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1. In Atwood machine if mz = 2my then acceleration of both mass is ai. However when mz = 3ms then

acceleration of both mass is az. Find ai/az




mz
1 2 3 1
(1) 3 2) 3 (3) > (4) i
Ans. (2)
Sol.

awT AT la‘

mz
mig mzg
mzg — T = mzas (N
T—mig = miay ...(2)
from (1) & (2)
a, < (M2 =my)g
m, +m;,
. \
for case —2 P L L g - L}g:g
3m, +my 4m, |7 2
s Ay \
for case 1 ar = -2ﬂ1—m1|g:iﬂ-|g:9
\2m; +m, [ 3m,; )” 3
a _ g
ay Sg
2
3 _2
a, 3
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2. Find radius of gyration about an axis passing through mid-point of thin rod (L = 1043 m)
I
|
e iSEesy)
1
i
L-10/3
(1) 2 meter (2) 3 meter (3) 5 meter (4) 8 meter
Ans. (3)
2
Sol.  1=TC _mie
12
— k2—ﬁ:k—; _H‘E_ﬁ_5
12 Jiz 12 23
3. Two particles are projected with same speed u but different angles of projection 45° and 30° respectively,

then ratio of range is:

2 1 1
1) —= 2) — L 4) V3
(1) ¥ 2) > ( )Jé (4)
Ans. (1)
2 .
Sol. R:U sin26



R, sin90° 2
R, sin0° 43
4. n is degree of freedom of gas, then ratio of C—" =7
P
2 n n
1) 1+= ) —— 3) — 4) 2n
(11 @ @) 3 (4)
Ans. (2)
Sol. 1+ 2
n
", " m 2m ; "
5. A nucleus of mass m disintegrate into two pieces of mass 3 and T The ratios of their de-Broglie
wavelength will be -
m=t=2 @ -2 @ L= @) 2 =2
ha 2 Ay 1 Ay 1 Ay 3
Ans. (3)
Sol.  Since their momentum will be same, S0 Lo = same
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6. In amplitude modulated wave, the maximum and minimum amplitude of modulated signal are respectively

60 volt and 20 volt, then % modulation will be :

(1) 50% (2) 60% (3) 75% (4) 33%
Ans. (1)
Sol. Ac+An=60
Ac—Am=20
Solving Az = 40 volt and Am = 20 volt
. ‘:_T :%:% - 50%
7. Determine current (in Ampere) through cell in the given circuit ?
30) 30
WM I AW
60 =50 g4
A MW
20 | BY
(M1 (2)2 (3)3 (4)4
Ans. (1)
Sol.  Circuit is balanced wheat stone bridge
602
30 30
v‘v‘v‘v‘v" !‘vlrlvlt‘ 1%!
6Q 6
MM AW - 20
—“Mw—]

_‘W‘"“—“L -



BV
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8. An n—p-n transistor in common emitter mode is used as an amplifier Rin = 0.5 k2 and Rout = 2k, The

graph of ic v/s is is as shown in the diagram:

ic (MA)

» iz (uA)
The voltage gain for the transistor will be :
(1) 100 (2) 200 (3) 400 (4) 50
Ans. (2)
d 3
Sol. Bac::AI_C: (10-5)=10 _ - 50
Alg  (200-100)x10
R 2
A, =2 _ 50x—=200.
"R, “05
9. A ball of mass m = 0.15 kg moving with speed 12 m/s collide elastically perpendicular with wall and

rebound with same speed, if force applied by wall is 100N. Then time of collision is :

(1) 0.025 sec (2) 0.036 sec (3) 0.005 sec (4) 0.018 sec
Ans. (2)
Sol. F=AD RN
At At
At=2MV_2x0.15x12 _ 5 hos o0
F 100
10. A particle is projected with velocity one third of escape velocity at earth surface from earth in direction
perpendicular to surface of earth. Determine the maximum height above earth surface upto which it can
reach. (Take radius of earth = 6400 km)
(1) 1600 km (2) 700 km (3) 800 km (4) 1000 km
Ans. (3)
Sol.
V=0
4')
.'/"
Ve/3
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|
2GM
Vo= [
=R B
Applying mechanical energy conservation :
—-GMm 1mVZ —GMm
o= = +0
R 2 9 R+h
-CMm 1 2GM GMm 1+I 1 e 1
S i s b e e —
R 18 R R+h R 9R R+h 9R R+h
8R +8h=9R
h = R/8 = 6400/8 = 800 km
11. One main scale division of a vernier callipers represents 1 mm and 10 vernier scale divisions matching

with 9 main scale divisions. Zero error of the vernier is —0.4 mm. If a sphere is fitted between the jaws.
the zero of vernier scale lies between 30™ and 31" mark of main scale and 6™ vernier scale mark matches

with some main scale mark. The diameter of the sphere will be :

(1) 3.02cm (2) 3.10 cm (3) 3.06 cm (4) 3.08 cm
Ans. (2)
Sol. 10 VSD 9 MSD = 9mm
1VSD = mm =0.9 mm
10

L.C.=1MSD - 1VSD = 1mm - 0.9 mm = 0.1 mm
Zero error = —0.4 mm
Measured diameter = main scale reading + (Vernier scale reading (Least count)
=30 mm + (6) (0.1 mm) = 30.6 mm
Actual diameter = (measured diameter) — Zero error)
= (30.6 mm) — (- 0.4 mm) = 31.0 mm =3.10 cm
12. In the circuit containing two capacitor and battery as shown in figure. Initially switch was closed, then
energy of system is E+. Now switch is opened and dielectric of K = 5 is inserted between the plate of both

capacitor. Energy of system is Ez. If C1 = Cz = C. Determine ratio E1 : Ez2 :

Ci

| L

I

o

(07

||

11

||

'll

vV
1 2 5 3
(1) 13 2) 13 (3 13 4) 5
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Ans. (3)

Sol. Case-1: Switch has closed Ceq = C1 + C2=2C

Energy = E, —%cequ = —x20V2 = GV

1
2

a & —q



||
!

v
Case-2: Now switch is opened and dielectric of K = 5 is filled in both capacitor.

Charge on C. before closing of switch = CV on opening of switch Ci become isolated so charge

on Cs remain same i.e. CV

CV-CV
Il
N
5C
N\
|
|
5C
||
| I
v
(Cv)? 2
2 =580 T2V
= C\."z'ri+é
. ETV L
= ch-_"z‘r’
I 10
cv?| 28 _Bey2
10 5
2
Ratio E1: Ez = 24 > 3
130V 18
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13. In a medium speed of light is 1.5 x 10% m/s and in another medium speed of light is 2 x 108 m/s. Find

critical angle for given two media.

1) sin'= 2) sin 1= 3) sin'— 4) sin 1=
(1) 2 2 5 (3) r (4) 3
Ans. (1)
8
Sol. S|nc=n’-=v"‘=1‘5x”§ LY
ng V. 2x10 2
= sinc == = C—s‘ln'1% Ans.
14. Find value of n as shown in figure
n=1.5
M-I
M-IT
n=7
/
mn:@ @n=1 n=22 @ n-503

Ans. (1)



: h : o n 2n
Sol. smc—h—:| = siné0 e
2n_V3 Va7
> Y A
15. There are two vector A = 2i —Si—l; and B - \m—217+21:: - Determine magnitude of components of A vector
along B.
(1)4 2)3 @2 @
Ans. (3)
Sol.
»B

Acos 0

Component = A cos 6
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where cos 6 = S
AB

component = A: AeB
\ AB )

. AsB
B
AB=2x14+(3)(2) +(-1)x(2)
= 2+6-2 = B

Bl =vit4+4 =3

Component =6/3 =2

16. In case-| time period of oscillations of block is 3 second, if time period of block is Jx in case-Il then find

value of x

g-

Case-ll
(12 (3)6 48
Ans. (1)
Sol. In case-1 = 2l =g
2k+k 3
In case-ll Keq = K +2k = 3k
; -
m 3m
In case-l T=3=2n|—— =21 /—
o5 2
=

- A~ Im



In case-ll I ZZJTVIE

So, dividing the equations

.
I:%XVZ—E :T:JE
3 43 43

So,x=2
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17. Two concentric loops of radii 30 cm and 50 cm carrying equal currents i = 7 A in opposite directions are

kept in x-y plane as shown in figure find net magnetic moment of the system

1 7 7- _
1) -7k 2=k 3) -k 4) 7k
(1) @ -3 @3 4
Ans. (2)
Sol. Net magnetic moment
M = In(.5)? — I (.3)°
g
25 7 25 2
18. Binding energy per unit nucleon of nucleus 1X? and 2Y#, are respectively 1.1 Mev and 7.6 Mev. If two

nuclei of 1X2 combine to form a nucleus of 2Y*, then find the mass loss in amu :

X2 4 X2 ——— Y4

(1)0.014 (2) 0.018 (3) 0.039 (D) 0.028
Ans. (4)
Sol. BEi=(1.1 MeV) x2 x 2 = 4.4 MeV

BErF = (7.6 MeV) x 4 = 30.4 MeV

Energy released = (—4.4 MeV) — (-30.4 MeV)

=26 MeV = (931) Am

Am = ﬁ =0.028 amu
931

19. Magnetic flux passing through a coil of resistance 82 is given by ¢ = %(9 — 7). Find total heat dissipated

in Joule till the flux becomes zero
(12 24 (3)3 4)6
Ans. (1)
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Sol. ¢=§(9—12)=0 =t = 3sec.

Induced EMF in coil is & = —%
2
e=——(0-2t
=g 3( )
4t

= B==

2
Now Heat produced H = I% dt

3
=H- 0 [t2a = 16 1,27 200ule
9:8) 9x8 3

20. Equation of a linear wave is y = 2 sin (wt — kx) cm if is given that maximum velocity of particle is equal to

wave velocity. Find wave length in cm

(1) 4= (2) 2n (3)2 44
Ans. (1)
Sol.  According to questions

Vmax= Vo = Aon=wk

= 2=1k=k=1/2
= 2n/h = 1/2
= L=4n
21.
4|vo|l 7800
I I AAAAA
A B
20mv
If length of the potentiometer wire is 300 cm and the balance length is found to be 60 cm for 20 mV cell,
then find the total resistance of the potentiometer wire.
(1)40Q (2)20Q (3) B0 Q2 (4)80Q
Ans. (2)
Sol. 4 _ B .e0-20x10°
780 +R 300
R =20
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22, Magnetic field in a electromagnetic wave is given by:
B =5 x 102 sin 1000 w(4 x 10°% — 5x) tesla. Find amplitude of electric field (in V/m).

(1)4 = 108 (2) 2 x 108 (3)1.5 = 108 (4) 3 = 108
Ans. (1)
- 8
Sol. V=m=4x10
k 5

So, amplitude of electric field

| =EEE Ly =



Ly — vy

a8
= 4X;D—x5x10 2_ 4 % 108 V/m.

23. A cuboid ice piece of dimension 60 cm x 50 cm x 20 cm is packed inside a copper cover of thickness
1em. Thermal resistivity of copper is 0.05 m.K/watt, the temperature of the outer surface of copper is
40°C and L: for ice is 3.4 x 10° J/kg, then the rate of ice melting will be :

(1) 0.14 Kg/sec. (2) 0.24 Kg/sec. (3) 0.35 Kg/sec. (4) 0.47 Kg/sec.

Ans. (2)

Sol.

a4

v
Area = 2{(0.6 x 0.5) + (0.5 x 0.2) + (0.2 x 0.6)}
Area = 1.04 m?

; 2
Thermal resistance of Cu layer =  m— e K x 10

RS s Ty e
R, 5x10° dt

Im =

5

4
} = ﬁw—s_ = 0.24 kg/sec.
3.4x10

dQ _(dm) :m,[dwm
dt ’\dtJ Pt W
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24. Two conducting hollow spheres of radius 5 mm and 10 mm respectively are placed such that their center

to center distance is 20 cm. If they are connected by a conducting wire, then the ratio of electric field

.’E Y
i EJ just outside the surface will be :
\ /
1 2 1 4
1 2 3) — 4
(1) > 2) 3 (3 i (4) 1
Ans. (2)

Sol.

Potential Ka = same
R
E—@ i KQ/R _ constant
=E R R

E; _Rp _10_
E, R, 5

2.
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