w9g : 3 goe
Time : 3 Hours

-2
PAPER-2
Fual 59 e @ [ | 9 | sl 5 fAare faviy wu @ 3w oW & fow A W €

Code

Hg<™ 315 : 180
Max. Marks : 180

Please read the instructions carefully. You are allotted 5 minutes specifically for this purpose.

fAd9r /INSTRUCTIONS :

A
1.

T

I8 gRTST AUHT UTIUF B | SEP gEN 4
TP - dIS od ab e & gRT 3w fder
T faar s |

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.

YEYF B BIS (CODE) 39 YT & HHI a9
B9 3R 39 yRaw & fsd s (IS T
44) ® 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.

T B G T @il g iR @ie e 59
gRaw ¥ & 21w I F fo wig sfaRad
PO TE AT SR |

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 BIS, fdaw &€ (CLIP BOARD), @ff
aiferdT, TgSE, Bogeey, BAN, JABM,
ToR R R UER B SIagNe  SUBRI
ot HH A SFAT T B |

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

39 gRa@ & fied g8 W Ry v wmM #
U T SR et TR g |
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provided on the back cover of this booklet.

JH B IR IR AT ARG STEBIRAT Th
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ST, W At wden @y & 9rg
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Fud g wefE-oifg offeifdca Yerw wie
(@3 EA, ORS) & o Méleg® g1 avs o
ot SR | Foer g emd wden & A oo
1T = S Fepd # |
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instructed by the invigilator. The upper sheet is a
machine-gradable Objective Response Sheet
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will be allowed to take away the bottom sheet at
the end of the examination.
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( PHYSICS )

PART -l : PHYSICS

SECTION -1 : (One or more options correct Type)
s -1 : (T a1 3Mfep we fdpen uapR)
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 @ve # 8 ggfcey wed ¥ | TS W # AR fAwad (A), (B), (C) 3R (D) €, o ¥ uop a1 3ifdes w2 7 |

Sol

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 T

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

31 favSl o T® &l S M 2, & 1 31 X0 &1 2L ReR <@ 31 8 | 391 fUvsi & @i &1 Siree arell Xl
& A7 A 9, v m SHE $T B9 erad Jad A ST @ | JEarey o i G 8 | |98l Hhe /8 —

(A) 31 fUvSi & TH@BYY &1 H AT & [ofU SFHM m &I =[AaH ARBAS I 41}% 2|

(B) a1 fUvs] & YHcaTpuvl &3 9 ToIH & fof SR m &1 =79 JRBE I ZW/i—M 2l

(C) 31 fUvE] & YH@BYY &F H Jadd & oY S| m &1 FAdH qRMBE 97 @ 2l

(D) S| m &) Sot god ReRr w21
Ans  (BD)
Applying energy conservation. (S:o1l =& T UR)

—GM'2m+1mv2 =0+0
L 2

[aGM M
= V= |— Py &
L < T P M T

ve
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( PHYSICS )

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 attime 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 positionis u; .

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

m

4
(C) the time at which the maximum compression of the spring occurs is t = ?n Pl

5t m
(D) the time at which the particle passes througout the equilibrium position for the second time is t = ?n\/; .

HYOTEI &S] a1 W TS g3 k 961 ReRT® &1 g1 Ifed B & T R A m <9 &1 01 J1 gl & | 39
BT &1 g8 R 9% 2 | 98 P 37 |reaTaRel | W t= 0 IR AR AR a7 u d A= 8 @ 8 | S|
HUT B 0.5 u, BRI B, T2 TH §¢ AAR A IARY HHE AT 2 | 39 HUg & 918 —

(A) 19 HUT ST FTATERT § Sledm @ gHa T u B 2 |

(B) 1@ HYT ST ARATARSAT ¥ Ugell R JoRdl g 98 ¥ t=n % =

(C)G—s[ﬁ;mﬁﬂ@tﬁaﬁmng‘rm%a%wt:ﬂ %%I

3
o 57'[ m
(D) 1@ YT ST AR ¥ G dR ORdl & 98 99 tz? ? =
Ans. (AD)
Sol Displacement x = A sinot

. ®A
Velocity v= Awcose t = S

At the time of collision

1
cosot = — Ug
2 2
1——
T 2n T /m .
ot = 3 =>t= 3 T3k
, 2t /m @ /m
for (C) time = 3 ?+5 Y
5
?n Ny (So it is incorrect)
. 2 /m m
= — I — + —
for (D) time 3 VK T K
57 /m .
= —,/— (Soitis correct). www.examrace.com



( PHYSICS )

Hindi fd=emos x = A sinot

A
AT v= Awcoso t = 0)7

TIPR © T
cosot = 1
> 2
(=X 4222 _x m
T3 =T T3 0k
(C) @ fo w = 2% M, m
3 Vk 2Vk
5
Fn Py (So it is incorrect)
(D) @ few w = 2 M L
3Vk k
5
?n Y (So it is correct)
3. 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) In the region r > 2R, the magnetic field is non—zero.

U R 301 & o7 o dRdel Tl dof- B o TS § U ReR URTI¥E &1 2 | 9 do= &I 2R f3sar &1 e
URATf®T & QIR THIeT I@T TR B | 39 IRATAST § n e 9fd 3618 ovars # 2 9 v ReR a1 12| U6 fag
P& forg S 91T I r g R 2, DI (H) Th 921 2 (2)

(A)0<r<R¥ F=&HIT &8 I T8 2 |

(B)R<r<2R¥, JHaI &F &I faun wwie &1 fazm 4 2 |

(C)R<r<2R¥, grarg & r o & g 9 weiRd 2 e o awe ) 2|

(D) r>2R ¥, gH@I & ¥ TEI 2 |

Ans. (A,D)
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Sol.

Hindi.

A 4

|
\\___.___/

A) ForO<r<R= B=0

e

(™)} Forr>2R=B=0

A 4

R 2R

g
e
]

T4

A) 0<r<R®% folvu = B=0

e

D) r>2R® folt = B =0

( PHYSICS )
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( PHYSICS )

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
inthe other vehicle hears the frequency of the whistle to be f,. The speed of sound in still airis 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) If the wind blows from the source to the observer, f, <f .

&1 are, RTTH 9@ @1 T u R, T 2 Wl AT 9@ IR U N 31 3R 37 I3 & | a1y ISF 3 o= § w
S I H I8 D 2 | STH A TP dre f, Mgy Y WIS IO € | §ER a1e ¥ 99 gY Herd @1 A, amgfy o gre
ot 2| fFreae ag § @ft @ AV e | 98 TeeE B8

(A) 3l IRy Yersp A ST B e § gwd) 8, f,> 1, |

(B) afe arg ST | Verdb @l oz # 97N B, f,>f, |

(C) afe ary YT & AT B o # 9= B, f, <, |

(D) afe ary A F Verdp @) fawm # a=adhl B, f, <, |

Ans. (A,B)
O
eV
Source
Sol. I;;i u
V
If wind blows from source to observer
(V+w)+u
f=|—7—1f
2 (V+w)—u
= f2 > f1
If wind blows from observer to source
W O

Source

[ e

(v—-w)+u
(e

= f,>f

www.examrace.com



Hindi.

Sol.

( PHYSICS )

PV
Source
u
e
afe g1 A A VeTh Pl MR 98 B
‘= ((v+w)+ujf1
2 (v+w)—u
= f2>f1
e Ba1 YeTd A AId Pl 3R 98 B 8
W
W

Source

B
g u
v

(Vv—-w)+u
=l

= f,>f

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

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 0 = . BT YA HRd Y EH O DI AT HR d B A ST =Ted & | O b1 A1 09 90° D =1 4 2|
TR BT A 84 IRYET: 91 8 qA10 B "9 d Ffe, 0D 1 A1 & fIU T8 2 | 5™ 0 &l A9 0° 4 Fodl

HGERE

(A) d ¥ fr=uer Ffe Rer w7
(C)d # e Ffe Rer <&l 2|
Ans. (D)

2d sin6 =

q= A
~ 2sind

differntiate

o@d)= % o (coseco)

()= %(— cos eco cot0)c0

) = -1 cos0
0@ ="dinze
) A.COSO
as 0 = increases , —— - decreases
2sin“ 0

(B)d ¥ fr=er Ffe g 7
(D) d ¥ fr=Trrs Ffe Ted 7|

www.examrace.com



Alternate solution

A

Sol - 2sin0

md=¢nXi-¢n2-¢nsind

AQ)
d =0-0- sin®

x COSH(AO)

Fractional error |+(d)| = |cot6 AB|
Absoulute error Ad = (dcot6) AO

d < cos9
2sin® sind

Ad = cos 6

sin?0
Hindi. 2d sind =2

d= A
~ 2sin0

P B R

o(d)= % o (coseco)

od)= %(— cos eco cot6)co

) = -1 cos0
0@ ="Zdinze

A C0SO
Sierfd © = 91T 2sin?0

Alternate solution

A
2sin©o

Sol

md=¢nXk-¢n2-¢nsind
A(d) _
d ~ 0-0- sino®
=T Ffe |+(d)| = |coto A0
fARUeT Ffe Ad = (dcotd) AO

x coS O(AD)

d y cos0
2sin® sind

coso
Ad =

sin?0

( PHYSICS )
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( 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 srETed R, G R, F2roa1 drel Tal 1 sl +p Tl —p ThHHI ST A2 °icd I TR fdbar wm 2 |
S el @I A H ST AR 39 YBR SIIs 3R @ 11 ¢ & 9 e &y 9 srfsifad 2 | sfisiied &ad &

TA® fdg IR —
/2
[ m—
=
=/
(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 ReR Jga e A B | (B) RerR gy favwg arer 2 |
(C) RerR Jzga & T URATT TR 2 | (D) RerR Igga &1 @1 faen v 2 |
Ans. (C,D)

Sol.

For electrostatic field,

_ P cpEPCE

380 380
- P cP+PC,)
0
_ P ==
Er=—2C,C
P 380 12

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

www.examrace.com



( PHYSICS )

Hindi.

ReR g &= & foy

E. _E +E,

P cpiEPep
380 380

RN
380

_ e
Ep=—C,C
P 3c 1“2

Rer Jga fawa & fog, JfF faga &7 o= 2 o J8 wwfava 781 2 |

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.

o # 5 3 @I fafdre w1 g1lRar (C) &1 argq e (T) IR =riRar f gertar 37 8 | 99+ 5 0 9 500 K a&
M &R ¥ Faq gfg Bl 7 | 94 R & e § aRads Sver B, 1 daed | &9 91 () admaid dfide
|E g ()7

160 260 350 450 5(')0 g
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 @ <14, 31N o1 &1 & argd™ R XRaa sfdraan fa@red |
(B) 0-100 K& AT &l 9T TR IT2Ifid 3%, 400-500 K AT9H & 4191 9™ &1 51 &l Jorl § oA 2 |
(C) raeNfid ™A1 Bl &R 400-500 K dT9HE & &1 JraRafed 2 |

(D) ST JTRNYYT &) &% 200-300 K IT9AH & €19 9% =T 2 | WWWw.examrace.com
Ans. (B,C,D)




( PHYSICS )

Sol. gq=mCT
da_ .97
dt dt
. dq
R = rate of absortion of heat = E o« C
(i)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) Cis increases so R is increases in range (200 k — 300 k)

Hindi. q=mCT
da _ .97
dt dt
dq
R=Wmﬁwa%a?=a « C
(i) 0—100 k

C 9, T R 97 fobeg Y& 21 7|

(i) AQ = MCAT Si¥1fds C ATIIR (400 k — 500 k) &1 = # Amar<iR (0 — 100 k) & STGT 2 37d: W1 qe |
(iii) C f=raa - 31 (400 k — 500 k) § JgF R H ®Is uRad= &l g |

(iv) C 9 Y& ¥ 37 IR (200 k — 300 k) § R 93T 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 on It is given that h is Planck constant and R is Rydberg constant. The possible

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

TP BSOS RAY B Scidei~ el P (91 4.5 8,8 STl a, dR 3591 2 | 39 Selas 4 BT Pefd Do Ha

%%Iﬁm%%hwaﬁ frraie @ R Reat fdie 21 wa9] & gafsd 8 W Swfia fafesor &

dRresd & GUTaA R

A) 3R ® 16R © R D) 3R

Ans. (A,C)

www.examrace.com



( PHYSICS )

Sol. R =453,

L= _ =3,z=2
=mvr = o [asn =3, z= 2]

SECTION - 2 : (Paragraph Type)
oS - 2 : (T TBR)

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 WS H f¥gal, TN iR ifes] e Bl a2 arel 4 =0T © | IR goal | Fdfdd 31me wed &, o
H & e W &l U ¢ | [l 41 sz § &R 037 & °R f[d@ed (A), (B), (C) 3R (D) &, 54 & daa ta
& |d 7|

www.examrace.com



Sol.

10.

Sol.

Paragraph for Questions 09 and 10
¥ 09 3R 10 & forg srg=ee

( 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 m s2)

Teh ®el U &b Seaa¥ fdwg A Teb 1kg S| & Y Bl [aRMIERT ¥ BIST ST 2 | I8 92 40m 351 &1 9=y
A 2 | YCHT AT T IR A1 g d gU ARBAT 8 | §9 [Cd W TP T g ARENOE 977 Bl Ui faem § e

2| faa # Tuid o uR, fag Q @@ o & forg oy o1 aifarssd & & oy 150 J &7 vt Ul B | (T

TR g BT A9 = 10 m s2 AIfoTY)

B X
The speed of the block when it reaches the point Q is :
9 YeHl [ Q W qgad &, gHd! T 8 —
(A) 5 ms™! (B) 10 ms™* © 10\/3T ms™' (D) 20 ms™

Ans. (B)

R 1

— = — 2
Mg 5 150 > MV

1

1x10%x20- < V2
x 10 x >

=V=10m/s

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

g QWR, Ycd R A alel fAA I BT IRATT 8 —

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

Mg M(10)?
N-—==""7"_ =

> 20 = N=75N

www.examrace.com



( PHYSICS )

Paragraph for Questions 11 and 12
¥ 11 3R 12 & forg srg=8

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.

Ueh A fagga | 600 kW a1 21fakT 4000 V 0R IedTfad el 2, Sl 20 km @1 3 R SUHTERIISH & I &
foTq o SR STl 2 | ST A1 A1 Sed ORT d@-—eTdT dTel dfddl 3 Wl Sl |abdl 2 AT Qi1 RRI IR Searll 9 srqer)
SIABIAR BT IR R fBAT ST FehdT 2 | Ucdel U901 &1 Q19 A8 8 b ST SHofl Bl &1 984 1fdd 2BIal & fafd
SIABIR & SUART & a0 H &7 980 HF 2Id1 ¢ | 39 dP H U Sodil SIRAhIAR 33 & 3R SImm I
2 T 9RT &1 719 B 81 ST | SyHTaal & RN rqarfl SRawiR &1 9T foar rar 8 R Sudiaanii &
T {4219 ¥ dice IR fagga Aufdd & ST e | I8 |1 ST Al 2 [ bidel Yg AR & T SABIER e

&, @ ST AT oI Ve 2 | SfeatRad T gR1sl g dicediali &1 419 rms ¢ |

1. If the direct transmission method with a cable of resistance 0.4 Q2 km~'is used, the power dissipation (in %)
during transmission is :
afe W Bfead & ST far Sie fradt ufoRig 0.4 Q km-' 2 09 Uwier Uvor o Reafa # wifad e (% #H) 7
(A) 20 (B) 30 (©) 40 (D) 50
Ans. (B)

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

a 150)% x 0.4 x20
Which is 30% of 600 kWV.

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 :

SIEHIHR & T $R arell faf 4, I8 A S=arll SRABER & Wifis g fgdiaes § el &) 61 &1 3urd
1:10 2 | Afe faga wfda, SuaTaRTsli &1 200V R 1 SR 2 1 =Rl I=ahiAR § wreifiies g fgediae & el
) HAT HT U 8

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

Ans. (A)

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

www.examrace.com



( PHYSICS )

Paragraph for Questions 13 and 14
¥ 13 3R 14 & fog srg=e

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
2%
z-axis is now switched on, which increases at a constant rate from 0 to B in one second. Assume that the
radius of the orbit remains constant. The application of the magnetic field induces an emf in the orbit. The
induced emf is defined as the work done by an induced electric field in moving a unit positive charge around a
closed loop. It is known that, for an orbiting charge, the magnetic dipole moment is proportional to the angular
momentum with a proportionally constant y.

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

ey T R P o8 gt et 3 0 Q g T o B TR 2 AR 5 e | 0 ¥ T ket

IRT & Jod |1 ST Gl 8 | 3d UhHH abld &F Bl gD z-fa2m 3§ =] a4 & o 719 09 B
U Afhve H UHEAE &% ¥ dedl 2 | I8 A1 {6 39 SR @1 1 foar Rer &l 2 | gaad &9 & o 9
el § U emf URA 81T 8 | U URT Iegd & g1 $bTs &7 ¥ &l |J< od & dRI 3R gAT 4 5 T 3
1 HIE1 Bl URA fAgdarg® det (emf) BN ST 2 | I8 914 & b STd Teb 37Tl Ueh el H TREHUT PRall & T b
I fgyga amgel S rofiRr W & smgarfae 2ar 2 forae srarfas Rerid ¢ |

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 :

YABT &3 B URac B QIR el | (B a2y &1 iR URa faga &= &1 A 2 |

BR BR
& = ® — (C)BR (D) 2BR

Ans. (B)

dB
Edl =—aA —
Sol. § A ot
E.2nR =-nR*B
E= -BR
T2
Alternat

dB
E27R = — =-7R® 4t

_ RdB_-BR
T2 dt 2

www.examrace.com



( PHYSICS )

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 :

5T qa 3FaRTel | Aoy & H giRad= 81 W&l 8, SH <RI & = ¥, 3 & Hel A gaobiy fega smeel §

e 8 |

2 2
(A)~BQR? B) -7 BQZR ©) 7 BQZR
Ans. (B)

Sol. Megnetic dipole momentM = v J

AM_ B R
At dat 2
A=-Bre
2
2
S0 AMz—@

Alternet

Y
Q
E(ind)
X M_Q
L

= %TCRZ = Q(DRZ *
2n 2
induced electric field is oppsite. to the  so the charge is retarded.
o' =o —ot
QB
I = —_ *1 = =
o= 0= (a, = QE/m), (o -
o2 2
v = QR [@_@ R*
f 2 2m) 2
2 2pR2 2 5
AM = M —M = QoR” Q°BR” QoR” _ __BQR
' 2 4m 2 v 2

QB
2m
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Hindi. gw=&m fgga ameel M= yJ
AM = yAJ-mmmemes [0)
M_ Q@ Rg
At dt ‘2
A =-2BRr2
2
2
o am— - 198R

Alternet

<

Q
2m E(ind)

I 0
b

Q—O)TCRZ = QO) R2
2r 2

Ui fed &5 o & fauia 2 | ofat: arrder |ied g |

o' =0 —ot

M=

QB QE Q BR QB
= —_ —1 = = — = —X— = —
CT0T 2 (@=QE/m), @=" 2= 2*m = 2m
_ Qo'R? _ _QBR?
M =—— =@ [@ 2m )2
AMm = M —M = QOORZ _ QZBR2 _ Q(DR2 - BQR2
! ' 2 4m 2 T

Paragraph for Questions 15 and 16
¥ 15 3R 16 & fog srg=oT

The mass of a nucleus QX 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 :

T ATAD £ X BT A (A—Z) L1 Td Z Uil & o=l & A1 8§ S 8idl 8 | S B Sl & g™
Tl BT 489 Hofl Bed & | T G M B 9RI 11 m, T m, SHAMT b &1 Eeab MWD A fafed & debar
€ &, A& (M, + m,) < M T m, T m, THAFI @ &1 Eoeb A1 0T T B, T M' S Bl AR ATD
1 [Hhd B, A (M, + m,) > M B WA & g9 A cfdd § f W w

H | 1.007825u | 2H | 2.014102u | 3H | 3.016050u | sHe | 4.002603u
SLi | 6.015123u | ILi | 7.016004u | 15Zn| 69.925325u | $2se | 81.916709u
1°2Gd | 151.919803u | 22°Pb | 205.974455u | 33°Bi | 208.980388u | 2,°Po | 209.982876u
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15.

Sol

Hindi

The correct statement is :

L UhrT 2 |

(A) The nucleus gu can emit an alpha particle

Y SLi TH VT BOT ST PR ABT 2 |

(B) The nucleus 2}°P, can emit a proton

g 210, v HIei Seafoid B A ¢ |

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

SIS 3R VT 9T quf Hera &1 Fad 2 |

(D) The nuclei Z3zn and §2Se can undergo complete fusion.

e 3zn wd Tfwe $2se qof Herdw @R wad 2 |
Ans. (C)

A) 35 5, He* +,H?

Am = [MLi _MHe _MHG]

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

(B) 84P021u N 83Bi209 +1P1

Am is negative so reaction is not possible.
©) ¢ _y pHe* +3Li6

Am is Positive so reaction is possible.

(D) 302" 4 345" _;, 644"
Am is Positive so reaction is not possible.

A) 35 5, He? +,H?
Am = [M; ~Mye =Mz ]

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

AM A 2 3T THIHROT =g -2 2 |
(B) gaPo™ _, g35™ | '

AM FEUHSD 8 37 Do I=Iq =8 8 |
©) 1+ _>2He4 +3Li6

AM TS 2 37 THIDROT I ¢ |

(D) 302" 434%™ _, 644"
AM GATHP & 37 FHIBIO] GR9Ig 78 2 |

( PHYSICS )
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16. The kinetic energy (in keV) of the alpha particle, when the nucleus §1°p0 at rest undergoes alpha decay, is:

STg faRmaraen § A1 2)0P, Vel & ARl &, Td Uehl Bl B iAot ol (keV H) BNl 2 |

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

Sol  gqPo™ | et , goPb®®
AM=[M__—M,_~M_] = 0.008421 u
Q = 0.008421x932 MeV = 5422 KeV

210

Ky 514 x5422KeV  =5320 KeV

SECTION -3 : (Matching List Type)
Qus - 3 : (AT [ IPR)
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 ¥ 4 ggfaded U¥ © | YD U3 H A A 2 | iRl & o BIs & fadbed (A), (B), (C) R (D) &,
51 | dad TH FE ¢ |

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 ., w, and ., it takes one of the four
possible paths 'ef', 'eg', 'eh' or'ei'.

TP (1, SIIAAIP B FHBIVN {ISH B STai1e AIATDR &ieh H IGT TN & | YOI FRRAT , Ui & HIeH
I o Ty ogaR o) g8 2 | Uare @) fHvol e SIAAaR i W sifieiaad omafiad Bkl 2 1w, p, 3R p,
@AM R 4R Bl g% UBIe Bl fBRo1 AR §9d i ‘ef’, 'eg’, 'eh’ A1 'ei' § ¥ U ofdll B |

f

9

T
SN

h

My Ha

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 :

A 1 3 T wRIl T & 1 BT et Bl 2l § Grferd STy 3R Jierdl & e @ T SIS &1 TN dveb

HE SR G
ListI/ =i I ListIT/ = I
P. e—>f 1. m> 2 n,
Q. e—>g 2. p,>pand/ Td o>y
R. e—>h 3. K= R,
S. e—i 4 <, < 2 pand/ T p,>p,
Codes:
P Q R S
@A 2 3 1 4
® 1 2 4 3
© 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 0,

1 ke

= >

V2 H1

Wy > \EPLZ

Fore > f

angle of refraction is lesser than angle of incidence, so p, > . andthen p, > p,
Fore ->g,p, =,

fore > h, p,<p, <2p, and p,> p,

e i forw

45° >0

sin 45° >sin Q_

1

x/§>H1

e \/§H2

e > fa fou
AT BIVT AT BIOT A BICT & S >, AT T > o,

e%giﬁm,u1=u2

e > h forg, Mo <, < \/Elvlz qAqT o, >y

( PHYSICS )

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

ListI List I
P. Boltzmann constant 1. [ML2T-]
Q. Coefficient of viscosity 2. [ML'T]
R. Planck constant 3. [MLT-=3K"]
S. Thermal conductivity 4, [ML?T2K-"]

A 1D G TR GAferd ST iR Flerii & 1 A T B & TN dxd Tl SR g

a1 il
P EIGALIBRERGIEY 1. [ML2T-1
Q. ST 01T 2. [ML"T-1]
R i feradie 3. [MLT=K-]
S SIS E|l 4. [ML2T—2K-1]
Codes :

P Q R S
A 3 1 2 4
B) 3 2 1 4
©) 4 2 1 3
D) 4 1 2 3
Ans. (C)
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1
Sol. (PU=ZkT = MLT2=[K] K = [K] = ML2T-2K-"

dv MLT 2
= nA— - = = 1T

@F=nmn x Ml 2 7 ML T
(HnE=hv = ML2T?2=[h] T = [h]=ML2 T

dQ kAAO ML2T-3L

_—— = = -3 K1
(s) p ;= [K] 2K MLT3 K

19. 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.
T Th—IRARY[P AT 19 & T Al dl, & § <R PV ARW & JJER &l T YAl E >F > G > E
JE>F >H-EY of SR SIan 2 | Halgd UhA Yad: THIRId 1w, THaE], FHUR a1 ©EIW 2 |

32P,

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.

A 14 & T ueii @1 = 14 {63 T SR & gRkeror & e gaferd Sifore sik g & e a3 1 ois &1

AT dRab FEl IR G |
List I/ gt 1 List I/ g 11
P. G-E 1. 160 P,V, In2
Q. G->H 2. 36P,V,
R. F—>H 3. 24PV,
S. F>G 4. 31PV,
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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P 4
32P,

Sol.
P,
>\
V; 32V,
In F—>G work done in isothermal proces is nRT In v = 32P,V,In v
i 0
=32PV,In2°=160P_ V,In 2
INnG >E, AW=P ,AV=P (31V)=31PV,
In G — Hwork done is less than 31 PV i.e., 24 PV,
InF — Hwork done is 36 PV,
P 4
32P,
Hindi.
P,
>V

: _ Vi 32V,
F—G ¥ |ureiiy wshd # foban T &1 = nRT In (Vj =32P0V0In[ Vo j

i
=32P,V,In2°=160 P, V,In 2
G>EW,AW=P,AV=P (31V)=31P\V,

G —» H ¥, fdan T &1 31 PV, & ¥ & JFaic 24 PV 8 |
F—H¥, fan @ a1 36 PV, & |
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20.

Sol.

Hindi.

( PHYSICS )

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

R 1H o e gishard <1 1§ | G I H 9 9iharsi & Sid Aie d T sifcd e we fau e |
gl & 1 A T PIe & 9N RS El SR G0 ¢

List I/ 3=t 1 List I/ g=t 11
P. Alpha decay 1. POSP N+
UShl &
Q. prdecay 2. 238U 523 Th+.......
prera
R. Fission 3. BBi >t Pb+.......
[EICES
S. Proton emission 4. 2Pu >t La+.......
gIeid oo
Codes:
P Q R S
A 4 2 1 3
® 1 3 2 4
© 2 1 4 3
O 4 3 2 1
Ans. (C)

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

(g) In B* decay mass number remains unchanged while atomic number decreases by 1.
(r) 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 87T H S AT 4 H "SI TAT RATY HHTD 2 I T |

() p* &1 ¥ S G JURafid &l 8 Sfafds IRATY] HHIdb 1 H FT Il © |
(r) fagues | Uge A1f¥E &1 T FHHE 4TI H S ST ¢ |

(s) WIS ScHo H SMM ST TAT IRATY HHId 1 H 6 1 2 |
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PART -1l

( CHEMISTRY ]

: CHEMISTRY

SECTION -1 : (One or more options correct Type)
s -1 : (T a1 3Mfep we fdpen UapR)

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 GUS ¥ 8 ggfddey wed © | T WA ¥ AR fdda (A), (B), (C) 3R (D) &, o & was a1 sifdas | 2 |

21. The K_ of Ag,CrO,is 1.1 x 1072 at 298 K. The solubility (in mol/L) of Ag,CrO, in a 0.1 M AgNO, solution is
K., (Ag,CrO,) &7 A 298 K T 1.1 x 102 8 10.1 MAGNO, & faeir # Ag,CrO, ®1 fdeiadr Hici/eflex # &

(€) 1.1 x 102

(A) 1.1 x 10" B)1.1x10"°
Ans. (B)
Sol.  Ag,CrO, == 2Ag'+ CrO3
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)

fr=fefRaa sifafsear & Scare /Screl &7 9d1d

OH
CHCI,
OH
CH,
H,C CHCI,
P Q
(A) P (major) (B) Q (minor)
(A) P (T=) (B) Q (31
Ans. (B,D)
OH
- CCl,
sol. _oH © @
CH, H,
0]
c¢H, CHl,

CH,

(C) R (minor)
(C) R (1)

CH; SCI

OH
CHO ¢/
+ 4—

(D) 1.1 x 107

OH
CHO

H,C CHCI, CH,

S
(D) S (major)
(D) S (¥=1)

5 @C“'

CH, CHCI,

CH; CHCI, www.examrace.com



23.

Ans.

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

OH
aqueous Br, (3.0 equivalents)
SO,H
SOH
P Q
AP B Q

feyferRaa sififeran &1 (@) g sae B (©)

OH
STel1d Br, (3.0 Jedd)
?
SO.H
\@i \©/Br

SO.H

P Q
(B)Q

OH
© Aq. Br,
e 4
SO,H

AP
(B)

Br
(0]

OH
Br Br
Br
R
©)R
OH
Br Br
Br
R
©)R

sof;r
O

n\%\

H

( CHEMISTRY ]

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

e fafiel (1R 1) & R 819 & are e s § wrdfae dfe @) o gant |
(@]

Reaction | : )\ Br, (1.0 mol) ,

SIRIERIN HSC(1_O mol)CH3 aqueous/STeil NaQOH
0
Reation I )\CH _Br(om)
afafpan | H3C(1.0mol) 3 CH,COOH
i P NN
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 | : P and Reaction Il : P

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

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

(A) rfafsean | P 3R efafshar Il P

(B) afafsran | : U, wifer= sik aifafsean Il : Q, Tifers
(C) srfafspan1: T, U, Tiei= &R rfafsan il : P

(D) rfaforan | : R, TieTH &R erfaforan Il : S, wie=

Ans. (C)
O
Br, (1.0 mol
.S RO9MD , CH.COONa + CHBr+ C#J%H
Sol. Reaction|: ¢H, CH, Na®OH® s s
1.0 mol (Unreacted)

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

Br, (1.0 mol)

A 4

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

0
Br, (1.0 mol
)J\ rzi M), GH.COONa + CHBr,+ C%SH
Sol. Rl ] gy Na'OFF s CH,
1.0 mol (ererfiregd)

(TR A1 H ZAIBid STAThAT gl U I F9 Bl 8 | TAT TP -2 @IS hRYT IR AMIHAT Bl &R 98l 2 )

O

)k Br, (1.0 mol)

srfafspan il ; CH, CH, CH,COOH
1.0 mol

(3T A1eE H 1 mol Al & A1 ARSI Idor 2rdl 2 |)

CH, CHBr
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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, isdiamagnetic in nature. (D) O, has a bent structure.
O, Hev # Wel gaie B (2)
(A) O-O e} P Tars SRR 2 | (B) O, &1 AT flior SR 2 |
(C) O, wfagaay 2 | (D) O, ! wx= dfdha &1 2 |
Ans. (A,C,D)
7 1284
Sol. / \ ' All electrons are paired so diamagnetic (¥4 Seiag = JfAd 2 ora: ufagmaTd 2)
o o)
30, —— 20, AH =+ 142 KJ/mol.
26. In the nuclear transmutation

iBe+X —— $Be+Y
(X,Y)is (are)

A) (v, n) B) (p. D) ©)(n,D) O (v,p
fereferRad =TI deaiaxor
Be+X — > %Be+Y
q(X,Y)2/3
A) (v, n) B) (p. D) (C) (n,D) O) (v, p)
Ans. (AB)
Sol. ,Be’ + X—— ,Be® +VY
If Xis y° thenYis n' @ X, y° 8 @€Y, ;n'E)
If Xis ,P' thenY is ,D? (@fe X, P! & @9 Y, ,D? &)
27. The carbon-based reduction method is NOT used for the extraction of
(A) tinfrom SnO,, (B) iron from Fe,O,
(C) aluminium fromAlO, (D) magnesium from MgCQ,, CaCO,
TRl & FIRtoT ¥ ST MR S fafdy &1 waT e sravant # i grar g 2
(A) Snoﬁr feq B) Fezoﬁ 3MARA
(C)Alzos?fr [SIGIERL] (D) MgCO,, CaCOﬁ HIRRM
Ans. (C,D)

Sol.  SnO, andFe,O, are reduced by C reduction method.
Al,O, and MgCO,. CaCO, are reduced by electrolytic reduction.

Sol.  SnO, T2 Fe,0, PIe TR T AR B 2 |
ALO, T MgCO,. CaCO, &1 9= faegd srqee~Nl s9=ra= gRT &Il 2 |

28. The thermal dissociation equilibrium of CaCQ (s) is studied under different conditions.
CaCO,(s) === CaO(s) + CO,(g)
For this equilibrium, the correct statement(s) is (are)
(A) AHisdependenton T
(B) Kis independent of the initial amount of CaCO,
(C) Kiis dependent on the pressure of CO, atagiven T
(D) AH is independent of the catalyst, if any
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CaCO, (e¥) & HHI fqae &1 Arardeell &1 3eqae i sravernsti # febar |
CaCO,(s) === CaO(s) + CO,(g)
N AR & ford, I8 udmee B (B)
(A) AH AT R R $ear B |
(B) Ar=IaRen ReRids (K) CaCO, @ URfA1e afRATer wR 1k 72 &var 2 |
(C) K fraa Ao W CO, & 14 WR ¥R &all 2 |
(D) AH SAR® @RFR B1) & yvra )R ¥R 781 &var g |
Ans. (A,B,D)
Sol. (A)AH,-AH =C,  (T,-T)
and Cp depends on temperature. Hence enthalpy also depends on temperature.

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

3(s) T
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. = Cp(m) (T,-T)
C, oA TR FHR vl 8 a1 Tredy At A W R v |

(B) CaCO,, = CaO, +CO, Kp = (Pco, )

3(s) T
TfAfshar & forv Keq @aet amad= o= R &xar 8
(C) Keq aet arad= R R o=ar @
(D) @rfufdran @ Tl IWRS & UG I G Bl & | A SR AlHI Hotl A gRad e Sl ¢ |

2(9) atequlibrium

SECTION - 2 : (Paragraph Type)
Qus - 2 : (BT TBR)

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 @vs ¥ fHgrdl, T &R sifesi sfe 31 <2+ drel 4 e ¢ | IRi Fgwoal 9 Hafdd 311s wed g, foH
H T g W &l 4e4 ¢ | fdl 91 arg=es d &R ue & R fddad (A), (B), (C) 3R (D) &, fo7 4 daal
& \d 7|

Paragraph for Question 29 and 30
u¥d 2979 30 & foRl srg=sT

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.

& TR U & U 8701 Bl STt fderas a HCI 37 gIRT 3= $R Udh 3faed (P) 3R U& fhee (Q)
<dl 2 | 3798 P T el § goreiiel ® | fhege (Q) O WiFoT el /1ed § H,S gIR1 fad=m oR sriRafdd e
&, fbw THIf+Tehet A1 ¥ H,S & W1l 37aerd (R) <l & | 37derd (R) & W1l STefial NaOH Aezd @i H,0, b afffshan

S e (8) s 2 |
29. The precipitate P contains
(A) Pb* (B) Hg,* (C)Ag" (D) Hg*
3rgerg P H 3uferd B
(A) Pb>* (B) Hg,?* (©)Ag* (D) Hg*
Ans. (A)

www.examrace.com



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

Sol.  Pb*+2ClF —— PbCl, (3ad 37aeid)
™ S H faer

30. The coloured solution S contains
(A)Fe(SO)), (B) CusoO, (C)ZnSO
TN faeras S § Suferd 8
(A)Fe,(SO,), (B) CuSO, (C)ZnSO
Ans. (D)

4

4

Sol. Pb* / Cr* ﬁ) PbCl, +  CrCl,

(P) (Q) White ppt Filtrate

(Dissolve in (H,S / mineral
Hot water) acid)

Green ppt.

(R) Cr(OH), No effect
(H,S / ammonical

medium)

Na,CrO,
yellow solution

(S)

sol. ppr/ce S, ppal,  + crol,

(P) (Q) Id S19ey fhege

(T St H faer)
(H,S | frsT a1t)

B 3EAY
(R) Cr(OH), < EZERKIE
(H,S / T ®a TEl
H1egH)

Na,CrO,
&1 fdera (S)

( CHEMISTRY ]

(D)Na,Cro,

(D)Na,Cro,
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3.

Ans.

32

Ans.

( CHEMISTRY ]

Paragraph for Question 31 and 32
u¥d 3179 32 % forl srgesT

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
Heete OH Hembe OF HO—
H——OH  HO—}—H H——OH

COOH COOH COOH

s T u

P 3k Q Uab Srgebraifaferd sl C,H,0, & a1 qHad! & | 1Al Br/H,0 @I eI &R & | T B W P =5

TIETSSISS I & |
a9 &I KMnO, §RT P iR Q e T—37eT STAfhar d= Ueb SrRial U 4 i Al S, T srerar U &1 6 ¢ |

COOH COOH COOH

H—t—OH H——0H  HO—+—H

H——OH  HO——H H——OH
COOH COOH COOH
s T u

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 dm Q §RT a4 AT Hoer: 2

(A) gavl gvie S vd gavr guid g (T, U) (B) gavr Mfera S wa gavr fAfkpa g (T, U)
(C) gavr guis g (T, U) v gavr guic S (D) gav1 Aif%pa g (T, U) va gavr (Afspa S
(B)

In the following reaction sequences V and W are respectively :

ferifeRaa sifferar srgepHi #, VoiR W wwer: & -

Q H2A1N| ;

© +V AICl; (anhydrous) 1. Zn-Hg/HCI w
2. H3PO,
0
[:é CH,OH
A) O and / 3R (B) ( and /3R
[::I;;j CH,OH
v © w O y w
0
HOH,C.
©) o and/sﬁ?[::::[:::] (D) \\U\\ and/sﬁq[:::]//\il\
CH,OH CH,OH
v © w v N

WWW.examrace.com
(A)



Sol. (31&32)
HOOC~ . _ o _-COOH Cold alk.
H” TN KMnO,
Syn addition
'P' (Cis) (Sy )
H\C o _~COOH Cold alk.
Hooc~”~ NH KMnO,
(Syn addition)
'Q' (trans)
H,/Ni
HOOC-CH=CH-COOH =
Q
0
@ Anhydrous AICI,
+ O >
0
Y
Sol. (31&32)
qg e
HOOC>C —c <COOH KMnO,
H H R =)
'P' (Cis)
ag &y
H>C o <COOH KMnO,
HOOC H
(Rt =)
'Q’ (trans)

( CHEMISTRY

COOH
H~—1—— OH
H—r— OH
COOH
Meso (S)
COOH COOH
H-——t—OH . HO—t+—H
OH-——t—H H——OH
COOH COOH
T U
(Racemic Mixture)
O
O
0]
V
7 OH OH
Zn — Hg
O HCI ©)
lH3PO4
O
COOH
H——r—OH
H-—— OH
COOH
o=t (S)
COOH COOH
H——— OH . HO——H
OH—1—H H—r—OH
COOH COOH
T U
Rafaw Ao
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( CHEMISTRY ]

H NI
HOOC-CH=CH-COOH
Q

V

OH
I:“; st AICH, @)‘\/Y Zn - Hg @/VY
@)

V lH3P04

Paragraph for Questions 33 to 34
wed 331a 34 % forl sig=sT

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

v 9 @ AT gae 'm' 9 sraven aRads KA L M N dem I K § i g1 foxars 78 2

A
K L
Pressure
EE)
N M
Volume 3mra+
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
itep UR=ETe i S arawen qRad=i § ¥erie 8, 98 B
(A) TH, =T, T, ST B W (B) T=1, T, ST TH BT WR
(C) T, S, TSI, T BT W (D) S=T, TH, T, T TR R

Ans. (C)
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Sol.

Sol.

34.

Ans.
Sol.

( CHEMISTRY ]

Pressure

v

Volume

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

v

SIRGE]
KolL=>fra PwV A, e T4 @EH)
LoM=MIa VR P |, T | (390
Mo>N= fRIG PRV | ,3@ T | ©=N
No>K= faa VIR P 1, @@ T 4 ()

The pair of isochoric processes among the transormation of states is

(A)KtoLandLto M (B)LtoMand Nto K
(C)LtoMand Mto N (D) MtoNand Nto K
araeer uRadHl @l RIfRIT § FHamaie uhd g 8

A KILIRLAM B)LI MIRNA K
C)LIMIIRMA N (D)MJ NR NH K
(B)

L>M

M- K

Both are having constant volume therefore these processes are isochoric.
aﬁ:ﬁ UhH : gd 3T U _Eﬁ- ?% % 3Ad: g UhH HHIATIATD UhH % | www.examrace.com




35.

Ans.

36.

Ans.
Sol.

Sol.

( CHEMISTRY ]

Paragraph for Questions 35 to 36
u¥d 3579 36 & forl sIg=sT

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.

ClL, T g 3R A<t NaOH & STefld faeras gIR1 el S Sl 74 sraeen § JffAfpar ax a1 () @li= &
siferdi—svel @ |IfSTH oo, P 3k Qad € | CL(g) TRIel &l Sulerfa d§ SO, (g) ¥ aifAfhar wx Scure R
2 | RA%hE BRBRY gRT AfAfhar o= Aiffie S Ta1 2 | S & STa—_Tee fohall BRWIRA &I U AMaisria T adl
2

P and Q, respectively, are the sodium salts of

(A) hypochlorus and chloric acids (B) hypochlorus and chlorus acids
(C) chloric and perchloric acids (D) chloric and hypochlorus acids
P 3R Q %93l 59 difead ogor &

(A) ETAFARY R FARD 37 (B) ETAIFAIRY iR FARY 37

(C) TR MR AR e (D) TR MR BTEUIFAIRY 3
(A)

R, S and T, respectively, are

(A)SO.ClL, PCl, and H,PO, (B) SOCl, PCl, and H,PO,

(C) 80OCl,, PCl, and H,PO, (D) 8OCl,, PCI, and H,PO,

R, S 3R T % €

(A) 8O.ClL, PCI, 3R H,PO, (B) SO.ClL, PCI, AR H,PO,

(C) 8OCI,, PCIserﬁ‘\I H.,PO, (D) SOCI,, PCI53ﬁ? H.,PO,

(B)

(35 & 36)

Cl, + cold dil. NaOH ——> NaOCI + NaCl

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

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

Charcoal

Cl,+ S0, —**= 50.Cl, (R) (NCERT, Pg. No. - 188)
SO,Cl,+P, —> PCI_(S) + SO, (NCERT, Pg. No.-177)
PCI,+ H,0 —> H,PO, (T) + HCI

Cl, + 5uel @9 NaOH ——> NaOCl + NaCl

Cl, + 7 @ NaOH ——> NaCIO, + NaCl

NaOCI| STy 3+ &l a9 & = P.
NaOCl|, FaTRa® 37 &1 &@av & = Q.

Cl,+ 50, MBI, 50 0| (R) (NCERT, Pg. No. - 188)
SO,Cl, + P, —> PCI,(S) + SO, (NCERT, Pg. No.-177)

PCI, +H,0 — H,PO, (T) + HCI
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( CHEMISTRY ]

SECTION - 3 : (Matching List Type)
Qus - 3 : (AT [ TPR)
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 QUS ¥ 4 ggfaded 9¥ T | TP U3 H A A 2 | iRl & o BIs & fddbed (A), (B), (C) R (D) &,
5 A Bt TH FE 2 |

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 [l and select the correct answer using the code given below the lists :

T | 4 foRaa sraqfera siafen 4 smafRia siiem+e /srawem = 114 <1 18 2 | I | 6 g2 1| | gafora $ifon
Jorm il & 1 AU W BIe & 9AT D el SR g
List I/ g | List 1/ 5=t 1l

P. PbO, + H,S0, —— PbSO, + O, + other product/s SeTe 1.NO
Q. Na,S,0, + Hzo—?> NaHSO, + other product/s1 ST 2.1,
R. N,H,—— N, + other product /=1 SeIg 3. Warm/ ¥

S. XeF, —— Xe + other product/ar Sedre 4.Cl,
Codes :

*)
®
©
©
(D)

(P) 2PbO, + H,SO, —"™™ , 2ppsO, + O, + 3H,0

w=awhT

Q R
2 3
2 1
4 2
4 2

Aw_h_\m

+Clp

(Q)Na,S,0, + H,0 —=2— NaHSO, + HCI

27273
(R)N,H, —2— NaHSO, + HCI
(S) XeF, —>— Xe + NOF
Hence, Answer is (D).
I 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 o T e SUiaRvil B g 1 H QU T Iuygad WD & 1l GHferd Bifory a gl &
fay TR BIe BT GAT IR HEl IR G ¢
List I/ &t | List Il / gt 11

b >/-CI — >: 1. (i) Hg(OAO), ; (i) NaBH,

Q. %/ONE‘ ’ >’°Et 2. NaOEt
OH

R.

T

3. Et-Br

o

B ———
e
4. (i) BH, ; (ii) H,0,/NaOH

&
N
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Ans.

Sol.

39.

Ans.

Codes:

*)
®
©

(A

WNWN T
N W WY
AR
N N N7

%\ NaOEt
o —
E2
%\ONa
Ql/ (i) Hg(OAc),

(i) NaBH,
=
(i) H,0,/NaOH

EtBr

———e

y,

( CHEMISTRY ]

Q<OH (Markovnikov addition) (WTebifet i)

Q/ (Antimarkovnikov addition)(Tf~eHATRIfS®IH A1)

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

P.

Q.

R.

S.

List|

(C,H),N+CH.COOH 1.
X Y

KI (0.1M) + AgNO (0.01M) 2,
X Y

CH,COOH + KOH 3.
X Y

NaOH + HI 4,
X Y

Listll
Conductivity decreases and then
increases
Conductivity decreases and then
does not change much
Conductivity increases and then
does not change much
Conductivity does not change much
and thenincreases

X & STl faers § wwen Y &1 Seird faeras SR—8R <1 omar 2, 99 g2t | ¥ faa@mn = 2| 39 sifafhansi

H I ATADdl Bl fA=rar g (14 < 78 2 | A | Bl G 11| gafera S don g & e @3 T e

BT JAT PR el SR G

P.

Q.

Codes:

*)
®
©

(D)

= |

(CH),N+CH.COOH 1.
X Y

K1 (0.1M) + AgNO,(0.01M) 2.
X Y

CH,COOH + KOH 3.
X Y

NaOH + HI 4.
X Y

P Q R S

3 4 2 1

4 3 2 1

2 3 4 1

1 4 3 2

=
ATl "edl B iR doeard 9gdl 8 |

AT Tedl 8 3R deaeand 1w
gRRafda =2 ardl |

FreAddl Igal 8 SR aeaeanq arfde
gRRafca =2 ardl |

AretdhdT 31fdd aRafdd T8 8 2 &R
qeaerd 9gdl 2 |
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Sol.

Sol.

40.

( CHEMISTRY ]

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

As CH,COOH is a weak 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 (0.1 M) + AgNO, (0.01 M) —— Agl { (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). Answer is (D).

X
(P) (C,H,),N + CH3gOOH —— CH,COO- (aq) + (C,H,),NH* (aq)
CH,COOH t& gad 3rd & foral aradal &9 8| i &R fiam ®
3T —eTR IfAfehar BN ORIy =R SR &1 f=Htor 8191 Ud arefdban st

(Q) KI(0.1M) + AgNO, (0.01 M) ——> Agl 4 (ppt) + KNO, (aq).
Hadt g rfufehar § Agl &1 STaergoT 81 &1 ' a7 Ag ® XUH R K faeras
H IR, ATThdT ddxisy a8 R sgift

(R) CH,COOH + KOH —> CH,COOK (aq) + H,0
OH- (ag), CH,COO-gRT HfeReniUd &1 XeT & Sl fdb ¥ =Terehall Il @ | 3Fe:
ATAHdl Hedl 2 T AR A5 & Ieard T 91d & BT AT Bl
fertor =2 BT Ry aredar adree o <@

(S)NaOH + HI — > Nal (aq) + H,0
Na, H* &1 afieenfia #xarl 8, heaay arddhdl gedl & a2 <A fag &
qedrd OH- & HROT ATeidhdl dga 2 |

T 39BN I 1 (P)=(3); (Q-@); R -2 ; (9= (1) =T

The standard reduction potential data at 25°C is given below.
HD Aqardd fawa 25°C 1R foferRad & |

E° (Fe**.Fe*) =+ 0.77V;

E°® (Fe**.Fe) =-0.44 V,;

E° (Cu*.Cu) =+0.34V;

E°® (Cu*.Cu) =+0.52V;

E°(O,(g) +4H"+4e- —» 2H0) =+1.23V;

E° (O,(g) +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 :
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Ans.

Sol.

( CHEMISTRY ]

A |3 {3 T XS g B G N H R T sruEries fava o gafera Sifore dem gl & e 3 T Bl

BT FANT BB el Ik G

®»IO D

Codes:

*)
®
©

(D)
P)

@

®

®

List |/ 5=t |
E° (Fe**Fe) 1.
E® (4H,O ==4H"+40H") 2.
E° (Cu?*+ Cu — 2Cu%) 3.
E°(Cr®*, Cr?) 4.
P Q R S
4 1 2 3
2 3 4 1
1 2 3 4
3 4 1 2
Eo s +0.77V > Fe® —0.44V > Fe
Fe°t, Fe l n=1 n=2 1\
xV n=3
1x077+2x(—044)=3 xx
0.11
X==——7—"V~-04V.
3
4H,0 === 4H" + 40H"
2HO ——> O, + 4H" + 4e- -1.23V
+
O,+2H O +4e- —— 40H- +04V
4H,0 == 4H" + 40H- -0.83V
. XV . —0.52v
EO(Cu2+ + Cu — 2Cut) u’ n=1 >Cu n= > Cu
+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 Vis printed.
f& 7 BT (option) —0.18 V forar gam 7 |
Cra.i X Cr‘-} —0.91V Cr
o n=1 n=2"
E (Cr3+, cr2+) I
-0.74v, n=3

X%x1+2x(-091) =3 x(-0.74)

x —1.82=-222

x=-04V

Hence, most appropriate is (D).

31T e U dre (D) T |
P)-C);@-@4);R-(1);()-2

List Il /3= NI
-018V
-04V
-0.04V
-0.83V
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PART - Il MATHEMATICS

SECTION -1 : (One or more options correct Type)
@os -1 : (T a1 3A¥p G Ay goR)

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 TS H 8 9gfdded W ¥ | TS U ¥ =R fIdwed (A), (B), (C) 3R (D) &, 7 ¥ uw @1 ifds w2 2 |

4.  Fora <R (the set of all real numb 1, lim ("+27+...+n%) -1 thenas
. ora e R (the set of all real numbers), a = -1, er(n+1)a'1[(na+1)+(na+2)+...+(na+n)] 60 - ena=

(1F+2% +....+n%) _1
60 9

~ : . _ li
a e R (W1 arxifae |w&rsll &1 Aq=), a = —1 & oy nm(n+1)a‘1[(na+1)+(na+2)+...+(na+n)]

a =
A)S ®7 © > D) >
sol. (B,D)
ZZra

(n+13°>" (ana +n? + n)

55

(1+1/n)>" (2n2a +n? + n)

2} x2dx
0

2a+1

2z _1
(Ra+MN@+1) 60
120=a+1)(a+1)
a=7,-17/2
42, Circle(s) touching x-axis at a distance 3 from the origin and having an intercept of length 2./7 ony-axisis (are)

x-311 Bl Jafdg A 30 R Tl S a1l (@Tel) TAT y-3fe1 W 2,/7 SFT-WTS I aTe (aTe) 94 8 (2)
(A) xX2+y?—-6x+8y+9=0 (B) x?+y?—6x+7y+9=0
C) x>+y?2—6x—-8y+9=0 (D) x®*+y?2—6x-7y+9=0
Sol. (AC)
LetamT x2+y2+2gx + 2fy+c=0
g?-c=0
g2 = 0)

2Vf2—c =27
ff—c=7 ...(ii)
9+0+6g+0+c=0
9+6g+g2=0
(9+3)’=0

g=-3 c
=16 f
X2+ y?—6x28y+9=0

=9
=+4
www.examrace.com



( MATHEMATICS ]

43. Twolines L, : x =5, %- iz andL,: x=a, L1 5 are coplanar. Then « can take value(s)
SIXE@U L, x= 53% _izaeﬂL X= oc_i1‘2 awﬁw%lﬂaamﬂﬁﬁﬂw%—
A1 B2 ©3 (D)4

Sol. (A,D)

Xx-5 -y z

0 3-0 -2
0 -1 2-«
G- (B-@2-w)-2)=0
(=50 +6-2)=0

(0= 5)(02— 50+ 4)=0
a=1,4,5

1
44, Inatriangle 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)

[ELS PQRﬁ,Pg%?mW%asﬂcosP=% | 59 TfafRad FAyst &1 -9 Yorell PQ, QR @1 RP &1 $HH:

N, L a2 M ™R $9 @R W2l &xal ¢ fb PN, QL T2 RM &1 Twrgal AT 99 qoi G & | a9 39st &l gor

(T BT TR TS (e 8 (2)
(A) 16 (B) 18 (C) 24 (D) 22

Sol. (B,D)
cos P = @n+2f +@n+4F —(@@n+6)f 2n+2
2(2n+2)(2n + 4) 3
4n?-16
n+2

1
= 8(n+1)(n+2)_§

n-4 1 n-2
T 2M+N)nh+2) 3 T
=3n-6=2n+2
=n=38
=2n+2=18
=>2n+4=20
=2n+6=22
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45,

Sol.

46.

Sol.

( MATHEMATICS ]

Let w=

\/§+i
2

1 1
and P ={w":n=12,3,.} FurtherH, = {ZeCiRe Z>§} and H, = {ZeCiRe Z<—§},

where C is the set of all complex numbers. If z, e P n H,, z,e P »~ H, and O represents the origin, then
£z201z,=

\/§+i

2

A191fE w =

1
Jar P ={w:n=1.23..} 398 faRad H, = {ZGCSRG Z>§} GO

1 . . .
H,= {ZGCSRGK—E},G@” C affs Fe=sll @1 A= 8| A 2, e P H,, z,e P~ H, 1 O qafag

uefid &l &, 99 £2,0z,=

T T
@ 5 ® & © 5 © &

(C,D)

P=o"=coss +isin, H, =Rez>1/2

340 A3-i

2

-3+ —3-i
b 2 ’

2

If 3= 4-1  then x =
afe 3 =41 a9 x =

2log; 2
2log;2-1
(A,B,C)
3x = 4x—1
x=(x-1)log4
x(1-2log,2) = -2log,2

2log, 3
D) 2l0g,3 -1

A

® 2 10g,3 ©) 110, 3

2log; 2
X= 2log;2-1
Again g
xlog,3=(x-1)-2
X (log,3-2)= -2
_ 2
2-1log,3

Ans. (A)

X = Ans. (B)

1 B 1
1-log, 3

X = Ans.(C)

1
1-—log, 3
5 J2
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47.

Sol.

48.

Sol.

( MATHEMATICS ]

Let ® be a complex cube root of unity with ® = 1 and P = [pij] be a n x n matrix with P, = o' *1 . Then
P?2#0,whenn=

SHIE & UH A 99 o g, ST o = 1 a1 P =[p] TF n x n Mg AfoT, SE py =o't dd
P20, 94 n=

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

, o? o° _ ®? 1
P=[o] P= o® o 1 o

ot +1 ...

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

o 1 ol|le® 1 o 000
11 o o*||l1 o ©’|=/0 00
P= 2 2

® o 1 ® o 1 0 0O

Similarly P2 0 when n is not multiple of 3.

S THR P22 0574 n, 3 BT O 78I 2 |

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

B f(X) = 2|x| + X + 2| = ||x + 2| = 2|x|| BT Teb AR YATH AT U WA Afqhqd {5 x & A | 8, T8
-

2 2
A)-2 ® 3 ©2 (D) 3
(A,B)
fO) = 2Ix] + [x + 2| = | [x + 2| =2 |X] |
—2x—-4  x<-2 2
2x+4 -2<x<-2/3 A
= —4x -2/3<x<0
4x 0<x<2 &)
2x+4 X>2 2 '2./3‘1/ T
Graph of y = f(x) is i
minimaatx=-2,0; maxima at x =-2/3
y = f(X) BT 3G B
x=-2,0R A% ;| x=-2/3R IFas
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SECTION -2 : (Paragraph Type)
@us - 2 : (T TBR)

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 @vs ¥ g, T &R sifesi offe BT <20+ drel 4 e ¢ | IRI FJwoal 9 Hafod 311s wed g, foH
H T e W &I 424 2 | fdl /) o= d &R 02 & R fJ&a@ (A), (B), (C) 3R (D) &, 5771 4 dael te
& w8 2|

49,

Sol.

50.

Sol.

Paragraph for Question Nos. 49 to 50
ueq 497 50 & forg srgese

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 f''(x) — 2f'(x) + f(xX) > &, x € [0, 1].

AHIE 2 [0, 1] > R (A ar<fas E@Iell &1 Ag=ad) Th had & | A fiforg %o f &l aR sada g,
f(0) = f(1) = 0 T f'(x) — 2f (x) + f(x) > e, x e [0, 1] &I AT BRAT 2

Which of the following is true forO <x <1 ?
i I BT 0<x<1a fow a7 8 ?
(A) 0<f(x) <o (B)—1<f(X)<1 (C)-%<f(X)<1 (D) —o<f(x)<0

2 2
(D)

f/(x) - 20 (x) + f(x) > &*

f/(x) € - F(x)e* —F ()& + f(x)e™ > 1

if! —X if e >1
o (F00e) = — (1) €)=

d —X X
o (e =100 e =1

d2
= — (exf(x) =1 v x € [0, 1]

dx
Let /9T ¢(x) = e*f(x)
= ¢(x) is concave upward = ¢(X) HIR B AR I 3faqel ®
£(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 = 7 which of the following is true ?

aﬁw—rre-xf(x),w[om]ﬁmQJ\WWx:%Wﬁm%,a—siﬁﬁrﬁ%aﬁﬁw%?

A) f'(x) < f(x), %<x<% (B) f'(x)>f(x),0<x< %
(©) (9 <60, 0<x< § ©) 100 <1, & <x<1
©)

o(X) <0, xe(0,1/4)

and 3R

P)>0,xe(1/4,1) =exf(x)—e*f(x)<0, xe (0, 1/4)
fi(x) < f(x), 0<x<1/4 www.examrace.com
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Paragraph for Question Nos. 51 to 52
weq 513 52 @ fog srg=oe

Let PQ be a focal chord of the parabola y2 = 4ax. The tangents to the parabola at P and Q meet at a point
lying on the liney=2x+a,a> 0.

A1 {6 PQ URad y2 = 4ax B U 141 SiidT & | fagaii P e Q R WRaad &l TRl @1 v favg oR ey
el fE Y@ y=2x+a,a>0wR Rd 2|

51. Length of chord PQ is
ST PQ @1 o TS ©
(A) 7a (B) 5a (C) 2a (D) 3a
Sol. (B)
Rliesony=2x+a
R,y=2x+a3@a | Rerd P

= a(t—%] =-a R(_a’ ‘”’[“m ‘

(at’, 2at)

AN\

2 Q
1
= [t-i—Ij =1+4=5

(3—28
2t

N

52. If chord PQ subtends an angle 6 at the vertex of y2 = 4ax, thentan 6 =
afg Sfrar PQ, y2 = 4ax & 2 R HIv7 6 fdRd $xal & @4 tan 6 =

A) %ﬁ (B) %2\/7 (©) é\/g (D) %ZJE
Sol. (D) py __(at’, 2at)

2 o[ 14t Q

T [t 25 )

tano = = = —a a -2a
Ltz’ t

Paragraph for Question Nos. 53 to 54
ved 539 54 % forg srg=se
LetS=S,n§,n S, where

z—-1++/3i
- . =3zeC:Im| ———|>0
8§,={zeC:|z| <4}, S, { {1_ ’_3i1 }and
S,:{zeC:Rez>0}

www.examrace.com
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a6 S=8,~ S, S,, W&l

1443
s1={zeC:IZI<4}:Sz={Zec:lm{: :r/gl I] }Er?ﬂ

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

S & TG =
10% 20rx 167 32rn
® 75 ® = ©73" ® =
Sol. (B)
S, x*+y*< 16

Cz=1448i  (x=N)+i(y ++/3)
St TlE 1-43i

_ A= +i(y +V3)H1+ 31}
1+3

(x—1)\/§+y+J§

S,: 9 >0

S,: Jax+y>0 & S,:x>0

ne Lioe 1 qgy 55 40n_20x
ST 6 6 3
54.  min|1-3i-z| =
zeS
f 2+f 3-3 3+f
(A) (B) ©) 5 (D)

Sol. (C)
TE'Q |1 - 3i —z| = perpendicular length of point (1, =3) from line \/3x+4y =0
Min |1 — 3i - z] = farg (1, -3) & Y@1 W e 0 3x+4y =032

J— 3|_3-43

2

J3+1

Paragraph for Question Nos. 55 to 56
ued 55 56 @ fog srgwoT

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 U1 B, # 1 WWT ¥1g, 3 oldf 7 a1 2 Blefl < 8 | b gul U<l B, § 2 Ahe W, 3 olel Q. ol 4 Brell
e 8| U A 9 B, H 3 e i, 4 el WS AT 5 Hlell i< 2 |

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
gfe gfedi B,, B, @2 B,, § Uele ¥ 1 9 fHebrell STIcll 2, 79 (Mebrel 78 Wl 3 3T & U &1 1 & 28I B Wifdebell
g

82 90 558 566

A 525 B) 548 ©) oa8 ©) 518 WWW.examrace.com



( MATHEMATICS ]

Sol. (A)
1w 2W 3W
3R 3R 4R
2B 4B 5B
Bag 1 Bag 2 Bag 3
PWWW) +P(RRR)+ P(BBB)
1,2,3),(3,3,4),(2,.4,5 6+36 + 40 82
6 9 12)" 69 12) 69 12) ~ 6x9x12 648
56. If 2 balls are drawn (without replacement) from a randomly selected box and one of the balls is white and

the other ball is red, the probability that these 2 balls are drawn from box B, is
Al 2 37E T Argfesd = afd UST I (491 Ui @) Frarell SRl € ToI U e dtha d Rl 31 ard (et
g, T9 31 2 ¥al @1 Ul B, A ebert &1 wifdiepan

A 116 5 128 o 85 o 5
()181 ()181 ()181 ()181
Sol. (D)
P(A ~B)
P (Ball drawn from box 2 / one is W one isR) = W
. P(A~B
P(ﬁé’rZﬁﬁaﬁmﬁaﬁ%/wWame%F%
1 2x3
— X
3 °c,
C1]1x3 2x3 3x4
2x3x2
9x8

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

1 1
__ 6 _ 6
=1 1_2 T 86+55:60
56 11 55x60
55

SECTION - 3 : (Matching List Type)
Qs - 3 : (AT [ TPR)

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 ¥ 4 ggfaded U9 © | YD U3 H A A 2 | iRl & o BIs & fddbed (A), (B), (C) R (D) &,
ST & dadt 1o aE T

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

List-1I

5 1/2
1 { cos(tan™'y) + ysin(tan™y) 4
P 3 +y takes value

y2 | cot(sin"y) +tan(sin~"y)

Q. If cosx + cosy + coxz=0=sin x+ siny + sin z then

X_
possible value of cos Ty is

T
R. If cos [z—xj CO0S 2X + Sin X Sin 2X Sec X = c0S XSin 2x sec x +

i
cos (Z+Xj cos 2x then possible value

of sec x is

S. If cot (sin‘1 V1—X2j = sin (tan‘1(x\@», x #0,

then possible value of x is

List-1I

2V3

2

N| =

A 1 G 118 gafera Hifoe don gl & 1 U 77 Bl &1 3317 #-a 8l IO g

= -1
5 1/2
1 {cos(tan”"y) +ysin(tan™"y) oy
P y2 | cot(sin”'y)+tan(sin”'y) FT AN T
Q. If¢ cos x + cosy + cosz=0=sinx+ siny + sin z a9
X-y
cos ——= T 71 7
T

R. Ifs cos Z—X CO0S 2X + Sin X sin 2x sec X = €0S XSin 2x sec x +

T
cos (Z+xj COS 2X d9 sec X Bl FHTfad A1 B—

s afe cot (sin‘1 mj = sin (tan‘%x@», x =0,

T9 X BT H9TIT 94 2—

Codes:

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

A@- I

N| =

www.examrace.com



( MATHEMATICS ]

Sol. (P)-4;(Q)-3;(R)-20r4;(S)-1

1/2
1 (cos(tan'y) +ysin(tan'y) 2 4
® Z Y

®

y2 | cot(sin”'y) +tan(sin"'y)

r _ -2 1/2
1 y.y J
+ 2
1+y
1 [\/1+y2 \/1+y2 4 y
=| "2 +y
Yl y1-y° y
+
Yoy 1
1 1/2 y 1
= —2-y2(1y4)+y4] =1
y
Ans. 4 1—y?
Q) COS X+ COSYy=-0C0SZ
sinx+siny=-sinz square and add @ FR& STed W

2+2cos(x-y)=1
= cos (X —y) =-1/2

X-y X-y
= 2c0s? > -1=-1/2, = cos N =1/2

Ans. 3

T T
® oS 2x [cos[z—xj—cos[z+xj] + 2 sin2 x = 2 sin x €os X
cos 2x (/2 sin x) + 2 sin? x = 2 sin X COS X
J2 sinx[cos 2x + /2 sinx—_ /2 cosx] =0

Ja@  Eithersin x=00RI cos> — sin2 x = J2 (cos x—sin x)

ORIl cos X = sin X

= secx:\/z
Ans.2O0OR 314

cot (sin™" J1_ 2 ) =sin (tan~'(x /5))

1~ X 1 x/8
X 1
X X6
J1-x2 ~ J1+6x2
= 1+ 6x2=6-6x°
= 12x2=5
Y R )
x= 12~ 2 1\3 www.examrace.com
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58. Aline L:y=mx+ 3 meetsy - axis at E(0, 3) and the arc of the parabola y?2=16x, 0 <y <6 at the point
F(x,.Y,). The tangent to the parabola at F(x, y,) intersects the y-axis at G(0, y,). The slope m of the line
L is chosen such that the area of the triangle EFG has a local maximum
Match List T 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. Y, = 3. 2
S. y, = 4. 1

TP @I Ly =mx+3,y-3e & g E(0, 3) T Rae & =1 y? = 16X, 0<y <6 & fa=g F(x,, y,) W M
g | Raed B fag F(x,, y,) T W2 y-31e 31 a5 G(0, y,) TR e 8 | X@M L 1 ygorar m A g1 ol 8
f& Brysi EFG & &athdl &1 Teb AT STfSieherd 2 |
A T 119 gaferd $ITe den gl & = fQu U 318 &1 5 a)e 98 Sk g

gt -1 @11

m = 1.

A 3.
Y,

=N N| =

P
Q. AEFG &1 989 8197%d © 2.
R
S

~—~

Z
s whTg
wwh—\o
AN =N
NBRNOY

Sol. (A)
tangent at F yt = x + 42
a:x=0 y=4t (0, 4t)
(412, 8t) satisfies the line
8t=4mt>+ 3
4mtz—-8t+ 3 =0

0 3 1 0.8)
0 4t 1
42 8t 1 F(X.¥o)

1 ,
= 5 (4?3 -41) A‘ SN

= 212 (3 — 4t) [9, OJ
A = 2[3t2 — 4% 4

Areaz 1
rea—2

9 ot 12
gt = 2l6t-12t]

=241(1-2t)
— . 4 o=
0 1/2
=1/2 maxima
G@0,4) = G(0,2
y1 = 2
(X, ¥ = (472, 81) = (1, 4)
yo = 4

Area = 2(3 —lj = 2(—] =% www.examrace.com
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Hindi : F 9= ¥93f Y@ yt = x + 412

59.

a:x=0 y=4t (0, 4t)
(412, 8t) @1 BT TP HRAT &
8t=4mt?+ 3
4mt?-8t+3=0

0 3 1

gﬁm:% 0 4t 1 2.6)

2
4t 8t 1 F(X.Y,)

1 ,
= 2 @4 (3-41) % T~

= 212 (3 — 4t) [E, 0)
A = 2[3t2 - 4F] 4

9 - oet- 12
gt = 2l6t-12t]

=24 t(1 -2t

— . + ) —
0 112
=1/2 R IS

G(0,4) = G(0,2

y, =2

(X, ¥,) = (482, 8t) = (1, 4)

Y= 4

31 3-2 1
e = 2[2‘§j= 2[7]—5

Match List I with List IT and select the correct answer using the code given below the lists :
List-1 List-11
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(bx¢) and (€ xa) is

Q. Volume of parallelepiped determined by vectors 3 b 2. 30
and ¢ is 5. Thenthe volume of the parallelepiped
determined by vectors 3(3 +b),(b+¢) and 2 (G +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 +36)

and (3-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 (a +b) and 3 is

www.examrace.com
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A 1D L 114 FAferd ISy dem Jl & < fQU 77 BIs b1 a1 &b F8l SR g

-1 T - 10

Hfeli 3,b T2 ¢ gR1 MgiRa FHIAR Yeheld & 1.

S 2 2 | 4 Wil 23 x b),3(bx &) T (G xa)
gR1 uiRa WioR TShad &1 ad- 8

|iel 3, 1 ¢ §R1 MFiRd THIAR Yetheld & 2.

I 52 | dd |l 33 +b),(0+C) T 2(C+4a)
FRI eiRd THioR YShad &1 Id ©

Teh ST & erathe, o] Her got |fasli 3 a0 p 3.

g fafRa 8, 202 | 79 fe (2343 T (3 -b) B
fRaiRa e gornsii aret st &1 8% d 2

Tep FHIAR AGHST BT &TAthel, THBT Hert= gord afes 4.

a a1 p g1 MgiRd € 30 8 | a9 |l (3 +b) 91 3 &N
FEiRT Her gorell arel FHidR agysl &l 83%hd ©

Codes:

")
B)
©
D)
©

P)

@

®

®

P Q R S

4 2 3 1

2 3 1 4

3 4 1 2

1 4 3 2

[abc] =2

2 (éxB), 3 Bxa), (Exa)

6 [axb bx¢ Ex§]=6[abc]2
=6x4=24

P—>3

[abc] =5

[3@+b) (b+S) 2(C+a)]
= 6 x 2[abd]
=12 x 5= 60

Q-4

(I
EIaXb|=20

1

A,= — |(2a+3b) x (a—b)

|28 xb- 3(@xb)]

Nl N = N

|axb]|
=5 x 20 =100
R—>1

|axb| =30

|@+Db)x a|=|bxa|=30
S>> 2

100

30

24

60
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. . x=1_ 'y z+3 o x—=4 y+3 z+3

60. Consider the lines L, : S T T L,: P T
P,:3x+ 5y -6z =4. Let ax + by + ¢z = d the equation of the plane passing through the point of intersection
of lines L, and L,, and perpendicular to planes P, and P,

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

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

x-1 'y z+3 o X—=4 y+3 z+3
2 -1 1T o112
P, :3x + 5y —6z =4 MY | AT fob ax + by + cz=d, Y@@ L, 9 L, gfcress fawg § ToIR drell U1 Aqefeiel
P,d P,& @ad, WA S GHIHRT 2 |

A -1 DI G - 11 GAfera SIS qen Gierdi & A< fQU T s &1 U1 & F8 IR g ¢

R¥Y L, qeIr gHdd P, Tx +y + 2z = 3,

List-1/ =it I List- 11/ 3=t 1T
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
O 2 4 1 3
Sol. (A)
L x-1_ _z+3
2T -1
i j ok
NormalofplaneP: n=(7 1 2
35 -6

= §(-16) — j(~42—16) + k (32)
=-167 + 48] + 32k

= A= 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-2z-5-6-2=0
X-3y-2z =13

= a=1,b=3,¢6=-2,d=13
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Hindi. (A)
x-1_ 'y _z+3
SR S R
ik
IJad P o1 e : n=7 1 2
3 5 -6

= j(-16) — j(-42-6) + k (32)
=_167 + 48] + 32k
= n=i-3j-2k

L, qor L, @1 ufcress famg
2k, + 1=k, +4
—k, =k,-3
1=3k,-2
k,= 1

gfress fag (5, -2, -1)

Al (X=5)—-3(y+7)=2@z+1)=0
X-3y-2z-5-6-2=0
X—-3y—-2z =13

= a=1,b=3,c=-2,d=13
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