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PART : PHYSICS

Straight Objective Type (¥ IS UHR)
This section contains 20 Single choice questions. Each question has 4 choices (1), (2), (3) and (4) for its
answer, out of which Only One is correct.

39 TS H 20 Uhd fApedl U €| AP U B 4w (1), (2), (3) 7 (4) &, N o Riw v 9 = |

1. A block of mass m is suspended from a pulley in form of a circular disc of mass m & radius R. The
system is released from rest, find the angular velocity of disc when block has dropped by height h.
(there is no slipping between string & pulley)

1 |4gh 1 |2gh 2gh 4gh
Dris A @RS GRS

Ans. (1)
Sol.  mgh= Lv i lie?
2 2
v = oR (no slipping)

2
mgh = Lmewr? + LMRT 2
2 2 2

mgh = 3 me?R?
4
o= |80 _1 j4gh
3R? RV 3

2. Three point masses 1kg, 1.5 kg, 2.5 kg are placed at the vertices of a triangle with sides 3cm,4cm and
5cm as shown in the figure. The location of centre of mass with respect to 1kg mass is :

2.5kg

5cm
4 cm

1.5kg
1kg 3cm

(1) 0.6 cm to the right of 1 kg and 2 cm above 1 kg mass

(2) 0.9 cm to the right of 1kg and 2 cm above 1 kg mass

(3) 0.9 cm to the left of 1kg and 2 cm above 1kg mass

(4) 0.9 cm to the right of 1 kg and 1.5 cm above 1kg mass
Ans. (2)
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Sol.  Take 1kg mass at origin
2.5kg v
5cm
4 cm
1.5kg X
1 kg 3cm
X, - 1x0+1.5x3+2.5x0 _ 0.9em
5
v, - 1x0+1.5x0+25x%x4 —2em
5
3. In a single slit diffraction set up, second minima is observed at an angle of 60°. The expected position
of first minima is
(1) 25° (2) 20° (3) 30° (4) 45°
Ans. (1)
Sol.  For 2" minima
d sind = 2,
sing = g (given)
) :
= —=— ()]
d 4
So for 15t minima is
dsin =
sind = %: @ (from equation (i))
0 = 25.65° (from sin table)
0~ 25°
4, There are two infinite plane sheets each having uniform surface charge density +¢ C/m?. They are
inclined to each other at an angle 30° as shown in the figure. Electric field at any arbitrary point P is:
Y
+c
°
P
30°
+c X
( ) ( )
1) = U_ﬁ y_if( 2) =2 1+ﬁ 9_E)“(
2¢, 2 2 2¢, k 2 J 2
( ) )
3) = U_ﬁ j+<x @) > L“_SJ%})A(
2g, 2 2 € 2 2
Ans. (1)
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Sol.

5. A parallel plate capacitor with plate area A & plate separation d is filled with a dielectric material of
dielectric constant given by k = ko(1 + ax). Calculate capacitance of system: (given ad << 1).

—_—
X
Ko€oA Ko€oA ad KoeoA Ko€oA od
1) =1+ oPd? 2) L0 114+ — 3) —20" 1+ ad 4) 20077194 =
()d(a)()d 2 @ 5 Grod @ {17
Ans. (2)
Sol. Capacitance of element = KEuls
—bg
X dx
ko (1+ ax)egA

Capacitance of element, C' = .
X

1 < dx
ZE | l KoeoA(L+ 0X)

1 ;fn(l+ od)
C  kpgpAa

Givenad << 1

1 1 a?d?
—=—— = |ad-
C  KkpgoAa 2

1 d (j
C  KpggA 2

C= —kOSOA (1+ a—d)
d 2
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Ans.
Sol.

Ans.
Sol.

Ans.

A long solenoid of radius R carries a time dependent current | = | t(1 —t). A ring of radius 2R is placed

coaxially near its centre. During the time interval 0 <t < 1, the induced current Ir and the induced emf
Vr in the ring vary as:

(1) current will change its direction and its emf will be zero at t = 0.25sec.

(2) current will not change its direction & emf will be maximum at t = 0.5sec

(3) current will not change direction and emf will be zero at 0.25sec.

(4) current will change its direction and its emf will be zero at t = 0.5sec.

(4)

| = lot — Iot?
¢=BA

¢ = ponlA

Vkr = — % = —ponAlo (1 — 2t)

V=0 at t=

N | =

VR
Resistance of loop

| /

//m t

and Ir =

If 10% of intensity is passed from analyser, then, the angle by which analyser should be rotated such
that transmitted intensity becomes zero. (Assume no absorption by analyser and polarizer).
(1) 60° (2) 18.4° (3) 45° (4) 71.6°

(B)

| = lo cos?0

|
9 —|,cos%0

1
cosh = — =0.31
V10
6=71.6°
angle rotated should be = 90° — 71.6° = 18.4°

Three moles of ideal gas A with g—P :g is mixed with two moles of another ideal gas B with g—P = i .
\% \%

C . . . .
The C—P of mixture is (Assuming temperature is constant)
Vv

1) 1.5 (2) 1.42 (3) 1.7 (4) 1.3
()
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7R o 72R
2
NCp +NyCp, -1 v, -1

Sol. ¥ mixture = =
n,Cy, +N,Cy, nR n,R

ny

11-1 v,-1
on rearranging we get,
Ymx—1 v1—=1 vp2-1
5 3 2
= — 4+ —
-1 1/3 2/3

Y mix

> =9+3=12

Tmix —
17 5
= Ymixure = 12 1+ 12

Ymix = 1.42

9. Given magnetic field equation is B = 3 x 1078 sin(wt + kx + ¢) j

then appropriate equation for electric field (E) will be :

(1) 20 x 107 sin (ot + kx + ¢) K (2) 9 sin (ot + kx + ¢) K

(3) 16 x 107 sin (ot + kx + ¢) K (4) 3 x 107 sin (ot + kx + ¢) Kk
Ans. (2)

E . .
Sol. B—° = C (speed of light in vacuum)
0

Eo=BoC=3x10%x 3 x 108
=9 N/C
So E=9sin (ot + kx + ¢)

10. There is a LCR circuit , If it is compared with a damped oscillation of mass m oscillating with force
constant k and damping coefficient 'b'. Compare the terms of damped oscillation with the devices in
LCR circuit.
(l)L—>m,C—>%,R—>b @ L—>m,C>kR—>b
1 1 1
@) L>k,Co>bR—>m @HL>=,C>=,R>=
m k b
Ans. (1)
Sol. In damped oscillation
ma+bv+kx=0
va‘
L
||
I
C
2
mIX b k=0 )
dt dt
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In the circuit
vt 9 9o
dt c
d’q _dgq 1 ;
L—+R—+=.g =0 ...(i
dt’ dat ¢ )
Comparing equation (i) and (ii)

m=L,b:R,kzl
c

11. A lift can hold 2000kg, friction is 4000N and power provided is 60HP. (1 HP = 746W) Find the maximum
speed with which lift can move up.

(1) 1.9m/s (2) 1.7 m/s (3)2ml/s (4) 1.5m/s
Ans. (1)
Sol. 4000xV+mgxV=P
60x746  _
4000+ 20000
V=186 m/s. ~1.9 m/s.
12. A H-atom in ground state has time period T = 1.6 x 107% sec. find the frequency of electron in first
excited state
(1) 7.8 x 10 (2) 7.8 x 10%6 (3) 3.7 x 10 (4) 3.7 x 10%®
Ans. (1)
2 3
Sol. TocLocn—xEocn—
v z z 7z
T_m_1
T2=8T1
=8x1.6x101°=128x 101
f2= ;16 ~ 7.8 x 101
12.8x10”
13to 25 Soon Available
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