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PART | : PHYSICS
SECTION -1 : (One or more options correct Type)
Goe - 1 : (TH AT AfJp TS Qe 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 @S H 8 ggfidey ued & | IR U H IR fdded (A), (B), (C) 3R (D) €, R
A T a1 e T © |

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 A is exactly known

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

STD 2d sin 0= AP YA B Y 8H O B AT X d BT A ST A8 & |
OHI AFO0 990°F dig H & | a1 o' &1 919 &4 uRYEd: §1d & a1 6%
9 | Ffe, 0 F T AR Y 99 & | SN 9 BT HH 0° | ggdT & ad

(A) d¥ FRug e Rer &t & |
(B) d¥ FRus Ffe g & |

(C) d¥ = e ReR gl g |
(D) d¥ fr=Te Ffe gedt & |

ANSWER : D



| PHYSICS |

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

densities +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.

(D) the electrostatic field has same direction.

Q1 3MATAD R, TAT R, FIa1 arel Ml B HAL: +p T —p (HEHAM I 3L
g9 MR fFar T & | 39 Ml B o A <9iv o ER 39 UeR Wi
HR G T & & 4 3R wu @ fsifea g | rfasifad &aF & 7dd fdg W
(A) ReR Je@ & g € |

(B) RerR Jgd favg R & |

(C) ReR Jggd &3 &1 gRAT 3R 7 |

(D) ReR Je@ &= @ e te9aH & |

ANSWER : CD
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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 7. '

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

(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

l(l)O 20r0 3(1)0 4(')0 5(;07
T (K)
foa # &l o 9t faRdre S arlRar (€) &1 aus= (1) R fFrfRar & g9t
TR | A9EE W0 | 500 K % ¥9M &) 9 ¥dd gfg Bt & | AM R R
3T H uRacaq SUeg &, 79 uaerd d ®F 91 (A) Jhavd Ifde 98! 8 () 2
(A) 0-100 K & 19, raeniid &1 &1 &% a9a R IR anfraan fezamgft |
(B) 0-100 K 9% OIUHE &I g8 TR GINNT ST, 400-500 K 999 & S
e B ST DI JoI T H HA |
(C) 3raINfT ST BY & 400-500 K I9HH & &1 aRafad & |
(D) FSAT STFINTOT P &Y 200-300 K ITUHE & 9 9 V&1 & |

ANSWER : ABCD or BCD

The radius of the orbit of an electron in a Hydrogen-like atom is 4.5 a,, where q, is the
. : . 3n .
Bohr radius. Its orbital angular momentum is Py It is given that 4 is Planck constant

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

Ud BTESIO-AH URATY] & Foldai &l BI BIRT4.5 g ¥ STl g IR Broar & |
T T B T Bl W an g | R # fe g e P T R Rea
faaie & | WA & RN 8 IR Icarod [ & aioraed @) GwEg &

9 9 9 4
(A) 3R B) Ter © sz D) 3R

ANSWER : AC
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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 "\ /G—IM

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

GM
L~ »
(C) The minimum initial velocity of the mass m to escape the gravitational field of

the two bodies is \ /2 (L;M.

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

31 fiel oW 7% &1 s M, & §F9 &1 g0 PI2L ReR T T 8 | 84
fUSi & Pl @1 Sre drell @ & A 95 A, (6 m SS9 BT B0 w4
veIfid foar St & | Joecrdyl adie G | g gaRE ¥ ()

(A) 1 ST & Toarpyul &3 § YT & Y S m &1 Gaa9 gRfuE a7

GM 5 -
4 “—L—E}I
(B) = fUSi & Yoyl &3 W U & Y GH m Bl Frad IS a7
2 QLA—J%I |
(C) =1 fUsi & oAyl &3 ¥ Uty & oY G| m &1 Frad URINS a1
2GM
Al

the two bodies is 2

(D) THA m B! Holl dad ReR & & |

ANSWER : BD



| PHYSICS |

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

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

time is 1 = ud
me IS w e

(C) the time at which the maximum compression of the spring occurs is ¢ =4?”\/%

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

Sz [m

second time is ¢t = I\ %

TYUEN &S 9d IR UST g3 k 9l ReRie @1 gogAE Ifed B & e R 9
m SSIHT BT HUT ST AT & | 39 8T &1 o1 RIRT 9 & | I8 o1 37Ul
ARG ¥ T ¢ = 0 W YRS ST diTw, 9 IGHE 81 381 & | 99 $7 al
T 0.5 4 BIA €, T€ U §¢ SHOR A IR HOg BT & | 39 WUg & 91

(A) 19 BT 3T ATRITARET H Aledl § SHd! T w81 ® |
(B) aammmmwﬁmmw%}WWt:n\/%él

(C) WWﬁWW@W?WWt 43”\/%% |

(D) 19 YT U AHRATIRAT W GIR] IR ORI & g8 g 1= -\ [

ANSWER : AD
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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 n 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) |

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

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

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

Teh R BT & 3Fia &Rl Wikgel dTctd dol- Bl odls H b ReR gR1/98 &1 & |
9 do9 B 2R A1 @1 aid uRAIfeTeT & 3R HHET W1 T 2 | 39
qRATRIET F 1 U URT go1E o § & 9 T ReR aR1IE | U g p & forg
S EHIET 9§ G W B, BE AT () TS 98 ¥ (D) |

(A) O0<r<R¥,JIPIT &5 LI &1 & |
(B) R <r <2R¥ d9&H1g & ot fawn awe o fean # € |

(C) R<r <2R¥, qI &3 r o & g & weRElY & freer oo w7
g |

(D) r>2R¥, e & Y A& & |

ANSWER : AD
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Two vehicles, each moving with speed « on the same horizontal straight road, are
approaching each other. Wind blows along the road with velocity w. One of these
vehicles blows a whistle of frequency f,. An observer in the other vehicle hears the
frequency of the whistle to be f,. The speed of sound in still air is V. The correct
statement(s) is (are)

(A) If the wind blows from the observer to the source, f, > f;.
(B) If the wind blows from the source to the observer, f, > f;.
(C) If the wind blows from observer to the source, f; < f;.

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

&1 gre+, 4 g% @1 a4 g, U g A &fas dse W e g B 3R
AR & | I Tsh B fRaEn Hw P A7 A 98 W ] | 57 A TP a18 S, g
B! WIS ST & | SAY 918 | 93 §U Ve Bl Wil £, 3gRy &l gAg <dl & |
frega oy # @ @ wfay & | 98 gaRE B (@)

(A) T 9 Ve | Ea DI Qen J '8t 7, >4 |
(B) I aTg HIa A UegF &t faen & g5k &, fo> 1 |
(C) AT 91y Vet 9§ I & faem H 9 <l 8, fo<f; |
(D) 3AfS 91y A A Yersh d faem | 98l &, fo<f; |

ANSWER : AB



| PHYSICS |

SECTION - 2 : (Paragraph Type)
Gug — 2 : (I B UHR)
This section contains 4 paragraphs each describing theory, experirnent, 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)
G

1 @ue ¥ Rigldl, Wanl R sifds! anfe 1 SN drel 4 e § | IR 3
Y Hefe e wed €, R 9 & orfeeT W 1 U € | & o ergee A & U
¥ IR fabeq (A), (B), (C) 3R (D) & T I PaeT T &1 |1 & |

Paragraph for Questions 9 and 10

UeT 9 3 10 F forg srpeoe

A point charge Q is moving in a circular orbit of radius R in the x-y plane with an angular
' Qo
2r
A uniform magnetic field along the positive z-axis is now switched on, which increases at a
constant rate from O to B in one second. Assume that the radius of the orbit remains
constant. The application of the magnetic field induces an emf in the orbit. The induced
emf is defined as the work done by an induced electric field in moving a unit positive
charge around a closed loop. It is known that, for an orbiting charge, the magnetic dipole

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

x-y @ H R B &1 g F A e Q 975 31ae o S0l 71fd § gRshAr & &7
& |s®qqﬁag?ﬁ@a¢ﬁa?ﬁam%5gca qHT ST Wbell & | 314 U T

YIHI &3 Bl YARHD - § Al BRI § NPT 719 0 4 B 9% U Afbvs A
THHAM &) 9 dgedl & | I8 AR 6 39 SR el @l B ReRr <l & | gaai
&3 & M 9§ BE H U emf URT Bl & | U URT fa[d &5 §RT 3®IS o 3Mae
B AT U P ARI AR AN A [BY T SR B A B URT [gdags 9 (emf)
Fel Il & | 98 99 ¥ [ S9 Ud SIAY UH el H URYHUI HRdl & a9 SHB]
Y1y fgyd gl IS PIUNG I F AU Blal & Forge! smgaifas Rerid y ¥ |
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

GIBIT &5 &b TR P SR Bt § bt 9y eqor w ORe e & @1 A &

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

BR BR
A 7 B) > (C) BR (D) 2BR
ANSWER : B

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

o7 9T SRT H g9 &5 H uRdadd 81 8T 2, 9 3=RId & 3 9,
3199 & Pal A e guer feya argel § uRadd &

B R2 2
(A) - yBOR? @ -5 © AL o eor

ANSWER : B
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Paragraph for Questions 11 and 12
UeT 11 3R 12 & faw s
The mass of a nucleus’;X is less than the sum of the masses of (4-Z) number of neutrons

and Z number of protons in the nucleus. The energy equivalent to the corresponding mass
difference is known as the binding energy of the nucleus. A heavy nucleus of mass M can
break into two light nuclei of masses m; and m, only if (m;+m;) < M. Also two light nuclei
of masses m3; and m, can undergo complete fusion and form a heavy nucleus of mass

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

U D X B GHA (4-2) o1 Td Z dieH & gl & A Q9 g ¥ |
MM & HHI $ FAed Holl Bl 999 Holl Hed & | Y SA M BT HRI i
m, Td m, SAAFT & &1 8P AP A fqufed 81 Iaar 8, AT (my + my) < M | e

ms T m, STl & QT gD ANMTD YUl HAgT Rb, Yb M’ SqHH BT ART A1
1 qHA 8, AR (ms + my) > M' | B WRANR & STAM 1 <9 # e ™ &

g [1.007825u [2y [2.014102u [ [3.016050u |%He [4.002603u
°Li | 6015123 [71; |7.016004u |70z, [69.925325u |95 |81.916709 u

3

éizGd 151.919803u §g6pb 205.974455 u §g9Bi 208.980388 u g}tOPo 209.982876 u

(1 u =932 MeV/c?
11. The correct statement is

(A) The nucleus gLi can emit an alpha particle.

(B) The nucleus g;OPo can emit a proton.

(C) Deuteron and alpha particle can undergo complete fusion.
(D) The nuclei Zan and §§Se can undergo complete fusion.

el UHeH &

(A) TR SLi Teb Vel HUT IAfSTd BR Fhal & |
(B) WD 2\°Po Ue UICH ST B Hhal & |

(C) SEXM 3R Vel &Y Yol Felgd o APhd & |
(D) T J0Zn Td AT $2Se QoI e BR qehdl & |

ANSWER : C

12. The kinetic energy (in kel) of the alpha particle, when the nucleus glOPo at rest
undergoes alpha decay, is '
STg faRmETERe | A1NE 7,°Po VOBl BRAT §, qd VBl BUT B TS FHoll
(keV H)BIN &
(A) 5319 (B) 5422 (C) 5707 (D) 5818

ANSWER : A
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Paragraph for Questions 13 and 14
- U 13 3R 14 & forg srg=e

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 s7).

T ] U & SoaaH 975 o U 1 kg SAM & [Ch B ARG | BIgT Sl & |
qE UY 40 m B0 &1 /NT AW B | [CHT U U W O e Y el § | 39
Tedh W (S O] 9o Aot 971 &1 fqudia foen § o € | o o g9l e,
%QWW?WW@WW%WlSOJMWW% |

(Tocd @R g BT A = 10 m s> AAY)

1

v

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

9 CHl 95 Q W Ugadr 7, SHD! A T
(A) 5ms™ (B) 10 ms™ (C) 10\3ms™ (D) 20 ms™

ANSWER : B

14. The magnitude of the normal reaction that acts on the block at the point Q is
g QW, e W o arel 3IfWeld g1 &1 gRHAT &
(A) 75N (B) 86N (C) 115N (D) 225N

ANSWER : A
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Paragraph for Questions 15 and 16

uTT 15 3 16 & forg srgeme

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 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.

Tep AT fdege WA 600 kW b1 TR 4000 ¥ 0R S<atfad BRaT 8, il 20 km Bl G W
ITHFRRN & STANT & g of SR St & | 396! A1 @ ST URT 989-879dT aTa
FfTT F AT ST FHAT ® T a1 AR )R Iwarft g el SFABER BT TINTHR
a1 ST A% € | UIET YNl BT QY I8 B P EH SHoll Bl 49 9gd IS Bl ©
SEfh TRAGHAR & STAN & TRid H &g 980 &F 8l & | 39 aId H Ud Sard]
STRIBHAR 0T @ 3R R AT & R 9RT &7 919 BH 8 WY | SyHieT &
R & rmeml gawR &1 g fear Srar € e SRl b Ud a9y &
dlee R faga wfa <) ST @ | I8 /ET ST Gl & b Bied g kRIRE § aen
SFABIAR IS &, g Id! Al ol Yo & | IfeciRad qava gRIsil T dreedraii
PT AT rms 9 A & |

15. If the direct transmission method with a cable of resistance 0.4 Q km ™' is used, the

power dissipation (in %) during transmission is

Ife TN Biva &1 ST fhar ov e ufeRIT 0.4 Q ko' € T9 UIET YT Bl

Rerfer 4 wfe & (% #) &
(A) 20 (B) 30 (C) 40 - (D) 50
ANSWER : B

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

& TN HRA arell Ay 7, I8 79 {5 STl g=aeER & e g
fgfaes & oucl o e &1 U 1: 102 | Ak fae@ wfed, Sudiamrelt &1
200 VR &t Sl § @ Ul SRABER W UIfe 9 fgdae & duel & d

T U B
(A) 200:1 (B) 150:1 (C) 100:1 (D) 50:1

ANSWER : A
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SECTION - 3 : (Matching List Type)

QoS - 3 : (A [l UBN)

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

T @S A 4 gRFA U € | TS U H oA GEl & | G & o Bl &
fawea (A), (B), (C) 3R (D) & RNIFH & Had T Wl & |

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

List I List IT
P. Boltzmann constant 1. [ML*T™Y
Q. Coefficient of viscosity 2. [ML'TTY
R. Planck constant 3. [MLT .G ]
S.  Thermal conductivity 4. [ML*TK™
WI@WII%WWWW%%%@WWWW
el SR i

A1 T I

P. dieced fadis 1. [MLT™
Q. MG Ul 2. [ML'TTY
R. Wi fradie 3. [MLTK™]
S. ™ ATdAGdl 4. [ML*TK™
Codes :

P Q R S
A 3 1 2 4
B 3 2 1 4
C 4 2 1 3
O 4 1 2 3

ANSWER : C
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18. A right angled prism of refractive index u; is placed in a rectangular block of
refractive index x,, which is surrounded by a medium of refractive index /4, as shown

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

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

Th yu, 3YGciich & FHDIVT ISH Pl 1, YAAHID P AAABR ATH § IGT T & |
qof SaReIT y, STUACHIG & AT ¥ fFF A g9y oguR ot g8 © | warer @l
fRT ‘e’ ARAATHR i UR Afciqad Ui &Il & | 1y, w4, 3R gy & AF W
AR Bl g3 UdTer @) fhRor IR AWa UAl ‘eof’, ‘eg’, ‘eh’TT ei’ W A TH ol 7 |

f
A5N_ - /
u]/ \ 4 \\ h

M2 H3

Match the paths in List I with conditions of refractive indices in List II and select the
correct answer usi 2c%;[the codes given below the lists:

A E A ™G S I 1 SuadieD B A A GAferd BT SR fert
& T & T PIs BT AN HRP FEl SR G
List I/ = I List I1 / 3t 11
P e—-)f 1. ,ul>'\/§y2
Q. e—og 2. ;12>ylande?ipz>y3
R. e—>h 3. =
S. e—i 4. gy < gy <2 11 and/Q@ g, > p15
Codes :
P Q R S
A 2 3 1 4
B) 1 2 4 3
c 4 1 2 3
D) 2 3 4 1

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

T H O AR aihan <1 T8 § | gE 1 H 39 gihani & SEe A1fie g
T 3ifcm TP e Ay U g | giREl & A QA 7 Bls BT 3anT e
HEl IR MY -

List I/ 1 List I1 / ¥t 11
P. Alpha decay 1. z§50—>;5N+.....
VoBI-8TY
+
Q. P decay 2. ggSU-»gf’fTth.....
B &
R. Fission 3. 213233531,_)51;§4Pb+“
fad<
S. Proton emission 4. gigpu __);L;OLa%‘_,
e Scaoid
Codes : '
. P Q R S
A) 4 2 1 3
B) 1 3 2 4
Cc) 2 1 4 3
o) 4 3 2 1

ANSWER : C
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20. 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.

T UH-WRANSE QY TG & P Al &), & 3§ 2l PV 3R & IFER al
WWB—»F—»GﬂEaEaF—»HﬁEﬁawmﬁ IWWW
GHATIA D, T, TR A7 BEIH §

P a

32P, |-~ -~

Po|---=

Vo %

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.

G 1A 8 T gl Bl G 1 H fRY T BR P gRETT & A1 gaferd Hifvig
IR Gl & 9 A T BrS BT 9@ HRP el SR g |

~ ListI/A1 List I / A 11
P. G—E 1. 160 PyV, In2
Q. G—H 2. 36PgV,
R. F—H 3. 24PV,
S. F—G 4. 31PgV,
Codes :

P Q R S
A 4 3 2 1
B) 4 3 1 2
€ 3 1 2 4
@) 1 3 2 4

ANSWER : A



PART Il : CHEMISTRY

SECTION -1 : (One or more optlons correct Type)

@UE - 1 : (TH T Afh A Ay ya™)
- 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 @S ¥ 8 Iglees ye § | UAS e H AR ey (A), (B), (C) 3R (D) &, N
q T A1 Afdp FEl © |

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

(A) O-0 bond lengths are equal.
(B) Thermal decomposition of O, is endothermic.

(C) O, is diamagnetic in nature.

(D) O4 has a bent structure.

0, % HeH § ¥dl g9 € (8)

(A) 0-03N&El B FErg RER & |
(B) O, &1 AGY RIS e & |
(C) O, ufrgaa g |

(D) O, @ W dfpd &rft & |

ANSWER : ACD

- 22. In the nuclear transmutation
Be + X — Be + Y

(X,Y) is(are)

(A) (v, n) B) (p. D) (C) (n, D) O) (.p)
ffaRaa e daiaRon

Be + X — Be + Y

7 (X, Y) 2

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

ANSWER : AB



23.

24,

| CHEMISTRY |

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

(C) aluminium from 41,0, (D) magnesium from MgCO, - CaCO,
gTell & FTsHYuT H F1e meRa sruaad Ay &1 wART 6 sreapl # A g
g7

(A) SnO, 9 fed (B) Fe,0,¥ JATARA

(C) AL0, & VgfHfram (D) MgCO, CaCO, ¥ HIRRIHA

ANSWER : CD

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) Kis dependent on the pressure of CO, at a given T

(D) A4H is independent of the catalyst, if any

CaCO,(319) & HHY fdges & Argae &1 gy fafr= sraermeil # fea
T |

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

39 TR & o, IE) e § ()

(A) AH I R Rk sxar g |

(B) wmaERen ReRid (K) CaCO, & URF® gR#ATr W fnfR et var & |
(C) K ¥gd a8 R CO, & T§ WR R oRar & |

(D) AHBBR® (3R 8l) & Y@ R R 781 =1 € |

ANSWER : ABD
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25. The K, of Ag,CrO, is 1.1 x 10712 at 298 K. The solubility (in mol/L) of Ag,CrO, in a
0.1 M AgNO, solution is

(A) 1.1x 107! (B) 1.1x107°  (C) 1.1x107'2 (D) 1.1x107
K, (4g,CrO,) BT AT 298 KT 1.1 x 10712 & 10.1 M 4gNO, & faeia # 4g,Cro,
@1 faergd dierdfier 4 &

(A) 1.1x10°" (B) 1.1x10°'% (C) 1.1x10'2 (D) 1.1x10°

ANSWER : B

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

fer=faRaa fferar & Saare/Sa@rel & gdiv

OH
CHCl3
?
OH"
CH,
Hgémuz HJE?HCIZ
P 0 R S
(A) P (major) (B) Q@ (minor) (C) R (minor) (D) S (major)
P (3=) Q (7o) R (711vT) S (=)

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

OH
aqueous Br; (3.C equivalents)
SO;H
OH OH OH OH
Br Br Br Br Br
Br Br Br Br Br
SO;H Br Br SOzH
P A 0 R S
(A) P (B) 0 (C) R D) §

frferRaa siffhar s1@) g=a S (E)

OH
© ST Brp (3.0 ToIA) ”

SO3H
OH OH OH OH
Br Br Br Br Br
Br Br Br Br Br
SO;H Br Br SOzH
P 0 R S
(A) P (B) 0 (C) R - (D) §

ANSWER : B
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28. After completion of the reactions (I and II), the organic compound(s) in the reaction
mixtures is(are)

RMRFE Sffhanet (18R 1) & R 814 & 918 e 30 4 e
Afirer (AfTen) &1 a7 |

)0]\ Br, (1.0 mol)

ReactionI: HsC”™ "CH
IR I - ?1 0 mol) % aqueous/ Teflg NaOH

0
Br, (1.0 mol)
ReactionII : H3C/U\CH3 2

AMFAIL: (4 0 mol) CH3COOH

i X X S
H3C)]\CHzBr H3C CBr3 Br3C CBr3 BerC CHzBr H3C ONa CHBr3
P 0 R S T U

(A) ReactionI: P and Reaction Il : P

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

(D) Reaction1: R, acetone and Reaction 11 : S, acetone

(A) Srfifspar 1: PR ik 11 : P

(B) 1T I : U, THITH 3R S1f¥fshan I : @, TiieH
(C) fufdhar I: T, U, TAe &R fifshar 11 : P

(D) 3rffshar 1: R, THICIT IR s1fifshar 11 : S, TdieH

ANSWER : C



| CHEMISTRY |

SECTION - 2 : (Paragraph Type)
g - 2 : (BT UHR)

This section contains 4 paragraphs each describing theory, experiment, data etc. Eight
questions relate to four paragraphs with two questions on each paragraph. Each question
of a paragraph has only one correct answer among the four choices (A% (B), (C)and (D).

UIRT 3R 3ifdhe! 3 DI S aTel 4 | AR aﬂ'dgm

g , .
?ﬁﬁ%mmﬁmﬁﬁﬁaﬂmwﬂwﬁl A A1 30T A & ued
|

¥ IR fIHeu (A), (B), (C) 3R (D) & 18 I el Ts gt G

29.

30.

Paragraph for Questions 29 and 30
U 29 T4 30 & ford 3ry=0e
A fixed mass ‘m’ of a gas is subjected to transformation of states from K to L to M to
N and back to K as shown in the figure '

Uh N & AT g m @) g gRTdT KA LY M § N a7 999 K ¥
fersr g femrg I ®

A

Pressure

qld

N M

Volume 3]’]‘{]?[7—['
The succeeding operations that enable this transformation of states are

(A) Heating, cooling, heating, cooling (B) Cooling, heating, cooling, heating
(C) Heating, cooling, cooling, heating (D) Cooling, heating, heating, cooling
aRETer S 39 Savey yRadl § 98F €, 98 ®
(A) TH, ST, T, 3T HA R (B) TeI, 7, deT, T A W
(C) TH, dSI, TSI, TH HRA W (D) SSI, T, TH, ST A W
ANSWER : C

The pair of isochoric processes among the transformation of states is

(A) KtoLandLtoM (B) LtoMand NtoK
(C) LtoMand MtoN (D) MtoNandNtoK
3raren gRadH! @t Rerfoal § aHemaes wha g §

(A) KA L3ARLAM (B) LY M3IR N¥ K
(C) LAMIIRMIUN (D) MANIIR NH K

ANSWER : B



31.

32.

| CHEMISTRY |

Paragraph for Questions 31 and 32
U 31 T4 32 & ford arfeoe

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

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

Cl, 1 T 3R ¥ NaOH & STl fIeiaq gRT $A: S 3R T 3fawe 4
ffR @) |1 (FF) TR & sifadl-erel & WIfSTH o@ul, P3iR Q 29 & |
Cl, (g) IRPIA B IURART H SO, (g) A AMHAT HR IS R <1 & | R A
BRBRY gRT A w Aiffie § a1 & | § DI TA-3Ee [Ha] BRBRY $1
U SRR T <l & |

P and Q, respectively, are the sodium salts of
(A) hypochlorus and chloric acids (B) hypochlorus and chlorus acids
(C) chloric and perchloric acids (D) chloric and hypochlorus acids

P3IR 0 ®9Y: 3¢ ArfsTd 9ol &
(A) BRUGFARY 3R FARD 30T (B) BRUGARY 3R FARY 3T
(C) TIRT 3R WFAIRS 30 (D) TR MR SRNFARYT 31+

ANSWER : A

R, S and T, respectively, are

(A) SO,Cl,, PCl, and H,PO, (B) SO,Cl,, PCl, and H,PO,
(C) SOCL,, PCl, and H,PO, (D) SOCl,, PCl, and H,PO,
R, S3R THAW: &

(A) SO,Cl,, PCIs 3R H,PO, (B) SO,CL, PCl, 3R H,PO,
(C) SOCl,, PCl, 3R H,PO, (D) SOCL, PCI, 3R H,PO,

ANSWER : A



33.

34.

|CHEMISTRY |

Paragraph for Questions 33 and 34
U 33 Ud 34 & ford 30T

An aqueous solution of a mixture of two inorganic salts, when treated with dilute HC!,
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 /,S in an ammoniacal medium.
The precipitate R gave a coloured solution (S), when treated with H,0, in an

aqueous NaOH medium.

Q1 J(BIEITD AU & Yeb (801 BT STl [qeias g HCI 377 gRT 3UTdT IR
U 398y (P) 3R Udh fhoge (Q) <dT & | @8 P H 91 A goeia € |
fhege (Q) 7 @S areliy e § H,S R fades o) smRafia v&ar 2,
foog Tl wTedd ® H,S & 9T 3fG8Y (R) T © | 3@8Y R & AR T
NaOH 9Teg¥ @21 H,0, & ffhan i faera= (5) <t g |

The precipitate P contains

(A) Pb* (B) Hg,* (C) Ag' (D) Hg*

3gey P SURYT &

(A) Pb* (B) Hg,** (C) Ag' (D) Hg*
ANSWER : A

The coloured solution § contains

(A) Fe,(SO,), (B) CuSO, (C) znSO, (D) Na,Cro,
A foeas s 8§ SuRea &
(A) Fey(SO,), (B) CuSO, (C) ZnSO, (D) Na,Cro,

ANSWER : D



35.

( CHEMISTRY]

Paragraphs for Questions 35 and 36
WY+ 35 Ud 36 & ford IreoT

£ and Q are iscmers of dicarboxylic acid C,/1,0,. Both decolorize Br,/H,0. On
heating, P forms the cyclic anhydride.
Upon treatment with dilute alkaline KMnO,, P as well as Q could produce one or
more than one from §, T and U.
P 3R Q& SEHEII® 3l C,H,0, & a1 F9agdl & | <l Br,/H,0 &1
TEH BYd & | TH B R P AT UEISSISS a91dl & |
T AR KMnO, §R1 P 3R Q JATI-31eTT AfhaT BR U el U I 3ffere
R 8, T3RMET U 9911 Fad & |

COOH COOH COOH

H——OH H——OH  HO——H

H——OH  HO——H H——OH
COOH COOH COOH
S T U ‘

Compounds formed from P and Q are, respectively

(A) Optically active § and optically active pair (7, U)
(B) Optically inactive § and optically inactive pair (7, U)
(C) Optically active pair (T, U) and optically active S
(D) - Optically inactive pair (T, U) and optically inactive §
P3IR Q&RI 9 At &er &

(A) ¢du guie § Td gav1 guies g (T, U)
(B) gavr f¥pa S Ud gaur ffkpy g™ (T, U)

(C) ¢avl guid ™ (T, U) Td §avT guids §
(D) gavr Mfpa I (T, U) T4 gavr fAmg §

ANSWER : B



36.

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

frafafaa afvfsear srgpal d, ViR wwae: €

Hy/Ni
A
AICI5 (anhydrous) 1. Zn-Hg/HCI
O y
2. HsPO,
O
(A) E‘éo and/3iR ©:;
Vo w ©
CH,OH
® I and/aiR
CH,OH
Vv W
O
@ Cp = C1)
V- o W
HOH,C
(D) \l and/3R m
CH,OH
VCHZOH W 2

ANSWER : A

| CHEMISTRY |




| CHEMISTRY

SECTION - 3 : (Matching List Type)
Gog - 3 : (A ! UBR)

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

59 YUe H 4 Jgfidmer U € | U¥e U A g gEl § | gl & fw ?le &
faqed (A), (B), (C)W(D)%ﬁﬁﬁﬁmwﬂﬁﬁ l

-

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

L H o T Nraie wuiaRl Bl gEl 11 A U T Sugdd AWeHel &
- R AT Hif qer iRl & A QU T RIS B TN e el IR g

List I /REaT I  ListIIREE I
P. %ou - >= . (i) Hg(OAc),; (ii) NaBH,
Q. %—ONa -_— %—OEt 2. NaOEt
R. () —— (O 3. ErBr
s, (7 —— Q/ 4. (i) BHy (i) H)O,/NaOH
OH

Codes :

P°Q R S
A 2 3 1 4
B) 3 2 1 4
C) 2 3 4 1
@) 3 2 4 1

ANSWER : A
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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 Il and select the correct
answer using the code given below the lists :

@l | | faRad swigfera sif¥fsareni & sl sfidHd/sravay & 4 <1 T
g1 1P gd 19 ghfea PINY Jon G & T RT TR SIS 31 W
P el IR G

List T R 1 : List IT /341 i
- ?
P. PbO, + H,50, —> PbSO, + O, + other product /3T 3G . NO

?
Q. Na,§,0, + H,O —> NaHSO, + other product/37~J 3T 2. 1

R. N,H, -?—> N, + other product/3f~J IdTE 3. Warm/T¥H
S- XeF, s Xe + other product/3/=0 IdTS 4. Cl,
Codes :
P Q R S
A 4 2 3 1
B 3 2 1 4
€ 1 4 2 3
Dby 3 4 2 1

ANSWER : D
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39. The standard reduction potential data at 25 °C is given below.
HH® AT favg 25 °C R FfaRed g |
E°(Fe3*, Fe?*) =+ 0.77 V,
E°(Fe*, Fe) =-0.44V
E°(Cu*, Cu) =+0.34 V;
E°(Cut, Cu)=+052V
E°[O,(g) + 4H* + 4e- - 2H,0] =+1.23 V;
E°[O,(g)+2H,0+ 4e- -40H] =+ 040V
E°(Cr3t, Cr) =-0.74 V;
E°(Cr, Cr)=-091V

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

A 1 H A T RS g B gd 0 H A R wEEe fave @ gafea
SITY e el & i f&d T3 PIs &1 gaT B el SR g

List I R7at I List IT /gt 11

P. E°(Fe*, Fe) 1. -0.18V
Q. E°(4H,0 == 4H' + 40H") 2. -04V
R. E°(Cu*" + Cu —2Cu") 3. -0.04V
S.  E°(Cr, Cr¥) 4. -0.83V
Codes :

P Q R S
A 4 1 2 3
B 2 3 4 1
C© 1 2 3 4
D)y 3 4 1 2

ANSWER : D
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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 11
and select the correct answer using the code given below the lists :

ListI List II
P. (C,Hs5):3N + CH;COOH 1. Conductivity decreases and then
X 2% increases
Q. KI(0.1M) + AgNO; (0.01M) 2. Conductivity decreases and then
X v does not change much
R. CH3COOH + KOH 3. Conductivity increases and then
X % ' does not change much
S.NaOH + HI 4.  Conductivity does not change much
X Y and then increases

X & STelid fqeras # a9 Y BT STeiyg faergd 8R-4R STt S 2, S gEr 9
ferar a1 € | 39 il | S AredHar b e G H & TS T
B G ¥ gAfaa SN qon gREl & 1 Y T IS &1 7@ o7
ﬂiﬁ(ﬁl’\’ﬂﬁﬁ:

T 1 GGl

P. (C,Hs);N + CH;COOH 1. FTAD "edl 8 3R qeedr] del & |
X Y

Q. KI (0.1M) + AgNOs (0.01M) 2. IrAGAl Hed! & IR T e
X Y gRafaa F&f gt |

R. CH;COOH + KOH 3. ATHdl dgcll & 3R qUwdrd 3
X Y Rafdd &l s |

S.NaOH +HI 4. I@ba Ige gRafda F& & 8k
X Y EREEISEEEE

Codes :
P Q R S

A 3 4 2 1

B) 4 3 2 1

€ 2 3 4 1

)y 1 4 3 2

ANSWER : A



PART Il : MATHEMATICS

SECTION - 1 : (One or more options correct Type)
U — 1 : (Th T 3MfIeh Tl fdhey Uah)

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 @ # 8 ggfiped e ¥ | UG T H IR fJ@med (A), (B), (C) 3R (D) &, R
q U AT Aferp T T |

3+i 1
a1. Letw=3[—2——1andp= W':n=1,2,3,..}. Further H, ={ze C:Rez>5}and

—1
H,= {z e C:Rez< —2—} , where C is the set of all complex numbers. If z, e PN H|,

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

i T 2n " Sn

(A) 5 B) § . € =3 D) &
3+i

Wﬁﬁw=3[7—’amp={uﬂ:n:1,2,3,...}.Waﬁrﬁ*«m
H1={ZEC:Rez>'21‘}H‘<’JIT H2={ze©:Rez<”2—1},G1%°T C \fst A=sli o1
Fgead © | A 2, e PN H,, 2, € P~ H, 31 O JaIle=g UafRiq &_arl &, a9
£z,0z,=

T T 2n Sn
(A) 5 B) % € 7 D) &

ANSWER : CD

42. f3¥*=4"" thenx=

2 log, 2 2 1 2log, 3
A) Tlog,2-1 ®) 2770g,3 © TTiog,3 O 310g,3-1
I =41, q9 x =

2 log, 2 o) 1 2log, 3
B Jleg,2-1 B 370g,3 © TTiog, sz P 2log,3-1

ANSWER : ABC



43.

44,

45.

| MATHEMATICS |

Let @ be a complex cube root of unity with o= 1 and P = [p,.j] be a n x .n matrix with
p;= @". Then P> # 0, when n =

(A) 57 ‘ (B) 55 (C) 58 (D) 56

SIS BT U AN T o T, STEl @ = 1 A1 P = [p,] Vb n x n TG
AT, WTEl p;= @™ | T4, PP=0, 94 n= :

(A) 57 (B) 55 (C) 58 (D) 56

ANSWER : BCD

The function f(x) =2 | x |+ |x+2|—||x+2|-2]|x|| has a local minimum or a local
maximum at x =

2 2
(A) -2 (B) = (C) 2 D) 3

Bl f(x) = 2|x|+|x+2|—||x+2|—2|x||mww1=ﬁuwmwwrvﬂa
IPHA T x P AT R E, a8 &
=) 2

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

ANSWER : AB

For a € R (the set of all real numbers), a # —1,

lim (14+2%+ .. +n% 1
n—>0 (n+1)*! [(na+ 1)+ (ma+2)+..+ (na+n)] 60
Thena=
—15 ~17
(A) 5 |) 7 © -5 D) —~
a € R (W IR H&A13I &1 F=ad), a = — 1, $ [
lm (1a+2a+ +na) L
n—>o (n+1)*"' [(na+ 1)+ (na+2)+..+(na+n)] 60
dd a=
w5 ®) 7 © 5 © 5

ANSWER : B



46.

47.

48.

| MATHEMATICS |

Circle(s) touching x — axis at a distance 3 from the origin and having an intercept of
length 2\/7 on y — axis is (are)

(A) x*+y*—6x+8+9=0 (B) x*+y*—6x+7y+9=0

(C) x*+y*—6x—8y+9=0 D) x*+y*—6x-Ty+9=0

X — 3 B ARG A 3 T W W FA qTE (dTel) TAT y — 3 W 21[7 A TS
I IANETe) 99 & (8)

(A) xX*+y'—6x+8+9=0 B) x*+y*—6x+Ty+9=0

(C) x*+y?—6x-8y+9=0 (D) x*+y*—6x-Ty+9=0

ANSWER : AC

Two lines L, : x =35, 3—_L— =-§ and L, : x = a, -Ll 2_2_ are coplanar. Then « can
take value(s)

(A) 1 (B) 2 (C) 3 (D) 4
AW L, x=5,70— =S WML, i v=a, 77 =3

B 9hdl &

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

ANSWER : AD

In a triangle POR, P is the largest angle and cos P = % Further the incircle of the

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

(A) 16 (B) 18 (C) 24 (D) 22
T POR, ﬁpqg*maﬂwz‘awCosP—% | 59% sifaRad Bt &1 sid.gd

Yo PQ, QR TAT RP B HHI: N, L 9T M TR 9 a¥e W9l &rar & & PN, OL
amwaﬁmmwmwm@wﬁlaa%{gﬁaﬁﬂw (oTIatl)
TG o e (arargan) & (D)

(A) 16 (B) 18 (C) 24 (D) 22

ANSWER : BD



| MATHEMATICS |

SECTION - 2 : (Paragraph Type)
Qg ~ 2 : (BT UPR)

This section contains 4 paragraphs each describing theory, experiment, data etc. Eight
questions relate to four paragraphs with two questions on each paragraph. Each question
of a paragraph has only one correct answer among the four choices (A), (B), (C) and (D).

1 @ve H fAgldl, Wrl &R sifdel anfe o1 <[ arel 4 e & | IRI
W HEfd e wed €, R 98X o1Je9E WX g1 Ued & | Bt ol erqewe A R U
¥ TR fABeT (A), (B), (C) 3R (D) & T W Pae T T HET & |
Paragraph for Questions 49 and 50
WY 49 U4 50 & ford arge0e

Let =5, S, S;, where

S;={zeC:lz|<4}, §= {zeC:[m{Z;%j\—/%[?—l}/O} and

§;={ze C:Rez>0j}.

ﬁ:m 3 |
¢ I— .
_1+3[3

S;=1zeC:|z|<4}, §,= zeC:im|* .l>0 =1
1 . 1~\/§1

49. Areaof §=
S BT & =
107 207 16 . 32
A 3 ®) S~ © 3 (o) 5
ANSWER : B

50. mmS 11-3i-27|=

zZ <

243 2 +4/3 - 3

2

ANSWER : C



| MATHEMATICS |

Paragraph for Questions 51 and 52
UeT 51 Ud 52 & fod) arj=0T

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 S black balls.

T UST B, H 1 Wbhe Tig, 3 &l e qAT 2 Hleil e 8 | Tb gas) Ul B, H 2 WS
i, 3 &1t e AT 4 Blell e § | U - Ut B, # 3 W%a g, 4 A A T
5P TG 8 |

51.

52.

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

Ife ufedi B, B, 1 B, § UAF W 1 g el ol ¥, a‘érﬁm?ﬁnﬁwﬂ
3%%@@@&7@#@%%

82 90 558 566
(A) Ga8 B) %as (©) iz (D) ¢as
ANSWER : A

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

g 2 7] @ Agfeed gafia U | (991 ufarenmus &) fFreren ond) & qun ve
ﬁamaqﬂﬂﬁ?{mﬁmﬁ% d9 g9 2 7Sl @1 Ut B, § FHem @
uTiresar &

116 126 65 55
A 181 ®) 181 © 181 D) 181

ANSWER : D



53.

54.

| MATHEMATICS |

Paragraph for Questions 53 and 54
U 53 U4 54 & ford srqene

Let f: [0, 1] > R (the set of all real numbers) be a function. Suppose the function fis

 twice differentiable, £(0) =f(1) = 0 and satisfies 1 "'(x) — 2 (x) + f (x) > €*, x € [0, 1].

A F £:[0, 1] » R (@) Irafdss Seameil &1 99=d) U Bold & | A9 iR
W 31 §R A& &, £(0)=£(1) =03 ") -2 () +f(x) = &, x € [0, 1]
DI AT HRAT & |

Which of the following is true for 0 <x <1 ?

frAddIsRo<x<1 vl am g ?
(A) 0<f() < ® -3</0<3

| |
(C) —z</()<1 (D) —o<f(x)<0

ANSWER : D

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

the following is true ?

uf%:tm:fe-xf(x),aiam[o,l]ﬁawqqaqmﬁi-wam%,aaﬁrfﬁ“@r
B T & ?

W f@O<fe), g<x<3 ®) £'0)>f(), 0<x<]

©) f0<fe, 0<x<3 0 F()<f(), 3<x<1

ANSWER : C



55.

56.

| MATHEMATICS |

Paragraph for Questions 55 and 56
U9 55 Td 56 & ford 3f=0e

Let PO be a focal chord of the parabola y* = 4ax. The tangents to the parabola at P

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

A % PO WRAAT 32 = dax aﬁwwﬁuﬁﬂm% | [S=gall P @11 Q R R
B WY W] TF 95 W) e & 1 f6 v y=2x+a,a> 0 WR R € |

Length of chord PQ is

STar PO &1 o 4TS B
(A) 7Ta (B) 5a (C) 2a (D) 3a
ANSWER : B

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

?Ilﬁ'ﬁﬂ?HPQ,y2=4ax%5¥ﬁ5fq'\’?ﬁ>WT0 3iaRd wReAl & 99 tan 0=

2 ) _
& 37 ® 3V © 5\ © 35

ANSWER : D



| MATHEMATICS |

SECTION - 3 : (Matching list Type)
Qs — 3 : (A [l YhIR)

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.
50 TS H 4 Sgfabeq Ue € | IAP ue H gAAT gl © | gfedt & fow s ¥
fadwea (A), (B), (C) 3R (D) & 9 ¥ &hael To Wel & |

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

TP XLy =mx+3,y— 3 & 5 £, 3)amu?aané€amy2—16x 0<y<o
¥ R Fry, y,) T BEd § | WRaem B R Flxg, y,) T T y-o1 B fvg
G0, y,) W PIedl & | &M L & Jaurar m WA Al Sl & {6 RS EFG %
SAGA BT Y WY 3ffehad 2 |

G 11 R 11 gAferd IY dar gl & 9 AU 10 Sre &1 531 &vd

HE IR G
List T /7t 1 List IT /&t 11
P. m= 1
1. 5
Q. Maximum area of AEFG is /| AEFG T Hg<IH gAGd & 2. 4
R. y= 3. 2
S. »= 4, 1
Codes :
P Q R S
A 4 1 2 3
B) 3 4 1 2
€ 1 3 2 4
Gy 1 3 4 2

ANSWER : A
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58. Match List I with List II and select the correct answer using the code given below the lists :

List -1 List— 1T
| L a2 12 1 5
1 (cos (tan”'y) + y sin (tan™ y)) 4] 1. —\/:
= + 2 \/3
[yz ( cot (sin”'y) + tan (sin”' y) Y takes value
If cos x + cos y + cos z =0 = sin x + sin y + sin z then 2. 12
X—y.

possible value of cos 5 s

N |

V4 ) ) .
R. If cos(z -~ x] cos 2x + sin x sin 2x sec x = cos x sin 2x sec x + 3.

V4 . .
cos(z + x) cos 2x then possible value of sec x is

S. If cot (sm \/ITxE) = sin (tan '(x\/—)) x # 0, 4. 1

then possible value of x is

WI@WII%WWWW%ﬁmeWWW

g1 IR g
-1 -1
(tan™") 1) 12 1 /5
1 (cos (tan”"y) + y sin (tan” J)J 4 1. _\/:
P. [yz ( cot (sin”'y) + tan (sin™' y) Ty H A E 2 \3
Q. afe cosx+tcosy+cosz=0=sinx+siny+ sinzdd 2. \/-2_

cos)i%'z?b"[ Jafag 919 &

T . . .
R. IfQ cos(z—xj cos 2x + sin x sin 2x sec x = cos x sin 2x sec x 3.

+cos(§+x) cos 2x A9 sec x BT TG 919 %

S. ?Jﬁcot(szn \/1———)-szn (tan l(x\lg)) x#0, 4. 1

dd x bl
Codes :
P Q R S
(A) 4 3 1 2
(B) 4 3 2 1
(C) 3 4 2 1
(D) 3 4 1 2

ANSWER : B



59. Consider the lines L1 :
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x—1 y z+3 x—4 y+3 z+3
T , L, ) and the planes

P :Tx+y+2z=3,P,:3x+ 5y—6z=4.Let ax + by + cz = d be the equation of the
plane passing through the point of intersection of lines L, and L,, and perpendicular
to planes P, and P,.

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

. xo1 £3  x—4 y+3 z+3
@I L == L P =3 = B ot W P Txky 2223,

P2:3x+5y—6z=43ﬁﬁlﬁ | 991 fF ax + by + cz=d , IERAT L13L2$9ﬁ€@?{
95 9 T[ORA g1 TAT GHAA P, I P, & Gad, FHA Bl FHIGIT & |

o - 1B g - 0@ g AR G R % R R T B @
HRh el IR G

List I /R 1 List [T R7at 11
P. a= 1. 13
Q b= 2. -3
R. c= 3.1
S. d= 4. 2
Codes :

P Q R S
A 3 2 4 1
B 1 3 4 2
€ 3 2 1 4
)y 2 4 1 3

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

List -1

P. Volume of parallelepiped determined by vectors @, & and ¢ is 2.
Then the volume of the paralleleprped determined by vectors
2(a x b) 3(Bx?)and (¢ x d)is

Q. Volume of parallelepiped determined by vectors a, band Cis S.
Then the volume of the paralleleplped derermlned by vectors
3(a+b) (b+c)and2((’ra)ls

R. Area of a triangle with adjacent sides determined by vectors
@ and B is 20. Then the area of the trlangle with adjacent sides
determined by vectors (24 + 3b) and (@ — b) is

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

List — 11
1. 100
2. 30
3. 24
4. 60

Sl ——Iﬁ?ﬁwllﬁmfﬁlﬁqawﬁfﬂﬁﬁiﬁﬁQWﬁgCTlL'lIﬁ“'T

cmqo el 3T
-1

P.afyel @, B dur ¢ gR1 Fuifa HiaR seherd &1 3maes 2
& | da qiRewl 2(7 x B), 3(T x ) @A (T x @) gRT FeiRa
AR NCheld & AT &

Q.qfe@l ¢, b dem ¢ gRT fufRd WHiaR Seherd &l Smaad 5 & |
d9 @l 3 (@ + b), (b + ) 92U 22 + ) N1 FuiRa wwieR
SChad & AT &

R.TF BT &1 &a, R sore ot afeeit @ der b gy
FreiRa 8, 20 & | 99 ARkl (24 + 35) @01 (d - B) &R
R derm Yot arel By &1 8a9%d &

S. TP AR Fgue] BT &6 Sal e qord afeei @ e

b grT PreaiRa € 30 & | 99 wfee (2 + b) @1 2RI
iR e el arel FHicR agys &1 ahe ©

Codes :

P Q R S
(A) 4 2 3 1
(B) 2 3 1 4
(C) 3 4 1 2
(D) 1 4 3 2

ANSWER : C

g -1
1. 100
2. 30
3. 24
4. 60
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