
PHYSICS

BOOKS - NCERT FINGERTIPS PHYSICS

(HINGLISH)

ELECTROMAGNETIC WAVES

Displacement Current

1. Maxwell in his famous equations of electro-

magnetism introduced the concept of

A. ac current

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_sJ1BzTHFvuRc


B. displacement current

C. impedance

D. reactance

Answer: B

Watch Video Solution

2. Displacement current goes through the gap between

the plates of a capacitor when the charge of the

capacitor

A. is changing with time

B. decreases

https://dl.doubtnut.com/l/_sJ1BzTHFvuRc
https://dl.doubtnut.com/l/_sibR4kDSuOWN


C. does not change

D. decreases to zero

Answer: A

Watch Video Solution

3. The charge on a parallel plate capacitor varies as

. The plates are very large and close

together (area = A, separation = d). The displacement

current through the capacitor is

A. 

B. 

q = q0cos2πt

q02πυ sinπυt

−q02πυ sin 2πυt

https://dl.doubtnut.com/l/_sibR4kDSuOWN
https://dl.doubtnut.com/l/_D3YKxuNLskJF


C. 

D. 

Answer: B

Watch Video Solution

q02π sinπυt

q0πυ sin 2πυt

4. A parallel- plate capacitor with plate area A and

separation between the plates d, is charged by a

constant current i. Consider a plane surface of area A/2

parallel to the plates and drawn symmetrically between

the plates. Find the displacement current through this

area.

A. I

https://dl.doubtnut.com/l/_D3YKxuNLskJF
https://dl.doubtnut.com/l/_IrKAITDMzf8F


B. 

C. 

D. 

Answer: B

Watch Video Solution

I

2

I

4

I

8

5. In order to establish an instantaneous displacement

current of  in the space between the plates of

 parallel plate capacitor, the potential di�erence

need to apply is

A. 

1mA

2μF

100V s− 1

https://dl.doubtnut.com/l/_IrKAITDMzf8F
https://dl.doubtnut.com/l/_2EwH8OFSjkYH


B. 

C. 

D. 

Answer: D

Watch Video Solution

200V s− 1

300V s− 1

500V s− 1

6. The conduction current is the same as displacement

current when the source is

A. ac only

B. dc only

C. either ac or dc

https://dl.doubtnut.com/l/_2EwH8OFSjkYH
https://dl.doubtnut.com/l/_oURXfwJWILw1


D. neither dc nor ac

Answer: C

Watch Video Solution

7. A capacitor made of two circular plates each of radius

12 cm and separated by 5 mm. The capacitor is being

charged by an external source. The charging current is

constant and equal to 0.15 A. The capacitance of the

parallel plate capacitor is 

https://dl.doubtnut.com/l/_oURXfwJWILw1
https://dl.doubtnut.com/l/_o0GEDUuL1lAv


A. 40 pF

B. 45 pF

C. 70 pF

D. 80 pF

Answer: D

Watch Video Solution

8. In the question number 7, the rate of change of

potential di�erence between the plates is

A. 

B. 

2.41 × 109V s− 1

1.87 × 109V s− 1

https://dl.doubtnut.com/l/_o0GEDUuL1lAv
https://dl.doubtnut.com/l/_GwYSU3KhCOMT


C. 

D. 

Answer: B

View Text Solution

3.2 × 10− 4V s− 1

4.5 × 10− 4V s− 1

9. If a variable frequency ac source is connected to a

capacitor then with decrease in frequency the

displacement current will

A. increase

B. decrease

C. remains constant

https://dl.doubtnut.com/l/_GwYSU3KhCOMT
https://dl.doubtnut.com/l/_R3JemW64vKuJ


D. �rst decrease then increase

Answer: B

Watch Video Solution

10. Which among the following does not represent

Maxwell's equation?

A. 

B. 

C. 

D. 

∮
→
E .

−→
dA =

q

ε0

∮
→
B .

−→
dA = 0

∮
→
E .

→
dl =

−dB

dt

∮
→
B .

→
dl = μ0IC + μ0ε0

dϕE

dt

https://dl.doubtnut.com/l/_R3JemW64vKuJ
https://dl.doubtnut.com/l/_UcAgZcm3hegs


Electromagnetic Waves

Answer: C

Watch Video Solution

1. An electromagnetic wave can be produced, when

charge is

A. moving with a constant velocity

B. moving in a circular orbit

C. falling in an electric �eld

D. both (b) and (c)

https://dl.doubtnut.com/l/_UcAgZcm3hegs
https://dl.doubtnut.com/l/_VQXrht5UhzZm


Answer: D

Watch Video Solution

2. If  be the permeability and  be the permittivity of

a medium, then its refractive index is given by

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

μ0 ε0

1

√μ0ε0

1

μ0ε0

√μ0ε0

μ0ε0

https://dl.doubtnut.com/l/_VQXrht5UhzZm
https://dl.doubtnut.com/l/_9gxaziPlpsPn


3. Electromagnetic wave consists of periodically

oscillating electric and magnetic vectors

A. in mutually perpendicular planes but vibrating

with a phase di�erence of 

B. in mutually perpendicular planes but vibrating

with a phase di�erence of 

C. in randomly oriented planes but vibrating in

phase

D. in mutually perpendicular planes but vibrating in

phase

π

π

2

https://dl.doubtnut.com/l/_9gxaziPlpsPn
https://dl.doubtnut.com/l/_scPUZqG4TQ6i


Answer: D

Watch Video Solution

4. A plane electromagnetic wave travels in vacuum

along z-direction. If the frequency of the wave is 40

MHz then its wavelength is

A. 5 m

B. 7.5 m

C. 8.5 m

D. 10 m

Answer: B

https://dl.doubtnut.com/l/_scPUZqG4TQ6i
https://dl.doubtnut.com/l/_MT829GgxW5on


Watch Video Solution

5. The electric �eld associated with an electromagnetic

wave in vacuum is given by

  

where E, z and t are in volt per meter, meter and second

respectively. The value of wave vector k is

A. 2 

B. 

C. 

D. 

Answer: A

→
E = 40 cos(kz − 6 × 108t) î,

m− 1

0.5m− 1

6m− 1

3m− 1

https://dl.doubtnut.com/l/_MT829GgxW5on
https://dl.doubtnut.com/l/_HLFLZU1XjPsV


Watch Video Solution

6. A radio can tune to any station in 7.5 MHz to 12MHz

band. The corresponding wavelength band is

A. 40 M to 25 m

B. 30 m to 25 m

C. 25 m to 10 m

D. 10 m to 5 m

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_HLFLZU1XjPsV
https://dl.doubtnut.com/l/_FC7Z26CmK0aa
https://dl.doubtnut.com/l/_SnoBl7BnJyj0


7. Which of the following statement is false for the

properties of electromagnetic waves?

A. Both electric and magnetic �eld vectors attain

the maxima and minima at the same place and

same time.

B. The energy in electromagnetic wave is divided

equally between electric and magnetic �eld

vectors.

C. Both electric and magnetic �eld vectors are

parallel to each other and perpendicular to the

direction of propagation of wave

https://dl.doubtnut.com/l/_SnoBl7BnJyj0


D. These waves do not require any material medium

for propagation.

Answer: C

Watch Video Solution

8. Which of the following has/have zero average value

in a plane electromagnetic wave?

A. Both magnetic and electric �elds

B. Electric �eld only

C. Magnetic �eld only

D. None of these

https://dl.doubtnut.com/l/_SnoBl7BnJyj0
https://dl.doubtnut.com/l/_FpfzVPvhYosV


Answer: A

Watch Video Solution

9. A plane electromagnetic wave propagating along x-

direction can have the following pairs of  and .

A. 

B. 

C. 

D. both (a) and (b)

Answer: D

Watch Video Solution

E B

Ey, Bz

Ez, By

Ex, By

https://dl.doubtnut.com/l/_FpfzVPvhYosV
https://dl.doubtnut.com/l/_0dQ9PtA1W0yZ


10. A charged particle oscillates about its mean

equilibrium position with a frequency of  Hz. The

frequency of electromagnetic waves produced by the

oscillator is

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

109

106Hz

107Hz

108Hz

109Hz

https://dl.doubtnut.com/l/_0dQ9PtA1W0yZ
https://dl.doubtnut.com/l/_ZdmapDpwPaoV


11. In the question number 20, the electromagnetic

waves

A. will have same frequency

B. will have a wavelength of 0.3 m

C. fall in the region of radiowaves

D. all of these

Answer: D

Watch Video Solution

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


12. The refractive index and the permeability of a

medium are respectively 1.5 and . The

relative permittivity of the medium is nearly

A. 25

B. 15

C. 10

D. 6

Answer: D

Watch Video Solution

5 × 10− 7Hm− 1

https://dl.doubtnut.com/l/_aSs94wf6t7Ar


13. An electromagnetic wave of frequency 

passes from vacuum into a dielectric medium with

permittivity . Then

A. wavelength and frequency both become half.

B. wavelength is doubled and frequency remains

unchanged.

C. wavelength and frequency both remain

unchanged.

D. wavelength is halved and frequency remains

unchanged.

Answer: D

v = 3.0MHz

ε = 4.0

https://dl.doubtnut.com/l/_HBwLj3dhAL8h


Watch Video Solution

14. If  and  denote electric and magnetic �elds

respectively, which of the following is dimensionless?

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

E B

√μ0ε0
E

B

μ0ε0
E

B

μ0ε0( )
2

B

E

E

ε0

μ0

B

https://dl.doubtnut.com/l/_HBwLj3dhAL8h
https://dl.doubtnut.com/l/_2HhSgUqGifMo


15. The amplitude of em wave in vacuum is doubled

with no other changes made to wave. As a result of this

doubling of the amplitude, which of the following

statement is correct.

A. The speed of wave propagation changes only

B. The frequency of the wave change only

C. The wavelength of the wave changes only

D. None of these

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_lXB4limogLOM
https://dl.doubtnut.com/l/_Wdcou0Zv6xPg


16. An electromagnetic wave propagating along north

has its electric �eld vector upwards. Its magnetic �eld

vector point towards

A. north

B. east

C. west

D. downwards

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_Wdcou0Zv6xPg


17. Which one of the following is the property of a

monochromatic, plane electromagnetic wave in free

space?

A. Electric and magnetic �elds have a phase

di�erence of 

B. The energy contribution of both electric and

magnetic �elds are equal

C. The direction of propagation is in the direction of

D. The pressure exerted by the wave is the product

of its speed energy density

π/2

→
B ×

→
E

https://dl.doubtnut.com/l/_3zFWH5Km2lBj


Answer: B

Watch Video Solution

18. The ratio of amplitude of magnetic �eld to the

amplitude of electric �eld for an electromagnetic wave

propagating in vacuum is equal to

A. the speed of light in vacuum

B. reciprocal of speed of light in vacuum

C. the ratio of magnetic permeability to the electric

susceptibility of vacuum

D. unity

https://dl.doubtnut.com/l/_3zFWH5Km2lBj
https://dl.doubtnut.com/l/_PeCPsdcdoFZw


Answer: B

Watch Video Solution

19. A plane electromagnetic wave travels in free space

along X-direction. If the value of  (in tesla) at a

particular point in space and time is . The

value of  (in ) at that point is

A. 

B. 

C. 

D. 

→
B

1.2 × 10− 8k̂

→
E Vm− 1

1.2ĵ

3.6k̂

1.2k̂

3.6ĵ

https://dl.doubtnut.com/l/_PeCPsdcdoFZw
https://dl.doubtnut.com/l/_ea3dxM3eSs5I


Answer: D

Watch Video Solution

20. A plane electromagnetic wave of frequency 

travels in free space along the x-direction. At a

particular point in space and time, .

What is  at this point?

A. 

B. 

C. 

D. 

25Mhz

E = (6.3j)V /m

B

1.2 × 10− 6T

1.2 × 10− 8T

2.1 × 10− 6T

2.1 × 10− 8T

https://dl.doubtnut.com/l/_ea3dxM3eSs5I
https://dl.doubtnut.com/l/_PMw6UNSQgWRM


Answer: D

Watch Video Solution

21. The amplitude of the magnetic �eld part of a

harmonic electromagnetic wave in vacuum is

. What is the amplitude of the electric �eld

part of the wave?

A. 

B. 

C. 

D. 

B0 = 510nT

120N C− 1

134N C− 1

510N C− 1

153N C− 1

https://dl.doubtnut.com/l/_PMw6UNSQgWRM
https://dl.doubtnut.com/l/_IpyvpPs5WWum


Answer: D

Watch Video Solution

22. A plane electromagnetic wave of frequency 

travels in free space along the x-direction. At a

particular point in space and time, .

What is  at this point?

A. 

B. 

C. 

D. 

25Mhz

E = (6.3j)V /m

B

8.33 × 10− 8k̂T

18.9 × 10− 8k̂T

4.1 × 10− 8k̂T

2.1 × 10− 8k̂T

https://dl.doubtnut.com/l/_IpyvpPs5WWum
https://dl.doubtnut.com/l/_tMxIOvZiok7j


Answer: D

Watch Video Solution

23. An electromagnetic wave is propagating along x-

axis. At x = 1 m and t = 10 s, its electric vector

 then the magnitude of its magnetic

vector is

A. 

B. 

C. 

D. 

∣
∣
∣

→
E

∣
∣
∣

= 6V /m

2 × 10− 8T

3 × 10− 7T

6 × 10− 8T

5 × 10− 7T

https://dl.doubtnut.com/l/_tMxIOvZiok7j
https://dl.doubtnut.com/l/_MMUcV3HOTxqm


Answer: A

Watch Video Solution

24. which of the following in not true for

electromagnetic waves ?

A. They transport energy.

B. They have momentum.

C. They travel at di�erent speeds in air depending

on their frequency.

D. They travel at di�erent speeds in medium

depending on their frequency.

https://dl.doubtnut.com/l/_MMUcV3HOTxqm
https://dl.doubtnut.com/l/_DpwWMaSnuZXN


Answer: C

Watch Video Solution

25. The photon energy in units of eV for

electromagnetic waves of wavelength 2 cm is

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

2.5 × 10− 19

5.2 × 1016

3.2 × 10− 16

6.2 × 10− 5

https://dl.doubtnut.com/l/_DpwWMaSnuZXN
https://dl.doubtnut.com/l/_oAD7fvrYaWDl


26. The electric �eld of an electromagnetic wave

travelling through vacuum is given by the equation

. The quantity that is independent

of wavelength is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

E = E0sin(kx − ωt)

kω

k

ω

k2ω

ω

https://dl.doubtnut.com/l/_oAD7fvrYaWDl
https://dl.doubtnut.com/l/_aXislndvZsu7


27. The frequency of  wave which is best suit to

observe a particle of radius  is of order of:

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

e. m

3 × 10− 4

1015Hz

1014Hz

1013Hz

1012Hz

https://dl.doubtnut.com/l/_1oBJXHJSstZQ


28. The electric �eld part of an electromagnetic wave in

vacuum is 

  

The wavelength of this part of electromagnetic wave is

A. 1.5 m

B. 2 m

C. 2.5 m

D. 3.5 m

Answer: D

Watch Video Solution

E = 3.1 cos[(1.8 )y + (5.4 × 108 )t] î
N

C

rad
m

rad
s

https://dl.doubtnut.com/l/_3UFpcuWXCMni
https://dl.doubtnut.com/l/_Ey3tC1pSo7YS


29. In the question number 38, the frequency

corresponding to the given part of electromagnetic

wave is

A. 

B. 

C. 

D. .

Answer: B

Watch Video Solution

5.4 × 108Hz

8.6 × 107Hz

3.2 × 108Hz

4.8 × 107Hz

https://dl.doubtnut.com/l/_Ey3tC1pSo7YS


30. In the question 38, the amplitude of magnetic �eld

part of the given wave is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

2 × 10− 8T

1.03 × 10− 8T

4.22 × 10− 8T

5 × 10− 8T

https://dl.doubtnut.com/l/_hxacEVVKg8D6


31. The electric �eld part of an electromagnetic wave in

a medium is represented by 

  

.  

The wave is

A. moving along x direction with frequency  Hz

and wavelength 100m

B. moving along x direction with frequency  Hz

and wavelength 200 m

C. moving along  direction with frequency  Hz

and wavelength 200 m

Ex = 0,

Ey = 2.5 cos[(2π × 106 )t − (π × 10− 2 )x]
N

C

rad

m

rad

s

Ez = 0

106

106

−x 106

https://dl.doubtnut.com/l/_PM9G0u7wS71K


D. moving along  direction with frequency 

 Hz and wavelength 200 m

Answer: B

Watch Video Solution

y

2π × 106

32. An electromagnetic wave of intensity I falls on a

surface kept in vacuum and exerts radiation pressure 

on it. Which of the following are true ?

A. Radiation pressure is  if the wave is totally

absorbed.

p

I /c

https://dl.doubtnut.com/l/_PM9G0u7wS71K
https://dl.doubtnut.com/l/_8JIyZNnfm9j5


B. Radiation pressure is  if the wave is totally

re�ected.

C. Radiation pressure is 2  if the wave is totally

re�ected.

D. Radiation pressure is in the range

 for real surfaces.

Answer: B

Watch Video Solution

I /c

I /c

I /c < p < 2I /c

33. A plane electromagnetic wave is incident on a

material surface. The wave delivers momentum p and

https://dl.doubtnut.com/l/_8JIyZNnfm9j5
https://dl.doubtnut.com/l/_dx5mIBF2P8dk


energy E.

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

p ≠ 0, E ≠ 0

p = 0, E = 0

p = 0, E ≠ 0

p ≠ 0, E = 0

34. Radiations of intensity  are striking a

metal plate. The pressure on the plate is

A. 

0.5W /m2

0.166 × 10− 8N m − 2

https://dl.doubtnut.com/l/_dx5mIBF2P8dk
https://dl.doubtnut.com/l/_GGuUROWS2Jz0


B. 

C. 

D. 

Answer: A

Watch Video Solution

0.332 × 10− 8N m − 2

0.111 × 10− 8N m − 2

0.083 × 10− 8N m − 2

35. Light with an energy �ux of  falls on a

non-re�ecting surface at normal incidence. If the

surface has an area of , �nd the average force

exerted on the surface during a  minute time span.

A. 

18W /cm2

20cm2

30

2.1 × 10− 6N

https://dl.doubtnut.com/l/_GGuUROWS2Jz0
https://dl.doubtnut.com/l/_dXswwaHQdxbj


B. 

C. 

D. 

Answer: B

Watch Video Solution

1.2 × 10− 6N

1.2 × 106N

2.1 × 106N

36. The rms value of the electric �eld of the light from

the sun is  The total energy density of the

electromagnetic wave is

A. 

B. 

720N /C

3.3 × 10− 3J m − 3

4.58 × 10− 6J m − 3

https://dl.doubtnut.com/l/_dXswwaHQdxbj
https://dl.doubtnut.com/l/_vfKWiqkefufm


C. 

D. .

Answer: B

Watch Video Solution

6.37 × 10− 9J m − 3

81.35 × 10− 12J m − 3

37. The electric �eld of a plane electromagnetic wave

varies with time of amplitude  propagating

along z-axis. The average energy density of the

magnetic �eld is (in )

A. 

B. 

2Vm− 1

Jm− 3

13.29 × 10− 12

8.86 × 10− 12

https://dl.doubtnut.com/l/_vfKWiqkefufm
https://dl.doubtnut.com/l/_LQQCThu4jYAr


C. 

D. 

Answer: B

Watch Video Solution

17.72 × 10− 12

4.43 × 10− 12

38. The magnetic �eld of a beam emerging from a �lter

facing a �oodlight is given by

.  

What is the average intensity of the beam?

A. 

B. 

B = 12 × 10− 8 sin(1.20 × 107z − 3.60 × 1014t)T

1.71W m − 2

2.1W m − 2

https://dl.doubtnut.com/l/_LQQCThu4jYAr
https://dl.doubtnut.com/l/_nL6SdJhjoyky


C. 

D. 

Answer: A

Watch Video Solution

3.2W m − 2

2.9W m − 2

39. Assume a bulb of e�ciency  as a point source.

The peak values of electric and magnetic �elds

produced by the radiation coming from a 100 W bulb at

a distance of 3 m is respectively

A. 

B. 

2.5 %

2.5V m − 1, 3.6 × 10− 8T

4.2V m − 1, 2.8 × 10− 8T

https://dl.doubtnut.com/l/_nL6SdJhjoyky
https://dl.doubtnut.com/l/_ikURrEPNwuTz


C. 

D. 

Answer: C

Watch Video Solution

4.08V m − 1, 1.36 × 10− 8T

3.6V m − 1, 4.2 × 10− 8T

40. About  of the power of a 100 W light bulb is

converted ot visible radiation. The average intensity of

visible radiation at a distance of 8 m is (Assume that

the radiation is emitted isotropically and neglect

re�ection.)

A. 

6 %

3.5 × 10− 3W m − 2

https://dl.doubtnut.com/l/_ikURrEPNwuTz
https://dl.doubtnut.com/l/_YLLhhHotolYL


Electromagnetic Spectrum

B. 

C. 

D. 

Answer: C

Watch Video Solution

5.1 × 10− 3W m − 2

7.2 × 10− 3W m − 2

2.3 × 10− 3W m − 2

1. Which of the following is not an electromagnetic

wave?

A. X-rays

https://dl.doubtnut.com/l/_YLLhhHotolYL
https://dl.doubtnut.com/l/_rpZuFoYeOH7o


B. -rays

C. -rays

D. Heat rays

Answer: C

Watch Video Solution

γ

β

2. We consider the radiation emitted by the human

body which of the following statements is true?

A. The radiation emitted is in the infrared region.

B. The radiation is emitted only during the day.

https://dl.doubtnut.com/l/_rpZuFoYeOH7o
https://dl.doubtnut.com/l/_VZVnwYiOKuCf


C. The radiation is emitted during the summers and

absorbed during winters.

D. The radiation emitted lies in the ultravioled

region and hence is not visible.

Answer: A

Watch Video Solution

3. Radio wave di�ract around building although light

waves do not. The reason is that radio waves

A. travel with speed larger than c

B. have much larger wavelength than light

https://dl.doubtnut.com/l/_VZVnwYiOKuCf
https://dl.doubtnut.com/l/_fZLv3NUQX1Op


C. are not electromagnetic waves

D. None of these.

Answer: B

Watch Video Solution

4. The ultra high frequency band of radio waves in

electromagnetic wave is used as in

A. television waves

B. cellular phone communication

C. commercial FM radio

D. both (a) and (c)

https://dl.doubtnut.com/l/_fZLv3NUQX1Op
https://dl.doubtnut.com/l/_fa1YQ4vYXHKb


Answer: B

Watch Video Solution

5. The part of the spectrum of the electromagnetic

radiation used to cook food is

A. ultraviolet rays

B. cosmic rays

C. X rays

D. microwaves

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_fa1YQ4vYXHKb
https://dl.doubtnut.com/l/_9dmhNOE1iMZk


6. The frequency  of radiation arising from

two close energy levels in hydrogen belong to:

A. Infrared rays

B. X-rays

C. -rays

D. Radio waves

Answer: D

Watch Video Solution

1057MHz

γ

https://dl.doubtnut.com/l/_9dmhNOE1iMZk
https://dl.doubtnut.com/l/_5zTLa8FerGjf


7. A micro-wave and an ultrasonic sound wave have the

same wavelength. Their frequencies are in the ratio

(approximately)

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

102

104

106

108

https://dl.doubtnut.com/l/_rFp0K5f6JN1o


8. The waves used by arti�cial satellites for

communication is

A. microwaves

B. infrared waves

C. radio waves

D. X-rays

Answer: A

Watch Video Solution

9. The produced rays in sonography are

https://dl.doubtnut.com/l/_pdD5TDKnmVNm
https://dl.doubtnut.com/l/_SPECOf473RzT


A. Microwaves

B. Infrared rays

C. Radio waves

D. Ultrasonic waves

Answer: D

Watch Video Solution

10. Which of the following electromagnetic wave play

an important role in maintaining the earth's warmth or

average temperature through the greenhouse e�ect?

A. Visible rays

https://dl.doubtnut.com/l/_SPECOf473RzT
https://dl.doubtnut.com/l/_MjIgfUPb9OCK


B. Infrared waves

C. Gamma rays

D. Ultraviolet rays

Answer: B

Watch Video Solution

11. Which of the following electromagnetic wave is used

in high precision application like LASIK eye surgery?

A. Microwave

B. Ultraviolet rays

C. Gamma rays

https://dl.doubtnut.com/l/_MjIgfUPb9OCK
https://dl.doubtnut.com/l/_hV1dpzo3lHD5


D. X-rays

Answer: B

Watch Video Solution

12. The crystal structure can be studied by using

A. UV rays

B. X-rays

C. IR radiation

D. Microwaves

Answer: B

https://dl.doubtnut.com/l/_hV1dpzo3lHD5
https://dl.doubtnut.com/l/_hqs4ybJ9yutM


Watch Video Solution

13. An electromagnetic radiation has an energy of 13.2

keV. Then the radiation belongs to region of

A. visible light

B. ultraviolet

C. infrared

D. X-ray

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_hqs4ybJ9yutM
https://dl.doubtnut.com/l/_GSodXvhfgsOP


14. Which of the following electromagnetic waves has

smaller wavelength ?

A. X-rays

B. Microwaves

C. -rays

D. Radiowaves.

Answer: C

Watch Video Solution

γ

https://dl.doubtnut.com/l/_krm2ya2ZSiF0


15. Which of the following electromagnetic waves is

used in medicine of destroy cancer cells?

A. IR-rays

B. Visible rays

C. Gamma rays

D. Ultraviolet rays

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_jVvAUFZp8BWv


16. The decreasing order of wavelength of infrared,

microwave, ultraviolet and gamma rays is

A. microwave, infrared, ultraviolet, gamma rays

B. infrared, microwave, ultraviolet, gamma rays

C. gamma rays, ultraviolet, infrared, microwaves

D. microwaves, gamma rays, infrared, ultraviolet

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_5mgavN0eQOCP


17. A. Wavelength of microwaves is greater than that of

ultraviolet rays. 

B. The wavelength of infrared rays is lesser than that of

ultraviolet rays. 

C. The wavelength of microwaves is lesser than that of

infrared rays 

D. Gamma ray has shortest wavelength in the

electomagnetic specturum 

Choose the correct option.

A. A and B are ture

B. B and C are ture

C. C and D are ture

D. A and D are ture

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


Answer: D

Watch Video Solution

18. X-rays and -rays of same energies are distinguished

by their

A. frequency

B. charges

C. ionising power

D. method of production

Answer: D

Watch Video Solution

γ

https://dl.doubtnut.com/l/_VvnKiHFkAVjs
https://dl.doubtnut.com/l/_9HmXdjn0wmXh


19. choose the correct option. If speed of gamma rays,

X-rays and microwaves are .

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

Vg, Vx  and Vm

vg < vX < vm

vg > vX > vm

vg > vX < vm

vg = vX = vm

https://dl.doubtnut.com/l/_9HmXdjn0wmXh
https://dl.doubtnut.com/l/_Q4GfACFV7OAs


Higher Order Thinking Skills

20. X-rays, gamma rays and microwaves travelling in

vacuum have

A. same wavelength but di�erent velocities

B. same frequency but di�erent velocities

C. same velocity but di�erent wavelentghs

D. same velocity and same frequency

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_BQgYDVmeFT4m
https://dl.doubtnut.com/l/_QpdMgvVf6mFq


1. Sea water at frequency  Hz has

permittivity  permeability  and

resistivity M. Imagine a parallel plate capacitor

immersed in sea water and driven by an alternating

voltage source  What fraction

of the conduction current density is the displacement

current density ?

A. 

B. 

C. 

D. 

Answer: C

W t h Vid S l ti

v = 4 × 108

ε ≈ 80ε0 μ = μ0

ρ = 0.25

V (t) = V0  sin (2πvt).

2/3

4/9

9/4

2

https://dl.doubtnut.com/l/_QpdMgvVf6mFq


Watch Video Solution

2. An electromagnetic wave travelling along z-axis is

given as  Choose the correct

options from the following

A. The associated magnetic �eld is given as

B. The electromagnetic �eld can be written in terms

of the associated magnetic �eld as

C. 

D. 

E = E0  cos (kz − ωt).

→
B = k̂ ×

→
E = (

→
k ×

→
E )

1

c

1

ω

→
E = c(

→
B × ĵ)

k̂.
→
E = 0, k̂.

→
B ≠ 0

k̂.
→
E = 0, k̂ ×

→
B = 0

https://dl.doubtnut.com/l/_QpdMgvVf6mFq
https://dl.doubtnut.com/l/_yh1VeWdoEo8e


Answer: A

Watch Video Solution

3. A long straight cable of length l is placed

symmetrically along z-axis and has radius 

The cable consists of a thin wire and a co- axial

conducting tube. An alternating current

. Flows down the central thin

wire and returns along the co-axial conducting tube.

the induced electric at a distance s from the wire inside

the cable is 

. 

(i) Calculate the displacement current density inside

a( < < l).

I(t) = I0  sin (2πvt)

E(s, t) = μ0I0v  cos (2πvt)In( )k̂
s

a

https://dl.doubtnut.com/l/_yh1VeWdoEo8e
https://dl.doubtnut.com/l/_nnaWNdFJhaM3


the cable. 

(ii) Integrate the displacement current density across

the cross- section of the cable to �nd the total

displacement current . 

(iii) compare the conduction current  with the

displacement current .

A. 

B. 

C. 

D. Zero

Answer: A

Watch Video Solution

Id

I0

Id0

I0 ln( )sin(2πυt)k̂
2π

λ2

a

s

I0 ln( )sin(2πυt)k̂
1

λ2

a

s

I0 ln( )sin(2πυt)k̂
π

λ2

a

s

https://dl.doubtnut.com/l/_nnaWNdFJhaM3


4. In the question 3, the ratio of conduction current

and the displacement current is

A. 

B. 

C. 

D. 

Answer: A

View Text Solution

( )
2aπ

λ

( )
aπ

λ

( )
2

λ

aπ

( )
λ

2π

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


5. Poynting vectors  is de�ned as .

The average value of  over a single period 'T' is

given by

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

→
S

→
S =

→
E ×

→
B

1

μ0

'
→
S '

E2
0 /2cμ0

E2
0 /cμ0

2E022 /cμ0

E2
0 /cμ2

0

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


6. An in�nitely long thin wire carrying a uniform linear

static charge density  is placed along the z-axis Fig.

The wire is set into motion along its length with a

uniform velocity . Calculate the poynting

λ

→
v = vk̂

https://dl.doubtnut.com/l/_FWuXQ1tEDQW4


vector .  

A. 

→
S = (

→
E ×

→
B)

1

μ0

k̂
−λ2v

4π2ε0a
2

https://dl.doubtnut.com/l/_FWuXQ1tEDQW4


B. 

C. 

D. 

Answer: A

Watch Video Solution

î
λ2v

4π2ε0a
2

k̂
λ2v

4π2ε0a
2

î
−λ2v

4π2ε0a
2

7. A plane EM wave travelling along z direction is

described by 

.  

show that

E = E0 sin(kz − ωt) î and B = B0 sin(kz − ωt) ĵ

https://dl.doubtnut.com/l/_FWuXQ1tEDQW4
https://dl.doubtnut.com/l/_oVMaTXVHqeDA


A. The average energy density of the wave is given

by 

B. The time averaged intensity of the wave is given

by 

C. Both (a) and (b)

D. None of these

Answer: C

Watch Video Solution

uav = ε0E
2
0 +

1

4

1

4

B2
0

μ0

Iav = cε0E
2
0

1

2

8. Suppose that the electric �eld amplitude of an

electromagnetic wave us  and that itsE0 = 120N /C

https://dl.doubtnut.com/l/_oVMaTXVHqeDA
https://dl.doubtnut.com/l/_fQY9fQSmFrBg


frequency is . 

(a) Determine  and ,  

(b) �nd expressions for  and .

A. The expression of electric �eld is

B. The expression of electric �eld is

C. The expression of magnetic �eld si

D. Both (a) and (c)

Answer: D

Watch Video Solution

50.0MHz

B0, ω, k λ

E B

→
E = 12 sin( x − 100π × 106t)ĵ

π

3

→
E = 60 sin( x − 100π × 106t)ĵ

π

3

→
B = 40 × 10− 8 sin( x − π × 108t)k̂

π

3

https://dl.doubtnut.com/l/_fQY9fQSmFrBg


Ncert Exemplar

1. One requires  of energy to dissociate a carbon

monoxide molecule into carbon and oxygen atoms. The

minimum frequency of the appropriate

electromagnetic radiation to achieve the dissociation

lies in.

A. visible region

B. infrared region

C. ultraviolet region

D. microwave region

11eV

https://dl.doubtnut.com/l/_fQY9fQSmFrBg
https://dl.doubtnut.com/l/_0n7MSty6ICAW


Answer: C

Watch Video Solution

2. A linearly polarised electromagnetic wave given as

 is incident normally on a

perfectly re�ecting wall . Assuming that the

material of the optically inactive, the re�ected wave will

be give as

A. 

B. 

C. 

D. 

E = E0 î cos(kz − ωt)

z = a

→
E r = − E0 î cos(kx − ωt)

→
E r = E0 î cos(kz + ωt)

→
E r = − E0 î cos(kz + ωt)

→
E r = E0 î sin(kz − ωt)

https://dl.doubtnut.com/l/_0n7MSty6ICAW
https://dl.doubtnut.com/l/_rUTANSRxxzcU


Answer: B

Watch Video Solution

3. Light with an energy �ux  falls on a non-

re�ecting surface at normal incidence. If the surface

has an area of . the total momentum delivered (

for complete absorption)during 30 minutes is

A. 

B. 

C. 

D. 

20W /cm2

30cm2

36 × 10− 5kg m/s

36 × 10− 4kg m/s

108 × 104kg m/s

1.08 × 107kg m/s

https://dl.doubtnut.com/l/_rUTANSRxxzcU
https://dl.doubtnut.com/l/_0id2JsiBmKH7


Answer: B

Watch Video Solution

4. The electric �eld intensity produced by the radiations

coming from 100W bulbs at a 3m distance is E. The

electric �eld intensity produced by the radiations

coming from 50W bulb at the same distance is

A. 

B. 

C. 

D. 

E

2

2E

E

√2

√2E

https://dl.doubtnut.com/l/_0id2JsiBmKH7
https://dl.doubtnut.com/l/_q8Rmq6jgSAAH


Answer: A

Watch Video Solution

5. If  and  represent electric and magnetic �eld

vectors of the electromagnetic wave, the direction of

propagation of eletromagnetic wave is along.

A. 

B. 

C. 

D. 

Answer: D

E B

→
E

→
B

→
B ×

→
E

→
E ×

→
B

https://dl.doubtnut.com/l/_q8Rmq6jgSAAH
https://dl.doubtnut.com/l/_rQL5xOJkfYjV


Watch Video Solution

6. The ratio of contributions made by the eletric �eld

and magnetic �eld components to the intensity of an

 wave is.

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

EM

c : 1

c2 : 1

1: 1

√c : 1

https://dl.doubtnut.com/l/_rQL5xOJkfYjV
https://dl.doubtnut.com/l/_zyVXNUK52YOf


7. An  wave radiates out wards from a dipole

antenna with  as the amplitude of its electric �led

vector. The electric �eld  which transports signi�cant

energy from the source falls o� as

A. 

B. 

C. 

D. remains constant

Answer: C

Watch Video Solution

EM

E0

E0

1

r3

1

r2

1

r

https://dl.doubtnut.com/l/_PesP9psYx9JI


Assertion And Reason

1. Assertion : Displacement current goes through the

gap between the plates of a capacitor when the charge

of the capacitor does not charge 

Reason : The displacement current arises in the region

in which the electric �eld is constant with time.

A. If both assertion and reason are true and reason

is the correct explanation of assertion

B. If both assertion and reason are true but reason

is not the correct explanation of assertion

C. If assertion is true but reason is false

https://dl.doubtnut.com/l/_g6eKKfwZ4Rif


D. If both assertion and reason are false

Answer: D

Watch Video Solution

2. Assertion : Electromagnetic waves are transverse in

nature 

Reason : The electric and magnetic �elds in

electromagnetic waves are perpendicular to each other

and to the direction of propagation.

A. If both assertion and reason are true and reason

is the correct explanation of assertion

https://dl.doubtnut.com/l/_g6eKKfwZ4Rif
https://dl.doubtnut.com/l/_mXo1LZcUDnpB


B. If both assertion and reason are true but reason

is not the correct explanation of assertion

C. If assertion is true but reason is false

D. If both assertion and reason are false

Answer: A

Watch Video Solution

3. Assertion : The electromagnetic wave is transverse in

nature 

Reason : Electromagnetic wave propagates parallel to

the direction of electric and magnetic �elds.

https://dl.doubtnut.com/l/_mXo1LZcUDnpB
https://dl.doubtnut.com/l/_6ZHHwx8572uT


A. If both assertion and reason are true and reason

is the correct explanation of assertion

B. If both assertion and reason are true but reason

is not the correct explanation of assertion

C. If assertion is true but reason is false

D. If both assertion and reason are false

Answer: C

Watch Video Solution

4. Assertion : The velocity of electromagnetic waves

depends on electric and magnetic properties of the

https://dl.doubtnut.com/l/_6ZHHwx8572uT
https://dl.doubtnut.com/l/_jouViTU84REL


medium 

Reason : Velocity of electromagnetic waves in free

space is constant.

A. If both assertion and reason are true and reason

is the correct explanation of assertion

B. If both assertion and reason are true but reason

is not the correct explanation of assertion

C. If assertion is true but reason is false

D. If both assertion and reason are false

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_jouViTU84REL
https://dl.doubtnut.com/l/_bLkT5pFuvqUN


5. Assertion : Electromagnetic waves interact with

matter and set up oscillations 

Reason : Interaction is independent of the wavelength

of the electromagnetic wave.

A. If both assertion and reason are true and reason

is the correct explanation of assertion

B. If both assertion and reason are true but reason

is not the correct explanation of assertion

C. If assertion is true but reason is false

D. If both assertion and reason are false

Answer: C

W t h Vid S l ti

https://dl.doubtnut.com/l/_bLkT5pFuvqUN


Watch Video Solution

6. Assertion : Electromagnetic waves carry energy and

momentum 

Reason : Electromagnetic waves can be polarised.

A. If both assertion and reason are true and reason

is the correct explanation of assertion

B. If both assertion and reason are true but reason

is not the correct explanation of assertion

C. If assertion is true but reason is false

D. If both assertion and reason are false

Answer: B

https://dl.doubtnut.com/l/_bLkT5pFuvqUN
https://dl.doubtnut.com/l/_AgJn8YieTct6


Watch Video Solution

7. Assertion : Electromagnetic waves exert radiation

pressure 

Reason : Electromagnetic waves carry energy.

A. If both assertion and reason are true and reason

is the correct explanation of assertion

B. If both assertion and reason are true but reason

is not the correct explanation of assertion

C. If assertion is true but reason is false

D. If both assertion and reason are false

https://dl.doubtnut.com/l/_AgJn8YieTct6
https://dl.doubtnut.com/l/_qt3jYGNejbui


Answer: A

Watch Video Solution

8. Assertion : If earth did not have atmosphere, its

average surface temperature would be lower than what

it is now 

Reason : Green house e�ect of the atmosphere would

be absent, if earth did not have atomosphere.

A. If both assertion and reason are true and reason

is the correct explanation of assertion

B. If both assertion and reason are true but reason

is not the correct explanation of assertion

https://dl.doubtnut.com/l/_qt3jYGNejbui
https://dl.doubtnut.com/l/_6reBMpVaR3oP


C. If assertion is true but reason is false

D. If both assertion and reason are false

Answer: A

Watch Video Solution

9. Assertion : The radio and TV signals from

broadcasting stations carry energy. 

Reason : Electromagnetic waves are capable to carry

energy from one place to another.

A. If both assertion and reason are true and reason

is the correct explanation of assertion

https://dl.doubtnut.com/l/_6reBMpVaR3oP
https://dl.doubtnut.com/l/_QOHjQrBiTzcd


B. If both assertion and reason are true but reason

is not the correct explanation of assertion

C. If assertion is true but reason is false

D. If both assertion and reason are false

Answer: A

Watch Video Solution

10. Assertion : One should not use metal containers in a

microwave oven 

Reason : Only because metal may melt form heating.

https://dl.doubtnut.com/l/_QOHjQrBiTzcd
https://dl.doubtnut.com/l/_lEWYzpFIik0a


A. If both assertion and reason are true and reason

is the correct explanation of assertion

B. If both assertion and reason are true but reason

is not the correct explanation of assertion

C. If assertion is true but reason is false

D. If both assertion and reason are false

Answer: C

Watch Video Solution

11. Assertion : Microwaves are heat waves which is used

to heat up food in ovens. 

https://dl.doubtnut.com/l/_lEWYzpFIik0a
https://dl.doubtnut.com/l/_uRCx71aq3ymM


Reason : In ovens, microwaves heat up the vessel �rst

and food inside gets heated up by the transfer of

energy from the vessel.

A. If both assertion and reason are true and reason

is the correct explanation of assertion

B. If both assertion and reason are true but reason

is not the correct explanation of assertion

C. If assertion is true but reason is false

D. If both assertion and reason are false

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_uRCx71aq3ymM
https://dl.doubtnut.com/l/_ZWQiam3vaqEa


12. Assertion : infrared radiation plays an important

role in maintaining the average temperature of earth 

Reason : Infrared radiations are sometimes referred to

as heat waves.

A. If both assertion and reason are true and reason

is the correct explanation of assertion

B. If both assertion and reason are true but reason

is not the correct explanation of assertion

C. If assertion is true but reason is false

D. If both assertion and reason are false

Answer: B

W t h Vid S l ti

https://dl.doubtnut.com/l/_ZWQiam3vaqEa


Watch Video Solution

13. Assertion : Radio waves are di�racted by buildings 

Reason : Radio waves are high energy waves.

A. If both assertion and reason are true and reason

is the correct explanation of assertion

B. If both assertion and reason are true but reason

is not the correct explanation of assertion

C. If assertion is true but reason is false

D. If both assertion and reason are false

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_ZWQiam3vaqEa
https://dl.doubtnut.com/l/_DWqepxSHXAuE


14. Assertion : Microwaves are better carrier of signals

than optical waves 

Reason : Microwaves move faster than optical waves.

A. If both assertion and reason are true and reason

is the correct explanation of assertion

B. If both assertion and reason are true but reason

is not the correct explanation of assertion

C. If assertion is true but reason is false

D. If both assertion and reason are false

Answer: D

https://dl.doubtnut.com/l/_DWqepxSHXAuE
https://dl.doubtnut.com/l/_ArD2bQ6YfoIg


Watch Video Solution

15. Assertion : The basic di�erence between various

types of electromagnetic waves lies in their wavelength

or frequencies 

Reason : Electromagnetic waves travel through vacuum

with the same speed.

A. If both assertion and reason are true and reason

is the correct explanation of assertion

B. If both assertion and reason are true but reason

is not the correct explanation of assertion

C. If assertion is true but reason is false

https://dl.doubtnut.com/l/_ArD2bQ6YfoIg
https://dl.doubtnut.com/l/_1yjjk9VBP8Te


D. If both assertion and reason are false

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_1yjjk9VBP8Te

