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A. General:

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

YHUF & BIS (CODE) $6 IS & SN N
B 3R 39 gRa®dr & s Io @S |En
44) R BT ¥

The question paper CODE is printed on the right
hand top corner of this sheet and on the back page
(Page No. 44) of this booklet.

e HH B ol @l go iR @relt e 3|
gRa®T § B 2| I W B fog I3 sfaRed
Il TE far S |

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

B P, fderm @€ (CLIP BOARD), i
d]](z'lfbl, Xellgshel, dedhelcy, E%W HelhlH,
ToR R el yeR & soaiNe  SUBRY
e HH H AT eI 2|

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

39 gRa@T & fied s w Ry T e #
O 1 3R e =R fafay |

Wirite you name and roll number in the space
provided on the back cover of this booklet.

g & SR SR AT AfFT STHRIRAT Uh
T PHET R B, S S § R
ST, W W S| wer gAfd &9
fes & fde ® & T8 917 AT T R |
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(@fReMRTA, ORS) & W f¥iere g1 Ao o
ot SR | fraen g ey uden @ 4| toe
M ol S W # |

Answers to the questions and personal details are
to be filled on a two-part carbon-less paper, which
is provided separately. These parts should only be
separated at the end of the examination when
instructed by the invigilator. The upper sheet is a
machine-gradable Objective Response Sheet
(ORS) which will be retained by the invigilator. You
will be allowed to take away the bottom sheet at
the end of the examination.
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On breaking the seals of the booklet check that it
contains 44 pages and all the 60 questions and
corresponding answer choices are legible. Read
carefully the Instructions printed at the beginning of
each section.
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Check that the same CODE is printed on the ORS
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PART -l : PHYSICS

SECTION -1 : (One or more options correct Type)
og -1 : (Vb a1 319 wel fdbeu yaR)
This section contains 8 multiple coice questions. Each question has four choices (A), (B), (C) and (D) out
of which ONE or MORE are correct.

39 @S ¥ 8 9gfddey wed B | IS W H AR fawed (A), (B), (C) R (D) &, 71 & twr an aifdss w1 2 |

1. 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) :

GM
(A) The minimum initial velocity of the mass m to escape the gravitational field of the two bodies is 4 o+ -

GM
(B) The minimum initial velocity of the mass m to escape the gravitational field of the two bodies is 2 -

/2GM
(C) The minimum initial velocity of the mass m to escape the gravitational field of the two bodies is -

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

31 fUvsi R I3 & S M e, @ 919 @ g3 &1 2L ReR a1 1 2 | 34 fIvel & &1 &l S arell Xt
& 7y fawg 9§, T m S BT BUT erad FEIUd f6ar ST & | [Recardy o1 dis G € | |el Uhr 8/8 —

(A) a1 Ul & EcTHuvl 83 A U & ol S m b1 JAad JRMe 97 4”? 2|

(B) a1 MUl & I[HcaIdyvl & W U & ol S m &1 FAdH IRMIE 97 2 GI‘_%M 2|

(C) &1 fUvST & I[EATHUT &1F H USRI & oY S| m Bl {YAdH ARBAS I —ZfM 2

(D) SFHF m B Hott wad ReR &l B |
Ans (B,D)
Sol Applying energy conservation. (Suil G T WR)

_GM.2m+1mV2 =0+0
L 2

[4aGM M
= V=_— &® &
L < r > e T

ve

www.examrace.com
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2, 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 t = 0 with an initial velocity u . When the speed of the particle is 0.5 u,, it collies elastically with
a rigid wall. After this collision :

(A) the speed of the particle when it returns to its equilibrium position is u, .

m
(B) the time at which the particle passes through the equilibrium position for the first time is t = n\/%_

47 /m
(C) the time at which the maximum compression of the spring occurs is t = ?n\/;

57 im
(D) the time at which the particle passes througout the equilibrium position for the second time is t = ?n PR

YU &S T IR U1 g8 k 9o ReRi o1 gem Jfed 80 & v R F m a9 &1 B ST g & | 39
ST T GERT AT 9 8 | I YT 370 ATl | F9 t = 0 R AR AfIS 997 u & 1w 81 %21 2 | 59
HU B 0.5 u, B B, I8 U §o AR F TR HUg Bl 8 | 39 GHE B dI€ —

(A) ST HUT T ATRITERT § Sledl & S9! T u Bl 2 |

(B)mwaﬁw@%@ﬁmgmw%a%whn\/%%l

(C)m@nﬁﬂ@&@mﬁﬁ%ﬂ%wtz% %%I

(D) T FHT ST AFRITARAT W IR IR [oRal & 98 T tz%n\/g 2

Ans. (AD)
Sol Displacement x = A sinot

. oA
Velocity v= Aoncose t = -

At the time of collision

1
cosot = — Uy
2 2
4—.
o 2n T /m .
ot = 3 =>t= 3 -3 VK
2r '/m m /m
for (C t = Ao
or (C) ime 3 Vk T2Vk
5n .
=B VK (So it is incorrect)
. 2n m /m
= —— + —
for (D) time 3 VK T "
57t |m o
= —./— (Soitis correct). www.examrace.com
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faRemue x = Asinot
oA
IT v = Aocoso t = —
TEFR D IJHI
cos’[-1
*T
(= E g2 m
T3 7T 3 T3 0k
2
(C) & forw W‘?n
27
(D) @ forw W=

( PHYSICS |

A steady current I flows along an infinitely long hollow cylindrical conductor of radius R. This cylinder is placed
coaxially inside an infinite solenoid of radius 2R. The solenoid has n turns per unit length and carries a steady
current I. 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) Inthe region r > 2R, the magnetic field is non—zero.

Udh R 3501 & 3= of @Il ATl dof- &) ofFTs 8 U ReR IRTI 98 W&l © | 59 o0 ®l 2R {3 &1 s/
ARATfTHT & Tax |HIET I@T 77 2 | 9 RAIGTd | nofie ufd @18 o s 4 2 9 U& ReR g 18 | U% a5

P& fog S 918l 9§ r g3 | 8, DI (W) THH 98 2 (B)
(A)0<r<R¥H g=&T &7 I T8I 2 |
(B)R<r<2RH¥, &I &F Bl fawm |t &1 faen 4 2|

(C)R<r<2R¥ F=ar &7 r o & ga 9 weRAR 2 SridT &< awiel W 2 |
(D) r> 2R #, J=OHRI &F Y T 2 |

Ans. (A,D)

www.examrace.com



Sol.

Hindi.

v

R 2R

o
/’_’—"“—\
\

T A

A ForO<r<R= B=#0

e

D) Forr>2R=B=0

v

/"L‘_
\CZ

R 2R

|
\\\_____/

T A4

(A O<r<R& fau = B=0

e

D) r>2R® fow =B =0

( PHYSICS |
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4, 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) :

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

a1 ared, fo i 9% @1 71T u 2, U@ & Wil A0S S8 IR U IR @I SR 371 2 & | 1Y P @ fawn H w
S I H IR D 2| STH A TP d1e f, gfer a1 A IO 2 | G aeT H 93 gY Nt B W, gy @ g
ot 2| freae arg § sy @ 7V 2 | 6 geed B/%

(A) Ife arg Ders § Fd B faen § 97 B, f,> f, |

(B) afe arg EId & Herdh @) faem § gl B, f,>f, |

(C) af arg Nerd & FAa 3 fawn § 98h B, f, <, |

(D) afe arg ST & Vet @1 foem § g=<ll 7, f, < f, |

Ans. (A,B)
O
——p W
Source
Sol. Q u
V
If wind blows from source to observer
(Vv+w)+u
f=|—7""I
2 (v+w)-u
= f2 > f1
If wind blows from observer to source
W O

Source

[ e

(Vv—-w)+u
f,= [(v—w)—u]f1

= f,>f

www.examrace.com
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Sol.

Source

B
[g u
V

( PHYSICS |

Ife ga1 GId I YeTdh Bl 3R 98 I B

‘= [(v+w)+ujf1

2 (v+w)-u

= f,>f,

Ife ga1 et | GId Bl 3R 98 3 2

Source

—
Q U
V

. [(v—w)+u]f1

27 ((v-w)-u

= f,>f

Using the expression 2d sin 6 = ), one calculates the values of d by measuring the corresponding angles 6 in
the range 0 to 90°. The wavelength X is exactly knowns and the errorin 0 is constant for all values of 6. As 6

increases from 0° :

(A) the absolute error in d remains constant.
(C) the fractional error in d remains constant.

(B) the absolute error in d increases.
(D) the fractional error in d decreases.

5T 2d sin O = . BT YA B Y 80 DI AT DR d Bl |1 ST A8 & | O BT 719 09 90° D drar 4 2 |
TR BT A 84 IRYE: 91d & q&10 D A9+ § FfS, 0P Tl /1 & forg war 2 | i 0 &l /19 0°F Fedl

? a9
(A) d 7 e Ffe Rer & 2|
(C) d ¥ fir=TeTd Ffe Rer <& 2 |
Ans. (D)
2dsing =2
4= A

2sin0

differntiate

y
o(d)= 2 o (coseco)

a(d)= %(— cos ecocoto)do

d) = —)C0SO
o= 2sin 0
) A C0SO
as 0 = increases , — - decreases
2sin“ 0

(B) d # et Ffe gl B |
(D) d # Tt Ffe Tech B |

www.examrace.com



Alternate solution

A

Sol - 2sin0

/md=/nXi-¢n2-/¢nsind

&=o_o_ _1 x C0s O(AD)
d sin©®

Fractional error |+(d)| = |cotO AQ|
Absoulute error Ad = (dcotb) A6

d cos0
X

2sin® sin0

coso6
sin?0

Ad =

Hindi. 2dsin0 =%

4= A
~ 2sin®

ABHAT B |

o(d)= % o (coseco)

5(d)= %(— cos eco cot6)co

d) = —)C0oSO
0@ ="ginZe

2.C0S0
W 6 =3 2sin?0

Alternate solution

A
2sin0

Sol

/mnd=/4nXi—-4n2-¢nsind

@=o_o_ ‘1 x COsO(AD)
d sin®

fi=rces FfS [+(d)] = |coto A0
f*Ruer Ffe Ad = (dcot6) A0

d cos 0
X

2sin® sin0

coso6

Ad =
sin?0

( PHYSICS |

www.examrace.com



( PHYSICS |

6. 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 :

&l srEeld R, @I R, P2 arel el @l shA3l: +p G0l —p UHAHI AT AT °icd I AR fbar 72r 2 |
S TIAl B o | ST AR 39 ThR SIS B 91 T 2 & 9 31if¥re sy 9 sffqeifad & | sifdsied &F &

TS favg R —
/2
A
—
=/
(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
(A) ReRr Jgd &7 I 2 | (B) RerR dgga fawa eeR 7|
(C) ReR Jz[a &1 &1 URATT 3R 2 | (D) ReR I2a &= @l e vae™ e ¢ |
Ans. (C,D)

Sol.

For electrostatic field,

P cp+EPcp
380 380

B
380

. P ——
Er =—C,C
P 32 1“2

For electrostatic potential, Since electric field is non zero so it is not equipotential.

www.examrace.com
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Hindi.

ReR 9gd &3 & forg

P cp+EPcp
380 380

LCP+PC,)
380

- p =
Er =—C,C
P 3 12

Rer Jera fava & fog, dfe fagd &= o B om: a8 wwfava =81 7|

7. The figure below shows the variation of specific heat capacity (C) of a solid as a function of temperature (T).
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.

foar 7 foxi o9 & fafdre Sor enfRar (C) &1 aEs (T) TR fordRar &1 gertar T 8 | 999 5 0 9 500 K dd
HAM &R 9 Haq gfg 2l 2 | A &R & omae 9 aRkads SueHia 2, 91 uderd § &4 41 (¥) Jaaid |afidbe

e B ()7

'™
Lgl

160 260 360 450 560
T(K)
(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 absorbtion in the range 400-500 K.
(D) the rate of heat absorption increases in the range 200-300 K.

(A) 0—100 K & &=, 3raenfid o1 &1 &% ar9AE R XRaa snidradn faamg i |

(B) 0-100 K T ATIHIE @l 9@1+1 UR Faefid &1, 400-500 K A199H & § 9@ @l ™1 6l gl § $H 2 |

(C) raenfid ST &I &% 400-500 K arawT= & &1 srafRafdd 2 |

(D) SBT3V B &% 200-300 K a199H & 41 93 I& 2 | WWW.examrace.com
Ans. (B,C,D)
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Sol. qgq=mCT

dq dT
— =mCc —
dt dt

d
R = rate of absortion of heat = d_? o« C

(in 0-100k

C increases, so R increases but not linearly

(ii) Ag = mCAT as C is more in (400 k — 500 k) then (0 — 100 k) so heat is increasing.
(iii) C remains constant so there no change in R from (400 k — 500 k)

(iv) Cisincreases so R is increases in range (200 k — 300 k)

Hindi. q=mCT

dqg dT
—=mc—
dt dt

dq
R = ST @Yl &) X = o < C
() 0-100k#

C 9, 31 R 97 fobeg X1 718 2 |

(i) AQ = mCAT Si¥1fds C ATaT=iR (400 k — 500 k) @ i1 # A=z (0 — 100 k) & SAT&T B 7d: HAT q27 |
(iii) C fad 327 ara: (400 k —500 k) § @l RH ®Ig aRad= =721 2 |

(iv) C 93 =T 8 3I1d: IR (200 k— 300 k) § R §&dT 2 |

8. The radius of the orbit of an electron in a Hydrogen-like atom is 4.5 a , where a is the Bohr radius. Its orbital

3h
angular momentum is o It is given that h is Planck constant and R is Rydberg constant. The possible

wavelength(s), when the atom de-excites, is (are) :

UF ETESIOT—GH AN & Sordgie wel o o 4.5 8 Sl a, AR B9 ® | 59 Soragi= &1 wel ol Ham

% gl foar 8 & h e fFadie @ R Rea fFdie 2| o] & 2RI 8 R Saafid fafesor &

TR P FHTEATY B

9 9 9 4
(A) R ()] T6R © 5R D) R

Ans. (A,C)

www.examrace.com
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Sol. R, =454,

L= _ o =3,z=2
=mvr= o [as n =3, z= 2]

}”2»1 z ﬁ
1 1 1] 5 9

R4l ———|=—4R_ 1, , =
a2 {4 9} 36 TR

SECTION -2 : (Paragraph Type)
Qus - 2 : (VT 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).

9 @Us A Rugidi, T SR ifdhsl affe $I 3T drel 4 T & | AR FJoal A e 16 7e g, ford
H W AJe R &l 424 ¢ | 6 1 arg=ee 4 & 039 & °R @b (A), (B), (C) 3R (D) 2, 4 A aa
& WE ? |
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Sol.

10.

Sol.

Paragraph for Questions 09 and 10
9% 09 3R 10 & forg srg=ve

( PHYSICS |

A small block of mass 1kg is released from rest at the top of a rough track. The track is a circular arc of radius
40m. 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 ms32)

U Wl 9 & Ieaad [dvg ¥ U 1kg SIHM & b DI [ARMEIERAT I 8ISl 9T € | I8 92T 40m a1 &1 g
=TT & | JEHT AU 9 IR 4T Job Y AR & | 39 Yo IR b HYUT del aRefiofd 97 i fqusia fawmm § v

2| fom ¥ <ol ogeR, fig Q a@ oM & forg advr & a1 & & g 150 J B a3 gt B | (Y&

TR g BT A = 10 m s2 i)

B X
The speed of the block when it reaches the point Q is :
T4 Ydl g Q W IEadT 2, S9! M 7 —
(A) 5ms™ (B) 10 ms™' © 10\/§ ms™' (D) 20 ms™'
Ans. (B)
R 1
Mg—=-150= —MV?
93 2
1%x10x 20 1 V2
)
=V=10m/s

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

fg QW, 7ed R I arel A 9 B IRAT & —

(A)7.5N (B)8.6N (C)11.5N (D)22.5N
Ans. (A)

Mg M(10)?
N-—="—"/_ =

> 20 = N=75N.
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Paragraph for Questions 11 and 12
¥ 11 3R 12 & forg srg=sa

Athermal 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.

Te AT fagd WA= 600 kW o1 21fdkd 4000 V IR STfard el 8, i 20 km BT X1 TR SYHIFISH & ST &
fore o1 SR I B | 39T A1 A1 S IRT GE—eTFaT el Bfdel I HOT Ol Hehdl 8 AT i1 RRT R Sl 9 oy
STABIHR BT FIIT BR (HAT ST Fehall 2 | UIel YWY BT SV B & b 99 SHoll Pl &g dgd Al BIdl 2 Sfdid
SIFABIHR & IUANT & a0 H & 9gd B BIdl 8 | 39 A H U Iearll SIABIHR HIF B AR AT S
2 FOTRY 9RT &1 A9 %A 81 IV | STHITTT & R TRl SFAwiFR &1 U1 fdhar Sirdm & o9 SuHTdhdarsii o
T {42y A dice W [Agd 2l <1 ST | | Ig AT Sl Aehall & 6 Bidel Yg IRIET & qon Siab iR el
€, 9 I Ofad i UF ® | Sfoaifad v aRieli 9 dreedrell & 719 rms ¥ |

1. If the direct transmission method with a cable of resistance 0.4 3 km~" is used, the power dissipation (in %)
during transmission is :
Ifg T Hfdad BT ST foar Sv {57961 ufoRieg 0.4 Q km-' 2 9 gogel gvor &1 Rerfa # wifdd & (% #H) &
(A) 20 (B) 30 (C)40 (D) 50
Ans. (B)

Sol. P=600x1000=4000x%x1 =I1=150A

dH
S = (1507 x 0.4 x20

Which is 30% of 600 kW.

12. Inthe 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 transformeris 1 : 10. If the power to the consumers has to be supplied at 200V, the
ratio of the number of turns in the primary to that in the secondary in the step-down transformeris :

SIRABIHR & UART R drell fAfS 4, I8 71 SRl SIFA%THR & Urifid g fgdiad 9 dueh & A&l &1 AU
1:10 2 | Af fagga i, SUHTeRTali Bl 200V IR &1 STl 8 o S=mdl SIRAhiaR § rerfis g fgediae & ofuci
@1 AT BT U 2

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

Ans. (A)

N, _ 40,000 _ 200
Sol. N, 200 - 1

www.examrace.com
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Paragraph for Questions 13 and 14
9% 13 3R 14 & forg srg=BT

A point charge Q is moving in a circular orbit of radius R in the x-y plane with an angular velocity . This can be

Qo
considered as equivalent to a loop carrying a steady current or . A uniform magnetic field along the positive

Zz-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 proportionally constant vy.

ey T 3 R 3 21 el e 1 e Q g A o o TR R R a5 e | R g ¥ el R

gR1 & g A1 Sl Fohdll 8 | 37d ThAA gabid &3 $I gcad z-fQ2 H AT HRd & e 419 0 9 B dab
U AfhUs 3§ THHAN &% H 93T © | I8 A {6 99 SR del &1 F3roar Rer &l 8 | I &3 & o 4
®el § T emf URT BIaT 2 | T YR fgfd & gRT $b1s 1 342 DI gl ofd ® ARI AR AT 4 b T B
@1 AT Bl IR fIefaare® aa (emf) BT ST 2 | I8 =10 & fd STd U ST1aer U def 3§ IfRyHvr Rl 8 6 ISP
Fao1 fgga smeel IHd ST Fa & Mg 8 2 frdaT srgfad Rerid v 2 |

13. The magnitude of the induced electric field in the orbit at any instant of time during the time interval of the
magnetic field change is :

YIBT &F B URad & QIR el § BT (429 aror R YR e & &1 91 2 |

BR BR
™ = ®) = (C) BR (D) 2BR

Ans. (B)

sol.  {Edl ——A el

E.27R =-nR*B

E= -BR
T2

Alternat
dB

E2nR = % =—-7nR? 4t
_ -Rd8_BR
T2 dt 2
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14. The change in the magnetic dipole moment associated with the orbit, at the end of the time interval of the
magnetic field change, is :
foTF T SR | Gaaid &3 § uRad 81 R8T 2, I AR B 37 H, AT & Hel § Ay fgga smeol 4
R 7 |
BQR? BQR?
(A)~/BAR? ® -1 © 1= (D) 1BR?
Ans. (B)
Sol. Megnetic dipole momentM = yJ
AM = yAJ-------- ()
AM_ g9 R
At dt 2
Ay =-9BR2
2
2
SO AM = _¥QBRY
2
Alternet

Y
Q
o
x M_Q
L

induced electric field is oppsite. to the o so the charge is retarded.

o' =0 —ot

QB QE Q BR QB
= - —1 = = —— = —X—— = —
o= o 5 (a, = QE/m), (o TR R om 2m)
52 2
u o QuRY _ [, _GBR
f 2 2m ) 2
2 2np2 2
AMm = M —M = QoR _Q BR _Q(DR - BQR2
ro 2 4m 2 T
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Hindi. IR fgga smeol M= yJ
AM = yAJ-mmmmm 0
AM_ QB R
At dt 2
A= B
2
2
- AM = - YQBR®
2
Alternet v
M_Q Q
L_2m Eand)
X
M_Q—(DERZ_ QoR* ,
2n 2
AR fAgd &5 o & faudia 2 | a1 maer Hied g |
o' =0 —ot
QB QE Q BR QB
= - —1 = = — = —X— = ——
072 (@ = QB/m). (= {2 = R*2m = 2m’
'R2 QB\R?
M = Q(DR = Q o——|—
f 2 2m) 2
2 2 2 2
Am = Mf -M = QoR _Q BR _Q(DR = BQRZ
: 2 4m 2 i 2

Paragraph for Questions 15 and 16
¥ 15 3R 16 & forg srg=oe

The mass of a nucleus Q\X is less that the sum of the masses of (A —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 (m, + m,) > M". The masses of some neutral atoms are given in the table below :

TS G £ X B G (A—2) gl v Z WS & G@MEl & I $HH BT 2 | ST B B B Fhged
STl BT 489 Holl BEd © | U S M ER WRI A1f0d m, &9 m, S@MIE1 & a1 ged Al 4 [qafed & g

€ 8, e (M, + m,) < MTAT m, Tl m, ST & &1 Seob 114D IO1 Aol bR, T M’ S Bl IR A1
g1 qHd &, Il (M, +m,) > M BB WAV & T@HE T Sfdd § o T 2

H | 1.007825u | 2H | 2.014102u | 3H | 3.016050u | 3He | 4.002603u
SLi | 6.015123u | JLi | 7.016004u | 20Zn| 69.925325u | $3Se | 81.916709u
1°2Gd | 151.919803u | 22°Pb | 205.974455u | 3°Bi | 208.980388u | 2,°Po | 209.982876u
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15.

Sol

Hindi

The correct statement is :

TE THAT B |

(A) The nucleus gLi can emit an alpha particle

fE SLi Ua VT HUT Icaford Y HadT 2 |

(B) The nucleus 33°P, can emit a proton

e 210P, U@ WIS IAfoid wR 6T & |

(C) Deuteron and alpha particle can undergo complete fusion.

SR 3R VehT BT QU1 Hodd 6T A 2 |

(D) The nuclei 23zn and §2se can undergo complete fusion.

e 3zn Td e §3Se Ui Herds B Ahd 2 |
Ans. (C)

A) 34" -, He* +,H?

Am = [MLI _MHe _MH3]

=[6.01513 -4.002603 — 3.016050]
=—-1.003523u
Am is negative so reaction is not possible.

(B) g4Po™ _, g38™ 14

Am is negative so reaction is not possible.
(©) 4 _ gHe* 4 3L

Am is Positive so reaction is possible.

(D) 302" 134%™ _, g4
Am is Positive so reaction is not possible.

(A) 35" 5, He* +, H?
Am = [M; -My, —M,;]

=1[6.01513 - 4.002603 - 3.016050]
=-1.003523u

AM ZEUTTHS & 3T THIBROT JH7d T2l 2 |
(B) g4Po™ _, g38™ 14

AM ZROTTHP 2 3T U0 =g 2] 2 |
(©) " _, o’ | gti°

AM TS 2 3T THIHR0T IHIT 2 |

(D) 302" 4 345" _, 64%d""

Am gFTHE B 37 THIGROT J#7d 8] 2 |

( PHYSICS |
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16. The kinetic energy (in keV) of the alpha particle, when the nucleus 2}°P, at rest undergoes alpha decay, is:

S farmATaRen § i 210P, Ut & FRAT 7, 9 YT HUT Bl ISt Hotl (keV H) BT B |

(A) 5319 (B) 5422 (C) 5707 (D) 5818
Ans. (A)

Sol  gqPo™ | e’ , gpPb?®

Am =[M,,— M, —M,]=0.008421 u
Q = 0.008421x932 MeV = 5422 KeV

_210

K 5422KeV =
© =514 X 5320 KeV

SECTION - 3 : (Matching List Type)
Qus - 3 : (U G TBR)

This section contains 4 multiple choice questions. Each questions has matching lists. The codes for the
lists have choices (A), (B), (C) and (D) out of which ONLY ONE is correct.
9 WUS Y 4 ggfAwed 9eA € | T U H G Ga ¢ | Gl B o Brs & faded (A), (B), (C) 3R (D) £,
R 9 Pael e w2 |

17. A right angled prism of refractive index p, is placed in a rectangular block of refractive index p,, which is
surrounded by a medium of refractive index ., as shown in the figure, A ray of ligth ‘e’ enters the rectangular
block at normal incidence. Depending upon the relationships between ., i, and p., it takes one of the four
possible paths 'ef', 'eg’, 'eh' or 'ei'.
T |1, SAACID B FHDIOT [USH Bl p, eI SIATDR &l H XN T & | YOI a7 pu, 3qAci-ih B HIEH
9 o # <wiy orgaR o) g€ & | GBI B fbR07 ‘e’ SMAATDR wifch IR ST ciaad JArafad el 8 |, p, 3R p,
@ A R R BRI g8 UBTe @ AR AR |Ha gl ef, 'eg’, 'eh' A1 'ei' § 9 U@ oIl B |

f

45°

e L \\,\ g

h

H, Hs

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 :

G 14 & T 9Ai bl I 11 1 Sgaci-iep bl 2ral | GAferd BT iR Fferdi & el fa T BTe Bl T dReb

HE IR G
List 1/ =it 1 List 1T/ gt 11
P. e—>f 1. He> 2,
Q. e—>d 2. >, and/ 7d po> py
R. e—>h 3. B, =,
S. e—i 4 p<p < 2 pand/vd p>p
Codes:
P Q R S
A 2 3 1 4
® 1 2 4 3
©C 4 1 2 3
©) 2 3 4 1 WWW.examrace.com
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Sol.

Hindi.

18.

For e—i
45° >0,
sin 45° >sin O,
Aok
>
x/E Hq
> \/EHZ
Fore > f
angle of refraction is lesser than angle of incidence, so p, > ., andthen p, > p,
Fore ->g,p =n,
fore > h, p,<p, <2y, andp,>p,
e >ia forg
45° >0,
sin 45° >sin O,

1 ke

= >

x/E Hq

“1>‘/§H2

e > fad fog

3TUECI HIOT U DIV ¥ BIST & A w, > p, T T p, > p,
e—>g$%1'§’,u1=;,t2

e >hd g, po<p, < 2p, T p,>p,

( PHYSICS |

Match List I with List IT and select the correct answer using the codes given below the lists :

ListI ListII
P. Boltzmann constant 1. [ML2T
Q. Coefficient of viscosity 2. [ML'T-
R. Planck constant 3. [MLT-3K™"]
S. Thermal conductivity 4. [ML2T2K-"]

A [T A 119 GAfrd BT 3R gferil & = {93 T Brs &l YA dkad Fe1 SR G

T 1 = 1T
P dlecad FRdie 1 MLZT]
Q EDIECIRIVIGD 2 MLT]
R i frRIdTs 3 [MLT=K]
S S dleldhd 4 [ML2T-2K-"]
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
Ans. (C)
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19.

1
= —kT
(9N 5 =

dv

@F=nAg
(M E=hy =

dQ _ kAAD
® G~ =

( PHYSICS |

MLT2= K] K = [K] = ML2T-2K-"
MLT 2

M=—-———— =ML T

N Lt

ML2T2=[h] T = [h] = ML2 T~
ML2T 3L

[k]= —5-— = MLT* K-

L°K

One mole of a monatomic ideal gas is taken along two cyclic processessE - F -G —>EandE >F >H —>
E as shown in the PV diagram. The processes involved are purely isochoric, isobaric, isothermal or adiabatic.

Th Yh—IRARYS 3f1ael I/ & U Arel I, o d <2l PV oRE & 39K &1 =01 YAl E >F > G > E
JE>F >HSEH I 91 O 8 | Hafgd Uhd PG AHRIdld, FHaTd!, FHa a1 ©EI™ 2 |

32P,

Ve

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.

A1 H 3 7 vl ®1 A 114 {6 T BRI & gAY & 12 GAfed Y 3R Gl & 1 @ T Brs &

TN dReb el SR G |
List T/ I List IT/ 3=t 11
P. G->E 1. 160 PV, In2
Q. G-H 2, 36P,V,
R. F->H 3. 24PV,
S. F>G 4. 31P,V,
Codes:
P Q R S
A) 4 3 2 1
(B) 4 3 1 2
©) 3 1 2 4
D) 1 3 2 4
Ans. (A)
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PA
F
32P k===~
1S
) %
£ 4
o
Q
RN
Sol.
Py p=--- < < v G
E. H isobaric !
1 >V
V, 32V,
Vi 32V,
In F—>G work done in isothermal proces is nRT In v = 32P,V,In v
i 0
=32P,V,In2°=160P,V,In 2
INnG >E,AW=P AV=P_ (31V)=31P\V,
In G — Hwork done is less than 31 P,V i.e., 24 PV,
InF — Hwork done is 36 PV,
P A
F
32P,F - -~ -
Q S
c 7
2/ e
O
@]
RN
Hindi.
Py p==-- < < r (35
E. H isobaric :
L] >V
Ve, 32V,

: _ Vi 32V,
F—G # Faurciia g+ # f&ar 1 & =nRTIn |y~ [ =32P V,In A

i
=32P,V,In25=160P,V,In 2

G >EH, AW=P AV=P, (31V)=31P\V,

G > H ¥, far T &1 31 PV, § $1 B 314 24 PV, 2 |
F— H ¥, féan 7 &rl 36 PV, 2 |
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Sol.

Hindi.

( PHYSICS |

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 :

T 19 o T afharg <1 TS 2 | A I 39 ufhameii & See A1e 9 UE sifad e s faw T E |
Gl & = QA T BTs B YA R FEl SR G0

List I/ gt 1 List I/ 3= I
P. Alpha decay 1. PoOSP N+
USHT &7
Q. f*decay 2. 2380 5% Th+.......
prera
R. Fission 3. B5BI B4 Ph+......
[EECSH
S. Proton emission 4. 2%Pu >0 La+.......
e I
Codes:
P Q R S
A 4 2 1 3
® 1 3 2 4
© 2 1 4 3
D) 4 3 2 1
Ans. (C)

(p) In oo decay mass number decreses by 4 and atomic number decreases by 2.

(@) In p* decay mass number remains unchanged while atomic number decreases by 1.
() In Fission, parent nucleus breaks into allmost two equal fragments.

(s) In proton emission both mass number and atomic number decreases by 1.

(p) o &7 H S AT 4 9 G AT WA HHIP 2 F T |

(Q) p* & ¥ gegA W srRafdd & @ Sfafds IRy s 1 9 g oIl 2 |
(r) fagves 9 Uqg® A1 a1 EIT FHE AR H T S 2 |

(s) YIS ITGiE § S |1 TAT WRATY HAD 1 ¥ b Il 2 |
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PART - Il : CHEMISTRY

SECTION -1 : (One or more options correct Type)
oS -1 : (Vo a1 A% ¥ fdbey JoR)

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

9 G ¥ 8 ggfdwen ued & | IS ue § AR fawed (A), (B), (C) 3R (D) &, i & wa & aifdres 9 2 |

21. The KSp of Ag,CrO, is 1.1 x 10-'? at 298 K. The solubility (in mol/L) of Ag,CrO, ina 0.1 M AgNO, solution is
K., (Ag,CrO,) &1 AT 298 K W 1.1 x 102 §10.1 MAGNO, & faciars # Ag,CrO, @1 fdeiadr Aret/<flex # &
(A)1.1x 10" (B)1.1 x 10" (C)1.1x 102 (D) 1.1 x10°

Ans. (B)

Sol.  Ag,CrO, = 2Ag*+ CrO2

S

01+2s s
~ 0.1
1.1 x1072=(0.1)%s
s=1.1x107"
22. In the following reaction, the product(s) formed is(are)

frferRaa siwforan & SaarTe/SART $I 9dTy

OH

CHCI,
OH"
CH,
OH OH
H,C CHCI, H,C CHCI, CH,
P Q R S
(A) P (major) (B) Q (minor) (C) R (minor) (D) S (major)
(A) P (=) (B) Q () (C) R (o) (D) S (F=9)
Ans. (B,D)
OH
_ CCI CHCI,
CH, CH, CCl, CH, CHCI,
OH®
OH
CHO @/
+ ‘
CH, CHcl, CH, CHCI,

CH, www.examrace.com



23.

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

OH
aqueous Br, (3.0 equivalents)
SO,H
OH OH OH
Br. Br Br. Br
Br Br Br
SOSH Br Br
P Q R
AP B a ©R
fr=fafaa sifafsa &1 (@) g1 3S71e 2 (©)
OH
STel1d Br, (3.0 ogdM)
"
SO.H
OH OH OH
Br Br  Br Br
Br Br Br
SO,H Br Br
P Q R
(AP B a ©R
(B)
OH OH OH
Br Br
Aq. Br, Br Br
e B
o —S0,
g e
SO.H r Br
: g\%\—H

( CHEMISTRY |

OH
Br
Br Br
SO.H
S
D s
OH
Br
Br Br
SO.H
S
DS
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24. After completion of the reactions (I and Il), the organic compound(s) in the reaction mixtures is (are)

e srfAfmarell (18R 1) & R B9 & d1e Tarfre fsor # Frdfre dfire @) o gart |

O

. Br, (1.0 mol
Reaction | : 2 )

arfifspan | : H3C(1_0 moI)CH3 aqueous /el NaQOH

7

O

Reaction | ; /L\ Br, (1.0 mol) N

affearl: H.C CH
I Caomon CH,COOH
O )OK 0] (@]
H.C CH,Br H.C CBr, Br,C CBr, BrH,C CH,Br H,C ONa CHBr,
P Q R s T U

(A) Reaction I : P and Reaction Il : P

(B) Reaction | : U, acetone and Reaction Il : Q, acetone
(C) Reactionl: T, U, acetone and Reactionll : P

(D) Reaction | : R, acetone and Reaction Il : S, acetone

(A) tfafspar | : P &R tfafssan Il : P

(B) atfafspar | : U, viiers siR ifafshan Il : Q, vl

(C) arfafgrar 1: T, U, wiiei= iR srfafsan Il : P

(D) srfafhan | : R, Tie= iR srfafhan Il : S, Tl
Ans. (C)

O

O
Br, (1.0 mol
_ /U\ 2( ), CH,COONa + CHBr, + C#J}H
Sol.  Reaction|: ¢H, CH, Na"OH° 3 3
(Unreacted)

1.0 mol

(In basic medium complete haloform reaction takes place since the rate of reaction increases with each
o-halogenation)

Br, (1.0 mol)

Reaction |l : CH, CH, CH,COOH CH, CH,Br
1.0 mol
(In acidic medium monohalogenation takes place with 1-mol of halogen)

o
2 Br, (1.0 mol)
)J\ 2 » CH,COONa + CHBr, +
_ H, CH
Sol. sfafharl: ¢H, CH, Na®OHP 3 3
1.0 mol CREIRED)

(AR Hegq W T SIATHAT gl w9 3 TR BT 2 | AT TS a-gAToTIhRoT UR JAMAHAT BT &R gl 2 )

Br, (1.0 mol)
aFffFaT Il G, CH, CH,COOH CH, CH,Br
1.0 mol

(3T J1Eg9 | 1 mol BT & 1] HIATg T dHRoT BT 8 |)

v
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25. The correct statement(s) about O, is (are)
(A) O-O bond lengths are equal. (B) Thermal decomposition of O, is endothermic.
(C) O, is diamagnetic in nature. (D) O, has a bent structure.
O, ¥ed ¥ WEl 99 ¢ (2)
(A) O-O 3TTEel BT <d1E RER 2 | (B) O, &1 Ay farlior ol 2 |
(C) O, ufirgaaa B | (D) O, ! | dfda 2l 2 |
Ans. (A,C,D)
O 1.28A
Sol. / \ ' All electrons are paired so diamagnetic (41 seigs = faa 2 ara: ufagwad ©)
o o)
30, —— 20, AH =+ 142 KJ/mol.
26. Inthe nuclear transmutation

iBe+X ——>$Be+Y
X,Y)is (are)

(A) (v, ) (B) (. D) (C)(n,D) O)(v.p
ferforRad W@ dediarer
iBe+X ——>S$Be+Y
q(X,Y)2/E
(A) (v, n) (B) (p, D) (C) (0, D) DO)(7,p)
Ans. (A,B)
Sol. ,Be® + X—— Be® +Y
If Xis y° thenYis n' @fe X, y° & @€Y, ;n'Erm)
If Xis P! then Y is D> (@fe X, P' 8 @9 Y, D? Brm)
27. The carbon-based reduction method is NOT used for the extraction of
(A) tin from SnO, (B) iron from Fe O,
(C) aluminium from ALO, (D) magnesium from MgCO,, CaCO,
gTgelt & frspdor § wrd= enenRa srads fAfy @1yl e srawnt # =7El 2rar 7 ?
(A) SnO, ¥ fe1 (B) Fe,0, ¥ 3R
(C) ALO, ¥ vgfAfraH (D) MgCO,, CaCO, ¥ H+if¥rgH
Ans. (C)D)
Sol. SnO, and Fe, O, are reduced by C reduction method.

ALO, and MgCO,. CaCO, are reduced by electrolytic reduction.
Sol.  SnO, T Fe,0, HTdT FT=IT §IRT AT B 2 |
ALQO, TAT MgCO,. CaCO, &1 u=rd fagfa Jraere-l sfurd= gRl &Il ¢ |

28. The thermal dissociation equilibrium of CaCQ(s) is studied under different conditions.
CaCO,(s) === CaO(s) +CO.(9)
For this equilibrium, the correct statement(s) is (are)
(A) AHisdependentonT
(B) Kis independent of the initial amount of CaCO,
(C) Kiis dependent on the pressure of CO, at agiven T
(D) AH is independent of the catalyst, if any
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CaCO, (B1¥) & &Y faeresT B1 Areiraer Bl e fAf= srawersii # fobar |
CaCO (8) === CaO(s) + CO,(9)
sﬂwm@ﬂa‘»ﬁﬁ,ﬂéﬁuzsm% )
(A) AH Tqa= TR R dxer B |
(B) Ty ReRi@ (K) CaCO,d aRfAE afkare tR AR 78 a=ar 2 |
(C) K i Qg .k CO, & a1 WR AR vl 2 |
(D) AH SR (3FR &) & y¥d W R 781 &xar 2 |
Ans. (A,B,D)
Sol. (A)AH,-AH =C_ (T,-T)
and Cp depends on temperature. Hence enthalpy also depends on temperature.

(B) CaCO3(s) : Cao(s) +CO Kp = (PCOZ )atequlibrium

29)
For a given reaction.
Keq. depends only on temperature.
(C) Keq depends only on temperature.
(D) Enthalpy of reaction is independent of the catalyst. Catalyst generaly changes activation energy.
Sol. (A)AH,-AH =C_ (T,-T)
C, T TR 7R Hecll 8 31 et |l o o) foiy ey |

(B) CaCO,, == CaO_ + CO Kp=(Pco, ), .. v

) N 2(9)
sﬁﬁv—m?ﬁWKeqzﬁwwwﬁﬁ?W%
(C) Keq ddal d1qd= W {1k & &
(D) S1ffhaT BT Tl ITRE & UHTd H Gad Bl 2 | AR SoIRd AihavT SHall 4 JRad= Bl 2 |

SECTION -2 : (Paragraph Type)
Gus - 2 : (IATHVT 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).

39 @ve ¥ fgidl, W 3R sifdel onfe &I <RI+ aTcl 4 3Igeee ¢ | IR el 9 Hafdd 3ns wed 2, o
H & AJ0E IR a1 424 2 | &l A1 org=ee 4 &R 79 & °R fd&ed (A), (B), (C) 3R (D) g, NFH 4 daal T
EREHE

Paragraph for Question 29 and 30
u¥ 29 7d 30 & ford sig=oT

An aqueous solution of a mixture of two inorganic salts, when treated with dilute HCI, gave a precipitate (P)
and a filtrate (Q). The precipitate P was found to dissolve in hot water. The filtrate (Q) remained unchanged,
when treated with H_S in a dilute mineral acid medium. However, it gave a precipitate (R) with H,S in an
ammoniacal medium. The precipitate R gave a coloured solution (S), when treated with H,O,, in an aqueous
NaOH medium.

Q1 TPBIETH AU & T AT BT STl fderae a HCI 37 gIRT 3199 R U 37deTd (P) 31 U& fhene (Q)
<dl 2 | 3798 P T Siel A goeid & | e e (Q) I Wi+t sreity #em | H,S g1 fdd= 1R srafRafeda g
2, fb=g wHIfeet A H H,S & |1 379erd (R) <l 8 | 3798 (R) & 1T el NaOH Aread =11 H,0, &1 i

i faes (S) S 2 |
29. The precipitate P contains
(A) Po* (B)Hg,* (C)Ag" (D) Hg*
3raery P H IURerd 7
(A) Pb* (B) Hg,* (C)Ag” (D) Ho*
Ans. (A)

www.examrace.com



Sol. Pb* + 2CI- —— PDbCI, (white ppt)
soluble in hot water

Sol.  Pb* +2Cl- —— PbCI, (Zdd 379ei)

T o H fJe
30. The coloured solution S contains
(A)Fe,SO), (B) CusSO, (C)ZnSO,
i faea 8 # SuRerd 2
(A)Fe,S0O), (B) CusSO, (C)ZnSO,
Ans. (D)
o . HCI
Sol. Pb” / Cr’ ———— PbClI, +  CrCl,
P) (@ White ppt Filtrate
(Dissolve in (H,S / mineral
Hot water) acid)
Green ppt.
(R) Cr(OH), No effect
(H,S / ammonical
l medium)
Na,CrO,
yellow solution
(S)
Sol.  pp /e PbCl, + CrCl,
P) (@ wd @ey  fhege
(T ot # faer)
(H,S / @fTst 3r7ed)
1 37aeY
(R) Cr(OH), < IS yHTd
(H,S / THIde BEl
|
Na,CrO,
&1 fderd (S)

( CHEMISTRY |

(D)Na,Cro,

(D)Na,Cro,
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Paragraph for Question 31 and 32
wed 31 1d 323 forl sg=oe

P and Q are isomers of dicarboxylic acid C,H,O,. Both decolorize Br,/H,O. 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
S, Tand U.
COOH COOH COOH
H——OH H—t+—0OH HO~—+—H
H——0OH HO—t—H H—"—0H
COOH COOH COOH
S T u
P 3R Q U& STgraifafere e C,H,0, @ &1 THraddl € | &Il Br/H,O &1 WEIH ®Rd 8 | T4 B W P =:b1Y
TEISSISS a1l 2 |
g &R KMnO, gRT P 3R Q 37eTTT—37elT JAfAfhal R Teb 3ifal U 4 31fdie A1 S, T 3ferdl U a1 Hebdl & |
COOH COOH COOH
H——OH H—t—0OH HO—+—H
H—+—O0OH HO——H H~——t—0H
COOH COOH COOH
8 T U
31. Compounds formed form 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 S
(D) Optically inactive pair (T, U) and optically inactive S
P T Q&RT a9 AfH HAer: 7

(A) gavT guih S Td gaul goie I (T, U)
(C) gavr guids I (T, U) wd gavr guic S

(B) gaur f~fpa S wd gaor fHfgpa g (T, U)
(D) gav1 fAf&pa g (T, U) vd gaul Aispa S

Ans. (B)
32. In the following reaction sequences V and W are respectively :
frfoRaa sifafean sl #, ViR W &aen: €

Q HQA/Ni Y;

© +V AICI, (anhydrous) 1. Zn-Hg/HCI w
2. H3PO,
o)
[i CH,OH
(A) O and /3R (B) E and /3iR
@ CH,OH
v © w O v w
o)
HOH,C,
©) O and /3R @i} D) I and / 3R m
CH,OH CH,OH
v © w v "

www.examrace.com
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Sol. (31&32)
COOH
HOOC~, _ o ~COOH Cold alk. H—— OH
H” H KMnO, H—+— OH
iy g (Syn addition)
P' (Cis) COOH
Meso (S)
COOH COOH
H g = g COOH Cold alk. H——OH _ HO——H
= ,
Hooc~”~ “SH KMnO, OH—t—H H~—t—OH
i~ (Syn addition)
Q' (trans) COOH COOH
T U
(Racemic Mixture)
o)
H,/Ni
HOOC-CH=CH-COOH ————* o
Q o)
Y
T T OH OH
Anhydrous AICI, Zn - Hg
+ (@] 2 —_—
o) HCI o)
o)
Y% l H,PO,
o)
Sol. (31&32)
T e COOH
HOOC~, _ o ~COOH KMnO, H——OH
RN —_— > |
H H e @) H OH
P (Cis) COOH
o= (S)
a9 & COOH COOH
Hx = oo COOH KMnO, H——OH  HO——H
= -
Hooc~” H R <im) OH—1—H H——OH
Q' (trans) COOH COOH
T u
CSIEEARER)

www.examrace.com
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H NI
HOOC-CH=CH-COOH

Q

OH
st AlCl, Zn - Hg
o)
l H,PO,

Paragraph for Questions 33 to 34
u¥ 33 7d 34 & ford sigmT

A fixed mass 'm' of a gas is subjected to transormation of states from Kto L to M to N and back to K as shown
in the figure

U 19 & R¥=d gogae 'm' @Y 3rawey gRadT KT LW M N aag K& o gy fewrs 18 2

A
K L
Pressure
<ld
N M
Volume 2maa=
33. 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
BfHE aReEre™ ST 39 Sl IRad+l § e &, 98 2
(A) TH, TSI, T, ST PR W (B) =1, M, TSI TH B TR
(C) T, E=1, TSI, TH BT W (D) ST, T, TH, TS BT W)

Ans. (C)

www.examrace.com



( CHEMISTRY |

Sol.  pressure

7, 3

v

Volume

K—> L=V 1 atconstant P
Hence T 1 (Heating)
L—>M= P | atconstantV
Hence T | (Cooling)
M—>N= V | atconstant P
Hence T | (Cooling)
N > K= P 7 atconstant V
Hence T 1 (Heating)

Sol. qrd

v

AT

KoL=>faaPmwV T, e T4 (@EH)
LoM=Faa VWP |, T G2
Mo>N= FfRIA PRV | ,3@ T | (@9
NoK= fma VR P 1,3 T4 EH)

34. The pair of isochoric processes among the transormation of states is
(A)KtoLandLto M (B)LtoMand Nto K
(C©)LtoMand Mto N (D) Mto Nand Nto K
araer gRad=i &1 Rerfeddli § \@smIafe ushd g™ 2
A)KILIRLIM (B)LH M3RNH K
(C)LIA MR M3 N D)MA NI NI K

Ans. (B)

Sol. L—>M
M- K

Both are having constant volume therefore these processes are isochoric.
Q11 UghH fd ST IR 8l %E § ST U8 UshH FHSINd UhH B | WWW.examrace.com




35.

Ans.

36.

Ans.
Sol.

Sol.

( CHEMISTRY |

Paragraph for Questions 35 to 36
u¥d 35179 36 & ford srgT

The reactions of Cl, gas with cold-dilute and hot-concentrated NaOH in water give sodium salts to two (differ-
ent) 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 phosphours to give a compound S. On hydrolysis, S gives an oxoacid of

phosphours T.

Cl, 7 a9 3R Wt NaOH & Sielid fqera= gIRT hHen 3 Sl 49 aravel 4 JffAfhar % &1 (A=) lik= &
SifeRaI—3reel & AIfSTH oavl, P 3k Qd & | Cl,(g) IRBIS B IURAfT # SO, (g) ¥ 31ffshar wr Sare R <«
2 | R9he BIEhRY gRI AR &= AT S TaT 8 | S &I Sa—3ee fhal BT &1 U raarere T adl

=

P and Q, respectively, are the sodium salts of
(A) hypochlorus and chloric acids

(C) chloric and perchloric acids
P 3R Q %% 39a AIfSTq &au g
(A) BTAFARY 3R FAIRD 37

(C) FAIRP 3R WaFARE
(A)

R, S and T, respectively, are
(A) SO.Cl,, PCI, and H,PO,
(C) SOCl,, PCl, and H,PO,
R, S 3R T wwer 8

(A) SO,CI,, PCI53ﬁ‘\I H.PO,
(C)SOCl,, PCI3<5ﬁ‘\I H.PO,

(B)
(35 & 36)

Cl, + cold dil. NaOH ——> NaOCI + NaCl

Cl, + hot conc. NaOH ——> NaCIO, + NaCl

NaOCl is salt of hypochlorous acid = P.
NaOClI, is salt of chloric acid = Q.

Charcoal

Cl,+ S0, —™*2— 50 .Cl, (R)
SO,Cl, + P, —> PCI, (S) + SO,
PCI, + H,0 —> H,PO, (T) + HCI
Cl, + 8l 7 NaOH ——> NaOClI + NaCl

Cl, + 74 @< NaOH ——> NaClO, + NaCl

NaOC| BISUIFAIRY 37+ BT a9 8 = P.
NaOCl, FIRE 37 HT <avl & = Q.

Cl,+ 50, — TP, 50 ¢l (R)

SO,Cl, + P, —> PCI,(S) + SO,
PCI, + H,0 —> H,PO, (T) + HCI

(B) hypochlorus and chlorus acids
(D) chloric and hypochlorus acids

(B) BTUIFAIRE 3iIR FAIRH 37T
(D) FAIRS IR TRUIFAIRH e

(B) SO,CI,, PCI, and H,PO,
(D) SOCI,, PCI_ and H,PO,

(B) SO,CI,, PCI, 3R H,PO,
(D) SOCI,, PCI, 3R H,PO,

(NCERT, Pg. No. - 188)
(NCERT, Pg. No.-177)

(NCERT, Pg. No. - 188)
(NCERT, Pg. No.-177)
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SECTION - 3 : (Matching List Type)
Qus - 3 : (YU A TBR)
This section contains 4 multiple choice questions. Each questions has matching lists. The codes for the
lists have choices (A), (B), (C) and (D) out of which ONLY ONE is correct.
9 WUS Y 4 ggfawed 9o © | TS U H G Ga ¢ | Gl & [ Brs & faded (A), (B), (C) 3R (D) £,
T & Pact te a8 T |

37.

Ans.
Sol.

38.

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

T |4 forfad sriqferd srfshar § awafRia e, /s = 114 <1 78 2 | g | B g2 11 gafera i
T iR & 1 QT T BT BT YA R Fel IR G

List I/ g2 | List I/ = 11

P. PbO, + H,SO, ——> PbSO, + O, + other product/s SeTTa 1.NO
Q. Na_S 0O, + HZO—?> NaHSO, + other product/3f~ ST 2.1,
R. N2H4—?> N, + other product /3= S<are 3. Warm/
S. XeF, —— Xe + other product/ar SeIE 4.Cl,
Codes :

P Q R S
@A 4 2 3 1
® 3 2 1 4
© 1 4 2 3
o 3 4 2 1

(D)
(P) 2PbO, + H,SO, —*=™C(™)_, 2pps0, + 0, + 3H,0

+Cly

(Q)Na,S,0,+H,0 —<2— NaHSO, + HCI

27273

(R)N,H, —2— NaHSO, + HCI

(S) XeF, —==— Xe + NOF
Hence, Answer is (D).
3 SR (D) B |

Match the chemical conversions in List | with the appropriate reagents in List || and select the correct answer
using the code given below the lists :

T | 1 & TR IR wUreRell Bl T 1|4 QU TR Sugad e di & A1 GHferd Sifory ar gl & A
QU T BIS B AR FRS FEl IR G
List | / = | List Il / 5=t 1l

P. %’C' - >: 1. (i) Hg(OAGC), ; (i) NaBH,

% ONa ——— }’ OEt 2. NaOEt
R. _ O< 3. Et-Br
Q/ O/ 4. (i) BH, ; (i) H,0,/NaOH

,,,’ WWW.examrace.com
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Codes:

*)
B)
©)
()
Ans. (A)

WNWN T
NWN WO
AN g
SN N N7

Sol. P

NaOEt
Cl —
E2
EtBr
Q. ONa —z5—* OEt
S,.2
(1) Hg(OAc),
R. - > OH (Markovnikov addition) (A<t )
(i) NaBH,
S. (ii) HQOQ/Naoﬁ (Antimarkovnikov addition)(Sf~cHTRI=hiH A1)

20

OH

39. An aqueous solution ox 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 Il. Match List | with List Il and select the correct answer using the
code given below the lists :

Listl Listll
P. (C,H),N+CH,COOH 1. Conductivity decreases and then
X Y increases
Q. K1 (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 Y does not change much
S. NaOH + HI 4, Conductivity does not change much
X Y and then increases

X & ST fIere § A Y &l e faead dR—oR e Srar 2, 519 @ | 4 fa@man g | 39 arfwfshana
H I AR BT F=rar A 11H < 72 7 | g | B G | gafera S aon g & A9 T e

BT TANT BRD Tl Sk G

Ans.

3= | =
P. (C,H),N + CH,COOH ATeTehal Hedl 8 3iR dceerd dedl ¢ |
X Y
Q. K1 (0.1M) + AgNO,(0.01M) Arerddl gedl 2 SR e s1dd
X Y gfRafcd =gl gl |
R. CH,COOH + KOH ATeTehl 931 & 3R qeaward sifdd
X Y gRRafdd =&t 2 |
S. NaOH + HI Arerdbar 31fdd gRafdd &t 2 7 iR
X Y qeqgarg 9gl 2 |
Codes:
P Q R S
A 3 4 2 1
B) 4 3 2 1
©) 2 3 4 1
D) 1 4 3 2

(D)

www.examrace.com
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Sol.

40.
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X Y
(P) (C,H;),N + CH,COOH ——> CH,COO" (aq) + (C,H,),NH" (aq)

As CH,COOH is aweak acid, its conductivity is already less. On addition
of weak base, acid-base reaction takes place and new ions are created.
So conductivity increases.

(Q KI(©0.1M) + AgNO, (0.01 M) —— Agl I (ppt) + KNO, (aq).
As the only reaction taking place is precipitation of Agl and in place of
Ag*, K*is coming in the solution, conductivity remain nearly constant and
then increases.

(R) CH,COOH + KOH —— CH,COOK (aq) + H,O
OH- (aq) is getting replaced by CH,COO-, which has poorer conductivity.
So conductivity dereases and then after the end point, due to common ion
effect, no further creation of ions take place. So, conductivity remain nearly
same.

(§) NaOH + HI —— Nal (aq) + H,0
As H* is getting replaced by Na* conductivity dereases and after end point,
due to OH-, it increases.

Soanswerof 39is: (P)-(3); (Q) - 4); (R —(2); (S)—(1). Answeris (D).

X Y
(P) (C,Hs)sN + CH,COOH —— CH,COO- (aq) + (C,H,),NH* (aq)

CH,COOH U% gddl 37 2 sl Araidbal &4 8| gad &R fAde w®
IR —&TR STAThAT B T 7 ST &1 FHioT B9 vd Arerdhar aei

(Q) KI (0.1 M) + AgNO, (0.01 M) ——> Agl  (ppt) + KNO, (aq).
BHacl X1 STAfceaT W Agl T 3Td&Tvl 81 T&T & a0 Ag* & M R K* fer
H R, ATeTdhdl dhelad f=rad B fhr e

(R) CH,COOH + KOH —— CH,COOK (aq) + H,0
OH- (aq), CH,COO- gRT UfcRerfid 81 &l & Sl fb ¥ =ATefebdl W1 8 | 37
ATADBA Tl & A AfH favg & U FHsTIT YA & BIRYT I Bl
fermtor ) B Ry AT dr ddsiae foraa @ |

(S)NaOH + HI — > Nal (aq) + H,0
Na*, H* &1 Ui #Ram 2, heleaay ardddl gedl & a2 A<M fog &
qrd OH- P BRI ATThdT dodl B |

I 39B S (P)-(3); (@Q-@4); R - (8-

The standard reduction potential data at 25°C is given below.

AME JTArId fawa 25°C TR f=forRad 2 |
E° (Fe**.Fe*) =+ 0.77V;

E° (Fe*.Fe) =-0.44 V;

E° (Cu*.Cu) =+0.34 V;

E° (Cu*.Cu) =+ 0.52V;

E°(O,9) +4H"+4e- > 2HO) =+1.23V
E°(O,9) +2H,0+4e- - 40H) =+0.40V
E° (Cr**.Cr) =-0.74 V;

E° (Cr#.Cr) ==091V

Match E° of the rebox pairin List | with the values given in List Il and select the correct answer using the code
given below the lists :

www.examrace.com
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Sol.
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A | H & T vered gl Bl Al 11 H @ T o fawa | gaferd I den iRl & A 3 T Bre

BT WART BRS Al Ik G
List I / 3=t |
P. E° (Fe**Fe) 1.
Q. E° (4H,O ==4H"+40H") 2.
R. E° (Cu*+ Cu — 2CuY) 3.
S. E°(Cre, Cr??) 4,
Codes:
P Q R S
A) 4 1 2 3
B) 2 3 4 1
© 1 2 3 4
()] 3 4 1 2
(D)
3 +0.77V 2 —0.44V
® EoFe3+, Fe n=1 _ Fe n=2 ° FTe
xV n=3
= 1x077+2x(-0.44)=3 xx
0.11
= X==——7—V~-04V.
3
Q@ 4H,O = 4H"' + 40H-
2H,O0 ——> O, + 4H" + 4e- -1.23V
+
O,+2H,0+4e —— 40H" +04V
4H,0 = 4H*+ 40H- -0.83V
Y . —0.52v
® E0(0u2++ Cu — 2Cut) Cu* n=1 ~ C n=1 >C
+0.34V, n=2
xx1+052 x1=034x2
x=0.16 V.
= Cu*+e — Cu* 0.16 V
+
Cu——>Cu'+e -0.52V
Cu* + Cu — 2Cu* -0.36V
However, in the given option, — 0.18 V is printed.
f&1 T PIg (option) —0.18 V forar gam 2 |
cr —X o 2V o
o n=1 n=2
(s) E (Cr3+, Cr2+) I
-0.74V, n=3
xx1+2x(-091) =3x(-0.74)
x —-1.82=-222
= x=-04V

Hence, most appropriate is (D).
31T W IUGEd BIs (D) T |
P)-3);@Q-@;R-(1);)-2.

List Il //g=it 1l
-0.18V
-0.4V
-0.04V
-0.83V
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PART - Il MATHEMATICS

SECTION -1 : (One or more options correct Type)
oS -1 : (Vo a1 A% ¥ fdbey oR)

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

9 G ¥ 8 ggfdden ued € | IS U § AR fawed (A), (B), (C) 3R (D) &, T & wa & aifdrss 9 2 |

41.

Sol.

42,

Sol.

F R (the set of all real numb 1, lim (T +27+...+07) -1 Thena=
ora € R (the set of all real numbers), a = -1, n—>w(n+1)a‘1[(na+1)+(na+2)+...+(na+n)] 60 - ena=
. . . (1 +2% +....+n%) 1
fq — lim -
a e R (& arcfad deansit &1 @), a= -1 & ferg Im ) (et (a2 s+ marn 60 GES
a:
E ®)7 © 22 o L
2 2
(B,D)

ZZ ra

(n+1°"en%a +n2 +n)

251

(1+1/n)*"2n%a+n2 +n)

2} x2dx
0

2a+1

2z 1
(2a+MN(@+1) 60

120=(2a+ 1) (@ + 1)
a=7-17/2

Circle(s) touching x-axis at a distance 3 from the origin and having an intercept of length 2./7 ony-axisis (are)

X-3fe1 I Yeifd=g A 3 50 IR Wl B drell (dTel) AT y-31] W 2,/7 I=<IEUS I dTell (dTel) 91 2 (8)

(A) X2 +y2—6x+8y +9=0 (B) X2 +y?—6x+T7y+9=0
(C) x2+y?2-6x-8y+9=0 (D) x2+y?2-6x-7y+9=0
(AC)

LetAmTx?+y?+2gx+ 2fy+¢c=0

g?-c=0

g’=c¢ ... ()

2Vf2—c =27

fo—c=7 ...(ii)

9+0+6g+0+c=0

9+6g+¢g°=0

@+3?=0

g=_3 c=9

f2=16 f=x4 www.examrace.com
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43.

Sol.

44,

Sol.

( MATHEMATICS |

z z
Twolines L, :x =5, Sza 3andL CXE= o, %-rarecoplanar Then o can take value(s)
Sl ey = y _ %2 Yy _
& XM L, x 5, 3= 5 ML ix=a, — 2_
M1 B)2 ©)3 (D) 4
(A, D)
X-5 -y _z
0 a-3 -2
X-—o 'y Z
0 -1 2-«a
5-a 0 0
0 3-a =2 =0
0 -1 2-«

G-0) (B-) @-x)=2)=0
(0 =50.+6-2)=0

(0= 5)(02 =50+ 4)= 0
w=14,5

1
In atriangle PQR, P is the largest angle and cosP = 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, QL and RM are consecutive even
integers. Then possible length(s) of the side(s) of the triangle is (are)

st PQR ¥, P g&<¥ ®IvT 8 T2IT cosP = % | 39S faRad et &1 sra:ga gorsii PQ, QR 21T RP &1 HA:
N, L G M &R 39 dRE Wl -l 2 fdb PN, QL 021 RM &1 SITgal sAMTd 99 qoi HedmU 2 | d9 s &1 4o

(oTIeM) T FwATfaT wwrg (et @ ()
(A) 16 ®) 18 (C) 24 (D) 22
(B, D) P
_ (@n+2f +(@n+4F —(2n+6) 1 P n .
cos P = 2@n+2)2n+4) 3 AN
an?-16 1 o
:8(n+1)(n+2)_3 nv2 L n+4 R
_ n2_4 _1 n=2 _1 2n+6
T 20h+N)nh+2) 3 2h+1) 3
=3n-6=2n+2
=>n=8
=2n+2=18
=2n+4=20
=2n+6=22
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V3 +i

1 1
45.  Letws= - andP={w":n=1,2,3,....}.FurtherH1={ZGC:ReZ>§}andH2={Z€C1ReZ<—E},

where C is the set of all complex numbers. If z e P nH,, z, € P n H, and O represents the origin, then
2202z =
1 2

J§+i

2

a14a1fh w =

1
gt P ={w:n=1.23..} 398 faRad H, = {ZeCiRe Z>§} as

1 . . .
H,= {ZECiReR—E},G%‘T' C affas wRemsli &1 @Y= 8| A 2, e P H,, z,e P~ H, T O Hafdwg

yeifd &val &, 99 22,0z, =

T b 27 51
® 5 ® 5 © 5 © &

Sol. (C,D)

P =oo"=cos

n n e p R
T tisin= H. =Rez>1/2 V341, 2{ 2
6 6 1 o2 : :

\/g-l-i x/g—l 51/6

2 ! 2 Z, /6

-3+ =43
2 2 [_ﬁﬂ\

z,=P~H,=

z,=P~H,=-1,

_2n 57
£2,02z,= ?,?,n

46.  If3*=4" thenx =
afy 3= 41, 99 x =

2log; 2 2 1 2log, 3
) 2log, 21 ® 2 10g,3 ©) 1109, 3 ©®) 210g,3-1
Sol. (A,B,C)
3x - 4x—1
x=(x-1)log.4
x(1-2log,2) = —2log,2
2log; 2

X= Zlog, 2-1 Ans. (A)

Again g

xlog3=(x-1)-2

x(log,3-2)= -2
2

X = m Ans. (B)

1
1—%I0923 1-log,3

X = Ans.(C)

www.examrace.com



47.

Sol.

48.

Sol.

( MATHEMATICS |

Let ® be a complex cube root of unity with » = 1 andP=[pU] be a n x n matrix with P, =o' *i_ Then
P20, whenn=
P BT TD A RN SO MY, STEE o = 1 P=[pij]Qa3nxn3ﬂ—on\ggﬁ-ﬁ,|-Q’\—ﬂg"f pij=®i+jﬂa
P2#0,9d n=

(A) 57 (B) 55 (C) 58 (D) 56
(B,C,D)
n=1 n=2

, o? ©° B o? 1
P =[07] P= o’ ot 1 o

o*+1 ...

P2=[0% =0 P2 = #0
n=3

o 1 olle? 1 o 000
p = o o 1 o o’|=|0 0 0

o o2 1]lo o 1 000

Similarly P2 = 0 when n is not multiple of 3.

I UHR P22 04 n, 3 &1 TOST T 2 |

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

Bt f(x) = 2|x| + X + 2| = ||x + 2| = 2|x|| BT T WA <[FATH AT T LA MAHTA 579 X & 719 R 8, I8
-

-2 2
(A)-2 ® 5 ©)2 ©) 3
(A,B)
f() = 2/x| + [x+ 2| = [ [x + 2[ =2 |x] |
_2x—4  x<-2 2xd
2x+4 -2<x<-2/3 A
=| —-4x -=2/3<x<0
4x 0<x<2 &)
| 2x+4 X>2 -2 —2./31' T
Graph of y = f(x) is X
minima atx=-2,0; maxima at x = -2/3
y = f(X) BT ARG B

x=-2,0R s ; x=-2/3W Sfas
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SECTION - 2 : (Paragraph Type)
QoS - 2 : (IFWVT 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).

9 QUs A Rugldi, T SiR Sifdhsl affe $I 3 drel 4 IFWT ¢ | IR Fgoal A Haidd e 7e4 2, o4
H W AJe W &I 424 ¢ | & A1 arg=ee 4 &R 99 & °R b (A), (B), (C) 3R (D) 2, N4 A dad o
& w8 2|

49,

Sol.

50.

Sol.

Paragraph for Question Nos. 49 to 50
ue 499 50 @ foag srgwe
Let f: [0, 1] — R (the set of all real numbers) be a function. Suppose the function f is twice differentiable,
f(0) = f(1) = 0 and satisfies ' (x) — 2f'(x) + f(x) > e*, x € [0, 1].
AMETS f: [0, 1] > R (T a<fde TR BT TYead) U hald 8 | A SlioiY Bad f &l IR sadaid g,
f(0) = f(1) = 0 @1 f'(x) — 2f'(x) + f(X) > €, x € [0, 1] PI FIE BT 2 |
Which of the following is true forO<x<1?

83 a9 0<x<1d forvam g ?

(A) 0< f(x) < oo (B)—%<f(x)<% (C)—%<f(x)<1 (D) -0 <f(x) <0
(D)

£1(X) — 2f (x) + f(x) > &

f(x) € — ' (x) e — f ()&~ + f(x)e > 1

d d

5 e = (1) -e) 21

d —X —X
o (R e=f(9 e 21

2
- dd7(e-Xf(x))z1 v x € [0, 1]

Let 7T $(x) = e*f(x)
= ¢(x) is concave upward = $(X) FR BT MR I Iaqd &
f(0)=f(1)=0

= ¢(0)=0=¢(1) = d(x) <0

— f(x) <0

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

H%We’xf(x),w[o,1]ﬁmﬂﬂﬂqﬂﬁx=1q‘\’?{?ﬂ%,ﬂ—slﬁ1:fﬁﬁaﬁ;fw%?

4
(A) () <f(x) 1ex<2 (B) f'(x)>f(x),0<x< 1
" 4 4 ' 4
(C) f'(¥) <f(x),0<x< % (D) f'(x) <f(x), % <x<1
(€)
¢ (x) <0, x e (0, 1/4)
and 3R

PX)>0,xe(1/4,1) =e*f(x)—e*f(x)<0, xe (0,1/4)
f(x) <f(x), 0<x<1/4 www.examrace.com
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Paragraph for Question Nos. 51 to 52
ued 519 52 @ foag srgwoe

Let PQ 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 liney =2x + a, a> 0.

AT fb PQ WA y2 = 4ax dI T 4G Sirdl 2 | fagaii P e Q R Raed &1 Wi &8 U fdwg W fHerd!
e fP@y=2x+a,a>0wR R g

51. Length of chord PQ is

Siar PQ &1 o8 2
(A) 7a (B) 5a (C) 2a (D) 3a
Sol. (B)
Rliesony=2x+a ;
t, 2at
R,y =2x + a @l W Rerq 8 p = (@t 22l
1 1
at——| =_ - 2
= ( t] a R( a,a[t tj} ‘/
1
= le N\
t
2 Q
'[+1 =1+4=5
- t (2.22)
2t
12
PQ=a(t+¥j = 5a
52. If chord PQ subtends an angle 6 at the vertex of y? = 4ax, thentan 6 =
afg Sfar PQ, y2 = 4ax & M TR D107 0 fdRd d=cll @ dd tan 0 =
2 -2 2 -2
@ 537 ®) 5 V7 © 35V5 () 5 V5
Sol. (D) py _(at, 2at)
1
t—¥=_1 2
t
1 g
= t+ - = /5 >
2 2t 21+t Q
t 6‘T+ - A —& (a —2a
BT )

Paragraph for Question Nos. 53 to 54

ued 539 54 @ forg srgesT
LetS=S,S,nS,, where

z—1++3i
- . =3zeC:Im ———|>0
S,={zeC:|z| <4} S, { {1_ ’_3i} }and
S,:{zeC:Rez>0}.

www.examrace.com
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a1 f6 S=8,n'S, N S,, STEl

] z—1+\/§i
S,={zcC:|z|<4},8,= {ZGC-”“{F—@}O} SRl

S,:{zeC:Rez>0}.
53. Areaof S=

S &1 gFAH =

5 107 5 207

(A) 3 (B) 3
Sol. (B)

S, x*+y*<16

z—1+J§i (x—1)+i(y+ﬁ)

St 5 1-J3i

{(x=1) +iy +V3)}{1+/31}
1+3

S

2

: (x—1)«/§9+y+\/§ >0

S,: \Ex+y>0 & S,:x>0

A 1 2 1 16 57 40 20x
= — = — x X — = —— = ——
2072 6 6 3

54.  min|1-3i-z| =

zeS

2-3 2+43 3-3 3+4/3
A B C D
(A) 2 ®) > ©) 2 (D) 5
sol. (C)
MiN |1 — 3j —z| = perpendicular length of point (1, =3) from line 3x+4y =0

Min |11 _3i - 7| = fag (1, =3) & Y@ T avad g8 Bx+4y =03

J3-3| [f3-3]| 3-43
‘ 2 | 2

J3+1

Paragraph for Question Nos. 55 to 56
u¥ 559 56 @ fag srgwe

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.
U G B, § 1 Wwg g, 3 el IS dAT 2 Prefl i & | U g 4 B, § 2 g i, 3 olel < q2AT 4 Blefl
i | & d) U1 B, ¥ 3 We s, 4 @Tel e a1 5 drell i © |

55. If 1 ball is drawn from each of the boxes B,, B, and B,, the probability that all 3 drawn balls are of the
same colouris
afe ufeal B,, B, @1 B, # 9@ ¥ 1 3& Aeprell Wil &, @9 Aerell 78 ¥l 3 3ia] & U €1 71 & € &l Jiiiehedl
g

82 90 558 566
A 5ag ®) 545 © sag ©) sag

648 648 648 www.examrace.com



Sol.

56.

Sol.
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(A)
1TW 2W 3W
3R 3R 4R
2B 4B 5B
Bag 1 Bag 2 Bag 3
P(WWW) +P(RRR)+PBBB)
1.2.3 3.3, 4 2.4 5 6+36+40 82
6 9 12) 7 6 9 12)F 6 9 12 = 6x9x12 648

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

afg 2 < U@ Argfsd aafd Ul | (91 wfceemms &) Rarell Sl € Qe uab e 9t 9 g 3G rd fHderd
g, 79 39 2 7E] @1 ST B, I et @1 midedn @

A e gy 120 o 85 . 55
* 11 ® Te1 © 181 (D) 757
(D)
. _ P(A ~B)
P (Ball drawn from box 2/ one is W one is R) = W
: P(AnB
P(ﬁﬁZﬁﬁEﬁ’cﬂ?ﬁGﬁﬁ%/WWﬂﬂT@R%):%
1 2x3
—X
3 °c,
1[1x3 2x3  3x4
3|5, °c, '2c,
2x3x2
9x8

3x2+2x6x2+3x4x2
6x5 9x8 12x11

1 1
_ 6 _ 6
1 1 2 T 66+55+60
5 6 11 55 x 60
_ 95
T 181

SECTION - 3 : (Matching List Type)
Tus - 3 : (U T TBR)

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

9 U H 4 9gfdden wed © | TS U H GHOH Al B | el & g drs & faded (A), (B), (C) IR (D) &,
S W Pael e TE 2|
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Match List I with List IT and select the correct answer using the code given below the lists :

List-1 List-1I
5 1/2
1 (cos(tan”'y) +ysinctan"y) iy 1[5
P y2 cot(sin—1 y) + tan(sin_1 y) takes value 1. E g
Q. If cosx + cosy + coxz=0=sin x+ siny+ sin z then 2. \E
. X-y .
possible value of cos H is
i 1
R. If cos (Z—Xj C0S 2X + sin X Sin 2x sec X = ¢0S Xsin 2x sec x + 3. 2

T
cos (z“‘] cos 2x then possible value
of sec x is

S.  If cot (sin‘1w/1 —xzj = sin tan'(x8 ), x = 0, 4. 1

then possible value of x is

A 1D I 11 H Gaferd HIfTe qen Gl & = QU U His o -1 #-$ Fal IR g

GCLES | @=- 10
5 1/2
1 (cos(tan”'y) +ysintan"y) iy 1[5
P y2 | cot(sin”'y) +tan(sin”'y) FT A 2 1. 2\3
Q. qf& cos x + cosy+cosz=0=sinx+siny+sinzdd 2. \/E
X-y
cos ~= @ AT 719 7
s 1
R. afE cos Z—X CO0S 2X + sin X Sin 2X sec X = c0S Xsin 2x sec x + 3. 2

T
cos [ij COS 2Xx T4 Sec X BT qRIIfad AT 3—

s. aR cot(Si"_1\/1—X2j = sin tan'(x8 ). x = 0, 4. 1

q9 X PT WHIAT A B—
Codes:

P Q R S
A 4 3 1 2
B 4 3 2 1
© 3 4 2 1
o 3 4 1 2

www.examrace.com
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1
® |y

)

®)

a7 a1

( MATHEMATICS |

(R)-20r4;(S)-1

1/2

2
cos(tan'y) + ysin(tan'y) Ly
cot(sin”'y) +tan(sin”"y)

- 12

! + Yy 2
1 ,/1+y2 \/1+y2 4 y T+y
=132 [ ’—1—y2 oy }

y \/1_y2

1 1/2
= y—z-y2(1—y4)+y4] =1

2
Ans. 4 1—y
COS X+ COSy=-C0SZ

sinx+siny=-sinz square and add T FXD SIS W
2+2cos(x-y)=1
cos (X —y) =-1/2

X-y X-y
2c0Ss? > -1=-1/2, = cos N =1/2

Ans. 3

s T
cos 2x [cos[z—xj—cos(erxB + 2 sin? x = 2 sin X cOS X
cos 2x (/2 sin x) + 2 sin? x = 2 sin x €oS X
J2 sinx[cos 2x + |/ sinx - cosx] =0

Either sin x =00Ra cos*x —sin?x = /2 (COS X — sin X)

ORI c¢cos x = sin x

= secx=\5
Ans.20R a4

S cot (sin™' \[1_2 ) =sin (tan"'(x /6 ))

J1+6x3
1 xJ6 X

1-Xx
X 1
X X6
J1-x® ~ J1+6x2
= 1+6x2=6-6x°
= 12x°=5
_ (5 __1 5
V12T T2 1\3 WWW.examrace.com
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58.

Sol.
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AlineL:y=mx+ 3 meetsy - 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 IT and select the correct answer using the code given below the lists :

List-1 List-1I
_ 1
P. m= 1. E
Q. Maximum area of AEFG is 2. 4
R. Yo = 3. 2
S. y, = 4, 1

T Gl Ly =mx+3,y- 37 & fd=g E(0, 3) a1 WRaerd & AM y2 = 16x, 0 <y <6 D fag F(x,, y,) W e
2 | WRaea B g F(x,, y,) T T y-311 H1 a5 G(0, y,) TR dred 8 | X3a1 L &) Javrdt m Ve g ol 2
&% < EFG & & a%hal &1 Ud I S1fdhdH 2 |

A 1A 11 Aferd SITY don el & A (3T 7Y SIS BT TR &RS Fal SR G

& -1 - I
1

P m= 1. E
Q AEFG &1 HgwH &% d 2 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
(A)
tangent at F yt = x + 412
a:x=0 y=4t (0,4t
(412, 8t) satisfies the line
8t=4mt2+ 3
Amt2-8t+3=0

0 3 1 0,6)
Area = % 0 4t 1
2 F(Xayc-)
1 4t2 8t 1 (0.3)E

= - (41 (3- 41) e T~
= 22 (3 — 41) (2, oj
A = 2[3t2 - 4t%] 4

aA = 2[6t — 1212
dt - [ - ]

=241(1-2t)
_ . + =
0 172
t=1/2 maxima
G@0,4) = G(0,2
y, =2
(X, ¥ = (42, 8H)=(1, 4)

Area = 2[———} = 2[%] :% WWw.examrace.com
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Hindi : F & el X@1 yt = x + 412

59.

a:x=0 y=4t (0,41

(412, 8t) Y@ BT ATT Il &

8t=4mt>+ 3

Imt2-8t+3=0
0 3 1

ﬁa‘qm:% 0 4t 1 Q.6)
4t2 8t 1

F(X.Yo)

1 :
= 5 (4r (@ -4n) % T~

= 212 (3 — 41) [3, OJ
A = 2[3t — 4] 4

dA
— = 2[6t - 12t7]

dt
=24t(1-2t)
_— . + -
0 12
t=1/2 W If=s
G@0,4) = G(0,2)
y, =2
(X5 ¥p) = (47,81 = (1, 4)
Y, =4
3 1 3-2 1
=2 ———|=2—|==
e 45-3)- 4573
Match List I with List IT and select the correct answer using the code given below the lists :
List-1 List-1I
P. Volume of parallelopiped determined by vectors 1. 100

a,b and g is 2. Then the volume of the parallelepiped
determined by vectors 2(axb)3(bxc) and (¢xa) is

Q. Volume of parallelepiped determined by vectors 3.b 2. 30
and ¢ is 5. Then the volume of the parallelepiped
determined by vectors 3(a +b),(b+¢) and 2 (C+a) is

R. Area of a triangle with adjacent sides determined by 3. 24
vectors 3 and p is 20. Then the area of the triangle
with adjacent sides determined by vectors (25 +35)

and (a-b) is
S. Area of a paralelogram with adjacent sides determined by 4. 60
vectors 3 and p is 30. Then the area of the parallelogram

with adjacent sides determined by vectors (3+b) and 3 is
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A 1D A 114 gaAfera ITg don gieri & e Ay 77 BIs &1 7T e Jal SR g

P.

-1 - 10

|fewl 3,b A1 ¢ g FEiRa AHIGR YShald Bl 1.

A 2 8 | 99 AiA™T 2(8 xb),3(0x §) T (G x &)
g1 fuiRa IAidR veha® &7 Maa 8

izl 3 p 91 ¢ §R1 MR FHIGR TChdD B 2.

I 5 8 | 9 Al 33 +Db),(b+C) T 2(C+3)
g1 uiRa IAidR veha® &1 maa 8

U ST B &b, oI Fer Yol afaei 3 e p 3.

g1 FuffRe 2, 20 % | 9 Wl (23 +3) T @ -b) BN
fRgtRa e Yl aret st &1 &3 8

Tep FHIR AGYST Bl &b, [STHD] Ferr gort afawi 4.

a a1 p g1 eiRa € 30§ | @@ Afewli (3+b) T g &N
iR e Yomsii arel FHiaR A &1 8Fhd 8

Codes:

(A)
B)
©)
D)
(€)

P)

Q@

®

©®)

P Q R S

4 2 3 1

2 3 1 4

3 4 1 2

1 4 3 2

[Abc] =2

2 (éx»), 3 Bxa) (Exa)

6 [axb bxC ¢xal=6 [abC]2
=6x4=24

P—->3

[abc] =5

[3(@+b) (b+C) 2(C+3)]
=6 x 2[&bg]
=12x5=60

Q>4

1 bl =20
ZIaX |_

1

A= = |(2a+3b)x (3-b)]|

|-2axb— 3(@xDb)]

N N = N

|axb|
=5 x 20 = 100
R—>1
|axb| =30
|@+b)x 3] = |bxa|=30
S—> 2

100

30

24

60
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. . ox=1_y z+3 x—-4 y+3 z+3
60. Consider the lines L, : 5 T4 g Lt
P,:3x+ 5y -6z =4. Letax + by + cz = d the equation of the plane passing through the point of intersection

oflines 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 :

and the planes P, : 7x +y + 2z = 3,

x=1 'y z+3 o Xx—4 y+3 z+3
2 -1 1

P, :3x + 5y —6z =4 ST | AT fb ax+ by + cz=d, @i L, 9 L, & ufcese fa=g A ToR dTefl a1 el
P,d P, o*aad, W9da &1 THIGRY 2 |

A -1 B Al - 11 GAfrd SISy qem Gl @ =ra QU T ble &1 9T & 8l SR g ¢

R¥MT L, : qeIl §HAd P, 1 7x +y + 2z = 3,

List-1/ gt 1 List- 11/ 3= 11
P. a= 1. 13
Q. = 2. -3
R. c= 3. 1
S. = 4 -2
Codes :
P Q R S
A) 3 2 4 1
B) 1 3 4 2
© 3 2 1 4
()] 2 4 1 3
Sol. (A)
L - x-1_ _z+3
2 -1
i j ok
Normalof planeP:n=7 1 2
3 5 -6

= (-16) - j(~42-6) + k (32)
=_16] + 48] + 32k

= n=i-3j-2k

Point of intersection of L, and L,
2k, +1=k,+4
—k, = k-3
1=3k,-2
k,=1

Point of intersection (5, -2, —1)

Plane (x-5-3(y+7)-2(z+1)=0
X-3y—-22-5-6-2=0
X-3y-2z =13

= a=1,b=3,¢c=-2,d=13
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Hindi. (A)
- x-1 y _z+3
S e B

ik

TIad P& ifes: n=7 1 2

3 5 -6

= §(-16) - j(-42-6) + k (32)
=-16] + 48] + 32k
= n=i-3j-2k
L, derr L, 1 gfdese famg
2k, + 1=k, + 4
_k1= k2_3
1=3k,-2
k,= 1
uferess fag (5, -2, -1)
qaael (x—=5)-3(y+7)=2@z+1)=0
X-3y-22-5-6-2=0
Xx—-3y-2z =13
. a=1,b=3,¢c=-2,d=13
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