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ELECTROMAGNETIC WAVES

Exercise

1. Why are infrared waves called heat waves?

Watch Video Solution

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_WxjYnnuKEdG8


2. Out of the four Maxwell's equations, which equation

establishes the non-existence of magnetic monople?

Watch Video Solution

3. Write Gauss's law for magnetism in the form of Maxwell's

equation.

Watch Video Solution

4. The magnetic field of a plane electromagnetic wave is

given by 

tesla. Find

wavelength

By = 5 × 10− 7 sin(2π × 108t + x)
2π

3

https://dl.doubtnut.com/l/_ji4aYYlo5sQj
https://dl.doubtnut.com/l/_byHDgOJ2g05V
https://dl.doubtnut.com/l/_qlS8v01hvSkI


Watch Video Solution

5. The magnetic field of a plance electromagnetic wave is

given by 

tesla Find

frequency.

Watch Video Solution

By = 5 × 10− 7 sin(2π × 108t + x)
2π

3

6. Write down the four Maxwell's equations.

Watch Video Solution

7. The electric field of an e.m. wave is given by 

 where E is in , t inEy = 40 sin( x − 2π × 108t)
2π

2
V /m

https://dl.doubtnut.com/l/_qlS8v01hvSkI
https://dl.doubtnut.com/l/_efi81W0cPLD1
https://dl.doubtnut.com/l/_xn5VrjRFeROK
https://dl.doubtnut.com/l/_gu2BAH9uR3in


seconds, and x is in meters. Find Propagation vector k

Watch Video Solution

8. The electric field of an e.m. wave is given by 

 where E is in , t in

seconds, and x is in meters. Find Wavelength 

Watch Video Solution

Ey = 40 sin( x − 2π × 108t)
2π

2
V /m

λ

9. The electric field of an e.m. wave is given by 

 where E is in , t in

seconds, and x is in meters. Find Frequency of the e.m. wave.

Watch Video Solution

Ey = 40 sin( x − 2π × 108t)
2π

2
V /m

https://dl.doubtnut.com/l/_gu2BAH9uR3in
https://dl.doubtnut.com/l/_dlwFvJtFyEpz
https://dl.doubtnut.com/l/_Nzs7am4DLPui
https://dl.doubtnut.com/l/_L9zY1Gav3LjT


10. How does a charge 'q' oscillating at certain frequency

produce electromagnetic waves?

Watch Video Solution

11. What is demodulation? Why is satellite communication

necessary for TV signal?

Watch Video Solution

12. What is the basic difference between amplitude

modulation and frequency modulation?

Watch Video Solution

https://dl.doubtnut.com/l/_L9zY1Gav3LjT
https://dl.doubtnut.com/l/_ScbRbRNydJIg
https://dl.doubtnut.com/l/_IhKUCa77F87M
https://dl.doubtnut.com/l/_IgCy92W2hBws


13. Write down the expression for the velocity of

electromagnetic wave in a medium and heance find out an

expression for the refractive index of the medium.

Watch Video Solution

14. What percentage of power of AM wave is carried by the

side bands for modulation index m = 1?

Watch Video Solution

15. How is the critical frequency related to maximum

electron density in the ionosphere?

Watch Video Solution

https://dl.doubtnut.com/l/_IgCy92W2hBws
https://dl.doubtnut.com/l/_1oC55w9VKlQ2
https://dl.doubtnut.com/l/_6qEeKPHCla1O


16. How does a microwave oven work?

Watch Video Solution

17. A plane EM wave moving with a velocity  has

an electric field which oscillates sinusoidally with a

frequency Hz and amplitude . What is the

amplitude of the oscillating magnetic field?

Watch Video Solution

3 × 108m/s

2 × 1010 48V /m

18. Fill in the blanks 

The speed of waves, according to Maxwell's equation, turned

out to be very close to the speed of_____.

W h Vid S l i

https://dl.doubtnut.com/l/_kxKGvbPcdbjT
https://dl.doubtnut.com/l/_BhKlr2LWzU4i
https://dl.doubtnut.com/l/_RrDTXHZEIM74


Watch Video Solution

19. What is the frequency of yellow light , If it's wavelength is

580 nm?

Watch Video Solution

20. Fill in the blanks 

Sound waves in air are ______longitudinal waves of

compression and rarefraction.

Watch Video Solution

21. Fill in the blanks 

The sun is an important source of ____light.

https://dl.doubtnut.com/l/_RrDTXHZEIM74
https://dl.doubtnut.com/l/_up19yf1E6Dj8
https://dl.doubtnut.com/l/_oyCpFjjB3bt3
https://dl.doubtnut.com/l/_iML1ohVU0gwd


Watch Video Solution

22. _____are used in medicine to destroy cancer cells.

Watch Video Solution

23. What is the most important prediction to emerge from

Maxwell's equation.

Watch Video Solution

24. What is the missing term is Ampere's Circuital law?

Watch Video Solution

https://dl.doubtnut.com/l/_iML1ohVU0gwd
https://dl.doubtnut.com/l/_ObTWsF9HDbH4
https://dl.doubtnut.com/l/_sGEtJRbpQe7D
https://dl.doubtnut.com/l/_iTWKOE4hLsOU
https://dl.doubtnut.com/l/_NDSRbim6ArxN


25. What is conduction current.

Watch Video Solution

26. What is displacement current?

Watch Video Solution

27. Write the Ampere-Maxwell law.

Watch Video Solution

28. What typed of waves are used in telecommunication?

Watch Video Solution

https://dl.doubtnut.com/l/_NDSRbim6ArxN
https://dl.doubtnut.com/l/_ZnbkdAFWH7ON
https://dl.doubtnut.com/l/_Oa2nutExwHYB
https://dl.doubtnut.com/l/_jQ7E8jxiU9A2


29. Write the order of frequency range of the following. 

Gamma rays

Watch Video Solution

30. Write the order of frequency range of the following. 

Ultra violet rays

Watch Video Solution

31. Write the order of frequency range of the following. 

Gamma rays

Watch Video Solution

https://dl.doubtnut.com/l/_jQ7E8jxiU9A2
https://dl.doubtnut.com/l/_U0492Lf92B8X
https://dl.doubtnut.com/l/_jLHkyO0EiNS1
https://dl.doubtnut.com/l/_D7JiAAb2WCLB


32. What is radiation pressure.

Watch Video Solution

33. Write a short note on microwaves.

Watch Video Solution

34. What is green house effect?

Watch Video Solution

35. Write the wavelength range of a visible ray.

Watch Video Solution

https://dl.doubtnut.com/l/_LsfUhuUDUnLr
https://dl.doubtnut.com/l/_3mEP12Ab4Lsw
https://dl.doubtnut.com/l/_JXR7peE8QyaM
https://dl.doubtnut.com/l/_wQGOrxVPOSYp


36. What is visible light?

Watch Video Solution

37. Why do the electrostatic field lines not form closed loop?

Watch Video Solution

38. Give difference between displacement current and

conduction current.

Watch Video Solution

https://dl.doubtnut.com/l/_wQGOrxVPOSYp
https://dl.doubtnut.com/l/_squo9nObP61G
https://dl.doubtnut.com/l/_UPPSrlSxdw1e
https://dl.doubtnut.com/l/_CnawjHuwihF5


39. What are radio wave? How they propagate?

Watch Video Solution

40. Name the different layer of earth's atmosphere.

Watch Video Solution

41. Why are microwave used in Radar?

Watch Video Solution

42. Which has highest wave length, r-rays, x-ray and micro

wave?

https://dl.doubtnut.com/l/_1BJZQ5lABy7e
https://dl.doubtnut.com/l/_FDQFv0tQrBCw
https://dl.doubtnut.com/l/_Q39ks5HqlBmP
https://dl.doubtnut.com/l/_43QxzRolJ8sQ


Watch Video Solution

43. What is the frequency range of the visible portion of the

electromagnetic spectrum?

Watch Video Solution

44. Arrange the following radiation in descending order of

wave length: x-ray, infrared light, blue light, radio wave.

Watch Video Solution

45. Write down Maxwell's equations for steady electric field.

Watch Video Solution

https://dl.doubtnut.com/l/_43QxzRolJ8sQ
https://dl.doubtnut.com/l/_Wvnuo0iInRc2
https://dl.doubtnut.com/l/_9mioKZ4Cjc2Q
https://dl.doubtnut.com/l/_sIqrX9nk1y8k


46. What modification was made by Maxwell in Amper's

circuital law.

Watch Video Solution

47. For long distance radio broadeast, we use short wave

only. Why?

Watch Video Solution

48. State two properties of e.m wave.

Watch Video Solution

https://dl.doubtnut.com/l/_sIqrX9nk1y8k
https://dl.doubtnut.com/l/_zCiQof6NWnU6
https://dl.doubtnut.com/l/_3DsajhHTQUrF
https://dl.doubtnut.com/l/_9kekaCIjBlSu
https://dl.doubtnut.com/l/_XUBfUwHJKKqz


49. What oscillates in electro magnetic wave.

Watch Video Solution

50. Why sky wave are not used in television signals.

Watch Video Solution

51. Give the ratio of velocities of light rays of wave length

 and  in vacuum.

Watch Video Solution

4000
∘
A 8000

∘
A

52. Draw a diagram for a linearly polarised electromagnetic

wave, propagating in the z direction with the oscillating

https://dl.doubtnut.com/l/_XUBfUwHJKKqz
https://dl.doubtnut.com/l/_fwtRe0EASzEq
https://dl.doubtnut.com/l/_WufQXMlsv65f
https://dl.doubtnut.com/l/_y9IBUcUzlkMs


electric field E along the x directions and the oscillating

magnetic field B along the y direction.

Watch Video Solution

53. A plane electromagnetic wave of frequency 10MH

tranvells in free space along the x-direction. At a particular

pointy in space and time. . What is B at this

point?

Watch Video Solution

E = 2.7V /m

54. What are radio wave? How they propagate?

Watch Video Solution

https://dl.doubtnut.com/l/_y9IBUcUzlkMs
https://dl.doubtnut.com/l/_1WBrJy0CnKw4
https://dl.doubtnut.com/l/_629p1sv7yVa4
https://dl.doubtnut.com/l/_3mJ9Wl3gqGSJ


55. What is infrared waves?

Watch Video Solution

56. Write about X-rays and how they are used as a dignostic

tool in medicine.

Watch Video Solution

57. The magnetic field in a plane electromagnetic wave is

given by 

what is the wavelength and frequency of the wave.

Watch Video Solution

By = 3 × 10− 7 sin(0.3 × 102x + 0.8 × 1012t)

https://dl.doubtnut.com/l/_3mJ9Wl3gqGSJ
https://dl.doubtnut.com/l/_1H1XYxW7t0nM
https://dl.doubtnut.com/l/_l1SJgUyADDiy
https://dl.doubtnut.com/l/_0uLjmYqTBcVy


58. Why are microwave used in Radar?

Watch Video Solution

59. For long distance radio broadeast, we use short wave

only. Why?

Watch Video Solution

60. Why satellites are used for long distance TV

transmission.

Watch Video Solution

https://dl.doubtnut.com/l/_0uLjmYqTBcVy
https://dl.doubtnut.com/l/_EKyQgKGGRgfy
https://dl.doubtnut.com/l/_U9SbjnUF1Ztj


61. State and explain Maxwell's modification of Ampere's

circuital law.

Watch Video Solution

62. Draw a diagram of Hertz experiment for producing

electromagnetic wave.

Watch Video Solution

63. Explain the term 

ground wave

Watch Video Solution

https://dl.doubtnut.com/l/_PfDPhr6qrHeY
https://dl.doubtnut.com/l/_P13ln33Jlt6f
https://dl.doubtnut.com/l/_rzIc5D03wxtQ
https://dl.doubtnut.com/l/_R2s2YnWuIhcm


64. Explain the term 

sky wave

Watch Video Solution

65. What is amplitude modulation? Explain with diagram.

Watch Video Solution

66. Calculate the peak value of electric and magnetic field

produced by a radiation coming from a 100 watt bulb at a

distance 3 cm.

Watch Video Solution

https://dl.doubtnut.com/l/_R2s2YnWuIhcm
https://dl.doubtnut.com/l/_XpFOVOQ4VqEL
https://dl.doubtnut.com/l/_wp9CrVxiOatK
https://dl.doubtnut.com/l/_K9a7ika2h8Jh


67. What is demodulation? Why is satellite communication

necessary for TV signal?

Watch Video Solution

68. What is the source of emission of r-rays.

Watch Video Solution

69. Obtain an expression for velocity of electromagnetic

wave.

Watch Video Solution

70. How are carrier wave produced?

https://dl.doubtnut.com/l/_K9a7ika2h8Jh
https://dl.doubtnut.com/l/_WU7GTAm7Pmg5
https://dl.doubtnut.com/l/_B5Cxskq7ze70
https://dl.doubtnut.com/l/_V4hSZQqSVmX2


Watch Video Solution

71. Discuss the mode of propagation of radio wave in

atmosphere.

Watch Video Solution

72. Write the classification of electromagnetic waves

according to frequency.

Watch Video Solution

73. Write a short note on ultraviolet rays. Describe how it in

large quantities has harmful effects on human.

https://dl.doubtnut.com/l/_V4hSZQqSVmX2
https://dl.doubtnut.com/l/_z1Udgw3pLAbD
https://dl.doubtnut.com/l/_NtGE9uaxpFHt
https://dl.doubtnut.com/l/_OcUCLZyHcB1v


Watch Video Solution

74. Find the wavelength of elecltromagnetic waves of

frequency H. Give its two applications.

Watch Video Solution

5 × 1019

75. Give two characteristics of electromagnetic waves. Write

the expression for the velocity of electromagnetic waves in

terms of the permitivity and permeability of the medium.

Watch Video Solution

76. The electric field part of an electromagnetic wave is 

→
E = {(3.1N /C)cos[(1.8rad/m)y + (5.4 × 106rad/s)t]} î)

https://dl.doubtnut.com/l/_OcUCLZyHcB1v
https://dl.doubtnut.com/l/_g2pPNjfchIGP
https://dl.doubtnut.com/l/_D2f2GP0xjZoH
https://dl.doubtnut.com/l/_tqOMnsPgO65j


What is the direction of propagation?

Watch Video Solution

77. The electric field part of an electromagnetic wave is 

What is the wave length ?

Watch Video Solution

→
E = {(3.1N /C)cos[(1.8rad/m)y + (5.4 × 106rad/s)t]} î)

λ

78. The electric field part of an electromagnetic wave is 

What is the frequency ?

Watch Video Solution

→
E = {(3.1N /C)cos[(1.8rad/m)y + (5.4 × 106rad/s)t]} î)

ν

https://dl.doubtnut.com/l/_tqOMnsPgO65j
https://dl.doubtnut.com/l/_cYN1w9bfTI2P
https://dl.doubtnut.com/l/_e1TfujyHvn4H
https://dl.doubtnut.com/l/_E8dQaP5umiUL


79. Briefly describe the work of Maxwell and Hertz in the field

of electromagnetic waves.

Watch Video Solution

80. Give a brief of electromagnetic wave. Write two examples

of it.

Watch Video Solution

81. Write the characteristics of an electromagnetic.

Watch Video Solution

https://dl.doubtnut.com/l/_E8dQaP5umiUL
https://dl.doubtnut.com/l/_OI5G65UrA2Sm
https://dl.doubtnut.com/l/_x7oyn3iY0XEo


82. Write one use of each of the following

Microwaves

Watch Video Solution

83. Write one use of each of the following

U.V. rays

Watch Video Solution

84. Write one use of each of the following

Gamma rays

Watch Video Solution

https://dl.doubtnut.com/l/_FY9m42MFFcLA
https://dl.doubtnut.com/l/_CXcnr05t3K9J
https://dl.doubtnut.com/l/_JNuQi6lvtH4C
https://dl.doubtnut.com/l/_e7qB7dCwfRHd


85. Write one use of each of the following

X rays

Watch Video Solution

86. Describe the various region of atmosphere. How e.m.

radiation interact them?

Watch Video Solution

87. A place of electro-magnetic wave of frequency 25 MHz

travell in a free space along x-direction. At a particular point

in space and time, . What is  at that

point?

Watch Video Solution

E = 6.3Ĵ ¯̄̄Bv/m ¯̄̄B

https://dl.doubtnut.com/l/_e7qB7dCwfRHd
https://dl.doubtnut.com/l/_z5xbFe4lBmK2
https://dl.doubtnut.com/l/_tYkR85E6Ovjk


88. Suppose that the electric field amplitude of an

electromagnetic wave is E0 =120N/C and that its frequency is

ν=50.0MHz. Calculate B0

Watch Video Solution

89. The amplitude of electromagnetic wave is 

and its frequency 50MHz . Find expression of E and B.

Watch Video Solution

E0 = 120Nlc

90. In an electromagnetic wave, electric field oscillates

sinusoidaly at frequecny Hz and amplitude 2 × 1010

https://dl.doubtnut.com/l/_tYkR85E6Ovjk
https://dl.doubtnut.com/l/_jMAVgGDy8ehd
https://dl.doubtnut.com/l/_0EcUNfzFCcD8
https://dl.doubtnut.com/l/_DIbSVkhQ3IFE


. What is the wavelength of the wave and

amplitude of the oscillating magnetic field?

Watch Video Solution

40Vm− 1

91. Draw a diagram of Hertz experiment for producing

electromagnetic wave.

Watch Video Solution

92. In a electromagnetic wave, electric field oscillates with

amplitude . Calculate energy density of electric

field.

Watch Video Solution

20Vm− 1

https://dl.doubtnut.com/l/_DIbSVkhQ3IFE
https://dl.doubtnut.com/l/_nx7Uzu1LF3CE
https://dl.doubtnut.com/l/_7EGCBJ9Nih8z
https://dl.doubtnut.com/l/_sZrTeIjQnn2O


93. Why L-C circuit is considered as tank circuit?

Watch Video Solution

94. What are the various properties of elecrto magentic

wave?

Watch Video Solution

95. What oscillates in electro magnetic wave.

Watch Video Solution

https://dl.doubtnut.com/l/_sZrTeIjQnn2O
https://dl.doubtnut.com/l/_NDp6RUPLI53A
https://dl.doubtnut.com/l/_4jcjS2WZShkV

