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1.  Time period of simple pendulum at a planet is 2 sec. Length of simple pendulum is 2 meter. Find

the value of g at that planet (in m/s?)

2
(1) 2n? (2) 9.8 m/s’ (3) 10 m/s> 4) % m/s>
Ans. (1)
Sol. T=2n ‘ =2=2n 2
gplanet gplanet
1 2
= == = Oplanet — 2n* m/sec’
n°  Oplanet
2. A train passes by a pole with uniform acceleration ‘a’. Its front end when passes by it has speed

‘u’ and its back end when passes by it has speed ‘v’. Find speed of the middle part when it passes

by the pole?
VVZ +U? vi+u? vZ —u? vi—u?
1) — 2 3 4) —
(1) > 2) 4 5 3) 4 5 4) >
Ans. (2)
a
—>
——u
Sol.  © 7 ”
V=t + 2af

CVEU?
2
VA u?
Vm'ddle_ 2
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3.

Ans.

Sol.

Ans.

Sol.

A sphere of mass M has gravitational field at point P is g;. Now volume cavity of radius R is

removed as shown. New gravitational field is g,. Find (&J ?
2

M

A

R

R/2

———— 3R———

2 @ 2 OF OF
@)

_ GM
g1 R

_om S(Mg)

)
2

2

_GM_GM(1
9R? R? \50

__4 (GM
50x9 \ R?

9 _50

"g, 41

A screw gauge shows 8 division on circular scale below reference line when no object is placed.
Number of division on circular scale is 100 and in one complete rotation it advanced by 1mm when
a copper wire is measured with it, it complete one rotation and 72 division on circular scale. Find

radius of copper wire.

(1) 1.80 mm (2) 0.90 mm (3) 0.82 mm (4) 1.64 mm
3)

least count = imm.
100

+ve error = +0.08 mm.

Measured reading (Diameter) = Ilmm + (72>< ﬁjmm.

Original (True reading) = 1.72 — 0.08 = 1.64 mm

So original radius = 0.82 mm.
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5. Match the following dimensions:

(A) Kinetic energy P)M'L'T!

(B) Momentum (Q)M'L’T?

(C) Plank Constant (R) M'L*TC"

(D) Electric potential (S)M'L’T!

(1) A—>Q; B—»P; C-S; D>R (2) A—»P; B>Q; C»R; D—>S

(3) A—>Q; B—»P; C-»R; C->S (4) A—>R; B->P; C-S; C—Q
Ans. (1)

Sol. KE=M'L?T?

P=M'L'T"
h=M'"LT"!
v=ML*T?C!

6. A particle revolves in vertical circular motion attached to light string of fixed length 1m. Ratio of

maximum to minimum tension is given as 5:1. Find minimum speed in the motion ?
59/ 59/ 59/ 59/
D [= 2) = 3) . [= 4) =
M @)\ ()7 ) 76

Ans. (3)

mv2

Sol. Thax =mg+ -

5v2 v2
= -25g=0g+—
/ 9=d 14

2
4% — 269

> 13
ve="—g/
29

Vi =(6g012)
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7.  In given LR circuit, find out net current I at t = 0 and steady state.

5Q 50
AAAAA AA'\,WV_
YVVYVY vy

1 4Q
VLT
L
5¢ 10¢ 10¢ 5¢ 5¢ 10¢ 5¢ 18¢
(1) > 2% (2) 2% > (3) 2 X% (4) > 18
18 33 33 18 33 18 18 5
Ans. (1)
20 0
I
Sol. att=0 TE I[t=0]=Ex15_5E
6x9 18
1Q 49
20 S0
I
ET E 10E
att=oo 1Q 4Q I(t=o0) = _+vE
................. Wi 5,4 33
2 5

8. Two planets 1 and 2 of masses 400 kg and 600 kg respectively revolves around Earth (in circular
orbit) which are at a height of 600 km and 1600 km above the Earth’s surface respectively. Find
T, - T;. (T, = time period of revolution of planet -1,

T, = Time period of revolution of planet -2,

mass of Earth = 6 x 10** kg, Radius of earth = 6400 km )

(1) 2887.15 sec (2) 2500.67 sec (3) 3000 sec (4) 2719.65 sec

Ans. (1)

pmmm————
- .

. .

- ~
. .~

Sol. M, ! M

~~~~~~
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\/ZL_an/

T 47?3 _ 2123
2GM, GMg

J 272(8000 x10°%)3 \/ 272(7000 x10%)3
T,-T,= -

Gx6x10%4 Gx6x10%4
=2887.15 sec
9. If we place a battery of 5 volt between x and y and terminal x is made positive then find current
through cell. Diode is made from silicon.
&I 100
1 A
& 30
K—W
Xy
(1) 20.43 amp (2)= 0.73 amp (3)= 1.5 amp (4)= 0.3 amp
Ans. (1)
Sol. Since silicon diode is used so 0.7 volt is drop cross it. Only D; will conduct so current through cell
5-0.7
I =
10
[=0.43 Ans.
10. If pressure is constant in a thermodynamic process, then find ratio of dU : dQ : dW.
. 7 5
Given Cp= — R, Cy= =R
( p=oR CGv=7 )
(1)5:7:2 2)7:5:2 3)5:2:7 4)2:5:7
Ans. (1)
Sol. dU = nCyAT = n% RAT

dQ:HCPAT:HX%RAT

dW = nRAT = nRAT
dU :dQ:dW
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11.

Ans.

Sol.

12.

Ans.

Sol.

= n%RAT:n%RAT:nRAT

5:7:2
An a-particle and proton are accelerated from rest under potential difference of 200V. Find ratio of

their de-Broglie wavelength (%J ?

a

1 1
1H2 2) 24/2 3) — 4y —
(1) 2) 242 Ok ()ﬁ
Q)

h

h=——

V2m(qV)

A - Mg, _ 22
A M.q,

Current [ is flowing in a coil and two points B, and B, are on the axis of coil at a distance 0.05 m
and 0.2 meter respectively. If ratio of magnetic field at point B, and B; are in 8 : 1, then find radius
of coil.

(1) 0.1 m (2)0.2m (3)0.7m (4) 0.8 m

(1

+«—0.05m —

«— 0.2m —

3
o HWNR B _8_(R+x)”

2RZ+x2)2 B, 1 (RZ4x?)%

2 2\3 2 2
[R;XJ _e4 RE_,

R? +x? R +x2

R? + X2 =4R? + 4x2

3R? = x5 —4x?
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=4 1
100 100
3R?= 3
100
R=1
10
R=0.1m
) . 3 2 4 )
13. Electric field exists in space as E =gE01 +EE0 J. Two planes P, and P», one in x-y plane of area
2 . 2 . . . . (DP
0.2 m” and other in x-z plane of Area 0.3 m” are considered. Find ratio of flux through them i.e. —-
Py
.oa . .
is b (in lowest form). Find 'a’
Ans. (1)
3
Sol. @, EEO(0.2)
4
CDPZ = EEO(O 3)
Dy _06_1
o, 12 2
14. A tuning fork of frequency 504 Hz is used as a sound source for resonance column tube
experiment, tube is having a diameter of 6 cm, the zero of meter scale coincides with the top of
tube, what is the reading of meter scale for first resonance to occur.
(Speed of sound in air is 336 m/sec)
(1) 14.86 cm (2) 15.5cm (3) 18.6 cm (4) 13.5cm
Ans. (1)
Sol. 2=Y=3%_g6.66cm
f 504

%=€+e=€+03d=€+18

16.66=/¢ + 1.8 cm
¢ =14.86 cm
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15. Find values of L and C? (All given values are RMS)

60Q2
Wy
15V
nov=—/— = 20V
o = 100rad/s
Q)
Ay
(1) 0.8 H, 250 uF (2) 0.8 H, 500 puF
(3) 0.4 H, 250 pF (4) 1.33 H, 500 puF
Ans. (1)

Sol. Since key is open, circuit is series

15 =15 (60)
1
. irus = — A
RMS 4

1 1
Now, 20=—xX, =—(wL
TR 4( )

L=2_o0sH
5
_1 1
4100 (C)
1
— C=——F=250uF
4000

16. Three particles proton (say 1), deuteron (say 2) and alpha particle (say -3) are having equal
momentum. They are projected in a uniform magnetic field such that their velocity and magnetic
field are perpendicular. Then the ratio of magnetic force acting on them F, : F, : F3 is , and
the ratio of their speed V; : V,: V3 is
(H2:1:1,4:2:1 (2)2:2:1,4:2:1 (3)4:2:1,2:1:1 H4:1:1,2:2:1

Ans. (1)
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Sol. F=qvB= 9PB v=P
m m
F, = 9PB v, =P
m m
F,= 9B Vo= 2
2m 2m
- 2PB_PB y _ P
4am 2m 4m
Fi:F:F3=2:1:1 V;:V,:V3=4:2:1
17. Ifratio of intensity of two coherent light sources is given 2x, then find out value of @
max T ‘min
24/2x J2 x 242 x 2X
1 2 4
(1 2x+1 2) 2x+1 (3) 2x -1 ( )(2x+1J
Ans. (1)
2
Sol.  Tmax = (i1 +I2)
2
Imin = (\liﬂ - \/g)
2
gy _ (V2% +1)
T 2
Imin (@_1)
2
(«/ﬂ +1) 1
5 -
(V2x-1)
(v2x +1)°
7 +1
(V2x-1)
2X + 1+ 242X — 2x -1+ 24/2x — 42x _ 242x
2X+1+2\2x +2x+1-22x  4x+2 (2x+1
18. The frequency of wave to be modulated is 2 kHz and of carrier wave is 1 MHz.
Assertion: The frequency range in which signal operates is 4 kHz.
Reason: The sideband frequencies are 998 kHz and 1002 kHz.
(1) Assertion is True, Reason is True; Reason is a correct explanation for Assertion.
(2) Assertion is True, Reason is True; Reason is NOT a correct explanation for Assertion
(3) Assertion is True, Reason is False
(4) Assertion is False, Reason is False
Ans. (1)
Sol. Theoretical
Head Office: 2nd Floor, Grand Plaza, Fraser Road, Dak Bunglow, Patna - 01
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19.

Ans.

Sol.
20.

Ans.

Sol.
21.

Ans.

Sol.

Assertion : A freely kept rod is heated and there will be no thermal stress generated in it.
Reason : When a rod is heated then it expands.

(1) Assertion is true, reason is true and reason is the correct explanation of assertion.

(2) Assertion is true, reason is true but reason is not the explanation of assertion.

(3) Assertion is true, reason is false

(4) Assertion is false, reason is false.

(2)

Stress is developed only if the expansion is hindered.

Assertion :- Two planets have same escape velocity but different masses.

Reason :- For same escape speed m;R; must be equal to m;R..

(1) Assertion is true, reason is true and reason is the correct explanation of assertion.
(2) Assertion is true, reason is true but reason is not the explanation of assertion.

(3) Assertion is true, reason is false

(4) Assertion is false, reason is false.

3

Theoretical.
Two radioactive substances x and y having N; and N, nuclei initially. The half life of x is half of

the half life of Y. After a time of three half lives of Y, the number of undecayed nuclei of X and Y

becomes equal. Then find the value of m
2

8

T, = I
2

11

Ay 2,

7\,X:27\,Y

t:3TY
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22.

Ans.

Sol.

23.

Ans.

Sol.
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A non-conducting container is moving with 30 m/sec, contains 1 mol of monoatomic gas inside it.

Mass of gas inside container is 4U. If container suddenly stops then it's temperature change AT is
BLR then what will be value of x

3600

30m/sec
f=3 e e v=0

ki +ui=ke+ur

g vV + LnRT =0+ LnRrTy
2 2 2

3 1

> nR(T¢—T;) = > Mgas v

3 1

> (D RIAT] = 2(4) (30)°

AT=1200_ X« 3600

R 3R
An object when placed at 10 cm from convex lens & when placed at 20 cm from it, image produced
has same height. Find focal length of lens?

15cm
' o mom
f+u 1 2

f
" f4(-10) f+(-20)

1 1

f-10 f-20
f—10=—f+20
s 2f=+30

S f=+15cm
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24. A transmitter circuit is used for transmission of EM waves having wavelength 960 meter. If
capacitor used in circuit was of 2.56 uF, then the self inductance of the inductor coil used in the

circuit such that resonance occurs, is P x 10 H. Find P ?

Ans. 10
Sol. Since Resonance,
1
" JLC
27'Cf: i
LC
2% _ 1
22 LC
_4n2X9x108x108: 1
- 960x960 [ x2.56x10°°
375x 960 10°

_10_6><4><7t2><9><1016_1010
= [1077H| = 10x107®

25.  In a thermodynamic process, pressure P and volume V is related as P = kV°. If initial temperature
of gas is 100° C and final temperature is 300° C, then if work done in the process is x(nR), then
what will be the value of x: (n is number of mole, R is ideal gas constant)

Ans. 50
Sol. PV’=K
PV*=K
X=-3
_ NRAT _ _{nR(ZOO)} _ 50 (R)
x-1 -3-1

26. There are 512 mercury drops, initially each has a potential of 2 volt. Now all drops are combined to

make a single drop, then find potential of single drop?

Ans. 128
q
o Q
Sol.
2 :@ R,512q
T
V_‘ _ 1(512) = K(512)q
2 R R
V32 g 512) % = 2
2 8 3 3
v' = 128 volt R=28r
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27. In the given circuit, find energy in J stored in circuit at t = 4 sec ? [Att =0 s, circuit is closed]

2H
— 00—
|1
| |
(3t) volts
Ans. 144 J
Sol. Ldi =3t
dt
j Ldi= j 3tdt
2
Li=t
2
3t?
1 - —
2L

=144]

3tJ 1ot 9 16x16

1
So energy = —x L x Z
S (ZL

—X—
24L8

28. Figure shows the regular octagon ABCDEFGH. If Ez2i+3j—4f( then find the value of

—_— — — —— —— —— ——

B ¢
A D
H E
G F
Ans. 8
Sol. 5+B+E+€1;é+f‘+g+ﬁ o

(b+c+d+é+f+g+h)-7a
= —a-7a

= -83=-8(0OA)=8A0 = 8(AO)
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29.  In given potentiometer experiment key K; is closed first keeping K, open and then K is closed

keeping K, open the figure shows the output, find =2 .

_____

—
MW— T

Ans. 2

E I 760
Sol. —2=2=""027

E, I, 380
30. Coming soon.
Ans.
Sol.
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