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PART : PHYSICS

1. A plane flying horizontally at a height of 1500 m with a velocity of 200 ms ' passes directly overhead an
antiaircraft gun. Then the angle with the horizontal at which the gun should be fired for the shell with a
muzzle velocity of 400 m s~' to hit the plane, is -

(1) 902 (2) 60° (3) 30 (4) 45°

Ans. (2)

Sol.

u =200 m/s



Ans.

Ans.

Sol.

Ans.

Sol.

400 m/s

0 0

To hit 400 cos 6 = 200

{.. Both travel equal distance along horizontal, of their start and coordinates an x axis are same}
= 8 =060° Ans.

A particle is projected in vertical direction with speed u. Which of the guantity is zero at top most
position.
(1) momentum (2) acceleration (3) force (4) potential energy

(1)

A capacitor of capacitance Ci1 is charged with the help of battery of potential V. After fully charged,
battery is removed and this capacitor C1 is connect with another uncharged capacitor of capacitance Cz
in parallel combination then in equilibrium charge on capacitor Czis

VC,C VC.C VC,C vC,C
Mg, ;?22 2) Cj—cz (3) ﬁ @ e e
(1)
common potential V = _:{]-'-%;;

So, charge on capacitor Cz
ViCy )
Qz=CaV = cz(c1 - (‘32 ,|

Initial angular velocity of a circular disc of mass M is 1. Now two small spheres of mass m are attached
gently to the diametrically opposite points on the edge of the disc. What is the final angular velocity of
the disc ?

[M+m) (M+m) (M ) (M
il @ = o O o) LI R v o
(3)

Conservation of angular momentum gives
= = MR2en = L R2(M + 4m)w : we= (M \J ®
2T = - == | am
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Ans.

Sol.

Sol.

An ideal gas of molar weight Mo is filled in a non-conducting closed container, and the container is
initially moving with a speed of V. If the container is suddenly stopped, then the increase in temperature
of the gas will be: (ygas = 1.5)

2 2. 2 2
(4)
PPN 2
vz _n{1H|AT : 2MV2 =n2RaT ;  aT-MoV
2 2" 2 B 5R

Characteristic curve of a diode is as shown below. lts dynamic resistance at v = 2 volt and v = 4 volt will
be respectively:

i (mA)
146
14
6.2
e
To7447 Y vob)
(1)5000, 333.33Q0  (2)333.3302, 5000 (3) 8000, 6672 (4) 66702, 800Q
(1)
oAV

Ai



Dynamic resistance at V' = 2V

AV 041

Al 0.2x107°

Dynamic resistance at \V = 4V
AV 0.2

R=—=——""—=333.330Q
Al 0.6x1073

= 5000

7. Proton and o-particle are projected with same speed in uniform magnetic field in the direction
perpendicular to the magnetic field. Then ratio of radii in magnetic field is :
(1)1: 2 (21:2 (3)2:1 #)VJ2 1
Ans. (2)
Sol. For circular path in magnetic field.
i mV
qB
So,
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8. A particle is released from rest from height 10m. Find height of particle form ground when speed of
particle becomes 10 m/s : (Use g = 10 m/s?)
(1)10m (2)8m (3)4m 4)5m

Ans. (4)

Sol.

v=0

v =10m/s

Y

H=10m

From equation of motion from top

vZ=u?+ 2as

102=0 + 2gx

x=5m

So, height from groundy=H-x=10-5=56m

9. The efficiency of an ideal heat engine working between the freezing point and boiling point of water is
(1) 26.8 % (2) 125 % (3)6.25 % (4) 20 %
Ans. (1)
Sol. 11=1—lﬁ5—=1—&=26.8%
more 373
10. The dependence of acceleration due to gravity g on the distance r from the cenire of the earth, assumed to

be a sphere of radius R of uniform density is as shown in figures below. The correct figure is :

(1)9 (3)9 )"
o r
Ans. (4)
Sol.  The acceleration due to gravity at a depth d below surface of earth is
g
R R R
g=0atd=R

i.e., acceleration due to gravity is zero at the centre of earth.
Thus, the variation in value g with r is
for, r= R,

o oR? 1



g = = = g« =
( B B )
1+
R
Here, R+h=r
(BN )\ ey
For r<R,g'=¢g|l-—|=2
g gl\ RJ R
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11.

Ans.

Sol.

12.

Ans.

13.

Ans.

Sol.

14.

Ans.

Sol.

Here, R—d=r = g=r

Therefore, the variation of g with distance from centre of the earth will be as shown in the figure.
Y,

r

C—

=R r—

Two mirrors are inclined at an angle 8 = 75° as shown in the figure. Light ray is incident as shown in
figure total deviation of light will be :

(1) 195° (2) 210°
(2)
d = 360° — 26 = 360° — 150° = 210°

(4) 200°

Choose the correct statement for in amplitude modulation:

(1) The amplitude of the modulated wave varies according to the massage signal
(2) The amplitude of the modulating wave varies according to the massage signal
(3) The frequency of the modulated wave varies according to the massage signal
(4) The frequency of the modulating wave varies according to the massage signal

4)

Flux passing through a coil varies with time according to ¢(t) = 5t° + 18t. If resistance of the coil is 5kL2,
then the current through the coil at t = 2 will be :
(1) 10.2 mA (2) 15.6 mA (3) 25.3 mA (4) 78 mA
@)
b =5t + 18t
|Emf| = g0 _ 1512 + 18
dt

|[Emflatt-2=15(2)% + 18 = 78 volt
_ | B 648

[ ~
R 5x10°

=15.6 mA

U™ decays into Pb5. How many o and ' particles will be emitted

(1) 4 o« and 7 P particles (2) 8 = and 4 B particles
(3) 8 = and 6 p particles (4) 6 o and 8 [ particles
3)

02UP® — 502 PE™ (o0 )y B0)

238~ 206 + 4n; + 12 (0) = n: = 8
92824+ (n1) (2) + (n2) (1) = nz=6
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15. A block of mass m is released from the top-most point of a vertical cylindrical surface of radius R. If the
magnitude of centripetal force and normal reaction at a general 8 are respectively Fc and N, then
correct graph of Fc/Nverses & will be :

u=0
X7
W

Fe F

e Gl Fc 4Fc
M I'nN 2 |I'N (3) ’ N (4) I'N
6 ] 2} T O

Ans. (3)

Sol. V= +/2gh =/2gRsind , Fc - E'Hﬁ = 2mgsin®

2
N =mgsing + v 3mgsing, i = = = const.
R N 3

16. In the given diagram find the current through the battery
602 ] 100
602
100
10V 60
20
(1) 1A (2) 2A (3) 3A (4) 4A
Ans. (1)
Sol. Effective CKt is
60 100
100
60
10V,
Wi
20
i= 10 =1A
10
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17. The length of a wire is increased by 0.4% by starching it. What will the % change in resistance is

(1) 0.5% (2) 0.8% (3) 0.3% (4) 0.2%
Ans. (2)

SL 2|

Sol. R= A but volume LA = constant so A =

so R« L2

AR (AL

AR 100=22L4100] =2  (0.4) = 0.8%
R (P )



18. ZA sleady current Is T0IOWINg IN @ INQUCIor, OT Inauciance L = SU pH. NOW IT IS requcea upio zero in
100u sec. Induced emf in inductor in this interval is :

(1) 1 volt (2) 3 volt (3) 5 volt (4) 7 volt
Ans. (1)
. -6
Sol. n=§ib=g=50><10 x2
At At 100x10°®
&=1volt
19. Radiations of wave length & is incident on particles of dimensions A/100, which type of phenomenon will
take place :
(1) Reflection (2) Refraction (3) Scattering (4) Diffraction
Ans. (3)
Sol. If size of particle is very small then wave length of light then scattering will happen.
20. An electromagnetic wave is travelling in vacuum and its equation in the form of electric field is given by:

E= —asinkz—wt)i —bsinkz —wt) ], then its equation in the form of magnetic field will be

(1) B _Esinkz—mt) @) B_w sinkz - at)
@) B =223 5z —aot) T N
Ans. (1)

Sol. E= (-ai bjjsinkz t)i = E, =va? : b2

E:C:Ec,:
0

2 2 2 2
EJ:""E’ +b :.\B\:”{a LSy
[

(Laibj |
(Wa?+b? )

ey SETA ] =L
: a“+b bi—aj
B=B|B=———sinkz - of) x—=—=
c vaZ +b?

B=CxE = (k) x

B= Di~a) sinkz —ot)
c
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21. If the given circuit is in resonance (i.e. X, = Xc), then the rms current in the circuit will be
R=5502
WV =110 Volt
f=50Hz
(1) 2 Amp (2) 4 Amp (3) 0.5 Amp (4) zero
Ans. (4)
Sol.  Xi=i(Lo), Xc = — —
Cwo
i A
(I(Lu)){— J
Their resultant will be —XL_ _ > Cim\
CFAL ey [— |
Cw )/
15
B (o] s L
e i) ( 1
| Lo — Cl Lo—
\ Co \ Cm}
In case of resonance ® 1
= —F7—
JLC

= Lo S B w0



22.

Ans.
Sol.

Co

Wave length of a photon and de-Broglie wavelength of an electron is same. The speed of an electron is
W & speed of a photon is C. The ratio of Kinetic energies (KE) & momentums (P) of these are

(” KEE_ . 2_0 (2 _KEE = i (3) i _1 (4) i =2
KEgn v KEp, 2C Prn 2 Pen
(2)
For both
B £ = = = E
P s
So P will be same for e & photon
KEe = il mv2 = B,
2 2
KEpn = mC2 = PC
KE ¥V
KEph 2C
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23.

Ans.

Sol.

24.

Ans.

Sol.

On a rod stress — strain graph is as shown strain

strain
3x107"
2x10""
10 20 30 60 S"eSS
When stain in wire is 5x10-2 then find energy stored per unit volume in the wire
(1) 5 x 107 J/m? (2) 7 x 107 J/m* (3) 9 =x 107 J/m? (4) 107 J/m?
3)
From given graph
_ Stess
strain
Y= — 5 =2x 10" N/m2
3x107

Energy density = % Y (strain)?

(2 x 101)(3 x 1022 = 9 x 107 J/m?

n =

A uniform elastic wire is hanging near the earth's surface then stretching due to its self weight is
x = 10°m . If it is hanged near the surface of an another planet, then its stretching is 6 x 105 m. If
gravity field near the earths surface is 10 m/sec?, then the gravity field near the other planet will be in
m/sec? :

(1) 4 (2) 6 (3) 8 (4)12
2)
mg+0
. xTz=_2_ _mafy
K YA 2YA
_{0

9 _ X _ 9 _ 6x10~°
[ & 10 10x107%
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25. A liguid is flowing in a non-uniform pipe as shown. Cross-sectional area at A is double then cross-
sectional area at B. A is at 1 m height form B. Pressure at B is 4000 Pascal higher then A. Velocity at
point A is
(1) 2 m/s (4) 8 m/s

Ans. (1)

Sol. From eq”
1.0 1 op
EpVA +pgh + pa= EDVB + pgh + ps
103VE +2x10%x 10 x 1 + 2pa
=10%(2Va)® + 0 + 2pe
=2x 104+ 2(Pa—Ps) =3 x 103V}
Va=2mis

26. Statement-1 : The electric dipole moment of a non-polar molecule is zero.

Statement-2 : In non polar molecule. the centre of charge of both the atoms lie on the same point.
(1) Statement-1 is True, Statement-2 is True (2) Statement-1 is False, Statement-2 is True

(3) Statement-1 is True, Statement-2 is False  (4) Statement-1 is False, Statement-2 is False.
Ans. (3)
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