PART | : PHYSICS

SECTION -1 : (One or more options correct Type)
QUe - 1 : (TH AT 3Afdp el f[dpey hr)
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. . The radius of the orbit of an electron in a Hydrogen-like atom is 4.5 ao, where gy is the
3h
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) '
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[ PHYSICS |

2. 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
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.

160 200 300 400 500
T (K)
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V(,@) the electrostatic field is constant in magnitude.

| PHYsICS

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 overiap, as
shown in the figure. At all points in the pl/erlapping region,

(A) the electrostafic field is zero.
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(B) the electrostatic potential is constant.

) the electrostatic field has same direction.
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Using the expression 2d sin @ = 4, one calculates the values of d by measuring the
corresponding angles ¢ in the range 0 to 90°. The wavelength A is exactly known
and the error in @ is constant for all values of 6. As 8 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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Two vehicles, each moving with speed u on the same horizontal straight road, are
approaching each other. Wind blows along the road with_velocity w. One of these
vehicles blows a whistle of frequency f;. An 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)

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

f the wind blows from the source to the observer, f;, < f;
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[ PHYSICS

6. A steady current I flows along an infinitely long hollow cylindrical cgpguctor 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 J. Consider a point

P at a distance » from the common axis. The correct statement(s) is (are)

M In the region 0 < 7 < R, the magnetic field is non-zero.
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( In the region R <r <2R, the magnetic field is along the common axis.

In the region R <r <2R, the magnetic field is tangential to the circle of radius 7,

centered on the axis.
\M}ll the region » > 2R, the magnetic field is non-zero.
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7. A particle of mass m is attached to one end of a mass-less spring of force constant k,
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 ¢ = 0 with an

initial velocity u,. When the speed of the particle is 0.5 uo, it collides elastically with a
rigid wall. After this collision,

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

time is t = 7\ | =
imeist=orm i
47 m

(C) the time at which the maximum compression of the spring occurs is ¢ = 3\ &

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

d time is £ = 2%~ |2
seconaime st = 3 i
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[ PHYsICS |

8. 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)

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

the two bodies is 4 N\ /GTM

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

the two bodies is 2 "\ /%M

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

>
the two bodies is \ /‘iM.

(D) The energy of the mass m remains constant.
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SECTION - 2 : (Paragraph Type)
GUS — 2 : (AT UBRN)

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).
¥ vs A Ragidl, g SR sifmsl snf o1 q@i arr 4 srede laﬁ*r‘srgém
| wdfei e wee €, R 9 &Y aresT W ue & | fopeil 41 3rgees o &% ywA
& TR fqped (A), (B), (C) 3R (D) & f7 ¥ FaoT v & Wt & |

Paragraph for Questions 9 and 10

Ue 9 3R 10 F forg g

The mass of a nucleus /Zi Xis 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 my can undergo complete fusion and form & heavy nucleus of mass

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

U ARG X BT G (4-Z) S T Z 91T % garmet ¥ e @ 59 e & |
SAAMT B A & FAGST STl Bl YT Ho PES § | VP S| [T M FT N i
leﬁmzméﬁaﬁmqﬁfﬁﬁﬁaﬁﬁﬁmg?Jﬁ{(ml-i-mz)<MIHQJT
m; T my SHAM & &1 BAP AMNG QU FodT &), TF M' ST &1 W) AR
ng,ﬂﬁ(m3+m4)>M'IWWﬁa?W%mﬁﬁﬁj@%:

\H o [1.007825u [2g [2.0141024 H[3.016050u [%He [4.002603 u

jLi 6015123 u [71; [7.016004u | 7, | 69.925325 u $Se | 81.916709 u

;izGd 151.919803u ggépb 205.974455 u §g93i 208.980388 u gioPo 209.982876 u

(1 u=932 MeV/c?)
9. The kinetic energy (in keV) of the alpha particle, when the nucleus giOPo at rest
undergoes alpha decay, is

ST foxmraRe # AN 20Po Vewled wxal €, a9 VewT B @ e Gl
(keVﬁ)'EﬂT'ﬁ g '
" (A) 5319 (B) 5422 (C) 5707 (D) 5818
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10. The correct statement is L Yy
(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 ;an and §iSe can undergo complete fusion.

e YR ge— |

(A) I SLi TF Vw1 U1 Seafed a) el § | e=aa

B) F %P0 Tk M IARTT &% Foball & |
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(C) SYXI 3R VT HUT Yuf Helgd & Hahd & |

(D) ATE 19Zn Ud 11w 82Se ot Foram & dad & | :
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A point charge Q is moving in a circular orbit of radius @JQ thei-)’)pl,.anwiﬁl,an,aqggl,ag\\

-~ @ —
velocity @. This can be considered as equivalent to a loop carrying a steady curreﬁt %{- = 9
T = -— — — T

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 refnains ~

constant. The application of the magnetic field jnduces an emf in the_orbit.- The induced ™

emf is defined as the work done by ah induced electric field in.moving 4 unit "positive
charge around a closed loop. It is known that, for an orbiting charge, the magnetic dipole
moment is propontional to the angular momentum with a proportionality constant ».

x-y el H R 31 &) geiiy oen 3§ U Q famg et o ®1ofy iy & aReHr o <@
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I gy SATEYl IS DIV HIT & SIFUIy & & Rrae siguriaes Rerie /2 |

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

Rra w7 awiRTel 5 g9a aF § uRqdd 8 &1 8, S99 <RI F o F,
3TN & B X Wefed gaar fgga ameol § uRads &
2

BOR 2
() - yBOR? ® -2 o AE o) ssor

12. 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
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Paragraph for Questions 13 and 14
U9 13 3R 14 & o0 srg=ne

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.

U AT g A 600 AW BT AR 4000 ¥ TR SIS HAT 8, 20 km BT G W
STHIEIRIT & TN & foIg of S Sl & | S9&! I1 41 Sed ORI 9a--edl drel
e U S GHar & A1 SF RRT R Searl d iER gFIBER @1 RIS
fepar ST Wepe1 ® | wedet U9l T SY Fg © b sHH ol BT &y 9gd e gidl
TG TFABTR & SUAT & NP § &9 98 BF Bl § | 39 b § S Il
CRIBIER HEH Bl 3R T ofidl & T gRT &1 41 6H 8 SMY | SUHIERT &
R A el gRIBR @ YarT e Sier & s Suviedel & e e &
diee W fagd wfdd €1 ST @b | I8 |1 S |ebell & b bidel Pog UlRIRT & qon
SIABINR 37ee €, 9 Sd1 Ui Yol Yo & | SfcciRad o urRmsil g dreedmsii
HT AT rms 7 H & |
13. 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 V, the ratio of the number of turns in the
primary to that in the secondary in the step-down transformer is

STFAHER & YA &4 drell Al 5, 38 99 5 Sl gRawiiR & uRidd g

fegciiare o olUei & Ty &1 U 1: 107 | s fea af, Suvrae @

200Vwaﬁ3ﬁﬁ%aﬁmﬁmﬁmaﬁma@?ﬂw¢é€aﬁﬁﬁm

o e ¢ ) o
930 L/A)»zoo (B) 150:1 ©) 100:1 2Dy 50:1 %% /Q,’?L

If the direct transmission method with a cable of resistance 0.4 Q k™' is used, the—
power dissipation (in %) during transmission is

afg v &igd o1 Sy fear Se et gfiRIg 0.4 Q k' € I9 Ucdel UNUT &F
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Paragraph for Questions 15 and 16
e 15 3R 16 & fg s

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 rLa_diLLs_ﬂ_O 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‘7 (Take the

acceleration due to gravity, g=10m s~ )

U S UY & ITEdH [ W UF 1 kg ST & P Pl fRTAERST 4§ BIST ol & |
I8 T 40 m 91 1 g1 A9 & | YT 30 U W 491 Jeh gV Al & | 59
Ted WX P gy g drefvres 9 ) fqudie fEwn 7 oFten € | RE A Sei erER,
@ﬁowma%?maﬁwafrmaﬂﬁ%ﬁf%NHOJmmm% |

gbcdld RUTghl AT=10m s 23T

Y1

15. The magnitude of the normal reaction that acts on the block at the point Q is
QW, ek WR o dTel 3fHeld &ef B gRAmT &
) 75N (B) 86N (C) 115N

16. The speed of the block when it reaches the point Q is
W19 {edl g O W ugEd 8, s@a

A
(A) 5ms (B), 10ms™ Al 10y3ms!

(D) 22.5N
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SECTION - 3 : (Matching List Type)

Gug - 3 : (A GAt UBR)

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 GUS # 4 GgRBT UeT € | IS U A gHerd il ¥ | R & e Bl &
fgemed (A), (B), (C) 3R (D) & o ¥ daer v Wl & |

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 TH-URAYS 31 19 & Y& A1 @I, fo § 39 PV eiR® & SR a1
DA YAl EoF—>G—E T E—-F—>H-Ed o Sa1 Sl ¥ | afad U Ie:
FHARIA S, TS, FHag a1 $ErH 8 |

P a
32Py |~--- F
e ™
Q Cobaric
Pl
1 [

Vo \%

Match the paths in List I with the magnitudes of the work done in List 11 and select
the correct answer using the codes given below the lists.

A1 ¥ A W well B g A BT T B & aReror & arer qafig v
3R Yl & 1 f3F T Pre F TN RE GEl SR g |

N

List 1/ 1 List I / [t 11 (m
P. G-E 1. 160 PyV, In2 T/
. G—H 2. 36PyV e
g- F—H 3. 24P, V&W’ o
S. F-G 4. 31PgV, W\/ o P =04,
Codes : '
P Q R S
J&T 4 3 2 @ V48 7%
® 4 3 1 2 P AL 4o @
€ 3 1 2 4 Y
My 1 3 2 4 p
- | 1 v) KT n /ﬁiIIIIIIIﬂIIIIIIIIIIIIIIIII|III
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18. Match List I of the nuclear processes with List II containing parent nucleus and one
of the end products of each process and then select the correct answer using the
codes given below the lists :

14 P e ufea] &1 8 § | g I H 7T ufhareli & SHe Tifie g
o Sifem TN we Ry g § | Rl & 9 & 17 Bls @1 930 FRe

Wﬁwgﬁm:
List I/ <@ I

P.  Alpha decay

UehT-&Tg
Q. P’ decay

B e
R. Fission

faee
S.  Proton emission
Codes :

P Q R S
A 4 2 1 3
® 1 3 2 4
A 201 43
Do)y 4 3 2 1

| PHYsICS |

PHYSICS

List IL / =1 I

15 15
8 O—)7N+

238 234 o
!

185 .. 184

239 140
04 Pu —)57 La+
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A right angled prism of refractive index ., is placed in a rectangular block of
refractive index s, which is surrounded by a medium of refractive index s, as shown

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

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

TP p1y AUGAATD B FHDIT USH P g2, JUATAID P RN AT @l 797 ¥ |
qul QAR 1, TGP & HEIH 9 R H SV AR Bl g2 § | USTE @t
{07 ‘e’ SIATER aciis W Aficiqad smafad 81l & |y, p 3R 14 F AF W
R B g% UHTe @l fAR01 IR HWa UAT ‘ef”, ‘eg’, ‘eh AT ‘ei’ H A TP ol & |

f
DN, /
Hl’ ¥ \ A

H2 U3

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

AT 1 ¥ {60 T gl o1 gl 11 1 Suac=id &l ol | gaferd Sy 3R ferat
F N A T Bre B mﬂw BHYd Hal IR G
List /31 1 List IT / 5 11
P e——)f 1 ﬂ1>\/§ﬂz
Q. e—>g 2 > 1y and/QT:TyQ>,u3
R. e—>h . 3. T
S. e—i 4 ;12<y1<\/§;128nd/@;12>;13
Codes : b o
P Q R S O - m’(ﬁé/
\%2 301 4 ¢
‘gB) 1 2 4 3 o
ﬁ% 12 3 QM = My
" 2 3 4 1
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20. Match List I with List IT and select the correct answer using the codes given below

the lists :
List I List IT -
P. Boltzmann constant 11 [ML*T ™) %
Q. Coefficient of viscosity .~——2.  [ML™'T™] :>:' ;
R. Planck constant 3. [MLTK™ ] i
S.  Thermal conductivity 4. [MLTK™" 3

wmwmgﬁmaﬂmmm+ﬁam@mmmm
SEESSCIERE

GG GG

P. dlecqd Fdis 1. [MLT™]
Q. T Ul 2. [MLT'TT
R. W& Fadis 3. [MLT7K™]
S 4. [ML*TK™

H™HT diefdhdl]

- =0
N = =

W WA KW
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PART Il : CHEMISTRY

SECTION -1 : (One or more options correct Type)
GUs — 1 : (TP AT 3Afdp W AT TaR)

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.

= YUS H 8 SRS WIH € | UAP U H IR by (A), (B), (C) 3R (D) &, Fo=d
9 T a7 1t T R |
21. The thermal dissociation equilibrium of CaCO,(s) is studied under different
conditions.
CaCO5(s) === CaO(s)+ CO»(g)
For this equilibrium, the correct statement(s) is(are)

(A) AHis dependenton T
\}Bﬁ/K is independent of the initial amount of CaCO,

\55‘/)’ K is dependent on the pressure of CO, ata given T

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

CaCO,(31) & HHI fages &1 AraTaRel & eagd a1 sraveneil # foan
T

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

TH ARG % o1, Hel e ¥ (&)

(A) AH AN W) R #xar € |

(B) WARITERRT ReRT& (K) CaCO, & YR GRATT WR ¥R 81 H3ar & |
(C) KTad adH W CO, & g™ W R #=ar & |

)
(D) AH S3R® (3NN 8N & y9g W) iR 7} oxar & |

Space for Rough Work / &<t &M & fiw ==
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22. The carbon-based reduction method is NOT used for the extraction of
(A) tinfrom SnO, (B) iron from Fe,O,
\)Q} aluminium from 47,0, (Q)/magnesium from MgCO, - CaCO,
el & ey § wEA SmenRd sruaad faf &1 wanT {64 st # gl gl
g7

(A) SnO, 9 fe= (B) Fe,0,¥ 3RARA
(C) 4L,0, ¥ VfHfram (D) MgCO,-CaCO, ¥ A=A
23. In the nuclear transmutation . ™\
"Be + ¢ — "Be + Y @ @\ E

(X, Y) is(are) ' ‘é |

| \)A% (v, n)" B) (D) (C) (/r_,zlg‘)\ (D) (vlp) !
frfaRaa ey gaiaRor— . o
Be + X —— 'Be + Y ,, |
7 (X, Y) 8%
(A) (v.n) (B) (p, D) (C) (n D) (D) (v,p)

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

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

(C) O, is diamagnetic in nature.
(D) O, has a bent structure.

0, & Hed # 9E! 999 T (8) . 2=
(A) O0-O 3NeEl B a8 &Y & |

(B) O, ®I AUN Ao S & |

(C) o, ufgF®a & |
(D) O, BT =T dfepet BN & | ¢
Space for Rough Work / Wm‘&é?fwzwm
—= » ' | Z i '

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

S HEfBARt (18R ) & g 81 & a8 e fser § edfie
Jiffre (@It @ qarg |
O

)‘J\ Br, (1.0 mol)

ReactionI: H, ¢~ “CH
ST I :(51 .0 mol) ’ aque_ous/TrlT»ﬁH NaOH

Br, (1.0 mol)
Reactionll: CJ\CH :
) 3 3
SIRIEDIN | ERR CH4COOH
o] JO 0
H3CJ\CHZBr H,C J\CBr3 BrsC”™ “CBry BrH,C™ “CH,Br H3CJ\ONa CHBrs
P ) R S T U
(A) ReactionI: P and Reaction II : P “ }
(B) ReactionI: U, acetone and Reaction II : Q, acetone

LY Reaction1: T, U, acetone and Reaction II P
Reaction I : R, acetone and Reaction II : §, acetone

(D)
(A) SifeEar 1 peiR afifear 1 p -

(B) 3fufhar 1: U, Tiie™ iR g 11 : 0, TeH
(C)

(D)

)

C) oNfthan I: T, U, Tie 3R 3rfifshar 11: P
D) 3f¥fHar 1: R, TEICH 3R fAfhar 11 : S, vdie

Space for Rough Work / et B & faw ==

)
\
Y
Q \ * &(_ %
_ C-F?Q)&\L\ﬁ—"/" @X 1\
'KF/C’" c_%*(g
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26. The major product(s) of the following reaction is(are)
OH

aqueous Br; (3.0 equivalents)

S

\//XAO P B) ©Q (C) R | (D) §

forforRaa aiftifrar o1(%) g S &)

SO4H

803H

P
14
[
“
=
L
I
&

OH
et Brp (3.0 JUH)
SO4H

OH

Br Br
Br Br Br

SOzH SOaH

P
(A) P (B) 0 (C) R (D) §

Space for Rough Work / Wm%ﬁqw

g . [ATRTWR
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27. In the following reaction, the product(s) formed is(are)
frferRaa siftfsran & Se/"R] &1 a1y

CH

R CHCl3
| ?
= OH-

CHj
CH ) (0] OH OH

OHC CHO CHO

|

CHs HsC CHCl, HaC CHCl, CHs
P ) R S

(A) P (major) » (BJ Q@ (minor) (C) R (minor) \}Dﬁ S(’major)
P (59) Q (Tion) R (711T) S (=)

28. The K, of Ag,CrO, is 1.1 x 1072 at 298 K. The solubility (in mol/L) of 4g,CrO, in a
0.1 M AgNO, solution is .
(A) 1.1x 107! (B) 1.1x107° () 1.1x1072 (D) 1.1x107
K, (4g,CrO,) @1 "I 298 KW 1.1 x 1072 & 10.1 M AgNO, & faeriT 5 4g,Cro,
@1 ferrar Aereliey # 7

(A) 1.1x10°" (B) 1.1x10°1® (C) 1.1x107'2 (D) 1.1x107

Space for Rough Work / &<t % & feTT wIm=

A= ) .
L0y, = e M LA
g5® =
=, ]
W —_— P"S t+ MOy
2 , X
" , g3

29) ¢u A
B57= 10 w0
(07

.
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SECTION - 2 : (Paragraph Type)
GUs - 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).
gﬂ@wﬁﬁ@ﬁ,m‘ﬂﬁamm, anfe &1 g3 a1el 4 |%rRTaFﬁ%E)ﬁ
Gt ame we ¥, OV 9 &Y orwUY R AT ueT § | ft argeT W BY we

¥ TR faded (A), (B), (C) 3R (D) & 9 | thaer Tk & Wel & |
Paragraph for Questions 29 and 30
U 29 U9 30 & ford arfese

The reactions of CI, gas with cold-dilute and hot-concentrated NaOH in water give
sodium salts of two (different) oxoacids of chlo-rine, P andﬁQ, respectively. Thé Cl,
gas reacts with 802 gas, in presence of charcoal, to give a product R. R reacts with
white phosphorus to give a compound S. On hydrolysis, § gives an oxoacid of @
phosphorus, T. i
Cl, 19 a9 3R |G NeOH & STelly fderas gR1 hA: &€ 3R T4 avern H §
stfifspar o) 1 (=) TR & IMRA-eF & AIfSTH ooy, PR Q 9 & | Hs
Cl, (g) ARG BT IURAA H SO, (g) | AMHAT HX I R <<l & | R 9hg
HRORE gRT ANfEaT ax AIRE § <1 2 | § & SToA-s19ge fhdl BIRBIRY &l

& SR T 3dl 8 |

29. R, S and T, respectively, are

(A) SO,CL, PCl; and H,PO, (B) SO0,Cl, PCL, and H,PO,

" (C) S0Cl, PCl; and H,PO, (D) SOCL,, PCI; and H,PO,
R, S 3R THAY: ©
(A) SO,CL,, PCI 3R H,PO, (B) SO,Cl,, PClL, 3R H,PO,
(C) SsocCl,, PCL, 3R H,PO, (D) SOCL, PCI, 3R H,PO,

30. P and Q, respectively, are the sodium salts of

(A) hypochlorus and chioric acids (B) hypochlorus and chlorus acids
(C) chloric and perchloric acids (D) chloric and hypochlorus acias
P33R Q HHY: g6 ANSIH 90T &
(A) BRUIFIRY 3R TG 3 (B) TBRUARY 3R IR A<
(C) FAIR® 3R WRadRd 3l (D) FAIRE 3R BIRUGAINE 317

Space for Rough Work / % B & AT &=

6 2:% N S
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Paragraph for Questions 31 and 32
U9 31 U4 32 & fort s
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

U 19 & fAfYad gaadm@ m @) ofawey gRad9 K9 L9 MW N @1 999 K H
CERRRCCIERIER

A

Pressure

Qld

N M

3

»
»

Volume 3RIA

31. The pair of isochorjc processes among the transformation of states is

(A) KtoLandLtoM 4By LtoMand NtoK

(C) LtoMandMtoN (D) MtoNandNtoK

araveyt uRadHl @t Reyfel § FHamgdfie WmhH [ &

(A) KJLARLAM (B) LI M3R N¥ K

(C) LI MIIR MU N (D) MANBSR NH K

32. The succeeding operations that enable this transformation of states are

(A)_+Heating, cooling, heating, cooling (B) Cooling, heating, cooling, heating
Heating, cooling, cooling, heating (D) Cooling, heating, heating, cooling
aRATE S g1 ARl Rl § W8 8, 98 ©

(A) TH, TSI, TH, TSI T W (B) TSI, TH, TSI, TH HIA T

(C) TH, I, IS, T I W (D) &SI, TH, ¥, ST P UR

Space for Rough Work / %<d &%Td & g w1y

" 24 QUi
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Paragraphs for Questions 33 and 34
UeT 33 U9 34 & ford srpewe

P and Q are isomers of dicarboxylic acid C,H,C,. Both decoiorize Br,/H,0. On

heating, P forms the cyclic anhydride.
Upon treatment with dilute alkaline KMnQO,, P as weli as @ could produce one of

more than one from S Tand U.

PR @ ve sisaEifaias e C,H,0, $ & T & | 2 Br,/H,0 &1

JTMEH A & | TH R W PIDI wsmgls\sa:nm%l
A N KMnO, §RT P 3R Q STOWT-3TaT AMfEHAT X Y 3reral U ¥ i

A §, 73raT U 991 Géhd & |

COOH COOH COOH
H——OH H——OH HO——H
H——OH HO——H H——OH

COOH COOH COOH

S T U

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

feriferRaa arffsrar gl H, Valik WshHe: €

H2/N|

AICI5 (anhydrous) 1. Zn-Hg/HCl W
© + V > — W \ -

>
-
o
=
TS
e
O

2. HPO4 W = . o & 0N

o - )e \
(A) Qo and/ak Ej;; 6 v

o w © - é\ ™)
(B) ”: and/ 3= et A

CH,OH -
V

0 W & Q=& —m C - ePsY

/

I-Ii/og @ W b e 0T
(D) ? \l and/afi% m o V) 0 6\ — oy
|, CH2OH W CH,OH | @L;\“’/ G o 5
Space for Rough Work / Ted B %WW
C))QV\ Koo C S /\/\ ofb\ ' C(_ C =o
%l O/'"C) \Vf\ \\/\ é, — C_ -
. e " C— C— C-ou
o ewc — C= €7 6
we = C, MO O |11
U po < 5 =
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24, Compounds formed from P and Q are, respectively
\/@Kf Optically active § and optically active pair (7, U)
(B) Optically inactive S and optically inactive pair (T, U)
(C) Optically active pair (T, U) and optically active S
(D) Optically inactive pair (T, U) and optically inactive S
- P3IR QERT 9 At o &
(A) {avul Yol § Ud gavl guie I (7, U)
(8) gavr Ffpa s 7d yaur fAfSpa 39 (1, U)

(C) gav1 guies I (T, U) T4 gavi goie §
(D) gav1 Sk g (7, U) 74 gau s §

Space for Rough Work / %=d & & 1T ¥
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Paragraph for Questions 35 and 36
U 35 U9 36 & ford s

An aqueous solution of a mixture of two inorganic salts, when treated with dilute HCZ,

gave a precipitate (P) and a filtrate (Q). The precipitate P was found to dissolve in ho@ CLL,
water. The filtrate (@) remained unchanged, when treated with /,S in a dilute minera

acid medium. However, it gave a precipitate (R) with /4,5 in an ammoniacal medium.
The precipitate R gave a coloured solution (S), when treated with H,0, in an
aqueous NaOH medium.

&1 3PrEf-iep AUl &b Qb ST T STefl fAeta O HCI 317 RT 39erd— X
Uh HA&T (P) IR U& fhege (@) <1 & | /@8y P T It ® goeiel § |
fhege (Q) 99 @i il dread # H,S 8RT fades o smuRafda & 2,
fbg AT AeIH H H,S & A1 IGEY (R) 1 ¥ | (AT R &b I SAN |
NaOH ¥Teq8 A1 H,0, ®1 3{fifrar 34 fderas () <t & |

o
‘Y
N
2
=
1
s
i

-35. The coloured solution S contains
(A) Fe,(SO,), (B) CuSO, (C) 2ZnSO, (D) Na,CrO,
Ui e s 7 SuRera &
(A) Fey(S0,), (B) CuSO, (C) ZnSO, (D) Na,CroO,
36. The precipitate P contains
(A) Pb* (B) Hg,* (C) Ag” (D) Hg*
3aeT PH SURed &
(A) PB> (B) Hg» (C) Ag' (D) Hg*
Space for Rough Work | et T Q'TfFI'Q‘W
iy 7 IR
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SECTION - 3 : (Matching List Type)
QUg - 3 : (A Gl UdHR)

Ihis section contains 4 multipie 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.

¢H WS H 4 §gfAdhed g T § | U gHed gl & | g $ fav Bis $
[q®HeT (A), (B), (C) 3R (D) & R4 § &aer U Wal & |

37. An aqueous solution of X is added slowly to an aquecus solution of Y as shown in List L.

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;13N + CH3;COOH 1. Conductivity decreases and then
X Y increases
Q. KI1(0.1M) + AgNO5 (0.01M) 2. Conductivity decreases and then
’ -does not change much
X Y
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 Y and then increases

XEFG!?ﬂHWﬁW Y &1 Sieiid fies dR-8R srer oiidn 8, S gEr |

fergrar T & | 37 iffhamell § S Arerdar Bt e A H < g ¥
ﬁ%ﬁlﬁﬁ% WWH&TW&?%M@EW@WW
Tt 1 Gl

P. (C,Hs);N + CH;COOH 1. ATAHAT Hedl & 3R qgar gedl & |
X Y

Q. KI(0.1M) + AgNO; (0.01M) 2. Feiddl Hedl ¥ IR qeREn e
X Y gRRafce €t el |

R. CH3COOH + KOH 3. ATAGA] gl © IR qUEN e

X Y gRafaa =&t gl |

S. NaOH +HI 4. TATAGAT S1®d gRafda 81 it 3R
X Y JeaedT gedl & |

Codes

AL pl
WhRNONA
N — = U2

v 28 [ATRARATIOI

o
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38. The standard reduction potential data at 25 °C is given below.
A ARG [q¥d 25 °C W Frafaiad & |
E°(Fe3t Fe?*) =+ 0.77 V;
E°(Fe*, Fe) =— 0447V .
E°(Cu*t, Cu) =+ 034 V;
E°(Cut, Cu) =+052V
E°[O,(g) +4H" +4e- - 2H,0] = +1.23 V;
E°[O,(g)+2H,0+ 4e- »40H ] =+040V
E°(Crt, Cr) == 074 V;
E°(Cr*, Cr)=-091V

Match E° of the redox pair in List 1 with the values given in List II and select the e
correct answer using the code given below the lists :

wﬁlﬁ%ﬁﬂﬁ%@wgwﬁaﬁﬁ%ﬁnﬁﬁﬁﬂﬁmﬁmﬁm
BT a1 GRET & 19 Y T $Is FT T8 HF g SR g

List I /8t 1 List IT /7= T

P. E°(Fe*, Fe) 1. -0.18V
Q. E°(4H,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
)1 2 3 4
3 4 1 2
Space for Rough Work / am‘rmrﬁ%fﬁqm
LT ope™ o7 o™ —— G O
_ | -
et . e s oMLY Cr /7 7 oAl
— Le 3t & e . Q'YQ—, - er_’-/—
- i
£° == f 0.0 & F onY B = @00y + 209
- ; . 2722 & 4 |*82
o Qo 1] .
w0 O0MY ST e | 1111111111
TRE N
£® .3 ’ - o 4o

——
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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 :

Rl LA faRead sreqfera sifsaret # smafia sripHe/smareny & i o &1 T
g 1 1P @ 0¥ gAfed Sifve dur gl & e i T BIs BT wam
HRd Fal I gy

List I /@t I s List IT R 1

Pb\* Gbpz ﬁ/@/i\‘s‘/% PbSO, + O, + other product AT~ I 1. NO

)
Y

)
.
-

N O
4

? ]
Q. Na,§,0, + H,O — NaHSO, + other product/31=4 3Tq 2.0

hY

?
R N,H, — N, + other product/3/ IITg 3. Warr_mfrr*%c
S - 4. CI
XeF, — Xe + other product/31g 3IcUTq S
Codes :
P Q R S
Ay 4 2 3.1
\gg()/ 32 1 4
Cc 1 4 2 3
4. 2 1

P

Space for Rough Work / Wm%ﬁ'ﬁ({w

. — o

¥ atda
| By

(P;

@@5\ N

=T
o

g 0 | BTN
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40. 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 :

A 1A A R i SuioRoi B g I F Ry T Sugad sifedal &
<1 AT BT ot JRAT & A Ry T Bis &7 5N wRe WE W R

List I /g4t I List IT 7St 1
P. %—CI —_— >= 1. (i) Hg(OAc),, (ii) NaBH,
Q %ONa —_— %—OEt 2 NaOE¢ :
R. _ 3. Et-Br o .
- K &
S. @/ — O/ 4. (i) BHy; (ii) Hy0,/NaOH ,_Eu -
OH T
Codes : ©
P Q R S
K2 3 1 4
B) 3 2 1 4
C) 2- 3 4 1
D) 3 2 4 1

Space for Rough Work | e %ﬁl‘t{'wﬁ

. a T



_PART Iil: MATHEMATICS

SECTION -1 : (One or more options correct Type)
— 1 : (T& 1 3P Tl fahey ybR)

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.

g4 WUs ¥ 8 sgfAder weT ¥ | 4 yeT ¥ 9R ey (A), (B), (C) 3R (D) ¥,

W TS a7 3 TET © |
41. The function f(x) =2 |x|+|x+2|—||x+2|-2]x| has alocal minimum or a local
maximum at x =
) 2
(A) -2 B) 7 (C) 2 D) 3

BT f(x) =2 x| +|x+2]|~|[x+2|-2|x|| D VP WY G749 I T& AT
AfFTH BT x FAA W B, 98 &

) 2

(A) -2 (B) 3 (C) 2 (D) 3
42. Let wbe a complex cube root of unity with @ = 1 and P = [pg] be a n x n matrix with

p,;=®".Then P*# 0, when n =

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

TR BT U A I o ARE, SET 02 1 T P = [p,] UG 1 x n MY

AT, G@Tp,j—w”f | 99, P2%0,Sid n=

(A) 57 (B) 55 (C) 58 (D) 56
43. 113*=4"" thenx=

2 log3 9 1 2log, 3
A) 2Tog, 2-1 B) 3708, 3 \J‘Z%lJ 3 \/?)/21 3.1
3 123 084 2 08,
I =471 99 x = _ =
2 log, 2 s 1 § 2log, 3
B 2T0g, 21 B) 203 © TTlogs ®) 2Teg 31
Space for Rough Work /WGW&%WW .
X — M@J-?
I 3 T 2 18
xe ﬁ o /}7 g — Lo (1

o 9 w oo Ao =

(As38Y) = — LsoH
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3+i : 1
44. Letw=#andP= {w":n=1,2,3,...}. Further H, Z{ze C:Rez>§}and

H,= {z eC:Rez< %} , where C is the set of all complex numbers. If z, € PN H|,

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

T T 27 S

(A) 7 B) % (€) = | D) %
3+
W%WJ%HSHP:{M:n=1,2',3,...}.sﬂﬂ73¢ﬁ1ﬁaa
1 ~ 1 . o

Hl={zeC:Rez>§}H?ﬂ H2={zeC:Rez<7,G{ET C A8 deamsi @1
e R | AQ 2 e P H,z, € P H, T O JAfg UEf¥a &ear ¥, 99
£z,0z,=

Tt T 27 St
(A) 5 B) % ©) = D) &

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

triangle touches the sides PQ, QR and RP at N, L and M respectively, such that the
lengths of PN, OL 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

WPQR,ﬁPWW?H@TCOSP=% | 59 ffaRad B &1 g
YoIr3il PQ, QR T RP &1 AT N, L AT M R 39 o_® T3 &l & & PN, OL
AT RM T orrTgAl AN |9 QUNERRTS § | 99 e @ e (getath) @)
FIAd T8 (X TSN B (8)

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

Space for Rough Work / &2 & & faT &I

N
=
=
<{
=
L
e
=
<
=
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-
: o y .z Yy _ _z
46. Twolines L, : x =5, a2 and L, : x I DN L coplanar. Then o can
take value(s) o
A 1 (B) 2 (C) 3 (D) 4
QNG Ly ix=5,32— = S0 L, x =0, =5 — FATCNG § | 04 a1 A9
(A) 1 (B) 2 C) 3 (D) 4
47. 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)
UK Pyt —6x+ 8y +9=0 B) X*+y? —6x+7y+9=0
w(x~’-+y2—6x—8y+9=o (D) xX*+y’—6x-Ty+9=0
x— 38 Bl gAfdg A 3 X IR Rt S arel (@reh) 9T y — 3T W 247 ia-Es
I dTell(@rel) I & (8)
(A) x*+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
48. Fora e R (the set of all real numbers), a = -1, Y = §
Him (19+2%+ ... +n" 1
n—=0 (o + 1) [(na+ 1)+ (na+2)+ ..+ (ma+n)] 60 - T -
Thena= T
—-15 ' -17 @
(A) 5 B8) 7 (C) = (D) —-
a e R (¥ qI<Ifded W13 &1 FHzed), a = — 1, & foI¢ Y ~
. (19+2°+ ...+ n% 1 MBS
n—>%0 (n+ 1) [(na+ 1)+ (na+2)+ ...+ (na+n)] 60 QA
A a=
. —15 -17
(A) 5 (B) 7 © - D) 5~
s Space for Rou hWorklmwﬁ%ﬁEW -

- / -
1 D77 e S R
E :)@'@50(% 3@&3%* Y 4 = ¢ (E,V i e L
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SECTION - 2 : (Paragraph Type)
g — 2 ; (AT YbR)

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 @ug # Ragidl, TANT 3R sifes! anfy @1 gefF darel 4 IgwsE € aﬂﬁﬂ%ﬁ
Q e ame we &, T & &% TT0] W 8 U § Iﬁﬁ?ﬂﬂﬁﬁi@?ﬁﬁw
¥ IR ey (A), B), (C)IR (D) & T & daaT T S W&l & |

Paragraph for Questions 49 and 50
W 49 TF 50 & ford arfewe

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. A

TF 9 B, H 1 WWhe g, 3 A1 S FAT 2 el WG § | v ged Ul B, H 2 WS
e, 3 offet A T4 wrell A § | U Y U B, # 3 e i, 4 ool T qer
5 ®rell e § |

49,

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

Ifg 2 7 vF aghee wafyd i | (@7 uforemes &) Farell Sdl § e e §
g W%he g QI e o Fieed! 8, 99 39 2 Tiel $1 9Sl B, 9w @
QT&I‘CWT%: ;

) Tor ®) 1o © 15 0 o

‘MATHEMATICS

2

50. 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
gfe ufedi B, B, @ B, H U 9§ 1 Wig FMprell Wil 8, 99 rell 78 |l
3 Q& UH ‘s“r T &H gﬁ & WIHdT ©
82 90 . 558 566
648 (B) 648 (C) 648 (D) 648
Space for Rough Work / WEI‘&%‘%‘Q‘W
N
g 7 9 « &—}“0 R g o'
Lo J» _ alq .
W ’;35 =
/} = F2L '(") c U % 7 0
4 ..
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Paragraph for Questions 51 and 52.
U 51 Qa 52 & ford a0
LetS$=S§, S, NS, where

z—1 3i
S,={zeC:|z|<4}, Sz—{ze@“b]‘m{l \/Si}>0} and

S;={ze C:Rez>0j.
HE {5 § =5, 15, A S, STEf

S;={zeC |z|<4} Sz={ze<Czlm{ :
{
t

ze C:Rez>0}.

min —
51. min [1-3i-z|-

NE 2 +4/3

™ 3 ® =5

52. Areaof S= gj\o&

S &l SFFHA = 3 \ :
107 207 167 aQlz 32x

A —— B — — (D)

(A) ey (B) Ty - :@U) ff(_w <>/Z3
V\ %0\' )/

O\\C\y /Space for Rough Work / Fed 1 & forw wm=
AT o (o, 22) (77D
~ b\ i& ' (=N ;,////
> AT 8 (Qm ’ >
R | W ,/-o\ = ,HOMC
% : Q(%*”“) o, 2
K N 6>~ L) 207
\/ch‘(\ /0\’6\/ - | ‘;?\ a) oz

Q\L‘\’
/GSC\ f} o LA 25?\3) //"9\4« § =25 -
1% - ’VLW d/\/\/ i) 1A o, — Cﬂ\‘)}
“ LT ae ¥ )
q \/k/kf)f Wﬁﬂ/% ﬂc(’t&q G, ~2)
€
4% 4 \ 9\} & ek S = ;{? \ourq)
Eb L\ ‘ff&\ d»/o‘ f/' a\f/();) c ¥
AR |||||||||||||||||Il|||IH|||I||

' | A%
* & \r 3 \ \/
6 \,A
AN &?‘L 322

A
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S
Paragraph for Questions 53 and 54
W 53 U9 54 & fordt sgse

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.

AT & PO WRAeH y? = 4ax B U A0 Shar & | RA=geli P e ¢ R WRawy
BT YW TF g o el & S 5 @ y=2x+ g, 0> 0 R Rerd & o

33. If chord PQ subtends an angle §at the vertex of ? = 4ax, then tan 6 =

A M PQ, 2 = dax & ¥ W P10 ¢ START @A) ¥ T tan 6=

® 37 ® 7 © 55 © FB

_ )% [ —
e~ whel T T 140"

54. Length of chord PQ is
S PO BT eraré 2 @

“MATHEMATICS

(A) Ta (B) S5a (C) 2a
Space for Rough Work / Wm%‘ﬁ'mw
@ D : = U
A =
%ﬁvwﬁ = CQ[O)
\ — '
g - 6l 5,0, 80 000
% M= =5
éz%/g Iz
| Mog‘\ BN
| A il -l }
PN e e & [ =129)
R ST ,
g G s —aa o I
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Paragraph for Questions 55 and 56
T 55 TF 56 % ford) ST

Let £ 10, 1] — R (the set of all real numbers) be a function. Suppose the function fis
twice differentiable, £(0) = £(1) = 0 and satisfies /"(x) — 2/ (x) + f(x) 2 ¢, x € [0, 1].
747 5 £:[0, 1] > R (W4T arcifaes desll o1 ) TP Hold & | 71 Rl

Weld £8] aR 3[FHAd B, £(0) =)= 0T £(x) - 2f (x) +f(x) = &5 x € [0, 1]
HT AT A1 & |

_ 1
55. |f the function €™ f(x) assumes its minimum in the interva: [0, 1] atx = 1 which of

the following is true ?
gfe weAd e f(x), 3T [0, 1] 5 AT ~GATH m?fx%wé?ﬂ%, ag e A 9
P TG T ?

A f () <S(x), %< x <% B) f(x)>f(x), 0<x <%
: : 3
€C) f)</(x), 0<x< % D) [ <f(), z<x<1

56. Which of the following is true for 0 <x <17

¥ q BT 0<x<1 & fau 97 8 2

1 1
(A) 0<f(x)<eo B) —5<f()<3

© ~3<f@<l 0) -0 <f(x)<0

]
Space for Rough Work / & %14 & o @1

f
{a]
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Ui &ﬁ%J{%%U(>@



[ MATHEMATICS |

SECTION - 3 : (Matching list Type)
Gus - 3 : (G Al UaR)

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

The codes for the lists have choices (A), (B)

, (C) and (D) out of which ONLY ONE is correct

$H WU 4 TgAGeT 0T & | g1 W A e G ¥ | g & g #1s
faeeT (A), (B), (C) 3R (D) & R ¥ Fharet v Wt ¥ |

57. Match List -1 with List —1I and select the correct answer using the code given below the liéts :

List -1

P. Volume of parallelepiped dstermined by vectors @, B and ¢ is 2.
Then ﬂ;e volume of the parallelepiped determined by vectors
2(d x b),3(B x¢)and (¢ x @) is .

Q. Volume of parallelepiped determined by vectors E), b and ¢ is 5.
Then t_tle vglume of the parallelepiped determined by vectors
3(d+B),(b+3)and2(2+ a)is

R. Area oLa triangle with adjacent sides determined by vectors
@ and b is 20. Then the area of the trianglg with adjacent sides
determined by vectors (2@ + 3b) and (d - b) s

S. Area of a parallelogram with adjacent sides determined by
vectors 71’ and b is 30. Then the area of the parallelogram with
adjacent sides determined by vectors (@ + b)and @ is

Gl -1 Gl - 119 gAfera SRg qen gRrl & = Ry 11 Bre @1 s

PG Ha ! EIRDE
GG

P.ufeel 7, B der ¢ gR1 PeiRe wiaR wowerd @1 s 2
v | 99 9wl 2(d x B), 3(F x 7)) @1 (€ x 7) gRT FEiRe
Q. ufeell g, b do ¢ gRT FuiRe wHiaR YeWed &1 amgdd 5 & |
a9 §feEl 3 (d + B), (b + 2) @1 2(¢ + 2) ERT FARE wmiae
SCHoldh &I AT &

R.US o1 &1 e, o e yomt afkel 4 aon 3 ew
FeiRa 8, 20 & | a9 wfeelt 27 + 38) @ (@ - B) e
S. T AR BT ABeA [RIBT e qod |iesh 2 der
b ERT FEfRa & 30 & | 99 R (2 1 B) @ 7 e
FETRT e qorell arer wier aqyst @7 &aher &

Codes :

List — IT
1. 100
2. 30
3. 24
4. 60

T -1
1 100
2. 30
3. 24

P Q R S [a b ]
TRRN '
§C) 34 1 2 @+ ) K9
© 1 4 3 3
R QT
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/) . N
- —4 y+3 3 =
58. Consider the lines L, 2 :})T s 1 » Ly & 1 =2 1 _Zt 5 and the planes
P iIx+y+2z=3,P,:3x+5y—6z=4. Let ax + by + cz = d be the equation of the
plane passing through the pomt of mtersectnon of Imes L, and L and perpendicular
to planes P, andP
Match List — I with LlSt —II and select the correct answer using the code given below
the lists :
+3 c— 4 +3 +3
Q@IQL ‘_Ll Zl ,LZ:A1 =y1 =Z2 dAT AT P, 1 Tx+y +2z2=3,
P2.3x+5y—6/,=4 AR | 9T P ax + by + cz=d , YA L, G L, S UfTess
aﬁ @f?!ﬁiﬁ qrel] dAT |§Hdet P, 9 P, % o Ead, TIad Bl GHIGIT § |
g - 1 gl - 19 gAfea eIy der [l & i faw U el B uar
TIRG FE IR G
List T /gt 1
P. a=
Q. b=
R. c¢=
S. =
Codes
P Q R S
AT 3 2 4]
(B) 1 3 4 2
(C) 3 2 1 4
(D) 2 4 13

: Y ==
d 4 <8 bine =7
) =
4g & 4O
a (2—s)xu )€
**6
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59. - Match List I with List 11 and select the correct answer using the code given below the lists :

List -1 List — II
g 1/2 1 5
cos (tan™'y +y sin (tan™ y)j 1. —\/:
, + 2 \/3
P & [ cot (sin”'y) + tan (sin”! y) ¥'|  takes value
Q. Ifcosr+cosy+cosz—O—smx+siny+sinzthen 2. 2
possible value of cos x_;)_z is /
V4 /. 1
R. Ifcosz—x cos 2x + sin x sin 2x sec x = cos x sin 2x sec x + 3. 5
cosg+ x] cos 2x then possible value of sec x is -

S. If cot (sin‘1 \/1 —,‘rz) = sin (tan_] (X\/E)) x # 0, 4. _1

then possible value of x is

QiﬁlaﬁWHﬁgﬁ%maﬂﬁwamq&m%%ﬁvwmmwm

3 Log® A L89S A cms A Sin s
JgHt -1 R -1
\t’ﬂ -1 - SIS L /3
1 (cos (tan”'y) + y sin (tan y)] 4] 1. = (=
— 2
\{q P. 2[cot(sin‘y)+tan (sin”! y) Ty 1A E 2 N3
0(5_ cosx+cosy+cosh—O—smx+smy+smz?|ET - \/5
0s 5% @1 IR A & CQSf 9\") {)

R. IfS cos(j— xj cos 2x + sin x sin 2x sec x = cos x sin 2x sec x @

g s >

Fﬁ) +cos(z+x) cos 2x 9 sec x BT THIfAd 99 %\r

r S. I cor (sm \1- )—szn (tan : (X\/—)) x#0,

;{/‘/0 dd x &l N . N
Codes : S +SMY = ST (o

1

2
s
O 4

¥ P Q R S > 2
| A 4 3 1 2 : - <
Oh B) 43 2t —An7 = U
)3 4 2 T <0 AAD
L D3 4 1 2 Z
SN

Space for Rough Work /ﬁm%ﬁaﬁw
wl{x-¢) 4 H@(B+L) ~ 2\ (Z+) &

J

i

—\a\v}

W

~\32 +4$ +UBY +9C + 32 +3( - ¢

—

—\3 —+ 48 = '
TR == NN

**6 \\ztr—
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60. 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(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 :

T TGTL 1y = mx+3, y— & & &g E(0, 3) TN WRIeTT & AT )7 = 16x,0<y <6
& g Fry, y,) W e & | Waer @ 05 Fixg, yp) W welf y-erg o o
G(0, y,)) W Fedl & | Y@ L& gaurel m Qi g ot @ 5 By EFG &
SFbeT B Yeb AT ST & | |
q%ﬂlaﬁwﬁnﬁgﬁﬁwﬁﬁmamwéﬁ:ﬁ%ﬁwwmwwm

REIRSE N f\jlila : :
List I /R T List I /gt 11
P. m= 1
1. 5
Q. Maximum area of AEFG is | AEFG &1 He<H &=kl & 2. 4
R, y,= 3. 2
S. y = 4. 1
- Codes :
P Q R S
A 4 1 2 3
B 3 4 1 2
() 1 3 2 4
D) 1 3 4 2 .

Space for Rough Work | T T & T =

v g " | LTI .



