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" PART! : PHYSICS
SECTION — 1 : (One or more optiohs correct Type)
e ~ 1 : (T T 3AF A fiwer uam)

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.
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1. Two vehicles, each moving with speed u on the same horizontal straight road, are

o
AN
8%

X

o

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 ¥. The correct
statement(s) is (are) |

(A) If the wind blows from the observer to the source, 5> f;.
If the wind blows from the source fo the observer, f,> f1. -
M the wind blows from observer to the source, f> < f.
(D) If the wind blows from the source to the observer, f, <f1.
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| PHYsICS |

2. A steady current / 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 /. Consider a point
P at a distance » from the common axis. The correct statement(s) is (are)

(A) Inthe region 0 < r < R, the magnetic field is non-zero.
(B) Intheregion 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) Inthe region r > 2R, the magnetic field is non-zero. - -
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|_PHYsICS )

3. Aparticle of mass m is attached to one end of a mass-less spring of force constant £,
lying on a frictionless horizontal plane. The other end of the spring is fixed. The
particle starts moving horizontally from its equilibrium position at time 7 = ¢ with an

initial velocity u,. When the speed of the particle is 0.5 uq, it collides elastically with a
rigid wall. After this collision,
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(A) the speed of the particle when it returns to its equilibrium position is wu;.
(B) the time at which the particle passes through the equilibrium positidn for the first

time is ¢ = 7\ [=
ime Is T P

(C) the time at which the maximum compression of the spring occurs is ¢ =i37_r ‘\/%

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

dtimeiss =22 [2
second time st = 3 I
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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 gravitationa! field of
the two bodies is 4 "GA—J

N L7

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

the two bodies is 2 /GTM

(C) The minimum initial velocity of the mass m to'escap'e the gravitational field of

the two bodies is 2\ / g—%ﬂ-{

(D) The energy of the mass m remains constant.
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The radius of the orbit of an electron in a Hydrogen-like atom is 4.5 ay, where aq is the

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

and R is Rydberg constant. The possible wavelength(s), when the atom de-excites,
is (are)
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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 con‘tinuously from 0 t‘o
500 K at a constant rate. Ignoring any volume change, the following statement(s) is

(are) correct to a reasonable approxiration.

(A)
temperature 7.

the rate at which heat is absorbed in the range 0-100 K varies iinearly with

heat absorbed in inc'reasin-g the temperature from 0-100 K _is less than the heat

required for increasing the temperature from 400-500 K.
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Please read the instructions carefully. You are allotted 5 minutes specifically for this purpose.,

there is no change in the rate of heat absorption in the range 400-500 K.
the rate of heat absorption increases in the range 200-300 K.

CODE

WedH 3iF : 180
Maximum Marks : 180

!
<
B
o

fer / INSTRUCTIONS

A WY . A. General:

1. g YR TS .05 & TP gg—% dg e 7 | This bookletis your Question Paper. Do not break the
IS 99 9 el & g1 g Ay o Ry wry | | seals of this booklet before being instructed to do so

' by the invigilators.
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(_PHYSICS |

7. 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 ovedap, as
shown in the figure. At all points in the overlapping region,

(A} the electrostatic field is zero.

(B) the electrostatic potential is constant.

(©)
)

the electrostatic field is constant in magnitude.

the electrostatic field has same direction.
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[ PHYsICS |

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

*%k 4

8.
corresponding angles € in the range 0 to 90°. The wavelength 1 is exactly known w
and the error in @ is constant for all values of 8. 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.
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("PHYsics |

SECTION -2 : (Paragraph Type)
Gus - 2 : (DT 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 coirect answer among the four choices (A}, (B}, (C) and D).
WG 38 weT &, O 9 ) Ieee oo ye | 0 T 7 & v
P IR FIFe (A), (B), (C) 3R (D) & R ¥ Farer vap it Wt ¥ |
Paragraph for Questions 9 and 10

U¥T 9 3IN 10 ¥ forg argede

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.

TP AU fqega |3 600 kW B wfT 4000 VIR I Bl €, 20 ke B G W
SUMITRT P SUE & oI @ o o) & | STP! 7 A Ied UR] IR Aol
%ﬁaﬁﬁwmm%maﬁﬁmweﬁmﬂqmmmm
forar i @ & !W@Jﬂﬁﬂﬂﬁaﬁw%ﬁ?wﬁmmmﬁm'm%
SI9fd SFEGER § SHRIMT F a¥d § &9 959 39 21 & | 39
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9. 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 7, the ratio of the number of turns in the
primary to that in the secondary in the step-down transformer is

o = H, a8 7 5 Serl et & e g
%ﬁwﬁaﬂéaﬁﬁwmaﬁmﬁl:m%wﬁ:ﬁgﬁmﬁﬂwﬂtﬁmﬁﬁ
200 VIR < I R @ o grRantR F w9 e % ol 9 g
H1 AU &

(AY7200 : 1 (B) 150:1 (C) 100:1 (D) 50:1

10. If the direct transmission method with a cable of resistance 0.4 Q km ' is used, the
power dissipation (in %) during transmission is : |
H%Qﬁé?éﬂaﬂaw%nﬁmmﬁmaﬂu%ﬁamgm"%aawaWﬁ
Rerfcr 7 wifed er (% M & |
(A) 20 ( 30 (C) 40 (D) 50
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Paragraph for Questions 11 and 12
W 11 3R 12 & forg arenE

A smali 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 572).

Uh W T & Ieddq Qg U@ 1 kg U & e B e § eigl Wi & | g
TE T 40 m IS @1 1T Ay & | et o v WA ged 5T Wbl § | g9
Tedh W TH TV 9 qreifdre 3 @ fansia faen § e € 1 faa ¥ 9y o,
ﬁﬁgaa?m%%waﬁwaﬁaﬁmméﬁmlswmmmé |
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11.  The magnitude of the normal reaction that acts on the block at the point O is
g Q W, ed W oM dret SIfeid ge1 BT uRwToT &
JA)/TS N (B) 86N (C) 115N (D) 225N

12. The speed of the block when it reaches the point Q is
SIg Tedl g Q W vgadr €, gaa Trl%r*éf

(A) Sms! (B) 10 ms™ ) 1n3ms™ (DX 20 s
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[ PHYsICS ]

Parégraph for Questions 13 and 14
W13 AR 14 % g e

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 m; and m, can undergo complete fusion and form a heavy nucleus of mass

M ' only if in3+m4) > M. The masses of some neutral atoms are given in the table below:

T NG 5 X B GGG (4-2) A TE Z Wi F gemmEl $ A @ o9 2 € |
SHAM! B BH & GG Hol B GUT ol BEd € | TP g M ST WR e
my U4 m, SHHM & <1 gd e A Refed & dwar €, o (my + my) < M | T

m3Wm4W$ﬂWWWWW,WM’WWWW
I AEQ &, U (my + mg) > M’ | T6 WA & smm A eqer § Ry W §

' 1.007825u - fH 2014102u |3y {3.016050 u ‘Z‘He 4.002603 u

(i |6015123u |7 [7.016004u |70z, [69.925325u |2, | 81916709

13264 | 151.919803u ZOGPb- 205.974455 u éggBi 208.980388 u | 210p, | 209.982876 u

64 82 84
(1 u =932 MeV/c?)
13. The kinetic energy (in keV) of the alpha particle, when the nucleus giOPo at rest
undergoes alpha decay, is
o foRmHER § e 2070 Vewtead awar ¥, d9 Yo B @) TR ol
(keV ) BT &
(A) 35319 (B) 5422 (C) 5707 (D) 5818
14. The correct statement is

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

210

(B) The nucleus ¢,"Po can emit a proton.

(C) Deuteron and alpha particle can undergo complete fusion. O\D( \
(D) The nuclei 70Zn and 82Se can undergo complete fusion. a0 b5
ﬂﬁ TR &

W“Llwwwwﬁﬂaww‘é |

J D 24°Po T CH SR B Fal & |
Kf WWWWWWWW*% |
D) e ;0Zn U4 11 E2Se qoi Hera @) wad & |

Space for Rough Work / wed B %%‘Q’Wﬁ
2\

o 4 e, QU



[_PHYsICS |

Paragraph for Questions 15 and 16
TET 15 3i% 16 & forg srpde

A point charge (J is moving in a circular orbit of radius R in the x-y plane with an angular
| Qo
_ 2 W
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 ¥.

x-ywﬁRﬁwﬁﬁamﬁwQﬁﬁmmmﬁﬁvﬁzﬁmmw
& Jsﬁ@ﬁ%ﬁ%’mﬁaﬁwﬁwwwmﬁ | 9 TH THEAT

I & DI uTHD 2w F = TR R Ao | B 7w 1E Afrve 3§
TEHEAM X W 961 & | 7€ WA b 59 SR o ) o Rer el ¥ | gway
&9 F o A B H Th emf URT BT ¥ | 7o IR Red &7 gRT SHE o9 A
P T g & ART AR gAH A B R w1 A A B R Redarws 597 emn
FET ST 8 | UE A9 § 6 99 UF A9 U pE § qRymy aear ¥ a9 owd

A fongd Mgt S PN W B ST B & R SR Reria ¥ |

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

o oy a1 § gaen a9 § oRadd 81 weT € 99 Rt % ard ¥,
T el < <N e R oot # aRa

BOR? BOR?
R N N e T

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

16.  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 '

YR & & IRAHT $ IR Be § fHE RS e R IR R & @ 5 Y

(A) fi—R | 9)/%}—3 (C) BR (D) 2BR
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SECTION - 3 : (Matching List Type)
Qrs - 3 : (YA Il ToR)

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 TS ¥ 4 qgfdwey ueT § | W H g |9 Y | gfual & B s %
fape (A), (B), (C) 3R (D) & M @ Parta wdt & | '

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.

(& TP-URAS S 1 & TP il B, ford ¥ 39 PV amw & agER @ |
I YhHl E-F—G—E  E~F-HoE ¥ & oy omay & | ¥iEfgd U9 gEe: ;
HHHGATS, TS, GHaTTR 91 S T

Py
32Py |--- -4
L
—
Vv

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. '

T A 7 gl ) 0 R R F & oRer F arr g SR
AR e & TR R T B B v v wd ow ghe |

List 1/ 91 - List IT / =t 11
P. G-oE 1.~ 160 PV, In2
Q. G-H 2. 36PgV,
R F—H 3 24_~P0V0
S. F-G 4. 31PV,
Codes : -

P Q R S
A4 3 2 1
) 4 3 1 2
€ 3 1 2 4
@y 1 & 2 4

) T L
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18. Match List I of the nuclear processes with List 11 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 ; . 8 _
T H $o @ gfbad g € 1 @ 37 ufrael & e e g B
U il G ge R 0§ | gium § Y R T ele @ wm v
e IR HIEIQ : . :
List I/ a1 List I1 / St I
P.  Alpha decay . g0 N+..
QB decay 2. DU Th+ ...
p* &
R Fission 3. e Bio> g Ph+ ...
S.  Proton emission 4. 2Pu > ;‘%a +
- Codes :

P Q R S
(A) 4 2 1 3
3 4

3

(%l 2

€ 2 1 4

(D) 4 [-‘3) 2 1
- 7
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A right angled prism of refractive index u, is placed in a rectangular block of
refractive index ,, which is surrounded by a medium of refractive index 1, as shown.

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

possible paths ‘¢f”, ‘e "or ‘ei’.

Wylamiwﬁwﬁmﬁ%ma?wmﬁwwﬁl
QUi SRR g1, JYATAIF & A F T A U ogER ol g8 € | ven o
{0 <o’ SAAPR &d TR Mdad Ayl BIel & | gy, gy IR gy & WHI W
iR BIC g5 UehTel ) fpRol AR HWa Al ‘ef, ‘eg’, ek’ AT e’ W W TS ol § |

[ —& /

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

131 123 T T L) i 1 6 9 e A o o
4R T Prs P HE Pe e IR g

H2 M3

List I/ @ I List I / ¥ 11
P e-—)f 1 ﬂ1>\/5-/12
Q. e—og 2 ;12>,uland/QfU12>u3
R. e—>h 3. Ty
S. e—i 4 y2<,u1<\ﬁpzande?i,uQ>,u3
Codes : '
P Q R S
Ay 2 3 1 4
Y1 2 40 37
€ 4 1 2 3
Dy 2 3 4 1
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20. Match List T with List IT and select the correct answer using the codes given below S
the lists : . ' '
| List I | List II
P.  Boltzmann constant b [MLTTY
Q. Coefficient of viscosity 2. ML'TY
3.

R. Planck constant [MLT K ']
S.  Thermal conductivity 4, [MLTK
TS gE @ gAfed S ok gl & 9 R 1 9is o1 mm ewe
REESIN ﬂﬁ?}l: _
Al Gl
P. dlecyH Fudie 1. [MET™
Q. ¥ OTH 2. [MLT'TT
R. Wig Hadie 3. [MLTZK™
ST ATAD] 4. [MLT?KY
Codes
P Q R S
A) 3 1 2 4
(B3 2 }1\ 4
€ 4 2 |1} 3
@ 4 1 2 3
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PART Il : CHEMISTRY

SECTION -1 : (One or more options correct Type)
QoS - 1 : (TP 97 AfS Wl Rvey uaHm)

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.

59 GUE H 8 ggRFT U & | 9D UE A °R AP (A), (B), (C) &R (D) &, o
q UH a1 Afem T © |

21.

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

YR sl (18R M) R 8N & o Rt P § odfe
Afire (@A) P I |

0
/lk Bry (1.0 mol)
ReactionI: HiC” “CH, .
Jfafpary (1.0 mol) aqueous/ Wl NaOH

0
, ) Br, (1.0 mol)
Reaction 1L : HacJ\CHa -

FFAETI: (10 mon CH4COOH

0 0 0 0 ' 0

HgCJ\CHzBr H3CJ\CBr3 Br3CJj\CBr3 BrH,C” “CH;Br - H,C” "ONa CHBry
P 0 R s T U

(A) ReactionI: P and Reaction Il : P

B) Reaction I ; U, acetone and Reaction II : @, acetone

)
) _
) Reactionl: T, U, acetone and Reaction Il : P
D) Reaction]: R, acetone and Reaction H : §, acetone
)
)
)
)

(
(
(
(A) afafepar 1 paiR aiffspar . P
(
(
(

O

B) ffHA [ U, TR &} aififran 11 : @, wieH
SRR 12 T, U, T 3l iffpar 11 : P
Atvforar 1: R, TleH &R arfifhar 11 : 5, wies

C
D

**4'

Space for Rough Work / ﬁm%ﬁm‘m

18 R



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

OH -
aqueous Br (3.0 equivalents)
SO,H
OH OH OH OH
Br Br Br Br Br
Br Br Br Br Br '
SO5H Br Br SO4H
P Q R b
(A) P (B) Q (C) R
f=tfeRaa sl a1d) g=1 Sag @)
| OH
© STel1g. Br (3.0 JoIH) )
SO4H
OH .~ OH OH OH
Br Br Br Br Br
Br ' Br Br Br Br
SOH Br Br SOH
P (4 R Ay
(A) P B0 () R

(CHEMISTRY ]

(D) §

(D) S

Space for Rough Work /WM%WW

** 4 19

| R TR

P
14
24
=
u
I
&




| CHEMISTRY|

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

OH
CHCly
— ?
OH-
CHs
OH O OH OH
OHC. i CHO @ Q CHO
CHs, HsC CHCl HsC CHCl, . CHs
P 0 R S
@/ P (major) (B) Q (minor) ©j R (minor) (D) S (major)
P (=) Q (viro) R (7T S (&)

24, The K, of Ag,CrO,is 1.1 x 10712 at 298 K. The solubility (in mol/L) of 4g,Cr0O, in a
0.1 M AgNO, solution is
(A) 1.1x10°1 (B) 1.1x10°10 (C) 1.1x10-12 Oy 1.1x107?
K, (4g,Cr0,) 1 7 298 KR 1.1 x 1012 § 10.1 M AgNO, & e # 4g,Cr0,
@1 fergan Ararediey # &

(A) 1.1x10°! (B) 1.1x10°° () 1.1x107'2 (D) 1.1x10"

Space for Rough Work / wed wE Q'TTFTQ'!EIH
AT

o g 20 B 1T T



| CHEMISTRY |

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

(A) AH is dependenton T
(B) Kis independent of the initial amount of CaCO,

(C) K is dependent on the pressure of CO, at a given T

(D) AHis independent of the catalyst, if any
CaCO,(@¥) & S faaed @ araEwn o1 s+ A= siverel § fma

RIE |

CaCOy(s) === CaO(s)+ COxg)

39 \rRTaRen & fod, WE W & (8)

By AH T W PR wRer ¥

(B) AR Rerie (K) CaCO, & IR wRRHmr R FrR 72 et & |
LSy K Fad Qi W Co, % 3™ W ik by |

MAHW(WEﬁ)a%WWﬁﬂ?ﬁW%I

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

(C) aluminium from 41,0, (D) magnesium from MgCO, - CaCO,
m@%ﬁm&mﬁmﬁmﬁamﬁ@rmuﬁwﬁmmﬁﬁqﬁ@m
g7

_(A) $n0, 9 feq (B) Fe20 ¥ AMIRA

(C) 4L0, ¥ Yfafrm (DY MgCO,-CaCO, ﬁﬁﬁ’rﬁm
Space for Rough Work / aﬁm'&;ﬁqw

. 2 LT



| CHEMISTRY)

J}V In the nuclear transmutation

Be+ X ——= Be+ Y
(X, Y) is(are)

Y (1. n) ~ (B) (pD) (C) (nD) (D) (. p)
idad Yo aaiarey
Bet X — ‘Bet Y
H (X, V)
(A} (. m) (B) (p, D) €) (D) (D) (vp)

~

@ The correct statement(s) about 0, is(are)
(A) 0O-O bond lengths are equal.
(B)
(C) 0, is diamagnetic in nature.
(D) O, has a bent structure.

0, & Hed § 9E aaqe § (@)

(A)  0-O3NEE] B TS ST & |
(BY O, %1 d1d fauter et
(&) o, vfgeana & |
By 0, B T g AR Y |

Space for Rough Work / &<d &/ % forT =1
| l { o
g h—C =t C

Thermal decomposition of O, is endothermic.

we Cw
Oxc -~ )

\
VX
QQW

1 TR



| CHEMISTRY |

SECTION - 2 : (Paragraph Type)
Gus - 2 ; (3T 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).
T TS W RS I Y offel o ) YN 9 4 90T € | AR, o]

(1T 31me U9 &, fH 9 8% oeT W 8 uv § | W T §oE ue

& 9R faweg (A), (B), (C) 3R (D) & FFH & Sact v S W & |
Paragraphs for Questions 29 and 30

U¥ 29 T 30 & ford srpene

P and @ are isomers of dicarboxylic acid C,H,0,. Both decolorize Br,/H,0. On g

heating, P forms the cyclic anhydride.

Upon treatment with dilute alkaline KMnO,, P as well as @ could produce one or }
more than one from S, T and U.

PR Q% SESEIRITE 3 C,H,0, & 9 wwiaad & | 2R Br, 0 71 B
TN @A & | T SR WP ABNY CIERFES. a0 ¥ | |
a7 @R KMnO, BRI P 3R Q JFerT-aren aififhar &) v srmar @ 9 sl
A §, 73R U 977 Faha & |

COOH - COOH COOH

H—f—0H H——OH  HO——H

H—-0H  HO—H H——0H
COOH COOH COOH
S T U

29. In the following reaction sequences V and W are, respectively

fmfeiaa arwiran srgenet & vaik woaw: €

0 H,/Ni
A
AICI5 (anhydrous) 1. Zn-Hg/HCI
S
2. HPO,
O .
: ' CH,OH
(A) o and/sR @ (B) |[ and/ 3
CH>OH
Vo w O v w
O
HOH,C ‘ ,
= 2¥N , I
d/FR ' and/af7 ©/\l
(© o an | / y Ik ' I\CHAF)H
CH,OH W 290
Vo W V

Space for Rough Work / &<d & % o ==

4 2 R
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30. Compounds formed from P and Q are, respectively
(A) Optically active S and optically active pair (T, U)
(B) Optically inactive S and optically inactive pair (T, U)
(C)} Optically active pair (T, U) and optically active § '
(D) Optically inactive pair (T, U) and optically inactive §
PR QERT & Wfirw maw: €

(A) T O S T g P I (1, 1)
®) gavr fifsea §¢d e fAf%ea 3w (7, U)
() gavi i I (T, U) T4 a0t 1 §
) gavi ffksa 3= (1, U) vd gav Ffepg §

Space for Rough Work / Fed B %ﬁl‘({‘ﬂﬂq

oy 24 | AR
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Paragraph for Questions 31 and 32
U¥T 31 U 32 & ford s

An aqueous solution of a mixture of two inorganic salts, when treated with dilute HCl,
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 H,5in a dilute mineral

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

aqueous NaOH medium. ,

31 SIS TN B TE B BT e R a9 HCI v ERT SRR Y
Y& 3aEa (P) 3R & fhege (0) a1 & | 3a&ly P T W § Yol ¥ |
frese () 77 Wi oreiy Az § A, gRT Rde o) eRafia wedr &
fog vifrer e & 4,S & Wer a8y (R) 31 ¥ | a8y R ¥ @ wiel
NaOH ¥ oI H,0, @1 Sififisan i faera (s) 3 & |

b
X
-
2]
=
7]
I
O

31. The coloured solution .S contains

(A) Fe,(SO,), (B) CuSO, (C) ZnSo, (D) Naz‘CrO4

A faeram s 4 sufera &

Mez(so4)3 (B) CuSO, (C). ZnS0, (D) Na,Cro,

32. The precipitatePc_:ontains |

(A) Pb¥ (B) Hg)* (C) 4g* (D) Hg*

Qe P Suferd &

®) Po B g ©) Ag () Hg

WY pace for Rough Work / % & & fore =
WARRAESS Tl )
d, \L Ny $
vndny 0

R) 2% $

o 2 Qi



(CHEMISTRY]

Paragraph for Questions 33 and 34

79T 33 T4 34 & ford argese

The reactions of Cl, gas with cold-dilute and hot-concentrated NaOH in water give
sodium saits of two (different) oxoacids of chlorine, P and @, respectively. The C,
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, § gives an oxoacid of
phosphorus, T.

szﬁﬂagsﬁYWNaOHéiasﬁﬂﬁamng:éésﬁ?nﬁwﬁ
s 3R @) (R FoE ¥ sifealone & Hifead aav, PAR @ &9 € |
czz(g)awﬁaaﬁwﬁaﬁfﬁsoz(g)ﬁafﬁ%maWWRém% | R Qe
PRERE £RT sifkear % e § <1 § | § F FA-qUEE U GRERE F
TE awerd T < 8 |

33. 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 HyPO,
R, SR THAS: &

(A) SOZCIZ’EEISFT\W H,PO, (B) SO,Cl,, PCl, &R H,PO,
(©) SOCl,, PCl, 3R H,PO, ©y50Cl, PCI; 3R H,PO,

34. 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) chioric and hypochlorus acids

PR @ HHY: 37 WS Fq9 &
fommmemaa‘rﬁmw (B) FTEUGERY AN FARY I
(C) TAR® 3R Wl 3w (D) FARP R ERYFARE 7

Space for Rough Work / T B Tki%mrm

NERL
dLQA!“‘i}Q_‘}’ - N,o p -——qi‘—’ g'LSOL - p\ SOZC]Z’

\‘-&JW 2 - v, 349

)

oy T LARHRIRRRTGHR
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Paragraph for Questions 35 and 36
UTT 35 U9 36 & ford s

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

v 19 & g caue m’ BV A IR KF LA MY N age g &
A R feard g |

A
K Z/W L
f 4
Pressure j v -
>
Qe Y ' lIl\_:
N (ool M @
Volume Wr‘ : UE_I
)
o
35.  The pair of isochoric processes among the transformation of states is
(A) KtoLandLtoM (B) LtoMand NtoK
(C) LtoMan_thoN L (D) MtoNandNtoK
aen aRadH &1 Rerferll § wonadtie wma g &
(A) KAL3NLAM (B LI M3 NY K
(C) LAMIRMEN (D) MANIR NF K
36. 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
oI S 3wy URTdH! § TREE § qg &
(A) _TH, 31, T, &1 ¥ I) (B) TSI, T, de1, TH I W
T, 331, 331, ™ WA W (D) TSI, T, TH, TSI B W

Space for Rough Work / e ma‘fﬁm"@lﬁ

"y ' - B 11T



(CHEMISTRY]

SECTION - 3 : (Matching List Type)
‘ GuS - 3 ; (FHeH I ThN) |
This section contains 4 multiple choice questions. Each question has matching lists.
The codes for the lists have choices (A), (B), (C) and (D) out of which ONLY ONE is correct.
3 GUS ¥ 4 qgRTe wed § | TOE e A gHad g € | gl & o oIs &
R@& (A), (B), (C) Ak (D) & Frid & Fdel v wdl & |
37. An aqueous solution of X is added slowly to an aqueous solution of Y as shown in List ].

The variation in conductivity of these reactions is given in List II. Match List T with List 11
and select the correct answer using the code given below the lists

List1 List I1
P. (C,H;uxN +CH,COOH 1. Conductivity decreases and the
X : Y increases :
Q. KI{0.1M) + AgNO; (0.01M) 2. Conductivity decreases and then
X Y does not change much
R. CH;COOH + KOH 3. . Conductivity increases and then
X v does not change much’
S. NaOH + HI ' 4. Conductivity does not change much
X v and then increases

x%asﬁaﬁmﬂﬁmﬁmwﬂaﬁmﬁzﬂﬂﬁ%mw%ﬁ@@ﬁ
Frgra T & | 57 SABRAe A Seg= drerpar 31 el g A < s B
%m@waﬁmaﬁqummfnﬁm@mmmm

IR G
T 1 | G|

P. (C,H,);,N + CH;COOH 1, Freda gedl § R deuen 9edl § |
X Y

Q. KI(0.1M) + AgNOj3 (0.01M) 2. dcipal HEd ¥ SR AU Sifed
X Y uRafda el gl |

R. CH;COOH + KOH 3. gEddl gedl & 3R GRLEIS] arfere
X Y yRafde =&t gl |

S. NaOH + HI 4. @ e uRafda @ e ek
X Y qgE gy |

Codes : ]

%\c
I o L D

WAt X
[ R, s

w4 2 [



|CHEMISTRY ]

The standard reduction potential data at 25 °C is given below.
A1 JUATa® f43d 25 °C W feferRea & |
E°(Fe®, Fe2*)=+0.77 1;
E°(Fe*, Fe) =044
E°(Cu?, Cu) =+ 034 V;
E°(Cu*, Cu)=+052V
E°[Oy)g) +4H" +4e” - 2H,0] = +1.23 V;
E°[O,(g)+2H,0+ 4e~ —»40H ] =+ 040 V
E°(Cr, Cr)=-0.74V;
E°(Cr*, Cr)=-091V

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 :

T 1A 0 T SR g S @ 0 R e v @ gl
P 1 YRl & T & T T 31 997 33 9 SR g

List I /3t 1 List IT /g2t 11

CRME .. nroa tet

>
14
-
=
T
=
S

.
}
i
&
&

P.  E°(Fe*, Fe) | —-0.18}

Q. E° (4HO 4H" + 40H") 2 04V

R, E°(Cu* + Cu —2Cut) 3. -0.04V
. . E°(Cr, Cr*) 4, -0.83V
] Codes :
| P Q R S

A) 4 1 2 3

B) 2 3 4 1

() 2 3 4

X i D
Space for Rough Work / &= & & foorwm=
, (n —0-74 ook e y
4021 T a0 7! 3+ —ok
Ao. -
| qu—{— %) _.,————T,]—“ Oh,l,‘_(__—_::?(//\ @ﬂ —+- 2e )Ca,:ﬂ
j A -+ |
e ey C’“L =
G te —> 0 L_,l’r €
OAQ/{’J(— G *%@1 + - gq'

* B R
; TR e ‘«Ju O

.y " A



| CHEMISTRY

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

ﬁﬁlﬁ%@ﬁﬁ@%ﬁﬂfﬁm@ﬁmaﬁfﬁéwwﬁnﬁﬁ@

€1 1 g W Ao s aur gt & e g T ele @1

List I /71 1  ListINgE 11
P pb0, + H,S0, —>= PHSO, + O, + other product /3 Seqrg L NO

, &
Q Na,S,0, + HO —» NaHS0, + other product/r Sarg 2

(47

?
R, N,H, — N, + other product/31J 3T . 3. Warm/TH
S ! 4 Cl
- XeF, — Xe + other product/3f~ 3T . )
Codes :
P Q R S

A) 4 2 3 1

® 3 2 1 4

C) 1 3

il

Space for Rough Work / el % & falg @

]
N
& =

o 30 | ATV
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40. Match the chemical conversions in List I with the appropriate reagents in List Il and
select the correct answer using the code given below the lists :

WA T ot woraet o g4l 1 ¥ Ry 1 swge sfredet §
w1 Aferd BT T Rl F e RT T e F1 1 ww [ IW G

(€)
(D)

@/ —_— Oij“ 3. ErBr
r

o w0

List L /g1 1 | List 11 /4! 11
e >= 1. (i) Hg(OAc)y; (i) NaBH,
ONg ———= 9—05: 2 NaOE:

— O’ 4. (i) BHy; (ii) H,0,/NaOH

>
Y
B
2
=
-
I
O

el N =N S ¢ )

R
1
1
4
4

**4

Space for Rough Work / %<2 %14 & fore ®Im=

g- 117
.54
0 3 — X0
A _ e.u

|

L™ e — L A "hZo s

.34
O
ol —

o
o . auels

Ca Lt

31 AR R



PART lll : MATHEMATICS

- SECTION -1 : (One or more options correct Type)
QuE — 1 ; (U a1 AfSd Wl fader yhr)

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.

= @ve ¥ 8 qERiE@ ue § | vew wed # AR fwe (A), (B), (C) IR () 7, o

¥ U AT 3few W E |
T

41. In a triangle PQR, P is the largest angle and cos P = 3 Further the incircle of the
triangle touches the sides PQ, OR 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)y 22

: 1 _

frqe POR, § P 9ETH TV & @ cos P=7 | F0E AR S P AT
Yorell PQ, QR T RP B TH¥RT: N, L T MWSHHWWW?%PM oL
JoT RM ) orargdl HAMTG @ RS § | d9 B @1 e (TRt B
IR TS (@RSl § (8)
(A) 16 (B)- 18 ((3)/2'4 (D) 22

42, TwolinesL, 1 x =23, L.z and L, :x=aq, Lo are coplanar. Then ¢ can

1 3 -a N 2 -1 2—-0

take value(s)
(A) 1 (B) 2 (C) 3 D) 4
& R L, 3= 5,52 =5 W Ly v =0, =57 o W § | T o F1AH
& gl & |
(A) 1 (B) 2 (C) 3 (D) 4

**4

Space for Rough Work / Fa T & T ®H
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43. Circle(s) touching x — axis at a distance 3 from the origin and having an intercept of
length Z\ﬁ on y — axis is {are)
(A) X*+y*—6x+8y+9=0 (B) x*+y*—6x+Ty+9=0
(C) x¥*+y*—6x-8y+9=0 (D) X*+y*—6x—-Ty+9=0
x = 3] I eIy W 3 g8 W W B qrell (@rel) FR>AT y - T W 27 G

(A) B HyP-6r+8y+9=0 (B) X’ +y —6r+7y+9=0
(C) +y—6x—8y+9=0 “(B) x2+yE—6x—Ty+9=0

44, ForaeR (the set of ail real numbers), a = -1,

lim (1a+2a+ +n“) ___‘[__
no® (n+ 1) (na+ 1)+ (na+2)+ ...+ (na+n)] 6
Thena= _
| -15 -17
(A) 5 - B) 7 C) - O) =~
a € R (T IRAfAS GBI $T Te), a = 1, F 10
lim (1°+2%+ ... +1n% _1
n—9% (n + 1)“- [(na + 1)+(na+2)+ .+ (na+n)] 60
aié}ﬁzwf[—) Em*o + mfrFntn
| -15 =17 0
(A) 5 7 A9 - O -~ $)
&L 2 2 5
45. Thefunctionf(x)=2{x|+|x+2|—||x+2|-2|x|| has a local minimum or a local
maximum at x = "_-E
-2 2 =
(A) -2 B) 3 (C) 2 ) 3 g

GAT f(x) = 21x|+|x+2|—[|x+2|~2|x||fﬁrww1:ﬁt:q=mrrmwm=ﬁu
AP R x FAF W E a8 &

_ 2
w2 ® 5 = ©:2 ) 3
Space for Rough Work / e W‘é%ﬁ’f?‘ﬂlﬁ
o)

vy 3 [T
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46. Let @ be a complex cube root of unity W|th w=#1and P=[p, ] be a n x n matrix with
p,.j— o', Then P2 20, when n = |
(A) 57 (B) 55 (C) 58 (D) 56
TP T (G S BT o Mo, Sl @ = 1 G P ={p,] Th n x n N
dlifera, Wigl p,= 0 | 9, Pr#0,5d n=
Ay 57 (B) 55 (C) 58 (D) 56

47. 1f3*=4"1 thenx=

2 log, 2 2 1 2 log, 3
A Tlg2-1 B 3700g,3 © Toigs ) 210g,3-1
qg P =41 G x= - |
2log, 2 ' 2 i 2log, 3
(B 5 — B) - ©) 77003 D) TTen3-1
2log;2-1 -2 -log, 3 1-log, 3 2log,3-1

1
—} and

3 +i
48. et M-'Zi—landP= {w':n=1,2,3,...}. Further H, ={z € C:Rez>2

2
(

H, = le €eC:Rez< ;} where C is the set of all complex numbers. Ifz, e PN H|,

2
z, e P H and O represents the origin, then £z, Oz, =
T T 21 Sn
(A) 5 (B) ¢ € 3 D) %

o
A7 b w=3%agﬂ P={w:n=1,23,..}. 39 3faR®

1 —1 < . :
Hi={zeC:Rez>‘2“}69ﬂH ={ze((“'Rcz<T} C aftas gl &1
Y@ & 1A 2, e PAH,z, € P H, 31 O Jelld=g Tl #val 8, d@
Lz, 0z,= :

s i 27 Sm
A) 5 B) % ©) 73 0) &
“ Space for Rough Work /as«ﬁami%fmm
— WY

%@3 Q’\’\)é’dp

wal % L ey T



_MATHEMATICS |

N SECTION - 2 : (Paragraph Type)
| GUg - 2 : (T UPN)

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 cheices (A), (B), (C) and D
¥ @vs 7 Ragidl, TN &R sifesl oy &1 =9 a1 4 e € 1 9R) arqewe
| wdfer are ueT €, P W 87 orgene W weA ¥ | et o s ¥ v e
& AR [qHe (A), (B), (C) AR (D) & Fd @ Faava S wdl & |

Paragraph for Questions 49 and 50
TS 49 TF 50 & ford srpede

Let PQ be a focal chord of the parabola y* = 4ax. The tangents to the parabola at P
and O meet at a point lying on the line y = 2x + a, a> 0.

AT {6 PQ RYE 3 = dax BT U AR Sfiar & | RAgeli P aen 0 ww waay
31 v Y 0@ farg o frerdt € o Xy =21+ 4,0> 0 W Re ¥ |

49. If chord PO sﬁbtends an angle 6 at the vertex of y* = 4ax, then tan #=
i S PQ, y* = dax & ¥ R @107 ¢ 3ialRa axdl & 99 tan 0=

2 2 2 2 2
(A 57 B) 37 (0 335 (0) 55 g
” 50. Length of chord PQ is :*25;
offar PO @ T ¥ - 20
A Ta B) Sa (C) 2a (D) 3a
3 3\,\ _ Or—k' | Space for Rough Work/ﬁwﬁ%ﬁlﬁw
o3 =tn-) Lplt)
U _ 4
b') “ Tl»3

R
Yo ¥5) |

| g——

4) ”

%{% ) ; T
. 2 _




( MATHEMATICS |

Paragraph for Questions 51 and 52

ued 51 U§ 52 & ford arfede

Letf:[0,1]—R (the set of all real numbers) be a function. Suppose the function f'is
twice diﬁeréntiable, £(0)=f(1)=0 and satisfies f ") -2 () + f(x) > &, x € [0, 1].
A £ 1210, 1] - R (@ IRARI® G@msii &1 §9ea9) & Bod 8 | A ool

o f8) IR ATHA €, £(0) =, (1) =0 R £ '(x) =2 (x) +f(x) 2 &', x € [0, 1]
T AT IR & |

1
51. If the function €™ f(x) assumes its minimum in the interval [0, 1] at x = e which of
the following is true ? | |
: : : 1 :
A o e f(x), SRR [0, 115 ST TG AT x =5 T il g awfEaa
B T 8 ?

' 1 3 [P 1
(A) f(x)<flx), g<x<% B) f()>f(x), 0<x<y

' o 3
__})/f(xkf(x), 0<1x<% D) f@<f(), 7<x<1

52. Which of the foliowing is true for 0 <x <17

i o<x<1 Tl ame?
® 0<f@W<o B “2<fw <y

©) -5<f)<1 | 0) -w<f()<0
Space for Rough Work / %<2 %14 & forw wm

o 36 ~ IWTERNErn
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_MATHEMATICS ,

Paragraph for Questions 93 and 54
U¥T 63 U9 54 & fort srene

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 balis. A third Box By contains 3 white balis, 4 red baiis
and 5 black balls,

U U B, A 1 e g, 3 @t T g 2 g W 8 | v g 0 B, ¥ 2 Wi
S, 31 W g 4 Frel FE | O® det 92t B, # 3 W W, 4 @ 7
5t A & |

33. 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

ﬁzﬁww%wﬁa.wﬁ(mm%wwgww
ﬁamagﬂﬁﬁamﬁmﬁ%ﬁmﬁzﬁaﬁﬁﬁﬁ@ﬁﬁmﬁaﬁ

R g
116 126 65 55
A) T31 ®) Js1 ATy D) 181
54. if 1 ball is drawn from each of the boxes B, B, and B;, the probability that ali 3 drawn =
balls are of the same colour is g
afe ofedl B, B, qon B, # yew W 1 T Frreht St 8, qa el ¢ w4 L
371 % UF @ AT F BN A e @ y”:
82 90 558 566 =
A) oz B) g5 A0 I 0) 9
Space for Rough Worklmwﬁ%ﬁww Q)ﬂ 7 ]
Ww & B e 6 R boF
h, L Ry zTe ey L3 3p 5 |
/ i . b é
b, ):jaéjf ST I
BA' 3 B «3-)( | &
3 v = é JQE_.- k’/\'—L
6. P
- 60 . '2,"'[ 4]
°° L g3 do 9o oAy
- SyST) W3 g
30 : .
o l 3 —-30‘_ 9o
B T /0 T2 79 T,




55.

56.

Paragraph for Questions 55 and 56
e 55 Td 56 & foRY AT

Let §=35, NS, N S,, where

+
i
S,=1zeC: Re z>0}.

mﬁﬁs §,08,N S, R

_1+:3i
S, ={zeC:lz|<4}, S2={zeC:Im{z -‘[_—-’-}0} =
1—\]31

= {ze C:Rez>0}.

mn |]-3i-z|=

ze

©2-43 2 +43 3 -3
9—23[ ® = ©)
Area of § =

S Pl &FAB =

107 207 167
® 3 ® 3 o 5

ﬁnATHEMAncsj -

**4

Space for Rough Work / Ho HE & [0
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This

The codes for the lists have choices (A), (B), (C)and (
g9 @IS H 4 U g | q

u\nATHEMAan

SECTION - 3 : (Matching list Type)
GUS - 3 : (AT Gl Y1)

section contains 4 multiple choice questions. Each question has matching lists.

-
f9HeT (A), (B), (C) IR (D) & W = daq v |t & |

D) out of which ONLY ONE is correct.
Y% T H e A F | gRe & fo

LA RS IE

57. Match List—1 with List —II and select the correct answer using the code given below the lists -

%k 4

List -1

P. Volume of parallelepiped determined by vectors 4,band ¢ is 2.
Then the volume of the parallelepiped determined by vectors
2(@xB),3 (B x?)and (2 x 3)is L

Q. Volume of parallelepiped determined by vectors 3, b and ¢ is 5.
Then the volume of the parallelepiped determined by vectors
3(@+B),(B+2)and 22 +3) is

R. Area of a triangle with adjacent sides determined by vectors
@ and b is 20. Then the area _of the triangle with adjacent sides
determined by vectors (24 + 35) and (7 - b)is

S. Area of a pa[zgllelogram with adjacent sides determined by
vectors @ and b is 30. Then the area of the parallelogram with
adjacent sides determined by vectors (a + byand 4 is

List - 11
1. 100

2. 30

324

4, 60

Al - 191 Gl - 19 AR SR qon gt & 9 Ry 10 318 31 gam

BYG FEl I g
_ —

P.Wfel 7, B @ ¢ gRT ReiRe wiak vowers @ amaa 2
€ | 99 afRedl 2(7 x B), 3(B x D)@ (2 x 2) =R PRy

Q.Wfe=ll 7, b 7o ¢ R FuiRa Wik wewars @ amaa 5 & |
a9 AR 3 (@ +B), (B + 2) 90 2(2 + 3) ERT FwiRe wiaR
YD Pl AT &

R.UE st o1 éorndd, et e ot wfet @ @on 2 gmo
PafRer €, 20 8 | 95 W @@ + 38) 71 (@ - B) ERT
e et gomall arer Bryst a1 Same & |

S. T SR AT P bl R eret qoy i 7 ae
b gRT PriRd & 30 ¥ | a9 wRkwl @+ 8) 9w 7 Ew
FeiRe <ders ol arer wwie] I a1 e &

Codes :
p

Q

A) 4 2
2 3

C) 3 4
D) 1 4

T s st 0 B
BP0

-1 .

1. 100 el
b =
- g
“
T

2. 30 [
=

3. 24

4. 60

3 T



(MATHEMATICS )

+3 —4 y+3 z+3
l’—:z———,Lz;xl =y1 =22 and the planes

58. Cogsider the tines L, : E“;—l=_1 1
P :Tx+y+2z=3,P,:3x+5y—6z=4. Letax+ by + cz = d be the equation of the
plane passing through the point of intersection of lines L, and L,, and perpendicular
to plancs P and P,.

Match List — | with List — il and select the correct answer using the code given below
the lists :

i@i’fL,:’£;—1=:%=zj3,L2-x;4=y1;3=z;3 qAT WATRA P, 1 Tx+y+22=3,
P, :3x+ 5y~ 6z=4 AR | AR & ax+ by +cz=d, @Rl L, g L, & Jiesg
ﬁﬁﬁ{mﬁwmﬂw;’ q P, & oFEdd, Waﬂw—ﬂ%ﬁw%l
W-Iﬁﬂiﬁ—nﬁﬁﬁfﬁﬁaﬂﬁwa@n@mﬁﬂﬂéﬁqwmwm
PP el SR G

List I RE 1 List I REH 1T -

P. a= 1. 13
Q. = 2. 3
R. == 3. 1
S. = 4, 2
Codes :

P Q R S
(AY 32 4 1
® 1 3 4 2
€3 2 1 4
o)y 2 4 1 3

Space for Rough Work | T makfr-rqm E" \’)

\«T RV

|2l

o A
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| MATHEMATICS |

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

: List -1 List - II

| RN 1[5

Z 1 (cos (tan”y) + y sin (tan” y)J 1. —\[—

; P15 , : +y* 2 \/3

w [yz cot (sin”'y) + tan (sin" y) ) 77 takes value

Q. fcosx+cosy+cosz=0=sinx+siny+sinzthen 2. \ﬁ

; possible value of cos %2 is

| 1
R.If c:os&r - x] cos 2x + sin x sin 2x'sec x = cos x sin 2x sec x + 3. 2

i1 . :
cos(z + x) cos 2x then possible value of sec x is

S, |If cot (sin‘l ‘\/1 —xz) = sin (tan“ (x\fg)) x#0, _ 4.1

then possible value of x is

T G 1 At ST o gkt & R Ry 1w B @1 wmie axE

| -1 -1
| R 1[5
: 1 (cos (tan™'y) +y sin (tan” y)J 4] I. 3 ‘\[‘
ES + 2 \3
P Lz ( cot (sin”'y) + tan (sin™' y) Y 1A E
Q. ?If%(cosx+cosy+cosz 0—smx+smy +sinz A9 - 2. -\/5

| ' cos = ?ﬂﬂﬂﬂfaﬂqﬁﬁ

b=

T . . ;
R, Ifg cos(zw x] cos 2x + sin x sin 2x sec x = cos x sin 2x sec x 3.

.
L
-
<
=
L
L
[
g
=

+cos(§+x) cos 2x I9 sec x B FHIAG A9 &

S. ﬂﬁ'cot(sm vl——)—szn(tanl(x\/_)) x#0, | 4. 1

dd x Pl
Codes :

P Q R S
A 4 3 1 2
(B) 302 1
1(}8%/3 4 2 1
' 3 4 1 2 —=

S hw k/ah—v}

__l I-\-V“f@’\tpace?v?jg > ’,\.V
Yo TT e (657 SecL( S-ly

U ) o 14)
o g | 41. | L A
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(MATHEMATICS |

A line L : y = mx + 3 meets y — axis at E(0, 3) and the arc of the parabola y? = 16x, .
0 <y < 6 at the point F(xy, ¥o)- 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 Twith List 1T and select the correct answer using the code given below the

lists :
w%@L;y=mx+3,y-mﬁsﬁTgE(0,3)amWa%arqfslﬁ.x,()gygﬁ
¥ g Flxg yp) W et € | e A R Fxy, y,) U T -3 g
G(0, y,) T e & | @l L BT JaUR m G T ot ¥ fF Bo EFG ®
e BT UFH WHNY AREH & |
Qﬁiﬂﬁiﬁﬂ%ﬁﬁ%ﬁﬁﬁﬂﬁ%%ﬁ@%%ﬁvwmmmm

TE SR g
List I R 1 List 11 /gdt 11
P. m= ' 1 '
1. 5
Q. Maximum area of AEFG is | AEFG P Heaq &% 8 2. 4
R, y,= 3, 2
S, oy = 4, 1
Codes : _
P QO R S
Ay 4 1 2 3
® 3 4 1 2
c 1 3 2 4
@y 1 3 4 2

wk 4

Space for Rough Work / %% 1 & fo1g ==
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