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1. The electric �eld in a certain region is acting

radially outwards and is given by E = Ar. A

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_wuylAyPuX5mx


charge contained in a sphere of radius 

centred at the origin of the �eld, will given by

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

' a'

Aε0a
2

4πε0Aa
2

ε0Aa
3

4πε0Aa
3

https://dl.doubtnut.com/l/_wuylAyPuX5mx


2. A parallel plate air capacitor of capacitance

 is connected to a cell of  and then

disconnected from it. A dielectric slab of

dielectric constant , which can just �ll the air

gap of the capacitor, is now inserted in it.

Which of the following is incorrect ?

A. The energy stored in the capacitor

decreases  times

B. The chance in energy stored is

C emFV

K

K

CV 2( − 1)
1

2

1

K

https://dl.doubtnut.com/l/_4ubWY5eu6smU


C. The change on the capacitor is not

conserved

D. The potential di�erence between the

plates decreases  times

Answer: C

Watch Video Solution

K

3. Across a metallic conductor of non-uniform

cross-section a constant potential di�erence is

applied. The quantity

https://dl.doubtnut.com/l/_4ubWY5eu6smU
https://dl.doubtnut.com/l/_17w1MpWCaGCY


A. Current

B. Drift velocity

C. electric �eld

D. current density

Answer: A

Watch Video Solution

4.  and  are voltmeters of resistances 

 and  respectively. When some

potential di�erence is applied between  and

A, B C

R, 1.5R 3R

x

https://dl.doubtnut.com/l/_17w1MpWCaGCY
https://dl.doubtnut.com/l/_SqLKJdHzFa9W


 the voltmeter readings are _B

V_C,` then 

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

y VA, V and

VA ≠ VB = VC

VA = VB ≠ VC

VA ≠ VB ≠ VC

VA = VB = VC

https://dl.doubtnut.com/l/_SqLKJdHzFa9W


5. A potentiometer wire has length  and

resistance . The resistance that must be

connected in series with the wire and an

accumulator of e.m.f. , so as the get a

potential gradient  per cm` on the wire is

A. 

B. 

C. 

D. 

4m

8Ω

2V

1mV

40Ω

44Ω

48Ω

32Ω

https://dl.doubtnut.com/l/_SqLKJdHzFa9W
https://dl.doubtnut.com/l/_iROjfHl74QMy


Answer: D

Watch Video Solution

6. An electron moving in a circular orbit of

radius  makes  rotation per secound. The

magnetic �eld produced at the centre has

magnitude

A. zero

B. 

C. 

r n

μ0n
2e

r

μ0ne

2r

https://dl.doubtnut.com/l/_iROjfHl74QMy
https://dl.doubtnut.com/l/_LEosf7UagCLA


D. 

Answer: C

Watch Video Solution

μ0ne

2πr

7. A wire carrying current  has the shape as

shown in the adjoining �gure. Linear parts of

the wire are very long and parallel to X-axis

while semicicular portion of radius  is lying

I

R

https://dl.doubtnut.com/l/_LEosf7UagCLA
https://dl.doubtnut.com/l/_mbdKlInktZnQ


in  plane. Magnetic �eld at point  is  

A. 

B. 

C. 

D. 

Y − Z O

→
B = − (μî × 2k̂)

μ0

4π

I

R

→
B = − (πî + 2k̂)

μ0

4π

I

R

→
B = (πî − 2k̂)

μ0

4π

I

R

→
B = − (πî + 2k̂)

μ0

4π

I

R

https://dl.doubtnut.com/l/_mbdKlInktZnQ


Answer: B

Watch Video Solution

8. A conducting square frame of side  and a

long straight wire carrying current  are

located in the same plane as shown in the

�gure. The frame moves to the right with a

constant velocity . The emf induced in the

' a'

I

' V '

https://dl.doubtnut.com/l/_mbdKlInktZnQ
https://dl.doubtnut.com/l/_hNR9okyTzNp0


frame will be proportional to 

A. 

B. 

C. 

1

(2x − a)
2

1

(2x + a)2

1

(2x − a)(2x + a)

https://dl.doubtnut.com/l/_hNR9okyTzNp0


D. 

Answer: C

Watch Video Solution

1

x2

9. A resistance  draws power  when

connected to an  source. If an inductance

is now placed in series with the resistance,

such that the impedence of the circuit

becomes , the power drawn will be

A. 

R P

AC

Z

P√
R

Z

https://dl.doubtnut.com/l/_hNR9okyTzNp0
https://dl.doubtnut.com/l/_afMufbjMBqYr


B. 

C. 

D. 

Answer: D

Watch Video Solution

P( )
R

Z

P

P( )
2

R

Z

10. A radiation of energy  falls normally on a

perfctly refelecting surface . The momentum

transferred to the surface is

E

https://dl.doubtnut.com/l/_afMufbjMBqYr
https://dl.doubtnut.com/l/_8dM5V3BtZo8s


A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

2E

C

2E

C 2

E

C 2

E

C

11. When a certain metallic surface is

illuminated with monochromatic light of

wavelength , the stopping potential forλ

https://dl.doubtnut.com/l/_8dM5V3BtZo8s
https://dl.doubtnut.com/l/_pwGRMtlKVmrV


photoelectric current is  and when the

same surface is illuminated with light of

wavelength , the stopping potential is .

The threshold wavelength of this surface for

photoelectrice e�ect is

A. 

B. 

C. 

D. 

Answer: A

3V0

2λ V0

4λ

λ

4

λ

6

6λ

https://dl.doubtnut.com/l/_pwGRMtlKVmrV


Watch Video Solution

12. Which of the following �gure represents

the variation of particle momentum and the

associated de - Broglie wavelength ?

A. 

B. 

C. 

https://dl.doubtnut.com/l/_pwGRMtlKVmrV
https://dl.doubtnut.com/l/_Huc3EbxZFWUt


D. 

Answer: A

Watch Video Solution

13. Consider  orbit of  (Helium) using

nonrelativistic approach the speed of electron

in this orbit will be (given 

constant  and  (Planck's constant) 

.)

3rd He+

K = 9 × 109

Z = 2 h

= 6.6 × 10− 34Js

https://dl.doubtnut.com/l/_Huc3EbxZFWUt
https://dl.doubtnut.com/l/_8ehFPRtfLr0h


A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

1.46 × 106m/s

0.73 × 106m/s

3.0 × 108

2.92 × 106m/s

14. If radius of the  nucleus is taken to

be  then the radius of  nucleus is

nearly.

.27
13 A1

RA1 .125
53 Te

https://dl.doubtnut.com/l/_8ehFPRtfLr0h
https://dl.doubtnut.com/l/_pLh6GfYwiMVr


A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

RAl

5

3

RAl

3

5

( )
1 / 3

RAl

13

53

( )
1 / 3

RAl

53

13

15. If an a junction, a square input signal

of  is applied, as shown  

p − n

10V

https://dl.doubtnut.com/l/_pLh6GfYwiMVr
https://dl.doubtnut.com/l/_3LUlNLQmo6Zg


 

then the output across  will be

A. 

B. 

C. 

D. 

RL

https://dl.doubtnut.com/l/_3LUlNLQmo6Zg


Answer: C

Watch Video Solution

16. Which logic gate is represented by the

following combination of logic gates ? 

A. 

B. 

C. 

NAND

AND

NOR

https://dl.doubtnut.com/l/_3LUlNLQmo6Zg
https://dl.doubtnut.com/l/_PkqBb7CawloF


D. 

Answer: B

Watch Video Solution

OR

17. Two identical thin planoconvex glass lenses

(refractive index  each having radius of

curvature of  are placed with their

convex surfaces in contact at the centre. The

intervening space is �lled with oil of refractive

1.5)

20cm

https://dl.doubtnut.com/l/_PkqBb7CawloF
https://dl.doubtnut.com/l/_h3rT1Qu2zBst


index . The focal length of the combination

is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

1.7

−25cm

−50cm

50cm

−20cm

https://dl.doubtnut.com/l/_h3rT1Qu2zBst


18. The refracting angle of a prism is  and

refractive index of the material of the prism is

. The angle of minimum deviation is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

A

cos(A/2)

180∘ − 2A

90∘ − A

180∘ + 2A

180∘ − 3A

https://dl.doubtnut.com/l/_fbMUiQk6U1tZ


19. For a parallel beam of monochromatic light

of wavelength  di�eraction is produced by

a single slit whose width  is of the order as

wavelength of the light. If  is the distance

of the screen from the slit, the width of the

central maxima will be

A. 

B. 

C. 

D. 

' λ'

' a'

'D'

Dλ

a

Dλ

a

2Da

λ

2Dλ

a

https://dl.doubtnut.com/l/_rj9YL5drRRNq


Answer: D

Watch Video Solution

20. In a Young's double slit experiment, the slit

separation is  and the screen is  from

the slit. For a monochromatic light of

wavelength , the distance of 3rd

minima from the central maxima is

A. 

B. 

1mm 1m

500nm

0.1mm

0.5mm

https://dl.doubtnut.com/l/_rj9YL5drRRNq
https://dl.doubtnut.com/l/_MdQ1Ez0HB8DA


C. 

D. 

Answer: D

Watch Video Solution

0.02mm

0.2mm

21. Two identical charged spheres suspended

from a common point by two mass-less strings

of length  are initially at a distance d (

) apart because of their mutual

repulsion . The charge begins to leak from

l

d < < l

https://dl.doubtnut.com/l/_MdQ1Ez0HB8DA
https://dl.doubtnut.com/l/_3m78OgbBc6sC


both the spheres at a constant rate. As a

result the charge approach each other with a

velocity . Then as a function of distance 

between them .

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

v x

v ∝ x− 1

v ∝ x
1
2

v ∝ x

v ∝ x− 1
2

https://dl.doubtnut.com/l/_3m78OgbBc6sC


22. A  capacitor is charged as shown in the

�gure. The percentage of its stored energy

disispated after the switch S is turned to

poistion 2 is 

A. 

B. 

2μF

80 %

0 %

https://dl.doubtnut.com/l/_3m78OgbBc6sC
https://dl.doubtnut.com/l/_RO21kJmlpSfN


C. 

D. 

Answer: A

Watch Video Solution

20 %

75 %

23. The charge �owing through a resistance 

varies with time . The total

heat produced in  is

A. 

R

tasQ = at − bt2

R

a3R

6b

https://dl.doubtnut.com/l/_RO21kJmlpSfN
https://dl.doubtnut.com/l/_gVQ8QKd2S3z3


B. 

C. 

D. 

Answer: A

Watch Video Solution

a3R

3b

a3R

2b

a3R

b

24. A potentiometer wire is  long hand a

constant potential di�erence is maintained

across it. Two cells are connected in series �rst

to support one another and then in opposite

100cm

https://dl.doubtnut.com/l/_gVQ8QKd2S3z3
https://dl.doubtnut.com/l/_ueJB22IkUeTZ


direction. The balance points are obatined at

 and  from the positive end of the

wire in the two cases. The ratio of emfs is:

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

50cm 10cm

3: 2

5: 1

5: 4

3: 4

https://dl.doubtnut.com/l/_ueJB22IkUeTZ
https://dl.doubtnut.com/l/_P342FlkS2xIJ


25. A long staright wire of radius  carries a

steady current . The curent is unifromly

distributed over its cross-section. The ratio of

the magnetic �elds  and  , at radial

distances  and  respectively from the axis

of the wire is:

A. 

B. 

C. 

D. 

a

I

B B'

a

2
2a

1

4

1

2

1

4

https://dl.doubtnut.com/l/_P342FlkS2xIJ


Answer: C

Watch Video Solution

26. A sqaure loop , carrying a current 

 is placed near and coplanar with a long

straight conductor , carrying a current 

as shwon in Figure. The net force on the loop

ABCD

I2

XY I1

https://dl.doubtnut.com/l/_P342FlkS2xIJ
https://dl.doubtnut.com/l/_mAseDyGMsgWi


will be 

A. 

B. 

C. 

D. 

Answer: A

2μ0Ii

3π

μ0Ii

2π

μ0Ii

2π

2μ0IiL

3π

https://dl.doubtnut.com/l/_mAseDyGMsgWi


Watch Video Solution

27. A long solenoid has  turns. When a

current of  �ows through it, the magnetic

�ux linked with each turn of the solenoid is

. The self-inductance of the

solenoid is

A. 

B. 

C. 

1000

4A

4 × 10− 3Wb

1H

4H

3H

https://dl.doubtnut.com/l/_mAseDyGMsgWi
https://dl.doubtnut.com/l/_QxIur5LjiDGS


D. 

Answer: A

Watch Video Solution

2H

28. The magnetic susceptibility is negative for

A. diamagnetic material only

B. paramagnetic matrial only

C. ferromagnetic material only

https://dl.doubtnut.com/l/_QxIur5LjiDGS
https://dl.doubtnut.com/l/_KlVRiEn886yu


D. Paramagnetic and ferromagnetic

materials

Answer: A

Watch Video Solution

29. A small signal voltage  is

applied across an ideal capacitor :

A. Current , lags voltage  by 

V (t) = V0 sinωt

C

I(t) V (t) 90∘

https://dl.doubtnut.com/l/_KlVRiEn886yu
https://dl.doubtnut.com/l/_cON46bWxqji8


B. Over a full cycle the capacitor  does

not consume any energy from the

voltage source

C. Current  is in phase with voltage 

.

D. Current  leads voltage V(t) by 

Answer: B

Watch Video Solution

C

I(t)

V (t)

I(t) 180∘

https://dl.doubtnut.com/l/_cON46bWxqji8


30. An inductor , a capacitor  and

a resistor are connected in series across of

emf . The power loss in 

circuit is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

20mH 50μF

40Ω

V = 10 sin 340t A. C.

0.89W

0.51W

0.67W

0.76W

https://dl.doubtnut.com/l/_LaVssD7a28r5


Watch Video Solution

31. Out of the following options which one can

be used produce a propagating

electromagnetic wave?

A. A charge moving at constant velocity

B. A stationary charge

C. A chargless particles

D. An accelerating charge

Answer: D

https://dl.doubtnut.com/l/_LaVssD7a28r5
https://dl.doubtnut.com/l/_NbdZFgClmDOh


Watch Video Solution

32. When an particle of mass 'm' moving

with velocity 'v' bombards on a heavy nucleus

of charge 'Ze' its distance of closest approach

from the nucleus depends on  as :

A. 

B. 

C. 

D. 

α −

m

m

1

m

1

√m

1

m2

https://dl.doubtnut.com/l/_NbdZFgClmDOh
https://dl.doubtnut.com/l/_Q5AN1imaxdKR


Answer: B

Watch Video Solution

33. When a metallic surface is illuminated with

radiation of wavelength , the stopping

potential is . If the same surface is

illuminated with radiation of wavelength  ,

the stopping potential is . The threshold

wavelength surface is :

A. 

λ

V

2λ

V

4

3λ

https://dl.doubtnut.com/l/_Q5AN1imaxdKR
https://dl.doubtnut.com/l/_G5NKetMgnhOW


B. 

C. 

D. 

Answer: A

Watch Video Solution

4λ

5λ

λ
5

2

34. An electron of mass  and a photon have

same energy . The ratio of de - Broglie

wavelengths associated with them is :

m

E

https://dl.doubtnut.com/l/_G5NKetMgnhOW
https://dl.doubtnut.com/l/_qnC1UGJbYpO5


A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

( )
1

C

E

2m

1
2

( )
E

2m

1
2

C(2mE)
1
3

( )
1

xC

2m

E

1
2

35. Given the value of Rydberg constant is

, the waves number of the lest line of107
m− 1

https://dl.doubtnut.com/l/_qnC1UGJbYpO5
https://dl.doubtnut.com/l/_Tok7n3EA1tHr


the Balmer series in hydrogen spectrum will

be:

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

0.25 × 104m− 1

0.5 × 107m− 1

0.25 × 107m− 1

2.5 × 107m− 1

https://dl.doubtnut.com/l/_Tok7n3EA1tHr


36. Consider the junction diode as ideal. The

value of current �owing throgh  is: 

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

AB

oA

10− 2A

10− 1A

10− 3A

https://dl.doubtnut.com/l/_mtvnGG0KLVB4


37. A  transistor is connected in common

emitter con�guration in a given ampli�er. A

load resistance of is connected in the

collector circuit and the voltage drop across

 and the input resistance of the circuit is

, the voltage gain and the power gain of

the ampli�er will respectively be :

A. 

B. 

npn

800Ω

0.96

192Ω

4, 3.84

3.69, 3.84

https://dl.doubtnut.com/l/_mtvnGG0KLVB4
https://dl.doubtnut.com/l/_vInqplNszu5S


C. 

D. 

Answer: A

Watch Video Solution

4, 4

4, 3.69

38. To get output for the following circuit, the

correct choice for the input is : 

1

https://dl.doubtnut.com/l/_vInqplNszu5S
https://dl.doubtnut.com/l/_g6J7pw1MQkZv


A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

A = 1, B = 0, C = 1

A = 0, B = 1, C = 0

A = 1, B = 0, C = 0

A = 1, B = 1, C = 0

39. The angle of incidence for a ray of light at a

refracting surface of a prism is . The angle

of prism is . If the ray su�ers minimum

45∘

60∘

https://dl.doubtnut.com/l/_g6J7pw1MQkZv
https://dl.doubtnut.com/l/_BbfZ9NDdptuV


deviation through the prism, the angle of

minimum deviation and refractive index of the

material of the prism respectively, are 

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

:

45∘ ,
1

√2

30∘ , √2

45∘ , √2

30∘ ,
1

√2

https://dl.doubtnut.com/l/_BbfZ9NDdptuV
https://dl.doubtnut.com/l/_ER0li45oA3vS


40. An astronomical telesope has objective

and eyepiece of focal lengths  and 

respectively. To view an object  away

from the objective, the lenses must be

separated by a distance 

A. 

B. 

C. 

D. 

Answer: D

40cm 4cm

200cm

:

37.3cm

46.0cm

50.0cm

54.0cm

https://dl.doubtnut.com/l/_ER0li45oA3vS


Watch Video Solution

41. The maximum intensity in young's double-

slit experiment is . Distance between the slit

is , where  is the wavelength of

monochromatic light used in the experiment.

What will be the intensity of light in front of

one of the slits on a screen at a distance

?

A. 

B. 

I0

d = 5λ λ

D = 10d

I0

I0

4

https://dl.doubtnut.com/l/_ER0li45oA3vS
https://dl.doubtnut.com/l/_hHq7xxZhcdfc


C. 

D. 

Answer: D

Watch Video Solution

I0
3

4

I0

2

42. In a di�raction pattern due to a single slit

of width a, the �rst minimum is observed at an

angle  when light of wavelength 5000 Å is

incident on the slit. The �rst secondary

minimum is observed at an angle of

30∘

https://dl.doubtnut.com/l/_hHq7xxZhcdfc
https://dl.doubtnut.com/l/_N7McqLw84Hq4


A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

sin− 1( )
3

4

sin− 1( )
1

4

sin− 1( )
2

3

sin− 1( )
1

2

43. Suppose the charge of a proton and an

electron di�er slightly. One of them is , the

other is . If the net of electrostatic

−e

(e + Δe)

https://dl.doubtnut.com/l/_N7McqLw84Hq4
https://dl.doubtnut.com/l/_FakJQpRx24ct


force and gravitational force between two

hydrogen atoms placed at a distance  (much

greater than atomic size) apart is zero. Then

 is of the order of [Given mass of hydrogen

]

A. 

B. 

C. 

D. 

Answer: B

d

Δe

mh = 1.67 × 10− 27kg

10− 23C

10− 37C

10− 47C

10− 20C

https://dl.doubtnut.com/l/_FakJQpRx24ct


Watch Video Solution

44. The diagram below show regions of

equipotential: 

A positive chrages is moved from  to  in

each diagram. 

A. In all the four cases the work done is the

same

A B

https://dl.doubtnut.com/l/_FakJQpRx24ct
https://dl.doubtnut.com/l/_bFJxLJ1J3yOh


B. Minimum work is required to move  in

�gure 

C. Maximum work is required to move  in

�gure 

D. Maximum work is required to move  in

�gure 

Answer: A

Watch Video Solution

q

(a)

q

(b)

q

(c)

https://dl.doubtnut.com/l/_bFJxLJ1J3yOh


45. A capacitor is charged by a battery. The

battery is removed and another identical

uncharged capacitor is connected in parallel.

The total electrostatic energy of resulting

system:

A. Decreases by a factor of 

B. Remains the same

C. Increases by a factor of 

D. Increases by a factor of 

Answer: A

2

2

4

https://dl.doubtnut.com/l/_ADZ5Bk6QjHop


Watch Video Solution

46. The resistance of a wire is 'R' ohm. If it is

melted and stretched to  times its origianl

length, its new resistance will be

A. 

B. 

C. 

D. 

Answer: B

n

R

n

n2R

R

n2

nR

https://dl.doubtnut.com/l/_ADZ5Bk6QjHop
https://dl.doubtnut.com/l/_K4CCR87F9gs3


Watch Video Solution

47. A potentiometer is an accurate and

versatile device to make electrical

measurements of  because the

method involves

A. Potential gradients

B. A condition of no current �ow through

the galvanometer

E. M. F .

https://dl.doubtnut.com/l/_K4CCR87F9gs3
https://dl.doubtnut.com/l/_cWSGSOzZXQ6Y


C. A combination of cells, galvanometer

and resistance

D. Cells

Answer: B

Watch Video Solution

48. An arrangment of three parallel staright

wires placed perpendcular to plane of paper

carrying same current  along the same

direction is shown in �gure. Magnitude of

I

https://dl.doubtnut.com/l/_cWSGSOzZXQ6Y
https://dl.doubtnut.com/l/_6TvqUAtql0oY


force per unit length on the middle wire 

is given by 

A. 

B. 

'B'

2μ0i
2

πd

√2μ0i
2

πd

https://dl.doubtnut.com/l/_6TvqUAtql0oY


C. 

D. 

Answer: C

Watch Video Solution

μ0i
2

√2πd

μ0i
2

2πd

49. A 250-turns recantagular coil of length 2.1

cm and width 1.25 cm carries a current of

 and subjected to magnetic �eld of

strength . Work done for rotating the

coil by  against the torque is

85μA

0.85T

180∘

https://dl.doubtnut.com/l/_6TvqUAtql0oY
https://dl.doubtnut.com/l/_Z4wUZEFmqPuP


A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

4.55μJ

2.3μJ

1.15μJ

9.1μJ

50. If  and  be the apparent angles of dip

observed in two vertical planes at right angles

θ1 θ2

https://dl.doubtnut.com/l/_Z4wUZEFmqPuP
https://dl.doubtnut.com/l/_gesFnWiGRHXT


to each other, then the true angle of dip  is

given by

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

θ

tan2 θ = tan2 θ1 + tan2 θ2

cot2 θ = cot2 θ1 − cot2 θ2

tan2 θ = tan2 θ1 − tan2 θ2

cot2 θ = cot2 θ1 + cot2 θ2

https://dl.doubtnut.com/l/_gesFnWiGRHXT


51. A long solenoid of diameter 0.1 m has

 turns per meter. At centre of the

solenoid is 100 turns coil of radius 0.01 m

placed with its axis coinciding with solenoid

axis. The current in the solenoid reduce at a

constant rate to 0A from 4 a in 0.05 s . If the

resistance of the coil is , the total

charge �owing through the coil during this

time is

A. 

B. 

2 × 104

10π2Ω

16μC

32μC

https://dl.doubtnut.com/l/_g4avxpKVR9BQ


C. 

D. 

Answer: B

Watch Video Solution

16πμC

32πμC

52. Figure shows a circuit that contains three

identical resistors with resistance 

each, two identical inductors with inductance

 each, and an ideal battery with

emf . The current  through the

R = 0.9Ω

L = 2.0mH

ε = 18V i

https://dl.doubtnut.com/l/_g4avxpKVR9BQ
https://dl.doubtnut.com/l/_w8EhaffytOxM


battery just after the switch closed is.......: 

A. 

B. 

C.  ampere

D. 

Answer: B

Watch Video Solution

0.2A

2A

0

2mA

https://dl.doubtnut.com/l/_w8EhaffytOxM


53. In an electromagnetic wave in free space

the root mean square value of the electric �eld

is . The peak value of the

magnetic �eld is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

Erms = 6V /m

2.83 × 10− 8T

0.70 × 10− 8T

4.23 × 10− 8T

1.41 × 10− 8T

https://dl.doubtnut.com/l/_4e7LI6WoyjUb


54. The photoelectric threshold wavelength of

silver is . The velocity of the

electron ejected from a silver surface by

ultraviolet light of wavelength

 is  

 and 

A. 

B. 

3250 × 10− 10m

2536 × 10− 10m

(Givenh = 4.14 × 106ms− 1eV s

c = 3 × 108ms− 1)

≈ 0.6 × 106ms− 1

≈ 61 × 103ms− 1

https://dl.doubtnut.com/l/_4e7LI6WoyjUb
https://dl.doubtnut.com/l/_x0RzhtRUMjQ9


C. 

D. 

Answer: A::D

Watch Video Solution

≈ 0.3 × 106ms− 1

≈ 6 × 105ms− 1

55. The de - Broglie wavelength of a neutron in

thermal equilibrium with heavy water at a

temperature  and mass , is

A. 

T (kelvin) m

h

√3mkT

https://dl.doubtnut.com/l/_x0RzhtRUMjQ9
https://dl.doubtnut.com/l/_zNkncQxHQ3HS


B. 

C. 

D. 

Answer: A

Watch Video Solution

2h

√3mkT

2h

√mkT

h

√mkT

56. The ratio of wavelength of the lest line of

Balmer series and the last line Lyman series is:

A. 1

https://dl.doubtnut.com/l/_zNkncQxHQ3HS
https://dl.doubtnut.com/l/_t0WbM5yXZt08


B. 

C. 

D. 

Answer: B

Watch Video Solution

4

0.5

2

57. Radioactive material 'A' has decay constant

 and material 'B' has decay constant

'lamda'. Initial they have same number of

' 8λ'

https://dl.doubtnut.com/l/_t0WbM5yXZt08
https://dl.doubtnut.com/l/_xeyxXI6sJbrb


nuclei. After what time, the ratio of number of

nuclei of material 'B' to that 'A' will be  ?

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

1

e

1

7λ

1

8λ

1

9λ

1

λ

https://dl.doubtnut.com/l/_xeyxXI6sJbrb


58. Which of the following represents forward

biase diode?

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_XTQFOtUou926
https://dl.doubtnut.com/l/_9OHRqhsTWQN8


59. In a common emitter transistor ampli�er

the audio signal voltage across the collector is

. The resistance of collector is . If

current gain is  and the base resistance is

, the voltage and power gain of the

amli�er is :

A.  and 

B.  and 

C.  and 

D.  and 

3V 3kΩ

100

2kΩ

15 200

150 15000

20 2000

200 1000

https://dl.doubtnut.com/l/_9OHRqhsTWQN8


Answer: B

Watch Video Solution

60. The given electrical network is equivalent

to: 

A.  gate

B.  gate

C.  gate

OR

NOR

NOT

https://dl.doubtnut.com/l/_9OHRqhsTWQN8
https://dl.doubtnut.com/l/_a5EH9MOJCjLN


D.  gate

Answer: B

Watch Video Solution

AND

61. A beam of light from a source  is incident

normally on a plane mirrorr �xed at a certain

distance  from the source. The beam is

re�ected back as a spot on a scale placed just

above the source . When the mirrorr is

rotated through a small angle , the spot of

L

x

L

θ

https://dl.doubtnut.com/l/_a5EH9MOJCjLN
https://dl.doubtnut.com/l/_K8yjuOtLpvrZ


the light is found to move through a distance

 on the scale. The angle  is given by 

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

y θ :

y

x

x

2y

x

y

y

2x

https://dl.doubtnut.com/l/_K8yjuOtLpvrZ


62. A thin prism having refracting angle  is

made of glass of refracting index . This

prism is combined with another thin prism of

glass of refractive index . This combination

produces dispersion without deviation. The

refracting angle of second prism should be 

A. 

B. 

C. 

D. 

10∘

1.42

1.7

:

6∘

8∘

10∘

4∘

https://dl.doubtnut.com/l/_AXDHSpKrBV6J


Answer: A

Watch Video Solution

63. The ratio of resolving power of an optical

microscope for two wavelength 

and  is:

A. 

B. 

C. 

D. 

λ1 = 4000Å

λ2 = 6000Å

9: 4

3: 2

16: 81

8: 27

https://dl.doubtnut.com/l/_AXDHSpKrBV6J
https://dl.doubtnut.com/l/_6p0UTzwivxb4


Answer: B

Watch Video Solution

64. Young's double slit experiment is �rst

performed in air and then in a medium other

than air. It is found that  bright fringe in

the medium lies where  dark fringe lies in

air. The refractive index of the medium is

nearly:

A. 

8th

5th

1.59

https://dl.doubtnut.com/l/_6p0UTzwivxb4
https://dl.doubtnut.com/l/_39Mt53T0xrbj


B. 

C. 

D. 

Answer: C

Watch Video Solution

1.69

1.78

1.25

65. Two polaroids  and  are placed with

their axis perpendicular to each other. Un-

polarized light  is incident on . A third

polaroid  is kept in between  and  such

P1 P2

I0 P1

P3 P1 P2

https://dl.doubtnut.com/l/_39Mt53T0xrbj
https://dl.doubtnut.com/l/_7QRWAK5Uh6ZM


that its axis makes an angle  with that of 

. The intensity of transmitted light through 

 is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

45∘

P1

P2

I0

4

I0

8

I0

16

I0

2

https://dl.doubtnut.com/l/_7QRWAK5Uh6ZM
https://dl.doubtnut.com/l/_LPl6algeKuxy


66. A toy car with charge  moves on a

frictionless horizontal plane surface under the

in�uence of a uniform electric �eld . Due to

the force , its velocity increases from  to 

 in one second duration. At that instant

the direction of �eld is reversed. 

The car continues to move for two more

seconds under the in�uence of this �eld. The

average velocity and the average speed of the

toy car between  to  seconds are

respectively.

A. 

q

→
E

q
→
E 0

6m/s

0 3

1m/s, 3.5m/s

https://dl.doubtnut.com/l/_LPl6algeKuxy


B. 

C. 

D. 

Answer: C

Watch Video Solution

1.5m/s, 3m/s

1m/s, 3m/s

2m/s, 4m/s

67. An electron (mass )falls through a

distance d in a uniform electric �eld of

magnitude E. 

me

https://dl.doubtnut.com/l/_LPl6algeKuxy
https://dl.doubtnut.com/l/_vtVZffHJwUKV


,  

The direction of the �eld is reversed keeping

its magnitudes unchanged, and a proton(mass

) falls through the same distance. If the

times taken by the electrons and the protons

to fall the distance d is  and 

respectively, then the ratio .

A.  times greater

B. equal

C.  times greater

mp

telectron tproton

telectron /tproton

10

5

https://dl.doubtnut.com/l/_vtVZffHJwUKV


D. smaller

Answer: D

Watch Video Solution

68. The electrostatic force between the metal

plate of an isolated parallel plate capacitro 

having charge  and area , is

A. proportional to the square root of the

distance between the plates.

C

Q A

https://dl.doubtnut.com/l/_vtVZffHJwUKV
https://dl.doubtnut.com/l/_imX3KPxzmwpp


B. inversely proportional to the distance

between the plates.

C. linearly proportional to the distance

between the plates.

D. independent of the distance between

the plates

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_imX3KPxzmwpp


69. A carbon resistor of  is to be

marked with rings of di�erent colours for its

identi�cation. The colour code sequence will

be

A. Yellow-Green-Violet-Gold

B. Green-Orange-Violet-Gold

C. Yellow-Violet-Orange-Silver

D. Violet-Yellow-Orange-Silver

Answer: C

Watch Video Solution

(47 ± 4.7)kΩ

https://dl.doubtnut.com/l/_93Eb61SFbucL


Watch Video Solution

70. A set of  equal resistor, of value of 

each are connected in series to a battery of

emf  and internal resistance . The

current drawn is . Now, the  resistors are

connected in parallel to the same battery.

Then the current drawn from battery becomes

10.1. The value of  is

A. 

B. 

' n' 'R'

'E' 'R'

I ' n'

' n'

20

9

https://dl.doubtnut.com/l/_93Eb61SFbucL
https://dl.doubtnut.com/l/_ogaDrmRBnmmV


C. 

D. 

Answer: D

Watch Video Solution

11

10

71. A battery consists of a variable number  of

identical cells having internal resistance

connected in series. The terminals of the

battery are short circuited and the current 

measured. Which one of the graph below

n

I

https://dl.doubtnut.com/l/_ogaDrmRBnmmV
https://dl.doubtnut.com/l/_Y3wmiC2u1Kxr


shows the correct relationship between  and 

?

A. 

B. 

C. 

D. 

I

n

https://dl.doubtnut.com/l/_Y3wmiC2u1Kxr


Answer: D

Watch Video Solution

72. Current sensitivity of a moving coil

galvanometer is 5 div/mA and its voltage

senstivity (angular de�ection per unit voltage

applied) is 20 div/V. The resistance of the

galvanometer is

A. 

B. 

250Ω

500Ω

https://dl.doubtnut.com/l/_Y3wmiC2u1Kxr
https://dl.doubtnut.com/l/_uUSP7IWzaZ7a


C. 

D. 

Answer: A

Watch Video Solution

25Ω

40Ω

73. A metallic rod of mass per unit length

 is lying horizontally on a straght

inclined plane which makes an angle of 

with the horizontal. The rod is not allowed to

slide down by �owing a current throguh it

0.5kgm− 1

30∘

https://dl.doubtnut.com/l/_uUSP7IWzaZ7a
https://dl.doubtnut.com/l/_gvt9Ih60fvZM


when a magnetic �eld of induction  is

acting on it in the vertical direction. The

current �owing in the rod to keep it stationary

is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

0.25T

14.76A

11.32A

5.89A

7.14A

https://dl.doubtnut.com/l/_gvt9Ih60fvZM


74. A thin diamagnetic rod is placed vertically

between the poles of an electromagnet. When

the current in the electromagnetic is switched

on, then the diamagnetic rod is pushed up,

out of the horizontal magnetic �eld. Hence the

rod gains horizontal potential energy. the

work required to do this comes from

A. the lattice structure of the material of

the rod

https://dl.doubtnut.com/l/_gvt9Ih60fvZM
https://dl.doubtnut.com/l/_JDyrEpJnJnOP


B. the induced electric �eld due to the

changing magnetic �eld

C. the magnetic �eld

D. the current source

Answer: D

Watch Video Solution

75. The magnetic potential energy stored in a

certain inductor is , when the current in25mJ

https://dl.doubtnut.com/l/_JDyrEpJnJnOP
https://dl.doubtnut.com/l/_SbYAtbMqYhcS


the inductor is . This inductor is of

inductance

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

60mA

1.389H

13.89H

138.88H

0.138H

https://dl.doubtnut.com/l/_SbYAtbMqYhcS


76. An inductor , a capacitor  and

a resistor  are connected in series across a

source of emf, . The power loss

in the circuit is

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

20mH 100μF

50Ω

V = 10 sin 314t

2.74W

1.13W

0.43W

0.79W

https://dl.doubtnut.com/l/_G4hbPm3sCoMc


Watch Video Solution

77. An  wave is propagating in a medium

whith a velocity . The instantaneous

oscillating electric �eld of this of em wave is

along  axis. Then the direction of

oscillating magnetic �eld of the  wave will

be along

A.  direction

B.  direction

C.  direction

EM

→
v = vî

+y

EM

−y

−x

+z

https://dl.doubtnut.com/l/_G4hbPm3sCoMc
https://dl.doubtnut.com/l/_SZ4YG6CCsPj9


D.  direction

Answer: C

Watch Video Solution

−z

78. When the light of frequency  (where 

is threshold frequency), is incident on a metal

plate, the maximum velocity of electrons

emitted is . When the frequency of the

incident radiation is increased to , the

2v0 v0

v1

5v0

https://dl.doubtnut.com/l/_SZ4YG6CCsPj9
https://dl.doubtnut.com/l/_ff3xgVD0TbYv


maximum velocity of electrons emitted from

the same plate is . the ratio of  to  is

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

v2 v1 v2

4: 1

2: 1

1: 4

1: 2

https://dl.doubtnut.com/l/_ff3xgVD0TbYv


79. An electron of mass  with an initial

velocity 

(i)  enters an electric �eld  

  at  .

If  is its de - Broglie wavelength initially,

then its de - Broglie wavelength at time  is

A. 

B. 

C. 

D. 

m

→
v = v0ˆ (v0 > 0)

→
E = − E0 î (E0 = cons tan t > 0) t = 0

λ0

t

λ0t

λ0

λ(1 + t)
eE0

mv0

λ0

(1 + t)eE0

mv0

https://dl.doubtnut.com/l/_ExYUGIznrdQx


Answer: D

Watch Video Solution

80. The ratio of kinetic energy to the total

energy of an electron in a Bohr orbit of the

hydrogen atom, is

A. 

B. 

C. 

D. 

2: − 1

1: − 2

1: − 1

1: 1

https://dl.doubtnut.com/l/_ExYUGIznrdQx
https://dl.doubtnut.com/l/_NvJAsJAmbbCm


Answer: C

Watch Video Solution

81. For a radioactive material, half-life is 

minutes. If initially there are  number of

nuclei, the time taken (in minutes) for the

disintegration of  nuclei is.

A. 

B. 

C. 

10

600

450

30

15

10

https://dl.doubtnut.com/l/_NvJAsJAmbbCm
https://dl.doubtnut.com/l/_OYLV3sYpI5Ap


D. 

Answer: B

Watch Video Solution

20

82. In a  junction diode, change in

temperature due to heating

A. does not a�ect resistance of 

junction

p − n

p − n

https://dl.doubtnut.com/l/_OYLV3sYpI5Ap
https://dl.doubtnut.com/l/_161Yyh1lJxlG


B. a�ects the overall  characterstics 

 junction

C. a�ects only forward resistance

D. a�ects only reverse resistance

Answer: B

Watch Video Solution

V − I

p − n

83. In the circuit shown in the �gure, the input

voltage  is  and . TheVi 20V , VBE = 0 VCE = 0

https://dl.doubtnut.com/l/_161Yyh1lJxlG
https://dl.doubtnut.com/l/_v1HtQcepRkZU


values of  and  are given by:  

A. 

B. 

C. 

D. 

IB, IC β

IB = 20μA, IC = 5mA, β = 250

IB = 40μA, IC = 5mA, β = 125

IB = 25μA, IC = 5mA, β = 200

IB = 40μA, IC = 10mA, β = 250

https://dl.doubtnut.com/l/_v1HtQcepRkZU


Answer: B

Watch Video Solution

84. In the combination of the following gates

the output  can be written in terms of

inputs  and  as: 

A. 

Y

A B

¯̄¯̄̄ ¯̄¯A. B + A. B

https://dl.doubtnut.com/l/_v1HtQcepRkZU
https://dl.doubtnut.com/l/_IGlioMdFC6YF


B. 

C. 

D. 

Answer: C

Watch Video Solution

¯̄¯̄¯̄¯̄¯̄¯A + B

A. ¯̄̄B + ¯̄̄A . B

¯̄¯̄̄ ¯̄¯A. B

85. An object is placed at a distance of 

from a concave mirrorr of focal length . If

the object is displaced through a distance of

40cm

15cm

https://dl.doubtnut.com/l/_IGlioMdFC6YF
https://dl.doubtnut.com/l/_8BxM3692qoAJ


 towards the mirrorr, the displacement of

the image will be

A.  towards the mirror

B.  towards the mirror

C.  away from the mirror

D.  away from the mirror

Answer: C

Watch Video Solution

20cm

30cm

36cm

36cm

30cm

https://dl.doubtnut.com/l/_8BxM3692qoAJ


86. The refractive index of the material of a

prism is  and the angle of the prism is .

One of the two refracting surfaces of the

prism is made a mirror inwards, by silver

coating. A beam of monochromatic light

entering the prism from the other face will

retrace its path (after re�ection from the

silvered surface) if its angle of incidence on

the prism is

A. 

B. zero

√2 30∘

30∘

https://dl.doubtnut.com/l/_X5ZgISw7eM89


C. 

D. 

Answer: C

Watch Video Solution

45∘

60∘

87. An astronomical refracting telescope will

have large angular magni�cation and high

angular resolution, when it has an objective

lens of

https://dl.doubtnut.com/l/_X5ZgISw7eM89
https://dl.doubtnut.com/l/_odUZhex64hp2


A. large focal length and large diameter

B. small focal length and small diameter

C. larger focal length and small diameter

D. small focal length and large diameter

Answer: A

Watch Video Solution

88. In young's double slit experiment the

separation  between the slits is , the

wavelength  of the light used is  and

d 2mm

λ 5896Å

https://dl.doubtnut.com/l/_odUZhex64hp2
https://dl.doubtnut.com/l/_YS7LR8c8XZJL


distance  between the screen and slits is

. It is found that the angular width of

the fringes is . To increases the fringe

angular width to (with same  and )

the separtion between the slits needs to be

changed to

A. 

B. 

C. 

D. 

Answer: C

D

100cm

0.20∘

0.21∘ λ D

2.1mm

1.7mm

1.9mm

1.8mm

https://dl.doubtnut.com/l/_YS7LR8c8XZJL


Watch Video Solution

89. Unpolarised light is incident from air on a

plane surface of a meterial of refractive index

. At a particular angle of incidence , it is

found that the re�ected and refracted rays are

perpendicular to each other. 

Which of the following options is correct for

this situation?

A. 

B. 

' μ' ' I'

i = sin− 1( )
i

μ

i = tan− 1( )
i

μ

https://dl.doubtnut.com/l/_YS7LR8c8XZJL
https://dl.doubtnut.com/l/_E3G1Q936G89m


C. Re�ected light is polarized with its

electric vector perpendicular to the

plane of incidence

D. Re�ected light is polarized with its

electric vector parallel to the plane of

incidence

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_E3G1Q936G89m

