
PHYSICS

BOOKS - MODERN PUBLICATION

ELECTROMAGNETIC WAVES

Example

1. If absolute permittivity and permeability of

free space are

 and ε0 = 8 ⋅ 85 × 10− 12C 2N − 1m− 2

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


.Caculate the

velocity of electromagnetic waves?

Watch Video Solution

μ0 = 4π × 10− 7Ns2C − 2

2. A plane e.m. wave of frequency 25MHz

travels in space along the x-axis. At a prticular

point in space and time the electric vector

. Calculate  at this point.

Watch Video Solution

→
E = 6.3Vm− 1 ĵ

→
B

https://dl.doubtnut.com/l/_NovFsEHtbhmm
https://dl.doubtnut.com/l/_EYDB0NKxhV8E


3. Show that during the charging of parallel

plate capacitor,the rato of charging of a prallel

plate capacitor,the rate of change of charge

on each plate equals  times the rate of

change of electric �ux  linked with it

.What is the name given to the term ?

Watch Video Solution

ε0

(ϕE)

ε0
dϕE

dt

4. A capacitro is made of two circular plates

each of radius m [Fig 1.09] .It is being0 ⋅ 25

https://dl.doubtnut.com/l/_CW3hhf2qBGyb
https://dl.doubtnut.com/l/_ACa9rWqoBt7Q


charged by an external source.What is the

magnetic �eld at a piont P at adistnce of 0.5 m

from the entre of the plates in the plane

midway between them,when the charging

current is 1 A?

.

Watch Video Solution

https://dl.doubtnut.com/l/_ACa9rWqoBt7Q


5. Fig.110 shows a capacitor made of two

circular plates each of radius R=12 cm and

separated by 5 cm.The capacitor is being

charged by an external source (not shown in

the �gure).Use modi�ed Ampere's circuital law

to determine magnetic �eld at the point P at a

distance of 0.5 m from the centre of the plats

in the plane midway between them,when the

https://dl.doubtnut.com/l/_lWDMhca9t6t2


chargingg current is 2A?

.

Watch Video Solution

6. Green light of mercury has a wavelength

  5 ⋅ 5 × 10− 5cm.

https://dl.doubtnut.com/l/_lWDMhca9t6t2
https://dl.doubtnut.com/l/_N8b3mjm6qBL2


What is the frequency in MHz and period in 

is vaccum?

Watch Video Solution

μs

7. Green light of mercury has a wavelength

  

What is the wavelength in glass,if refractive

index of glasss is 1.5?Given, .

Watch Video Solution

5 ⋅ 5 × 10− 5cm.

c = 3 × 108ms− 1

https://dl.doubtnut.com/l/_N8b3mjm6qBL2
https://dl.doubtnut.com/l/_tAHplpmG0HrM


8. Electromgnetic waves travel in a medium

with a speed of .The relative

permeability of the medium is 1.Find the

relative permittiity.

Watch Video Solution

2 × 108ms− 1

9. The amgnetic �eld in a plane electrmagnetic

wave is given by

(in T) 

By = 2 × 10− 7 sin[0.5 × 103x + 1.5 × 1011t]]

https://dl.doubtnut.com/l/_9KZqJKLeAk4K
https://dl.doubtnut.com/l/_zTViLTjTXcFh


What is the waelength and frequency of the

wave?

Watch Video Solution

10. The amgnetic �eld in a plane

electrmagnetic wave is given by

(in T) 

Write an expression for the electric �eld.

Watch Video Solution

By = 2 × 10− 7 sin[0.5 × 103x + 1.5 × 1011t]

https://dl.doubtnut.com/l/_zTViLTjTXcFh
https://dl.doubtnut.com/l/_NL9xn1I8AzWD
https://dl.doubtnut.com/l/_YtvnZRd5vXqf


11. The electric �eld of a plane electromagnetic

wave in vaccum is represented by 

and . 

What is the direction of propagation of

electromagnetic waes?

Watch Video Solution

Ex = 0, Ey = 0.5 cos[2π × 108(t − x/c)]

Ez = 0

12. The amgnetic �eld in a plane

electrmagnetic wave is given by

By = 2 × 10− 7 sin[0.5 × 103x + 1.5 × 1011t]]

https://dl.doubtnut.com/l/_YtvnZRd5vXqf
https://dl.doubtnut.com/l/_4GxtGwgPbgk4


(in T) 

What is the waelength and frequency of the

wave?

Watch Video Solution

13. The amgnetic �eld in a plane

electrmagnetic wave is given by

(in T) 

Write an expression for the electric �eld.

Watch Video Solution

By = 2 × 10− 7 sin[0.5 × 103x + 1.5 × 1011t]

https://dl.doubtnut.com/l/_4GxtGwgPbgk4
https://dl.doubtnut.com/l/_zBt1KEH4k3UX


14. A plane electromagnetic wave propagating

in the X-direction has a wavelength of 6

mm.The electric �eld is in the Y-direction and

its maximum maagnitude is 33 .Write

suitable equations for the electric and

magnetic �elds as a function of x and t.

Watch Video Solution

Vm− 1

15. Light with enregy �ux of 18 W ,�nd

the average force the surface has an area of

cm− 2

https://dl.doubtnut.com/l/_zBt1KEH4k3UX
https://dl.doubtnut.com/l/_yRFnFxYhMgnW
https://dl.doubtnut.com/l/_Dl25clZWFcEX


,�nd the average force exerted on the

surface during a 30 minutes time span.

Watch Video Solution

20cm2

16. Find the amplitude of the elecric �eld in a

parallel beam of light of intensity .

Watch Video Solution

8Wm− 2

17. Calculate the electric �eld and magnetic

�eld produced by the rediation coming from a

https://dl.doubtnut.com/l/_Dl25clZWFcEX
https://dl.doubtnut.com/l/_4hi0r5xkO1Kr
https://dl.doubtnut.com/l/_jJsKMS7BBAZ9


100 W bulb at a distance of 3 m. Assume that

the e�ciency of the bulb is 2.5 % and it is a

point source.

Watch Video Solution

18. A capacitor of  is charged to 20 V and

then uddelny short-circuited by a coil of

negligible resistance and of inducrtane 

.Calculate

the maximum amplitude of oscillating current

will be

2μF

8μH

https://dl.doubtnut.com/l/_jJsKMS7BBAZ9
https://dl.doubtnut.com/l/_boQBTrW29NnH


Watch Video Solution

19. A capacitor of  is charged to 20 V and

then uddelny short-circuited by a coil of

negligible resistance and of inducrtane 

.Calculate

the frequency of the resulting current

Watch Video Solution

2μF

8μH

20. Two radio stations broadcast their

programmes at the same amplitude A and at

https://dl.doubtnut.com/l/_boQBTrW29NnH
https://dl.doubtnut.com/l/_lQac9gB0URNi
https://dl.doubtnut.com/l/_8fYvD6FbCCNw


slightly di�erent frequencies  adn 

respectively, where  Hz. A

detector receives the signals from the two

stations simultaneously. It can detect signals

of intensity . 

Find the time interval between successive

maxima of the intensity of the signal received

by the detector.

Watch Video Solution

ω1 ω2

ω1 − ω2 = 1013

≥ 2A2

https://dl.doubtnut.com/l/_8fYvD6FbCCNw


21. Two radio stations broadcast their

programmes at the same amplitude A and at

slightly di�erent frequencies  adn 

respectively, where  Hz. A

detector receives the signals from the two

stations simultaneously. It can detect signals

of intensity . 

Find the time interval between successive

maxima of the intensity of the signal received

by the detector.

Watch Video Solution

ω1 ω2

ω1 − ω2 = 1013

≥ 2A2

https://dl.doubtnut.com/l/_DvhQizhPclQ6


22. Is displacement current, like conduction

current a source of magnetic �eld?

Watch Video Solution

23. The charging current for a capacitor is 0.25

A. WHat is the displacement current across its

plates?

Watch Video Solution

https://dl.doubtnut.com/l/_q1ExXHXpSrsg
https://dl.doubtnut.com/l/_Qo80MOVbE8gV


24. State Ampere's circuital law.

Watch Video Solution

25. Write down Maxwell's equation for steady

electric �eld.

Watch Video Solution

26. Name the scientist, who �rst:

Predicted the existance of electromagnetic

https://dl.doubtnut.com/l/_4sTOhs0mLipS
https://dl.doubtnut.com/l/_bbiAKTSFZqmH
https://dl.doubtnut.com/l/_ITjRS1stNf33


waves.

Watch Video Solution

27. Name the scientist, who �rst:

Experimentally demonstrated the existence of

electromagnetic waves.

Watch Video Solution

28. What are electromagnetic waves?

Watch Video Solution

https://dl.doubtnut.com/l/_ITjRS1stNf33
https://dl.doubtnut.com/l/_R9qWpWIqH6dO
https://dl.doubtnut.com/l/_4jljna5lVWNE


29. Why are electrmagnetic waves called so?

Watch Video Solution

30. Write an expression for speed of e.m.

waves in free space.

Watch Video Solution

https://dl.doubtnut.com/l/_4jljna5lVWNE
https://dl.doubtnut.com/l/_s68yr5hCRMI1
https://dl.doubtnut.com/l/_1koMHIxn2IrQ


31. Give the ratio of velocities of light rays of

equal wavelength in vacuum.

Watch Video Solution

32. Name the characterstics of

electrromagnetic waves that

increases in the electomagnetic spectrum as

one moves from radio wave towards

ultraviolet region.

Watch Video Solution

https://dl.doubtnut.com/l/_yw50vu2b7z3h
https://dl.doubtnut.com/l/_Zwgq7Rop7SRU


33. Name the characterstics of electomagnetic

waves that

remains constant in the electomagnetic

spectrum as one moveos from radio wave

towards ultraviolet region.

Watch Video Solution

34. When can a charge act as a source of

electromagnetic wave? How are there

directions of electric and magneitc �eld

https://dl.doubtnut.com/l/_Zwgq7Rop7SRU
https://dl.doubtnut.com/l/_co22TJA4DlY6
https://dl.doubtnut.com/l/_7pZQCbmmf5JY


vectors, in an electromagnetic wave related to

each other and to the direction of

propagation of the wave?

Which physical quantity, if any has the same

value for waves belonging to the di�ernt parts

of the electromangetic spectrum?

Watch Video Solution

35. Express the velocity of propagation of an

electromagnetic wave in terms of the peak

values of the electric and magnetic �elds.

https://dl.doubtnut.com/l/_7pZQCbmmf5JY
https://dl.doubtnut.com/l/_GgJAnyuKur3z


Watch Video Solution

36. What is the relation between amplitudes of

electric and magnetic �eld in free space for

e.m. wave?

Watch Video Solution

37. In what ways the directions of the electric

and magnetic �eld vectors representing an

electromagnetic waves related to each other?

Watch Video Solution

https://dl.doubtnut.com/l/_GgJAnyuKur3z
https://dl.doubtnut.com/l/_ipLKRxvkntU2
https://dl.doubtnut.com/l/_axt4XM1G2IlZ


38. In what ways the directions of the electric

and magnetic �eld vectors representing an

electromagnetic waves related to each other?

Watch Video Solution

39. A plane electromagnetic wave travels in

vacuum along z-direction. What can you

sayabout the directions of its electric and

https://dl.doubtnut.com/l/_axt4XM1G2IlZ
https://dl.doubtnut.com/l/_1uwdieXfmfGj
https://dl.doubtnut.com/l/_7dfgmSx4TS0V


magnetic �eld vectors? If the frequency of the

wave is 30 MHz, what is its wavelength?

Watch Video Solution

40. What is the ratio of velocity of light of

wavelengths  and  in vacuum?

Watch Video Solution

4000
∘
A 8000

∘
A

41. Name the physical quantity,which remains

same for microwaves of wavelength 1 mm and

https://dl.doubtnut.com/l/_7dfgmSx4TS0V
https://dl.doubtnut.com/l/_bPzbf9wXv4Kw
https://dl.doubtnut.com/l/_5RZAbDPAsZlH


UV radiaations of 1,600  in vacuum.

Watch Video Solution

∘
A

42. The wavelength of LED

Watch Video Solution

43. Wavelength of e.m.radiation is tripled.

What will happen to its energy?

Watch Video Solution

https://dl.doubtnut.com/l/_5RZAbDPAsZlH
https://dl.doubtnut.com/l/_qKkn5VKCQUlB
https://dl.doubtnut.com/l/_XH1JKFVwCDyc


44. Give two properties of electromagnetic

waves.

Watch Video Solution

45. What is electromagnetic spectrum?

Watch Video Solution

46. Name the main parts of electromagnetic

spectrum.

https://dl.doubtnut.com/l/_FaSx3ka0l1xc
https://dl.doubtnut.com/l/_3y7s1v93DeF1
https://dl.doubtnut.com/l/_cFjOny9uM8hi


Watch Video Solution

47. From the following, identify the

electromagnetic waves having the

minimum frequency?

Radio waves

Gamma rays

visible light 

Microwaves

Ultraviolet rays and Infrared rays.

Watch Video Solution

https://dl.doubtnut.com/l/_cFjOny9uM8hi
https://dl.doubtnut.com/l/_oUpw9qcM1WFD


48. To which part of the electromagnetic

spectrum does a wave of frequency 

Hz belong?

Watch Video Solution

5 × 1019

49. To which part of electromagnetic spectrum

does a wave of frequency  belong?

Watch Video Solution

3 × 1013Hz

https://dl.doubtnut.com/l/_NqImn7nLNp1P
https://dl.doubtnut.com/l/_Y75F9HesUyhn


50. To which part of electromagnetic spectrum

does a wave of frequency  belong?

Watch Video Solution

5 × 1011Hz

51. Which of the following belong to the

electromagnetic spectrum: -rays, -rays, -rays

,cathode rays,X-ray,ultraviolet

rays,microwaves,ultrasonic

waves,radiowaves,imfra-red rays?Arrange them

in order of increasing frequency.

α β γ

https://dl.doubtnut.com/l/_xyDUivZGa0xX
https://dl.doubtnut.com/l/_RHtGnu5jCqKv


Watch Video Solution

52. Name any six electromagnetic waves in

incresing order of their freuquencies.

Watch Video Solution

53. Which of the following has shortest

waveltngth -Radio waves,red light .ultraviolet

rays?

Watch Video Solution

https://dl.doubtnut.com/l/_RHtGnu5jCqKv
https://dl.doubtnut.com/l/_038BOGEtK8oC
https://dl.doubtnut.com/l/_9ljM70hdzD2Z


54. Which of the following has shortest

frequency-Microwaves, X-rays, Ultraviolet rays?

Watch Video Solution

55. Arrange the following electromagnetic

radiation in ascending order of their

frequencies.

Microwaves 

Radiowaves 

https://dl.doubtnut.com/l/_QH9FT3NAYKr5
https://dl.doubtnut.com/l/_DzwP3W1JWMuC


X-rays 

Gamma rays.

Watch Video Solution

56. Arrange the following electromagnetic

radiation in ascending order of their

frequencies.

Microwaves 

Radiowaves 

X-rays 

Gamma rays.

https://dl.doubtnut.com/l/_DzwP3W1JWMuC
https://dl.doubtnut.com/l/_oFDuZMmfnYlk


Watch Video Solution

57. Arrange the following electromagnetic

radiation in ascending order of their

frequencies.

Microwaves 

Radiowaves 

X-rays 

Gamma rays.

Watch Video Solution

https://dl.doubtnut.com/l/_oFDuZMmfnYlk
https://dl.doubtnut.com/l/_WvqjHEuepsH8


58. Arrange the following electromagnetic

radiation in ascending order of their

frequencies.

Microwaves 

Radiowaves 

X-rays 

Gamma rays.

Watch Video Solution

https://dl.doubtnut.com/l/_5DzEwLxibKjW


59. Arrange the given electromagnetic

radiations in the descending order of their

frequencies. Infarred, X-rays, ultraviolet and

gamma rays.

Watch Video Solution

60. Write the folowing radiations in an

ascending order in respect of their

fequencies:X-rays,microwaves,ultra-violet rays

and radiowaves.

https://dl.doubtnut.com/l/_k8gDgcKr7MYw
https://dl.doubtnut.com/l/_LHCC9CxRTTsQ


Watch Video Solution

61. Rewrite the following radiations in a

descending order of wavelength values:Infra-

red rays,radio-waves, -rays ,microwaves.

Watch Video Solution

γ

62. Which of the fo�lowing has shortest wave

length?X-rays,microwaves and ultra-violet rays.

Watch Video Solution

https://dl.doubtnut.com/l/_LHCC9CxRTTsQ
https://dl.doubtnut.com/l/_HwhNkpHnFuBn
https://dl.doubtnut.com/l/_Ucckq9kqyreo


63. Which of the following has shortest

frequency? 

X-rays, microwaves and ultra-violet rays.

Watch Video Solution

64. Write the folowing radiations in an

ascending order in respect of their

fequencies:X-rays,microwaves,ultra-violet rays

and radiowaves.

Watch Video Solution

https://dl.doubtnut.com/l/_pux2h9k4usNr
https://dl.doubtnut.com/l/_CWBPDbc1sjQl


65. Write the following radiations in a

descending order of frequencies 

red light, X-rays, microwaves, radio-waves.

Watch Video Solution

66. Arrange the following radiation in the

descending order of wavelength :X-ray,infra-

red ray ,red light ,yellow light ,radio wves.

Watch Video Solution

https://dl.doubtnut.com/l/_CWBPDbc1sjQl
https://dl.doubtnut.com/l/_aSu0jfvaUnxR
https://dl.doubtnut.com/l/_wmin8pMMy8th


67. What is common between di�erent types

of e.m. radiation?

Watch Video Solution

68. Name the part of electromagnetic

spectrum,whose wavelength lies in the range

of .Give its one use.

Watch Video Solution

10− 10m

https://dl.doubtnut.com/l/_PZ8oyJJTPzfa
https://dl.doubtnut.com/l/_Gr1KYzipnmMs


69. Why are microwaves considered suitable

for radar system used in aircraft navigation?

Watch Video Solution

70. Name the e.m. waves which are used for

the treatment of certain forms of cancer. Write

their frequency range.

Watch Video Solution

https://dl.doubtnut.com/l/_9qIRGHiD6cQD
https://dl.doubtnut.com/l/_jnLvMT86DFxQ


71. Name the e.m.waves,which are produced

during radioactive decay of a nucleus. Write

their frequency range.

Watch Video Solution

72. Write the frequency limit of visible range of

electromagnetic spectrum in kHz.

Watch Video Solution

https://dl.doubtnut.com/l/_jO9tvigOrW65
https://dl.doubtnut.com/l/_fgYRMXykkm3W


73. What is the waveength range of visible

part of electromagnetic spectrum?

Watch Video Solution

74. What are microwaves? give their any one

use.

Watch Video Solution

https://dl.doubtnut.com/l/_JYApLhHhnH0q
https://dl.doubtnut.com/l/_lwh36SXducyM


75. Name the part of the electromagnetic

spectrum of wavelength 

Watch Video Solution

10− 2m

76. What are micro wayes? Write one

application of microwaves

Watch Video Solution

https://dl.doubtnut.com/l/_g0BcMmMJRYj4
https://dl.doubtnut.com/l/_hhBjuz52c7Jb


77. State the condition,under which a micro

wave oven heats up a food item containing

water molecules most e�ciently.

Watch Video Solution

78. Which part of electromagnetic spectrum is

used in operating a RADAR?

Watch Video Solution

https://dl.doubtnut.com/l/_xNJSLKk2iSag
https://dl.doubtnut.com/l/_u3igYyPa5eqx


79. Microwaves are used in RADAR.Why?

Watch Video Solution

80. Name the part of the electromagnetic

spectrum of wavelength 

Watch Video Solution

10− 2m

81. State two applications of infra-red

radiations.

https://dl.doubtnut.com/l/_w5aBCCV0LivO
https://dl.doubtnut.com/l/_VvDNgArImgFg
https://dl.doubtnut.com/l/_8h7H22K3Wd7A


Watch Video Solution

82. Name the part of the electromagnetic

spectrum which is used for taking

photographs of the earth under foggy

conditions from great heights.

Watch Video Solution

83. Name the part of the electromagnetic

spectrum which is used for taking

https://dl.doubtnut.com/l/_8h7H22K3Wd7A
https://dl.doubtnut.com/l/_XkDQPZkLOpJt
https://dl.doubtnut.com/l/_5mvbJqun73D5


photographs of the earth under foggy

conditions from great heights.

Watch Video Solution

84. Why are infra-red waves often called heat

waves? Explain.

Watch Video Solution

85. What is the ratio of speed of infrared rays

and ultraviolet rays in vacuum?

https://dl.doubtnut.com/l/_5mvbJqun73D5
https://dl.doubtnut.com/l/_AX9rymj3yDY3
https://dl.doubtnut.com/l/_h0ZokcVnqm7J


Watch Video Solution

86. Welders wear special glass goggles while

working.Why?Explain.

Watch Video Solution

87. State two applications of ultra-violet

radiations.

Watch Video Solution

https://dl.doubtnut.com/l/_h0ZokcVnqm7J
https://dl.doubtnut.com/l/_OgwaQjznVxvt
https://dl.doubtnut.com/l/_3azP2XFc8wn9
https://dl.doubtnut.com/l/_FDQ1bfxJEezC


88. How does the frequency of a beam of

ultraviolt light change when it goes from air

to glass?

Watch Video Solution

89. Name the electromagnetic waves that have

frequencies greater than those of ultraviolet

light but less than those of gamma rays.

Watch Video Solution

https://dl.doubtnut.com/l/_FDQ1bfxJEezC
https://dl.doubtnut.com/l/_j5zj68QPJZkI
https://dl.doubtnut.com/l/_RHDShgsG7VSV


90. Write two properties of X-rays.

Watch Video Solution

91. Write two properties of gamma  rays.

Watch Video Solution

(γ)

92. Out of X-rays and -rays,which has greatest

wavelength?

Watch Video Solution

γ

https://dl.doubtnut.com/l/_RHDShgsG7VSV
https://dl.doubtnut.com/l/_8wDyBVQx8b0w
https://dl.doubtnut.com/l/_eoB7nQ07Mx1q


93. What is the main di�ernce between X-rays

and ?

Watch Video Solution

γ − rays

94. What is the ratio of speed of infrared rays

and ultraviolet rays in vacuum?

Watch Video Solution

https://dl.doubtnut.com/l/_QTndKucpBeK4
https://dl.doubtnut.com/l/_xB6vsZbnOYb7


95. What is the ratio of speed of infrared and

gamma rays in vacuum?

Watch Video Solution

96. What is the ratio of speed of gamma rays

and radio waves in vacumm?

Watch Video Solution

https://dl.doubtnut.com/l/_sWfjM6Msv7xA
https://dl.doubtnut.com/l/_JJOXB4kBiocr


97. The ratio of speed of X-rays to -rays in

vacuum is

Watch Video Solution

γ

98. Radiowaves and gamma rays both are

transverse in nature and electromagnetic in

character and have the same speed in

vacuum.In what respects are they di�erent?

Watch Video Solution

https://dl.doubtnut.com/l/_K40d65zGyAYF
https://dl.doubtnut.com/l/_Hc4JOaZH4Mu1
https://dl.doubtnut.com/l/_sd0BzBGrw0AB


99. Which part of the electromagnetic

spectrum has the largest penerating power?

Watch Video Solution

100. What is Maxwell's displacement current?

Watch Video Solution

101. When an ideal capacitor is charged by a

d.c. battery,no current �ows.However,when an

https://dl.doubtnut.com/l/_sd0BzBGrw0AB
https://dl.doubtnut.com/l/_mRZQx7igjdnz
https://dl.doubtnut.com/l/_bPfArWFHNvUG


a.c. source is used,the current �ows

continously.How does one exlain this,based on

the concept of displacement current.

Watch Video Solution

102. A variable-frequency a.c. source is

connected to a capacitor.Will the displacement

current increases or decreases with increases

in frequency?

Watch Video Solution

https://dl.doubtnut.com/l/_bPfArWFHNvUG
https://dl.doubtnut.com/l/_ZXtkzK1TOLzl
https://dl.doubtnut.com/l/_n9L9OyQEctxb


103. What does an electromagnetic wave

constist of ?On what factors does its velocity

in vacuum depend?

Watch Video Solution

104. State the principle of production of e.m.

waves. What is the value of velociy of these

waves?

Watch Video Solution

https://dl.doubtnut.com/l/_n9L9OyQEctxb
https://dl.doubtnut.com/l/_NNMBssJvm1zV
https://dl.doubtnut.com/l/_Vj6jZfdeWzEZ


105. Can an electromagnetic wave be de�ected

y magnetic or electric �eld ?Explain your

answer.

Watch Video Solution

106. How is electromagnetic wave produced?

Draw a sketch of a plane electromagnetic wave

propagating along x-axis depicting the

directions of the oscillating electric and

magnetic �eld.

Watch Video Solution

https://dl.doubtnut.com/l/_Vj6jZfdeWzEZ
https://dl.doubtnut.com/l/_CoUZgwG3lC8s


107. A plain electromagnetic wave travels in

vacuum along the Y-direction.Write the

ratio of the magnitudes of its electric and

magnetic �led vectors.

Watch Video Solution

108. A plain electromagnetic wave travels in

vacuum along the Y-direction. Write the the

directions of its electric and magnetic �eld

vectors.

https://dl.doubtnut.com/l/_CoUZgwG3lC8s
https://dl.doubtnut.com/l/_g6VmS0GWTWUK
https://dl.doubtnut.com/l/_QlXeISufwreW


Watch Video Solution

109. State any four properties of

elctromagnetic waves.

Watch Video Solution

110. Name the part of the electromagnetic

spectrum,which is suitable for

radar system used in aircraft naigation.

Watch Video Solution

https://dl.doubtnut.com/l/_QlXeISufwreW
https://dl.doubtnut.com/l/_gppYrLUjL7C2
https://dl.doubtnut.com/l/_Yh7rXSZCwK48


111. Name the part of the electromagnetic

spectrum, which is suitable for

treatment of cancer tumors and radar system

used in aircraft navigation

Watch Video Solution

112. Name the part of the electromagnetic

spectrum,which is suitable for

radar system used in aircraft naigation.

Watch Video Solution

https://dl.doubtnut.com/l/_Yh7rXSZCwK48
https://dl.doubtnut.com/l/_dycvIoM5sUe1
https://dl.doubtnut.com/l/_h78ulJmXqdER


113. Identify the part of the electromagnetic

spectrum, which is

adjacent to the low frequency end of the

electromagnetic spectrum.

Watch Video Solution

114. Ideentify the part of the electromagnetic

spectrum,which is

produced in nuclear reaction.

https://dl.doubtnut.com/l/_h78ulJmXqdER
https://dl.doubtnut.com/l/_gKKBZJcU8qoK
https://dl.doubtnut.com/l/_inUqbfViXHDr


Watch Video Solution

115. Ideentify the part of the electromagnetic

spectrum,which is

produced by bombarding a metal target by

high speed electrons.

Watch Video Solution

116. What are radiowaves?Give their two uses.

Watch Video Solution

https://dl.doubtnut.com/l/_inUqbfViXHDr
https://dl.doubtnut.com/l/_6nTbdEKjv4GU
https://dl.doubtnut.com/l/_j5FiQjU16orQ


117. What are microwaves?Wrie their two uses.

Watch Video Solution

118. What are infra-red rays ?Write their two

uses.

Watch Video Solution

119. How are infrared waved produces ?Why

are hese referred to as 'heat waves'?Write

https://dl.doubtnut.com/l/_j5FiQjU16orQ
https://dl.doubtnut.com/l/_B24MmvvO7KKJ
https://dl.doubtnut.com/l/_JPMZh60YDdwR
https://dl.doubtnut.com/l/_HMDq9zM9QXPA


their one important use.

Watch Video Solution

120. Why are infrared radiations referred to as

heat waves also ?Name the radiations,which

are next to these radiations in

electromagtnetic spectrum having 

shorter wavelength

Watch Video Solution

https://dl.doubtnut.com/l/_HMDq9zM9QXPA
https://dl.doubtnut.com/l/_58OMfnkTKfFX


121. Why are infrared radiations referred to as

heat waves also ?Name the radiations,which

are next to these radiations in

electromagtnetic spectrum having 

longer wavelength.

Watch Video Solution

122. Give two peroperties and four uses of

infra-red rays?

Watch Video Solution

https://dl.doubtnut.com/l/_gOQ9Rnf0RSGg
https://dl.doubtnut.com/l/_Lt4pvtKVU3yr


123. What are ultra-violet rays?Give their two

uses.

Watch Video Solution

124. Give two properties and four uses of

ultraviolet rays?

Watch Video Solution

https://dl.doubtnut.com/l/_Lt4pvtKVU3yr
https://dl.doubtnut.com/l/_FnRlqXbFO8RJ
https://dl.doubtnut.com/l/_tvepli7IlFZ5


125. Welders wear special goggles or face

masks with glass windows to protect eyes

from electromagnetic radiations. Name the

radiations and write the range of their

frequencies.

Watch Video Solution

126. What are X-rays?Write their two uses.

Watch Video Solution

https://dl.doubtnut.com/l/_wXXK53ABYL9u
https://dl.doubtnut.com/l/_b4Izh2UIog4c
https://dl.doubtnut.com/l/_598AmfrqCw7d


127. Give two properties and four uses of X-

rays?

Watch Video Solution

128. Give frequency range of gamma rays.Also

write its any two uses.

Watch Video Solution

https://dl.doubtnut.com/l/_598AmfrqCw7d
https://dl.doubtnut.com/l/_O2fMrpBoczEQ


129. Give two peroperties and four uses of

infra-red rays?

Watch Video Solution

130. Write the order of frequency range and

one use of each of the following

electromagnetic radiations

Gamma rays.

Watch Video Solution

https://dl.doubtnut.com/l/_aqsfhdR49VMk
https://dl.doubtnut.com/l/_7CTuxYuryxVQ
https://dl.doubtnut.com/l/_LT0OqFJnNt3E


131. Write the order of frequency range and

one use of each of the following

electromagnetic radiations

Microwaves.

Watch Video Solution

132. Give one use of each 

Ultraviolet radiation

Watch Video Solution

https://dl.doubtnut.com/l/_LT0OqFJnNt3E
https://dl.doubtnut.com/l/_bsqh3YrvtNNG
https://dl.doubtnut.com/l/_TNy9XLxiAAGI


133. identify the following electromagnetic

radiations as per the wavelengths given

below.Write one application of each.

Watch Video Solution

10− 3nm

134. identify the following electromagnetic

radiations as per the wavelengths given

below.Write one application of each.

.

Watch Video Solution

10− 3m

https://dl.doubtnut.com/l/_TNy9XLxiAAGI
https://dl.doubtnut.com/l/_9uWZxI0vLjMf


135. identify the following electromagnetic

radiations as per the wavelengths given

below.Write one application of each.

1 m.

Watch Video Solution

136. Electromagnetic waves with wavelength

 used in statellite communication. 

 used to kill germs in water puri�es. 

 is used to detect leakage of oil in

λ1

λ2

λ3

https://dl.doubtnut.com/l/_9uWZxI0vLjMf
https://dl.doubtnut.com/l/_tbLy75CtA9mU
https://dl.doubtnut.com/l/_ZwMuTi7ajJjP


underground pipelines.

 is used to improve visibility in runway

during fog and mist conditions.

Identify and name the part of electromagnetic

spectrum to which these radiations belong.

Watch Video Solution

λ4

137. Electromagnetic radiations with

wavelength:

 are used in TV communication systems. γ2

https://dl.doubtnut.com/l/_ZwMuTi7ajJjP
https://dl.doubtnut.com/l/_nYWDsXFOfVCq


Identify and name the part of e.m. spectrum to

which these radiations belong.

Watch Video Solution

138. Electromagnetic radiations with

wavelength:

 play an important role in maintaining the

earth's warmth.

Name the part of electromagnetic spectrum to

which these radiations belong.

Watch Video Solution

γ3

https://dl.doubtnut.com/l/_nYWDsXFOfVCq
https://dl.doubtnut.com/l/_qHSduAVyCR9b


139. Identify the type of elecromagnetic

waves,whose method of porduction is

associated with

a klystron valve,

Watch Video Solution

140. Identify the type of elecromagnetic

waves,whose method of porduction is

associated with

https://dl.doubtnut.com/l/_qHSduAVyCR9b
https://dl.doubtnut.com/l/_ECNaaX6WVOh9
https://dl.doubtnut.com/l/_QwDqP4Rja2Bl


vibration of atoms and molecules and Also

give the approximate range of wavelengths .

Watch Video Solution

141. Identify the type of elecromagnetic

waves,whose method of porduction is

associated with

deay of atomic nulei.Also give the approximate

range of wavelengths .

Watch Video Solution

https://dl.doubtnut.com/l/_QwDqP4Rja2Bl
https://dl.doubtnut.com/l/_ostRBQB7J2qD
https://dl.doubtnut.com/l/_4rO15FtNtctx


142. What is the wave length of a television

station,which transmits vision in 500 MHz?

Given .

Watch Video Solution

c = 3 × 108ms− 1

143. Find the wavelength of electromagnetic

waves of frequency  in free space.

Give its two applications.

Watch Video Solution

6 × 1012Hz

https://dl.doubtnut.com/l/_4rO15FtNtctx
https://dl.doubtnut.com/l/_6qr7sxfS7AvE
https://dl.doubtnut.com/l/_eP68HRfWA3H0


144. Find the wavelength of electromagnetic

waves of frequecies  Hz in free

space.Give its two applications.

Watch Video Solution

4 × 1017

145. Find wavelength of electromagnetic waves

of frequency  in free space. Give its

two applications.

Watch Video Solution

5 × 1019Hz

https://dl.doubtnut.com/l/_eP68HRfWA3H0
https://dl.doubtnut.com/l/_Sz6mVf5Uq3LV


146. In an electromagnetic wave,the amplitude

of oscillating magnetic �eld is  T.

What is the amplitude of oscillating electric

�eld in the wave?Given .

Watch Video Solution

2 × 10− 7

c = 3 × 108ms− 1

147. An electromagnetic wave exerts pressure

on the surface on which it is incident. Justify.

Watch Video Solution

https://dl.doubtnut.com/l/_1KmUkMVgQY0T
https://dl.doubtnut.com/l/_n87qsRrLkMq2
https://dl.doubtnut.com/l/_8koyKNpu0wjt


148. Why is the amount of the momentum

transferred by the e.m. waves incident on the

surface so small?

Watch Video Solution

149. When the electromagnetic wave

propagate through free space,how does it

transport energy in the absence of any

material medium?

Watch Video Solution

https://dl.doubtnut.com/l/_8koyKNpu0wjt
https://dl.doubtnut.com/l/_kwUM6j5kx5nQ


150. Radio waves di�ract pronouncedly around

building while light waves do not why?

Watch Video Solution

151. Why is it that induced electric �elds due to

changing magnetic �ux are more readily

observable than the induced magnetic �eld

due to changing electric �elds?

Watch Video Solution

https://dl.doubtnut.com/l/_1XU7KVidGvRd
https://dl.doubtnut.com/l/_YdD2D9EKClmR
https://dl.doubtnut.com/l/_EaCDWkrPfEV0


152. If you �nd closed loops of B in a region in

space, does it necessarily mean that actual

charges are �owing across the area bounded

by the loops?

Watch Video Solution

153. A closed lop of  is produced by a

changing electric �eld l.Does it necessarily

mean that  are non - zero at all the

points on the loop and in the area enclosed by

the loop?

B

(dB) /(dt)

https://dl.doubtnut.com/l/_EaCDWkrPfEV0
https://dl.doubtnut.com/l/_av5bp1SjdS6M


Watch Video Solution

154. What should be the order of magnitude

of the minimum frequency of electromagnetic

waves that could be used to detect the

presence of the planet venus.

Watch Video Solution

155. What should be the order of magnitude of

the minimum fequency of electromagnetic

https://dl.doubtnut.com/l/_av5bp1SjdS6M
https://dl.doubtnut.com/l/_Fgrb32MxcYMv
https://dl.doubtnut.com/l/_dSFNqjpdqZbl


waves that could be used to detect the

presence of 

an aircraft 50 m long and

Watch Video Solution

156. What should be the order of magnitude of

the minimum fequency of electromagnetic

waves that could be used to detect the

presence of a bird 0.1m long?

From what sources of electromagnetic

https://dl.doubtnut.com/l/_dSFNqjpdqZbl
https://dl.doubtnut.com/l/_EnWj3bUE5gIi


radiation would you be able to generate

radiation of these wavelengths?

Watch Video Solution

157. Show that 

 = 

Watch Video Solution

E0

B0√μ0ε0
c2

158. Show that

 n = √μr ⋅ εr

https://dl.doubtnut.com/l/_EnWj3bUE5gIi
https://dl.doubtnut.com/l/_UmjUW7IlBGbh
https://dl.doubtnut.com/l/_WFwAbptb9qkc


where the symbols have their usual meanings.

Watch Video Solution

159. The oscillating electric �eld in a plane

electromagnetic wave is given by

. 

The fequency of electric �eld is  Hz. 

Find 

Watch Video Solution

Ex = 50 sin(ωt − kx)(Vm− 1)

2 × 107

ω

https://dl.doubtnut.com/l/_WFwAbptb9qkc
https://dl.doubtnut.com/l/_aoHv8G2DCHEn


160. The oscillating electric �eld in a plane

electromagnetic wave is given by

. 

The fequency of electric �eld is  Hz. 

Find 

Watch Video Solution

Ex = 50 sin(ωt − kx)( ∈ Vm− 1)

2 × 107

B0

161. The oscillating electric �eld in a plane

electromagnetic wave is given by

. Ex = 50 sin(ωt − kx)( ∈ Vm− 1)

https://dl.doubtnut.com/l/_sCSAIIP5eZZc
https://dl.doubtnut.com/l/_sYTPtw0ey4mm


The fequency of electric �eld is  Hz. 

Predict the direction fo propagation of

electromagnetic wave.

Watch Video Solution

2 × 107

162. The oscillating magnetic �eld in a plane

electromagnetic wave is given by:

 

Calculate the wavelength of the

electromagnetic wave.

Watch Video Solution

B = 8 × 10− 6 sin(2 × 1011t + 300πx)T

https://dl.doubtnut.com/l/_sYTPtw0ey4mm
https://dl.doubtnut.com/l/_zEPMaAgJjHdX


163. The oscillating magnetic �eld in a plane

electromagnetic wave is given by:

 

Write down the expression for the oscillating

electric �eld.

Watch Video Solution

B = 8 × 10− 6 sin(2 × 1011t + 300πx)T

164. The oscillating electric �eld of an

electromagnetic wave is given by

. Ey = 30 sin(2 × 1011t + 300πx)vm− 1

https://dl.doubtnut.com/l/_zEPMaAgJjHdX
https://dl.doubtnut.com/l/_GIGLYUyz8hTK
https://dl.doubtnut.com/l/_nP6qyyK7CL4n


Obtain the value of wavelength of the

electromagnetic wave.

Watch Video Solution

165. The oscillating electric �eld of an

electromagnetic wave is given by

. 

Write down the expression for the oscillation

magnetic �eld.

Watch Video Solution

Ey = 30 sin(2 × 1011t + 300πx)vm− 1

https://dl.doubtnut.com/l/_nP6qyyK7CL4n
https://dl.doubtnut.com/l/_zd5YwpdLeSDb
https://dl.doubtnut.com/l/_MgHoiU6cIVeY


166. Show that the total energy of the

electromagnetic wave is equally divided

between the electric and magnetic �elds.

Watch Video Solution

167. Why we use good quality plastic

containers for heating the food in a

microwave and not any metal made utensil?

Watch Video Solution

https://dl.doubtnut.com/l/_MgHoiU6cIVeY
https://dl.doubtnut.com/l/_pi1h40vsqTp7
https://dl.doubtnut.com/l/_UjHZqBbTQ1jP


168. Suggest reasons,why 

an empty glass container does not get hot in a

microwave oven.

Watch Video Solution

169. Static crashes are heard on radio when a

lightning �ash occurs-even if the lightning

occurs far away .Why does this happen?

Watch Video Solution

https://dl.doubtnut.com/l/_UjHZqBbTQ1jP
https://dl.doubtnut.com/l/_IHn6tRXafU1U


170. The wave emitted by any atom or

molecule must have some �nite total length.

For sodium light this length(called coherence

length)is 2.4 cm.Deduce

the number of oscillations in this length

Watch Video Solution

171. The wave emtted by any atom or molecule

must have some �nite total length .For sodium

light this length(called coherne length)is 2.4

https://dl.doubtnut.com/l/_4lE3grmoizpr
https://dl.doubtnut.com/l/_f3nHJpU17Hrv


Exercise

cm.Deduce

the cohernece time.Given that

 cm and .

Watch Video Solution

γ = 5 ⋅ 9 × 10− 7 c = 3.0 × 108ms− 1

1. Why did Maxwell introduce the concept of

displacement current ?Explain.

Watch Video Solution

https://dl.doubtnut.com/l/_f3nHJpU17Hrv
https://dl.doubtnut.com/l/_bgz2Fl3jZxcI
https://dl.doubtnut.com/l/_6R2uS2WoB4rU


2. What is displacement current?

Watch Video Solution

3. What is displacement current?

Watch Video Solution

4. Considering the case of a parallel plate

capacitor being charged,tell how one is

https://dl.doubtnut.com/l/_6R2uS2WoB4rU
https://dl.doubtnut.com/l/_DUr15wxJf41V
https://dl.doubtnut.com/l/_Y2SEWMHoI39x


requried to generalize Ampere's circutal law to

include thevterm due to displacement current.

Watch Video Solution

5. Show that the displacement current

produced is equal to the conduction current

,when a capacitor is discharged.

Watch Video Solution

6. What is the source of displacement current?

https://dl.doubtnut.com/l/_Y2SEWMHoI39x
https://dl.doubtnut.com/l/_qt0BHSeuYHD4
https://dl.doubtnut.com/l/_4bfddwcVI5YY


Watch Video Solution

7. A capacitor ,made of two parallel plates,each

of area A and separaion d,is being charged by

an external a.c. surce.show that the

displacement current inside the capacitor is

the same as the current charging the

capacitor.

Watch Video Solution

https://dl.doubtnut.com/l/_4bfddwcVI5YY
https://dl.doubtnut.com/l/_8J8FdULRPblN


8. What are electromagnetic waves?

Watch Video Solution

9. What are e.m. waves?How are they

produced?

Watch Video Solution

10. Draw a labelled diagram of Hertz's

experiment set up to produce electromagnetic

https://dl.doubtnut.com/l/_m98pJlIj8dha
https://dl.doubtnut.com/l/_uJ2sNKwfB2cE
https://dl.doubtnut.com/l/_70JL8p2C3CUY


waves. Explain the generation of

electromagnetic waves using this set up.

Watch Video Solution

11. Explain with the help of a diagram, Hertz

experiment for the production of

electromagnetic waves.

Watch Video Solution

https://dl.doubtnut.com/l/_70JL8p2C3CUY
https://dl.doubtnut.com/l/_922o2gOmEWq5


12. Hertz,in his historical experiment ,produced

stationary electromagnetic waves and

measured the distance between two

successivendoes.Explain,how this

measurement enabled him to show that the

electromgnetic waves travelled with the same

speed as the speed of lght.

Watch Video Solution

https://dl.doubtnut.com/l/_avM2w0g2om5n


13. Draw a labelled diagram of Hertz's

experiment set up to produce electromagnetic

waves. Explain the generation of

electromagnetic waves using this set up.

Watch Video Solution

14. The source of electromagnetic waves can

be a charge.

Watch Video Solution

https://dl.doubtnut.com/l/_BDvxr4n5y6qf
https://dl.doubtnut.com/l/_QD9g4eJRdjGe
https://dl.doubtnut.com/l/_MyBPqebW5MNp


15. How does a charge q oscillating at certain

frequency produce electromagnetic waves?

Sketch a chematic deiagram depicting elecric

and magnetic �elds for an elctromagnetic

wave propagating alng the Z-direction.

Watch Video Solution

16. Why is it not possible to produce electro-

megnetic waves in the visible region with

modern electronic circuits in the laboratory ?

Watch Video Solution

https://dl.doubtnut.com/l/_MyBPqebW5MNp
https://dl.doubtnut.com/l/_91UpaS1t2g9k


17. What are electromagnetic waves?

Watch Video Solution

18. Prove that electromagnetic waves are

transverse in nature.

Watch Video Solution

https://dl.doubtnut.com/l/_91UpaS1t2g9k
https://dl.doubtnut.com/l/_7PY7ntOwOapg
https://dl.doubtnut.com/l/_cCIJrFhVNE9S


19. What do you understand by

electromagnetic waves? Give their important

properties.

Watch Video Solution

20. What do you understand by

electromagnetic waves? Give their important

properties.

Watch Video Solution

https://dl.doubtnut.com/l/_6D5FlAEPzzmF
https://dl.doubtnut.com/l/_sgLWZgZnzg9n
https://dl.doubtnut.com/l/_mJy5MzS0xyC7


21. What is unit of ?

Watch Video Solution

1/μ0ε0

22. The amplitude of electric and magnetic

�elds related to each other are:

Watch Video Solution

23. Write an expression for speed of e.m.

waves in free space.

https://dl.doubtnut.com/l/_mJy5MzS0xyC7
https://dl.doubtnut.com/l/_PeqkKygL3LBF
https://dl.doubtnut.com/l/_3SAVxytLWkFO


Watch Video Solution

24. Give two properties of electromagnetic

waves.

Watch Video Solution

25. What is electromagnetic spectrum?

Watch Video Solution

https://dl.doubtnut.com/l/_3SAVxytLWkFO
https://dl.doubtnut.com/l/_LzrnN4flUga7
https://dl.doubtnut.com/l/_rZooVyGhq6Tn


26. What is electromagnetic spectrum? Give its

four uses.

Watch Video Solution

27. Give two peroperties and four uses of infra-

red rays?

Watch Video Solution

https://dl.doubtnut.com/l/_ziDUUjabZJSS
https://dl.doubtnut.com/l/_2YIdh33cZZQ6


28. Give two uses each of the following:

Gamma rays

Watch Video Solution

29. Give two peroperties and four uses of infra-

red rays?

Watch Video Solution

https://dl.doubtnut.com/l/_DopeYdbECZuV
https://dl.doubtnut.com/l/_KXOG3crfXF59


30. Give two properties and four uses of

ultraviolet rays?

Watch Video Solution

31. Write any four characteristics of

electromganetic waves.Give two uses of

radiowaves

Watch Video Solution

https://dl.doubtnut.com/l/_I7DSwCmdpzio
https://dl.doubtnut.com/l/_yCGATZj8ZwYJ


32. Write any four characteristics of

electromganetic waves.Give two uses of

microwaves.

Watch Video Solution

33. Write the order of frequency range and

one use of each of the following

electromagnetic radiations

Microwaves.

Watch Video Solution

https://dl.doubtnut.com/l/_HR12asA0XlGA
https://dl.doubtnut.com/l/_ZLc6x0MgwABC


34. Write the order of frequency range and

one use of each of the following

electromagnetic radiations

Ultraviolet rays.

Watch Video Solution

35. Write the order of frequency rnge and one

use of the following radiations,

X-rays.

Watch Video Solution

https://dl.doubtnut.com/l/_ZLc6x0MgwABC
https://dl.doubtnut.com/l/_VxsLxhX38oth
https://dl.doubtnut.com/l/_jc9cdhUyR96o


36. Give frequency range of gamma rays.Also

write its any two uses.

Watch Video Solution

37. Give four uses of X-rays

Watch Video Solution

https://dl.doubtnut.com/l/_jc9cdhUyR96o
https://dl.doubtnut.com/l/_YD9G0IACp4V1
https://dl.doubtnut.com/l/_DBbzlxxt9TYW


38. What is Maxwell's modi�cation of Ampere's

circuital law?

Watch Video Solution

39. How does the concept of displacement

current lead to the production of

electromagnetic waves?

Watch Video Solution

https://dl.doubtnut.com/l/_vAYSvlA1ovo5
https://dl.doubtnut.com/l/_cjiK8iWsN3jf


40. Give two properties of electromagnetic

waves.

Watch Video Solution

41. Prove that for an electromagnetic wave

.

Watch Video Solution

E0 = cB0

42. What are electromagnetic waves?

https://dl.doubtnut.com/l/_y3CHBgk439Wt
https://dl.doubtnut.com/l/_ENwkDksZrWZZ
https://dl.doubtnut.com/l/_pYAPWHRxmWyd


Watch Video Solution

43. Prove that electromagnetic waves are

transverse in nature.

Watch Video Solution

44. Check the correctness of the relation

 dimensionally and numerically.

Watch Video Solution

c =
1

√μ0ε0

https://dl.doubtnut.com/l/_pYAPWHRxmWyd
https://dl.doubtnut.com/l/_6JGhz6KJvYV5
https://dl.doubtnut.com/l/_MIxkEpONu1U6
https://dl.doubtnut.com/l/_qaDIiBzsRRfw


45. Name the main parts of electromagnetic

spectrum.

Watch Video Solution

46. Name the main parts of electromagnetic

spectrum.

Watch Video Solution

https://dl.doubtnut.com/l/_qaDIiBzsRRfw
https://dl.doubtnut.com/l/_6fc2wASlorcH


47. What are infra-red rays ?Write their two

uses.

Watch Video Solution

48. Fill ups

The ……………current is always equal to the

conduction current.

Watch Video Solution

https://dl.doubtnut.com/l/_vYiiwSWvG0xZ
https://dl.doubtnut.com/l/_I4jkMHvowfeX


49. A parallel plate cpacitor has plates of area

 ,which are separated by a distance of

5mm.The capacitor is raised to a potential of

1,200 V.Estimate the average value of

displacement current,when it is discharged for

1 .

Watch Video Solution

0.32m2

μs

50. Fig.110 shows a capacitor made of two

circular plates each of radius R=12 cm and

https://dl.doubtnut.com/l/_iDs8RDjCcOzn
https://dl.doubtnut.com/l/_MrZLvhuVB3u2


separated by 5 cm.The capacitor is being

charged by an external source (not shown in

the �gure).Use modi�ed Ampere's circuital law

to determine magnetic �eld at the point P at a

distance of 0.5 m from the centre of the plats

in the plane midway between them,when the

chargingg current is 2A?

.

https://dl.doubtnut.com/l/_MrZLvhuVB3u2


Watch Video Solution

51. Fig.110 shows a capacitor made of two

circular plates each of radius R=12 cm and

separated by 5 cm.The capacitor is being

charged by an external source (not shown in

the �gure).Use modi�ed Ampere's circuital law

to determine magnetic �eld at the point P at a

distance of 0.5 m from the centre of the plats

in the plane midway between them,when the

https://dl.doubtnut.com/l/_MrZLvhuVB3u2
https://dl.doubtnut.com/l/_O7mO4SLgqcZ2


chargingg current is 2A?

.

Watch Video Solution

52. Fig.110 shows a capacitor made of two

circular plates each of radius R=12 cm and

https://dl.doubtnut.com/l/_O7mO4SLgqcZ2
https://dl.doubtnut.com/l/_hO1ikv8yLMlO


separated by 5 cm.The capacitor is being

charged by an external source (not shown in

the �gure).Use modi�ed Ampere's circuital law

to determine magnetic �eld at the point P at a

distance of 0.5 m from the centre of the plats

in the plane midway between them,when the

chargingg current is 2A?

.

https://dl.doubtnut.com/l/_hO1ikv8yLMlO


Watch Video Solution

53. Figure shows a capacitor made of two

circular plates each of radius 12 cm, and

separated by 5.0 cm. The capacitor is being

charged by an external source (not shown in

the �gure). The charging current is constant

and equal to 0.15A. Obtain the displacement

https://dl.doubtnut.com/l/_hO1ikv8yLMlO
https://dl.doubtnut.com/l/_noo7YjQmNDf3


current across the plates. :

Watch Video Solution

54. The wavelength of X-rays is .Calculate its

frequency.

Watch Video Solution

1
∘
A

https://dl.doubtnut.com/l/_noo7YjQmNDf3
https://dl.doubtnut.com/l/_AJ0ntWy0JMkr


55. A radar trnsmitter genrates waves,whose

frequency is Hz.What is the wavelength

of the waves?

Watch Video Solution

3 × 109

56. The medium wave(MW) band coresponds

to wavelength range 200 m to 625 m.If a radio

can tune to any station in this and,what is the

corresponding frequency band?

Watch Video Solution

https://dl.doubtnut.com/l/_KUHU2U4qCltI
https://dl.doubtnut.com/l/_wfwsBze2jlh0


57. Electromagnetic waves of frequency

 Hz are passed through a liquid.The

wavelength of the waves in liquid is measured

to be .  

Calculate

the wavelength of e.m. waves in vacuum,

Watch Video Solution

5 × 1014

4.5 × 10− 7m

58. Electromagnetic waves of frequency

 Hz are passed through a liquid.The5 × 1014

https://dl.doubtnut.com/l/_wfwsBze2jlh0
https://dl.doubtnut.com/l/_eqrMQEzBdSYz
https://dl.doubtnut.com/l/_he4ZMWvPTG4g


wavelength of the waves in liquid is measured

to be .  

Calculate

velocity of e.m. waves in the liquid and

Watch Video Solution

4.5 × 10− 7m

59. Electromagnetic waves of frequency

 Hz are passed through a liquid.The

wavelength of the waves in liquid is measured

to be .  

5 × 1014

4.5 × 10− 7m

https://dl.doubtnut.com/l/_he4ZMWvPTG4g
https://dl.doubtnut.com/l/_wSIKPEB6u4yn


Calculate

the wavelength of e.m. waves in vacuum,

Watch Video Solution

60. In a plane e.m. wave, the magnetic �eld

oscillates sinusodially with a frequency of

 and amplitude 128 nT. 

What is the wavelength of the wave

Watch Video Solution

3 × 1010Hz

https://dl.doubtnut.com/l/_wSIKPEB6u4yn
https://dl.doubtnut.com/l/_FrmpXEbFZpI7


61. In a plane e.m. wave, the magnetic �eld

oscillates sinusodially with a frequency of

 and amplitude 128 nT. 

What is the amplitude of the oscillating

electric �eld?

Watch Video Solution

3 × 1010Hz

62. The electric �eld in a plane electromagnetic

wave is given by

 (in VEy = 72 sin[1.5 × 103x + 5 × 1011t]

https://dl.doubtnut.com/l/_3IHuOMPUt6pL
https://dl.doubtnut.com/l/_MrvKVlPfgBAw


m^(-1))`

What are the amplitues of the electric and

magnetic �edls associated with the wave?

Watch Video Solution

63. The electromagnetic waves of intensity

 fall on a surface and are

completely absobed.Find teh pressure exerted

by the radiation.

Watch Video Solution

4.5 × 10− 3Wm− 2

https://dl.doubtnut.com/l/_MrvKVlPfgBAw
https://dl.doubtnut.com/l/_62TJoQdpNbwr
https://dl.doubtnut.com/l/_fyW891h5bEH5


64. Light with enrgy �ux of 

falls of a non - re�eting surface at normal

incidence.If trhe surface has an area of 

,�nd average force exerted on the surface

during an intervl of 10 minutes.How will the

result get modi�ed ,if the surface is a perfect

re�ector?

Watch Video Solution

9 × 105Wm− 2

50cm2

65. The propagation vector of an

electromagnetic wave is given by 

https://dl.doubtnut.com/l/_fyW891h5bEH5
https://dl.doubtnut.com/l/_8Ze87zAuGI7W


 =   

Find the angle which the direction of

propagation of the wave makes with X-axis.

Watch Video Solution

→
S 2 î + 4ĵ + √5k̂

66. Show that average electric evergy density

 of electic �eld is equal to average

magnetic energy density  of magnetic

�eld in electro magnetic wave.

Watch Video Solution

(uE)

(uE)

https://dl.doubtnut.com/l/_8Ze87zAuGI7W
https://dl.doubtnut.com/l/_zWX7zhCbDWiX



