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Ans.

Sol.

Ans.

Sol.

PART-A (PHYSICS)

The Current voltage relation of diode is given by | =(e'©%"—1) mA, where the applied voltage Vis in volts and
the temperature T is in degree Kelvin. If a student makes an error measuring + 0.01V while measuring the

current of 5 mA at 300K, what will be the error in the value of current in mA ?
(1) 0.2mA (2) 0.02mA (3)0.5mA (4)0.05mA

TH SRS & IRT-dleed] T | =(e'°V—1) mA & <1 STl 2 | Tef V &S 78 aleedl dlee § & 3R arge=
T 30 Bfcas 4 2 | Afe v faenefl 300K R 5 mA gRT A19d g4 |99 9 + 0.01V &1 Ffe $al 2, 79 9RT &
A H mA § Ffe @ Al 2

(1) 0.2mA (2) 0.02 mA (3) 0.5mA (4) 0.05 mA

(1

1000V
I+1=¢e T

1000V
log I+1) =

d(1+1) 1000
I+1 T

dv

dI_ 1000 4V
I+1 T

dl 1000
(G+OmMA 300

dI=0.2mA

(0.01)

From a tower of height H, a particle is thrown vertically upwards with a speed u. The time taken by the
particle, to hit the ground, is a n times that taken by it to reach the highest point of its path.
The relation between H, uand nis :

(1) 2 g H = n2u? () gH = (n—2)22 (3)2gH=nuw¥(n-2) (4)gH=(n-2)u

HAE H &1 U AR I, T u ¥ TP $HYT Pl HETER HUR B 3R Bl ST 2 | BT Bl gedl T R H a0
T 9D Sadd a5 I& g & G BT n I[AT |

Hutd n® & 9979 8

(1) 2 g H = n2u? () gH = (n—2)22 (3)2gH=nuw¥(n-2) (4)gH=(n-2)u

)]

/

/

t= u/g ..... (1)
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- @)

1
h'+H= Eg (n—1)22

v H L 1)? v
— +H= — _ i
29 zg(n ) g2

(n - 1)2u2 u?

29 29

u2
= —[n2-
=H 29[n 2n]

3. A mass 'm' supported by a massless string wound around a uniform hollow cylinder of mass m and radius R.
If the string does not slip on the cylinder, with what acceleration will the mass fall on release ?
1 R U9 SfF m @ U% UHTHM @idel 9o9 & aRI aR% U6 M e SR 9 Uh M 'm' 3fdaifad
21 afe SR 99 TR h¥erdt e 8, 99 8IS OF R S fhs @Ror § iR ?

"

2 5
Ok @3 @ % *g
Ans. (2)
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Sol.

T
T
g
mg
mg-T=ma ... @)
TR=mR? = @)
g
g9 _
5 = a
X3
4. A block of mass m is placed on a surface with a vertical cross section givenby y = e If the coefficient of

friction is 0.5, the maximum height above the ground at which the block can be placed without slipping is :

1 2 1 1
Mg m @3 m @3 m 4) 5 m

3
U g6 R U S| M &I < G128 | I Bl HedlaR AU BT yz% | <& Sl 2 | afe gyor gond

0.5 & d9 o ¥ SR I8 AfIdpad Sars, forg W 391 fhael <dfd @1 1 91 8, 8

)1 2 )1 ol
Hgm @3 m @3z m @5 m
Ans. (1)

dy R :
Sol. - =tan0 = pinlimiting case drra Rerfa | /

&y a1 d

dx 6 2

=>x=+1

o v !

03T y = ¢
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5. When arubber-band is stretched by a distance x, it exerts a restoring force of magnitude F = ax + bx?where
a and b are constants. The work done in stretching the unstretched rubber-band by L is :

1 al? b 1(al? bL3
(1)yal®+bl* Qy§@U+bU) @)7T+7§' @32 T3

ST U TGS B Boel DI X X A AT (AT ST & ; d9 9RATT F = ax + bx?2 &1 U6 JIA-I9 961 oIl 8
STef a vd b Reri® 2 | fa=7 d1fd &' @ Bool B L difvd &= A fobar T & ®

1 al? bl 1(al®  bL®
(1) aL2+ bL® 2 2 (aL2+ bL®) 3) 7+ 3 @5 T3
Ans. (3)
Sol. Work done is streching the rubber band
IR que Bl Wrew | fhar 7 &l
L al> bL®
= bx?)dx = — +—
Wjo(ax+x)x 2+3
6. A bob of mass m attached to an inextensible string of length / is suspended from a vertical support. The bob

rotates in a horizontal circle with a angular speed o rad/s about the vertical. About the point of suspension :
(1) angular momentum is conserved.

(2) angular momentum changes in magnitude but not in direction

(3) angular momentum changes in direction but not in magnitude.

(4) angular momentum changes both in direction and magnitude.

THTE /D U AT SR F 99 I m b TP 919 DI TP SHEaieR MR F A<HIAT 9l B | 916 FefeR )
ST AT o rad/s § T &SI g9 4 goiv &=an 2 | Freas fag o= -
(1) profr a7 GRferd I8 2 |
(2) ST Haw aRR|rer § gRad=eiiat & u=eg faem § 73 |
(3) ®ofia o foem H aRed==ite 7 uw_=g aiREror 9 =& |
(4) Do Fa QA faen wd gRkeror § gRad=efia 2 |
Ans. (3)

Sol.

Angular momentum of the pendulum about the suspension point 'O'is
L=m(FxV)

Then ¢ can be resolved into two components, radial component r

and axial componentr__.Duetor

axial® rad’

rad’

L will be axial and due tor__, L will be radially outwards as shown.

axial’
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So net angular momentum will be as shown in figure whoose value will be constant (|L| = mv/). But its
direction will change as shown in the figure.

fag 'O' & de g™ &1 HIvig Fa

L=m(FxV)

¢ @1 <1 °ed H fafSi fbar S e & | ot A e e
Sfafd r @ BRYT L S fow d 9reR @ 3R B8 |

axial

o 4 gl g o B |3 &l Bl IRATT (|L| = mve) FRIa 29 faeg s faen aRkafda 8|

BN | r_, @ BRI L 31T & srgfesr 8

Short Solution

Ans.

Angular momentum of the pendulum about the suspension point 'O' will have a constant magnitude : (L) = mv
(op) but its direction will change as shown in the figure.

fag 'O' & AUeT B 31 BT URAT 9a (L) = mv (op) g oIfdh s 2 AR TR aeer i |

Four particles, each of mass M and equidistant from each other, move along a circle of radius R under the
action of their mutual gravitational attration. the speed of each particle is :

) i—M @ 2\5% 3) 1/1—M6+2\E) (4) %]/i—M(ﬂzﬁ)

UE G M & IR Y1 S1 {b U G ¥ 999 g3 | &, U §EN & I YHealby vl g91d H a1 R
@ Uh g IR TN 2 | U B Bl AT B

0) i—M 2) 2\5% ®) 1/1—M6+2\E) @) %]/i—M(ﬂzﬁ)

(4)
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Sol.

Ans.

Sol.

Ans.

9

5 GM* 1 GM® _Mmv?
2R 42 4R? R

GM? +<3|\/|2 _ Mv2
J2R? 4R? R

v:%wli—M[1+2\/§]

The pressure that has to be applied to the ends of a steel wire of length 10 cm to keep its length constant
when its temperature is raised by 100°C is :

(For steel Young's modulus is 2 x 10" N m~2and coefficient of thermal expansionis 1.1 x 10°K-")
(1)2.2x10%Pa (2)2.2x10°Pa 3)2.2x10"Pa (4)2.2x10°Pa

10 cm TR & & Wid & R & RRI R 519 a9+ H gfg 100°C &) ol € 99 39! awars ReR 7@+ &
forg R W) oI TR 919 ©

(T BT AT URATRAT N 2 x 10" N m23iR ¥R TR Joliab 1.1 x 102K ©)

(1) 2.2 x 10¢Pa (2)2.2x 10°Pa (3)2.2x 107Pa (4) 2.2 x 10°Pa
1
P —
wno Y
P=YoaA6=2x10"x 1.1 x10°x 100
=22 x 108 Pa

There is a circular tube in a vertical plane. Two liquids which do not mix and of densities d, and d, are filled in
the tube. Each liquid subtands 90° angle at centre. Radius joining their interface makes an angle o with

d
vertical. Ratio d_1 is:
2

TS JAIHR ol SealeR aa 4 2| &1 99, St U gax 9 M 781 2 don 91 89 d, wd d, 8, 7ell § R
TR 2 | I® &9 ds 9R 90° BT BIVT AR BT @ | I 3 YT Pl SIS dlell [T HealeR U o DIV 1A

. d,
g | 3T d, EE
D
d,
d,
1 1+sina 5 1+cosa 3 1+tana 4 1+sina
()1—sinoc ()1—cosa ()1—tancx ()1—cosa
(3)
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Sol.

Rsinoc d, + Rcoso d, + R(1 — coso)d,
= R(1—sina) d,
(sina + cosa ) d, =d,(coso — sina )

d; _1+tana
= d, 1-tana
10. On heating water, bubbles beings formed at the bottom of the vessel detatch and rise. Take the bubles to be

spheres of radius R and making a circular contact of radius r with the bottom of the vessel. If r<<R, and the
surface tension of water is T, value of r just before bubles detatch is :
(density of wateris p,)

U BT T PR W, I DI Al § geagel aed @ SR G BdR IR B AR Iod © | gaAgell bl Fred R
BT A H19 o 3R aci DI dell ¥ g T2l &1 341 r o | AfQ r << R &R U< &1 Y& a9 T 8, 79 gaaa
% 99 fdev 87 | ORI Ugel r &1 A9 @ :

(@1 @1 =9 p,, 7)

R2 [Pwd R2 [Pwd 2 [Pw9 2 [3pw9
(1 3T @ 6T @R \/ T @R T

Ans. (BONUS)
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. r
. sing = —
Sol R

The bubble will detach if -
Buoyant force > Surface tension force

s ;
(PW)KEER?’]Q 2(T) (2nr) sin 6 Z
7 T(2nr)sin®
- 2p4R%g
Solving r= 3T

No option matches with the correct Answer (BONUS).
sind = r
R

geIgel e B Al -
IEATTT 9 > Y 91 & BRYT

4
(PW)KEER?’]Q 2(T) (2nr) sin 6

N 74
2p,,R* T(2nr)sino
%ﬂmﬁww,/—pw g (2mr)
3T
Bz |1 fadwe e =8 &= =
1. Three rods of Copper, brass and steel are welded together to form a Y-shaped structure. Area of cross-

section of each rod = 4 cm?2. End of copper rod is maintained at 100°C where as ends of brass and steel are
kept at 0°C. Lengths of the copper, brass and steel rods are 46, 13 and 12 cms respectively. The rods are
thermally insulated from surroundings except at ends. Thermal conductivities of copper, brass and steel are

0.92, 0.26 and 0.12 CGS units respectively. Rate of heat flow through copperrod is :

drd, didel d e &1 A9 Bl Bl Y-3ThR e H dos  [Hal 71 8 | T B Bl U PIC BT &b
=4 cm?g | 94 & Bg & R &1 argdE 100°C 2 widfd didel v id @ R 0°C arow= R W9 T 2 | dfd,
GTe U Il & Tl BT warsal B 46, 13 TAT 12cms B | Bl B 396 RiRI BT BIaR, adeRy § S8
JefY forar mar 2 | dfd, Nidel T Wi & ST Aeldbard Hak 0.92, 0.26 Td 0.12 CGS S5ls 8 | did &l Bs
H aTfRd S @ R B

(1) 1.2 call/s (2) 2.4 calls (3) 4.8 calls (4) 6.0 cal/s

Ans. (3)
Sol. L[+L+I1,=0

K{(T-0) N Ko (T-0) N K;(T -100) _

0
£1 EZ £3
0.12T+ 0.26 T. 0.92 (T—100) =0
12 13 46
T=40°C
dQ 0.92x4
¢ through copper ar @ forg = 46X (100 — 40)

= 4.8 cal/sec.
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12.

Ans.

Sol.

One mole of diatomic ideal gas undergoes a cyclic process ABC as shown in figure. The process BC is
adiabatic. The temperatures at A, B and C are 400K, 800K and 600 K respectively. Choose the correct

statement :

B
800K
800K
A 400 K c
> \/

(1) The change in internal energy in whole cyclic process is 250 R.

(2) The change in internal energy in the process CAis 700 R

(3) The change in internal energy in the process ABis-350R

(4) The change in internal energy in the process BC is— 500 R

fguRAIe ae=l 19 &1 U At afsha Ufhar ABC 9 I[GiRdl & Il b &3 3 gerian 3 8 | ufshar BC wgi™

2 1A, BTd C & Iy HHer: 400K, 800K Td 600 K & | WEl B i+

B
PT \sook
BOOK
A 400K C
>V

(1) F=got Feera ufshar #§ oA Horf § ulRads 250 R |

(2) uforar CAH 3M=aRR&® SHoff H afRad= 700R 2 |

(3) uforar AB ¥ ST=aR& SHoff H gRad= —350 RE |

(4) ufspar BC # of=ifRe Soil § afRads — 500 R ® |

(4)

f
AU= > NRAT

For cyclic process AU =0

For process CA
%hd CA & forg
5
AU = 1XER(_200)
=-500R
For process AB : -
Umd AB & forg
5
AU = 1x ER x(+400)

=1000R
For process BC -

UhY BC & forw

5
AU = 1% 2R x(-200)
= —500R
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13.

Ans.

Sol.

14.

Ans.

An open glass tube is immersed in mercury in such a way that a length of 8 cm extends above the mercury
level. The open end of the tube is then closed and sealed and the tube is raised vertically up by additional 46
cm. What will be length of the air column above mercury in the tube now ?

(Atmospheric pressure = 76 cm of Hg)

Teh Gotl Ble Bl Fell Bl IR H 9 GHR AT Sl & fb IR B TR A 8 cm HWR DI B1 Tell bl TS 2 |
Tl & ol R BT 379 g7a bR AieT BR (AT ST & 3R el DI HedieR AR 46 cm A HUR Il STl
2 A H UR & FW A1 W B TS 3@ a1 BN 2 (ATgAUSHI &9 = Hg &1 76 cm)

(1)16cm (2)22cm 3)38cm (4)6cm

(1

For air trapped intube PV, =PV,
P1 = |:>a'(m = pg76
V,=A.8 (A= area of cross section)
P,=P,,—pg (54 —X) = pg 22 + X)
V,=AXx
pg76. A8 = pg(22 + x) Ax
X2+ 22x-78%x8=0

= x =16 cm.
el H ga1 M 814 R PV, =PV,
P,=P, =pg76

V,=A. 8 (A= 3gu% BT P &AB )
P,=P,m— P9 (54 —X) = pg (22 + x)
V,=AXx
pg76. A8 = pg(22 + X) Ax
X+ 22x-78x8=0

= X =16 cm.

A particle moves with simple harmonic motion in a straight line. In first t s, after starting from rest it travels a
distance a, and in next t s it travels 2a, in same direction, then :

(1) amplitude of motion is 3a (2) time period of oscillations is 8t

(3) amplitude of motion is 4a (4) time period of oscillations is 6t

Teh HU U TR N1 H TR MM T | et 2 | I8 fORrrasen § U a% Yo 1 WdHUs § g adiik STl
THHTS H g 2a Sl fen § qu Fxar 2| 99

(1) IfeY &1 3 3a T | (2) ST T A BIef 8t 2 |

(3) TTfaT BT AT 4a B | (4) ST BT 31T BT 617 |

4
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Sol.

15.

Ans.

Sol.

X = Acosot

displacement in t time = A — Acosot

t g H fawemde = A - Acosot

fort=1® forw A[1-coswt] =a
fort=2t % forw A[1 - cos 201]

1-coswt 1

1-cos20t 3

1-coswt _ 1

2sinfot 3

Say |11 x = cosot

1-x 1
2(1-x%) 3
11
= 2(1+x) 3

1
=3=2+2X=X= T=C0S 0T

2

A=2a, o1=F 2o
TTEE T

=T=6r1

A pipe of length 85 cm is closed from one end. Find the number of possible natural oscillations of air column
in the pipe whose frequencies lie below 1250 Hz. The velocity of sound in airis 340 m/s.

THITS 85Ccm @ U UISU & U AR Bl g5 $HR (&A1 Sl 2 | 9ISy ¥ arg & & §91d UTdhiadh alaHl @l a8

e fep1fery STt gy 1250 Hz 9 &9 2 | 9y ¥ &af~ &7 977 340 m/s & |
()12 )8

3)

For closed organ pipe f 95 3ifii9 urgu & o f =

@+t 1250

40

on + 1) < 1250 x 083
, 4x085

@n+1) 340

@n+1)<12.5

2n < 11.50

n<5.25

So n=0,1,2,3..5
So we have 6 possibileties

37T B9 6 T¥TaA B |

(3)6

@2n+1)v

4/

85 cm
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16. Assume that an electric field g — 30x2j exists in space. Then the potential difference V, —V_, where V_ is
the potential at the origin and V, the potential at x =2 miis :
A1 of M H U fAgd &3 g = 30x2) © | @ fawarR V, -V, 9El V, gafdg W fa9a wd V,, x =2 m ™
ECEREE

(1H120J (2)-120J (3)-80J (4)80J
Ans. (3)

A
Sol.  V,-V,= - [ E.dx

2
_ 2
V-V, = [ 30x%dx

23
=-30 —=-80V
3
17. A parallel plate capacitor is made of two circular plates separated by a distance of 5 mm and with a dielectric

of dielectric constant 2.2 between them. When the electric field in the dielectricis 3 x 10* VV/m, the charge
density of the positive plate will be close to :

&1 g wiel, {5 99 g3 5 mm 2, W U JHI=R Uigdl [ETRE a9 1 § e 4 awidega ReRrie
2.2 %1 Ueb WIS @ 1 2 | S1d WRIdgfd ¥ fagfa &= 3 x 104 V/m &, Td 89S < BT ML B9cd o4
BT |
(1) 6 x 107C/m? (2) 3 x 107C/m? (3) 3 x 10°C/m? (4) 6 x 10°C/m>

Ans. (1)

) c
Sol.  Electric field inside dielectric wragld H fagja &= Keg = 3% 10°

=>0c=22%x8.85%x10"x3 x 10
=6 x 107 C/m?

18. In a large building, there are 15 bulbs of 40W, 5 bulbs of 100 W, 5 fans of 80 W and 1 heater of 1 kW. The
voltage of the electric mains is 220 V. The minimum capacity of the main fuse of the building will be :

U gad Ha 4, 40W B 159, 100 W H 59, 80 W & 57 U9 1 kW BT 1 €1eR 2 | fasTell & #=9 &1 dreedl
220 V2| 999 & qA WIS bl YA & 28I
(1)8A (2) 10A (3)12A (4) 14 A
Ans. (3)
Sol.  Total power (P) = (15 x 40) + (5 x 100) + (5 x 80) + (1 x 1000) = 2500W
EASIIIEN]
P=VI

=11.3A
Minimum capacity should be 12 A

FTH gRT 12 AR 1Y |
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19. A conductor lies along the z-axis at —1.5 <z < 1.5 m and carries a fixed current of 10.0 Ain —a, direction (see

figure). For a field B=3.0x 10-“e-°-2xély T, find the power required to move the conductor at constant speed
tox=2.0m,y=0min 5 x 10%s. Assume parallel motion along the x-axis

TP GATAD z-348T AT —1.5<2<1.5m W W@ ¢ 3R 399 -4, fozn d§ ReR g1 10.0A yarfad &1 <& 2 |

(g <) | 99 B=3.0 x 10%e°2x8, T & ford, Garad &l ReR 911 ¥ x=2.0m,y=0m & 5x 10°sH
Ty BRI B foTU Mg A Y 0T HIFTY | x-378T TR FHR fd 719 o |

Z
1.5
"""""""""" I
3 =
2.0
........ .
< -
(N 1.57W (2)2.97W (3)14.85 W -

Ans. (2)
Sol. F_ =B(X)IL

2 2
1 1 1 ~4_-02x
— —|F., -dx = — |B)ILdx = ———— |3x10"e 10 x 3dx
P—t ext. = t~(.). () = 5><103.(!. X X X

O Sy N

9 [1- e

1
9 1—eoﬁ =2.96

20. The coercivity of a small magnet where the ferromagnet gets demagnetized is 3 x 10° Am~"'. The current
required to be passed in a solenoid of length 10 cm and number of turns 100, so that the magnetic gets
demagnetized when inside the solenoid, is :

T BIC FrIb DI YR, STl dAlggrd AgrDId 8 Sl 2, 3 x 10°Am™'2 | =zhi &) Gx1 100 Td <=8
10 cm B U GRAIADT I YaTied ATaeded aRT Bl 44, f5ad & grae aRATferedT & oax 8 R g 8
S, B
(1) 30 mA (2) 60 mA (3)3A (4)6A

Ans. (3)

Sol.  Forsolenoid uR=ferad & forq

B,

Mo

B=p,nl
H=nI

- 3x100= 90
0.1

I=3A
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21.

Ans.
Sol.

22,

Ans.

Sol.

In the circuit shown here, the point 'C' is kept connected to point 'A' till the current flowing through the circuit
becomes constant. Afterward, suddenly point'C' is disconnected from point 'A' and connected to point 'B' at
time t = 0. Ratio of the voltage across resistance and the inductor at t = L/R will be equal to :

! 9 T 9Ruy |, g 'C' @1 g 'A'H 99 9% Sils @1 91 2 ofd da b afkuer 9 garfzd ar1 Rer=
Bl ST | TR 3rarah fdwg 'C' @l fawg 'A' ¥ gera fdvg 'B' W t = 0 §9I W Wi & 911 8 | t = L/R &R ufcRie

T IR dreedl | Igdrd 81 |

e 1-e
Ol @1 (3)-1 @ ——

()
After changing the switch, the circuit will act like an L-R discharging circuit.

fofl 1 fawerfid @ W ¥g L-R &g qikuel &l ave B BT

R
WA

Applying Kirchoff loop egation. f=al® &1 1M @] B R

V
Sosr: —R=-1
VL

During the propagation of electromagnetic waves in a medium :

(1) Electric energy density is double of the magnetic energy density.
(2) Electric energy density is half of the magnetic energy density.
(3) Electric energy density is equal to the magnetic energy density.
(4) Both electric and magnetic energy densities are zero.

T 1| W fagd graai a’Tl ® HeRYl & QIR

(1) faeRia Sl a9 g ol g97ed BT 1 2 |
(2) faeRia Sl o9 graa ol gvicd &I AT 3§ |
(3) e Soil o7 grad Sl g9 & aRIeR 2 |
(4) 1 A vd grIa Sl g9d I © |

)

Both the energy densities are equal.

I oIl T 9 2 |
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23.

Ans.

Sol.

24,

Ans.

3
A thin convex lens made from crown glass (M = E] has focal length f. When it is measured in two different

4 5
liquids having refractive indices 3 and 3 it has the focal lengths f, and f, respectively. The correct relation

between the focal lengthis :
Mf=1f<f (2)f, > fandf, becomes negative
(3)f,>fandf, becomes negative (4) f, and f,both become negative

3
IS BId (M=§)®aﬁwwﬁwﬁwaﬁqﬁwmf%|msﬁmﬁzﬁ%Qti %Eﬂﬁaﬂﬁv—v{

gai H IGHR AN Il 8, Td BIH< aargdl HA: f, @ 1,8 | Bied wrsdl & 9 & 99 8

() f, =f,<f ) f, > f 3R f, UMD 2 I & |
(3) f,> f3iR f, FOMEH &1 STl & (4) f, wd , 141 ROMHS 8 I 2 |
(2)

L(L@L_L

f 2 \R, R,

1 1 1 1 1

?=5:f=2x here{;:R—1_R—2j

1 3/2 1 . .
- (_ - 1}(—} . = f,is negative
X

1 1 1 1

f, 8x 4(2x) 4f

= f =4f
1
Analytically, If alense is inserted in a denser sourrounding the sign of focal length changes and if lens is
inserted in a rarer sourrounding , the sign of focal length remain same.
If lense is inserted in rarer medium the focal length increases.

i oI| DI T Aq1egd H g1 SR Al B g3 Bl e fulid 81 S | afe o | @l fave Jrem §
AT SR o1 BIh¥ §Y) B (278 T8l BT M By g3 96 SR |

A green light is incident from the water to the air - water interface at the critical angle (6). Select the correct

statement.

(1) The entire spectrum of visible light will come out of the water at an angle of 90° to the normal.

(2) The spectrum of visible light whose frequency is less than that of green light will come out ot the air
medium.

(3) The spectrum of visible light whose frequency is more than that of green light will come out to the air
medium.

(4) The entire spectrum of visible light will come out of the water at various angles to the normal.

T B T BT GHRI T § AR—STe STRIYS TR HIFIH DIvT (6) I 3mufdds | T word g |

(1) e | 90° BT TR I H G UHIR BT AU WFEH TR (et |

(2) 2T TSI BT I8 WagH [STd] T 8 UHRI F HH 8, Ul I arg & Wedgq H GreR (el |

(3) ST UHTE HI 98 WagH o] TR & USRI I Afdd 2, Il 4§ a3y & A1eqq H dreR (el |

(4) TTF YD1 BT YUl WEFH U1 37§ A= P10l o q1ex et |
(2) IN HINDI (3)
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Sol.

25,

Ans.

Air

1

here Igf sin C =
nwater

and dTn =a+—

water 2

If frequency is less = . is greater and hence R.1. (n___) is less and therefore, critical angle increases.

afe 3Mgfy &9 g a1 = Al A 31f& B A Sruad=id (n

) & BT | $H BRI Hifdd B0 9877 |

water

Tow beams, A and B, of plane polarized light with mutually perpendicular planes of polarization are seen
through a polaroid. From the position when the beam A has maximum intensity (and beam B has zero
intensity), a rotation of polaroid through 30° makes the two beams appear equally bright. If the initial intensities

I
of the two beams are |, and | respectively, then ﬁ equals

3 1
M3 @ 5 @)1 @3

a1 & A1 T del dlel FHAel gard YHbrel bl a1 Yo ATAT B U UIeRTIs gRT <! Sirdl & | 99 Reyfa
STl Ioi A S sl 2 (3R goT B &l 3= el 8) Iekigs &l 30° | gUie a1 goll & Ybdar gfoar

I
ydid &raT @ | Afe S gl B IR dieard e |, 7o |2 | ﬂ‘elﬁ BT A 2 |

3 1
M3 @ 5 @)1 @3

(4)
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Polaroid

i
Initiall ’
nitially Finally /
Sol.
, Polaroid
V4
| /

o . Transmission axis
Transmission axis

URe H -
3id H
i ESEZ
!
I YRIHET
GIRITHT 3187 S
|, cos?30° = | cos? 60°
3 _ 1
=1, Z =15 - Z
_1
Iz 3
26. The radiation corresponding to 3 — 2 transition of hydrogen atom falls on a metal surface to produce

photoelectrons. These electrons are made to enter a magnetic field of 3 x 10~ T. If the radius of the largest
circular path followed by these electrons is 10.0 mm, the work function of the metal is close to :

(1)1.8eV @ 1.1eVv (3)0.8eV 4)1.6eVv

BISRIGH URAIY] & 3 — 2 HHHT & A [AfhRT TG €T T8 R IMURId BIhR BICIgelagi= Scd~ bRl & | U
S 3 x 10 T U graaid &F § Y2l & 2 | AT Setag =i g1 A Tferead geirg v &l Ao
10.0 mm, 81 9 &1 BT BRI B A9 2 |

(1) 1.8 eV 2)1.1eV (3) 0.8 eV (4)1.6eV
Ans. (2)
Sol _mv r%e?B? . m?y?
ol. r=g>—0 ="

r’e’B?  mv?

2m 2

2202 2. R2

reesBs 1 r‘e B
— ¢ = —eV = eV

1.89-¢ 2m e 2m

100x10°®x1.6x10"°%x9x10°8

2x9.1x107%
~ 189 16x9
¢ =1 T 2x9.1
=1.89-079 = 1.1eV
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27. Hydrogen (,H"), Deuterium (,H?), singly ionised Helium (He“)* and doubly ionised lithium (,Li®)** all have one
electron around the nucleus. Consider an elelctron transition from n =2 to n = 1. If the wave lengths of
emitted radiation are ., .., .,, and ., respectively then approximately which one of the following is correct ?
(N4, =20,=2),=), @1, =20,=21,=0,

@) x, =h,=40,= 9, @D r,=20,=30,=4)%,
BT (HY), SgeRem ((H?), T smafra Eifera (He!) 3R fgar smafsia «iforam (Lie)* @l 9 U goiae ™
TfNEG S AR MR B I N=2¥n =1 S GHI R TR PN | afe Scafid fafexor @ aRaesd sasr:

Ay hyy 0y T 1, B, 6 ToTeIfOrRad el | | DI T HE 8 2

177721773

(1) 41, =25,= 2).,.=7, @ 1, =20,=21,=0,
(3) %, =7, = 4%,= 9%, @)1, =20=3) =40,
Ans. (3)
1 NG
=Rz — - —
Sol. 2 (12 22)
1 2 1 2
— =R(1?3 — =R(1)?
=Ry -ro)

;—3:R22(%) ;—4:R32(%)

+rT_r_ 1 _1
A dhg 9k, Ay
So option (3) is correct

a1t fadea (3) T =B |

28. The forward biased diode connection is
FURYd 9199 9T SIS oS 8

() A SN @2 =

©) ad T a2 4) i e wan—2Y
Ans. (1)
Sol. For forward bias V> V|

3y AT @ fow v, >V,

So ot o2 :>I _23 is forward biased.

3 AT 2 |
29. Match List-1 (Electromagnetic wave type) with List-1l (Its association/application) and select the correct

option from the choices given below the lists :

List-l List-ll

(a) [Infrared waves [(i) |To treat muscular strain

(b) |Radio waves |[(ii) |For broadcasting

(c) [|X-rays (iii) |To detect fractureof bones

Absorbed by the ozone layer
(d) [Ultraviolet (iv) |of the atmosphere
(a) (b) © @

(N (i 0 0)

@ 0 (i ™) (i)

@ (i) ) 0) )

@) 0] (ii) (iii) )
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Gail-1 (faega g aR UbR) BT Gall-11 (79 FiGa,/ ARG ) | GHferd Sy 3R G & e 3 T

famel B4 T fadbed g

List-l List-l
(@) |e@vad 9@ |() |HRORRT @ fAefa & 3a™ & fog
(b) | TRA (i) |oRIRT B ford
(c) |X-fvoi (iii) [2fe=al & IR @ vga™ & fory
(d) |RIdTN fROT |(iv) |a1aEReT @ SISt TR gRT STaeiyoT

@) (b) © @)
M ) (iii) (ii) 0]
@ 0] (ii) ) (iii)
©) (iii) (ii) 0] )
@) 0] (ii) (iii) )
Ans. (4)
Sol. Option 4 Is Correct
famea (4) T 2|
30. A student measured the length of a rod and wrote it as 3.50 cm. Which instrument did he use to measure it?

(1) Ameterscale.

(2) A vemier calliper where the 10 divisions in vernier scale matches with 9 division in main scale and main
scale has 10 divisions in 1 cm.

(3) Ascrew gausge having 100 divisions in the circular scale and pitch as 1 mm.

(4) A screw gauge having 50 divisions in the circular scale and pitch as 1 mm.

% faenedl 7 ta B3 @ TR AYER 3.50 om ol | S9@T A19H W S f SUR&T BT 9AT A 2

(1) TP HIex d

(2) T AR Sferodd e aFRR T & 10 91 4= W & 9 91N A fed € ok §=1 & & 1em ¥ 10
AT B

(3) TH Th ST Rora aftaR wie § 100 W7 8 3R g 1 mm |

(4) TP Tp T Rord af R e § 50 W B oIR g 1 mm T |

Ans. (2)
Sol. If student measure 3.50 cm it means that there in an uncertainly of order 0.01 cm

Ife BT 3.50 TH). 7UAT B 1 39T aref ® fb w2t srfafdeddr 0.01 cm 9 @ 2
L.Cof VC=1MSD-1VSD
afaR 99 &1 3TedaHie = 1 MSD — 1VSD

_ ip_i}_ 1
=70 10]7 100
So B is Correct option

It (B) faded w= B |
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3.

Ans.
Sol.

Sol.

32.

Ans.
Sol.

33.

Ans.
Sol.

PART-B (CHEMISTRY)

The correct set of four quantum numbers for the valence electrons of rubidium atom (Z=37) is :

wiafead WA (Z =37) & for) a4l seragi+i & Sfad IR Far<d TR &1 | Bl 2

1 1 1 1
(1)5.0,0,+ > 51,0+ 5 @511+ 3 5.0,1,+3

(1)

Z=37.

Rbis in fifth period.
[Kr]5s'is its configuration.

1 1
Son=51=0,m=0,s=+_ or— —
on=5, ,m=0,s 2or >
Z=137.

Rb di=rd 3frad &7 o< 8 |

9P fa=mT Kr]5s'®

1 1
A n=51=0 =0 =+ — - —
n s , M , S 20r >

If Z is a compressibility factor, vander Waals equation at low pressure can be written as :
e Z [ Ui 81 A1 $H q1d WR Jrevarcd AHIRGROT DI [olkdl ST Fahall o

Pb Pb
@zZ=1+ —

RT a
MZ=1+ — @Z=1-—= (3)2‘1‘ﬁ RT

Pb VRT
(2)
In low pressure region, vanderwaal equation becomes.
= 19 &F H, arosvard AHIBRYT (T 81 ST ¢ |

a
RTV,,

Z=1-

CsCl crystallises in body centred cubic lattice. If 'a' its edge length then which of the following expressions
is correct ?

CsCl &1 Bf<ad TR St 4 fheeferd 81 2 | Ife fFR &7 =18 'a’ 81 a1 7791 AT § 9 dI—d1 31
BRI

3a J3
(1) Tegr +7gr =32 @) Tesr o =5 @) feg +lor =53 @) Tog +lgr = J3a
()
In CsCl, CI- lie at corners of simple cube and Cs* at the body centre.
Hence. Along the body diagonal, Cs* & CI-touch each other so.
CsCI#H, CIF & ¥a °9 & BIFl R AT Cs* B B W Rerd 8, 39 YR B fabvl & srfasr Cs* den

Cl- IRER 9% ¥ BId 8 9fa:
J3a

5 = rCs* -H'CI,
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34.

Ans.

Sol.

Sol.

For the estimation of nitrogen, 1.4 g of an organic compound was digested by Kjeldahl method and the

M M
evolved ammonia was absorbed in 60 mL of 10 sulphuric acid. The unreacted acid required 20 mL of —

10

sodium hydroxide for complete neutralization. The percentage of nitrogen in the compound is :

SIS & SMThe & (oY 1.4 T HIai+d A Siesial (A & AR Ui fdar 731 qoI Jad gy s

60 et 1 SreRey v 3 e R T | A o @ o ST & Rrg 20 fieh 1 e

BISSIAISS Bl ATILAHAT g3 | AIH H ASEISH Bl gfrRrad 2
(1)6% (2) 10% 3) 3%

(2)

Mass of organic compound=1.4g

let it contain x mmole of N atom.

organic compound ____, NH,

X m mole
2NH,+H. SO, ____, (NH,),SO,. (1st)
6 mmole
initially taken.
H,SO,+2NaOH __, Na, SO, +2H,O (2nd)
2 mmole
reacted

Hence m moles of H,SO, reacted in 2nd equation = 1
= m moles of H,SO, reacted from 1st equation =6 —1 =5 m moles
= m moles of NH, in 1st equation =2 x 5 =10 m moles
= m moles of N atom in the organic compound = 10 m moles
= mass of N=10 x 103 x 14
=0.14g

0.14
=% of N= WMOO
=10%
HTafTE WIS BT T = 1.49
A1 &5 a8 N U=ATg3i & X m mole 3@ ¢ |
e D — NH,

X m mole
2NH,+H_SO, ___, (NH,),SO,. (1st)
6 m mole
o H ford
H,SO, + 2NaOH — > Na,SO, + 2H,0 (2nd)
2 mmole
JrfieRd B 2 |
39 UBR fgdi Fiex 7 3ffgd H,80, & m mole = 1
— FHHRT (1) H e H,80, % mmole=6-1=5
= 1st gH1dxv § NH, @ m mole = =2 x 5 =10 m moles
= B Ae § N 9RATY3M & m mole = 10 m moles
SNBTgIIF=10%x 103 x 14
=0.14¢g

0.14 <100
4

=N®BI %=

=10%

@) 5%
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35. Resistance of 0.2 M solution of an electrolyte is 50Q . The specific conductance of the solution of 0.5M

solution of the same electrolyte is 280 . The molar conductivity of 0.5 M solution of the electrolyte is
S m2molis:
U dgd 3vucd H 0.2 M faaas &1 50Q UfRIg 2 | 39 faeae &1 falkre anrdda 1.4 Sm™' & | 3 faga

JuEey & 0.5 M faera= &1 ufckie 280 Q 2 | fagfd sr9eacyd & 0.5 M [aerae @l dieR a1l S m? dia' #§ gr:
1 5x10* (2 5x10°3 3)5x 108 (4) 5 x 102
Ans. (1)
Sol. x=1.48/m.
R=50 0
M=0.2

1

K=E

X

|~

4
— =1.4x50m".
= A X m

Now, new soltuionhas M =05 R=280 (O
39 T fqer= § M=0.5,R=280 O

St o a0
R A ~ 280 4

=K

1

_ K 4 1

=y, = = = =5x10"*
1000xM 1000x0.5 2000

36. For complete combustion of ethanol, C,H;OH(/) + 30,(g) — 2CO,(g) + 3H,0(/)), the amount of heat
produced as measured in bomb calorimeter, is 1364.47 kJ mol~" at 25°C. Assuming ideality the Enthalpy of
combustion, A_H, for the reaction will be :

(R=28.314 kd mol")

T & gl sae & for,

C,HOH() +30,(g) - 2C0O,(g) + 3H,0(/), 78 HRHIER H It ol 25°C WR 1364.47 kJ mol-" 2 | fraeia
A gY S @1 T, AH B

(R=28.314 kJ mol-")

(1) —1366.95 kJ mol- (2) —1361.95 kJ mol-
(3) —1460.50 kJ mol- (4) —1350.50 kJ mol-
Ans. (1)

Sol. C,H,OH(¢) +30,(g) —, 2CO(g) + 3H,0(0)
AU =—-1364.47 KJ/mol.
AH= AU+ An, RT
Ang =-1

—1x8.314x298}

AH = —1364.47 + { 1000

=— 1364.47-2.4776
=-1366.94 KJ/mol.
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37. The equivalent conductance of NaCl at concentration C and at infinite dilution are 2. and ., respectively. The
correct relationship between .. and . isgiven as :
(where the constant B is positive)

HE0 C W 3R 377 agal IR NaCl fadaas &) gfdader< @l A 3R A, A gU ST STadl e forar i
GEDIEE
B td ReR 3w B)

M e =4,+B)C 2 A =1,-B)C 3 ﬂczﬂm—(B)\E 4) /lC:/ler(B)\E
Ans. (3)

Sol.  ,_ =h,-ByC (Debye Huckel onsagn equation)

Sol. =i, -BJC (SHIE Eh AR THIHRI)

38. Consider separate solution of 0.500 M C,H;OH(aq), 0.100 M Mg,(PO,),(aq), 0.250 M KBr(ag) and
0.125 M Na PO ,(aq) at 25°C. Which statement is true about these solution, assuming all salts to be strong
electrolytes ?

(1) They all have the same osmotic pressure.

(2) 0.100 M Mg,(PO ),(aq) has the highest osmotic pressure.

(3) 0.125 M Na,PO(aq) has the highest osmotic pressure.

(4) 0.500 M C,H-OH(aq) has the highest osmotic pressure.

0.500M CZHSOH(GIFﬂ?J), 0.100 M Mg3(PO4)2(G|?ﬂ'€J) 0.250 M KBr (STei1d) 31 0.125 M Na3PO4(G|?ﬂ?1) SRR
BT 25°C W & SIS | I THDT Bl YTl Selagiese Ad g =1 derei § | $i—a1 genef 27

(1) 39 99 & o oMEHIfe® g™ & |9 FHI 819

(2) 0.100 M Mg,(PO,,),(STeid) &1 ATEHICH &Td S Il |

(3) 0.125 M Na,PO ,(STetl) & sTaTied ard Searad g |

(4) 0.500 M C,H OH(STeia) &1 JATHHIed <Td Soelc™ &I |

Ans. (1)

Sol. 0.5MC_H,OH (aqg) 0.1 M Mg, (PO,), (aq)
i=1 i=5
effective molarity = 0.5 effective molarity =0.5m
0.25 M KBr (aq) 0.125 M Na,PO, (aq)
i=2 i=4
effective molarity=0.5M effective molarity=0.5M

Hence all colligative properties are same.
Note : This equation is solved by assuming that the examinar has taken Mg.(PO,), to be completely soluble.
Howeverthe fact is that it is insoluble (sparingly soluble).

Sol. 0.5MC_H,OH (aq) 0.1 M Mg, (PO,), (aq)
i=1 i=5
JHTY HieRar= 0.5 T HieRaT= 0.5 m
0.25 M KBr (aq) 0.125 M Na,PO, (aq)
i=2 i=4
ATl AreRar=0.5M ATl AreRar=0.5M

aret: |l ST TUIH FA B B |
Note: Ig WHIPBRY g AIHR & &I T8 & b Mg,(PO,), T°IRd 3 e & | Jaifl 23 2 & Ig sffdery (sTeafderd) 2 |
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1
39. Forthe reaction SO, + Eoz(g) = S03, i Ky = Ko (RT)*where the symbols have usual meaning then

the value of x is : (assuming ideality)

IfAfehan, SO4, +%Oz(g) =803 & T K, = K (RT)* BT Safh | e &R Ay 37ef I@d 8 dl
aeRiwudl A gY X T A 2T

1 1
-1 @ -3 @ 35 1

Ans. (2)

Sol. K =K (RT)™™
_ 1
Ang =-3

40. For the non - stoichiometre reaction 2A + B — C + D, the following kinetic data were obtained in three
separate experiments, all at 298 K.

Initial Concentration | Initial Concentration | Initial rate of formationof C
(A) (B) (molL"S")
0.1M 0.1M 1.2x107°
0.1M 02M 1.2x1073
02M 01M 24x1073

The rate law for the formation of Cis :

1 i K[A] [B] 2 i K[AJ?[B] (3) i K[A] [B]2 ) - KIA]

AT Rad Afafhar 9 19 gere g § 298 K IR =1 T1fes s urdd fad) T

URBYH A | RIS Figor | C 5977 B IRMBIP a3
(A) (B) @AL'S)
0.1M 0.1M 1.2x1073
0.1M 02 M 1.2x1073
0.2M 0.1M 241073
afdfhar & forg C 999 &1 ex o™ |
M d . k[A] [B] v d . K[AJ?[B] 3 d . K[A] [B]? @) d . k[A]
dt dt dt dt

Ans. (4)
1.2x102=K(0.1)*(0.1)
1.2x102°=K(0.1)*(0.2)
2.4 x103=K(0.2)*(0.1)y
R=KI[AI'[BP
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4. Among the following oxoacids, the correct decreasing order of acid strength is :

o= o sl @ foru arveT wiferd &1 2mel gedr &9 2 ¢

(1) HOCI > HCIO, > HCIO, > HCIO, (2) HCIO, > HOCI > HCIO, > HCIO,
(3) HCIO, > HCIO, > HCIO, > HOCI (4) HCIO, > HCIO, > HCIO, > HOCI
Ans. (3)
Sol. Decreasing order of strength of oxoacids :

ATFAT—3TFaAl BT AHSTT BT "l gaTl A
HCIO, > HCIO, > HCIO, > HOCI

Reason :

Consider the structures of conjugate bases
PR :

YT AR B ARERI R (=R B

”
Cl CI:
O .. 2N~ o P

Negative charge is more delocalized on CIO,” due to resonance,
hence CIO,~ is more stable (& less basic).

TS & HROT ClO,” TR VT e fawerepd & Wil & | $’fey ClO,~ 31fde IRl & (37eife] o4 &k 2 )

42, The metal that cannot be obtained by electrolysis of an aqueous solution of its salts is :
&7 S ST AUl & STl faerHl & goiagTae (egd oraees) | ura & 8 adbdr 8l 2
(1) Ag (2 Ca (3)Cu 4)Cr

Ans. (2)

Sol. Reason : Higher the position of element in the electrochemical series, more difficult is the reduction of its
cations.

If Ca?* (aq) is electrolysed, water is reduced in preference to it. Hence it cannot be reduced electrolytically
from an aqueous solutions.

HIRYT - Tl RIS il A e @l Rerfay el S=a (SWR) B, ST 8§96 gFRIAT B Ted= Bio s,
Ife Ca2t (STellI) @1 AT sTTEc BT 2, A 390! JorT H Tl $1 TIfd ®Y F 9=d= 211 8, $H UPR Uh
ST fIerae & ST I TSI ATFIT T & Fal ¢ |

43. The octahedral complex of a metal ion M®* with four monodentate ligands L,, L,, L, and L, absorb wavelengths
in the region of red, green, yellow and blue, respectively. The increasing order of ligand strength of the four
ligands is :
M3* &7 3T T IR TS bl foriiel, Ly, Ly, Ly 3R L, & A1 3T BaAdba e ofle, &, Uil 3R el Teradi
H RIS BT HATTHAR FIUTT HRAT 2 | IR oSl BT Afdd BT g1 34 2
MLy,<Ly<L, <L, @L<Ly<L,<L, G Ly<Ly<L,<L, @@L <Ly<Ls<lL,

Ans. (2)

Sol. L, L, Ls Ly
Py

absorbed

red | green | yellow | blue

.. Increasing order of energy of wavelengths absorbed reflect greater extent of crystal-field splitting, hence
higher field strength of the ligand.

Energy : Blue (L,) > green (L,) > yellow (L,) > red (L)

- L,>L,>L,>L,infield strength of ligands.
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Sol.

4.

Ans.
Sol.

45,

Ans.
Sol.

46.

Ans.

Sol.

el | & | W | e

Py
arqe e 1

. SIINTYT aRITaedl Bl Soll Bl TARIS! U, fheed a7 faured & 1fdd IR &1 uef¥fa &xar 2, o foris

BT & el S BT R |
Soil - Al (L) > B (L) > el (L) > @ret (L)
o L>L>L > L, (foriis & e wmed #)

Which of the following properties is not shown by NO ?
(1) It is dimagnetic in gaseous state

(2) Itis a neutral oxide

(3) It combines with oxygen to form nitrogen dioxide
(4) It's bond orderis 2.5

NO ®I=—1 =1 o1 el &l dvar g ?

(1) i araRer ¥ uforgaa 2 |

(2) I TP ST STRES 2 |

(3) T2 SIS A AN TR ARG o SRATRIZS §91dT ¢ |
(4) TP T PIfS2.52 |

Q)]

NO is paramagnetic in gaseous state.

=i wTaeen § NO @I 2 |

In which of the following reactions H,O, acts as a reducing agent ?
1 o1 srffsransli § H,0, U ST9aRId &1 B4 HRAT 8 7

@ H,O,+2H"+ 26 — 2H,0

() H,O,— 2 — O, +2H*

(¢ H,O,+ 2e — > 20H

@ H,O,+ 20H -2¢ — 0, +2H,0

(1) @), (b) () (0), (@) (3) (@), (©)

4)

H,O, acts as reducing agent when it releases electrons.

i.e. (b) & (d)

(4) (b), @)

H,0, JTT=ra 31f¥hH® B aRE B BT & oid I8 e Jad Bl = | 3 (b) T (d)

The correct statement for the molecule, Csl,, is :

(1) itis a covalent molecule. (2) it contains Cs™ and 13

(3) it contains Cs3* and I ions.

Csl, 317] & ford gemel e B

(4) it contains Cs*, I and lattice I, molecule.

(1) I8 U HewISTd! 37 ¢ | (2) 399 Cs* 3R I o137 2 ¢ |

(3) 3T Cs3 MR M= 8 & |
(2

It is a simple & popular fact.
IE Th A 9 fIeard aRa 2 |

(4) T Cs*, 17 3R I, STal &1 2 |
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47. The ratio of masses of oxygen and nitrogen in a particular gaseous mixture is 1 : 4. The ratio of number of
their moleculeis :

Ue =iy R fAsror A S R TSI & S &l SUId 1: 42 | 39 MAs101 4 S 319] Te1sl &l

T B -

M1:4 2)7:32 3)1:8 4)3:16
Ans. (2)

(moz)

Mo, _

Sol. Ny, My,
‘I\/IN2 i
Mo, |28 _1 28

“lmy, J32 43

-

T 32
48. Given below are the half-cell reactions :

MnZ* +2e ——> Mn;E°=-1.18 V

2(Mn* +e —— Mn?") ;E°=+1.51V

The E° for 3Mn2* —— Mn + 2Mn>* will be :

(1) =2.69 V ; the reaction will not occur (2) —2.69 V ; the reaction will occur

(3) =0.33 V ; the reaction will not occur (4) —=0.33 V ; the reaction will occur

I 5B o aa rfafearg < 7 2

MnZ* +2e ——> Mn;E°=-1.18 V

2(Mn* +e —— Mn?") ;E°=+1.51V

3Mn2* — Mn + 2Mn* & forg E° 817 -

(1) -2.69 V ; rfafspar =& 27 | (2) -2.69 V ; rfafesar 217 |

(3)-0.33 V ; arfafspar =81 2l | (4)-0.33 V ; rfafesar 21l |
Ans. (1)
Sol. Mn2* E7 =151V Mn2* E3=—1.18v _ Mn

.. for Mn?* disproportionation, E°=-1.51V-1.18V

=-269V<0
Reaction is non-spontaneous.
Mn2* E7 =151V Mn2* E3=—1.18v _ Mn
. Mn? fquarguriieRor & fay E°=-1.51V-1.18 V
=-269V<0

rfaforar sreaa: 28RN

49, Which series of reactions correctly represents chemical relations related to iron and its compound ?

(1) Fe dil HoSO4 FeSO4 H2S04,02 Fez(SO4)3 heat Fe

@ Fe —2" ,peo WS04 ,pego,  heat | Fe
(3) Fe Clp,heat FeCI3 heat,air FeCI2 Zn Fe
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Ans.
Sol.

Sol.

50.

O5,heat

(4)Fe —22% g o, CO.800°%C

CO, 700°C

FeO Fe

379 I SIfAfHITRT BT HIT—a1 HH T ®U H Al MR 9P ATDT BT IrArafd IfAfhamet o1 frefud o=

g7
(1) Fe — 32804, pego, M2594.9%2 ke (50,), — 0 Fe

@ Fe —2T0 , peo 131299 ,pego T, ke

(3)Fe —2T0 , Fec), — ™™, Fecl, —2 5 Fe
(4) Fe —22™ Fe,O, CO,600°C .~ _ CO700°C

(4)

The correct reaction are as follows :

(1)Fe+H,S0, __, FeSO, + H,, H,SO, + 2FeSO, + -

Fe,(80,), 4 , Fe,O,(s)+ 380, T (This is given Wrongly)
o

(2) Fe T2> FeO (it could also be Fe O, or Fe,O,)

FeO+HSO, ___, FeSO,+H,0

2FeSO, __ 4 , Fe,0,+SO0,+ SO,

A
) Fe c:—|2> FeCl, % no reaction (it cannot give FeCl,)

0, co co
(4) Fe —>A Fe,O, —>soooc FeO —>7oooc Fe

This is correct.

&) srfafshan f7= TR 9 8 ¢

(1)Fe+H.SO, __, FeSO, +H, H,SO, + 2FeSO, +
Fe,(SO,), __4 , Fe,0,(s) +3S0, 1 (a2 el fam war %)
(2) Fe — = FeO (18 Fe,0, 3l Fe,0, 81 o 2 )
FeO+H,SO, ___, FeSO,+H,0

2FeSO, _ 4 , Fe O, + S0, + SO,

(3) Fe —o> FeCl, —— @I sififipen 7 (7= FeCl,7é & Wt 2 )

O CcO CcO
(4) Fe TQ’ Fe,0, > FeO ——— Fe

600°C 700°C
IE T B

The equation which is balanced and represents the correct product(s) is :

(1) Li,O + 2KCl - 2LiCl + K,0
(2) [COCI(NH,),]* + 5H* — Co?* + 5NH,* + CI-

(3) Mg(H,0)¢J2" + (EDTA)* —ecess NGO, [\ ig(EDTA)[2" + 6H,0
(4) CuSO, + 4KCN — K, [Cu(CN),] + K,SO,

1
~0,___, Fe,S0,),+H,0

1
~0,___, Fe,S0,),+H,0
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IR S Egferd 2 3R aemed foha well & g9 2,
(1) Li,© + 2KCI — 2LiCl + K,O

(2) [COCI(NH,)]" + 5H" — Co?* + 5NH,* + CI-
NaOH w1 sfia

(3) [Mg(H,0)g]** + (EDTA)*
(4) CuSO, + 4KCN — K, [Cu(CN) ] + K,SO,

Ans. (2)

Sol. (1)Li,O+KCl—— 2LiCI+ KO
wrong equation, since a strenger base (K,O) cannot be generated by a weaker base Li,O
Tl AHERYI, [P TP gael &R LiO,§RT U Hadl &R (K,0) &1 U<l & Febell 2 |
(2) [CoCI(NH,),] + 5H® —— Co** (aq) + SNH *+ CI-
This is correct. All ammine complexes can be destroyed by adding H®

IE 8 2 | O THIE Sgd @1 H 31 fAeax faford fed o wad 2 |

[Mg(EDTA)2* + 6H,0

OH™
(3) IMg(H,0)J** + edta* ———> [Mg(edta]*" + 6H,0

This is wrong, since the formula of complex must be [Mg(edta)]*
qT Td 7, If @t 1 g [Mg(edta)]>- 2 A

(4) 2CuSO, + 1T0KCN —— 2K [Cu(CN), ] + 2K, SO, + (CN), T

it is a wrong option, as given in paper.

IE TP TToid fadbed & o191 U39 H faur 2|

51. In S 2 reactions, the correct order of reactivity for the following compounds : CH,CI, CH,CH,CI, (CH,),CHCI
and (CH,),CClis:
AT CH,CI, CH,CH,CI, (CH,),CHCI 3R (CH,),CCl &1 S\ 2 fhar # féhar &Rvr &1 Sfer Wk 4 2l &
(1) CH,CI > (CH,), CHCI > CH,CH,CI > (CH,),CClI
(2) CH,CI> CH,CH,CI > (CH,),CHCI > (CH,), CCl
(3) CH,CH,CI > CH,CI > (CH,),CHCI > (CH,), CCl
(4) (CH,),CHCI> CH,CH,CI > CH,CI > (CH,), CCl

Ans. (2)

1
Steric crowding of o 'C’

Sol. Rate of § 2 «

CH,
I
CH.Cl > CH,CH,CI > CHa—(i‘,H—CI > CHS—CIZ—CI
CH, CH,
e Crowded 20 3°
10
s 2@ 1
N T B e
G
CH.Cl > CH,CH,CI > CHa—(i‘,H—CI > CHS—CID—CI
CH, CH,
qe EIREIER] 2° 3°

1o
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52. On heating an aliphatic primary amine with chloroform and ethanolic potassium hydroxide, the organic
compound formed is :

(1) an alkanol (2) an alkanediol
(3) an alkyl cyanide (4) an alkyl isocyanide
Vferbfed TR THIF ®1 ARG IR TFifad MR eEgiaRss & el TRY &R TR a1 MRS Aifidw
BT 8 ¢
(1) U VeeblIel (2) T VecbTSRITel
(3) & Vfower RarTsS (4) T Vo MRS
Ans. (4)
so.  R-NH,+cHel, SHOMKOR, o ¢
1° amine - alkyl
isocyanide
R-NH, + cHel, SEOHVKOH o K= ¢
o ufewmd
e HEAEIAES
53. The most suitable reagent for the conversion of R-CH,—~OH - R-CHO is :
(1) KMnO,, (2) K,Cr,0,
(3) CrO, (4) PCC (Pyridinium Chlorochromate)
R-CH,—OH — R-CHO # d& &1 Wa¥ 37 SUYaRi AP EIdl ¢ :
(1) KMnO,, (2) K,Cr,0,
(3) Cro, (4) PCC (ARSI FIREHT)
Ans. (4)

Sol.  R-CH,0H —=<“+»R-CH=0H
Pyridinium chlorochromate is the mild oxidising agent.

RS FARIPIHC Th a< ifRieRG RIS ¢ |

54. The major organic compound formed by the reaction of 1,1,1-trichloroethane with silver powderis :
(1) Acetylene (2) Ethene (3) 2-Butyne (4) 2-Butene
1,1,1- TRFARIZAT B RicdR TS @ A1 fhal H39 R a9 991 A1 § a9 RIS A g1 &
(1) eRifeef (2) S (3) 2-geTE (4) 2-E

Ans. (3)

6A L
Sol.  2CH,~CCl,—xo» CHiC=C-CH, + 6AgCI
But-2-yne

A _
2CH~CCl, GAQ » CH~C = C—-CH, + 6AgClI
e-2-3E
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55. Sodium phenoxide when heated with CO, under pressure at 125°C yields a product which on acetylation
produces C.

ONa 1250 H+
B C
@_ + CO, 5Atm Ac,0

The major product C would be :

IS BATRITSS &1 92l ard 3liR 125°C W CO, ¥ AMfHAT B+ R Wil Al U el & S YRIfSee

W fhar e C BT B |
ONa 125° H*
B C
@_ + C02 5Atm Ac,0
<1 AT | fohar %t C B
H
OCOCH, H OCOCH,
COCH,
(1) COOH ) 3) COOCH, @)
COOH
COCH,
Ans. (1)
Sol. It is a kolbe schmidt reaction.
T8 Th Blcd—f¥we rfiferar 2 |
ONa COONa cooH Q
O-C-CH,
@ 125°c @/ H\ Ao ’
+CO
Asprine
{pain Killer)
ONa COONa coon @
O-C-CH,
+C 125°C H® Ac2 h
5 atm
(e ﬁw}
56. Considering the basic strength of amines in aqueous solution, which one has the smallest pK, value ?
STel faerm 4 vl &) R 9gfd & srgaR frefaiadl § 4 feds o pK, @1 419 &9 9 &9 8T 2
(1) (CH;),NH (2) CH,;NH, (3) (CHy),N (4) CgHzNH,
Ans. (1)
Sol. Order of basic strength of aliphatic amine in aqueous solution is as follows (order of K )

(CH,),NH > CH,NH, > (CH,),N > C;H,NH,
As we know pK, = —log K

S0 (CHS)Q'I\]H will have smallest pK, value.
STeiy faeae # wferbfesd vl &1 &Ry | &1 HH FeTgaR € | (K, @1 %9)
(CH,),NH > CH,NH, > (CH,).N > C.H,NH,
&1 S € fd pK, = —log K,

ST (CH,),NH Ta1 B¥ pK, A @l 2 |
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57. Forwhich of the following molecule significant p =0 ?

of CN OH
(@) @ (b) @ © @ @
Cl CN OH

(1) Only (a) (2) (a)and (b) (3) Only (c) (4) (c) and (d)
=1 9 | | o] & o 9ga W a® p=08rm ?

SH

SH

Cl CN OH SH
@) @ (b) @ © @ @)
Cl CN OH SH
(1) F3d (a) (2) ()3 (b) (3) < (c) 4 (c) 3R (@)

Ans. (4)

OH SH
Sol. Inthe quinol @ and thioquinol @ —OH groups & —SH groups do not cancellise their dipole moment

asthey exist in different conformations.

o o
@ same as in thioquinol.
Oy He

OH SH
ﬁﬂ?ﬁa@amaﬁﬁaﬂﬁa@ﬁ—OHWHW—SHwﬁWfﬁ%ﬂWﬁWH@?{W%W
OH SH

I8 fafi= Teuvr fo=am § ur) i € |
o o
@ (marfaestar | Y v 8m)
PRINT e
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58. Which one is classified as a condensation polymer ?

(1) Dacron (2) Neoprene (3) Teflon (4) Acrylonitrile
ST ¥ {HHHT Ho=Ie dgad JIHT SR ?
(1) ST (2) RN (3) Tl CANERIBIESES
Ans. (1)
Sol. Dacron is a condensation polymer of ethylene glycol and methyl terpthalate

SHIH, TR TeIdie Ud Afdre ewdioie & Ud ST 989 ¢ |

h
MeO—ﬁ—@ﬁ-OMe + nHO~CH,~CH,~OH

O O

(n-1) MeOHlPolymerisation

{O—ﬁ)—@-ﬁ-OCHz-CHz
O n

G

Dacron

A’j
MeO—ﬁ—@ﬁ—OMe + NHO-CH,~CH,~OH

O O
(n-1) MeOHl@gW

o @)gomees

O O n
BB

59. Which one of the following bases is not present in DNA ?

(1) Quinoline (2) Adenine (3) Cytosine (4) Thymine

71 IRI § ¥ B9 Uh DNA H &1 9r1 STt ?

(1) faaerei= () Vs (3) e 4) oA
Ans. (1)
Sol. Quinoline is an alkaloid, it is not present in DNA, DNA has four nitrogenous bases in adenine, guanine,

cytosine & thymine

[Tl U Yebellds 2, 98 DNA W <&l Uil Wil 2, DNA H =R FTggisiidd &R Al TeHIH, @i,

TSI der A9+ IR S 2 |
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60.

Ans.

Sol.

In the reaction,

LiAIH, PCly Alc. KOH

CH,COOH A B C,

the product C is :

(1) Acetaldehyde (2) Acetylene (3) Ethylene
yfaferar Be,

CH,COOH LiAH, o _PCL g Alc.KOH c.

H foar Bl C BT 7

ONEENEHES (2) vfifeef (3) STl

3)

LiAIH, PCI,

CH,COOH ———> CH,CH,0OH ———> CH,CH,CI (B)
(A)

~HCI| Alc. KOH

CH,=CH,
(©)
ethylene

LiAIH, PCI,
CH,COOH ————> CH,CH,0H ——— CH,CH,CI (B)
(A)
—HCI| Alc. KOH

CH,=CH,

(C)
eIl |

(4) Acetyl chloride

(4) TRIeTSd FeiRISS
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61.

Sol.

Hindi

62.

Sol.

Hindi.

PART - C (MATHEMATICS)

IfX={4"-3n-1:neN}andY={9(n-1):n e N}, where N is the set of natural numbers, then X U Y is equal

to

AT X={4"-3n-1:neN}@AT Y ={9(n—1):n e N}, 2, TT&l N U< T=R_I &1 A= 2, a1 X UY SRR

3
Mmx @Y (3)N
Ans. (2)
X={0,9,..... 4"-3n-1}
Y={0,9, ... ,9(n -1}
Now4"—-3n-1=(3+1)"-3n-1
=3"+n3""+ ... +"C,.9.
is a multiple of 9.
Also Y consists of all multiples of '9' from 0, 9,.......
Hence all values of X are subset of values of Y.
ThusXuwuY=Y
X={0,9,..... 4"-3n-1}
Y={0,9, ... ,9(n -1}
MY -3n—-1=B+1)"-3n-1
=3"+n3""+ ... +"C,.9.
9 BT OIS B
JY, 9% T TS WA B 0, 9,......
A XD T /Y & A BT SUEHTE B

AT XuY=Y

If za complex number such that |z| > 2, then the minimum value of

(1) is strictly greater than 5/2

(2) is strictly greater than 3/2 but less than 5/2
(3) is equal to 5/2

(4) lieintheinterval (1, 2)

afe z e Ul Afts w8 & |z =27 a1

(1) 5/2 3 foR=R ST 8

(2) 3/2 ¥ FPR<R 991 & WY 52 B4 @
(3)5/2F TR &

(4) T (1, 2) 7 Reord ®

Ans. (4)

1
is distance of 'z' from ——.

1
Z+—
2 2

Clearly its minimum value is when z = -2 which is 3/2.

1 1
Z+§‘ BT 37 —E‘é A IRl

WETAT Od z = -2 8 9 3HDT =4 A 3/2 8

1
Z+§‘ &1 GATH AT B—

4 Y-X
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63. If a € Rand the equation — 3(x—[x])? + 2 (x— [X]) + a? = 0 (where [x] denotes the greatest integer < x) has
no intgeral solution, then all possible values of a lie in the interval :

A a € RAAT AHIBRT =3(x — [x])2 + 2 (x — [X]) + a2 = 0 (&l [x] I I ¥ YUlies Pl S2AT & ST < X &) BT By
qUidRI g 181 2, A1 a & 91 |9d A1 o1 oiaTet | Rerd €, a8 2

(M E2,-1) (2) (=0, -2) L (2, ) 3 1,0v(@O1) 41,2
Sol. Ans. (3)
a?= 3{xy - 2{x} [- X =[x] = {x}]
LetamT{x}=t .. te(0,1) As x is not an integer [f®% x quiies &I 7
2
a2 = 32— 2t f(t) = 3t (t - 5]
2
= a2= 3t [t - gj N
Clearly by graph 3IR® & W< 8 & \

|-
w

“2 a2 4 ,
3

ae(-1,1)-{0} (As ST9 x = integer JUria)
Note : It should have been given that the solution exists else answer will be a € R — {0}

1 1
64. Let o and B be the roots of equation px?+gx+r=0,p=0.Ifp,q,rareinthe A.P. and < +E =4, then the

value of o — | is:

1 1
AT o AT B HHIBRUT px2+gx+r=0,p= 0 1 2| AT p, q,r AR g1 A 2 qeM a+g=4%,?ﬁ

o — B| T AT 2—

34 213 61 217
(1) g @ Tr 3 % O —\gﬁ
Sol. Ans. (2
a
px2+qx+r=0<B
p,q,r—>A.P
2q=p+r
1 1
—+—=
(04
atp -q _
_OCB =4 = 7—4
q=—-4r ... @ .. —8r=p+r
p=-9r ... (i)
2
4
=Bl = e+ B 4 = o7 by () S and (i) &

Ja?-4pr  er2iser? 213
Ip] | -Or| 9
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65.

Sol.

66.

Sol.

67.

Sol.

68.

3 1+f) 1+1(2)
1+f) 1+f(2) 1+f(3)
1+f2) 1+f(3) 1+f(4)

If o, p = 0and f(n) =" + " and =K1 =) (1=p)>?(o—p)?,thenKis equal to

3 1+f) 1+1(2)
1+f) 1+f(2) 1+f(3)
1+f2) 1+f(3) 1+f(4)

IfE o, B = 0 AT f(n) = o + P a2 =K1 —0)2(1=Pp) (o= P28, al KRR &

A

(1)1 -1 ) ap G op
Ans. (1)

14141 T+o+p 1+a?+B% M 1 1 P o1 1 H 1 2
T+a+p 1+a?+p% 1+ +p° _ 1 o B[, 1 o Bl -1 a« B
T+o? +p% 1+ +p° 1+a*+pY 1 o2 B N w2 BY | a? p2

=(1-0)?(1-p)* (a—p)?

If Ais an 3 x 3 non-singular matrix such that AA’ = A’A and B = A-'A’, then BB’ equals :
afe ATd UHT 3 x 3 FhAUIY MR © fb AA' = A’ATAT B=A-'A’' 8, T BB’ &R1aR 32—
(1)B" (2 B 3)I+B @1
Ans. (4)

BBT =B(A'AT)T

=B(A) (AT

BAA)T
A-TAT A(A—1)T
= ATAATAYT
= IAT(A—1)T
= AT(A—1)T
= AT(AT)—1
=1

If the coefficients of x® and x* in the expansion of (1 + ax + bx?) (1 —2x)"® in powers of x are both zero, then
(a, b)is equal to

T (1 + ax+bx?) (1-2x)8 % x B G 7 AR # X2 TAT x* QA1 & O YA 2, a1 (a, b) TR &—

272 272 251 251
(1 [147 7] @ [167 7] ©) [1677] @ [1477]

Ans. (2)

(1 + ax + bx?)(1 — 2x)%

Coeff of X33 TUITE = ©C,(~2)° + a.(-2)%. 1¥C, + b.(-2). *C, = 0
Coeff of X421 T = #C (- 2)* + a(=2)° . °C, + b(~2)? . °C, = 0
= 51a - 3b = 544 and 37} 32a - 3b = 240

Subtracting we get I TR UT< BIdT 2a= 16

If (10)° + 2(11)" (10)2 + 3(11)2 (10)"+ . . . ... .. +10 (11)° = k(10)%, then k is equal to

IfE (10)° + 2(11)" (10)2 + 3(11)2 (10)7+ . . . ... .. +10 (11)° = k(10)°%, qI Kk TRTeR &—
121 441

(1)100 @) 110 ® 1o @ 700
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Sol.

69.

Sol.

70.

Ans. (1)
Let AT s = (10)2 + 2(11)! (10)° + 3 (11)2(10) +.ovoooovoo +10(11)°
. %s= A1) (10)2 + 2(11)2 (10)7+ oo +9(11)° + (1)1
substract e W

11
(1—ﬁ)s= (10)° + (11)" (10) + (11)2 (107 + rrvooor +(11)° = (11)10

il

BRI
10
1 1010 —11'%¢ 10
=>- ES:IO9 i’]OT}X_—,]—(ﬂ)10

1
- —ce=_10"0 10 _ 4410
= 105 10"+ 11 11

- s=10"
. given f&am 210" = k(10)°

-. k=100

Three positive numbers form an increasing G.P. If the middle term in this G.P. is doubled, the new numbers

are in A.P. Then the common ratio of the G.P. is

A e ReATY gedl IUITR AT H 2 | i 39 YU gl Bl 19 arell |l §UFT bR &l SR, Al 78 a9
TRl AR G H 8 S 8, IR AT Bl AT 8

M2-+3

Ans. (2)

a a, ar?
a 2ar
Lar=a+ar?
dr= 1+712
rr—4r+1=0

r_4¢2\6
2

But .R=jr>1
- r=2+\/§

@2+ 3

> G P
ar’r > A.P.

=2+ \/§72_\/§

. sin(ncos® x)
“mT is equal to :

x—0

H 2
lim sm(nczos X) S—
x—0 X
(1)-n

@n @) /2

@) V2443

@3+ 2

@)1

°
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Sol.

.

Sol.

72,

Sol.

73.

Sol.

Ans. (2)
Lim Sin(rcos” x) Kgform)
x—0 X2 0

_ Lim Sin(ncos®x) _ sin(xsin®x)  msin? x

x>0 x2 nsin? x X2

1
If g is the inverse of a function f and f'(x) = Tix® then g'(x) equal to :

+x°7

Al g e fHT Gopd g qATf(x) = 1+1X5 2, Al g'(X) RIeR &

1
M T 00F @ 1+{gKy @) 1+x (4) 5x'
Ans. (2)
If f(x) & g(x) are inverse of each other then,
e f(x) R g(x) T T & Ufael| & a4,

1

g'(feq) = ) = g'(f()) =1+x°
Here I12T x = g(y) = gy)=1+[gWr = g'x)=1+{gx¥y
If f and g are differentiable functions in [0, 1] satisfying f(0) =2 = g(1), g(0) = 0 and f(1) = 6, then for some
celo, 1[:
afe fae g, [0, 119 @b ®aw & Sl £(0) = 2 =g(1), g(0) = 0 3R f(1) = 6 BT AYE &= @, al (B
celo, 1[ & forw :
(M f)=4g'() 2 f©)=2d'(c) (3 2f(c)=d'(c) (4) 2f(c) =3g'(c)
Ans. (2)

Consider f(x) — 2g9(x) = h(x)

Then, h(x) is continuous and differentiable in [0, 1]
Alsoh(0)=2&h(1)=2

Hence h(x) satisfies conditions of Rolles Theorem in (0, 1)

Thus, There exist a'c' such thath'(c) =0 where c € (0, 1)
AT & f(X) = 29(X) = h(x)

a9 h(x), [0, 1] § Tad 3R aHe~T B

qerh@) =2 g h(1) = 2
31 h(x) (0, 1) # et 79 & afl afirasell &1 =g v ®
T, 'c' 39 PR faem= 8 f& h'(c)=0 STEf c e (0, 1)

= f(c)=2g'(c)

If x =—1 and x = 2 are extreme points of f(x) = alog|x| + Bx%+ x then :

Ife x = =1 AT x = 2, f(x) = alog|x| + px? + x & =RAfT &, AT :

1 1 1
Ma=2p=-7 Qa=2p=7 BGa=-6p=7
Ans. (1)

f(x) = outn[x| + Bx? +X

(M. = +2Px+l= 2pX® +x+t

Since x = -1, 2 are extreme points = f ‘(x) = 0 at these points.
e x =—1,2=R4 fdg & = f'(x) = 037 fagail w®
Hence 37: 2B -1+a0=0

8B +2+a=0

1
-6 -3=0=p=—3 & a=2.

= f(c)=29'(c)

1
@) o=-6p=—
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;
74. The integral I(Hx—ljeHXdX is equal to :
X

1
AT I[1+x—1je xdx SRTER §
X

1 1 1 1
M x+1)e x +c 2) xe * +c @B)x-1e x +c (4) xe * +¢
Sol. Ans. (4)

I (1 +X— %je[wljdx
J< x+% 1 X*%
e Xdx+ I (x - ;) e *dx

Applying integration by parts in (I) (1) 9 FHIHAT BRA TR
We get,
1 : 1 1 1
I ex+§dx =x. eX+X - I x£1—i2)ex+xdx = XeHX - I (x—ljeHXdX
X X

st 1 X! X
Thussm:je de+j x—le xdc=xe ¥ +C.

f 5 X X
75. The integral I\/1 +4sin? 57 45'”5 dX equals :
0

T 5 X X
T ol £J1+45|n2§—45|n5 dx W %:

(1) 43 -4 ) 4\5—4—2 (3)n-4 (4)23—“—4—4\5
Sol. Ans. (2

s

[= j\/1+4sin2%—4sin% dx= |11-2sinx/2]|dx
0 0

n/3 n /3 ¥ .
= I|1—25inx/2|+ .[|1_28inX/2|dX = I(1—25inx/2)dx+ I(ZS'”X/Z—DdX
0 3 0 /3
n/3 n
X X
cos— cos=
| x+2 T L2 T -X
2 0 2 n/3

T \/g \/5 T
= §+47J -4+ 0-n)- {Tt—4><7—§j

§+2\/§—4—n+2\/§+n/3

=—4-n/3+4.[3
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76. The area of the region described by A= {(x, y) : X3+ y?<1and y><1-x}is:
A={(X,y): X2+ y2<1TAT y2< 1 —x} B §RT UST &7 BT S5 &
M) >-3 @+ @ S+e @5
2 3 2 3 2 3 2 3
Sol. Ans. (3)
Intersection of X2 +y?2=1 & y?=1-x
isx=0,1
The required portion is shaded as shown.
Area of region is area of semi-circle plus area bounded by parabola & y-axis. 1,0

. . W
Area of semi-circle is 5

2
Area bounded by parabola = 3 of corresponding rectangle

=§X1X2=§

Hence total area = -+

N|a
w| A

Method -1
Required area = area of semi circle + area bounded by parabola

1 31
“Z i [a-yHay =l+2[y—y—J
2 2 3 )

_£+2(1_1j £+i
2 3 = 2" 3

X2+y2=18&y?=1-x& Ufaeees 9

x=0,1

Jfffe AT form 3 g@Irn T B

£ &1 &=, AE T BT &b AR y-318T T WRATd A URag &F Bl ANTBe & 1.0

Hindi.

NG g BT AFBA g

~ 2 .
RIS I IRag &dIhd = PRSI AH

(SN

'
¥ HA ﬁatb—o{=5+

Method -1
I B = AGIT Bl A + WA I URaG &aAHA

=£+j(1—y2)dy=£+2{y—y—J
2 2 3 o
1
-7 1——
2+2£ 3
T, 4
= 273
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77.

Sol.

78.

Sol.

79.

dp(t 1
Let the population of rabbits surviving at a time t be governed by the differential equation % = > p® -

200 . If p(0) = 100, then p(t) equals :
dp(t)

dt

7T fh I97 t R ST @Al B SI9dl adhd THIRR0]
If¢ p(0) =100 8, @I p(t) SRR 7 :

(1) 600 — 500 e*?
Ans. (3)

(2) 400 — 300 &> (3) 400 — 300 e

1
P = 5 pt)-200

1
P -5 pt)=-200

Hence solutions is I BA B

S —t/2 S
ptt) e 2 = I—ZOOe dt =400e 2 +C
ordal  p(t) =400+ Ce”
If& Since p(0) = 100
= 100=400+ C = C =-300
Thus 37d: p(t) = 400 — 300 e*2.

= % p(t) — 200 gRT FRIFE 2 |

(4) 300 — 200 &>

Let PS be the median of the triangle with vertices P(2, 2), Q (6, —1), and R (7, 3). The equation of the line

passing through (1, — 1) and parallel to PS is :

AT PS U (Y &l Arfede g i oy P(2,2), Q (6,—1), @AT R (7, 3) 2 | (1, —1) A 8IHR 7 dTell ¥l

ST PS & 9HIGR ®, BT THIBR ©
() dx+Ty+3=0 ) 2x-9y—11=0

Ans. (4)
P2 2)
Q S R(7,3)
=D @
27
12
Slope of PS &I Haurar = 2—113= —
, 13 9
2

Hence equation of line through (1, —1) & parallel to PS is:

31 (1, =1) | ST dlell 3R PS & FHIFOR YW1 &I FHIGIT:

+ 1 -2 1
=45 x=1)
gy +2x+7=0

(3)4x—-Ty—-11=0

@) 2x+9y+7=0

Let a, b, ¢ and d be non-zero numbers. If the point of intersection of the lines 4ax + 2ay + ¢ =0 and
5bx + 2by + d = 0 lies in the fourth quadrant and is equidistant from the two axes then :

AT a, b, ¢ T21 d TRIGR TATC 7 | AfS WAl 4ax + 2ay + ¢ = 0 TAT 5bx + 2by + d = 0 &1 ufcrews fdg @Y

IJAT A & qAT SI41 el W HAGR 8, T

(1) 3bc—2ad =0 (2) 3bc + 2ad = 0 (3) 2bc—3ad =0

(4) 2bc + 3ad = 0
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Sol.

80.

Sol.

81.

Ans. (1)
4ax +2ay+c=0
5bx + 2by+d=0

X _ y _ 1
2ad-2bc ~ 5bc—4ad ~ 8ab-10ab
_bc-ad _ 4ad-5bc
= X7 7 2ab

In fourth quadrant point equidistant from axis will have sum of x & y co-ordinate =0
TgagAier # el | a_eR g W X, y b Reidi B ATH 8 =0
2bc —2ad . 4ad -5bc _ 0
2ab 2ab
= 2ad -3bc=0

=

The locus of the foot of perpendicular drawn from the centre of the ellipse x? + 3y? =6 on any tangent to it is

g X2+ 3y? =6 P g W gD (B Wl W R Wid T &9 $ Ue Bl fdg 91 B

(1) (¢ + y92 = 62 + 2y2 (2) (¢ + y?)? = 6x¢ = 2y
(3) ("~ y?)2 = 6x2 + 2y° (4) (¢ = y)? = 6x2 = 2y?
Ans. (1)
P(h.k)
N
X+3y=6

equation of line through (h, k) & perpendicular to line joining it to origin.

fag (h, k) & ST arell iR 9 fovg A gq@! AT arell W & Twad, a1 Bl FHIHR0T
“h
-k =1 &x=h
-ho, h? +k?
K7 Tk
Since it is tangent to ellipse, & I8 Tegd P T2l X1 & 3R
C2= a’m2 + b2

{h2+k2J2 h2
= =6—2+2
k

= y=

k
= (2 + y2)2 = 6x? + 2y2is the reqd. locus. 3= faguer

Let C be the circle with centre at (1, 1) and radius = 1. If T is the circle centred at (0, y), passing through origin
and touching the circle C externally, then the radius of T is equal to :

AT C U g g [l &5 (1, 1) W e a1 B =132 | e TH= (0,y) Il I & Sl 4 a5 I 81 - el
T AT IT C BT 91T ©9 F Tl FHrar ¥ Al T al Broan a_eR 7

3 5

e 21 3) = 4 V3
) 5 @ ® 5 @
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Sol.

82.

Sol.

83.

Sol.

Ans. (2)
c,(1,hr =1
02 (01 y) r2 = |y|
c1cz=r1+r2 (?’1)

JA-0)2 +(1—y)? =1+1y| ©,y)

2-2y+y? =y + 2y +1
4ly| =1

_1
|yl 2
_ 1
Y= 3

The slope of the line touching both the parabolas y>=4x and x>=- 32y is :

TR y? = 4x TAT X2 = — 32y TIF1 BT TR} B dTell @] DI JaordT 8

1 2 1 3
Mg @ 3 ® 5 @ 3
Ans. (3)

1
2 = = +
y?=4x - y=mx -
x2=-32y
2 = mx+l
x2=-32 m

32
X*+32mx+ —=0
m

32
D=0=(@32m)-4x =0

32m*=4
so 1 1
m=g = m= 5
X
=—+2
Y= 2
] o x-1 y-3 z-4 . .
The image of the line 3 = 1 = 5 inthe plane 2x -y + z+ 3 =0 isthe line :
. x—1 -3 z-4 .
AT 2x—y+z+3=04 @ — =y1 =— & gfafda arel v 2
1 x-3 y+5 z-2 5 x-3 y+5 z-2
M 3 1 -5 @ -3 -1 5
3 Xx+3 y-5 z-2 4 x+3 y-5 z+2
&) 3 1 -5 “ -3 -1 5
Ans. (3)
x-1_y-3_ z-4 -22-3+4+3)
2 7 11T A1+
x-1_y-3_ z-4 _ 5
= 2 11
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Image of point (1, 3, 4) on given line in the given plane is (-3, 5, 2)
g R Rerd g (1, 3, 4) &1 |99da 3 ufafas 2 (=3, 5, 2)
Line is parallel to given plane X&@T f&3 9¥9ddl & IR 83, 1, -5
So, image s9fey wfdafde
Xx+3 y-5 _z-2
31 -5

84. The angle between the lines whose direction cosines satisfy the equations f+m+n=0and 2=m?+ n2is
&1 Y@ 5% [ i1, FHIBRY [+ m+n=072T £=m?+ n> Dl TIT S 8, D 4 Bl BV 8—

U @5 ® 3 @7
Sol. Ans. (3)

(4mMeN=0 oo A)

2 omen? e, )

= 2 -m?=(-¢-m)*=0

=2m(m+ ¢)=0

m=0 or ¢ =-m

so direction ratios are $HfeY fg& o/ 8 —1,0,1 iR and—-1,1,0

. a,a, +b,b, +c4C,
- 00SO =
Ja? +b? +c2,/a2 +b3 +c2

1+0+0

2z

1

= C0S0O = = —
2

85. If éxﬁﬁxaaxé]:xéﬁa]z then i is equal to

¥ [ixbbx56xa|=2fabaf & @ raER I
Mo @1 (32 43
Sol. Ans. (2

={p x(b x C)}.(Cx a)

={(p. €)b —(P-b)C}.(Ex a)

={{fa b Clb—-[a b C]Cl(Cxa) (Asp=a2a xb)
=[a b C][b ¢ d]-0(~-[d b b]=0)

=[a b CP(-[b C a]=[a b C))

RHS=2[a b CJ?

=1
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A 1 1
86. Let A and B be two event such that P(Au B): % PANB)= n and P(K)= 7 where a stands for the

complement of the event A. Thenthe eventsAand B are :
(1) independent but not equally likely

(2) independent and equally likely

(3) mutually exclusive and independent

(4) equally likely but not independent

A1 AT B &l U "eA ® fh P(AuB):%,P(AmB)= %a@n P(Z)z% g Sfafd A Hedl AD R Bl

SeIaT 8 | a1 "N AT B

(1) WAH g IR T R 2

(2) AT B TAT FERFTET B

(3) TRER TSIl TAqT W

(4) FHEHITE § IR WA T8 B
Sol. Ans. (1)

Given fam T ¥ P (ﬁ):%,p(AnB) - %,p(x):%

1

. 1-P (AUB)=—
6
= 1—P(A)—P(B)+P(AUB):%
3 1 1
1-——-PB)+-—=— : =1_P(%
=1-3-PB)+ ;=5 (. PA)=1-P(R))
o 113011
=PE®=3"66 "3
- Aand B are not equally likely. A AT B AW T8 B
31 1
Futher %  P(A). P®) = %5 =4~ P(ANB)
- Aand B are independent events A 3R B Wdd gcAI &
87. The variance of first 50 even natural numbersiis :
Tgll 50 |H YT WIS BT UER
437 833
(1)437 ) e ) e (4)833

Sol. Ans. (4)

e D=0 D 6=50 _ 202 +32+...449%) _ 2(1 +22+....+50%) —2(22 + 4% +....+ 507)
50 - 50 50 50

=833

1
88. Letf (x)= K (sin*x + cos*x) where x € Rand k > 1. Then f,(x) — f(x) equals :
1 .
A, (X) = E (sinx + cos*x) &, o8l x e RAAk 21 &, T f,(x) — f,(x) TR & :

f) 2) - 3~ 4~
M @ 5 ® g @3
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Sol.

89.

Sol.

90.

Sol.

Ans. (2)

1
fx)= K (sin *x + cos*x)

1, . 1, . 1 1
f,—f, = Z(sm“x+cos4 x)—g(sm6x+cos6 X) = 4 (1-2sin*x cosx) — & (1 - 3sinx cos’)

A bird is sitting on the top of a vertical pole 20 m high and its elevation from a point O on the ground is 45°.
It flies off horizontally straight away from the point O. After one second, the elevation of the bird from O is
reduced to 30°. Then the speed (in m/s) of the bird is :

Teh Uell 2041 Hd Ud SeieR WH b RRIR IR 48T § 91 SHHl YA B T fdg O | I=1a+ BT 45° & | I8
gell O F W afast fazn # SSa1 B | U Adhs & 918, O W Wefl &1 I B9 g < 30° I8 Sfar 7 | ar (.

gfa I, #) well & =@ B

(1)20.2 (2)20(+/3 -1) (3)40(2 - 1) 4)40(\3-2)
Ans. (2)

BA=0A=20 5 "

1 _BA

J3 ~ OA'

OA'= 3BA 20

OA+AA = f3 x 20
/30°

AA'= (3 —1)20 A
0 Al

V= M = (\E -1)20
The statement~(p < ~Qq) is:
(1) a tautology (2) afallacy (3) equivalenttop « q (4)equivalentto~p < q
PAT~(p < ~q) B:
(1) W& gw(ad (tautology) (2) TP TN (fallacy)
@) p« q® A #~p o qd qH
Ans. (3)
Method-1 : ~(p < ~Q)

p q ~q P ~q|~P ~®|~p |~P ~q|pP (¢

T T F F T F F T

T F T T F F T F

F T F T F T T F

F F T F T T F T
Method-2 : logically equivalent of ~(p <> ~q) &1 Alfh®d AT iSp<>q 7
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10.

1.

12.

13.

14.

15.

Read the following instructions carefully fA=fafem Ade @ @ =

The candidates should fill in the required particulars on the | 1.  gQemel] &1 9eT g]%—cm AR SR T (Ts-1) R Tifsa fexom

Test Booklet and Answer Sheet (Side-1) with Blue/Black Ball ﬁﬁ/m dte @rse 39 Y & WA |

Point Pen.

For writing/marking particulars on Side-2 of the Answer Sheet, | 2. SR WA Ed 52 R R forgm /aifpd a1 & fog aaa

use Blue/Black Ball point Pen only. el /et it @rse U BT YA BN |

The candidates should not write their Roll Numbers anywhere | 3.  T<ie gRET®T/SR 03 R FRIRA ®IM & sraman wliemedi s

else (except in the specified space) on the Test Booklet/ SJWEBWEF@[ T fard |

Answer Sheet.

Out of the four options given for each question, only one | 4. T® I3 & forl &Y T 9R fFadi § | dadt vab fAFeq w1

option is the correct answer. T

For each incorrect response, one-fourth (v4) of the total marks | 8- Td Ted SR @ (¢ 99 oo & fog iR o sl 1 4

allotted to the question would be deducted should be deducted TP IS (V) IF Bl I H § Bre v Se | afe SR um

from the total score. No deduction from the total score, 3 £ Ueg B ﬁs‘ SRS R T d ma A A Y m

however, will be made if no response is indicated for an item . - . ' e

in the Answer Sheet. P Tl ST |

Handle the Test Booklet and Answer Sheet with care, as under | 6.  wie IRkIesT Td STR U1 &1 La=gdes YN &) e [ +f

no circumstances (except for discrepancy in Test Booklet qRRerfy (EEEIFI e g]%’cb‘[ TG SR TS B GHa 7 Frea

Code and Answer Sheet Code), another set will be provided. & Ry @1 E‘[@_E}W), f{}l@f aSlen g%cm Sy TS B
SIQAT |

The candidates are not allowed to do any rough work or | 7. SR & W $1E W 3% &1 A1 fereams 1 &, wdien gRaa

writing work are to be done in the space provided for this fEiRa o o 75 <% SR & 1Y SR’ gIRT AHifhd &, TR 8

purpose in the Test Booklet itself, marked 'Space for Rough & ﬁ'

Work'. This space is given at the bottom of each page and in . IS e AN AT 7 SR R k! ki

one page at the end of the booklet. I W Uh IS WA TE |

On completion of the test, the candidates must hand over the | 8. e wF= B W, Wenef} &e/2fd Bre™ ¥ 0 SR U5 &

Answer Sheet to the Invigilator on duty in the Room/Hall. Forieres B1 orae | & | whemelt et W 51 e W Bl

However, the candidates are allowed to take away this RN 3

Test Booklet with them.

Each candidate must show on demand his/her Admit Card to | 9. I8 M W J® wRienell FRies 31 oo waer Fre |

the Invigilator.

No candidate, without special permission of the Superintendent | 10. 31fief® a1 FRIeT® 1 fORIY orgAfa & a1 ®1% w=remeff o

or Invigilator, should leave his/her seat. 2 T B |

The candidates should not leave the Examination Hall without | 11. ®RIRd et 1 o= STR 9= fay fam1 v suRerfa o1 wR

handing over their Answer Sheet to the Invigilator on duty and AR TR foru f5m e weneff wden gt &1 v | If

sign the Attendance Sheet again. Cases where a candidates reft goemest ‘g’gﬁf IR SURRY UF IR SER 7S 7Y Al

has not signed the Attendance Sheet a second time will be o - 3 Ry o

deemed not to have handed over the Answer Sheet and dealt RERRCL ) SR T T EPT[ ?ﬂﬂ

with as an unfair means case. The candidates are also AR TR SO7 7 71 SIQ | el 37 a1 ' & S B

required to put their left hand THUMB impression in foem SuRerfa u=1 9 fau U o= W= arged ¢ |

the space provided in the Attendance Sheet.

Use of Electronic/Manual Calculator and any Electronic. Item | 12. Scies e /gxdaiford IRbcld Ud HaSe B, UoR Sealle oI

like mobile phone, pager etc. is prohibited. ) Tora e SR BT T aferd & |

The candidates are governed by all Rules and Regulations of | 13. W% gfd T R & oy qleel Siua/Are & aefl

the JAB/Board with regard to their conduct in the Examination g fafeei & ITAR BT |

Hall. All cases of unfair means will be dealt with as per Rules

and Regulations of the JAB/Board.

No part of the Test Booklet and Answer Sheet shall be detached | 14. B o Rerfey 7 odien GRETPT oIl SIR I B BTy A A

under any circumstances. 31T 1 fhar S |

Candidates are not allowed to carry any textual material, | 15, oeneff g1 wen wa ser/d w7 &< @ e fa= &

printed or written, bits of papers, pager, mobile phone, gPR o grea arEh gﬁa o weafafiE, SRS o Rkt

electronic device or any other material except the Admit - " " L . ’

Card inside the examination hall/room. ISR, HaTget BI A W PR & gARiE o
f<it s PR ot wrEElt B @ 9N T ST B 9 argEf
T 21
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