 3

B 1 3 2 4

Jerz o1 4 3

O 4 3 2 1

**1

Space for Rough Work / %e8 %/ & o0 I

16

BT H



e AN T 450 K 2 3 oot

47 ot £ A i R 3

20.

One mole of a

eal_gas is_taken along

r@g%tmin_L

[ PHYSICS |

two cyclic processes

E—-F—-G—-E and E—~F—H—E as shown in the PV diagram. The processes

involved are purely isochoric, isobaric, iscthermal or adiabatic.

TP Y-RATD ey 16 & 16 Ad 31, foF 7 q9fd pv amw & AR o
Asla 5 E—F—G—E T E~F>H-E A o 9141 il § | Hafaa v Jaa: §

RN S, gaeEl, AT a1 verE © |

P A
32P,

Py

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

- the correct answer using the codes given below the lists.

TR 19 R T )

List I/ 9@t 1

G—E

N L~

el S

List T / 94t 11

160 P4V, In2
36 PV,
24 PV,
31 PV,

<v

Wl 1 ¥ 5 W @ & aRemr & e gaferd dIfg
AR Gl & T G W Prs T wE we wd) ST g |

**1

AR B

PHYSICS




PARTII : CHEMISTRY ‘

SECTION 1 : (One or more options correct Type)
Que - 1 : (TP a1 AfrF WEl AP UaR)

This section contains 8 multiple choice questions. Each question has four choices (A),

(B), (C) and (D) out of which ONE or MORE are correct.

56 @S A 8 SEFH I & | yAe ¥ 4 IR fF (A), B), (C) 3R (D) B, o

{ U a1 3 T 8 |

21. The correct statement(s) about O, is(are) o A

‘?9() 0-0 bond lengths are equal. 5!
Thermal decomposition of O, is endothermic.

y{ 0, is diamagnetic in nature.

JBS 0, has a bent structure.

0, ¥ W ¥ Wl e ® (8)
(MOOWMﬁﬁﬁwmﬁl .
(B) O, P AR fagio weEd ® |
(C) O, V=g & |

(D) O, TT dfed Bt © |

22. In the nuclear transmutation
zBe + X —> iBe + Y,’n
(X,Y)is(are)

ware ®f (p.D) ©) (v D) ©) &.p)
FyerferiRae SR ToicReT

4Be+X ——>4Be+Y

(X, Y) 8%
(A) (. m) ~ (B) (p.D) (Cy (n, D) D) .p)

Space for Rough Work / &=l &1 & fag @

- 00

o1 | 18 AR



[CHEMISTRY )

@ The carbon-based reduction method is NOT used for the extraction of

sSKJ*. tin from SnO, - (BY iron from Fe;U;

sz aluminium from Al,0, (P magnesium from MgCO, - CaCO,
m@%ﬁ@w#wmwﬁﬁmm%mﬁﬁm
7

(A) SnO, 9 fe= (B) Fe,0,¥ 3RA

(C) A4L0, ¥ Vi (D) MgCO,CaCO, ¥ HHfirm

24. The thermal dissociation equilibrium of CaCO,(s) is studied under different
conditions. ' '
CaCOs(s) =—= CaO(s)+ COx(g)

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

(A} AHis dependenton T
(B) Kis independent of the initial amount of CaCO,

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

(D) 4H is independent of the catalyst, if any

CaCO,(T) & o fdueT &) araawen &1 e ffer aravenatl §
T |

CaCOy(s) == CaO(s)+ COx(g)

9 ARy ¥ ford, WEY gaeE 8 (®)

A} AHTIHH W) iR exar & |

(B) W ReRi® (K) CaCO, %ﬁmf‘m‘cﬁtrﬁwmwﬁﬁ??ﬁm% |

(C) KTa a9 W CO,$ T R R axar & |

~/_(D) AH IARE (TR 81) & y9g o) ik 78 srar 2 |

@ —~ Space for Rough Work / %<3 14 & foT &I

s

’ ‘
N .

1 19 MR

p
o
o
44
=
tul
I
&)




[ CHEMISTRY |

25, Th_rz_a';?Ksp of 4g,Cr0, is 1.1 x 10-12 at 298 K. The solubility {in mol/L) of 4g,Cr0, in a
0.1 M AgNO, solution is
(A) 1.1x 1071 jﬂ{ L1x100  (C) L1x102 (D) L1x107
K., (Ag,Cr0,) %1 A 298 K 4T 1.1~ 102 ¥ 10.1 M AgNO, & Reta # 4g,Cr0,
& frorgan Aeriex 7 €
(A) 1.1x 1071 B) 11x1070  (C) L1x10"? (D) L1x107

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

Rrefeiiag s & SUCRTR] H g8
OH /
CHCl
OH-
CH,
OH o) OH OH
OHC©CH0 @ Q | ©0H0
CHs HaC CHCl HsC CHCI CHy
P 0 R S
(A) P (major) (B) @ (minor) (C) R (minor) (D) 8 (major)
P (T2 ~octm) RCW S
Space for Rough Work / %< %4 % forq ®m
Lﬂ & Cﬂ Ou
0 On Ou - J
ik 25 )

)
lul”o(u; @ Oi) j

-l Lr
’l?lo

.y 5= "1 LT



(CHEMISTRY )

27. The major product(s) of the following reaction is(are)

OH

O aqueous Br; (3.0 equivalents) ,

SO3H

Y A

SO-H

P ) R s
(A) P . ® 0 ©) R D) §
Frferiaa aiffiar %) e sare &)

© SR Brg(SOQRNTFf)

SOH

OH
Br Br
Br Br
SO5H SO:,H
P ’ 0 R s

(A) P B) @ C) R - D)y s

Space for Rough Work / ﬁim%ﬁqm

i | 2 [RHNTRRANdE




 CHEMISTRY]

28. After completion of the reactions (I and II), the organic compound(s) in the reaction |
mixtures is(are) |
e el (18R 1) & X BF & 9% IeRfe fse 3 erfe
s (@l o gant |

i Br, (1.0 mol) @ '

Reactionl: HiC” “CH .
rfufspan 1 : ?1 .0 mol) ® aqueous/ wrefta NaOH

Br, (1.0 mol)

1

Reaction 11 ; H3CJ\CH3
WT II: (1.0 mol) CH;COOH

O o O 0 O

R X

ch CHzBf ch CBl"g BF3CJ\CBT3 BszC)J\CHzBr H3C ONa @HBT;;

p 0 R s T v
(X Reaction I; P and Reaction 11 : P

(B) ReactionI: U, acetone and Reaction II : 0, acetone
v/ \Kﬁ Reaction I : T, U, acetone and Reaction II : P

(D} ReactionI: R, acetone and Reaction II : §, acetone

(A) 3rfifrar 1: Pair sfufpar 11 p

(B) 3l 1: U, Wi ik arfiifsean 11 : @, vefies

(C) WA 1: T, U, Wil 3R arfiifear 11 P

(D) 3it¥igran I: R, T 3fiR arfifesar 11 : 5, wiieH

Space for Rough Work / FH B %fw\rwﬁ

. T
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(CHEMISTRY

SECTION — 2 : (Paragraph Type)
YuE - 2 : (BT UBR)

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).

39 ©US | (g, TN X dsl anfe & T a4 el
aﬂaﬁammﬁﬁrﬁﬁﬂa@awa’rmﬁl A1 3o H B ue
& AR [AHeT (A D) & T | Paer v S Wl ¥ | )
Paragraph for Questions 29 and 30
U¥ 29 U9 30 & ford 30T
A fixed mass ‘m’ of a gas is subjected to transformation of states from K to Lto Mto
N and back to K as shown in the figure

Td N & FEd gamHE m ﬁWwWKaLﬁMﬁNmeﬁ
for gw1 e € 8

A
K ~ L
7
Pressure T N4
<19 ¢
N M
Volume gm?]a:{r
29. The succeeding 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

qRATAT S 77 3fawl URacAl # A8F &, T8 &
(A) TH, T, TH, TS FH W (B) TSI, TH, IS, T A W
(C) T, g1, geT, T WA W D) dsI, T, T, 381 A W

30. The pair of isochoric processes among the transformation of states is
(A) KtoLandLtoM , LtoMandNtoK
(C) LtoMandMioN (D) MtoNand NtoK
3raRenT URaeAl @l Rl § FRemaf e wh g &

KILIARLIM ' (B) LAMIRNAK
(C) LAMAIRMIN (D) M@wax
£ 0y Space for Rough Work / %2 %14 & 6T WIS . i‘l/_
Ot €D 0 W5
T, £ 1 ’ M}
‘/‘ s 'f»d' w)
P AT pq)- v ;>1‘ 1, *
¢ g jeto !
vy AW o 0r T T % 4 |||II||I M
o ¢

N
14
-
2
=
w
I
O




( CHEMISTRY

Paragraph for Questions 31 and 32

we 31 Od 32 & ford arpeoe
The reactlons of CI, gas with cold-dilute and hot—conceptratggq]\gzOH in water give

sodium salts of two (different} oxoacids of chlorine, P and @, respectively. The Cl,
gas reacts with 50, 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, T T 3R A5 NaOH & STl faerds gRT %99 33 3R T fawen o
i F) &1 (R @A & sifeiarer & AiReH ofav, PaiR @ 39 € |
Cl, (g) IRPI B IURART # 50, (g) A AMHY H I R <1 & | R WH7
BROBRY gRT 3ATAfhar X A § a1 & | § B F-39ege hal BeEpRa &
U aNdaR T edl & |

31. P and Q, respectively, are the sodium salts of |
hypochlorus and chloric acids (B) hypochlorus and chiorus acids
(C) chloric and perchloric acids (D) chloric and hypochlorus acids

PIIR Q HH: 3% Afeaq waor &
A) BRUTARY 3R TAIRD 31 (B) ERUITIRY 3R TR 3w

C) FINR® 3R RaARe 3t (D) FIRF 3R BgUHIRY A
32. R, S and T, respectively, are ,
50,Cl,, PCls and H,PO, (B) S0,Cl,, PCl, and H,PO,
(C) SOCL,, PCl, and H,PO, (D) SOCI,, PCI and H,PO,
R, SR T
(A) SO,Cl,, PCI 3R H,PO, - (B) S0,CL, PCl, 3R H,PO,
(C) SOCl,, PCl, 3R H,PO, (D) SOCI,, PCI, 3R H,PO,
| Space for Rough Work / Feal %/ & feiq &=
) R r\J["'U _{, l\)& 0 u
(e, wrlh + M P
A~ \/
no -
M~ S

S | T
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Paragraph for Questions 33 and 34
U¥ 33 Ud 34 & ford srpE

An agueous solution of a mixture of two inorganic salts, when treated with dilute }C7,
gave a precipitate (P??:md a filtrate (Q). The precipitate P was found to dissolve in hot
water. The filtrate (@) remained unchanged, when treated with H,§in a dilute mineral

acid medium. However, it gave a precipitate (R) ‘)Nith H,S in an ammoniacal medium.
TS
The precipitate R gave a coloured solution (S), when treated with H,0, in an -

aqueous NaOH medium.

3 APHEAD Favl & T T o1 Seliy Reta a9 HCl 97 5T JueR 6%
TP 98T (P) IR T fewic (@) o ¥ | ol P W ¥ o & |
frese (@) o @ ol meam # A, ERT fRM @Y SoRafie vear &
febrg URIfTeret Mo A H,S % W @R (R) SAT & | 38T R B A1 Sy
NaOH \1eq® @1 H,0, &1 3if¥feren T g () 2 & 1

33. ' The precipitate P contains ‘
oy Pt ®) Hg*  (C) Ag' () Hg2
39ey PH SuRerg &
(A) PB* (B) Hg,* (C) Ag’ (D) Hg*
34. The coloured solution § contains '
(A) Fey)(SO,);  (B) CuSO, (C) ZznSo, p/ Na,CrO,
i fqera § & SuRer & |
(A) Fey)(SO,), (B) CuSO, (C) ZnSO, (D) Na,CrO,
Space for Rough Work / Wm%ﬁ;lt{w}‘—l
Y 03 pre b

**1

ke

©

2 | LR



| CHEMISTRY |

Paragraphs for Questions 35 and 36
T 3505 36 &

P and 0 are isomers of dicarboxvlic acid

oth decolorize Br,/H,0. On
heating, P forms the cyclic anhydride. |
Upon treatment with dilute alkaline KMnO,, P as well as @ could produce one or
more than one from §, T and U. |
P 3R Q UF SEAMEITS 3 CH,0, & & wHEgdl € | SFi Br,/H,0 &
TER BT & | TH IR W P I TEI3gss adr & |

T &R KMrO, ER1 P 3R Q SeI71-3(el JAMRiHAT R TH 32 T 9 3iferh

S T 3R U 91 694 § |

CQOOH COOH COOH
—~—CH H——CH HO——H
H——CH HO—T—H H——CH
COOH COOH COOH
Ry T v

35. Compounds formed from P and @ are, respectively
‘615(} Optically active § and optically active pair (T, U)
ABJ Optically inactive S and optically inactive pair (T, U) -
X@) Optically active pair (T, U) and optically active §

(D) Optically inactive pair (T, U) and optically inactive .S
PR Q&R 39 9w waer &

(A) a1 Ui S Td SEvT geie g (T, U)

(B) Wﬁ&ﬁas@wﬁr&ﬁuw(r

(C) a1 T I (T, U) T4 §av1 o S

(D) gau Ff%ey I (7, U) 7@ a1 i §

Space for Rough Work / 2 &1 & forq &I

%cj '/?,uL

1 / /CO()V\

1 o
= i_ - fv \ ‘ \(/go
7%/ 3t @ C /1(1\3

5 O /k Al
0 w7/ \/

. |

uf’o

1 % MR



(CHEMISTRY |

36. In tﬁé:’following reaction sequences ¥ and W are, respectively
fer=iferRaa aififhan arghdl o, ViR wane &

Hy/Ni
Q —2—»

A 2

AICl; (anhydrous) 1. Zn-Hg/HCl
Oy e
2. HyPO,

0

o (b OO

- IECHon o
W ‘

-
14
-
44
=
w
I
&

CH,OH
Vv

O

- (C) C:o anldlaﬂ‘\f (:O

Vo W

HOH,C
/(,f{) \l and/ m
: CH,CH
%4 w

CH,OH

Space for Rough Work / WW%WW

o o 2 ~ JURMRRIRS



| CHEMISTRY)

SECTION - 3 : (Matching List Type)
Gug - 3 : (A Gl THK)

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.

-$*¥Wq4a§ﬁ?ﬁ?ﬂﬂﬁ7{€luﬂmmﬂﬂ@ﬂﬁ€ﬁ | Nfgal @ fely @i &
fea (A), (B), (C) 3R (D) & A < bael & W1 & |

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

g 1% A W Rt waieRel @ E 09 QY T Swge afedel @
. | Ao ST = gfadi & R Ry @i &1\ axe we SW gy

List I /7! I  ListIRE I
P. /}m ' >= (i) Hg(OAc)y; (ii) NaBH,

[y

Q. />—ONa —_ %»oa 2. NaOEt
(O —— O e

s. (7 — @’ 4. (i) BHy; (ii) H,0,/NaOH

o
Codes :
P*Q R S
u(/() 2 3 1 4
® 3 2 1 4
€2 3 4 1V
O 3 2 4 1

Space for Rough Work / e B & o

. " R



(CHEMISTRY

38. The unbalanced chemical reactions given in List I show missing reagent or condition
(?) which are provided in List II. Match List I with List II and select the correct
answer using the code given below the lists :

qﬂ*{ﬁﬁrﬁﬁwgﬁﬁsﬁﬁﬁmﬁﬁmﬁmmﬁwqﬁnqaﬁ
g 1B 0 E g S den yfadl @ i kg TP B AN

P FEl SN G
List I RS I - List 11 /< 1
? , >
P. Pbo2 + H,50, —» PbSO, + O, + other product /3 St | NO )
2
Q ? 2. 1 =
Na,$,0, + H,0 —>» NaHSO, + other productlaﬁl FATE 2 o
? S
N,H, —> N, + other product/37~ 3l 3. Wam/t
? .
S. XeF, —> Xe + other product/3<J SeIT& 4. G
nf
Codes :
P Q R S
A) 4 2 3 1
® 3 2 1 4
et 4 2 37
s
D 3 4 2 1

Space for Rough Work / %8 &4 & fel¢ @

i 2 | IR
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— : :
" 39. | The standard reduction potential data at 25 °C is given below.

AT Ao foa 25 C W FrefeRaa € 1 4y pth T

: | Fo =
E°(Fe¥, Fe?*) =+ 0.77 V- o €7 N o
E°(Fe¥, Fe) =— 044 V . wx 27
E°(Cu¥, Cu)=+034 V: oy - e
E°(Cu*, C) =+ 052 ¥ Fooast

E°[Oy(g) + 4H" + 4e~ - 2H,0] =+1.23 V:
E°[0)(g)+2H,0+ 4¢~ — 40H] = +0.40 V 3 =04%r - &J
E°(CP*, Cri == 074 V- | p. I

E°(Cr?, Cr)=-091V 3

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

Bl Iﬁﬁﬁ@m?ﬁaﬁﬁﬁmﬁﬁ?}WﬁmﬁwﬁW
'ﬁﬁqwqﬁﬁ%ﬁ:ﬂﬁﬁ:ﬁwmmmmﬂﬁwqﬁﬁ:

List I Rt 1 List ILAGR I

P. E°(Fe Fe) -~ 1. -0.18V
Q. E°(4H,0 —= 4H* + 40H") 2. -04V
R, E°(Cu?* + Cu - 2Cu") 3. -0.04V _
S E°(CR, O 4. 083V &M &
Codes : - b{j}l’q’
P Q R S x v
- = . o
Eg g ; 421 :: ({24 AT L:&
© 1 2 3 4 ,0.4“”5 Fe'y2e
B3 41 2 G = L3 ~Fe o
Space for Rough Work / St st & frr e _ 44 - 107
. SRR ot !
Al vl o M T gy me s
177 % x .7 o
(’5. “ _ (& /i/ \ a1 _,7>’ O@
Z/\J e D A @ ' T 9 X 3
"t w Yo v \@m 3.6-¢=088" 20
1 W |
py st ke S e, ST
sle 3, “\Aoq é\%) 03" O'LE
\‘ o ./O ‘ D ' ° L
,‘11 “’6 (/0/ -)/1’[ XO./{’ L / l

| o 3
- e A ol |
O

. 30 - 8 v
\ T WY 2, vk ntoLe 6 {/M
-0 c8v & 3



| CHEMISTRY |

40. An aqueous solution of X is added slowly to an aqueous solution of Y as shown in List I.
The 'variation in conductivity of these reactions is given in List II. Match List I with List 1I
and select the correct answer using the code given below the lists

ListI List 11
| P. (C;Hs)N +CH;COOH (1) 1. Conductivity decreases and then
X Y increases
3 Q.KI{0.1M) + AgNQ; (0.0I1M) 2. Conductivity decreases and then
X does not change much
A58 o |
R. CH;COOH + KOH . 3. Conductivity increases and then ‘
X v ) ' does not change much ' >
S.NaOH + HI 4: Conductivity does not change much E
: @ ‘ and then increases 2
oty YoP E
X & STl faeras |/ saen Yzﬁraﬁaﬁmﬁﬁﬁtﬁ%ww%ﬁﬁ?ﬁlﬁ 5

forgrar T & | 39 afufrael @ S araear @) e @ H @ R E
T B @ 1A GAfera BIRY T gRAE & T RA T PIe @1 g wxe

& TR g
o 1 @I
P. (C,H;):N + CH,;COOH 1, TreAHdT gea) & 3R qaedr 98l & |
X Y
Q. KI(0.1IM) + AgNO; (0.01M) 2. drefbdl "l B QN deven] fOE
X Y yRafda & et |
R. CH;COOH + KOH 3. TEEHdl ded & ok gavEd afte
X Y Rt 7 el | \
S. NaOH + HI 4, Trerhal e uRaf@ wd ek ok
X Y GRESICICES IR

YT

ANV




PARTIl : MATHEMATICS

SECTION - 1 : (One or more options correct Type)
Qs - 1 ; (T 7 3ifreh |et Riebed ) |

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

<6 US4 8 agfdeed weT € | Id% we ¥ AR f@e (), (B), () 3R (0) & R
W AT Al T |

1
Let w= LandP:{w” n=1,23,..}. Further H, ={z € C:Rez>5} and

=1
H,= {z €C:Rez <_fl—} » where C is the set of all complex numbers. If z €PN H,

z, € P H, and O represents the origin, then / 2,0z, =

2 | 5
@ 3 ®) ¢ © 5 O %
IH:IT%w=3@ﬂwP={vv”:n=l,2,3,...}.3'\HAcFGTf%lﬁaﬁ

2
H]={zeC:Rez>%}HﬁﬂH {zec Rez<_} el C afns wmﬁfm
e | lﬂﬁz,erHl,z?erHaﬂTOﬂﬂﬁﬁmﬁmﬁﬁa

Lz, 022

2
" = ® = c) & u

42, 13 =4 thenx=

21'og3 2 1 2log,3
¥ - ®f 3~ @ — ®) T 3T
210g3 1 2-log,3 : 1-log, 3 2log,3-1

qfg 3¢ = 4! O x =
2 log, 2 | 2 1 2log, 3
A Tlog -1 ® 33 © 1T log,3 O 27og,37
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. a‘wau’ iﬁa 2’\%
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s oyt =" %35/ :
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43. Let wbe a complex cube root of unity with @+ 1 and P = [p, ] be a n x i matrix with
p,;=®". Then P2 # 0, when n = |
(A) 57 (B) 55 (C) 58 (D) 56
m'mwwﬁwaﬂamﬂﬁﬁWwﬂamP [p;] T n x n HGE
NS, GI%TD =p" | dd, P*#0,59 n=

(A) 57 (B) 55 (C) 58 (D) 56
44. The function f(x) = 2|x|+|x+2|—||x+2|—2|x[|hasalocalmlmmumoralocal
maximum at x =
-2 2
A) -2 B) 3 € 2 ®) 3
T f(x) = 2|x|+|x+2|—|1x+21—2|x|lwwwﬁﬂuwmw¢w
3iftrepeH R x & A W &, 98 8 D T
(A) =2 - B) 3 3 Hﬂ‘“l

@. For a € R (the set of all real numbers), a # -1,
(19+2°4..+n%

"
n—>a0 (n+ D (na+ )+ (na+2)+ ..+ (na+n)
Thena= 0
o
(A} 5 B) 7 (C) ::
a € R (U aRafdsd Gl ®1 wgead), a = - =
lim (19+2°+... + n% 1 E
n—>%0 (n+ 1) [(na+ 1)+ (na+2)+ ...+ (na+n)] 60 <
dd a= =
-15 - -17
(A S B) 7 €y - D) >~
Space for Rough Work /%<2 & & faw wm
!’\)D|
| = ™) j' '
5 6t R -’
)
o~ 1 n~t |
n ’ . m{ )J
L] e mo-+ ML
ny b mw*l’ (M” ) [ >

R A (i s L
S
»'1(' ,,)(m/&a" a-l mla*mz*mj éO
/ {mh)
zmam“}ﬁ“ 3 LMD
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46. Circle(s) touching x — axis at a distance 3 from the origin.and having an intercept of

~axis al a distance 3 from fhe ongin

length 217 on y — axis is (are) %%

(3, ) Yy -6x+8y+9=0 B) Xy -6x+Ty+9=0 33y
) FP+yP—6x—8y+9=0 D) 2+y~6x-Ty+9=0

\5‘\0 x-%ﬂﬁ{ﬁﬁﬁﬁ3§ﬁﬁﬂﬁﬁﬁﬂ(ﬁ) TAT y — 3 W 27 3T
&R arel(drel) 99 & (8)

(A) Z+y —6x+8y+9=0 B) K +y —6x+7y+9=0
(C) ¥+y —6x—8y+9=0 (D) X*+y—6x-Ty+9=0
47. Twolines L :x—S,—L——andL L= = are coplanar. Then a can
! 3-a -2 S 1T2-a
take value(s) :
(A) 1 (B) 2 C) 3 ‘ (D) 4
\ AX@R Ly x=5,72— =F TN Ly 1 x=a, =7 —ae0 § | T4 a1 A1
/’5"’ &) wad & |
(A) 1 (B) 2 (C) 3 (D) 4

1
48 “In a triangle PQR P is the largest angle and cos P = 3 Further the incircle of the

‘. \l -+ 22 triangle touches the sides PO, QR and RP at N, L and M respectively, such that the
~ (3/01)1’ lengths of PN, QL and RM are consecutive even integers. Then possibie length(s) of

A the side(s) of the triangle is (are) ™ —
LA 16 ) 18 (©) 24 of 22
d\*/b): WPQR ﬁPWW?WcosP—% Iﬂﬁ_iﬂﬁfﬁﬂﬁﬁﬂﬁtﬁ[aﬁqﬁ

"/ J T Yo PQ, QR TAT RP Y B N, L T MW 39 ave W ger & {6 PN, OL

v 7y d fVWwﬁmme% I%Taf%rgcrcﬁgw (STt B
5 wrﬁmws‘ ) & (8) el
(B) 18 (C) 24 D) 22 2¢H)
'l/
,/ SpaceforRoughWork/W'cﬁl?ia?ﬁiQW u @ 4
')’ o
kJ/\ /S”\{/d7fv @
e T Y T
- A ) \}/ 7;;&
3'@ T
X
uli:n’gisz.' )
Y-t Zrlﬁt‘*’t
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SECTION - 2 : (Paragraph Type)
Gus - 2 : (ITHE UBR)

| MATHEMATICS

This sectlon 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 gD)
A 9

QTE{UEH|
W el e wed €, R 9 8% Srget W Sy £ | Rl of
¥ IR f®eT (A), B), (C) IR (D)2 N § hawT tp |t & |

Rigfl, warm ok sifeel af @1 gl It 4 oFfewe &

& |

FTT A B WA

Paragraph for Questions 49 and 50
UE 49 Qe 50 & fordt T

z—1+

39
> d
1_\/5 } O}an

S;={zeC:|z|<4}, §,= {zeC:Im[

={ze C:Rez>0}.
a5 §=5,1 S, N S, TEI

-1+ r
S, ={zeC:|z|<4}, S2={ZEC:Im{Z—1—“A&:I>0} GEII

1-~/3i
={ze C:Rez>0}.

49. Areaof §=
S H AAHA =
107 20x 167
A 3 B) 3 © 3
mil'l e £ =
50. Lo |1 -3i-2z]
2—3[3 2443 343
A = ®) — © =

Space for Rough Work /aﬁamiérfwzma
ohbl1ab + 6 hehiac- i o
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[ MATHEMATICS |

Paragraph for Questions 51 and 52

@msmﬁszﬂsﬁmm

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 whitg balls, 4 red balls

and 5 black balls. T —
o 0 B, § | e g, 3 A A 7 2 Pl W E | T B, ¥ 2 d%g

¥ 3 e U a4 FrEh S § | ge A 0 B, H 3 Wb A, 4 @ T
5 FTell e & |

§1. 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 colouris -
of§ A B,, B, oo B, § yid W 1 iq Froreh ol &, @9 fraprelt 1 WA
3 e} % Ue € 1 F §F B Wiy ©
=2 ®) % € 2 O 2
/’/__‘.\
’ 52) If 2 balls are drawn (without replacement) from a randomly selected box and one of

—~ the balls iWMMM, the probability that these 2 balls are drawn

from box B, is

afy 231 T Ao watiE 1@ | (' aRremma &) Frere S € G te
g wFe 7 gl e o Pread § 9@ g9 2 W&l & I8 B, 9 frean @l
TR § |

116 126 63 55
A) 181 ®) 181 181 - ) &1
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53.

54.

_MATHEMATICS)

Paragraph for Questions 53 and 54
WE 53 U 54 & ford arpe0T

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

A & £:0,1] - R (W A wemsil &1 9yeay) U@ B & | 99 SRR
BT (& IR JAHAIT B, £(0) = f(1) = oaenf"(x) @) +f(x) =€ x e [0, 1]

B YT BRAT & | | é@@
_, @[ (7/'1
Which of the following is true for 0 <x <1 ? :
frda e o<x<l FRAITHT &9
1
) 0<f<on | ®) ~5<f0)<3
0) ~3<f)<1 D) —<f(x)<0

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

the following is true ?

A& BT 7 f(x), HERTA [0, 1] 391 <[ m:rxzicr{am Gt i
PATAITE? |
® O<fe), g<x< B) £0)>®), 0<x<}

©) f)</0), 0<x<p ) FO<f0), S<x<]

**1
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Paragraph for Questions 55 and 56
e 55 U 56 & ford a8 T

Let PQ be a focal chord of the parabola ﬁ = 4ax. The tangents to the parabola at P

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

7T i PQ WREERT y* = dax &) TP AT Sfiq § | fawgen PR Q W WA
?{ﬁmwwaﬁw\ﬁﬂ?ﬁgﬁﬁﬁ?myzh+a,a>0Wﬁ*’l’ﬂ%\’ |

55. Length of chord PQ is
Sftar pQ & T

(A) 7a 8) Sa (C) 2a (D) 3a

56. If chord PQ subtends an angle &at the vertex of y* = dax, theh tan £=

e a1 PQ, 2 = 4ax & M W F07 ¢ 3fART Al & TG tan 6=

A
ve o ) 2 ' -2
;Jb’?&(ﬁ\) 7 B) 37 IENE © 35
(oA
U Space for Rough Work / %< %14 & fore 3 <\ - GA-
X \ Mt,,ad(’f'*ﬁ) A 3%5}4
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SECTION - 3 : (Matching list Type)
GoS — 3 : (YU Tl ThR)

This section contains 4 multiole 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 WUS ¥ 4 HglAHey U & | UAd I § g El & qREEl ¢ AU sie $
© RF@E (M), B), (C) R (D) ¥ Rt Pae vw Wl |

57,

Aline L : y = mx + 3 meets y - axis at £(0, 3) and the arc of the parabola y* = 16x,
0 <y < 6 at the point F(x,, y,). The fangent to the parabola at F(x,, y,) intersects the

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

triangle EFG ha%ﬁca_imaﬁmum,—
Match List I with List IT and select the correct answer using the code given below the

lists : :

TH XGIL:y=mx+3,y -3 & 45 E(0,3) T4T W & AT 3% = 16x, 0 <y < 6
& g Flu, yp) ® BEdl € ) Waem a1 B Fx, y,) W @ p-3m & fawg
G(0, y) W Bredl & | W@l L & Yaurd m W g ol € & s EFG %
AT BT Uh RIMI AHId & |

Y 1 g 119 Al BT qun gial & e R 10 P @1 e )
: el SR g
‘ | List I /gt 1
P. m=®'
Q. Méximum area of AEFG is | AEFG
Codeﬁ & -1
. S
e 3
(B) 3 2
(C) 1 4
(D) 1 2
l(!j't Spa‘ceforRoughWork/'cﬁ?}'ﬂiﬁﬂa'%N‘
r iz ptt
al’(lff) gf f # £! ’t/
. i "[ ~u
0" ua # ]
Z -~
R 205
2 o
éfng3mg(< -
Ao + o (4,_(,2_ 0 0 )
ok |y gr e 3m
! L ) .. A

R
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58. Match Llst I with List 11 and select the correct answer using the code given below the lists :

List -1 List — I1

12
1 {35
+ — —_—
[y [cos (tan”'y) +y sin (tan” 2))+y4] takes value @ 1. 2’\/;

cot (sin”'y) + tan (sin”! y)
Q. MWceosxteosyt cosz=0=sinx+siny+sinzthen 7 \E

possible value of cos J—C-Z'X is

b | e—

YA ] . ) .
R. |If cos[z — x} cos 2x + sin x sin 2x sec x = cos x sin 2x sec x + 3.
~ ey,

cos(-f + -x) cos 2x thlen possible value of sec x I@ .
S. If cot (sm \/1 -X )—sm (tan l(x\lé)) x# 0, . 4. 1

then possible value of x is

WI@WII%WWWW%%WWWWWW
e IR g
| -1 -1

12
! LBl
/*v P [}}[cos (tan”'y) + y sin (tan” 1)] +y4J e 1. 2’\/;

l\x cot (sin”'y) + tan (sin”' y)
‘v Q.?Iﬁ(cosx+cosy+cosz—0“smx+,siny+sinzﬁa 2. \ﬁ
. A cosx—;}lfﬂﬂnﬂﬁlﬁmg
N ' T 1
—— R.?Jﬁ(cosz—x cos 2x + sin x sin 2x sec x = cos x sin 2x sec x 3. )

y .
A //-\ +cos(§+ ]éost?lEl sec x 1 TG A &

S. ?n%cot(sm \fl x)—sm (tan'(x\/g)) x#0,
9 x 1w A \1 Tg
Codes :
P Q R S
‘(g 4 3 1 2" | \VL
) 4 3 2 1° 3
@< 3 4 2 1 ‘
Dby 3 4 1 2
ﬁ 4 - Spacefc for Rough ort(lax_ﬁ}
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P J

~4 y+3 z+3
z I =L1 =2 7 and the planes

, -1 +3
Consider the lines L, : xT=§=§“1—, 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 line /“Ll and L,\ and perpendicular

f 7

to pianes £ and P, S

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

_ +3 . x-4 y+3 z+ | o
WWL 1 Ll zl ’L2:x14=y1 zZZBHQHWPl:7x+y+22=3,
P2.3x+5y—6z=4?'m%fa | AT fF ax+ by +ez=d, %@T&TLIHLZ%FWEE\E'

g A TR aTeN @1 WS P, T P, & oragd, WA $T TR |
Al -1 GE - 1R gafera Sty aon giwal & S Ry 10 o a1 mim

PP FE IR g | pa) =AY k= AD
2 ”/H =0, \

List I /a1 1 List IT /g8t 11 wwﬁ

P. a= 1. 13 3

Q. b= 1 2. -3 3/t = %,/‘t)"\b _

R. ¢= 3.1 gLz 13 ) n

S. d= 4. 2 > b =

It = =

Codes : g
P Q R S Py u:"

Mg 2 41 5; }c[ﬂ,)—,o B

B 1 3 42 A(n_b)*g(yu,)sré \ b=

€ 3 2 1 4 gt L)

D 2 4 1 3 Qz‘T) -3 s -

Space for Rough Work / %< aﬂ?ﬁﬁﬁqm

.4

2[*!
> @ ) )7 ’)‘””)

g)‘fr‘*i A'J 22"3$

)

J /f ' L99-6 =

o= 2t — w5 31 b
);0 A5 T -~ e l

prt = SARE

A re = 5 s

3= [GHANT
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jaosbece ==
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60. Match List — with List—II and select the correct answer using the code given below the lists :
] : List - I List - II
P. Volume of parallelepiped determined by vectors @, Band ¢is2. 1. 100
Then g;ue volume of the parallelepiped determined by vectors
Ndxb),3(Bx?)and (¢ xa)is S
Q. Volume of parallelepiped determined by vectors ?r', band CisS. 2. 30
Then the volume of the parallelepiped determined by vectors
3(@+5),(B+2)and 2(C +a)is
R. Area of a triangle with adjacent sides determined by vectors 3. 24
a and b is 20. Then the area of the triangle with adjacent sides
determined by vectors (24 + 3b) and (¢ - b)is
S. Area of a par_gllelogram with adjacent sides determined by 4. 60
vectors @ and b is 30. Then the area of the parallelogram with
adjacent sides determined by vectors (@ + b) and d is

T - 1@ g - 1Y gaferd Ay T gl & A T Y IS 1w
FXE FE IR G - |
¥ -1 qdt -1

p.ufyel 7, B @ 2 gR1 FeiRa wHiay wehad &1 R 2 L. 100
1 g9 wRE 27 < B), (B x ) T (C x 7) &R FuiRa
TR YSHAD &l SIS &

2. 30

Q. 4Rl 4, B @ 2 gR1 FiRa WA Yeha® Bl AT 5 & |
a9 a3 (3 + B), (b + 2) T 2(¢ + d) gR1 FuiRka wHiaR
SChad Ol AT & |

R % R &1 &ae, e wort ot afeel @ e awr 2

PiRe & 20 & | 99 RN 2 + 3b) 91 (@ - B) BN

FreiRa o gomait arer BT &1 eea @

S, U TR TSt BT Ehel Fred] Fer Yog |ieet @ T 4. 60
7 g feiRa & 30 € | 99 afedl (@ + B) @ @ &N

Codes :
P Q R S
Ay 4 2 3 1
(B) 3 1 4
4 1 2
D) 1 4 3 2

Space for Rough Work / Fd F1 & fo v
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