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AN £\ e\ =T
The volume (V) of a monatomic gas varies with - - K..r
its temperature (T), as shown in the graph. The (— —
ratio of work done by the gas, to the heat d Q =N c * b'r

absorbed by it, when it undergoes a change from

state A to state B, is = y
tat ét tate B, 40=x (-E— f;) AT N‘rb:ti’“e:bcmwe
i T4 <ovldbant-
T AW= Pd \ Raly X 4 A'r A oﬁﬁaou&rak{"

> Cequu ted gakio — % :)1?4!7/
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The fundamental frequency in an open organ
pipe is equal to the third harmonic of a closed
organ pipe. If the length of the closed organ pipe
is 20 cm, the length of the open organ pipe is

(1) 12-5cm

funda ment L X,

s 1

(2) 8cm
13-2 cm
(4) 16 cm

At what temperature will the rms speed of
oxygen molecules become just sufficient for
escaping from the Earth’s atmosphere ?

(Given :

Mass of oxygen molecule (m) = 2:76 x i1 kg
Boltzmann’s constant kg = 1-38 x 102 JK™
(1) 5016x10*K
(2) 8360x10*K
3) 2508x10*K
4) 1254x10*K

&'CQV-Q'ACX’.
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At what temperature will the rms speed of ANL-2
oxygen molecules become just sufficient for

: X 0
:eé?js;?g from the Earth’s atmosphere ? 'ﬁef- ¢ 4 e = ' l 2 km /ea
Mass of oxygen molecule (m) = 2:76 x 10 2° kg =560 N/ ec
Boltzmann’s constant kg = 1-38 x 10723 J K1) ~2
P 200 = = V= 3"BT 2% 1 3@ X162
(1) 5016 x10°K ~
27" 8360 x 10* K 276 X526
. 4
(3) 2:508x10° K Tc 6'36‘0 x lo(f K

(4) 1254x10*K

The efficiency of an ideal heat engine working ANL~ ‘f
between the freezing point and boiling point of
water, is

(1) 625%

(2) 20%
26:8%

(4) 12:5%

M RT ACK MATN RNAD CRTATER AT AS [2 NEW DELHT
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i
.

A carbon resistor of (47 + 4-7) kQ is to be marked
with rings of different colours for its
identification. The colour code sequence will be

(1) Yellow — Green — Violet — Gold

(2)  Yellow — Violet — Orange — Silver
(3) Violet — Yellow — Orange — Silver
(4) Green — Orange — Violet — Gold

AN (- ¢

G%7:L‘Q"TJ K ~8tim

<m<lo t oY/ e
I L—= LlXNE

let “sRAVGE

ColelR coPC 4 <ARRoN £&R]Ltsk
NUREBCE HUTIPLICE <oLoR
B o 10° Goro S
e D e o 102' NocoLsE 20)
¢Bnve e o = 153
PELLOW b 4 lD"
=4 ¢ « [O‘r
RLUC I3 ¢ ’06
VitoLe Tt v 7 107
WHITE W T ot
goL o ¢ 15"
L)Lveg, S =
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A set of ‘n’ equal resistors, of value ‘R’ each, are n K a
connected in series to a battery of emf ‘E’ and A\;
- —W——— —wWW———

internal resistance ‘R’. The current drawn is I. Q
Now, the ‘n’ resistors are connected in parallel to N
the same battery. Then the current drawn from
battery becomes 10 I. The value of ‘n’ is

1 20 LK LC-) chcel s

2 11 E
10 T- — o, e

@) 9 U: QA\—(-K
i ne+e )~ %+@ l°<—i\(*‘/):"/({‘%

L tio=nt1=> n- l%\—“fo-l
N*—|lp=9Gn > N*-FIN 10 =p
"W— lon+m —\o =d
N(n-10) +i(n-19=p
(-1 (n+) =D

nE-y 9958461445,01141032244

N\

T
i
ik
A




A battery consists of a variable number ‘n’ of
identical cells (having internal resistance T’
each) which are connected in series. The
terminals of the battery are short-circuited and
the current I is measured. Which of the graphs
shows the correct relationship between I and n ?

I
(1) Tf
(@) —>n
I
(2) T i
0 —n
I—
@ 1
(@) —>n
I
(4) T
(@) —>n

R

~» N ~cellc £
€-o Ls chog t+ -
IxXo +et-nt=p Lrvewd t

L. Cic Indebcndcnt of
.

— M-
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Unpolarised light is incident from air on a plane

surface of a material of refractive index ‘W. At a
particular angle of incidence 7, it is found that \,ljl w{

1 (b ND U‘
i = sin_l(—J Q,

: fo-¥
‘/ Reflected light is polarised with its electric X

vector perpendicular to the plane of ' C -P T

ot
AbbLly Snadl ¢

(3) Reflected light is polarised with its electric \qoi.p

vector parallel to the plane of incidence L AW a,t— £ K-(f ace

4) i=tan_1[i] X (T
lSthalp = WSin (Go-Cp)
g\'f\ Lb o ,L( 4, :4 (_b
}A.: o (p

Co= tak" (W) 9958461445,01141032244

the reflected and refracted rays are

o8<

'0

perpendicular to each other. Which of the /

following options is correct for this situation ?

incidence




In Young’s double slit experiment the separation
d between the slits is 2 mm, the wavelength A of
the light used is 5896 A and distance D between
the screen and slits is 100 cm. It is found that the
angular width of the fringes is 0-20°. To increase
the fringe angular width to 0-21° (with same A

and D) the separation between the slits needs to

be changed to
(1) 2'1mm
(2) 1'9mm
(3) 1-8mm
(4) 1'7mm

An astronomical refracting telescope will have
large angular magnification and high angular

resolution, when it has an objective lens of
\())/ large focal length and large diameter
(2) large focal length and small diameter
(3) small focal length and large diameter

(4) small focal length and small diameter

AN

5= B2 -

Angulat widin 8= L

AY 2

Oxe ~ 2

2 M
0-20
O 2\

2 R

7/

:_X'_d:_>4

O 2P=_2
4
0’20
o‘:_l

= I'Smm

ANS- 1O — £o€ deleciope

Apgulay wopn freabm =
Aowlat pesolutton - 2

fo—> Showd

- be

:g'c. Lavrge

b2

£ howld
be e
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11.

12.

The ratio of kinetic energy to the total energy of AN £~ ) l f n &o h £ 067 -y (7'

an electron in a Bohr orbit of the hydrogen atom,

is KE ¢ TE 2¢ | %—1

1 2:-1

¥ 11 EE- —-TE

3 1:1

A_I)l electron of mass m with an initial velocity Ing HO«Q. Aeb<o i L'e WAy e [ cy\_f -
A

V=Vyi (Vo> 0) enters an electric field '-R_

Y=ol xo = B WoE = €

E =-E;i (E; = constant > 0) at t = 0. If A is M.o-o ’

its de-Broglie wavelength initially, then its 2 = © Eo

de-Broglie wavelength at time t is $el0 g { a_f e -h me &_—
1) At 6 €
eEot] P Utk -"\%o + ('e_——PM>€

BLOCK MAIN ROAD GREATER KATLASH 2 NEW DELHIT
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For a radioactive material, halflife is AN (~|1>
10 minutes. If initially there are 600 number of

nuclei, the time taken (in minutes) for the ND 0% Y\.MC- la i%?f‘ ~&§00 "'4 O

disintegration of 450 nuclei is =[SO

(1) 30 N= ND('L)

- €0 —¢oo (_L)"ae-) (J/)’L
(4) 15

When the light of frequency 2v, (where v, is

\

Cotald trme-mx T, - a_xlv-—:.owdw

threshold frequency), is incident on a metal

plate, the maximum velocity of electrons emitted AN S~ l Lf —> k'@ Fang k"QD - K .G

is vi. When the frequency of the incident
radiation is increased to 5v), the maximum h’(:"%b) :k"? D+ _i_ W\S-l 2 .__®
velocity of electrons emitted from the same plate

is vy. The ratio of v, to vy is h (C .90) = 0\’.90 + l{. " S‘LL — @

1) 4:1

2 1:4 k'Q,_.,:‘ KW\S'lL
e hCADD =l WmOL>
4) 2:1 ' | '\9'(9—

A 5.
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15.

16.

In the circuit shown in the figure, the input
voltage V; is 20 V, Vg = 0 and Vg = 0. The

values of I, I and P are given by
20V

(1) Ig=20pA, Ig=5mA, f=250

(2) Ig=25pA, Ic=5mA, B=200

(3) Ip=40pA, Ig=10mA, B =250

4) Ig=40uA, Io=5mA, B=125

In a p-n junction diode, change in temperature
due to heating

(D
(2)
3

(4) ~affects the overall V — I characteristics of
\/p-n junction

does not affect resistance of p-n junction
affects only forward resistance

affects only reverse resistance

ANS 1€

ITnbut clitew™
26< T:c. £3 + '\9b€

20c= I;,xcoowa v,
) A 208 Ambp

b 5&9}((05 L

= ?6 X1d J
= 2XI600 < 3° =

“soXlo®
6 Wt but c.wcul{'

p-Tc -
Ty

20= 1424'\'/44

__(,?z@ &

T 4Ax(ed
buL \-0 ‘1" in temb tofal wo of elechon
hole baur 4 Lcdictance & wne
aLrode cv\m
hence \f -cpay
AR

sxlo
AIOXlo

/
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17.

18.

In the combination of the following gates the
output Y can be written in terms of inputs A and
B as

Ae L

Be [ [ Y
(1) A.B+A.B

(20 A.B+A.B

3) A.B

4 A+B

An em wave is propagating in a medium with a
velocity ;)7 = Vli\. The instantaneous oscillating
electric field of this em wave is along +y axis.
Then the direction of oscillating magnetic field of
the em wave will be along
(1) -y direction

+ z direction
(3) -z direction

(4) —xdirection

ANPO QvA‘(é

Ae e G OTE

—

=AC
+a €

9958461445,01141032244




19.

The refractive index of the material of a prism is
V2 and the angle of the prism is 30°. One of the
two refracting surfaces of the prism is made a
mirror inwards, by silver coating. A beam of
monochromatic light entering the prism from the
other face will retrace its path (after reflection
from the silvered surface) if its angle of incidence

on the prism is

1 30° A—bl’i’x Sy\gll'c law)
P ak tne (uY face AR

(3) 60°

(4) zero l S\V\C = J_l_ Slll\aao

P (1)

9958461445,01141032244




20.

An object is placed at a distance of 40 cm from a | _L 1, R L)
concave mirror of focal length 15 cm. If the object ?‘: ‘ + -L wla.
is displaced through a distance of 20 cm towards \ W
the mirror, the displacement of the image will be — -l-‘g-_ = J_ - —L-It—D
(1) 30 cm towards the mirror | ‘ Vi C P
(2) 36 cm away from the mirror '\[_l— = A—lg = TS ‘g_‘ Y 1S
(3) 30 cm away from the mirror \ ‘" _ 24 ¢ -
(4) 36 cm towards the mirror o]
- ‘ “O‘O'Mfcc&-'a L pAac e “<—40C 1

20 L towWayd & the MUTY .

!
W = <-2cm

1 BLOCK MAIN ROAD GREATER KATLASH 2 NEW DELHI
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21.

The magnetic potential energy stored in a certain
inductor is 25 md, when the current in the
inductor is 60 mA. This inductor is of inductance
(1) 1-389H

(2) 138-88 H

(3) 0138H

(()X' 13-89 H

22,

An electron falls from rest through a vertifal

| T

—~3
2x28 X0 560
Soxbs |56 26

= [3-9H

distance h in a uniform and vertically upward
directed electric field E. The direction of electric
field is now reversed, keeping its magnitude the
same. A proton is allowed to fall from rest in it
through the same vertical distance h. The time of
fall of the electron, in comparison to the time of
fall of the proton is

(1)

(2) 5 times greater

y smaller

(4) equal

10 times greater

AN -2 Ma:egg
L A= €L
R = -2‘_— 4t

W\
=L (28)+
t-

2 hm
< e

£ X [m

< RU L a0 WM €S

W'l tade cmalled
twme
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24, A tuning fork is used to produce resonance in a AN C— Q,ﬂ
glass tube. The length of the air column in this

tube can be adjusted by a variable piston. At

room temperature of 27°C two successive (ﬁ__ > ’? (L Ll)
- aA—

resonances are produced at 20 cm and 73 cm of
column length. If the frequency of the tuning fork

is 320 Hz, the velocity of sound in air at 27°C is = 2X3230 <—lg — 20))( | 5 +
(1) 350 m/s -
(2¥" 339 m/s = 329-2 m¢
(3) 330 m/s
(4) 300 m/s
AN (-2

25. A pendulum is hung from the roof of a
sufficiently high building and is moving freely to \ A‘ = W )‘X
and fro like a simple harmonic oscillator. The
acceleration of the bob of the pendulum is

L
20 m/s? at a distance of 5 m from the mean 20 = W C;‘)
position. The time period of oscillation is

p g —
(1) 2s W= A\'"b W = D"Kab/('ee
2 7 T= 27 Zﬂ’

3) 2ms w ey ﬂ <€c¢
4) 1s

M BLOCK MAIN ROAD GREATER KAILASH 2 NEW DELHI
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26.

27.

A metallic rod of mass per unit length AN “"2—‘6 "
e . Y& e fecod ~
0-5 kg m ~ is lying horizontally on a smooth \D

inclined plane which makes an angle of 30° with At C.Q ML,&J. byl L ‘M

the horizontal. The rod is not allowed to slide

down by flowing a current through it when a VVX SIv\a( Fz

magnetic field of induction 0-25 T is acting on it

in the vertical .directi.on. Th‘e current flowing in \“\% A\“roh ™™ 'Pg o a
(til)e rol(i1 .t;)6k2ep it stationary is V'% &. oA = @ m L (st A /

(2) 598A Btg ' an d O(
3) T714A

@ 132 eL_( M) & tanet = (6S) X106 taad

A thin diamagnetic rod is placed vertically o X9
between the poles of an electromagnet. When the — l |-3 S A| " '

current in the electromagnet is switched on, then
the diamagnetic rod is pushed up, out of the AN S...Z"[
horizontal magnetic field. Hence the rod gains
gravitational potential energy. The work

required to do this comes from < u"( "\ c V\k £5 (,{'( e 'eMQ( ? F
(1) the lattice structure of the material of the
rod

(2) the magnetic field e
Mthe current source '{D < Md ey ff l"o #\'e "'O'a
(4) the induced electric field due to the
changing magnetic field

E 281 BASEMENT M BLOCK MAIN ROAD GREATER KAILASH 2 NEW DELHI
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28. An inductor 20 mH, a capacitor 100 uF and a ANL-20
resistor 50 Q are connected in series across a

source of emf, V = 10 sin 314 t. The power loss in ? - V-‘ m< I‘f ms ¢oL c?
the circuit is
1) 274W Xe= *L‘. = \Mrms <qu><(
U3 0T9W = =6 = {!“W\S) “ - <'°/r)"
4 113W 214 X100% [ €D

2
- L R ETx
= 079 wat &
is 5 div/mA and its voltage sensitivity (angular ANC ~ 2?
deflection per unit voltage applied) is 20 div/V.

29. Current sensitivity of a moving coil galvanometer

The resistance of the galvanometer is fs€ mow ol ZQ-QVQVIO melef
¥ 2500 NRL A=k (8)

(2) 25Q 9 Hg A

3) 40Q I =F= il cu-g-[cvut&evuhwx
@ 5000 @ _ Vn — §X\ Ve =B _NeA _ \plhare Lenctiviy

e 20% 52 T &
=250 6w, 9958461445,01141032244
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30.

31.

A body initially at rest and sliding along a
frictionless track from a height h (as shown in
the figure) just completes a vertical circle of
diameter AB = D. The height h is equal to

| <3

(1

% B W = 3w O

%D ,Z/'f\: S_:a( = A~ 'S_E—_'T—%D

(3)

(4)

Three objects, A : (a solid sphere), B : (a thin
circular disk) and C : (a circular ring), each have
the same mass M and radius R. They all spin
with the same angular speed ®w about their own
symmetry axes. The amounts of work (W)
required to bring them to rest, would satisfy the
relation

(1) Wp>W,>Wgq
(2) Wp>Wp>Wg
3) We>Wg>W,
(4) Wu>We>Wg

AN ¢<-=20

|

w“cfwgfwaf.‘%

wWolkk—-doN e — choke 1n k¢
W - LoneVont”

W= 1z Tw*
Weol T




32. A moving block having mass m, collides with
another stationary block having mass 4m. The
lighter block comes to rest after collision. When
the initial velocity of the lighter block is v, then
the value of coefficient of restitution (e) will be

(1) 08
\2” 025
(3) 05
4) 04

33. Which one of the following statements 1is
incorrect ?

(1)  Frictional force opposes the relative motion.

(2) Limiting value of static friction is directly
proportional to normal reaction.

(3) Rolling friction is smaller than sliding

friction.
w4 Coefficient of sliding friction has
dimensions of length.

AN £~-22

An
o) o
\\=o Va

m, \Jl + My Vs
=Mmce) +4mVa

m
-
T Uy=0

W\l M.\ +W\2_ M-;.:
M) +0

e = Y-V V/"-o.z_l.,-_-o-n.s-
W)—U, V-0 4
AN C-3>
£- ue = hi= T _Newton
Vew ton

et

No Drimen ¢1ion
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34.

35.

A toy car with charge q moves on a frictionless
horizontal plane surface under the influence oi)a
uniform electric field E . Due to the force qE,
its velocity increases from 0 to 6 m/s in one
second duration. At that instant the direction of
the field is reversed. The car continues to move
for two more seconds under the influence of this
field. The average velocity and the average speed
of the toy car between 0 to 3 seconds are

respectively
(1) 1m/s, 3:5m/s

U2 1m/s, 3m/s
(3) 2m/s, 4m/s
(4) 1-5m/s, 3m/s
A block of mass m is placed on a smooth inclined
wedge ABC of inclination 6 as shown in the
figure. The wedge is given an acceleration ‘a’
towards the right. The relation between a and 6
for the block to remain stationary on the wedge
is

A
2
>a
m
C B
(1) a=gcosH
g
2 =
T
3) a= 2
cosec 0
(4) a=gtan® = R R R

G—

£
{':_—_D ——>k" {‘flrec f—;‘ It:lSec,

| t =0

P4
A _ -0 _

- I s

t-o '\'o‘{::l

€ V=EmT' S
‘3

&stec
t=1 bo £=2cea
S=3OMY Gog el cnm>

=3amit = €-3= amk
€3z 6- L (O (D =-amk

Tot Al ucyace bsay elled = 2422

Totad Auspla cement =g oyt MF

P>

e I
6 Ms
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35. A block of mass m is placed on a smooth inclined

wedge ABC of inclination 6 as shown in the ebam e
figure. The wedge is given an acceleration ‘a’

towards the right. The relation between a and 6

for the block to remain stationary on the wedge
is

A 2 Alowne % @urc P

=0 N = ML D%
C B N ¢&8 = e >) a
W a=gcos

S & QV ATl 6N

@ a= 5o ] | & CD/&QVAﬂoN S

g
3 =
3 a cosec 0 lj/.C\v\g =
(4) a=gtan® o (01\19' }ma

JLOCK MAIN ROAD GREATER KATLASH 2 NEW DELHI
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36.

The mom—ent of the force, E = 4,i\ + 53 — 61/1\ at i .

(2, 0, — 3), about the point (2, — 2, — 2), is given by n — -3

1) -7i-87 -4k z =1 X ‘(

@2 -—4i-7 -8k —“—‘C*{-“Gc)x-f

@ -8l -af -7k =(2lrof-2k) - (2C—f=R)R

(4)

AN A
~7i -4j -8k

T

= (/f-ak—/ﬁzq+zl<]>< (4l
= (2@—2}*(&(?-&{(‘:—42]
4

—bobﬁ

=L] 260~ CC—DB +(g(— 4 -&)
:L'[-zx+s]+56-«)+u—a) +E (o-07
(DG CD-B F

ATER KAILASH 2 NEW DELHT
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38.

v

A student measured the diameter of a small steel
ball using a screw gauge of least count
0-001 cm. The main scale reading is 5 mm and
zero of circular scale division coincides with
25 divisions above the reference level. If screw
gauge has a zero error of — 0-:004 cm, the correct

AN -3

BLAMETEE. of tHe RALL

diameter of the ball is - Mg (_\. C €. X Cltﬂ + éablVUl")-—z«U

(1) 0053 cm
(2) 0525 cm

et¥ol

(3) 0521 cm = O5tm + 25 XC001) - (— 004)
= O'S + 028 4 604

(4) 0529 cm

A solid sphere is rotating freely about its
symmetry axis in free space. The radius of the
sphere is increased keeping its mass same.
Which of the following physical quantities would
remain constant for the sphere ?

(1) Rotational kinetic energy
(2) Moment of inertia
(3) Angular velocity

(4) Angular momentum

ANLI—2F7
since exictnal to¥ que =0
Text - .C_Q—(: =0
4 bassfblaoua

bqkew ulay¥ momentyua
WU demorn coug radt .
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39.

The kinetic energies of a planet in an elliptical
orbit about the Sun, at positions A, B and C are
K,, Ky and K, respectively. AC is the major
axis and SB is perpendicular to AC at the
position of the Sun S as shown in the figure.
Then

W bes Chels
A C

\IS\_/
(1) Kg<Kj<Kg

W Ky >Kp> K
@ Kg>K,>Kg fewaun cowl Yot

WO Ba = Fe T2 = MFLb Dy
Ya < e <Y
')9-_/_\ > ‘\91) ?"\92;
ke o (»*
ko> (kerg>ked
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40.

A

41.

If the mass of the Sun were ten times smaller
and the universal gravitational constant were
ten times larger in magnitude, which of the
following is not correct ?

(1)

Time period of a simple pendulum on the
Earth would decrease.

(2)

Walking on the ground would become more
difficult.

(3) Raindrops will fall faster.

‘g’ on the Earth will not change.

A solid sphere is in rolling motion. In rolling
motion a body possesses translational kinetic
energy (K;) as well as rotational kinetic energy

(K,) simultaneously. The ratio K, : (K; + K,) for
the sphere is

(1) 10:7
¥ 5:7
(3) 7:10
4) 2:5

AN ¢-AD

9{ & Inetcud

Mal becowneL O
“a'me nen g N CY Cad el

- &1
g~

AN (-4




42.

43.

A small sphere of radius ‘r’ falls from rest in a
viscous liquid. As a result, heat is produced due
to viscous force. The rate of production of heat
when the sphere attains its terminal velocity, is
proportional to

1
@ 1?
3 1°
(4) rt

= <n°«l¢v‘.f\>~ 1
Wj— P\I—-Fv:D - Mﬁ-ﬁ
F042 (05— €TV~ 4q s g0
4% (0=~ STANHY

A,
the temperature of the black body is now P = é -r[ ql .6\ '\9 4 L
changed so that it radiates maximum energy at = & T['Y\ 1'6\ C ns )4‘ €M ’a’l l“ <

3 ) .
1 h —X, th diated by it
wavelengt 1o e power radiate y 1 'f 0( 't
becomes nP. The value of n is
256
1 E
(D 31

The power radiated by a black body is P and it

radiates maximum energy at wavelength, A,. If

(2)

oo |k

(3
81

4) —
256
9958461445,01141032244




The power radiated by a black body is P and it AN ;_q Y
radiates maximum energy at wavelength, A,. If
the temperature of the black body is now N WAL Tz Lows Vart™
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44.

Two wires are made of the same material and
have the same volume. The first wire has
cross-sectional area A and the second wire has
cross-sectional area 3A. If the length of the first
wire is increased by Al on applying a force F,
how much force is needed to stretch the second
wire by the same amount ?
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45.

A sample of 0-1 g of water at 100°C and normal
pressure (1-013 x 10° Nm™) requires 54 cal of
heat energy to convert to steam at 100°C. If the
volume of the steam produced is 167-1 cc, the
change in internal energy of the sample, is
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