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fder 1 INSTRUCTIONS
A WY ‘ A. General: :
1. T8 IRIST 9T 993 § ) S99 98X g9 9o 7 | This booklet is your Question Paper. Do not break the
s o1 9% el ¥ g1 gud sy A sy | | seals of this booklet before being instructed to do so

by the invigilators. -

2. W¥I-UF H Bl (CODE) 39 IS & o0 T¢ @
%ﬁvsﬁgﬁaﬁ%ﬁwgﬁ@wmmww
| |

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.

3 oo HR & T WIel 0% olR |l WM 39 qRe
%ﬁ%ﬁmﬁgaﬁéaﬁﬁmmﬂﬁ
|

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
examination hall.

5 9 IRae & o g w Ry 1y e & ager A
sﬁ?ﬂawﬁrﬁﬁﬁa

Write your name and roll number in the space provided
on the back cover of this booklet. :
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e (.9R.TH., ORS) ¥, o Al gy aww & o
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Answers to the questions and personal details are to
be filled on a two-part carbon-less paper, which is
provided separately. These parts should only be
separated at the end of the examination when
instructed by the invigilator. The upper sheet is a
machine-gradable Objective Response Sheet (ORS)
which witl be retained by the invigilator. You will be
allowed to take away the bottom sheet at the end of
the examination,

7. ¥t 95 755 & g1 (BUBBLES) %Y 1ol dfe @IHT
BT A BIATHY | ST SG19 Sied o vl glelihe
78 W) g e o |

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

8. gsm'qw (ORS) 71 39 YR ¥ 2v-%v / gl v
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DO NOT TAMPER WITH/MUTILATE THE ORS OR
THE BOOKLET.
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&P W Ug T wHa & | o del & wRw A i 5o
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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.

DO NOT BREAK THE TN WITHOUT BEING

INSTRUCTED TO DO SO BY THE INVIGILATOR
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B. Filling the right part of the ORS - -

The ORS also has a CODE printed on its left and righ
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 'i'HE CODES DO NOT MATCH, ASK FOR A
_CHANGE OF THE BOOKLET.

HuAT 99 frdwt & ford 337 qRaar & aifam g &t o |

Please read the last page of this booklet for rest of the instructions.
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- o PART | : PHYSICS |8

‘4 SECTION -1 : (One or more options correct Type)
Gus — 1 : (U AT 31w 9} Ao gam)

This section contains 8 muitiple choice questions. Each question has four choices
(A), (B), (C) and (D) out of which ONE or MORE are correct. : .
$9 TS W 8 GERG U € | A% WA F 9R b (A), (B), (C) AR (D) & Frd
RR A B
1. 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 '

(B) heat absorbed in increasing the temperature from 0-100 K is less than the heat
@ \«L{ 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.
(D) the rate of heat absorption increases in the range 200-300 K.

1(1)0_ 200 360 460 5(;0'
T(K)

ford & ool o1 &t fifme o aiRen (O) &1 @ (1) W) Fkar @7 Tt
T E | AN H 0 W 500 K A% WM X ¥ wad gfg e ¥ | W o fb
Wﬁwﬁaﬁqeﬁﬂﬁa%ﬁﬁwwﬁfﬁqw@aﬁﬂawvﬁﬁ%@?
(A) 0-100 K& &, Faeifya o1 B <% aomr W e anPriar famed |
(B) 0-100 K % QI9HI &1 g6 W @eNf{d &I, 400-500 K 1999 & &

93T 1 S B Jor H B ¥ |
(C) IEAMNT HST BT IR 400-500 K A9 ¥ g amaRafda & |
(D) ST ANVl & T 200-300 K YA & 919 g2 78 & |
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( PHYsICS |

\?ZM The radius of the orbit of an electron in a Hydrogen-like atom is 4.5 ag, where q, is the

L « 3h _
Bohr radius. Its orbital angular momentum is e It is given that & is Planck constant

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

Wmsﬁw—wm$sm§hwaﬁﬁvm4.5a@%aﬁaoaﬁﬁw% |
5 ST B R P S | R & i P @ R e
foraies & | AT & egoford B oY Seafd fftwer & aveeed @t e 8

9 9 9 4
(A) 3R ®) Ter AT D) 3%

3. Using the expression 2d sin 8= A, one calculates the values of 4 by measuring the

corresponding angles ¢ in the range 0 to 90°. The wavelength A is exactly known

a;j"the error in @ is constant for all values of 8. As @ increases from (°, \

\
(A} the absolute error in d remains constant. S D O
(B) the absolute error in d increases. et eyt

(C) the fractional error in d remains constant.

f({')) the fractional error in d decreases.

TP 2d sin §= A T SUINT G §Y 8 6 B AT G d B AF ST A6 & |
G A0 T90°F a4 A & | o ¥l &1 9 v IRYEa: 919 & 0 0%
T ¥ R, 0 % v qE S Ry W & 1O 6 51 A 00 W agdl ¥ ad
A) ¥ FRYg FfeRer & 8 | |

(B) d¥ fruer Ffe et € |

) 4% e IR Rer TR & |

(D) 4% e e gedl & |
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|_PHYSICS |

% Two non- ~conducting spheres of radWrrymg uniform volume charge.

dens’kles +p and —p, respect:vely, much that they partially overlap, as
ﬂiwn In the figure. At all points in the overlapping region,
A)

' the electrostatic field is zero.

PHYSICS

ié)/ the electrostatic potential is constant.
# C)/ the electrostatic field is constant in magnitude.
(

the electrostatic field has same direction. @ (Z, - ,
| L

aﬁmmwm%vmmﬁrﬂaﬁaﬁmzwa—pwmmm
O A SR R T ¥ | g e @ fr ¥ iy oME 56 TeR o
mww%ﬁ?ﬁm@mwﬁeﬁmﬁaﬁlmﬁaaﬁﬁﬁmﬁgw
A) ReR de@ e g @ |
B) Rer dgga g spr 2 |
C) Rerk dga s T uRHmT s & 1
D) Rer = &5 9 fewn voamm ¥ |
Space for Rough Work / &t e |
m\g\/ 3}\ :_\L__, (&»(U.Z / -—"*l! \r 53 >\ = {@;———
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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 /. Consider a point
P at a distance r from the common axis. The correct statement(s) is (are)

(A) the region 0 < r < R, the magnetic field is non-zero.
n the region R <r <2R, the magnetic field is along the common axis.

(CY Inthe region R <r <2R, the magnetic field is tangential to the circle of radius », -

centered on the axis.
y/ In the region » > 2R, the magnetic field is nON-zero.

T R Broar & arid o Eigel 9Te® SoF &) oieTs H UF ReR URTI/ 98 W8 ¥ |

39 I @I 2R B @ ord uRAIfeeT & SR Wil Y@l 1§ | 39

gt 7 » @UC Ul 5o o H & 9 U ReR aR1IE | 0o fag p o forg

S wHE W g W B, B 9l (@) TP Tl ® ()

(A) 0<r<RH JaHT &5 YF &1 & |

(B) R<r <2R¥, a1 &3 &) faun wHE &l feen 7 & |

(C) R<r<2R¥, oy &5 r S & g9 ¥ WRRYWY & {991 o aqe W
g | |

(D) r>2R¥, YI&H1T &5 YF ol § |

**0
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| PHYSICS |

6. wa_ vehicles, each moving with speed u on the same horizontal straight road, are
appréaching each other. Wind blows along the road with velocity w. One of these
vehicles blows a whistie of frequency fi. An observer in the other vehicle hears the

frequency of the whistle to be f,. The speed of sound in still air is V. The correct

PHYSICS

statement(s) is (are)

(A) If the wind blows from the observer to the source, >
577

If the wind blows from observer to the source, £, < f;.

the wind blows from the source to the observer, £, > fi.

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

aﬁmﬁﬁmﬁmaﬁwﬁruﬁ,wﬁqﬂzﬂaﬁﬁwmwwg@aﬁm
YT E | A AT @) fawn Hwd a0 @ 7 o ¥ | $H 9§ U q18 f, amgfy
BI I GO & | g AT § 9 gU Yo B AN, gy o g A
fFreaet arg A aft H AT Y ¥ | T geE § (@

(A) H%mgﬁwq#mﬁﬁmﬁaa—cﬁ%,mﬁi
(B) AT Iy W A Y1k Y fewn d @8R}, fi>4 |
(C) A< arg Yareh J o B foen § G@R ®, <1

(D) 3 IRy W & Nerh 1w A qEh 2, f<fy |
.fv'éﬁ;acqurR’é"ﬁﬁﬁWork | e T ﬁvmrw#
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7. Two bodies, each of mass M, are kept fixed with a separation 2L. A particle of mass
mis grOJected from the midpoint of the line joining their centres, perpendicular fo the
line. The gravitationa! constant is G. The correct statement(s) is (are)

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

OM
I?/the two bodies is 4 7
(

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

. j,r'
the two bodies is 2 4 /—G-LA—J

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

o /2GM
t/petwo bodies is I

(D) / The energy of the mass m remains constant.

a1 fist R ool o1 gemm M 8, & dia 3 o P 2L Re ey Ty @ | 9
fiel & &= @ e arcll Y & =y fomg @ U m S BT B
u&#ﬁaﬁﬁmw% | Ty fgaie 67 | e geee ¥ @

aﬁfﬁ@i%maﬁﬁw%ﬁma@nﬂmmwmaﬂ

g [y
aﬁﬁeﬁ%w&m%ﬁﬁwﬁma@mmmwm%
GM
=t |

(C) aﬁfﬁ@%wﬁm‘wmﬁwémmﬁmmmwmaﬁ
2GM
=% |

(D) SSAR m Bl Holl Hag Rer wedi & |
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|_PHYSICS |

A partlcle of mass m is attached to one end of a mass-less spring of force constant £,
lyifg on a frictionless horizontal plane. The other end of the spring is fixed. The
particle starts moving horizontally from its equilibrium position at time ¢ = 0 with an
initial velocity ug. When the speed of the particle is 0.5 uy, it collides elastlcally with a
rigid vall. After this collision,

e speed of the particle when it returns to its equilibrium position is u.

(B)f the time at which the particle passes through the equilibrium position for the first

o m
,.\ timeist==rn _k‘

: . . y : 4
g (C)v the time at which the maximum compression of the spring occurs is t=—7-r

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

, J} second time is ¢ =—%

ﬂﬁﬂﬁ?ﬁ%ﬁﬂﬁﬁ@@kﬁﬁ%ﬁmﬁﬁﬁm%wﬁ%ﬁ

m SHM BT 0 JS1 A ® | 39 R 1 @1 BT 9€ & ) 98 @ o

L RT3 Y £ = 0 W GRS &St 97 4, ¥ TRME 81 <81 € | 99 B9
T 0.5 uy Bl &, 48 UF g8 dlaR W TIRY GHg Heal & | 39 §ug ¥ 919

(A) ST9 BT AT WA W FAled ¥ 394D M Bl & |
(B) mmaﬁwﬁ%ﬁwmﬁ?a‘sw::n\gél
(C) aaﬁbwﬁﬁﬂma@w@m%agw::%”\/%?t

(D) 19 BT Y ArATIRT W TR IR O] & IE GHA £ = 5;’@%
-.\'ggace for Rough Work / e Y %chwn:r

'ﬁ,r Vo
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i PHYSICS )

SECTION - 2 : (Paragraph Type)

Gus - 2 ; (ATHT 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).
79 wos ¥ fagidl, 1anl iR Siiws! anfe o g9 4l 4 3T T | AR A
Q < s we €, fFH @ BY agee WA e § | ol ot e A woaw
& IR fadded (A), (B), (C) 3R (D) & o ¥ Facr uwm I Wt & |

Paragraph for Questions 9 and 10

TeT 9 3R 10 F f7 sge

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 Q, as shown in the figure below, is 150 J. (Take the
acceleration due to gravity, g = 10 m 57°). |

U6 W& 0 & Ieagad 05 A TP 1 kg ST & TCd P AR ¥ BT ST S |
TE T 40 m F3901 BT 1T AU 8 | YT AU 9 W g §Y WAl & | 39
eF W Yd T4 g7 qreeiforer 9 @) Rea e § awar & | R § g9 e,
fog 0 9@ am & fag ado 31 orfospy HRF F T 150 7 R @R vsar ¥

(oI TR g &1 AF = 10 m s > HAITY)
N g

%

LY Ts N, ‘ﬁf},,_*}
\g’ i/ o Q
0 ;\'f' ; - Q i e
if/ i {‘(;/ \»O }'\_,,
‘_”\' ' ’ ‘r’f
Py
T
9. The speed of the block when it reaches the point Q is o R
S e 45 Q W) ugHdn 2, s9a g & |
(A) 5ms 10 ms™ (C) 10n3ms™ (D) 20 ms™

10. The magnitude of the normal reaction that acts on the block at the point  is
?ggtr{, ek WS dTel 3ITel §e7 b1 uREmT &
A)

75N (B) 8.6N (C) 115N (D) 225N

)
o 10 TN
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Paragraph for Questions 11 and 12 A%

UeT 11 30 12 & forg srede

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

wmﬁaﬁqawaéoowzﬁwﬁmoowwwﬁamﬁ,aﬁzokmaﬂqﬁw
ST & ITAM F RIC o SRl A ¥ | w4 A Ted ORT aRE ar)
%@aﬁ%m%%mﬁﬁﬁweﬁmﬁammmw
P2 S WHT & | U YW 1 0 7g & gt St @ em 9w e v &
Safd TRWIER & ST F a5 § e 98 B9 T ¥ | 39 a0 ¥ uF g

PHYSICS

H-the direct transmission method with a cable of resistance 0.44Q fom " is
X J<~power dissipation (in %) during transmission is e

SO i
N/ afe O FRA &1 ST R T RTEET IR 0.4 Q o' & aa§

| z ) Rerfer & it err (% &
| Q (A) 20 4B} 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’

. tothe consumers has to be supplied at 200 ¥, the ratio of the number of tums in the
. C primary to that in the secondary in the step-down transformer is

Toe0” T SRIRER & v R ar [ ¥, 9w A R Sl erawi & g @
S _O%ﬁﬁamﬁaﬁﬁaﬁmma@mlzloﬁlﬁﬁqawﬁﬁwmwaﬁaﬁ
I Jf <1 Sl & ) el SRR ¥ mufie 9 e $ atel @) dee

(B) 150:1 (C) 100:1 (D) 50:1
_ | SpaceforRtgghWork/aifiﬁlﬂ%%rQW | NP ._,, ’ ___:Z;
; - L - T e
Vo G + o — 7S T Ng o @
N : .,,_.f-*'; m- _7 _ ,7
[P TR e ||

r
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Tl
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Paragraph for Questions 13 and 14 P
- W13 3R 14 % g srqee R

A point cha;ge ( is moving in a circular orbit of radius R in the x-y plane with an an

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

A uniform magnetic field along the positive z-axis is now switched on, which increases at'a
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

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

xy T # R Brow &) <l e § v 0 g ame o Bioig 1Ry @ oRe @ v
g Isﬁqqﬁaa?ﬁ%’mﬁaﬁam?ﬁgwwww% | 3@ V& THaH

IdIa 87 B 9P 2w F A A § Rt w9 0 W B 9% v e §
THRH X H 9ol & | ¥ Wi g9 SRM T ) Prow Rer <t ¥ | geady
83 & o W 1 A TF emf WG BT & | vo IRT Red O gRT 551 o7 iy
P HW QU & IR SR GAA A Ry W 1 A qmn 51 IR Redarws g6t emn
PEI WIG1 § | I8 9K R % 99 UF oo U ww A qRyH wea § 99 o9
YA feya et Sad DY W F srguifad e & RrTr srufie Reris y8 |

13. 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

IO &7 F uRaH & <R Bt A el R a1 w IR e & e

(A) % ® BT (C) BR (D) 2BR

he change in the magnetic dipole moment associated with the orbit, at the end of
the time interval of the magnetic field change, is |

o T gmRTa d geet &3 A uRadH &) vET 2, 99 eI % o
e 5 T 2 AR g R ot A wRad R

| st B
R e e
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Paragraph for Questions 15 and 16
_ ¥ 15 31X 16 & forg arfesg
The mass of a nucleus ZX 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 blndmg energy of the nucleus. A heavy nucleus of mass M can
break into two light nuclei of masses m, and m;, only if (m,+m,) < M. Also two light nuclei
of masses m; and m, can undergo complete fusion and form a heavy nucleus of mass

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

T ARNE 5 X P SHA (4-2) YL TG Z 5 % gomEl B @ § 7 2
S B FH & WIS ST B S ol BEA & | UF S M Pl HR TG
my T my THAM] & &1 Tl YD § frafed & awmar & aR (ny + my) < M | T

my T4 my ST & N gSld NG YO FordT NP, B M SHEE F1 W) TS
T AE €, S (ms + my) > M' | $B WA & gegae N 9 & Ry W

1 2 3 4

H 1007825 u 25 [2.014102u |7 |3.016050u | He 4002603 u
SLi - [6.015123u [71; [7.016004u |70z, |69.925325 u s | 81.916709 u

7,
O
7
>

o
o

3 30 34
éiz(;d 151.919803u ;36}3[) 205.974455 u 329&' 208.980388 u giOPo 209.982876 u

(1 u =932 MeV/c?)
15. Thegbrrect statement is -

6 ' (AL Mg
The nucleus ,Li can emit an alpha particle. 2.0 AV JENG A
(B) The nucleus g-}l"Po can emit a proton, Iy Q 0:?:” |
(C) Deuteron and alpha particle can undergo complete fusion.- ”";} ! ;; ﬂ
(D) The nuclei ;Zn and }2Se can undergo complete fusion, RS 60 o% A
- £ o >
ﬂ—éﬁqasmig ’ %IO%\QM
) TN SLi U Yol B Il Y Adbelr & | | o= T
) 11 2,°Po U Wt Icafsra &Y qadr & | o ’% J
() WWWWWWWW?I gf

(D) TR 3370 T A E25e qu weraw o waa & |

16. The kinetic energy (in keV) of the alpha particle, when the nucleus ‘;'};OPo at rest
undergoes alpha decay, is

o faRTERT A D 1Po (ewed dRal &, 9 VeB FU A TR ol

(keV H) BN & W/
\ (A) 5319 (B) 5422 5707 (D) 5818
5?;} Space for Rough WarK / WEET&Q?WWH
O Do
. *!z .f“‘ g F \)[_ . éé‘f i - ? ,, . QW\; .‘
gl BT e mnmuuumml i
ey, £

- - : - ’f\ /
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_ ¥ ~ . e O [y ?’f\
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| PHYSICS |

SECTION - 3 : (Matching List Type)

Gurs - 3 ; (A
This sectlon ‘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.

sﬂ@vsﬁngﬁmm | U&P UeT H GHAT gdl & Iqﬁa‘r‘c‘rﬂ%{qaﬁ@ﬂ?
fawea (A), (B), (C D)%ﬁﬂﬁﬁﬂﬂﬁ@ﬂﬁ%l
17. One mole of a monatomic ideal gas is taken along 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, isothermal or adiabatic.

U To-WRAS e¥ i & Yo #iel ), o 4 29 PV oRw & aF[R @)
1 WAl E~F—>G—E d E-F—H—Ed & SR Sl ¥ | §afega uw gaa:
NTHRAE, TS, ARy 47 ogT ¥ |

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

Wlﬁﬁﬁnﬁmﬁaﬁwﬁllﬁﬁﬁ@m%qﬁmﬂﬁ?w@%ﬁaﬁm
mw*mﬁﬁnﬁmmmeﬁIwgﬁﬁl

List I/ 3=t 1 List I1 / 9 11
P. G-E 1. 160 PyVyIn2
Q. G-H 2. 36PyV,
Codps :

)P Q R S

4 3 2 1
By 4 3 1 2
c 3 1 2 4
o)y 1 3 2 4

w0 1 RN
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18. Match List I of the nuclear processes with List [ containing parent nucleus and Ohe
of tl—;@e end products of each process and then select the. correct answer using the

A o
|
|

codes given below the lists - 8
13 po TifveT ufeary < o & |1 ufrael % e v P
_ _ . . - T
@ Slic e g fiy o LR S AR R T B B g e a
el SR g - |
List 1/t | List I / 11
P.  Alpha decay % [ éSO-»;SNJr
Q. B’ decay 2 U2,
p ey
R. Fission 3. mBiogphe
] .
S.  Proton emission 4 gngu ——>;;0La'+
WIEH Seaat
Codes :
P Q R s
| A) 4 2 1 3
| 8) . 3 2 4
jC{ S 14 3
: Ay
D4 3 2 q

! Space for Rough Work / &t Eﬁ%%‘({m

w0 s AR
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19. A right angled prism of refractive index g is placed in a rectangular block of
refracfive index {4, which is surrounded by a medium of refractive index y,, as shown
in the figure. A ray of light ‘e’ enters the rectangular block at normal incidence.
Depending upon the relationships between 4, 1, and t, it takes one of the four

possible paths ‘¢f”, ‘eg’, ‘eh’or ‘ei’. : _
T 1, AT B TNV I PV g2, SIS P AR AP o 1 T & |

WW%W%ﬁwﬁﬁﬁﬁaﬁﬁqWﬁﬁ‘@% | WY bl
RAR0T ‘¢ SIRIATER @i WX ifireigad omufad 81l & 1 g, 1, 3R 4y & A1 W
ﬁﬁ?ﬁgéwﬁ%‘mawwqﬁr‘ef eg’, eh’ T e’ W | T o & |

e

K3

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

T 17 R T vl B G 1B SR B v A S ik i
¥ A9 R T P B YA IRE FE SR R
i List 11 / 5 IX
Lo o> \2p
2. >y andfa > i
N

Qﬂz<ﬂ1<\ﬁlbandmh>ﬂ3

Q R S
(A) 2 3 1 4
B 1 2 4 3
s o1 23
o2 3 4 1

§pace for Rough Work / Fo A & 0 =

o B AR



20. Match List I with List IT and select the correct answer using the codes given below

theilists :

T LB A 19 gafera SR ok giodt & 9 B3 W e 51w o

List1
P.  Boltzmann constant 1.
Q. Coefficient of viscosity 2.
R. Planck constant ~ » 3
S.  Thermal conductivity 4,
ﬂﬁﬁﬁ?@ﬁ'ﬁ:

Al
P. diccqa fRidid 1
Q. Al Ul 2
R. i fadie 3
S, O™ Yleldhdl 4
Codes :

P Q R S

Ay 3 1 2 4
B 3 2 1 4
JZ), 4 2 1 .
D)y 4 1 2 3

List I
[ML*T™]
ML'T Y
[MLT K™
[ML*TK™

1T
[ML*T™)
[ML'T™
[MLT K™
[ML*T2 K™

— Qb

K
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PART Il : CHEMISTRY'

* SECTION -1 : (One or more optlons correct Type)
QUE - 1 ; (TH AT A 98l fAiwey 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.
39 G # 8 sgReeT we T € | IRF WA § AR R (A), (B), (C) 3R (D) &, oA
v aaRtE s | -

21. The carbon-based reduction method is NOT used for the extraction of
(A) Ain from SnO, (B}, iron from Fe,0,
}/aluminium from 41,0, ) magnesium from MgCO, - CaCO,
'§@ﬁ$Wﬁwmmﬁmmwmmﬁﬁm

?
(A) Sn0, ¥ &5 (B) Fe,0, ¥ AR
(C) 45,0, 9 UffrEm (D) MgCO,CaCO, ¥ HHIREH

22. The thermal dissociation equilibrium of CaCO,(s) is studied under different
conditions.
CaCOy(s) === CaO(s)+ CO,(g)
For this equilibrium, the correct statement(s) is(are)

) , AH is dependenton T
K is independent of the initial amount of CaCO,

K is dependent on the pressure of CO, ata given T

(D) AH is independent of the catalyst, if any

CaCO,(314) %WW&WWWWW@#&W
el

CaCOs(s) === CaO(s)+ CO,(g) |

3 AR & ford, WEl huH ® (E)

(A) AH TG R iR e & L]

(B) WrREwen ReRi® (K) CaCO, %W&lﬁqﬁmﬂwﬁﬂkﬂﬁmﬁ |

(C) K T7aa MM R €O, $ @ W AR oar & |
)

(D) AH TSRS (3R &) & g W e F&i e & | ST
Space for Rough Work | T T % o W= "

' [ .
Ry j PERYYS .;*'\ X

;

' . |
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23. Thegcorrect statement(s) about 0, is(are) ’ ‘
/(K -0 bond lengths are equal.
(BY" Thermal decomposition of O, is endothermic. //

C) /O3 is diamagnetic in nature. . F \,‘
) O, has a bent structure. o{ /U
0, % dad ¥ wd) 9o & () B

(A) 0-O 3NEEl B g TR & |
(B) O, 1 ariy fagrorm Swremft ¥ |
C) O, ufded ¥ |

(D) O, T dfther By & |

24. Inthe nuclear transmutation

b
9Bc+X —_— Bc+Y

(X, Y sare
_7_( v.n) ﬁz {(p.D € D) O) (r.p)

3Be+x —>4Be+Y

i (X, )8R
(A) (nn) -~ ®) (rD) (C) (n D) @) .p)
Space for Rough Work / Eﬁ%*ﬁ‘ﬁi‘%‘qm
o
T =

e e | R AL I

o
s4
-
L
=
i
L
&)




25. The-major product(s) of the following reaction isgare)

OH r
aqueous Bry (3.0 equivalents:) 2 /k/ ().)fh
SO4H % 5@5})(
¢r /@Br Br/(>[\Br
SO H
Fretferfaa s w(®) qe1 e &)
OH
Sefld Bro (3.0 ToUH)
SO5H
OH
Br Br
| B /@Br Br Br
boy SOH
P B
(A) P B) ©Q (C) R

| CHEMISTRY]

D) §

Space for Rough Work / T m%ﬁqw

**0 20

S ——
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26. After completion of the reactions (I and II), the organic compound(s) in the reaction
mixtures is(are)

wmﬁasaﬁiﬁmaﬁusﬁ?n %@aﬁéwwﬁwﬁwﬁmﬁ?ﬁ
Iifire (@R A 9a1v |

JOI\ Br, (1.0 mol)

ReactionI: H,C~ "CH -
stfufepar 1 - ?1 .0 mol) * aqueous/ Sielir NaOH

Br, (1.0 mol)

Reaction II : H3CJ\CH
AHFME: (4.0 mol) CH3COOH

SN SRS S I
H3CJj\CHzBr H3C CBr3 Br,C CBr3 BerC CHzBr H,C ONa CHBI’a
P 0 R S T U

Reaction I : P and Reaction II : P

Reaction I : U, acetone and Reaction II : Q, acetone
Reaction I : T, U, acetone and Reaction II ; P
Reaction I : R, acetone and Reaction II : S, acetone

(B)

(C)

(D)

(A) 3rfaferan 1: P iR aififsan 1n: P |

(B) 3ffshar £ : U, THeH iR aifufehan 11 : @, wiieH
(€) iR I: T, U, Wi sk aifafiear 1 : p

(

D) 3fhfshan 1: R, Tiie ik aifferar 11 - §, wfielT
Space for Rough Work / %<3 % & g ®=

g . [T
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- 21, TheK of Ag2CrO is 1.1 x 10~12 at 298 K. The solubility {in mol/L) of Ag,CrO, in a
0.1 M AgNO solution is |

(A) L1x10M /4{) 1.I1x101°  (C) L1x1012 (D) L1x107
K., (4g,Cr0,) b1 HF 298 KW 1.1 x 1072 & (0.1 M AgNO, & Raerae 9 dg,Cr0,
& faerr ArareteR 4

(A) 1.1x10°1 B) L1x1070 (C) L1x1072 (D) L1Ix107?

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

fr=faRag afifrar & SaesarEl $f Fan
OH
CHCl N C
— 7
OH"
CH, ﬂ
7
OH o v q) OH OH
OHC\©/CHO @ Q ©CHO
CH, HsC CHCl, HaC CHCly . CH;
P Q R §
(A) P (maijor) )E( @ (minor)  (C) R (minor) (D) § (maijor)
P (T Q (77 R (707 S (9e)

Space for Rough Work /ﬁiﬁlﬁ%ﬁmw

ke, ¢ @( Aﬁ 0y is I1g "t 2

ol 6l
fi] f§j)w><h‘9
=)

J T
¢ [

Nﬁﬁ A
Y E\

**0
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SECTION - 2 : (Paragraph Type)
GUS - 2 ; (AT THR)

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
ofa parag[\?ph has only one correct answer among the four choices (Al (B), (C)and (D).

R e A I B R E o Y| ll?)ﬁ?vmmaﬁkxn <l -! \I\|é
3 I o T & R Q) ER SE  A We ¥ | e o argede F a4 ue

¥ AR [P (A), B), (C) IR (D) & 7 A et (o & Wl & |

Paragraph for Questions 29 and 30
U% 29 U9 30 & ford erpae

An aqueous solution of a mixture of two inorganic salts, when treated with dilute HCI,
- gave a precipitate (P) and a filtrate (Q). The precipitate P was found to dissolve in hot
water. The filtrate (@) remained unchanged, when treated with /,S in a dilute mineral

acid medium. However, it gave a precipitate (R) with H,S in an ammoniacal medium.
The precipitate R gave a coloured solution (S),' when treated with 4,0, in an

aqueous NaOH medium.

<1 SPEE qo & TP BT BT STeiy e a9 HCL 3 gRT ST 6
U I (P) AR Th fhege (@) 0 & 1 3@&W P Wi H gorgel ¥ |
WQ@@WWW!#HSWWWW%HW%
feb] wAIfIepet WEgd W H,S & WIRT SGEY (R) Q1 € | A€W R b WY WY
NaOH 9T T H,0, @ 3ifdfehar i faerem () <<t & |

29. The precipitate P contains

(A) Pb* (B) Hg,™ (C) 4Ag* (D) Hg™

Ay pH Iufe ? - -

(A) Pb* | (B) Hg,* (Cy Ag" (D) Hg*
30. The coloured solution § contains

(A) FeySO,), (B) CuSO, (C) ZnSO, (D) Na,CrO,

i faag s 9 saRea &

(A) FeyS0,), (B) CuSO, (C) ZnSO, (D} Na,CrO,

Space for Rough Work / <2 &4 a?ﬁ'-l'qw

o 5 AR

S
x
l—
SQ.;
=
il
XL
QO
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Paragraphs for Questions 31 and 32

ty ueT 31 09 32 & ford g0
P and Q are isomers of dicarboxylic acid C4H4O4. Both decolorize Br,/H,0. On
heating, P forms the cyclic anhydride. | 7
Upon treatment with dilute alkatine KAM»O,, P as well as @ could produce one or
more than one from §, T'and U.
PR Q& SEeEiRS el C,H,0, & < FEad & | €W Br,/H,0 &
VIEN #Yd & | T A R P b UeRgss a9l B |
] 8RN KMrO, §R1 P 3R Q 3HAT-37el AFAfHAT PR U IRl U ¥ 3ifed
A §, 73R1a1 U 991 Hebd & |

COOH COOH COOH
H——OH H-——OH HO——H
H-t-0OH  HO——H H——OH

COOH COOH COOH

S T U '

M. -L()‘;?pounds formed from P and @ are, respectively

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

(
{
P3IR QERT 99 9% wHe &

Space for Rough Work / Fed B %ﬁ'ﬂ'm

AN / | i
ot (~(FCC=0

**0

u LR
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32. In the foflowing reaction sequences ¥ and W are, respectively

Pretfees sifven st 4, vt wamer &

Ha /i
¢ -—
© AICI; (anhydrous) 1. Zn-Hg/HCH
+ V - - W ¥
2. HyPO, A

gt
=
CHEMISTRY

CH,OH
¥V W
0
\
) Vo w
\ .
HOH,C
(D) \[ and/atv m
CH,OH
} CH2OH W 2

Space for Rough Work / %= &1 % fT wr

o o 5 QT
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Paragraph for Questions 33 and 34
. ¥ 33 T 34 & ford arqwE
A fixed mass ‘m’ of a gas is subjected to transformation of states from K to 1. to M to
N and back to K as shown in the figure

e I & [ sam om’ B SR YRGS KU LY M9 N 1 99 K A
g faE W e

4
K L
Pressure
HE]
N M
Volume mﬁ:[r

33. The succeeding operations that enable this transformation of states are
/g;)f’ Heating, cooling, heating, cooling (B) Cooling, heating, cooling, heating

7{ Heating, cooling, cooling, heating (D) Cooling, heating, heating, cooling
e aRaETe S 39 aaen IRadHl § Weld §, I ©
(A} TH, 331, T™, IS HE W (B) eI, T™, 391, T FA W
(C) T, 33T, TSI, ™ I | (D) TSI, T, T, TSI P W
34. The pair of isochoric processes among the transformation of states is
(A) KtoLandLtoM MtoMandNtoK
(C) LtoMandMtoN (D) MtoNandNtoK
- v URadHT @ Refdl ¥ wHsm@tTe wed 4 ©
(A) KALARLIEM B) LYMIIRNAK
(C) LAMIRMHUN (D) MUNIR NH K ‘.
: N
| Space for Rough Work / &2 & % T s T/ \\
f’/:f\l | fjf | \/

x T



|CHEMISTRY |

- : Paragraph for Questions 35 and 36
? e 35 G4 36 & fordl srjede

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

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

Cl, N &9 3R Wi NeOH & Telld fIerm gR1 ®99: &3 ok i apqeen
FfHfhar &R A (=) FART F offa-ond & WiRgd wau, PR @ 33 & | |
Cl, (g) ARSI B URART # S0, (g) & arffepar &) Searg R @1 & | R Te
BRBRY gRT AT &% DF § a1 & | § BT STel-uEeT 5 BRERY o
TP AR T Sl & |

S
14
}_.
2,
=
w
I
Q

35. Y nd Q, respectively, are the sodium saits of
hypochlorus and chioric acids (B) hypochlorus and chiorus acids
(C) chloric and perchioric acids (D) chioric and hypochlorus acids

P3R @ HA9: 570 Wfeay oo §
A) TENFIRY 3R RS ard (B) TRUTIRY 3N FiRH arve

C) FAIRT iR WRFIRS a5 (D) FAIR® AR FRURIRY 37
36. R, S and T, respectively, are

(A) SO,Cl,, PCl; and H,PO, JB/ S0,Cl,, PCl, and H,PO,

(C) SOCl,, PCL, and H,PO, D) SOCl,, PCI, and H,PO,

R, S3R THHE: &

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

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

Space for Rough Work / <% &1 % fog wme

i

/\/f(\u/]" ( H /‘,HM
( o . 13/ % - \ Y
S Ha (0
DS ) L R — bl
W7 2oy . AN nmumuuumumnm
i ?Jf:}#{“ ?; P e

Lo
Ml ;T oC
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SECTION 3 (Matching List Type)

This sectlon contains 4 multlple chonce questions. Each questlon nas matching lists.
The codes for the lists have choices (A), (B), (C) and (D) out of which ONLY ONE is correct.

& GUS A 4 ggfamed W § | LES] WW%!W%%{QW%
RBE (A), (B), (C) ik (0) & Rl & haer v w0l & |

37.  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 II
and select the correct answer using the code given below the lists :

List1 List IT
P. (C,H;xrN + CH;COOH 1. Conductivity decreases and then
X Y increases
" Q.KI(0.IM) + AgNO; (0.01M) 2. Conductivity decreases and then
X y does not change much
R. CH3COOH +KOH 3. Conductivity increases and then
X R&Y does not change much
S. NaDH + ;ﬂ 4. Conductivity does not change much
X % and then increases

X & STefly fIea # S Y 31 ool R dR-4R sten oo &, o g A
feam & Isﬁaﬁm@ﬁmwﬁﬁﬁmwnﬁﬁﬂéﬁi
WIﬁﬁ%ﬁWWH&TW?%%W BT YGHT Pk

T 1 A I
P. (C,Hs);N +CH,COOH 1. HIAEAN HEH & AR A et |
X Y
Q.KI(0.IM) +AgNO; (0.01M) 2. A& Hedl & R deuedr s
X Y uRafia & st |
R. CH;COOH + KOH 3. Ulaidhdl d¢dl & R deuwdad e
X Y uRafde T8t gR |
S.NaOH + HI 4, FAhal AfE wRaffg T8 B sk
X Y SREEIGIEECIE
Codes : ,
P Q R S jif\g,.a:,@
A 3 4 2 1 AR
(B) 32 1
L2 3 _4.1
D) 1 4 3 2

o 28 VRO

B
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38. The standard reduction potential data at 25 °C is given below.
AFE ST fvg 25 °C W) R €
E°(Fe¥*, Fe?*) =+ 0.77 V;

TR —apge —trd

E°(C', Cu) =+ 034 /;

E°(Cut, Cuj=+0.52V £ = 2 o’%”ﬁ)m
E°[Oy)(g) +4H* + 4e” - 2H,0] =+1.23 V; oy
E°[0,(g)+2H,0+ 4e” —40H] =+0.40 V y

E°(Cr*, Cr)=-0.74 V; _'f.'.w) wi/ .,

E°(Cr¥, Cr)=-091V ,?7

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

W1 R e g @ g 1A RY T sere v 9 g )
ITT T yferat & A el T e F1 5 aRe dal o) gy

List Rﬁfﬁ/b List I RE 11

CHEMISTRY .

P. E°(Fe* Fe) \ . -0.18¥
Q. E°(AH,0 == 4H" + 40H‘) 2. 04V
R, E°Cu* + Cu —2Cu") 3. =004V
S.  E°(Cr, Cr¥) 4 083V
Codes :
P Q R S
A 4 1 2 3
B 2 3 4 1
(C) 2 3 4
3 4 1 2
7 Space for Rough Work / %=2 &4 &% T @
AL | ‘ /)
“ *, 2 e - ) . -
SIFE 2 a3eaY) - s1(P)(2)
[ A 0/;\{‘?4:3
= e
_.,/"':-) j ¥ %2 é -

o B L
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39. 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 :

A1 3 fofae g sfvfisanell 7 smefim sfdHemERg @ § @ .
g 1B T 0 gARE SRy @ gl & g R T el @ i
W\qﬁﬁijﬁ'ﬁ:

List I /<7dt 1 List IT /G 11

| -
P. PbO, + H,S0, — PbSO, + O, + other product /37 ITE . NO

i ?
Q Na,8,0, + H,O — NaHSO, + other product/3r=d 2. L
’ _
R. N,H, — N, + other product/3i Il @ . 3. Warm/
S. ? 4. Cl
XeF, — Xe + other product/31~g IdT 2
Codes : |
P Q R S
Ay 4 2 3 1
B) 3 2 )\ 4
© 1 4 {213
3 4 21

/

*_8pace for Rough Work / #<a %1 % o wm=

0 30 [ RIORAEAI R
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40. Ma’tc‘h-.t,he chemical conversions in List I with the appropriate reagents in List IT and
selettithe correct answer using the code given below the lists :

T H &7 T Iarate Uil B gd 0 F Ry W Sugw sfedst ¥
S gAferd HIRY  RRi & e KT 1 Pl & 797 7P w8 S g
List I /g8 1  ListTIRER 11

P. %Cl — >-= . (i) Hg(OAc),; (ii) NaBH,
Q. ONg —— %G@ 2. NaOE¢
O<OH ,

fon—y

R, @/ —_— 3. EtBr E
, ]
S. —_— O/ 4, (i)BHé; (i) H,0,/NaOH =
N OH N ol
i
; Codes : o
Q R S
prz 3.1 4
B) 3 2 1 4
€2 3 &
D)y 372 4 1 _

Space for Rough Work / &2 &/ %WW _

g 3 LT




“PART [ll : MATHEMATICS

SECTION -1 : (One or more options correct Type)
~ 1 : (T T A At AT yarR)
This section contains 8 multiple choice questions. Each question has four choices (A),
(B), (C) and (D) out of which ONE or MORE are correct.

39 @rs A 8 TgREW T § | UAF U ¥ °R s (A), (B), (C) ¥R (D) €,
¢ U 91 A T B |

41. Let wbe a complex cube root of unity with @ = 1 and P = [p,.j] be a n x n matrix with
py= @"7. Then P* = 0, when n =
(A) 57 (B) 55 (C) 58 (D) 56
SO BT UF S TA o AT, Tl @ 1 T P = [p,] W n x n A

o, Tﬂﬁpg: 0TI, P20, -
(A) 57 55 /@8 | D) %6
—— “\

42. Thefunction f(x)=2|x|+|x+2|~||x+2]|- 2|xy|hasalocalmlnlmumoralocal -
ximum at x = :

-2 _
" -2 ® = }/2 o) 3
Bl f(x)=2|x|+{x+2|-|lx+2|-2Tx| B V& WM AT T 06 WHE

IPaa T x FAA WY, g8 &

N
L ® 3 ©) 2 2
L e Space for Rough Work/ﬁiﬁl‘é‘ﬁ;ﬁqw ‘ i
7wy \,R KR j g
\,.l\ i By § - r ?/__ /
R ReiEr
S /A |
\ fi V’i" i ;7
\9 ,
\ - =M . y
\\\\)\ > I % IR
W - _ AT
\v s
o N W A0 T
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43. Letw %andP: W'in=1,2,3,. .} Further H, ={z € C:Rez>§} and

-1 ‘ '
H,= {z €C:Rez< —2—} , where C is the set of all complex numbers. If z, € P H,,

z, € PN H,and O represents the origin, then £/ 7z, 0z, =

' 2 5
A) 5 | % ©F ©) %
wFﬂﬁﬁw=3@aerw={M:n=1,2,3,...}.w%ﬁsqﬁﬁaa

1
H1={zeCzRez>5}'c'l?ﬂ H, = {ze(C Rez<—*} G%TCQ‘I&T’H HEE B
WA € | A 2 € PAH), 2, € P~ H, 91 0 Joifig, Sefiid awar &, a9

£2,0z,=
I 2n m
(A) 5 B) ¢ ©) 3 ®) &
If 3* =45 then x = _
2 Iog3 ) ;/ 1 2log, 3
2log32~1 (B) 2-log,3 (7( 1-log, 3 (©) 2log,3-1
qfe 30 = 4+ , a9 x= £
§ n
2 log, 2 2 ¢ 1 2log, 3 O
A Tlog,2-1 ® g3 © 1TThgs ® Tigaod >
=
T
45. Twolines L, :x =35, 3—‘L —'3 and L, : x = q, Ll 2f are coplanar. Then a can z
take value(s) =
A) 1 B) 2 (C) 3 ' (D) 4
AW Ly x=5,77— =S L, 1 x=0, +-
) F&hd1 ¥
(A) 1 (B) 2 C) 3 (D) 4
PR wﬁ§pq§e for Rough Woiklﬁﬁlﬁ%ﬁm"@ﬁh' ) |
- _e,,:,{_:“,,v 1.&4».. | S 4 .i \o— Lm .-«-“"“" m!w - (". ‘!‘_- 4: . “""",{;_,,;?
e \ | z‘1 R o \;{’{._; . ; “": oo ! “ f; ;’5
Foi e f
exg 3 S 111111111

. ‘1 o . PR i
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46.

47.

48.

| MATHEMATICS |

1
In a trtangie POR, P is the largest angle and cos P = 3 . Further the mcwcle of the

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

(A) 10 (8) 18 (C) 24 Dy 22

et POR, ﬁpwaﬁw%HmcosP—g | g9 JAfaREF Bryet &1 sfaga
ST PO, OR TAT RP 1 WL N, L T MW 3 oRE Wl &var & i PN, OL
T RM T Tl AT T Qi € | q9 B @ g (e @)
XTI ST (ETTgE) § (8) |

A) 16 (B) 18 C) 24 ©) 2

Fora € R (the set of all real numbers), a = -1,
(la + 2(,1 + + na)

him —-—1-

n—® (p+ 1) [(na + 1)+(na+2) +..+t(na+tn)] 60

Thena=

IE ® 7 © 5 0
a e R (94 I<fas G 61 o), a % - 1, % {10

lim (1°+2°+ .. +n% _1

n—>© (n+ 1 [(na+ 1)+ (na+2)+ ...+ (na+n)] 60

dd a=

S ® 7 © 5 O 5

Circie(s) touching x — axis at a dlstance 3 from the origin and having an :ntercept of
length 2\/7 on y — axis is (are)

(A) X+y2—6x+8y+9=0 (B) x2+y2—6x+7y+9:0

(C) ¥+y*—6x—8y+9=0 (D) #+y*—6x-Ty+9=0

x~ 381 BT AN Y 3 T W W S el ( ?n?r ) dIT y — smtrxfz\/_eﬂ—cr@tc:
T AN T & ()

(A) ?+y-6x+8+9=0 B) ¥*+y*-6x+Ty+9=0

C) F+y*—6x-8+9=0 (D) X+y*-6x-Ty+9=0

**0

Space for Rough Work / WW%‘F&QW
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SECTION - 2 : (Paragraph Ty'pe)
3 GUg - 2 ; (ATDT 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).

g s # RErd, TN 3N STHel o B Ui arel 4 9FWT & | AR AWl
¥ W e we €, T 9 EY et W ) ued € | Rl ot arpedy & & oy
¥ gR faPde (A), (B), (C) IR (D) & 8 ¥ dasrvp S wdl & |

Paragraph for Questions 49 and 50
e 49 T 50 & ford arfedE

Letf: [0, 1] - R (the set of all real numbers) be a function. Suppose the function f'is

twice differentiable, /' (0) = £ (1) = 0 and satisfies /" (x) - 2 (x) + f(x)=ze,x [0, 1]
T & 1[0, 1] > R ( wﬁmwﬁrﬁwsﬁzﬁmﬂaa U Bor & | A

Held & IR B 7, £(0) =7 (1) =0T £'(x) — 27 (¥) + f(x) > &, x € [0, 1]
F) T B § |

49. Which of the following is true for 0 <x <17
AT APT 0<x<1 F AW I T 9

() 0<f(x) <= ® ~i<sm<l

) —i<f(x)<1 (D) —eo<f(x)<0

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

1)
Q.
*_
=
LAk
L
oot
<
=

the following is true ?
afe e ¢ f(x), ST [0, 114 319 Wqﬁx:iﬁ?@mﬁ, o Py d R
H T ® ?

W F0<f0), 3<x<] B 10510 0<x<i

) S0 </(), 0<x<y ©) F&<f@), T<x<]
Space for Rough Work /WW’&%%‘Q‘W

o | s LA
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Paragraph for Questions §1 and 52
T 51 G 52 & ford srpee

Let PQ be a focal chord of the parabola 32 = 4ax. The tangents to the parabola at P

-y o

and ) meet at a point lying on the line y = 2x + 4, a > 0.

A & PQ WRAerd y? = 4ax &1 & Tl oftar & | fRvgall P a0 W Waer
ﬁWW'WﬁﬁWW%ﬁ%Q@Ty=2x+a,a>OWﬁ{‘ﬁ%\r|

91. Length of chord PQ is
SaT PO @ TS T
(A) Ta (B) 5a (C) 2a (D) 3a

52. ' If chord PQ subtends an angle @at the vertex of y* = 4ax, then tan 0 =
afe ST PO, y? = 4ax & MY W B9 ¢ /AR &l T 99 tan 9=

2 ~2 2 -
A 57 ® 3V © 35 © 5

Space for Rough Work / Hed Y %fi‘-l‘Q“R’l‘H

e 56 AT
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53.

54.

o : Paragraph for Questions 53 and 54
’ e 53 T4 54 & ford aewe

Let $=5, NS, N S;, where

S,= {: e T:Im 1_:Z—_—IL&]> 0} and

| 1-+/3i

o T SR I

[ ]
o T EN b4

(4] T
S;={zeC:Rez>0}.
a6 S=5, NS, N S,, ST

_1+A3i
SI:{ZEC:|ZI<4}? SZ: {ZEC:[mliu&]>0} T

1-~31i

S;=1z€C:Rez>0}.

Area of § =
S &1 SFHA =

10z 207 167
A 757 B) 3~ © 75
ZmeinS 1-3i-z|=

213 2+43 343
A = ®) %9_[ © =3

| MATHEMATICS |
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L Paragraph for Questions 55 and 56
) U9 55 U4 56 & fod srfewe

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 balls

and 5 black balls.
Te U B, ¥ 1 W g, 3 @l 4 a2 dreht 3 § | v gud 4 B, mw

e, 3 @l e el 4 dreh AT § | ge ded) 9d) B, § 3 Ake TS, 4 el S qen
5 Brell g & |

§5. 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

afx Afeat B, B, o B, ¥ UAF W 1 A e T &, a9 Freeh @i

3 76l & UE # T F BN B WREar §
82 90 558 566
(A g BY w3 ©) Gz D) 6ag

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 —

afy 2 ¥ tF aefee wufia U O (S ufoenuE ¥) Prereh o § 9 e
e e 7 g e ad Fread) € 9@ §1 2 W6 9 9 B, @ Pt @)

TR ©

116 126 65 : 55
A 181 ®) 181 9/1'@? ®) 181

Space for Rough Work / &<d %14 ‘&TfﬁQ“RIFI -
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SECTION - 3 : (Matching list Type)
Gus - 3 : (YA Il UBR)

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

gﬂ@ﬂ@ﬁﬂ@ﬁﬁq T g % e gl & | gl & R sie %
faqeed (A), (B), (C) 8ik (D) € v ﬁﬁ;aa‘f“cﬁﬁ g |
57. Match Ljst—I with List -1l and select the correct answer using the code given below the lists :
List -1 List — I
P. Volume of parallelepiped determined by vectors a, & and ¢ is 2. 1. 100
Then the volume of the parallelep:ped determmed by vectors
2(d x b) 3(B x ¢)and (¢ x d)is
Q. Volume of parallelepiped determined by vectors a bandCisS. 2. 30
" Then the volume of the paralleleplped determmed by vectors
3(a+b) (b+c)and2(c+a)ls
R. Area of a triangle with adjacent sides determined by vectors 3. 24
7 and B is 20. Then the area _of the tnangl_eg with adjacent sides
determined by vectors (24 + Jb) and (d - b)is _
S. Area of a parallelogram with adjacent sides determined by 4. 60
“vectors 7 and 5 is 30. Then the area of the paral!elogram with
adjacent sides determined by vectors (7 + b) and 7 is

Al - 1Y Gl - 119 gafaa S o gt & A Ry 71 B @1 mn
Y Tal TR G -
-1 -1

P.AREN @, B w0 ¢ gR1 FeiRa Wik vewers &1 amaed 2

& |?1_6Iﬂﬁ'?ﬁ2(axb) 3(b><c)75f€IT(cxa gt fuiRa
THIR SCWheld & I &

QR 7, b den ¢ g1 FuiRe woick wewa® 1o s & 1 2 30
aaﬁﬁ"sﬁ3(3+"b’) (B + 2) T 2(2 + 3) ERT FiRa Wi

%lgmfﬁraﬁw R dor qond wfedt 2 qen b g > 24
1 | ATERT & 20 8 | a8 |Rwl @4 + 38) @ (@ - B) ER
Y b A PR e yoelt Tt BT a1 A § '
@ gwwﬁww%ﬁwﬁwww&sﬁamn 4. 60

A | bmﬁufﬁa%3o%‘laawﬁ?h(a+b)am gR1
X ﬁaiﬁawqamaﬁmwa@jﬁm g JES—

% 1Q Codes g RPN
| 52 i
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x-4 y+3 z+3

iy x-l_y zt3  x-4 y+3
58. Con51der the lines L, : —5—="7="7"",L,: 77 =77 =75 and the planes

4
P 7x+y+22—3, P, :3x+ 5y — 6z =4. Let ax + by + cz = d be the equation of the
plane passing through the point of intersection of lines L, and L,, and perpendicular
to planes P, and P,. | |

Match List — I with List — IT and select the correct answer using the code gaven below

. the lists :

+3 -4 y+3 z+3
e 1, ..____Ll == ,inxl =5 =5 T WA Py Ta+y 42223,

Py:3x+5y—6z=4 N | AT T ax + by + cz=d, TR0 L, T L, & 9Ryess
{4 | ToRA 91 N GEAA P, T P, b ofad, TAd &1 GHIGRIT § |

- 1P Gl - 11 gafed SR dor gt & A U 10 $re 31 I
BB el TR G

List T /g I List I ARG 11

P. a= 1. 13
Q. b= 2. 3
R. ¢= 3. 1
S. d= 4, =2
Codes

BN - W

3 N
\ww
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59. Match LiSt I with List II and select the correct answer using the code given below the lists:
- List -1 List - IT

L%[cos (tan“ly) +y sin (tan‘ly

cot (sin"'y) + tan (sin™! y)

o

DO | =
] é

W |

112 ,
)J + y4] takes value

Q. Ifcosx+cosy+cosz=0=sinx+siny+sinzthen 2. y2
x j—
possible value of cos —'52 is
1
R. |If cos[f—x) cos 2x + sin x sin 2x sec x = cos x sin 2x sec x + 3. 3

T ,
COS(Z + x] cos 2x then possible value of sec x is

S If cot (sin?\[1-x2) = sin (1an™ (=6)) . x # 0, 4. 1

then possible value of x is

Qfﬁmﬁ?ﬁﬁnﬁﬂﬁﬁﬂaﬁqu&m%:ﬂﬁmwﬁ@ﬁmw*
-1 -1

_ ] _ 3 172 | l -5—
P, [;lg[m (m."_lly) +y sin (tan ly)) +y4J P AT T : 2\&

cot (sin”y) + tan (sin”" y)

—

Q. T cos x + cos y+ cos 2= 0= sin x + siny + sin z TG 2. 2 o
_ O
cos%xﬁﬂmﬁﬁqﬁg E

| 1 =

R. ?Jﬁ*cos&[Hx] cos 2x + sin x sin 2x sec x = cos x sin 2x sec x 3. ) L:E_I
-

+cos(f+x) cos 2x T sec x 1 TR A & <

S. ?ﬂ%{cot(sm \/T)—sm(mn’(x\[—)) x#0, 4. 1

qg x BT FHIfad 99 &
Codes :
Q R S
A /4 3 1 2
BY4 3 2 1
J(Q,;‘?.s 41 2 1
(D){3 '4\1 2

Space for Rough Work / &% ®1q & fere wrm
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60. A ‘lip_E’L .y =mx + 3 meets y — axis at £(0, 3) and the arc of the parabola 3?2 = 16x,
0 €Y < 6 at the point F(x,, y,)- The tangent to the parabola at F(x,, y,) intersects the

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

triangle EFG has a local maximum.
Match List I with List I1 anaselect the correct answer using the code given below the
lists :

U WLy =mx+3,y- & F {5 £(0,3) TN WRaeld & 919 y? = 16x,0<y <6
%ﬁ%F(xo,yO)Wﬁﬂ?ﬂE\!Wfﬁﬁﬁﬂxo,yo)ﬂmy—%?ﬁﬁﬁ
G0, y) W redt & | @ L P wavar m 08 g SRt € & B EFG @
SIS BT TP WIH S1ferdad & |

A 1 e 119 gafe A aen gl & R RY 10 Fre b1 e s

- {E] 9T g T
List I REdt 1 List IT /gt 11
1.
1. 5 .
Q. Maximum area of AEFG is / AEFG &1 He<H 8P E 2. 4
; Q
4

P. m=

7)9\
)%
N

Y%

O i Mt

T

\\\‘__'




