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PART : PHYSICS

1. If angle of prism is equals to angle of minimum deviation. Given that n = Ja . then angle of prism is :
n " I I
1] = &y — 3 4) =
(1) 2 (2] 5 (3) 2 (4) A
Ans. (1)
Sol.

We know that

sin1A1—ﬁm]
n_ ——2—
. A
sin —
2]
E — sin(A) . 2sinA/2cosAl2
sinA/2) sinA/2)
‘II— = Cos(A2)
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2. Find total work done by gas from A to D?
2P I? = C
: [\
Ay
PeT | ! 2
Vo 2Vo 3Vo
(1) =3 PoVo (2} 3 PaVa (3) 2 PoVa {4) 5 PoVp
Ans. (1)

So. W = (Pa = Va) + 0 + 2Pa{-2V0)
W = -3PiVo
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L

3.

Ans.

Sol.

Ans.

Sol.

Ans.

Sol.

Find the charge on capacitor in steady state

BuF
[l
1502
A —————— W ————
1002
+ 11—
11
5V
(1) BuC (2) 16uC (3) 100uC {(4) 16mC

(2)
Current through 100} = i=% =02A

Potential drop acrass 1000 =V =IR=02 = 10 =2V
then charge stored on capacitor
Q=CV=8Bx10%x2
Q=16 puC

A satellite is nine times closer 1o earth compared to moon. Time pernod of moon s 27 days then time
period of satellite is

(1) 3 days (2) 9 days (3) 1 day (4) W3 days
(3)
; 3/2
T L]
T, g

- 32
T,—.*r2|41
T )

27[:'54#9
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2F 2
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|

In a series LCR circuil, inductance L = 100 uH and capacitance C = 10 nF. The angular frequency of
the source when current has maximum amplitude in the circuit is

| 1m0 2
(1) ? rad/s (2) ? rad's {3) 10° rad’s {4) 108 radis

(4)
1 1

o= = = 108 rad’s
T R BT TR
vLC 4107 x107®
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6. A concave mirrar has a focal length 'Tin-air. What is the focal length of this mirror when it is completely
immersed in a liquid of refractive index p 7
f f
Ll i (2} uF (3) 1 (4]
-1 2p-1)
Ans. (3)

Sol. f (mirror) is independent from u

T. A particle is projected with Kinetic energy K with an angle % from horizontal, then what will be Kinetic
energy at its maximum height ?
3K K
1) = o 3) 0 41 K
(= b (3) (4)
Ans. (2)

b |
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H . ::x
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{ g roe heghl = = m{u{maﬁ]]ﬂ

-
-

my*{cosB0°)?

gl Pl

K
KI"H’I =
4

8. Statement | : Graph of freguency f of x-ray & alomic number z of heavy nucleus is siraight line, in x-ray
emission.

Statement Il : Graph of square root of frequency Ji of x-ray & atomic number 2 of heavy nucleus is
straight line in x-ray emission.
(1) Statement 1 is corract & statement 2 is correct.
(2} Statement 1 is incorrect & statement 2 is cormecl.
(3) Statement 1 is correct & statement 2 is incorrect.
(4) Statement 1 is incorrect & statement 2 is incorrect.
Ans. (2)
Sol. from Mosley's law

Ji=a(z-b)

so option (2) is correct.
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9.

Ans.

10.

Ans.

11.

Ans.

When light of wave length & is incident on a metal of work function w = 2.14 ev and stopping potential
for electron is found to be 2 volt then find wavelength of incident light
[use he = 1242 av-—nm)]

(1) 100 nm (21 200 nm (3} 300 nm {4) 400 nm
(3)
E=Ka+W
DE--_-Eev + 214 ev
.
e 1242 ev —nm R
414 ev

The value of Eois 9.3 V/imand C is 3 x 109 m/s. Find the value of Ba?

(1) 3.3 = 10ET (2)3.1 < 108T (31 27.9= 108T (4279« 10T
(2)

Ec=923V/m C=3=108m/s

Eo=C.Ba
Bo- D0 BBVIM oy Joay
C 3x10°
S
——AMAA——
. ()
Ry=300

For making ammeter of maximum current 0.3 Amp, a shunt is used in parallel with galvanometer of
resistance 30 €2. Maximum galvanometer current is 2 milli ampere. If the value of shunt resistance is
= 02, what will be the value of x
b
(1) 149 (2) 298 (3) 300 (4) 49
(1)
5Rg = (1 = lg)is)
(2mAj(30) = (300 mA — 2mA)(s)
30=2 30 ¢ 30

298 149 X
x= 149
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12. Find current through battery. If both dicdes are ideal

200

(10.2A (2105 A (2101258 A £y 125 A
Ans. (2)
Sol.
200
a2
Ml
=5y
V.5
" Reg 10
I=05A

13. Statement-1 : Binding energy is independent of atomic number
Statement-2 : Nuclear Force are long range force
(1) Statement 1 is correct & statement 2 is correct.
(2) Statement 1 is incorrect & statement 2 is correct.
(3) Statement 1 is correct & statement 2 is incormect.
4] Statement 1 is incorrect & statement 2 is incoimect.
Ans. (4)

14. Two charges 7uC and 4uC are placed al (-7, 0, 0) em and (7, 0, 0) em. Find the electrostatic potential

energy of two charge system? (Given &g = B.85 x 1072 C3/Nm®)
(1)1.64 (2)0.94d (3}:2.5.) 4) 1.8
Ans. (4)

i I i

(=7, 0.0) (7.0,0)

— = 14§ ot
E kg, 9x10%¥ =« 710" x4 =107°

r 14x1072
E=18J
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15.

Ans.

16.

Ans.

17.

Ans.

18.

Ans.

If equation of wave travelling in a medium is given by y = 10sin(3t + 0.1x) then what is the velocity of
wave and direction ?
(1) 301 m/sec (2) 30(-i) m/sec (3) 0.3 i mis (4) 0.3(- i) m/s
(2)
3

\J..g‘f - =30 m/sec

-

direction of wave = —i

A spring has tension 5N at x; extension and 7M at ¥z extension. Determine the tension in the spring when
extension is 5xi — 2%z

(1}11 N (2) 39 N (3125 M (4} 12 N
(1)
kxi=5
kKe=T7
T = k{5x1 — 2%3)
Bkx — 2k
=25 _14=11N

Find pressure inside the bubble with respect to alimospheric pressure which is 107 N/m*® & density of
water Pm = 10 kg/em? & surface tension of bubble is 72 « 103 N/m (R = 1mm)

(1) 2000 pa (2) 2288 pa (3) 2144 pa (4) 1856 pa
{3)

2
PL‘u E_F. i = W h+""_
btk al q "

=3
= ':E_E x1ﬂxgﬂr1ﬂ'ﬂ+%x1ﬂ'3
=2 =« 107 + 144

= 2000 + 144 = 2144 pa

A disc of mass M and radius R is rotating about its axis. If the angle rotated about its axis as a function
of time 't' is 6 = 1017 — 8t, then find the power delivered to the disc al | = 2sec s :
(1) 120 watt (2) 320 walt (3) 220 watt (4) 440 walt

(2)
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Sol. 1= la
P=1_.m
= lrom
VRE o do
2 4tf dt

—-'I'ﬂ-:-i . (20)(201 - 8)

=10MR2 (201 -8)
att = 2second
P =10 MR2 (40 — B) = 320 MR2 walt

19. In a YDSE experiment slits width are given as D and xD. If ratio of Ly and L is 9 : 4, then find value
of x
(1) _T (2) —1 (3 25 (4) 5
25 5
Ans. (1)

Sol. We know that
| o width of a slit
l xD
S0 = - — =X
, D

Iz = xls

[
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20.

Ans.

Sol.

21.

Ans.

Sol.

22,

Ans.

The temperature of a body of mass m and specific heat capacity s is raised slowly from T+ to Tz, The
change is entropy of the system is

Ts:) Iz T |
(1) msm{—ﬂE (2) Emsm[ﬂz {3) main| =~ (4) zero
[ | T, J E3,
(1)
df
dé = —
=T

- ; dT
|ds = Ims. —
lds= Ims -

AS = msin [E'

T

Match the following.

(A) Magnetic permeability (P) [MIATT-9]
(B} Torsional constant (Q) [L2AY]
(C) Magnetic field (R} []‘-'11L2T2]
(D) Magnetic moment (5) [M'L*A-2T-3)
(1) A »R;B»5;C»P:D-»Q (2) A S:BsR: C»P: D»Q
(3) A -+ §; B»R; C~»Q; D»P (4) A —» 5; B—+P:; C»R: D»Q
(2)
M=iA [L2A"]
F=ifB
Fl_ M T
Bl == = M'A-IT
eI f e
T =-rf
c= = = [Fd] = [M'L°T7

A fluid of density p flows through a horizontal pipe with a variable cross-section. At two different cross-
seclions, A and B, the fluid has velocities Va and Ve, and pressures Pa and Pe respectively. Determine
the correct relationship between velocities at these sections.

(1) Va— Vg = ——L ;2}%-%:3‘5'—%}

2lps - P P



Sol. Pas+ ,_l_’ pVaZ = Pg + —;p"u"éa {Using Bernolli's equation)

1 1 ..a
Ep".l"f: ——Er:-"u"r; = Pe— Pa
1 2 2
Epl,”ul'ﬁ —¥g) =Ps—Pa

Vi-WE = 2(Fy —Pa)

|'|

23. Find the rate of change of Voltage {;—:‘ . Given | = 0.25 mA.

¢ = 0.25uF
e
v
< 1
i I
(11102 wis (2) 107 /s (3) B:25 = 10-11 (4) 625 = 109 w/s
Ans. (2)
Sol. We know that
-2
dt
dv | 0.25x107°
dt ¢ 025x10"°
dv 3
— = {07 v fs
dt
24. The energy in a system varies with position and time as E(x, t) = x?&™ (where [} = 0.3 sec ). Given that

the percentage error in x = 1.2% and that the percentage error in | = 1.6%. Find the maximum percentage
errorin Eatt =5 sec.

(1) 4% (2) 2% (3) 6% {4) 8%
Ans. (3)
Sol. E=xe™
fnE = 3rnx — Bt
S + At
E X
At

—-E- = 100 =186

Alx100=168xt=16x5=8

AL 100 = 2

x 100 + f{ At x 100)
=3x12+03xB=36x24=6%



