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PART-A (PHYSICS)

1. The Current voltage relation of diode is given by | =(e'Y"=1) mA, where the applied voltage V is 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) 0.2 mA (2) 0.02 mA (3) 0.5 mA (4) 0.05 mA

TP SIS Pl IRI—dleedl T | =(e'0VT—1) mA J T STl 8 | 9al V oiTs 7T dicedl dice H & 3R drgq ™
T f&i dfea= d 2| afe v faemedl 300K R 5 mA 9RT S19d 84 A1 § + 0.01V &I Ff< &l 8, dd 9RT &

99 H mA ¥ Ffe @1 gl 2
(1) 0.2 A (2) 0.02 mA (3) 0.5 MA (4) 0.05 mA
Ans. (1)

Sol. I=e T -1

[+1=¢e T

1000V
T

log (I+1) =

d(1+1) 1000
[+1 T

dV

dI 1000

[+1 T

di 1000
(5+NHmA 300

dl = 0.2 mA

(0.01)

2. 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) 2g H=n%? (2) g H=(n-2)u? 3)2gH=nu*(n-2) @) gH=(n-2)u?

$a8 H &1 U6 HIFR 9, I u ¥ Y& B9 DI HeER HUR B 3R Bl Sl 2 | BT DI gedl ad [FR= H
Y S Ioadd fa=g d% g & 99 BT n A1 2 |

Hutd nd 99 9% 8 ;

(1) 2 g H= n4u? (2) gH=(n-2)4? 3)2gH=nu4n-2) (4) g H=(n-2)u?
Ans. (3)
Sol. hI tfa(”“”t
H
t=vwg .. (1)
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Ans.

LI2

1= —
h 24

1
h'+H = 59 (n=1)*1°

u2 1 u2

— + - _1\2 ——
29 H 29(”” 92

(n— 1)2u2 u*

" g T2g

Ll2

= —[n2 —
— H 2g[n 2n]

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 ?

T R U9 S99 m & Uh UhTHE WGl 99 & dRI d¥b Udh S|
2 | Ife S 9o9 W bl 78l 8, dd BIs o1 UR o9 fbd @R

M5

(2)

@3

(3)

6

m

g a2

4)9

Afdaq SN 9 Uh 9= 'm' 3doifad
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Sol.

-
4
-
d
mg
mg-T=ma ... (1)
TR=mR? — ©)
. e
g
— a
2
3
4. A block of mass m is placed on a surface with a vertical cross section given by Yy = —. If the coefficient of

6

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

1 2 1 1
(1) g m @5 m @) 7 m @) o m

3
Uh U6 TR Uh GHH M & il @I 8 | I8 Dl FHHER U DIC yz% q <1 STl 8 | afe 997 o7

o [

0.5 &, d9 g_dl 9§ HIR d8 JfIhay Sarsg, o9 IR 9971 fhdel =ifd Y@l O 96hdl &, &

1 2 1 1
(1)§m (2)§m (3)§m (4)§m

Ans. (1)

d .
Sol. é = tan0 = p in limiting case AH=T ReAfd H

dy _3x* _ 1
dx 6 2
= X =441

So g v 1
0 3k y = &
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5. When a rubber-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? bl 1(al® bL?
(1) aL? + bL?3 9 el ¥ LY B2 3 @372 T3

STd Ueh Yeag @ ool Bl X X A dIf-id fhar Sirdr 2 ; dd 9lRATT F = ax + bx? &1 Uh YA-I del odl &

Sl a vd b Rerxis 2 | 491 arfvid Tae' & ool @ L9 arfd &= § fhbar a7 & 2

. al2  pL3 1(al® bL’
(1) aL?+ bL® (2) E(aL2+ bL?) (3) TJrT (4) AR “}‘T
Ans. (3)
Sol. Work done is streching the rubber band
R dU8 Pl W H b a1 w1l
: al® bL’
= | (ax +bx?)dx = — + —
w J'o( ) 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 » 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.

TS [ DI U AT SN 9 648 GIHE m® Up d1d Dl U FHEA[eR R H ACHA] SITdl 2 | 9rd HEdleR iR

DI ATl o rad/s ¥ Udh &8st g H gouie ddl g | edq fag o) ;

(1) BRI H¥T TRFETT Y& # |

(2) SIYA AT gRATYT H gRad-Telial & U= fa=m | =& |

(3) Profra |a fasnm | gRad=eiiel @ ur=] gRHr § =] |

(4) DY G 141 1S Ud IRATOT § gRad-eiie 2 |
Ans. (3)

Sol.

Angular momentum of the pendulum about the suspension point 'O’ Is

L = m(F x V)

Then y can be resolved into two components, radial componentr__, and axial componentr__.Duetor

rad’

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

ZOLLEGE.



S0 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.

fa=g 'O' & AU Uge™ BT HIofig Fav

—_

L = m(F x V)
;1 a1 gch H Ao far St |l 2 | S A i e, s 80 | r_ @ R L 3T & srgfaer 8

Sidfd r @ BROT L odia faem § qrer ol R 81 |
o # uefRid 2 31 SV Fa7 &1 DIg GRHA (|L| = mve) Faa & fe=g 39! faen aRkafda g |

Short Solution

- A
F’ m Ym

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.

fa=g 'O' & Aruel HIvi HdT b1 GRAT 4 (L) = mv (op) & <ifd $E®! e R RETgaR 6ol |

7. 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 :
GM GM GM 1 |[GM
VR @ 22 OVRl2E) @G

D SHAM M@ AR T Sl fh Ueb R H FAE 0 R 2, U S8 & A1 THrcdlhy vl JATd H 31 R
b Th g<l OR Tflel € | I BT &l Tl ©

(1) % (2) \/2\5? (3) J(‘:"(HZ\E) (4) ;\/GRM (1+2J§)

Ans. (4)
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Sol.

GM* GM* Mv?

_|_ —_—
J2R? 4R? R

8. 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 modulusis 2 x 10" N m=and coefficient of thermal expansionis 1.1 x 10K
(1) 2.2 x 10°Pa (2) 2.2 x 10°Pa (3)2.2x10"Pa (4) 2.2 x 10°Pa
10 cm o8 & U Eld & dR & BRI IR fd 949 J gfg 100°C &) SIcl 2 dd 396! o Ts ReR 3@+ &
forg R IR AT T 99 R

(EETeT T I GATRIAT Yo 2 x 10" N m=23fR IRgeh JER Yo 1.1 x 105K &)

(1) 2.2 x 10°Pa (2) 2.2 x10°Pa (3)2.2x10"Pa (4) 2.2 x 10°Pa

Ans. (1)

Sol e ¥

Ol aAD
P=YoaA0=2x10"x1.1x10°x 100
=2.2x10°Pa

9. There Is a circulartube in a vertical plane. Two liquids which do not mix and of densitiesd, 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_ IS :
2

Uch giTehIR ol HEdleR el H 8 | &1 &, Sl Ueb gax ¥ A3 €l g1 qen 51 g9 d, tdd, €, el § W
T 2 | UH &9 g R 90° HT BI0T AR HRAT & | 37D 37d: % Bl S+ drell 51 HedieR | o P17 G411

| d,

& | 31U d, g
1+sina 1+cosa 1+tanuo 1+sina
1-sina 1-cosa 1-tanw 1—-cosa

Ans. (3)
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Sol.

10.

Ans.

Rsina d, + Rcosa d, + R(1 — coso)d,
= R(1-=sina ) d,
(Sin + cosa ) d, =d. (COSo — Sin )

d; 1+tana
d, 1-tana

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 )

O BT T HRA R, g1 DI dall H golgal §c

I AT AN A ST U2 r BT A1 &

(G BT ¥ p )

g 3R fder Bd) HUR Bl AR Iad 2 | JaAdall Pl a1 R
BT TIAT AT of 3R g Dl dell F g 321 ol 5541 r of | IfS r<< R 3R g1 &1 g3 d91d T 2, 99 otdeli

--------------

----------------

nnnnnnnnnnnnnnnn

----------------

uuuuuuuuuuuuuuuu

R2 [Pwd R2 [PwY
DAARES @ Vet
(BONUS)

(4) Rz\/a

PwY
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Sol.

11.

Ans.
Sol.

sinf = r
R

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

4
(pw)[gnR?’]g 2 (T) (2nr) sin 6

T(2nr)sin®
2p,R"g

3T

Solving r= \f

No option matches with the correct Answer (BONUS).

sinazL
R

TGl 3T BT Al -

AT a1 > B dF1d & BV

(pw)[grr R?’)g 2 (T) (2nr) sin O

2p,Rg T(27r)sin6
3T

8ol cm%tl?r=\/

FIs 9 fdkeg A= T8 &R &

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?. 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, 4idel Td ¥Iel Bl diF Bl Dl Y-3ThR G- H dos Bl 71 8 | UAd B Dl (U B Pl ATha

=4 cm?2 | dld Pl B & R BT a9 100°C 2 Tdfdb Uidal Ud i & ¥

N 0°C d199T9 X X9 T 2 | dfd,

qiTel Ud W DI Bl B TISAT hH: 46, 13 TAT 120mS B | TSI Bl D

RRT Pl BISDY, IR I HE

AT b 2 2| dfd, Niae vd a1 ST AraTdhan B 0.92, 0.26 U9 0.12 CGS s&TE 2 | dfd &1 Be

Y yared &S $I X 2 |
(1) 1.2 cal/s (2) 2.4 cal/s (3) 4.8 cal/s (4) 6.0 cal/s
(3)
[ +L+*L =0 0° 0°
I
I, %
K1(T—D)+K2(T—U)+K3(T~1OO):0 13 12
l, >, l3 Brass Steel
0'12T+0‘26T+0'92(T—100):0 :
12 13 46 ’
\ 4
T=40°C 46 | Copper
2 iugh Y o = oo (100 - 40
qt rough copper drHd & T (100 - 40) 100°
= 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 :

(1) The change in internal energy in whole cyclic process is 250 R.
(2) The change in internal energy in the process CAis /00 R
(3) The change in internal energy in the process ABis— 350 R

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

P 800K

A 400 K

600K

fEORATI[D 313l I BT Uh didl =fshd Ufhar ABC I oikdl & W4l & f=ra 9 <erian man 2 | gfhar BC wgl™

g |A, BUd C & TrgaT 3 400K, 800K Td 600 K & | |el B g+

(1) FqUl TehIg Ufhar § I=<aRkd Hofl § gRkad— 250 R 2 |

i f..... -
A 400 K

(2) UfshdT CA H JMT<IRP ol

(31
(4) 1
(4)

f
AU = 5 NRAT

E
<

For cyclic process AU =0

For process CA

g%hd CA & forg

5
AU = 1x 2 R (- 200)

=-500R
For process AB : -

Uhd AB & foru

5
AU = 1x =R x(+400)

=1000R
For process BC :-

Uhd BC & forv

S
AU = 1x ER x(—=200)

= - 500R

a1 AB H TR ol H T
a1 BC H 3=afR® Hofl § IRdad- —500 R 2 |

HU

Rad- 700R 2 |

Rad —350 R 2 |
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13. 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 HQ)

Th Goil DId DI el Bl IR H 3 HR GaId1 Sf1dl & fb IR & TR ¥ 8 cm FIR Bl Bl el DI oTHTg 2 |
Tl & ol R DI 37d 95 B Gidd DR {1 S1d1 8 37R el bl Heaier AfaRed 46 cm W U SSTIT STl
g el H UR & HUR a1y & B ofH s 3d -1 B 2 (dArgHvSeld §1d = Hg &1 76 cm )

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

Sol.
For air trapped in tube PV =PV,
P.=P, =pg76
V, =A.8 (A= area of cross section)
P,=P,.,—pg (54 -X) = pg (22 + X)
V,=AX
pg76. A8 = pg(22 + x) Ax
X*+22x—-78x8=0
== X =16 cm.
el § 841 91 814 WPV, =PV,
P,/ =P, =pglo
V. =A.8 (A= 3UW BT HI &FH )
P,=P,,—Pg (54 —X) = pg (22 + X)
V,=AX
pg76. A8 = pg(22 + x) AX
X+ 22x—-78x8=0
— X =16 cm.
14. 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 Iin 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 61
Uh BT Ueh EReT XN H Wl 3f1ad T | fdeiiel 2 | I8 faRmmrg 3 YR 6 J2UH 1 dhvs H g a 3R 3T
THRUS H gl 2a I faen § 99 HRar g | 99
(1) ¥1fer 1 3™ 3a g | (2) STl T 3fTad Bl 8t 8 |
(3) 7T BT ITATH 4a & | (4) STAAT BT T BIct 618 |
Ans. (4)
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Sol.

15.

Ans.

Sol.

X = Acosmt
displacement in t time = A — Acosot

t g9 H faIgs = A — Acosot
fort=1t® foru A [1-cos o1] = a

fort=2t @& forC A[1 - cos20t] = 3a

1—Ccosmt 1

1-cos20t 3

1—Ccosmt B 1

2sin‘ot 3

Say HIHT X = cosot

1-x 1
201—%°) 8
T 1
~ 21+x) 3
1

:>3=2+2x:>x=§=005m
ko e = ® 271:1_3

- <4, 37 T 48
— T =061

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 air is 340 m/s.

TS 85cm @ Udh UISY & Udb IR Dl dv< B faan SITdl 2 | U1y H a1y W™ & 9%

b S e O

a1 faifad 5! Mgy 1250 Hz | &4 2 | dr | &dfs &1 97 340 m/s 2 |
(3)6

(1) 12 2) 8
(3)

For closed organ pipe f dg 3179 9rgd & fofu f =

(2n + 1)
47 < 1250

4x0.85
340

(2n + 1) < 1250 x

(2n+1)<12.5

2n < 11.50

n<3.25

SO N =0;1,2; 3iud
So we have 6 possibileties

37d: H 6 IR™TI-0 2 |

q UThfddh QI &l 98

(2n +1)v

(4) 4

4

85 cm
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16. Assume that an electric field g = 30x?2j exists in space. Then the potential difference V, -V _, where V_ is

the potential at the origin and V, the potential atx=2m s :

q4 of 19 H Uah fde]d &9 E — 30x2] 2| a9 fawarR V, -V, 5El V, qJoifdg IR fa9d td V,, x =2 m ™

fava 2 :
(1)120J (2)-120J (3)-80J (4) 80 J
Ans. (3)
A
Sol. V,-V =-| E,dx
O

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 dielectric is 3 x 10* VV/m, the charge
density of the positive plate will be close to :

a1 g efel, 5796 4 g 5 mm 2, ¥ U FAT=R Ufgdl Jgika 9911 11 2 fode 99 widgd Rerie
2.2 1 Yo URIAEd M1 A7 2 | O RIdegd H fdgd &= 3 x 104 V/m g, dd g9T1cHd Wic &l 3{Tde g9 o9
2T |
(1) 6 x 10”C/m? (2) 3 x 107C/m? (3) 3 x 10“C/m? (4) 6 x 10°C/m?

Ans. (1)

O
. . . . . . ~h . ——— - 4
Sol.  Electric field inside dielectric 9xTde[d H fde[d &= Keg = 2% 10

—c=22x885x%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 :

Uh gad Had H, 40W & 159, 100 W & 5dcd, 80 W & 5 9% U9 1 kW BT 1 8lcX 2 | faSTell & 79 @l dieed]
220 V 2 | Wa & H&I WIS Bl Y el B

(1) 8 A (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

EASIIER|

P=VI

2500
== 590 A
125

T 11

=11.3A

Minimum capacity should be 12 A

*[AdH gRT 12 ABIHT =11y |
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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 A in —a,, direction (see

figure). For a field B=3.0x 10“‘9‘“-21"-’5F 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

Qch FeTclh z-3e] & A1 —1.5<z2<1.5m W T & 3R 394 —a, 2 # ReRr g7 10.0A Harfzd 21 vel 2 |

(s <) | &1 B=3.0 x 10%e°2xa, T & ford), Gareld &l ReR =T  x=2.0m,y=0m & 5% 10°s ¥

Tfd BRI B U 3aegd fdd &I 0T HIFTU | X-318T IR FHI=AR Tfd |19 o |

—3
y
(1) 1.57W (2) 297 W (3)14.85W (4) 29.7 W
Ans. (2)
Sol. F_. =B(X)IL
17 1% 1
= — |Foy -dx = — |BX)ILdx = 3x10 *e™®** x10x 3dx
P—tIEXt. _t-..() —5}{10_3'..}< X X
0 0 0
= 9[1-e?9
=9 1-—1 | & 2.96
- ) 80.4_ = -
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 :

Teh BIC g B IR, Sl dlggrd Mg 8 Sdl 8, 3 x 102 Am~'8 | =hi &l I 100 Td oI Tg
10 cm @1 Uh GRIITDT A YdIi2d a2 GRT bl A4, [Ty fdb grad qRATTRT & <R BlF IR FTEHII 8
W, B
(1) 30 mA (2) 60 mA (3) 3A (4) 6 A

Ans. (3)

Sol.  Forsolenoid dR-feTadT & oy

— —H
Ho

B=pnl
H=nl

0.1
[=3A

ZOLLEGE.



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
pecomes 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 :

I8l gy T gRuY ¥, fa=g 'C' &l fa=g 'A' ¥ T9 d& Siie @1 Il & W a& b gRkuy # yarfad a1 Rer=

&l WY | d<qedid 3 fdwg 'C' bl fd=g 'A' I gcTax favg 'B' 9 t = 0 99 W Gile faar Sirdr 28 | t= L/R &R gfaRle

T IR diecdl | SUrd a1 |

ASC R

TRVATRY

R 1

B

e
) Rrmmps (2) 1 (3) -1

(3)

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

foll DI favefid B IR I8 L-R &1 aiRuer &l a8 BRI B

R
WA

/

Applying Kirchoff loop eqation. fh<=iih &1 {199 ] 6" R

So 31d: h——1
Vi

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.

U AegH H A @ a3 & AR & SR
(1) faelda ol gvcd DI SHoll +cd BT I 2 |
(2) faerda 91l g97cd gRI®RI Hofl g+cd BT 37T & |

(3) faercia ol gvicd FrIBII SHoll g+cd &b a-TIeR 2 |
(4) <191 e vd g ol 99cd I 2 |
(3)

Both the energy densities are equal.
QIF1 Sofl gvcd FHH B |

1-e
@ e

ZOLLEGE.



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

4 <]
liquids having refractive indices 3 and 3 it has the focal lengths f, and f, respectively. The correct relation
between the focal length is :
(Hf =1 <f (2) f, > fand f, becomes negative
(3)f,>fandf becomes negative (4) f, and f, both become negative
s 3 M Y Y Y N N L x 4 = 5 o b
b3 hld [MZE} H 99 U dol Il o= Dl BIhd oIHlg f 2 | 5T 39 fudd-id 3 Uq 3 dqrel a1 A=~
Sdl H IGDHY AT ST 2, T4 BIhd THIgdl hH: f, Ud {8 | B o8l & 41 Hal Fw 2
() f =1 <f (2)f1>f3ﬁ?f2:i|tuur41ch%‘lwm%|
(3) f,> f3IIR f, K UIHD & STl 2 (4) f, Ud f, <141 SOIcHS 8 SId 2 |
Ans. (2)
1_(3_41_1
1 1 1T 1 1
?=2X_;>-f—2x here x R, R,

! (312 1][1} f_is neqgative
—=—=-1—]: =
f, \5/3 )\x 2 &

1 1 1 1

e

f, 8x 4(2x) 4f

— f, =4f

Analytically, If a lense 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.

Ife <IF b1 qu= H1egH H GaAIAT SR a1 By g3 &1 fa= f[aua &8 SR | afe o9 &1 faver qregH
SATAT STRIAT <l BIhd gXI B g g8l XS AT BIhd Xl ¢ ST |

24. A green light is incident from the water to the air - water interface at the critical angle (0). 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.

UdH &R T B BRI UH H aR—oTd ORIy R HIf~dd BV (0) F mufade | 9al &2 i |

(1) 3T | 90° BIvT TR YT ¥ G2 P19 BT YU WdcH ey [+l |

(2) ST UBIE Bl 98 WacH D] aRIQed B UHIe | $HH g, Ul 9 91 & J1eg¥q | 41} (el |
(3) S UBIT Bl 98 WdgH STHd dRIQ 8 YH1el J 3ifed 7, gl ¥ a1 & H1egH H d18x ol |

(4) S UBT2 & FU] WagH YT 9 e | fAfa= ®Ivi wR 4@ Ada |
Ans.  (2) INHINDI (3)

ZOLLEGE.



— Air

_ 1
here Jal sin C =
nwater
q _ D
anda a2l l‘lwa,ter = a +?—2

If frequency is less =’ Is greater and hence R.I. (n__._) isless and therefore, critical angle increases.

gfe gy | & o = a1 A i B qAT AYaci=id (n,_ ) D S| 59 BRI pifdd DIV G |

25. 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
iIntensity), a rotation of polaroid through 30° makes the two beams appear equally bright. If the initial intensities

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

B
1) 3 2 - 3) 1 4 L)
(1) (2) 5 3) 4 3

AU & TG ARdc Tl Tl A Y1 Uhlel B &1 ol AU B Udh UIeRIIS gRI oWl Wil 2 | 39 Reufd
A S8l gl Al 3ffdehad diddl 2 (3R Gof B &l I Il 8) UIeRISS Bl 30° | YOI 1 Joll & UhHAr gfaar

|
gild BIal 2 | afe &1 il &) YR dgard haer |, qan | 2 | dﬁIIA BT HI 2 |

B

3
(1)3 (2) 5 )1 4 3

Ans. (4)

ZOLLEGE.



Sol.

26.

Ans.

Sol.

:
Initiall
Ry . Finally
, Polaroid
|

o b .
Transmission axis

I
|
i

UINIHAT 3l

|, c0s230° = IBGGSE 60°

3_ 1
:>IAZ—IB.Z
a1
Ig 3

|
R — -
. :Hﬂ
g

Transmission axis

q

UTRATHA 3l

Polaroid

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 (2)1.1eV

BISSIGH URATY] & 3 — 2 AU & I fAfhR0T Tq €1 IS WR ATafeId BT BICISaie

(3) 0.8 eV

(4) 1.6eV

SIE RIS

FRAT 8 | U

Soidgi 3x 10 T U FHbId &3 § Yd R 8 | Afe gelac =1 gIRT ST SAferdhad gl uf &1 e

10.0 mm, &1 dd g1 BT B Bl 9T 2 |

(3) 0.8 eV

(1) 1.8 eV 2)1.1eV
(2)
_mv 202R2 . m2y2
"TeB~ o5 o
r’e’B®  mv?
2m 2
o 5
rce-Bs1 re B
—h = eV = eV
1.89-9¢ 2m e 2m
~100x10 °x1.6x10 " x9x10°°
2% 09:1%10™
_ 1 89 16x9
b = "~ 2x9.1

=1.89-0.79 = 1.1 eV

(4)1.6 eV

ZOLLEGE.



27.

Ans.

Sol.

28.

Ans.
Sol.

29.

Hydrogen (.H'), Deuterium (.H?), singly ionised Helium (,He?)* and doubly ionised lithium (,Li°)** all have one
electron around the nucleus. Consider an elelctron transition fromn=2ton = 1. If the wave lengths of
emitted radiation are 2., ., A, and %, respectively then approximately which one of the following is correct ?

i Ll e

(1) 4, =2),=2).,=1, 2 r,=20,=2),= ],

31, =, =4),= 9, (4) 1, =2).,=3),=4).,

glgsrord ((H'), SgeiRam ((H?), The smafa Siferam (He) 3l fer smafa «iifrgm ((Lisy™ @ # Uh goide A
TF B AR AR I N=2Tn =1 B Sodci= HAY R AR HIfY | afe scafta fafeeor & aees] Has
heyy My 2o, WA, 8, 6 TRATCIRET TFaeell § & DI ST HET 8 2

27 773
N4, =2, =2 =4 G54, =8 =2 =4
(3) %, =1, =410 = 9%, )7, =20 =30 =42,

(3)

1 (1 1

— =Rz ies

2 [12 22]

1 2(3/ 1 2(3/
—=R0 A —=R0) /)
l:RZZ%) ;:R?:z(%)
s %

T 1 1 1
So option (3) is correct

araT: fadeq (3) U 2 |

The forward biased diode connection IS
U 9 d1eTT SIS SIS ©

QL o W98 = @ —
& = —pi— 4 =
(1)

For forward bias V>V _

s Y & forg V> V.

So 3Ad: nz ;>I Mﬂv—_zn IS forward biased.
3T JIfAATT 2 |

Match List-| (Electromagnetic wave type) with List-ll (Its association/application) and select the correct

option from the choices given below the lists :

List-| List-l1

Infrared waves [(i) |To treat muscular strain

(a)
(b) |Radio waves |[(lI) |For broadcasting

(c) |X-rays (iif) | To detect fractureof bones
Absorbed by the ozone layer

(d) |Ultraviolet (Iv) |of the atmosphere

(@) (b) (C) (d)
(1) v) (iif) (ii) (1)
(2) (1) (ii) ) (iif)
(3) (iii) (ii) (1) (V)
(4) 0) (ii) (iif) )

ZOLLEGE.



Ans.
Sol.

30.

Ans.
Sol.

-1 ([T o TR YBR) BT FAl-1l (ST Ffegd,/guaia ) F GAterd Hiforg sk it & = < 13

[dpcdi Hd Hal fdded FfHu:

List-l List-ll
(@) |eravad 98 |(i) |HURRET @ [deid & g B foru
(b) |XfST TR (i) TR & ford
(c) |XfdB=oi (iii) |fgsdl & STRePT @) UgdaH & fory
(d) |oRTGET=T ROl [(iv) |amEaReT & INE URA gRT JTaeiyol
@) (b) (© @
(1) ) (i) (in) (1
(2) 0, (i) ) (lir)
(3) (lir) (i) Q) )
4) () 0, (i) )

(4)

Option 4 Is Correct

fddhed (4) T8 2 |

A student measured the length of a rod and wrote it as 3.50 cm. Which instrument did he use to measure it?
(1) A meter scale.
(2) A vernier 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) A screw 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.

U faendl 5 vh we Pl = 99RR 3.50 cm fordl | g9h! A19e H 39 {9 SUREGU BT U fhar ?
(1) U HIeX &b

(2) U AR DfeTad STl AR ¥hel & 10 91T 30 bl & 9 HII ¥ fAefd & 3R Y& Tl & 1cm ¥ 10

URT @

(3) TP B I oI R ¥bd | 100 91T 2 3R g 1 mm B |
(4) TH TH IS oTad IR T H 50 91T € IR fIa 1 mm 2 |

(2)

If student measure 3.50 cm it means that there in an uncertainly of order 0.01 cm

gfe o 3.50 I, °19dr & o s9&T 37t & b @l si=f¥=daar 0.01 cm &H &t 2 |

L.Cof V.C=1MSD-1VSD
If<aR Q99 FT 3readdTd =1 MSD —1VSD

_ 1
10

9

1- 2
10

1

~ 100

cm

S0 B is Correct option
3rd: (B) fadeq T2l B |

ZOLLEGE.



PART-B (CHEMISTRY)

31. The correct set of four quantum numbers for the valence electrons of rubidium atom (Z=37) Is:
widfead URATY] (Z = 37) & ol Il Soidei=l & Si¥d IR Far<d T+Ri bl 9 8Idl @

1 1 1 1
4 — + — g g
(1) 5,0, 0, 5 (2) 5,1, 0, 5 (3) 5,1, 1, > (4) 5,0, 1, >
Ans. (1)
Sol. Z=37.

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

1 1
Son=51=0 =0,s=+—-o0or— —
on , , M .S 5 or 5

Sol. Z=37.

Rb Uf=d 3fTad 6T d<d 2 |

sOPT fa=arg Kr]5s' 8

A n=51=0 m-05-+10r 1

' y 1 1 2 2

32. If Zi1s a compressibility factor, vander Waals equation at low pressure can be written as :

Ifq Z | e 21 A1 B4 STd IR diexdied JHIREGRYT Bl fordl S Jahdl 2

RT a Pb Pb
(1)Z—1+E (2)2—1—ﬁ (3)2_1—ﬁ (4)2_1+ﬁ
Ans. (2)
Sol. In low pressure region, vanderwaal equation becomes.
<[ TT9 &7 H, arosdrd GHIHR {7 1 STl @ |
a
£=1-RTV,_
33. CsCl crystallises in body centred cubic lattice. If 'a’ its edge length then which of the following expressions
IS correct ?
CsCl &1 Bi~ad g-Td Siieid H {heciord 2Idr 2 | afq fhar @) o g 'a’ 81 a1 /=1 g 4 | $I9—41 S
B2
3a J3
(1) Tegr +Tgr =32 () Tes o =& ) Togr TTg = ks 4) Togr g = J3a
Ans. (3)
Sol. 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.
CsCIH, CIr® ¥Rel 99 & dI-l IR a7 Cs* &1 b= W RUd 8, 39 YR b1 fdwvl & srgfaer Cs* q
Cl- IRER I9&h H BId & 3!

Ja
2

ZOLLEGE.



34.

Ans.

Sol.

Sol.

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

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

10

10

sodium hydroxide for complete neutralization. The percentage of nitrogen in the compound is :
AICIST @ 3fThe & foTg 1.4 I1. wrdfd Afiie Sesiel fAfd & AR aaf=rd fhar a1 T2 g gU I

1 60 A - TR o SR e T | SR ot ot ST & forg 20 e oo <

BISSIAAISS DI YDl gg | ATTH H ATSEIS DI Ufcrerdd &:

(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, ___y (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

—massof N=10 x 102 x 14
=014 ¢

0.14
1.4

=10 %
HHATH AP BT T = 1.49
q11 fh T8 N 9RATe & X m mole &dT ¢ |

BIdf~Td AT — NH,
X M mole
2NH,+H SO, ____, (NH,),SO,. (1st)
6 m mole

uR™ H ferd T

H,SO, + 2NaOH — > Na SO, + 2H.,0 (2nd)

2 mmole

3G 2Id & |
59 UK fgcla THieRor H 3fdgd H,SO, & m mole = 1
— FHIDROT (1) § AR d H,SO,d mmole=6-1=5
— 1st GHIART H NH, & m mole = =2 x 5 =10 m moles
— BIdf~1P AIfTH F§ N AT & m mole = 10 m moles

— NH aFa =10 x 102 x 14
=014 ¢

2.1% x 100
4

x 100

— % of N =

—> NPT % =

=10 %

(4) 5%

ZOLLEGE.



39. Resistance of 0.2 M solution of an electrolyte is 50€2 . The specific conductance of the solution of 0.5M

solution of the same electrolyte is 2802 . The molar conductivity of 0.5 M solution of the electrolyte is
S m? mol-'is :
Ueh defd 31qucd H 0.2 M fderas &1 50Q 9fcRig 2 | 39 fderad &1 faf¥re arde 1.4 Sm~"! 2 | =41 faga

JEcy B 0.5 M fderas &1 gfakie 280 Q 2 | fdgd 3ruacd & 0.5 M [dadq &l Jier Araidhdr S m? dier' § 2
(1) 5 x 104 (2) 5 x 10-3 (3) 5 x 103 (4) 5 x 102
Ans. (1)
Sol. Xx=14S5/m.
R=50 0O
M=0.2

1 4
K=R *a
‘ 1.4 x 50 m~
—> — = ], -
A
Now, new soltuionhas M=0.5 R=280 O

3 T [ 4 M=0.5R=280 O

xi = 1 :><::'|.4::«:5':.'I=1
A 280 4

-l
<

— K

1

= Ay = K = 4 =L=5>~<1G’_'4
1000xM 1000 x0.5 2000

36. For complete combustion of ethanol, C,H;OH(/) + 30,(g) — 2C0O,(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, forthe reaction will be :
(R=8.314 kd mol")

WIHId & YUl Sdad & o,
C,HOH(/) + 30,(g) - 2CO,(g) + 3H,0(/), 99 HARIAICR H HIfUd FHuil 25°C TR 1364.47 kJ mol~' 2 | 377eid]

A 8U ST @l T, AH 2T
(R = 8.314 kJ mol-)

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

Sol. CHOH(f)+30,(g) ___, 2CO(g) + 3H.0O())

AU =-=1364.47 KJ/mol.
AH = AU + .f_\.ng RT
Ang = -1

—1x8.314x298
1000

=— 136447 -2.4776
= —1366.94 KJ/mol.

AH = — 1364.47 +

ZOLLEGE.



37.

Ans.

Sol.

Sol.

38.

Ans.
Sol.

Note :

Sol.

Note :

The equivalent conductance of NaCl at concentration C and at infinite dilution are /.. and ’._, respectively. The
correct relationship between .- and . isgiven as :
(where the constant B is positive)

G191 C TR 3R 3= dadl R NaCl faeae &1 sfdagdei= &l ), 3R ), JFd gU ST Al Fr forr o
Hehell B -
(B T ReR 3T )

(1) e = A_ +(B)C 2) e = 4. —(B)C @) de=4.-B)}WC (@ i =i +(B)VC

(3)
h.=x, —BJC (Debye Huckel onsagn equation)

C

hoo =0, —BJC  (SIETS TP AR THIHROT)

Consider separate solution of 0.500 M C,H.OH(aq), 0.100 M Mg,(PO,),(aq), 0.250 M KBr(aq) 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.

0.500 M C,H-OH(STel1), 0.100 M Mg, (PO,,),(ST&iR1) 0.250 M KBr (5Tef) 3i1R 0.125 M Na,PO,,(STei) faerai
Bl 25°C R €41 SIS | ¥l DI DI Jdcdl SAdIage A U -9 Bl § F BI=—31 I 87

(1) 39 9d & ford TIHICHd ard & HIF FHE BT

(2) 0.100 M Mg, (PO,),(STeli) BT JTaHIfcDh aTd IzddH 8 |

(3) 0.125 M Na,PO ,(STefa) &1 ST aTd Seerc eI |

(4) 0.500 M C,H-OH(STei1) &1 JHIe® aTa Sead™ eI |

(1)

0.5MC_H.OH (aq) 0.1 MMg, (PO,), (aq)

1= 1 1=95

effective molarity=0.5 effective molarity =0.5m
0.25 M KBr (aq) 0.125 M Na PO, (aq)

| = 2 1= 4

effective molarity = 0.5 M effective molarity =0.5M

Hence all colligative properties are same.
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).

0.5 M C_H,OH (aq) 0.1 M Mg, (PO,), (aq)
=1 1=95
T HIeRdr = 0.5 T HIeRdl = 0.5 m
0.25 M KBr (aq) 0.125 M Na,PO, (aq)
| =2 1=4
JHTdT HieRdT= 0.5 M JHTAT AielRdT= 0.5 M

37 T JU[EEIS T[UIgH FHI BId ¢ |
g FHHRY Y8 HIFHX 8l Bl Tz & fdb Mg,(PO,), Iuiwd ¥ fdeia & | eIfy e @ fd g sffdeiy (sreufdera) 2 |

ZOLLEGE.



39.

Ans.

Sol.

40.

Ans.

Forthe reaction SO, + 502(9) &= S03g, if K, = K.(RT)* where the symbols have usual meaning then

1

the value of x Is : (assuming ideality)

1

TEI/UAT JI-d Y X DT AT T

(1) -1

(2)

K, = K. RT)™

o]
n, == 3

For the non - stoichiometre reaction 2A + B — C + D, the following kinetic data were obtained in three

1
2) ~3

separate experiments, all at 298 K.

)

Initial Concentration | Initial Concentration | Initial rate of formationof C
(A) (B) (molL S)
0.1M 0.1M 1.2x16°
0.1M 0.2 M 1.2s 10™
0.2 M 0.1M 24x10~°

The rate law for the formation of Cis:

dc
(1) at - K[A] [B]

R RdT Rad st § 19 g2 ga | 298 K iR =

dc
(@) o = KIAF[B]

dc
(3) o = KIA] [BF

URAPS g0 | URMARIE gl | C 999 hI URMBE a3
(A) (B) (AL S))
0.1M 0.1M 125107
0.1 M 0.2 M 1. 22107
0.2 M 0.1M 2.4x1073

ifafehar & forw C 999 &1 &< =9 8

dc
(1) ke KIA] [B]

(4)

d
@ 5 = KAPB]

1.2x10°=K (0.1 (0.1)¢
1.2x10° =K (0.1)*(0.2)"
2.4 x 10 =K (0.2)*(0.1)"

R=KI[A]"[BF

dc
(3) F ik k[A] [B]2

@ P U K, = K (RT)* 8RT a9 Gadh ek A= 3ref wd & o

(4) 1

dc
(4) o = KAl

Tfa® Jfipe urd oy T -

dc
(4) at K[A]

ZOLLEGE.



41. Among the following oxoacids, the correct decreasing order of acid strength is :

o1 TRl sl & foru ot 2rfd &1 g2l gedr $HH B
(1) HOCI > HCIO,, > HCIO, > HCIO, (2) HCIO, > HOCI > HCIO, > HCIO,
(3) HCIO, > HCIO, > HCI|O, > HOCI (4) HCIO, > HCIO > HCI|O, > HOCI
Ans. (3)
Sol. Decreasing order of strength of oxoacids :

STRAI—3Te Dl HIHT bl el 8371 hH :
HCIO, > HCIO, > HCIO, > HOCI

Reason :

Consider the structures of conjugate bases

hINVT
™! &RI Bl G181 R =R SIfsr

ﬁ: B ]
Cl Cl:
:b//FIO’ \Q: -O :g - 3 I‘O. :é:_ :-C.[_Q‘

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

TS & BRI ClO,~ W S UTel 37 faweridd 2 Siral @ | $afery ClO,~ 31 IRl 2 (i $H &R 2 |)

42. The metal that cannot be obtained by electrolysis of an aqueous solution of its salts is :
¢TSIl 31U 19Ul & Wil fdeTa=l & golaeToalR¥d (fag[d sraees) 9 i 2l 8 Hahd! 2idl 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.

HROT : A RIS S H dd &1 Refd foae S=a (SuR) 8190, I &1 396 g9RAl &I 3Tad= Hic I,
gfe Ca? (STefid) &l dgfd 3fgec BIdl g, a1 $Hd! o+l H STel bl IdfAd ®u H 0= 8Idl 8, $9 YR Ud
STl faera | 39T I eIy JUad= 81 &l bl ¢ |

43. The octahedral complex of a metal ion M>* with four monodentate ligandsL,, 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 AR U Yl feriisi, Ly, L, Ly 3R L, & AT A HoTdhld Fhx olcd, B, Urel IR el el
A TRIQE! Bl HATIHR ALY BT 2 | AR fTiSl Dl 2fdd HT 9l P4 2
(WL, <Ly<L, <L, 2L, <Ly<L, <L, B)Ly;<L,<L,<L, 4) L, <L, <L,<L,

Ans. (2)

Sol. ﬁ L, L, L, L,
N
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.

ZOLLEGE.



Sol.

44,

Ans.
Sol.

45.

Ans.
Sol.

46.

Ans.
Sol.

L, (L, | Ly | L4
drel | 8 | drer | AleT

g

4"

gz nfe1d

-, T g axIe s B Sl BT TRIE! hH, foheed &7 faurea & 31fSe I~ o1 yef3fa oxdr 2, aa: forie

®T &3 AT S BT B |
FHofl e (L) > 8T (L) > dielm (L) > Tt (L)
~L>L>L > L, (oS & & ammed H)

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

(2) It is a neutral oxide

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

NO 15— =1 o1 yafRid =gl oear g ?

(1) T4 arawen ¥ uforg=aa 2 |

(2) T8 TP IS IffFTss 2 |

(3) T8 JATRINTH | I B AT IO SISATRATSS dT1dT 2 |
(4) 39D T HIfC2.52 |

(1)

NO is paramagnetic in gaseous state.

AT graeIt § NO STg=@ ¢ |

In which of the following reactions H,O, acts as a reducing agent ?
(T fbe1 arfafsharsti & H,O, U 310=mdd &1 ¥ Bl & 7

@ H,0,+2H"+2e —2H,0

b H,0,-2¢e — O, +2H"

¢ H,0,+2e —>20H

d H,0,+20H -2¢e ——> O, +2H,0

(1) (a), (b) (2) (¢), (@) (3) (@), (©)

(4)

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

l.e. (b) & (d)

(4) (b), (d)

H,O, 31aarddh JfAdhHD 6l TRE DRI PRl 8 Sd g e oo hrdl 8 | 37l (b) 9 (d)

The correct statement for the molecule, Csl,, is

(1) it is a covalent molecule. (2) it contains Cs™ and I3

(3) it contains Cs3* and I ions. (4) it contains Cs*, I and lattice I, molecule.

Csl, 317] & ford Fumed e 81 -

(1) T2 b FSHATTDI 377 2 | (2) 384 Cs* 3R [ 3MMI 2Id 2 |
(3) 39 Cs®* 3R [ 314 2id 2 | (4) 384 Cs*, I IR L, ST B ¢ |

(2)

It is a simple & popular fact.

T8 U AT 9 foemd R B

ZOLLEGE.



47. The ratio of masses of oxygen and nitrogen in a particular gaseous mixture is 1 : 4. The ratio of number of
their molecule is :

U T2y R RS0 | SIS 3R AIEIST & SeAN 1 a1 1:4 8 | 59 A0 § gd1 379 HEA130T P

3TaTe BITT :
1)1:4 (2) 7 : 32 (3)1:8 (4) 3:16
Ans. (2)
(.moz)
No, (MOE)
Sol. ny (my,)
My, )

i
3| 3
s |9
SO
WIN
N | OO
|
e | —
bad
W N
N | OO

48. Given below are the half-cell reactions :
MnZ*+2e — > Mn;E°=-1.18V
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
A o g Hol AfAfHIN <1 7% 2

Mn2*+2e — > Mn:E°=-1.18V
2(Mn3* +e —— Mn?*) ;E°=+1.51V
3Mn2t —— Mn + 2Mn3* & forw E° g9

(1) —2.69 V ; sifafdan =7&1 8 | (2) —2.69 V ; arfAfear B8R |
(3) -0.33 V ; arfafshar w21 81fr (4) —0.33 V ; arfafspar grf |
Ans. (1)
Sol. MnZ2* EY =1.51V , Mn? EJ=—1.18V , Mn
. for Mn?* disproportionation, E°=-1.51V-1.18 V
=-269V<0

Reaction is non-spontaneous.
' ... 2+ 0_
Mn2 Ei =151V Mn E;——1.18V . Mn

. Mn? fagaTarcdiaNT & fou EC=—-1.51V-1.18 V
=-269V<0

arfaferar argd: g8l

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

(1) Fe — 12594 | pogo, 250492 e (50, M, Fe

0, heat dil HySO4

(2) Fe >FeO

>FeSO, __heat | Fe

Cly, heat heat,air Zn

> F(—:-CI2 > Fe

(3) Fe > FeCl,

ZOLLEGE.



(4) Fe 05, heat »Fe,0, CO,600°C , .~ CO700°C , .
S A JFAMATHARN BT HIH—AT HH T T § e 3R ST AIRTDT bl AT E TATHIRIN BT Fofid Hedr
22

(1) Fe —1312°94 , pegp, 1299492 ,pe 50y, — T, Fe

@) Fe —2T0 , peo — 1312594, pego, — T, Fe

(3)Fe —2T ; Fegl, — ™™, Fecl, —" 5 Fe
(4) Fe O,,dm™ Fe,O, CO, 600°C s EeO CO, 700°C , Ea
Ans. (4)
Sol. The correct reaction are as follows :
1
(1) Fe + H2804 S FeSOd+ Hz, H2804+2FeSO4+ 502 ; Fez(804)3+ HZO

Fe (SO,), 2 , Fe O,(s)+ 380, T (This is given Wrongly)

O
(2) Fe “— FeO (it could also be Fe,O, or Fe,O,)

A

FeO+HSO, __ , FeSO,+H.0

2FeSO, _ 4 , Fe O, +S0O,_+ SO,

A

(3) Fe o, * FeCl, :r > no reaction (it cannot give FeCl,)
0, CaF CO

(4) Fe - > B8O, % FeO ?wc> Fe

This IS correct.

Sol. &I fAfhar 9 UpR I B

1
(1)Fe+H,SO, __, FeSO,+H, H,SO,+2FeSO,+ 20, __, Fe,(SO,),+H,0

Fe (SO,), A , Fe O, (s) +3S0, T (38 wora ez wa )

O 5 \
(2 Fe — > FeO (U8 Fe,0, 31dl Fe,O, 8l Wahd 2 |)

FeO+H,SO, ___, FeSO,+H,0

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

(3) Fe —5,> FeCl, — > &1 aififiban 7l (78 FeCl, 7l & e ¥ )

Cl

(4) Fe — Fe,0, —~—> FeO —_— Fe

4  B00°C f00°C
JE Tal 2 |

90. The equation which is balanced and represents the correct product(s) Is :
(1) Li,O + 2KCI — 2LiCIl + K, O
(2) [CoCI(NH,):]" + 5SH" — Co?* + S5NH," + CI”
(3) [MQ(HZO)G]2+ pe (EDTA)4‘ excess NaOH % [Mg(EDTA)]2+ + GHZO
(4) CuSO, + 4KCN — K, [Cu(CN),] + K,SO,

ZOLLEGE.



Ans.
Sol.

o1.

Ans.

Sol.

IR 1 Aqferd 8 3iR e fohar %l & gad g, ©

(1) Li,

O + 2KCIl — 2LICI + K, 0

(2) [COCI(NH,).]* + 5H* —> Co?* + 5NH,* + CI-

(3) IMg(H,0)¢** + (EDTA)*

NaOH &1 anigey

> [Mg(EDTA)]?* + 6H,0

(4) CuSO, + 4KCN — K, [Cu(CN),] + K,SO,

(2)

(1) Li,O + KCl —— 2LiCl + K.O
wrong equation, since a strenger base (K, O) cannot be generated by a weaker base Li,O

T FHIBRT, Yfh U gaol &R LiO, §RT U Ydel &R (K,O) &I U« 8 Hebell 2 |

(2) [COCI(NH,) ] + 5H® ——> C0?* (aq) + 5NH,*+ CI-

This is correct. All ammine complexes can be destroyed by adding H”

g 2l 2 | 9 URF dehdd Bl H @1 e faaifsrd fea < wad 2 |

(3) Mg(H,0) J?* + edta*

OH"

EeXCESS

> [Mg(edta]** + 6H,0O

This is wrong, since the formula of complex must be [Mg(edta)]*

g8 Told =, Tfh dhol b1 Yo [Mg(edta)
(4) 2CuSO, + TOKCN —— 2K [Cu(CN),]

it is a wrong option, as given in paper.

q8 U TTold [ddbed & i< ue= § fear g

= gIAT Anfed
+ 2K SO, + (CN), 1

In S, 2 reactions, the correct order of reactivity for the following compounds : CH,CI, CH,CH,CI, (CH,),CHCI
and (CH,),CClis:

DI
(1) CH
(2) CF

,Cl> CH,CH,CI > (CH,),CHC

(3) Ck

,CH,CI>CH.CI> (CH,),CHC

(4) (CH,),CHCI> CH,CH,CI > CH.C

(2)

Rate of 5 2 «

1

> (C
> (C
>(C

Steric crowding of a 'C’

H,), CCI
H,), CCl

H,), CCl

i

CH.ClI > CH,CH,CI > CHE—(FH—CI > CHH-—‘IS—CI

153

S .2 Pl R

CH,

Crowded 7P
.112-

1
o, 'C' @I =3fdw gfaaren

CH,
3!"."!

gH

CH,Cl > CHCH,Cl > CH~CH-Cl > CH,~C—Cl

1!.'1

CH,

PIREIER 2°
411’.}

CH,
3i'."|

' CH,4CI, CH,CH,CI, (CH,),CHCI 3R (CH,),CCI &1 S\ 2 fohar & fhar &xoT &7 Iferd &R ¥ Il 2
,CI>%CH,)5 CHCI> EH3CH,C| > (EH3),CCl

ZOLLEGE.



52.

Ans.

Sol.

93.

Ans.
Sol.

4.

Ans.

Sol.

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
UfeThied IR THIF Bl FARIBIH IR TATHIToId ISR BESIRIES & 912l TRH B+ UR g1 RITH Alfd
BIdl B
(1) U& UedhTre (2) Uk Uch-SRITe
(3) U% Ufehd RIATTSS (4) Ts Ufedha MSARTASS
(4)
R - NH, + CHel, ZHOHVKOH o R =&

1° amine - alkyl

isocyanide

R—NH, + cHel, ZHCHKOH 2 N=C:

1° T Qe

ATSATATIAS S

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 |a¥ 31fdd IuYdd 3ifHdHRE BNdl 2 :

(1) KMnO, (2) K.Cr,0,

(3) Cro, (4) PCC (RRSfrm FeiRisprie)

(4)

R—CH,0H —=~—% R—CH=0H

Pyridinium chlorochromate is the mild oxidising agent.
RS\ FaRBIHT Uh A< JATRIBRS JIfAHHD ¢ |

The major organic compound formed by the reaction of 1,1,1-trichloroethane with silver powder Is :

(1) Acetylene (2) Ethene (3) 2-Butyne (4) 2-Butene
1,1,1- TTSdIRISAT Bl Rcar UISs: & 1Y fha] &= R Ja9 g9 911 § 997 R+ A1 gran g
(1) Thafee= (2) 32i9 (3) 2-=cTEH (4) 2-ISIH

(3)

A =
2CH~CCI, SAQ , CH,-C = C-CH, + 6AgCl

But-2-yne

2CH.~CCL. 629 , CH~C = C—CH, + 6AgCl
JE-2-3Te

ZOLLEGE.



55.

Ans.

Sol.

56.

Ans.
Sol.

Sodium phenoxide when heated with CO,, under pressure at 125°C yields a product which on acetylation
produces C.

ONa 1250 H*
B C
@ ¥ COZ 5Atm ’ Ac,0 ’

The major product C would be :

AIfSTH BTRITgS Pl 9= a9 3R 125°C R CO, ¥ IAMAfhAT BT R Sl A1 U1 BIdT & STqD TRAfCIe
TR fehaT el C Bl 2 |

ONa 125° H’
B C
@ + €0, 5 Atm ’ Ac,0 ’

g 91 § fopar wal C 89T

H
OCOCH, H OCOCH,
COCH.,
(1) COOH (2) (3) COOCH, (4)
COOH

COCH,

(1)

It is a kolbe schmidt reaction.

U8 U Dlod—39e fAfHAT 2 |

ONa COONa COOH ‘3
OH . D_C—-CHq
@ 125°C @/ H ACEO
+ CCL >
5 atm
Asprine
(pain Killer)
ONa COONa COOH
— H.
125”0 M~ ACD 2 O—C
+ CQO,
5 atm
(qcf far®)

Considering the basic strength of amines in aqueous solution, which one has the smallest pK, value ?
STeird faeras | gdiFl @) e ugfa & srgar =foRadi | 4 feas o pK, &1 |49 &9 3 6HH 2197 2
(1) (CH,),NH (2) CH;NH, (3) (CH,);N (4) CgHNH,

(1)

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,

SO (CHH)ENH will have smallest pK, value.

STeiid faera # uferfed THIAT 61 &R |HAdl &1 B TR 8 | (K, BT HH)
(CH,),NH > CH,NH, > (CH,),N > C.H.NH,
g SFd & b pK, = -log K

AT (CH,),NH T8 BH pK, H1F & & |

= o o S = = = — S

ZOLLEGE.



57. Forwhich of the following molecule significant p =0 ?

Cl CN OH
a) @ (b) @ (©) @ (9)
Cl CN OH

(1) Only (a) (2) (a) and (b) (3) Only (c) (4) (c) and (d)
e 9 9§ g aro] & ford agd @\ db po= 0 819 ?

SH

SH

Cl CN OH SH
a) @ (b) @ (€) (d)
Cl CN OH SH
(1) ®a (a) (2) (a) 3R (b) (3) Ha (c) (4) (c) 3T (d)

Ans. (4)

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

as they exist in different conformations.

‘\.-OH’H ‘-.10«-""H
@ @ same as in thioquinol.
f *"‘*-..H Hf‘"i

feFerite @ deIr ARAfdaTe 4 —OH 9z dAT —SH g ¥ 371 fagd el FR¥d 8l 81 UId g Riifd

I fafa= Swgvr fa=ma | 9 Srd 2 |

‘\-OJ"’H '\noa"H
@ @ (marfda=ier § I U 8I9)

ZOLLEGE.



58. Which one is classified as a condensation polymer ?

(1) Dacron (2) Neoprene (3) Teflon (4) Acrylonitrile
4 9 fhdD] e~ gD T SR ?
(1) SHIA (2) U= (3) CH OMNEEIBIESES
Ans. (1)
Sol. Dacron is a condensation polymer of ethylene glycol and methyl terpthalate

S<pIH, UfNell Telddiel Ud AT SRS BT Uh HHT- dgid & |

h
MeO—-ﬁl@ﬁ—OMe + NHO—-CH,-CH,—OH

O O

(n-1) MeOH |Polymerisation

v

{O_I(l: G-OCH,-CH,
O O n

ﬁ ;
MeO-—I(IlﬁmOMe + nHO~CH,~CH,~OH

O O

(n-1) MeOH | gg8e&Y]

v
O O N
SehIA

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

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

1 &Rl H ¥ D19 U DNA H T2l 911 SIrdr ?

OIEERIEE (2) U (3) HIgCTEH (4) ATSHIA
Ans. (1)
Sol. Quinoline is an alkaloid, it is not present in DNA, DNA has four nitrogenous bases in adenine, guanine,

cytosine & thymine
fFTel= U Uohellds 7, I8 DNA H el Uil Wil 8, DNA H IR FgSISHIdd &R AT TSHIH, @I,
ATSTRI T ATZHE IR I 2 |

ZOLLEGE.



60. In the reaction,

CH.COOH LIAIH, > A PCls > B Alc. KOH e
3 1
the product C is :
(1) Acetaldehyde (2) Acetylene (3) Ethylene
ifafshar de,
CH,COOH LiAH, 5 _PCL o AcKOH | <
H fohar el C BT B
(1) Wictfcserss (2) TRt (3) ST
Ans. (3)
LiAIH, PCL,
Sol. CH,COOH > CH,CH,OH >CH,CH,CI (B)
(A)
—HCI| Alc. KOH
A 4
CH,=CH,
(C)
ethylene
LiAIH, PCI.
CH.COOH > CH.CH.,OH >CH,CH,CI (B)
(A)
—HCI| Alc. KOH
A 4
CH,=CH,
(C)
QTelH

(4) Acetyl chloride

(4) TR FARISS

ZOLLEGE.



61.

Sol.

Hindi

62.

Sol.

Hindi.

PART - C (MATHEMATICS)

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

gfa X={4"=3n-1:neN}dan Y={9(n—-1):n e N}, 2, 58l N UTh< A &1 9= g, dl XU Y R

to

—

(1) X 2 Y
Ans. (2)

X={0,09, ... 4" —3n -1}

Y=40,9, ... ,9(n - 1)}

Now4"-3n-1=3+1)"-3n-1
=3"+n3""+ ... +7C, 9.

IS @ multiple of 9.

Also Y consists of all multiples of '9' from 0, 9,

lence all values of X are subset of values of Y.

ThusXu Y=Y

bR (41 A— 4" —3n -1}

Y=1{0,9 ...9(n-1)}

JIgY"=3n-1=@38+1)"=3n-1
=3"+n.3""+ ... +°C_.9.

9 BT IO 8

daT Y, 9% §H Yol a1 2 0, 9,.......

I X & G4l A9 Y & Al BT IUFHed ©

Ja: XuY=Y

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

(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) lie inthe interval (1, 2)

afe z U U afs 9= B fh |z| =28, a1 |21 5

(1) 5/2 ¥ friR=aR 9<1 @

(2) 3/2 ¥ FR-R 99T 8 W] 5/29 $H B
(3) 5/2 P IR &

(4) 3T (1, 2) H Rera g

Ans. (4)

1 1
z+§ is distance of 'z' from 5

3)N

B RIATH AT &

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

1

1
Z+> | BT 3 —Eﬁf Z®H X

WAl O z = -2 8 A4 SHDI YAdd A 3/2

g

(=2, 0) A

4)Y-X

"

ZOLLEGE.



63. If a € R and 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 :

Ifq a € R AT FHIARUT —3(X — [X])2 + 2 (x — [X]) + @2 = 0 (T2l [x] SH &< ¥ YU P Bl AT 8 Sl <X ) BT DIy
Ui & F8l &, al a ® T §9a A1 o ofaxrel § Rerd €, a8 7

(1) (—2,~1) (2) (=0, =2) U (2,0  (3) (1,000 (0, 1) 4) (1,2)
Sol. Ans. (3)
ac = 3{x}* - 2{x} [~ X = [xX] = {x}]
LetaT{x}=1t .. te (0,1) As x is not an integer & x gl 78l &
2
a’ = 3t - 21 f(t) = 3t [t ‘3]
2
= a2 = St(t‘3j &
Clearly by graph 3R & W= & b
£
—% <a® <1 v
ae(-1,1)-{0} (As ¥ x # integer JUI)

Note : It should have been given that the solution exists else answer will be a € R — {0}

64. Let o and 3 be the roots of equation px*+gx+r=0,p=0.Ifp,q,rareinthe A.P. and ; + ; =4 thenthe
value of ja = B[ is:
AT o TAT B HHIBIT px2+qx+r=0,p= 0% ol 2 | IS p, q,r AR 5 H & dA ;Jr; =47%,
low — B| BT AT 8
(1) —‘%74 2 Nf 3) @ (4) Z‘T

Sol. Ans. (2)

0
|:)>':"?+t:|:‘<+|“=t:l<B

p,q,r—>A.P.
2Q=p+r

o= Bl = y(at +B)? — 4ap = Vo2 by (i) 3R and (i) &

 Jog?-4pr Jierz +36r2 213

19 | —9r | 9

ZOLLEGE.



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

65. If o, 3 =0 and f(n) = o + 3" and
1+f(2) 1+f(3) 1+1(4)

=K(1-w)?(1-p)*(ax—-p)*,then Kis equal to

3 1+f(1) 1+1(2)
1+f1) 1+f(2) 1+f(3)
1+f(2) 1+f(3) 1+f(4)

afa o, = 0TAT f(n) = o + B TAT =K1 =a)2(1=PB)2(a—P)?%, dl KRR &8—

(1)1 2) -1 3) op (4) ap
Sol. Ans. (1)
14141 1+a+pf 142482 1 1 1 1 1 1] K1 1 1P
T+a+B  1+a’+p° 1+’ +p° -1 a B, o« B _11 a P
1+a? +p% 1+’ +p° 1+a* +p* |1 a? B2 |1 a® B} | o? p2

=(1-a) (1=p)* (= Py’

66. If Ais an 3 x 3 non-singular matrix such that AA’ = A’Aand B = A-'A’, then BB’ equals :
gfe ATd VAT 3 x 3 AV TR 8 fh AA’ = A'ATT B=A-A’ 8, a7 BB’ @R~ 2
(1) B~ (2) B7) (3)1+B (4) 1
Sol. Ans. (4)
BB =B(A'A")'
=B(A)" (A7)’
= BAA)T
— A‘1ATA(A‘1)T
= A~ AAT(A—1)T
— [AT(A—T)T
AT(A—1)T
A‘I‘(AT)—'I
|

67. 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

Ifd (1+ax+bxd) (1-2x)F x &I °rdl H JAR H x3 AT x4 &4 P [N =T 2, a1 (@, b) IR &

272 | 272 * 251 251
(1) (“* 3] @ (?6* 3] 3 [16* :J @ [“* 3]

Sol. Ans. (2)
(1 +ax + bx?9)(1 —-2x)'"°
coeff of x*@T TUTd = ¥C_(-2)° + a.(~2)2. *C_ + b.(-2). ®C_ = 0
coeff of x* T [0 = °C, (- 2)* + a(=2)°. **C, + b(-2)?. *C_=0
— 51a — 3b = 544 and 3iIX 32a — 3b = 240
Subtracting we get g™ TR YT BIdT 2 a= 16

68. If (10)°+ 2(11) (108 + 3(11)2 (10)" + . . . . .. .. + 10 (11)° = k(10)°, then k is equal to
gfe (102 + 2(11)' (10)8+ 3(11)2 (10) + .. .. .. .. +10 (11)? = k(10)°%, @ k IR B—
121 441
(1) 100 (2) 110 @) 7o (@) 750
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Sol. Ans. (1)

Let AT s = (10)° + 2(11)" (10)® + 3 (11)2(10)7 +..vovoveve.. +10(11)°
; %s= (11)" (10)8 + 2(11)2 (10)" + oo +9(11)2 + (11)™

substract g9 O

11
(1—10]S=(10)9+(11)"(10)“(11)2(10)” ................ +(11)°=(11)"
§ 10
109-11-(”] l
1 10) |
SEPLIY T ()"
10
K 0% —11°§ 10 e
~710°7 o0 -1

1
. —e=_1010 10 _ 14410
= 105 10" + 11 11

- 5=10"
- given f&am 810" = k(10)°

k=100

69. 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 gD AT dedl TUNR 51 4 8 | i 39 TUNIR 2] &l drd drell Gl 31 &R &1 W, dl Ay &9
ARTU FHATR 231 § &1 Sl 8, JOIIR STe! bl ATdITgurd & —

1)2-+3 @2+ 43 3 V2 +43 (4)3+ |2
Sol. Ans. (2)

a a, ar* — G. P.

A 2ar ar:- » A. P.

Lar=a+ar

4r= 1 +r?

r—=4r+1=0

4+ 23
= +2‘J7 =2+\/§12_\/§

But 4= r > 1
L r=2+/3

I

sin(mcos” x)

70. lim Z is equal to :

sin(mcos? x)

lim -
lim 2 BT A ©

(1) = @) (3) /2 (4) 1

ZOLLEGE.



Sol.

71.

Sol.

12

Sol.

73.

Sol.

Ans. (2)
Lim Sin(rcos® x) (erm)
x—0 X2 0
_Lim sin(ncos® x)  sin(zsin” x) y nsin®x
x>0 X wsin? x X2 "
. . . 1
If g isthe inverse of a function f and f'(x) = Ty5 then g'(x) equal to :

Ife g wel fHT FchH 2 TATf(X) = 1+1x5 g, dl g'(X) IRTeR B :
1

M 1T tamr (2)1+{9¥ @)1+ (4) 5x'
Ans. (2)
If f(x) & g(x) are inverse of each otherthen,
afe f(x) 3R g(x) TP g8 & YfdaliA & 4,
1

g'(f(x)) = ) g'(f(x)) =1+
Here 38T x = g(y) = g'(y) =1+ [gy)P = g'(x) =1+{gx)}
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
cel0, 1] :
afq fder g, [0, 1] 9 @b ®wad 8 S f(0) =2 =g(1), g(0) = 0 3IR f(1) = 6 DI AT Hd &, o fbddl
ce]0, 1[ & foru :
(1) 1(c)=g'(c) (2) '(c) = 2g(C) (3) 2f(c) =g (c) (4) 21'(C) = 3g(C)
Ans. (2)

Consider f(x) — 2g(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 (O, 1)

Thus, There exist a'c' suchthat h'(c) =0 wherec € (0, 1)
AT T f(X) — 29(X) = h(X)

dd h(x), [0, 1] 9 Hdd 3R fabe1d 2

qerh()=2  q h(1) = 2
31d: h(x) (0, 1) # I 97T & 9T Ufda=ii Bl A< HaT 2
31T, 'c' 39 UbR faem= ' f& h'(c) =0 Sgl ¢ e (0, 1)

= F'(c) = 2g'(c)

If x=-=1 and x = 2 are extreme points of f(x) = alog|x| + px* + x then :

i x =1 AT x = 2, f(x) = alog|x| + Px2 + x & =RAMG &, I

1 1 1
(1)(1:2:[.5:—5 (2){:&:2,[)}:5 (3)(1=_6’ﬁ=5
Ans. (1)

f(X) = o fn[x| + Px* + X

2 /
(1). f(x)= %+2Bx+1.= 2PX” + X+ £
X

Since x = -1, 2 are extreme points = f '(x) = 0 at these points.
Hfth x =1, 274 g ¥ = f'(x) = 0 7 fIgall W

Hence 31« 2 -1+0=0
8p+2+a=0
1
—6[3—3=0:>B=—§ & o=2.

= r'(c) =2g1(c)

(4) o = =B, [ﬂ=—%

ZOLLEGE.



1
4. The integral I[1+x—1Je xdx IS equalto:
X

1
b I[Hxl}amxdx RN 2

X

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

4 1“\
1Y | x|
J. [1+x——Je“ﬁ */dx
X

1 1

I ex+;d)(+ I (}( —%]ex*xdx

Applying integration by parts in (I) () H HTHT B U
We get,
" | N gt A A
R R R
: X X
1
X4+ — 1 X+— ¥4 —
Thuseﬁ:je ”dx+j[I;Je XdXx =x e X +C.

“ . AX X
75. The integral f\j1+45'”2 5‘45'”5 dX equals :
0

N— I\/1+45in2:4sin§ dX era 2 -
0

(1) 44/3 -4 (2) 4\6_4_3 3)n-4 (4)23—]1:—4—4\6
Sol. Ans. (2)

fi

- I\/1+4sin2§—4sin% dx = |11-2sinx/2|dx
0

n/3 i n/3 f ;
= j’|1-2sinx/2|+ J.|1_25inx/2|dx = j(1-2sinx/2)dx+ I(25'"”2-1)dx
0 ;!'3;,’3 0 n/3
/ x\ﬁn;‘3 o X \TI
COSE COSE
_ | X+2 7 i — 2 7 - X

TC \6 \/5 T
{§+4?J —(4)+ (0 -7) - [ﬂ-ﬁl-x?gJ

_ §+2J§—4—n+2£+x13

=—4—TL'/3+4\/§

ZOLLEGE.



76. The area of the region described by A= {(x, y) : x¥*+y?<t1andy°<1-=x}is:
A={(x,y): X2+ y2<1 T y2<1—x} D gRI USd &3 &I &dAHA © :

nWE_%2 iy oo o X3 P
Sol. Ans. (3)
Intersection of x?+ y?=1 & y?=1 =X
sx=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
Area of semi-circle is g
2 .
Area bounded by parabola = 3 of corresponding rectangle
2 1 x5 4
= — X1 x2=—
3 3

Hence total area = =~ + -
ence 1oilal darea = > 3

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

1 3 1
=E+j(1_y2)dy —E+2{y—yJ
2 % 2 3 Jo
it 1} T 4
= — 1—— il
2 +2( 3 & E &
Hindi.
X2+ y2=1&y2=1-xd Yfazwaed A
x=0,1
e W7 fore o <9 T B
& BT &I=Ahel, gl BT &FhA IR y-37&l TAUT WAty ¥ UReg &3 b1 bl 2 1,0
L et T[
F& I BT TR
N b 2 . : “
Raerd H URdg &% = 5 T ST BT T
2 1 % 9 4
_ — X x —_—
3 3
. -~ _n. 4
e B FABA = S+ 7.
Method -1

A &FAH = 3HIT DI EABA + WA H URdg &AH

1 31
=E+J.(1Y2)dY=I+2{yuy—J
2 % 2 3 )
1
_n 1_}
2+2[ 3
.4
o > T 3
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/7. Let the population of rabbits surviving at atime t be governed by the differential equation % = % p(t) —
200 . If p(0) = 100, then p(t) equals :
AT (AT 99 t W= SIAd G 6 ST fddhel FHIDRU] dz_it) = % p(t) - 200 g1 A3 2 |
Ife p(0) =100 8, dl p(t) IRTeR B :
(1) 600 - 500 e* (2) 400 — 300 e ™2 (3) 400 - 300 e*2 (4) 300 — 200 e *2

Sol. Ans. (3)

1
') = = p(t) - 200

1
P - 5 p() =-200

Hence solutions is d: B &

1

1
4 K
pt) e 2 = I—ZOOE 24t =400e 2 +C

ordl  p(t) =400+ Ce??

fd Since p(0) = 100
—100=400+ C = C =- 300
Thus a1a: p(t) = 400 — 300 e?2.

78. 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 parallelto PS is :

{1 PS Ueb ST @1 #1feaest & foras 2fid P(2,2),Q (6,—1), a1 R(7,3) 2| (1, —1) ¥ EIHx S dlcll ¥l
Sl PS @ 9HIAOR &, &1 THIHN B

(1) 4x+7y+3=0 (2) 2x -9y —11=0 (3)4x-T7y—-11=0 (4)2x+ 9y +7=0
Sol. Ans. (4)

P (2, 2)
Q R(7, 3)
S
B=D day
2 1
1 -2
Slope of PS &I Uqurdr = Sl
2¢O
2

Hence equation of line through (1, —1) & parallel to PS is:
3rd: (1, =1) | S dTell 31k PS & FHIFAR YW1 BT FHIBRUT;

—2
y+1) =5 x=1)
Oy + 2x+ 7/ =0

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

HT @, b, ¢ AT d YRITR =AW 2 | Afe @i 4ax + 2ay + ¢ =0TAT 5bx + 2by + d = 0 &1 yfd=s< fdg e
TqATY H B T2 Q141 3fell | HAGIRY 7, dl

(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)
dax +2ay+c=0
Sbhx + 2by +d =0

X - y - 1
2ad-2bc  5bc-4ad 8ab-10ab

~bc-ad  4ad-5bc
= XT 7 YT 2ap

In fourth quadrant point equidistant from axis will have sum of x & y co-ordinate =0

FqATqAT A el F SRR G R X, y D 2D BT A% 21711 =0

2bc — 2ad " 4ad - 5bc _
2ab 2ab

— 2ad -3bc=0

—

The locus of the foot of perpendicular drawn from the centre of the ellipse x* + 3y? =6 on any tangentto itis

AT X2+ 3y2=6 D da I D! [HAl T W R g Y &4 & g6 &l fog 9 2

(1) (x* +y?)* = 6x* + 2y° (2) (x* +y?)* = 6x* -2y
(3) (X*—y?)? = 6x*+ 2y° (4) (X*—y?)? = 6x* - 2y*
Ans. (1)

P(h,k)
—C,/xz s

equatlen of line through (h, k) & perpendlcularto Imejolmng it to origin.

bt

95 (h, k) 9 ST dlell 3R o fd & $Hd! Ael arell Y41 & offdd, Y@l &l 94
-h
(=K = —~ (x=h)

~ -h h? +k?
= YE KT T

Since it is tangent to ellipse, Tfd T2 <Tdgd B el 3@ 2 3R
02 — a?mz + b2

2
h? +k? _ h2
— K Gk—2+2

= (X2 + y?)? = 6x? + 2y?is the reqd. locus. 31t fa=uer

Let C be the circle with centre at (1, 1) and radius = 1. If T is the circle centred at (0, y),

and touching the circle C externally, then the radius of T is equal to :

SRR

passing through origin

A1 C Udb 9 & FTHaT &g (1, 1) W I Fsar =18 | afd Tag (0, y) arell g 2 W1 4o fd=g ¥ & $HR Wil

g a1 9 C I 91 w4 A W Il 2 d T DI 91 SRR 2

) 1 3 V3
)5 @ 7 ® 5 4) =
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Sol.

82.

Sol.

83.

Sol.

Ans. (2)
c,(1,)r =1

c, 0, y)r,=ly|
G’ICE = r‘l * rE

Ja-0)2 +(1—y)2 =1+]y

2-2y+y =y + 20y + 1
4ly| =1
1
M:Z
1
Y= 7

The slope of the line touching both the parabolas y* = 4x and x* = - 32y is :
RAAT] y2 = 4X AT X2 = — 32y GIF] HI W3 B dlell Q[ DI YIurdl 8 :

1 1 2 E 3 ] 4 <
(™) 5 2 3 3 5 @
Ans. (3)
1

2=4. — + —
y X =Y =mx -
X:==32Yy

D i [mx+1]
X2 ==32 m

32
X>+32mx+ —=0
m
32

D=0 =(32m)—-4 x F=0
32m*=4
mS—l m—l

8 2

X

= —+2
Y=

. . X=1 ¥-8 2%, . .
The image of the line T: 1 = & inthe plane 2x -y +z+ 3 =0 Isthe line:
. X —1 -3 z-4 .
TJHAA 2X—y+z+3=0FH @l TZYT: - & Ufdfdd drell @1 28
1 X-3 Yy+9o z-2 5 X-3 y+95 z-2
(1) 3 1 -9 2) -3 —1 9
2 X+3 y-95 z-2 4 X+3 y-5 z+2
(3) 3 1 -5 () -3 —1 S

Ans. (3)

y-3_ z-4 -2(2-3+4+3)
1 1 4+1+1

X —1
2

x-1 y-3 z-4
2
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&4.

Sol.

85.

Sol.

Image of point (1, 3, 4) on given line in the given plane is (-3, 5, 2)

T ) Ryd fd=g (1, 3, 4) &1 G¥dd A ufafaw 2 (-3, 5, 2)

Line is parallel to given plane X&T & 90 @ WX 8 3, 1, =5

So, image g4dfiv ufdfdd
X+3 y-5

—

3 1

Z—2

-5

The angle between the lines whose direction cosines satisfy the equations /+ m+n=0and /2= m?+ n?is

&l @MU o fad BIoar, BRI [+ m+n=0dAT £=m?+ n> Pl AIE PR &, P 41 DI DIV &—

OF @ 3
Ans. (3)

L=l cssoscssce (1)
2 =m2 +n? e (2)

m=0 or / ==m

T
3 5

so direction ratios are sdfeTy fgeh arurd 8-1,0,1 3R and—1,1, 0

[

a,a, +b,b, +c,C,

A

- C0SO =
U/a? + B 03 Jol + 03+ |

1+0+0 1

V2 42| 2

—% €080 =

h==
3

If [3xbbxc Exé’]: x[ﬁ b a]z then % is equal to

R b bx6cxa|=rfabef & a AT R

(1)0 (21 (3) 2
Ans. (2)
LHS=[axb b xC Cx a]
=[p b x Cx a] (where i@l p =3 x p)
={p x(b x C)}.(Cx a)
={(p. )b —(p.b)C}.(Cx &)
={[@ b Clb-[a b C]C}(Cxa) (Asp=a2a xb)
=[a b C][b C a]-0(-[a b b]=0)
b C])

@ 5

(4) 3
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1 1
86. Let A and B be two event such that P(AuB): % P(AnB) = 2 and F’(E)= R where A stands forthe

complement of the event A. Then the events Aand B are :
(1) independent but not equally likely

(2) independent and equally likely

(3) mutually exclusive and independent

(4) equally likely but not independent

qE1 ATT B &1 U geA @ fdb P(AUB):%,P(AF‘\ B) = %H%‘JIT P(ﬁ)=% ¢ Sdfe A TSl AD Reb Dl

gIAr 8 | ) g AT B :

(1) WAH 2 IR FAT™TE] T8 2

(2) A g TAT FEHEHE! 8

(3) TR 31aoit dT a8

(4) THERHTE! B IR=] WA Tl g
Sol. Ans. (1)

e L 1 —\ 1
Given fear &1 8 P (AUB)=€$ P(ANB) = T p(A):Z
1
- 1-P (AUB)=—
§)
= 1-P(A)-PB)+P(A UB):%
3 1 1
1-2—PB)+—=— . =1 _ BN
— 177 ®) 18 (.. PA)=1=P(a))
5B e &
=FE) =gty i b
-. A and B are not equally likely. A TT B4 Hal 2
3 1 1
Further g P(A). P(B) = EXEZI:P(AHB)
-. Aand B are independent events A 3R B Xd4 gcHU &
87. The variance of first 50 even natural numbers s :
Ugell 50 T UTdhd A3l & JHR 8
437 833
(1) 437 (2) e (3) e (4) 833

Sol. Ans (4)

i = D xi-%% > (%517 _2(1P+3%+...449%) _ 2(1° +2° +...+50%) - 2(2* + 4% +....+ 50°)
50 50 50 50
= 833

(sin“x + cos*x) where x e Rand k > 1. Then f,(x) — f(x) equals :

x| =

88. Letf (x)=

A1 f(X) = %(sin“x+ cOS*X) &, STal x e RAATk>1 2, dl f,(x) = f (X) IR 2

1 1 1 1
(1) o - ® 5 4 3
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Sol. Ans. (2)

1
f (x)= K (Sin X + cos*x)

1, . 1, . 1 1
f,—f = Z(s:n4x+cos4 ><)—g($|n5><+c,0$6 X) = 2 (1-2sin®x cos?X) — = (1 = 3sin’x cos’)

89. 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 :

U gefl 2091 99 Ud HEaieR @Y & RER ) 981 2 97 3961 41 & e {95 O ¥ S99 PV 45° 2 | JB
gefl O ¥ W &S Q9 d ISdT 2 | U b & 918, O ¥ Uell &1 I~ DIV ¢ & 30° X8 Sfrdl = | a1 (Al
gfc 9. H) uell &1 AT B

(1)202 (2) 20(+/3 —1) (3) 40(+2 —1) (4)40(\3 —/2)
Sol. Ans. (2)

BA=0OA=20

1 BA

J3 ~ OA'

OA'= JEB'A'

OA+AA'= /3 x 20

AA'= (/3 —1)20

_ (f3-120
1

= (3 —1)20

V

90. The statement ~(p <& ~Q) is:

(1) a tautology (2) afallacy (3) equivalenttop «& q (4) equivalentto~p < g
HAT~(p <> ~q) & :
(1) U Y=imldd (tautology) (2) T BN (fallacy)
B)p & qb A 4)~p & qP TH
Sol. Ans. (3)
Method-1 : ~(p <> ~Q)
P9

T

F

F

T
Method-2 logically equivalent of ~(p <> ~q) &T dlfbd JATT isp <> q 2

ZOLLEGE.



Read the following instructions carefully

fA=forRaa Ade <a= 9 ue

10.

1.

12.

13.

14.

15.

The candidates should fill in the required particulars on the
Test Booklet and Answer Sheet (Side-1) with Blue/Black Ball
Point Pen.

For writing/marking particulars on Side-2 of the Answer Sheet,
use Blue/Black Ball point Pen only.

The candidates should not write their Roll Numbers anywhere
else (except in the specified space) on the Test Booklet/
Answer Sheet.

Out of the four options given for each question, only one
option is the correct answer.

For each incorrect response, one—fourth (“4) of the total marks
allotted to the question would be deducted should be deducted
from the total score. No deduction from the total score,
however, will be made If no response Is indicated for an item
In the Answer Sheet.

Handle the Test Booklet and Answer Sheet with care, as under
no circumstances (except for discrepancy in Test Booklet
Code and Answer Sheet Code), another set will be provided.

The candidates are not allowed to do any rough work or
writing work are to be done in the space provided for this
purpose in the Test Booklet itself, marked 'Space for Rough
Work'. This space is given at the bottom of each page and in
one page at the end of the booklet.

On completion of the test, the candidates must hand over the
Answer Sheet to the Invigilator on duty Iin the Room/Hall.
However, the candidates are allowed to take away this
Test Booklet with them.

Each candidate must show on demand his/her Admit Card to
the Invigilator.

No candidate, without special permission of the Superintendent
or Invigilator, should leave his/her seat.

The candidates should not leave the Examination Hall without
handing over their Answer Sheet to the Invigilator on duty and
sign the Attendance Sheet again. Cases where a candidates
has not signed the Attendance Sheet a second time will be
deemed not to have handed over the Answer Sheet and dealt
with as an unfair means case. The candidates are also
required to put their left hand THUMB impression in
the space provided in the Attendance Sheet.

Use of Electronic/Manual Calculator and any Electronic. ltem
like mobile phone, pager etc. is prohibited.

The candidates are governed by all Rules and Regulations of
the JAB/Board with regard to their conduct in the Examination

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
under any circumstances.

Candidates are not allowed to carry any textual material,
printed or written, bits of papers, pager, mobile phone,
electronic device or any other material except the Admit
Card inside the examination hall/room.

10.

1.

12.

13.

14.

15.

oRIefiedl 1 uRiet gRADT SR STR U3 (T%6-1) UR a1fesd faavoT
el /el dfct @rse 99 F 81 9RAT 2 |

SR UF & U8-2 R fJarey fore= /3ifhd &= & fow daa
A /@1 @it @rge U= &1 YT Y |

TRIET GRAD1/STR T3 IR HEIRE W= & sretrar aRierefl 7o
3TIhHID 3T hal ol (1% |

Tdd U39 & o &g T IR fdwedl 8 ¥ &ad Uh fdsaa gl
2|

TP Terd SR @ fore 99 ved & fog [eiRa g ol # 4
TS AATE (Va) 3D Bl T W Dre folw AU | afd SR U3
7 fBdl g9 BT Py IR AL QAT T 7, A Bl AWM H F DIy
3% a8l B ST |

UR1eT GRAhT Ud SR U BT YD AN BN f it fedr A
gRRIf § (Haet ulen YRGS vd STR U & Ghd ¥ =T
o1 Reyfd @1 BIeH), U wWien JREDT Iude 8l R
GG |

ST U3 IR DIy W X% B IT forarsg o1 o, gXier R o
eITRd 718 Sl b ‘Y% &l & folv S8’ §IRT ARTIfed 8, IR &l
fea1 SITQT | T8 S8 Us Ut R A Bl 3R R YRas &
3 H U U IR S T[S B |

URIEAT TR B W), gienell $el /2l Bled | Jd SR U $é
F1eTe 1 37aeg |iU < | TRIETRI 1T |1 $9 UXIeT JRKID] Bl

ol ST 96hd & |

g8 S R Ucd® uRIenel e ol 341 gdel wre fa |

refieres a1 FRieres &1 faRiy orgafa & fa=1 &g aienefi su
W A BIS |

PFIIRA AR1eTPd BI 39T SR UF QU 991 vg SuRefd o3 w=
GART EER 6y fa=1 w18 ulenedl gsien &fat &1 8IS | Il
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