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PHYSICS

BOOKS - PRADEEP PHYSICS (HINGLISH)

ELECTROMAGNETIC WAVES

Solved Examples

1. How would you establish an instantaneous displacement
current of 1.0A in the space between the parallel plates of

1uF capacitor.

o Watch Video Solution



https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_DhR0nYDpzkOK
https://dl.doubtnut.com/l/_CwkSSTSmTREb

2. In an electric circuit, there is a capacitor of reactance
1002 connected across teh source of 220V. Find the

displacement current.

° Watch Video Solution

3. In a plane electromagnetic wave the electric field
oscillates sinusoidally at a frequency 3 x 10'°Hz and
amplitude 50V /m. (a) What is the wavelength of the
wave? (b) What is the amplitude of the oscillating

magnetic field?

o Watch Video Solution



https://dl.doubtnut.com/l/_CwkSSTSmTREb
https://dl.doubtnut.com/l/_gO4uWiRQKdxd

4. The magnetic field in a plane electromagnetic wave is
given by B, = 2 x 10'T'sin(0.5 x 10’z + 1.5 x 10''t)T
(a) What is the wavelength and frequency of the wave?

(b) Write an expression for the electric field.

° Watch Video Solution

5. In an electromagnetic wave, the amplitude of electric
field is 10V /m. The frequency of wave is

5 x 10 Hz. The wave is propagating along Z-axis, find (i)
the average

energy density of electric field (ii) the average energy

density of


https://dl.doubtnut.com/l/_CrixBJz4IERE
https://dl.doubtnut.com/l/_sl73vIWHq22D

magnetic field (iii) the total average energy density of EM

wave.

o Watch Video Solution

6. A parallel plate capacitor has circular plates each of
radius 6.0cm, It is charged such that the electric field in the
gap between its plates rises constantly at the rate of

101°Vem ~ s 1. what is the displacement current?

o Watch Video Solution

7.There is a parallel plate capacitor of capacitances 2.0uF'.

The voltage between the plates of parallel plate capacitor


https://dl.doubtnut.com/l/_sl73vIWHq22D
https://dl.doubtnut.com/l/_bRWngGnG00Ve
https://dl.doubtnut.com/l/_BNTTWdd6aY7g

is changing at the rate of 6.0Vs '. What is the

displacement current in the capacitor?

o Watch Video Solution

8. A parallel plate capacitor C' = 0.2uF' is connected
across an a.c. source of angular frequncy 400rads . The
value of conduction current is 2mA. Find the rms value of
the voltage from the source and the displacement current

in the region between the two plates.

o Watch Video Solution

9. How would you establish an instantaneous displacement

current of 2.0A in the space between the parallel plates of


https://dl.doubtnut.com/l/_BNTTWdd6aY7g
https://dl.doubtnut.com/l/_6xIRNHdK8kuQ
https://dl.doubtnut.com/l/_YM4BQhMgMgd0

1uF' capacitor?

° Watch Video Solution

10. A parallel plate capacitor made of two circular plates
each of radius 10 cm and separated by 4.0mm. The
capacitor is being charged by an external source. The
charging current is constant and equal to 0.10A. Calculate
(i) the capacitance (ii) the rate of change of potential
difference between the plates (iii) the displacement

current.

o Watch Video Solution



https://dl.doubtnut.com/l/_YM4BQhMgMgd0
https://dl.doubtnut.com/l/_tVH05l5wvxqo

1. A plane electromagnetic wave of frequency 25Mhz
travels in free space along the x-direction. At a particular

point in space and time, E = (6.35)V /m. What is B at

this point?

o Watch Video Solution

12. Electromangnetic waves travel in a medium at a speed
of 2.2 x 10°ms ™~ !. The relative permeabillity of the

medium is 1.0. Find the relative permitivity of the medium.

o Watch Video Solution



https://dl.doubtnut.com/l/_QCwP4PRtYjFW
https://dl.doubtnut.com/l/_DczV2YoOk1td

13. A plane electromagnetic wave propagating in the x-
direction has a wavelength of 5.0 mm. The electric field is
in the y-direction and its maximum magnitude is
30V(m_1). Write suitable equations for the electric and

magnetic fields as a function of x and t.

° Watch Video Solution

14. Light with an energy flux of 18W/cm2 falls on a non-
reflecting surface at normal incidence. If the surface has an
area of 20cm?, find the average force exerted on the

surface during a 30 minute time span.

o Watch Video Solution



https://dl.doubtnut.com/l/_nig61NEeP06S
https://dl.doubtnut.com/l/_bTCSrRGZuML7
https://dl.doubtnut.com/l/_piTehN86xmgk

15. Calculate the peak values of electric and magnetic fields
produces by the radiation coming form a 100watt bulb at a
distance of 3m. Assume that the efficiency of the bulb is

2.5% and it is a point source?

o Watch Video Solution

16. The magnetic field in a plane electromagnetic wave is
given by

B = (300pT)sin(5.0 x 10 °z ') (t —z /¢)

Find(i) the maximum electric field and (ii) The average

energy density corresponding to the electric field.

o Watch Video Solution



https://dl.doubtnut.com/l/_piTehN86xmgk
https://dl.doubtnut.com/l/_bJ1uFzicXFHS
https://dl.doubtnut.com/l/_uYmOMUuc6Ivt

17. A plane electromagnetic wave in the visible region is
moving along z-direction. The frequency of the wave is
6 x 10 Hz, and the electric field at any point is varying
sinusoidally with time with an amplitude of 2Vm !
Calculate

(i) average energy density of the electric field and

(ii) average energy density of the magnetic field.

o Watch Video Solution

18. A laser beam has intensity 3.0 x 10"Wm 2. Find the

amplitudes of electric and magnetic fields in the beam.

o Watch Video Solution



https://dl.doubtnut.com/l/_uYmOMUuc6Ivt
https://dl.doubtnut.com/l/_9I2vWlP4HgUr

19. A beam of light travelling along x-axis is described by
the magnetic field, B, = 5 x 10 *T'sinw(t — z /)
Calculating the maximum electric and magnetic forces on a
charge, i.e. alpha particle

moving along y-axis with a speed of 3 x 10"m /s, charge

on electron =1.6 x 10~ 1°C

o Watch Video Solution

20. Obtain the temperature ranges for ultraviolet part of
radiation of EM  waves. Use the formulae
AT = 2.9 x 10 3mK. Take frequency of ultraviolet part

of radiations as 8 x 104 Hzto 5 x 10" Hz.

° Watch Video Solution



https://dl.doubtnut.com/l/_lEMBApPExBjE
https://dl.doubtnut.com/l/_RcJiarqjiVMc

21. A parallel plate capacitor made of circular plates each of

radius 10 cm has a capacitance 200pF. The capacitor is

connected to a 230V a.c. supply with an angular frequency

of 400rads .

(i) What is the rm.s. value of the conduction current? (ii)
. . % . .

Find the amplitude of B at a point 2.0 cm from the axis of

the plates.

° Watch Video Solution

22. A parallel plate capacitor with circular plates of radius
1m has a capacitor of InF'. At t = 0, it is connected for
charging in series with a resistor R = 1M across a 2V

battery. Calculate the magnetic field at a point P, halfway


https://dl.doubtnut.com/l/_RcJiarqjiVMc
https://dl.doubtnut.com/l/_VPiRru9mcBOx
https://dl.doubtnut.com/l/_uYkMvSZRlc1C

between the center and the periphery of the plates, after

t = 103 sec.
- 5 °p OP=05m
1 MQ
|} WW

° Watch Video Solution

23. A capacitor of capacitance C, is being charged up by
connecting it across a d.c. voltage source of voltage V. How
do the conduction and displacement currents in this set
up compare with each other (a) during the charging up

process? (b) after the capacitor gets fully charged?



https://dl.doubtnut.com/l/_uYkMvSZRlc1C
https://dl.doubtnut.com/l/_9nlvVX5lvknw

° Watch Video Solution

24. A variable frequency a.c. source is connected to a
capacitor. Will the displacement current increase of

decrease with increase in frequency?

o Watch Video Solution

25. Light can travel in vacuum whereas sound can not do

so. Why?

° Watch Video Solution



https://dl.doubtnut.com/l/_9nlvVX5lvknw
https://dl.doubtnut.com/l/_l1xk59tbE2Mg
https://dl.doubtnut.com/l/_1mPurypOpzn7

26. Show that the average energy density of the electric

_>
field £ equals the average energy density of the magnetic

%
field B, in electromagnetic waves.

o Watch Video Solution

27. Electromagnetic wave with wavelength

(i) A\; are used to treat muscular strain

(ii) Ay are used by a FM radio station for broadcasting.

(iii) A3 are used to detect fracture in bones

(iv) A4 are absorbed by the ozone layer of the atmosphere.
Identify and name the part of elctromagnetic spectrum to
which thest radiations belongs. Arrange these wavelengths

in decreasing order of magnitude.

S l


https://dl.doubtnut.com/l/_zuUMMJp1LRds
https://dl.doubtnut.com/l/_6qgQodUXFn9l

| ¥ VWatch Video >Solution J

28. Find the wavelength of electromagnetic waves of
frequency 6 x 10'2Hz in free space. Gives its two

applications.

o Watch Video Solution

29. Some scientists have predicted the global nuclear war
on the earth would be followed by a serve nuclear winter
with a devastating effect on life on earth.What might be

the basis of this prediction?

o Watch Video Solution



https://dl.doubtnut.com/l/_6qgQodUXFn9l
https://dl.doubtnut.com/l/_zRsv9QA6tYfw
https://dl.doubtnut.com/l/_y1J78PtEAg9z
https://dl.doubtnut.com/l/_r2wmBICl9nlX

30. Why are infrared radiations referred to as hear waves
also ? Name the radiations which are next to these
radiation in electromagnetic spectrum having (i) shorter

wavelength (ii) longer wavelength.

° Watch Video Solution

31. Give difference between displacement current and

conduction current.

o Watch Video Solution

32. Is the steady electric current the only source of

magnetic field? Justify your answer.

o Watch Video Solution



https://dl.doubtnut.com/l/_r2wmBICl9nlX
https://dl.doubtnut.com/l/_TfFfI7YY6tEn
https://dl.doubtnut.com/l/_XSOFO0DOkobe

d
33. Why is the quantity &g % called the displacement

current? Where d¢g /dt is the rate of change of electric

flux linked with a region or space.

° Watch Video Solution

34. A capacitor has been charged by ad.c. source. What are
the magnitudes of conduction and displacement currents,

when it is fully charged?

o Watch Video Solution



https://dl.doubtnut.com/l/_XSOFO0DOkobe
https://dl.doubtnut.com/l/_lWDJ4spmreIN
https://dl.doubtnut.com/l/_VnvpGsqmGeis

35. Write down Maxwell's equations for steady electric

field.

° Watch Video Solution

%
36. If you find closed loops of B in a region in space, does

it necessarily mean that actual charges are flowing across

the area bounded by the loops ?

o Watch Video Solution

37. A plane electromagnetic wave travels in vacuum along
z-direction. What can you say about the direction of

electric and magnetic field vectors?



https://dl.doubtnut.com/l/_5LeoWzzgPio9
https://dl.doubtnut.com/l/_YNAjZY6Jgnj6
https://dl.doubtnut.com/l/_fbcnDtC1K6Gf

I ° Watch Video Solution

38. Write the formula for the velocity of light in
a material medium of relative permitivity €, and relative

magnetic permeability u,.

o Watch Video Solution

39. What are the basic sources of electromagnetic waves?

o Watch Video Solution

40. Name the scientists connected with history of

electromagnetic wave.



https://dl.doubtnut.com/l/_fbcnDtC1K6Gf
https://dl.doubtnut.com/l/_z4kR933IWruq
https://dl.doubtnut.com/l/_ZuxSBadK1lkM
https://dl.doubtnut.com/l/_UKYC3CXleau8

I ° Watch Video Solution

41. Write the relation for the speed of electromagnetic

wave in terms of the amplitudes of electric and magnetic

fields.

o Watch Video Solution

42. Do electromagnetic waves carry energy and

momentum?

° Watch Video Solution



https://dl.doubtnut.com/l/_UKYC3CXleau8
https://dl.doubtnut.com/l/_Qh4QLKfwkGMx
https://dl.doubtnut.com/l/_PyHJ5hRr0uVi

43. What evidence is there to show that sound is not

electromagnetic in nature ?

o Watch Video Solution

44, An electromagnetic wave consists of oscillating electric
and magnetic fields. What is the phase relationship

between these fields?

o Watch Video Solution

45. An em wave exerts pressure on the surface on which it

is incident. Justify?

o Watch Video Solution



https://dl.doubtnut.com/l/_Raw0tzvPdUdW
https://dl.doubtnut.com/l/_IDjk1hejgilq
https://dl.doubtnut.com/l/_kTAPopxjsR9K

46. Find the energy stored in a 90cm length of a laser

beam operating at 10mW.

o Watch Video Solution

47.If the intensity of the incident radio wave of 1watt /m?
is reflected by the surface, find the pressure exerted on the

surface.

° Watch Video Solution

48. If the intensity of the incident radiowave is 1watt /m?

is absorbed by the surface, find the pressure exerted on


https://dl.doubtnut.com/l/_kTAPopxjsR9K
https://dl.doubtnut.com/l/_foByUyoIdlia
https://dl.doubtnut.com/l/_HN1WivQIlzuq
https://dl.doubtnut.com/l/_aFDg8mFO6aH1

the surface.

° Watch Video Solution

49, If the earth did not have atmosphere, would its average
surface temperautre be higher or lower than what it is

now? Explain

° Watch Video Solution

50. Give the ratio of velocities of light rays of wavelength

4000A and 8000A in vacuum.

o Watch Video Solution



https://dl.doubtnut.com/l/_aFDg8mFO6aH1
https://dl.doubtnut.com/l/_qJsQyvCqO6ZV
https://dl.doubtnut.com/l/_Um3orf5E67mc
https://dl.doubtnut.com/l/_AIv1OtTMpinE

51. write the following radiations in ascending order in
respect of their frequencies: X-rays, microwaves, UV rays

and radio waves.

o Watch Video Solution

52. Arrange Infrared, visible Gamma, X-rays, radiowave and

microwave in increasing order of wavelength.

o Watch Video Solution

53. How are radio waves produced?

o Watch Video Solution



https://dl.doubtnut.com/l/_AIv1OtTMpinE
https://dl.doubtnut.com/l/_iue7KC32urKk
https://dl.doubtnut.com/l/_TMY3fEeDLHxW
https://dl.doubtnut.com/l/_PTVdLOZEjFic

54. How are X-rays produced?

° Watch Video Solution

55. How are microwaves produced?

° Watch Video Solution

56. By which way, the X-rays, and ~-rays can be

distinguised?

° Watch Video Solution

57. Why are microwaves considered suitable for radar

system used in aircraft nevigation?


https://dl.doubtnut.com/l/_PTVdLOZEjFic
https://dl.doubtnut.com/l/_WvqyPe0r39Na
https://dl.doubtnut.com/l/_SuOJZjVILZDX
https://dl.doubtnut.com/l/_JHNi7p27F3Wx

o Watch Video Solution

58. Arrrange the following electromagnetic waves in the
order of their increasing wavelength:
(a) y-rays (b) microwaves.

(c) x-rays (d) Radiowaves.

° Watch Video Solution

59. What is the time period of the light for which the eye is

most sensitivity?

o Watch Video Solution



https://dl.doubtnut.com/l/_JHNi7p27F3Wx
https://dl.doubtnut.com/l/_Dl3pLJViUVKI
https://dl.doubtnut.com/l/_8ScZIL4qmlEs

60. Name the electromagnetic radiation to which waves of
wavelength in the range of 10~ %>m belong. Give one use of

this part of EM spectrum.

° Watch Video Solution

61. Name the electromagnetic waves used for studying

crystal structure of solids. What is its frequency range?

o Watch Video Solution

62. Which part of electromagnetic spectrum has largest

penterating power.

o Watch Video Solution



https://dl.doubtnut.com/l/_IL6JIHkjnPah
https://dl.doubtnut.com/l/_E6zqJOqF6iBp
https://dl.doubtnut.com/l/_bC6ostblUN6L

63. The ozone layer absorbs

° Watch Video Solution

64. Name the part of electromagnetic spectrum whose

wavelength lies in the range of 10~ %m. Give its one use.

o Watch Video Solution

65. How does Ampere-Maxwell law explain the flow the of
current through a capacitor when it is being charged by a
battery? Write the expression for the displacement current

in terms of the rate of change of electric flux.



https://dl.doubtnut.com/l/_bC6ostblUN6L
https://dl.doubtnut.com/l/_wVgOX1pcbL4w
https://dl.doubtnut.com/l/_5Su4zJeXEer0
https://dl.doubtnut.com/l/_O6ogqnog7N1n

I ° Watch Video Solution

66. What is displacement current? Explain its cause.

° Watch Video Solution

67. Why did Maxwell introduce the concept of

displacement current? Explain.

o Watch Video Solution

68. Why does galvanometer show a momentary deflection
at the time of charging or discharging a capacitor? Write

the necessary expression to explain this observation?



https://dl.doubtnut.com/l/_O6ogqnog7N1n
https://dl.doubtnut.com/l/_ImLiqCGjwGeI
https://dl.doubtnut.com/l/_JY4Yb6r1YMdT
https://dl.doubtnut.com/l/_4j1C73zA3hNO

I o Watch Video Solution

69. A parallel plate capacitor with plate area A and plate
separation d, is charged by a steady current I. Let a plane
surface of area A /3 parallel to the plates and situated
symmetrically between the plates. What is the

displacement current through this area?

° Watch Video Solution

%
70. If you find closed loops of B in a region in space, does

it necessarily mean that actual charges are flowing across

the area bounded by the loops ?

o Watch Video Solution



https://dl.doubtnut.com/l/_4j1C73zA3hNO
https://dl.doubtnut.com/l/_2V3GnOIykRvX
https://dl.doubtnut.com/l/_FiLzasN3ilLx

71. What oscillates in em. waves? Give two examples of e.m.

waves.

° Watch Video Solution

72.(a) An em. wave is travelling in a medium with a velocity
— 4 . :

v = vi.Draw a sketch showing the propagation of the
e.m. wave, indicating the direction of the oscillating
electric and magentic fields.

(b) How are the magnitudes of the electric and magnetic

fields related to the velocity of the e.m. wave?

o Watch Video Solution



https://dl.doubtnut.com/l/_FiLzasN3ilLx
https://dl.doubtnut.com/l/_NQB2OwDqdWZ9
https://dl.doubtnut.com/l/_dX4LIm3xTFSo
https://dl.doubtnut.com/l/_TrfQpxE8ehoR

73. Which of the following, if any, act as a source of
electromagnetic waves? (i) A charge moving with a
constant velocity (ii) A charge moving in a circular orbit (iii)

A charge at rest.Give reason.

o Watch Video Solution

74. The electromagnetic waves are the radiations of large
of wavelength. What are their velocity (i) in vacuum and (ii)

in a medium?

° Watch Video Solution

75. Write the relation between the following:

(a) Direction of propagation and directions oscillation of


https://dl.doubtnut.com/l/_TrfQpxE8ehoR
https://dl.doubtnut.com/l/_73WVDqQx7O72
https://dl.doubtnut.com/l/_0SnCXXuTiAfn

the electric and magnetic field vectors in an
electromagnetic wave.
(b) Velocity of the electormagnetic wave in vacuum and the

permeability and permittivity of free space.

o Watch Video Solution

76. How does a charge q oscillating at certain frequency
produce electromangnetic waves? Skecth schematic
diatram depiciting electric and magnetic field for an

electromagnetic wave propagating along thex-direction.

o Watch Video Solution



https://dl.doubtnut.com/l/_0SnCXXuTiAfn
https://dl.doubtnut.com/l/_W7w5hSZByCGU

77. What are electromagnetic waves? How are they

produced?

° Watch Video Solution

78. How are electromagnetic waves produces by osillating
charges ? Draw a sketch of linearly polarised em waves
propagating in z-direction. Indicate the direction of

oscillating electric and magnetic fields

° Watch Video Solution

79. For a plane electromagnetic wave, propagating along

the z-axis, write the two possible pair of its oscillating


https://dl.doubtnut.com/l/_TWAx0CIEKdeE
https://dl.doubtnut.com/l/_Md0Ub0PYFozh
https://dl.doubtnut.com/l/_4xq5iRdxEfVe

electric and magnetic fields. How are the peak values of

these (oscillating) fields related to each other?

° Watch Video Solution

80. What is intesity of electromagnetic wave? Give its

relation in terms of electric field E and magnetic field B

o Watch Video Solution

81. What is intensityof electromagnetic wave? Give Its

relation in terms of electric field E and magnetic field B

o Watch Video Solution



https://dl.doubtnut.com/l/_4xq5iRdxEfVe
https://dl.doubtnut.com/l/_zBWUsQQ4aVq7
https://dl.doubtnut.com/l/_TokzscYIApYI
https://dl.doubtnut.com/l/_aRFoXJzNDhTx

82. State any four properties of electromagnetic waves.

° Watch Video Solution

83. An electromagnetic wave Y7, has a wavelength 1 cm
while other electromagnetic wave Y, has a frequency of
10’ Hz. Name these two types of waves and write one

useful application for each.

° Watch Video Solution

84. Identify the electromagnetic waves whose wavelength
very as: (a) 10 ?m < XA <10 %m (b)

10 3m < X < 10~ 'm. Write one use each.

o Watch Video Solution



https://dl.doubtnut.com/l/_aRFoXJzNDhTx
https://dl.doubtnut.com/l/_WyacYwv2pI8W
https://dl.doubtnut.com/l/_VP7RClPlaSwu

85. Identify the electromagnetic waves whose wavelength
very as: (a) 107 Mm < X <10 m (b)

10 *m < X < 10~ %m. Write one use each.

° Watch Video Solution

86. What physical quantity is the same for X- rays of
wavelength 10'%m,red light of wavelength 68004 and

radio waves of wavelength 500m ?

o Watch Video Solution



https://dl.doubtnut.com/l/_VP7RClPlaSwu
https://dl.doubtnut.com/l/_MZRK0ZhIu65i
https://dl.doubtnut.com/l/_eyLUg6AqHr7f

87. Identify the part of the electromagnetic specturm
which is

(i) Suitable for radar systems used in aircraft nevigation

(i) Adjacent to the low frequency end of the
electromagnetic spectrum

(iii) produced in nuclear reaction

(iv) produced by bombarding a metal target by high speed

electrons.

o Watch Video Solution

88. Give one use of each of the following:
(i) Infrared rays (ii) Gamma rays

(iii) microwaves (iv) Ultraviolet rays.

.Y l


https://dl.doubtnut.com/l/_yV85LBFNs1e5
https://dl.doubtnut.com/l/_Zp7fMi2LJ06s

l @ \Watch vVideo Solution ]

89. Name the electromagnetic waves used for following
and arrange them in increasing order of their penetrating
power:

(a)water purification (b) remote sensing

(c) treatment of cancer.

o Watch Video Solution

90. Name the parts of the electromagnetic spectrum which
is
(a) suitable for radar system used in aircraft navigation

(b) used to treat muscular strain.


https://dl.doubtnut.com/l/_Zp7fMi2LJ06s
https://dl.doubtnut.com/l/_XNhKGp99UV3N
https://dl.doubtnut.com/l/_XGqAv9LCZNx8

(c) Use as a diagnostic tool in medicine.

Write in brief, how these waves can be produced.

° Watch Video Solution

91. Find the wavelength of electromagnetic waves of
frequency 4 x 10°Hz in free space. Gives its two

applications.

o Watch Video Solution

92. Who discovered ultraviolet rays? Give their frequency

range and mention at least two uses.

° Watch Video Solution



https://dl.doubtnut.com/l/_XGqAv9LCZNx8
https://dl.doubtnut.com/l/_e3qQZcdhIHy7
https://dl.doubtnut.com/l/_sT0iETA1enC7

93. Which waves are used in Radar system? Give their
frequency range and mention the source of their

production

o Watch Video Solution

94. How are e.m. wave produced?

° Watch Video Solution

95. What do you understand by e.m. wave. Give its four

properties.

o Watch Video Solution



https://dl.doubtnut.com/l/_1uZeIvNx8xcw
https://dl.doubtnut.com/l/_uobWUpEM8YTy
https://dl.doubtnut.com/l/_rab5RxOWVRPb

96. What is electromagnetic spectrum? Name the

important part of the electromagnetic spectrum.

o Watch Video Solution

97. Name the costituent radiation of electromagnetic
spectrum which

(a) Is used in satellite communication

(b) is used for studying crystal structure

(c) is similar to the radiations emitted during decay of
radioactive nuclei.

(d) has its wavelength range 390 nm to 770 nm

(e) is absorbed from sunlight by ozon layer

(f) produces intense heating effect.

.Y l


https://dl.doubtnut.com/l/_riPDxor5VnoK
https://dl.doubtnut.com/l/_W9AJx30vB47e

| ¥ Vvatch Video Solution J

98. Write the order of frequency range and one use of each
of the following electromagnetic radiations:

(i) Microwaves

(i) Ultraviolet rays

(i) Gamma rays.

° Watch Video Solution

99. What are the uses of X-ray, ultraviolet ray and infrared

ray?

° Watch Video Solution



https://dl.doubtnut.com/l/_W9AJx30vB47e
https://dl.doubtnut.com/l/_9omkdwmtzDdL
https://dl.doubtnut.com/l/_vd3ffBa5eg9A
https://dl.doubtnut.com/l/_V4K6Nhgd66o1

100. State the uses of electromagnetic radiations.

o Watch Video Solution

101. Suppose the eyes of an alien being are sensitive to
microwaves. Do you except the alien being to have larger

or smaller eyes than ours?

o Watch Video Solution

102. The electric field of a plane electromagnetic wave in

_)
vacuum is represented by E,=0,
— g x —

E,= O.5cos[27r « 10 (t— z)}E —0

(@) What is the direction of propagation of

electromagnetic wave?


https://dl.doubtnut.com/l/_V4K6Nhgd66o1
https://dl.doubtnut.com/l/_cHVqoEIJ8Y6U
https://dl.doubtnut.com/l/_592cHqOO0uef

(b) Determine the wavelength of the wave.

(c) Compute the component of associated magnetic field.

° Watch Video Solution

103. Find the energy stored in a 60cm length of a laser

beam operating at 6mW.

o Watch Video Solution

104. Electromagnetic waves travel in a medium at a speed
of 2.0 x 10%ms 1. The relative permitivity of the medium

is 2.25. Find the relative permeability of the medium.

° Watch Video Solution



https://dl.doubtnut.com/l/_592cHqOO0uef
https://dl.doubtnut.com/l/_7wnmRL5K0tO2
https://dl.doubtnut.com/l/_iDpEmtvHkMg2

105. If a capacitor of 2.0uF' is charged to 20V and then
suddenly short-circuited by a coil of negligible resistance
and of inductance 8.0uH Calculate the maximum
amplitude and the frequency of the resulting current

oscillations.

o Watch Video Solution

106. Fig. shows a capacitor made of two circular plates
each of radius 12 cm and separated by 5.0mm. The
capacitor is being charged by an external source (not
shown in the figure). The charging current is constant and
equal to 0.15A.

(a) Calculate the capacitance and the rate of change of


https://dl.doubtnut.com/l/_fb43dKjbBKSc
https://dl.doubtnut.com/l/_qkFIMombebnR

potential difference between the plates.
(b) Obtain the displacement current across the plates.
(c) Is Kirchhoff's first rule valid at each plate of the

capacitor ? Explain.

o Watch Video Solution

107. A parallel plate capacitor made of circular plates each
of radius R = 6.0 cm has a capacitance ¢ = 100pF'. The
capacitor is connected to a 230VAC supply with a (

angular) frequency of 300rad / s


https://dl.doubtnut.com/l/_qkFIMombebnR
https://dl.doubtnut.com/l/_bM2jfNyqeUnE

(a) What is the rms value of the conduction current ?

(b) Is the conduction current equal to the displacement
current?

(c) Determine the amplitude of B at a point 3.0cm from

the axis between the plates.

6
&,

° Watch Video Solution

108. What physical quantity is the same for X- rays of

wavelength 10"m,red light of wavelength 6800A and


https://dl.doubtnut.com/l/_bM2jfNyqeUnE
https://dl.doubtnut.com/l/_GhHsoWEU4qaI

radio waves of wavelength 500m ?

° Watch Video Solution

109. A plane electromagnetic wave travels in vacuum along
z- direction. What can you say about the directions of ots
electric and magnetic field vectors. If the frequency of the

wave is 30M H z, what is its wavelength?

° Watch Video Solution

110. A radio can tune into any station in the 7.5MHz to
12M Hz band. What is the corresponding wavelength of

band?

o Watch Video Solution



https://dl.doubtnut.com/l/_GhHsoWEU4qaI
https://dl.doubtnut.com/l/_mASrXmmQTpnJ
https://dl.doubtnut.com/l/_H6MGzw80U7mZ

1M1. A charged particle oscillates about its mean
equilibrium position with a frerquency of 10°H,. The

electromagnetic waves produced.

o Watch Video Solution

112. The amplitude of the magnetic field part of a harmonic
electromagnetic wave in vacuum is By = 510nT. What is

the amplitude of the electric field part of the wave?

o Watch Video Solution



https://dl.doubtnut.com/l/_H6MGzw80U7mZ
https://dl.doubtnut.com/l/_TXFyOREGhLzE
https://dl.doubtnut.com/l/_VldeptKbRiQr

113. Suppose that the electric field amplitude of an
electromagnetic wave us E; = 120N /C and that its
frequency is 50.0M H z.

(a) DetermineB, w, k and A,

(b) find expressions for E' and B.

o Watch Video Solution

14. In a plane electromagnetic wave, the electric field
oscillates sinusoidally at a frequency of 2.0 x 10'°H, and
amplitude 48V, !

(a) What is the wavelength o f the wave?

(b) What is the amplitude of the oscillating magnetic field.

(c) Show that the average energy density of the field E


https://dl.doubtnut.com/l/_zfhQ3cnDT84B
https://dl.doubtnut.com/l/_BigjMNHEy5vW

equals the average energy density of the field

B. [c =3 X 108ms_1].

° Watch Video Solution

115. Suppose that the electric field part of an
electromagnetic wave in vacuume is

E =3.1N/Ccos[(1.8rad /m)y + (5.4 x 108rad/s)t]%
(a) Wavelength is the direction of motion?

(b) What is the wavelength \?

(c) What is the frequency v?

(d) What is the amplitude of the magnetic field part of the
wave?

(e) Write an expression for the magnetic field part of the

wave.

| - 1


https://dl.doubtnut.com/l/_BigjMNHEy5vW
https://dl.doubtnut.com/l/_KfKad7GNvtqS

l & Watch Video Solution ]

116. About 5% of the power of a 100W light bulb is
converted to visible radiation. What is the average
intensity of visible radiation

(a) at a distance of 1m from the bulb?

(b) at a distance of 10m ?

Assume that the radiation is esmitted isotropically and

neglect reflection.

o Watch Video Solution

17. Use the formula A, T = 0.29cmK to obtain the

characteristic temperature ranges for different parts of


https://dl.doubtnut.com/l/_KfKad7GNvtqS
https://dl.doubtnut.com/l/_T6UTkUr3eHCM
https://dl.doubtnut.com/l/_ef4u2eAI2LU7

the em. spectrum. What do the number that you obtain

tell you?

° Watch Video Solution

118. Why is the orientation of the portable radio with

respect tp broadcasting station important?

° Watch Video Solution

119. Why dose microwave oven heats up a food item

containing water molecules most efficiently?

o Watch Video Solution



https://dl.doubtnut.com/l/_ef4u2eAI2LU7
https://dl.doubtnut.com/l/_KogPyKxwO4hW
https://dl.doubtnut.com/l/_JjT16XBHbG0f
https://dl.doubtnut.com/l/_LNrrbKx9ocZY

120. The charge on a parallel plate capacitor varies as
= qopcos 2m ft. The plates are very large and close
together (area=a,separation=d). Neglecting the edge
effects, find the displacement current through the

capacitor.

° Watch Video Solution

121. A variable frequency AC source is connected to a
capacitor. How will the displacement current change with

decrease in frequency?

o Watch Video Solution



https://dl.doubtnut.com/l/_LNrrbKx9ocZY
https://dl.doubtnut.com/l/_TcWpMl17XxWc

122. The magnetic field of a beam emerging from a filter
facing a floodlight is given by
B =12 x 10" ®sin(1.20 x 10"z — 3.60 x 10'*¢)T.

What is the average intensity of the beam?

o Watch Video Solution

_>
123. Polynting vectors S is defined as a vector whose
magnitude is equal to the wave intensity and whose
direction is along the direction of wave propogation.
: L - 1= =
Mathematically, it is given by S = —FE X B. Show the

1o

nature of S vs t graph

o Watch Video Solution



https://dl.doubtnut.com/l/_3zHCgaIlyt59
https://dl.doubtnut.com/l/_NFdbRxnwseAA
https://dl.doubtnut.com/l/_YqvW7YRhvG0Z

124. Professor CV Raman surprised his students by
suspending freely a tiny light ball in a transparent vacuum
chamber by shining a laser beam on it. Which property of
EM waves was he exhibiting? Give one more example of

this property.

o Watch Video Solution

125. Electromangnetic waves with wavelength

(i) A1 is used in satellite communication.

(ii) A2 used to kill germs in water purifier.

A used to detect leakage of oil in underground pipelines.
A4 used to improve visibility in runways during fog and
mist conditions.

(a) Identify and name the part of em. spectrum to which


https://dl.doubtnut.com/l/_YqvW7YRhvG0Z
https://dl.doubtnut.com/l/_Z3ywulPn4jD8

these radiations belong.

(b) Arrange these wavelengths in ascending order of their

magnitude.

(c) Write one more application of each.

o Watch Video Solution

126. Show that average value of radiant flux density 'S' over

a single period 'T' is given by S = Eg.

2cup

o Watch Video Solution

127. You are given a 2uF' parallel plate capacitor. How
would you establish an instantaneous displacement

current fo TmA in the space between its plates?


https://dl.doubtnut.com/l/_Z3ywulPn4jD8
https://dl.doubtnut.com/l/_XPTdjVKTSTlO
https://dl.doubtnut.com/l/_zA8D3yHTSak5

o Watch Video Solution

128. Show that the radiation pressure exerted by an EM

wave of intensity | on a surface kept in vacuumis I /c.

o Watch Video Solution

— —
129. Even though an electric field EZ exerts a force aEl on a

charged particle yet the electric field of an EM wave does
not contribute to the radiation pressure (but transfer

energy). Explain.

o Watch Video Solution



https://dl.doubtnut.com/l/_zA8D3yHTSak5
https://dl.doubtnut.com/l/_B50bTllSFe1l
https://dl.doubtnut.com/l/_yLKSc5DvMQVC

130. An infinitely long thin wire carrying a uniform linear
static charge density A is placed along the z-axis Fig. The
wire is set into motion along its length with a uniform

~

. — .
velocity v = vk. Calculate the poynting vector


https://dl.doubtnut.com/l/_9aaY8MEDWyvt

S —>

° Watch Video Solution



https://dl.doubtnut.com/l/_9aaY8MEDWyvt
https://dl.doubtnut.com/l/_l5OhbYPzOtDC

131. A plane EM wave travelling along z direction is
described by
E = Epsin(kz — wt)i and B = Bysin(kz — wt)j.

show that

(i) The average energy density of the wave is given by

1 ., 1B

Ugy = Z&'()EO + ZE

(i) The time averaged intensity of the wave is given by
1 2

Iav — ECEOEO.

o Watch Video Solution

132. EM wave in a cavity with conduction walls can exist

only in certain modes (i.e., they can not exist, for example,


https://dl.doubtnut.com/l/_l5OhbYPzOtDC
https://dl.doubtnut.com/l/_U3o9errwLChj

with any arbitrary wavelength). Suggest a simple reason

why this should be so?

° Watch Video Solution

133. An em. wave with poynting vector 6wa/m? is
absorbed by a surface of area 12m?. Find the force on the

surface.

o Watch Video Solution

134. If the wave-front of eim.wave travelling in vacuum is
. — 2 ~ 2
given by, r = 7 + 7 + k, and find the angle made by the

direction of propagation of e.m. wave with y-axis.

o Watch Video Solution



https://dl.doubtnut.com/l/_U3o9errwLChj
https://dl.doubtnut.com/l/_5woRhY8exBdU
https://dl.doubtnut.com/l/_BjO75tVlP2ST

135. What features of e.m. wave led Maxwell to conclude

that light itself is em. wave?

o Watch Video Solution

136. What does an e.m. wave consists of? On what factors

does its velocity in vacuum depend?

° Watch Video Solution

137. A plane electromagnetic wave travels in vacuum along

z- direction. What can you say about the directions of ots


https://dl.doubtnut.com/l/_BjO75tVlP2ST
https://dl.doubtnut.com/l/_74wXN1rFT7vY
https://dl.doubtnut.com/l/_B8Mnx3aBblXB
https://dl.doubtnut.com/l/_pYHVl3rC9Sra

electric and magnetic field vectors. If the frequency of the

wave is 30M H z, what is its wavelength?

o Watch Video Solution

138. Give a simple possible argument to suggest that an

accelerated charge must emit electromagnetic radiation.

o Watch Video Solution

139. A lamp emits monochromatic green light uniformly in
all direction. The lamp is 5% effiecient in converting
electrical power to electromagnetic waves and cosumes

100W of power. What is the amplitude of electric field


https://dl.doubtnut.com/l/_pYHVl3rC9Sra
https://dl.doubtnut.com/l/_ProJUOraDmFR
https://dl.doubtnut.com/l/_9V4D6oQ7uFHF

associated with the electromagnetic radiation at a

distance of 4m from the lamp?

o Watch Video Solution

140. A point source of electromagnetic radiation has an
average power output of 800W.

(a) Find the maximum value of electric field at a distance
3.5 m from the source.

(b) What will be the maximum value of magnetic field?

(c) What will be the energy density at a distance at a

distance 3.5m from the source?

o Watch Video Solution



https://dl.doubtnut.com/l/_9V4D6oQ7uFHF
https://dl.doubtnut.com/l/_7JLPJb1qFYjP

141. The electric field of a plane electromagnetic wave in

_>
vacuum is represented by E, =0,
— g x —

E,= 0.5003[277 « 10 (t— z)}E —0

(@) What is the direction of propagation of
electromagnetic wave?
(b) Determine the wavelength of the wave.

(c) Compute the component of associated magnetic field

° Watch Video Solution

142. Find the amplitude of the electric field in a parallel

beam of light of intensity 8.0W /m?.

o Watch Video Solution



https://dl.doubtnut.com/l/_MVWmIJqPtXBZ
https://dl.doubtnut.com/l/_nXZYgMckdrnn
https://dl.doubtnut.com/l/_UWIkkFkbIeRE

143. Electromagnetic wave travel in medium at a speed of
2.0 x 10%ms 1. The relative permeability of the medium is

1.0. Find the relative permitivity.

o Watch Video Solution

144. Four persons went on an excursion on a hill top where
temperature was quite low One of them fell sick. The other
persons put a blanket on him, collect the pieces of dry
wood and ignited fire in his vicinity. After sometime the
sick person felt better. Read the above passage and answer
the following questions:

(i) What are the type of rays coming from fire?

(i) Why did the sick person feel better while seating near


https://dl.doubtnut.com/l/_UWIkkFkbIeRE
https://dl.doubtnut.com/l/_bCduT5YEERgz

the fine?

(iii) What basic values do you learn from this study?

o Watch Video Solution

Solved Example

1. (@) Fig shows a capacitor made of two circular plates

each of radius 12cm and separated by 5.0mm. The
capacitor is being charged by an external source (not
shown in the figure). The charging current is constant and
equal to 0.15A. Use Ampere's law (modified to include
displacement current as given in the text) and the
symmetryin the problem to calculate magnetic field

between the plates at a point (i) on the axis (ii) 6.5 cm from


https://dl.doubtnut.com/l/_bCduT5YEERgz
https://dl.doubtnut.com/l/_D6xmDpW2je1q

the axis (iii) 15cm from the axis.
(b) At what distance from the axis is the magnetic field due
to displacement current greatest? Obtain the maximum

value of the field.

° View Text Solution

2. (a) Use the Bio-Savart law to determine the magnetic
field due to conduction current outside the plates (refer to
Fig) at points 6.5cm, 12¢m and 15cm from the wire. Do

the answer match with those in Ex. ? Explain.


https://dl.doubtnut.com/l/_D6xmDpW2je1q
https://dl.doubtnut.com/l/_BvH9jMfxtVaB

(b) If the conduction wire has a radius of 1.0mm, what is
the maximum value of magnetic field due to the
conduction current? [When you compare the answer to Ex.
(b) and 6(b), you will appreciate why it is not easy to notice
magnetic field due to the displacement current].

(c) Suppose the thin wire in Fig. is replaced by rods each of
radius 12¢m (i.e. we now have two long cylinder rods
separated by a small gap). Will magnetic field
configurations for r > R be identical for the regions

between the plates and outside the plates?

o View Text Solution

3. A parallel plate capacitor of area 50cm? and plate

separation 3.0mm is charged initially to 80uC. Due to


https://dl.doubtnut.com/l/_BvH9jMfxtVaB
https://dl.doubtnut.com/l/_6u50z9xVUhRY

radio-active source nearby , the medium between the
plates gets slightly conducting and the plate loses charge
the rate of 1.5 x 10"8Cs " '. what is the magnitude and
direction of displacement current ? What is the magnetic

field between the plates

° Watch Video Solution

4. A parallel capacitor made of circular plates radius 10.0
cm has a capacitance of 200 pF. The capacitor is connected
to a 200 a.c. supply with an angular frequency of
200rad s .

(i) What is the rm.s. value of conduction current

(i) Is the conduction current equal to displacement

current?


https://dl.doubtnut.com/l/_6u50z9xVUhRY
https://dl.doubtnut.com/l/_RA3Zb0tfcn2l

(iii) Find peak value of displacement current ?
(iv) Determine the amplitude of magnetic field at a point

2.0cm from the axis between the plates.

° Watch Video Solution

| Conceptual Problems

1. Induced electric field due to to changing magnetic flux

are more readily observed than induced magnetic field due

to changing electric field. Why?

° Watch Video Solution

Conceptual Problems



https://dl.doubtnut.com/l/_RA3Zb0tfcn2l
https://dl.doubtnut.com/l/_5LtsQJYOwlyl

1. The four Maxwell's equations and the Lorentz force law
(which together constitution the fundations of all the

classical electromagnetism) are listed below:

_>
(i) $B.ds = q/( & )

_>
(ii)ﬁ.ds:o
(iii)]fg dl = ——/B ds

(iv) @B . dl —,LL()I—I—,LL()—/ b. ds
N =
Lorentz force Iaw:F =q E + v X B

Answer the following question regarding these equation:
(a) Give the name (s) associated with some of the four
equation above.

— —
(b) Which equations above contain source £ and B and
which do not? what do the equations reduce to in a

source-free region?

(c) Write down Maxwell's equations for steady (i.e. time


https://dl.doubtnut.com/l/_GJbL9GTPigkJ

independent) electric and magnetic fields.

(d) If magnetic monopoles existed, which of the equations
would be modified? Suggest how they might be modified?
(e) Which of the four equations shown that magnetic field
lines cannot start from a point nor end at a point?

(f) Which of the four equations show that electrostatic
field lines cannot form closed loops?

(g) The equations listed above refer to integrals of

— —
E and Bover loops/surfaces Can we write down

equations for E and E for each point in space?

(h) Are the equations listed above true for different types
of media: dielectrics, conductors, plasmas etc.?

(i) Are the equation true fora arbitrarily high and low

— =
valuesof £, B, q, I?

o View Text Solution



https://dl.doubtnut.com/l/_GJbL9GTPigkJ

2. How are electromagnetic waves produces by osillating
charges ? Why is it not possible to produce em. waves in
the visible region with modern electronic circuit in the

laboratory? What is the method of production of x-rays?

° View Text Solution

3. Which of the following cocepts applies to both sound
waves and electromagnetic wave: (a)Polarisation and (b)

intensity? Explain the same.

° View Text Solution

li Conceptual Problems


https://dl.doubtnut.com/l/_ZhcCseBmV1tu
https://dl.doubtnut.com/l/_IjivwyOQ3raU
https://dl.doubtnut.com/l/_p1jLJmPcHGFs

1. Consider a plane wavefront of electromagnetic fields
travelling with a speed c in the right (say+Z) direction, it is
_ e e
given that £ and B are transverse to each other and
uniform throughout the left of the wavefront and zero on
the right of the wavefront. [This is contrived, but not
incorrect, configuration chosen for simplicity. In the usual
. % % . . .
monochromatic plane wave, E and B very sinusoidally in
space and time]. (a) Use Faraday's law to show that

FE = ¢B.

(b) Use Ampere's law (with displacement current included)

to showthatec =1/, /19 €

o View Text Solution

| Short Answer Questions



https://dl.doubtnut.com/l/_p1jLJmPcHGFs

1. A parallel plate capacitor is being charged by a time
varrying current. Explain briefly how Ampere's circutal law
is generalised to incorporate the effect due to the

displacement current.

o View Text Solution

Short Answer Questions

1. Hertz in his historical experiment, produced stationary

electromagnetic waves and measured the distance
between two successive nodes. Explain how this
measurement enabled him to show that electromagnetic

waves travelled with the same speed as the speed of light.

| - |


https://dl.doubtnut.com/l/_yMu0kJx7Yk4l
https://dl.doubtnut.com/l/_8uDUqq7Rmcyu

l & Watch Video Solution ]

2. Which constituent radiation of the electromagnetic
spectrum is used (i) in radar (ii) to photograph internal
part of a human body, and (iii) for taking photographs of
the sky during night and foggy conditions? Give one

reason for your answer in each case.

o View Text Solution

3. Microwave Oven

o Watch Video Solution

Curiosity Questions


https://dl.doubtnut.com/l/_8uDUqq7Rmcyu
https://dl.doubtnut.com/l/_gi3lLc3XC2Rl
https://dl.doubtnut.com/l/_EGkKD89mpr9F

1.1t is a common belief that the exposure of radiations for
long time is dangerous to health. Are the meals cooked in

microwaves oven not dangerous to health?

o Watch Video Solution

Advanced Problems For Competitions

1. A silver wire has resistivity p = 1.62 x 10~ %Qm and
cross-sectional area 10.0mm?. The current in the wire is
uniform and changing at the rate of 40004 /s, when the
current is 200A. (a) What is the magnitude of the electric
field in the wire when the current in the wire is 200A? (b)

What is the displacement current in the wire at that time


https://dl.doubtnut.com/l/_VOmKvwJEVniJ
https://dl.doubtnut.com/l/_Vdm0vPWGlXBI

(c) What is the ration of the magnitude of the magnetic
field due to the displacement current to that due to the

current at a distance r from the wire?

o View Text Solution

2. A parallel plate capacitor with circular plates of radius
Tm has a c apacitance of In F. At t = 0, it is connected for
charging in series with a resistance R = 1M} across2V
battery . Calculate the magnetic field at a point P, in
between the plates and half way between the centre and

the periphery of the plates after 10~ °s.

o Watch Video Solution



https://dl.doubtnut.com/l/_Vdm0vPWGlXBI
https://dl.doubtnut.com/l/_ZlGPI4l30GV9

1. Given below are some famous numbers associated with
electromagnetic radiations in different contexts in physics.
State the part of the electromagnetic spectrum to which
each belongs. (a) 21 cm (wavelength emitted by atomic
hydrogen in interstellar space). (b) 1057 MHz (frequency of
radiation arising from two close energy levels in hydrogen,
known as Lamb shift). (c) 2.7 K [temperature associated
with the isotropic radiation filling all space-thought to be a
relic of the ‘big-bang’ origin of the universe].

(d) 58904 — 58964 (double lines of sodium]

(e) 14.4keV energy of a particular transition in .°>" Fe
nucleus associated with a famour high resolution

spectroscopic method (mossbauer spectroscopy).



https://dl.doubtnut.com/l/_L2BEkuHopcKG

| o Watch Video Solution

2. Answer the following question:

(a) Long distance radio broadcasts use short wave bands.
Why?

(b) It is necessary to use satallites for long distance T.V.
Transmission. Why?

(c) Optical and radio telescope are built on the ground but
X-ray astronomy is possible only from satellites orbiting
the earth. Why?

(d) The small ozone layer on top of the atmosphere is
crucial for human survival. Why?

(e) If the earth did not have atmosphere, would its average
surface temperature be higher or lower than what it is

now?


https://dl.doubtnut.com/l/_L2BEkuHopcKG
https://dl.doubtnut.com/l/_jsKVEQOM5LPD

(f) Some scientists have predicted that a global nuclear
war on the earth would be followed by a severe 'nuclear
winter' with a devastating effect on life on earth. What

might be the basis of this prediction.

o View Text Solution

Short Answer Question

1. Show that the magnetic field B at a point in between the

plates of a parallel plate capacitor during charging is


https://dl.doubtnut.com/l/_jsKVEQOM5LPD
https://dl.doubtnut.com/l/_XdqqbGisQTjJ

HoEoT dbE . .
BT (symbols having usual meaing).,

o Watch Video Solution

2. What happens to the intensity of light from a bulb if the
distance from the bulb is doubled ? As a laser beam travels
across the legth of room, its intesity essentially ramain
constant.

What geonetrical characteristric of LASER beam s
responsible for the constnat intensity which is missing in

the case of light from the bulb?



https://dl.doubtnut.com/l/_XdqqbGisQTjJ
https://dl.doubtnut.com/l/_gzFh9dxToWnA

l o Watch Video Solution

Long Answer Question

1. Sea water at frequency v = 4 X 10® Hz has permittivity

e ~ 80gy permeability u = py and resistivity p = 0.25M.
Imagine a parallel plate capacitor immersed in sea water
and driven by an alternating voltage source
V(t) =V, sin (2mut). What fraction of the conduction

current density is the displacement current density ?

o Watch Video Solution



https://dl.doubtnut.com/l/_gzFh9dxToWnA
https://dl.doubtnut.com/l/_G3Og0Q4Cu186

2. A long straight cable of length | is placed symmetrically
along z-axis and has radius a( < < I). The cable consists
of a thin wire and a co- axial conducting tube. An
alternating current I(t) = I, sin (27wut).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

E(s,t) = pwolyv cos (27rvt)In<§)l::.

(i) Calculate the displacement current density inside the
cable.

(i) Integrate the displacement current density across the
cross- section of the cable to find the total displacement
current I¢.

(ili) compare the conduction current I, with the

displacement current Igl.


https://dl.doubtnut.com/l/_won3VNL4Lt1z

° Watch Video Solution

3. A plane EM wave travelling in vacuum along z-direction is
given by
E=E, sin (kz—wt)i and B = B, sin (kz — wt)j
(i) Evaluate /E dl over the rectangular loop 1234 shown
in figure.

(ii) Evaluate /B. ds over the surface bounded by loop
1234.

—d E
o5 to prove N —.

By

(iii) Use equation /E dl =

(iv) By using similar proces and the equation


https://dl.doubtnut.com/l/_won3VNL4Lt1z
https://dl.doubtnut.com/l/_AqwFb6f3WVHK

dog
B.dl = pyl + ¢g——, prove thatc
/ ° dt Voo

XA

<«— T —>|

> 7

o Watch Video Solution

Higher Order Thinking Skills

_>
1. A closed loop of B is produced by a changing electric

— —
field. Does it necessarily mean that E and dE /dt are


https://dl.doubtnut.com/l/_AqwFb6f3WVHK
https://dl.doubtnut.com/l/_j0zJZdeRtcEi

non-zero at all points on the loop and in the area enclosed

by the loop?

° Watch Video Solution

2. What ideas led Maxwell to think about e.m. wave?

° Watch Video Solution

Value Based Questions

1. Maxwell from his studies concluded that an electric field

and a magnetic field changing with time in a direction
perpendicular to each other produce a disturbance which

propagates in a direction perpendicular to both the fields.


https://dl.doubtnut.com/l/_j0zJZdeRtcEi
https://dl.doubtnut.com/l/_8OsofAiTEQG9
https://dl.doubtnut.com/l/_23cQpPxeTWdD

This disturbance is called electromagnetic wave. The em
wave is of transverse nature. The velocity of em wave in

1
vacuum is ¢= ———— where jpy = magnetic

VHy €0

permeability of free space and &( =electric permittivity of
free space. The wavelength of e.m. wave varies over a wide
range from 10~ to 10°m. The em wave of different
wavelengths travel with same speed in vacuum but move
with different speeds in any medium.

(i) What are the various em wave invisible to eye whose
wavelength is lower than the smallest wavelength of
visible light?

(i) How do you conclude that white light travels in vacuum
with a speed 3 x 10%ms 1?2

(iii) What do you learn from the above study?

° View Text Solution



https://dl.doubtnut.com/l/_23cQpPxeTWdD

2. Rahim was a student of science and was suffering from
some disease. He was under treatement of a restered
medical practioner. The doctor sent Rahim repeatedly for x-
rays examination. Rahim was hestitant for the same. He
told the doctor that they had been tanght that the
repeated exposure to x-rays would be harmful. The doctor
told him not to worry as he knew things better. Read the
above passage and answer the following questions:

(i) For what purpose x-ray examination of a patient is
required by a doctor?

(i) Is the doctor right to ask Rahim for repeated x-ray
examination?

(iii) What do you learn from this study?

o Watch Video Solution



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

3. Nitin and Rajeec were studying the effect of certain
radiations on flower plants. Nitin expossed his plants to
ultraviolet rays, found that his plants got damaged after a
few days. Rajeev exposed his plants to infrared rays, found
that his plants had a beautiful bloom, after a few days.

(i) What is the difference between ultraviolet rays and
infrared rays?

Why were the plants exposed to ultraviolet rays damaged
and the plants exposed to infrared rays had a beautiful
bloom?

(ili) What are the basic values you have learnt from this

study?

° View Text Solution



https://dl.doubtnut.com/l/_7RyYoy3TSKCG
https://dl.doubtnut.com/l/_ajMElGeYm1oU

4. During Diwali festival, Rajender brought a new
microwave oven in his house and told his wife Sarika to use
the same carefully. He also told her that microwave oven is
to used for slow heating of the vegetables and food
articles upto moderate temperature as that will preserve
the from the food. Further, the vegetables or flood items
to be heated in oven are to be kept in a porecelain vessel
and not in a matallic vessel. Read the above paragraph and
answer and following questions:

(i) What is the basic principle of working of microwave
oven?

(i) Why is it advised to use porcelain vessel for heating the
food items in microwave oven?

(ili) What basic values do you learn from his study?

° View Text Solution



https://dl.doubtnut.com/l/_ajMElGeYm1oU

5. Electronicmagnetic wave have wide range of
wavelengths starting from 10~ *m to 10°m. The em wave
of different wavelength are used for different purpose. The
~v-rays which have lowest wavelength are least energetic.
Read the above the passage and answer the following
questions:

(i) What are more energetic waves, x-rays or ultra violet
rays?

(i) Why are teh radio waves not used to detect fracture in
the bones of a human body when they can deliver a
message at large distances?

(i) What are the basic values displayed by the above

study?

o View Text Solution



https://dl.doubtnut.com/l/_j6hbJmdUB4vm

1. Speed of electromagnetic waves is the same

A. for all wavelengths

B. for all intensities

C. for all frequencies

D. in all media

Answer: b

o Watch Video Solution

2. In a plane electromagnetic wave, the electric field

oscillates sinusoidally at a frequency of 2.5 x 10'°Hz and


https://dl.doubtnut.com/l/_9rRNyWCAiCF6
https://dl.doubtnut.com/l/_mtUaVA3oVQ3b

amplitued 480V /m. The amplitude of oscillating magnetic
field will be

A.1.52 x 10" 3Wb/m?

B.1.52 x 10~ "Wb/m?

C.1.6 x 10 °Wb/m?

D.1.6 x 10~ "Wb/m?

Answer: c

° Watch Video Solution

3. Maxwell's equations related to study of electromagnetic

waves describe the fundamental laws of

A. electricity only


https://dl.doubtnut.com/l/_mtUaVA3oVQ3b
https://dl.doubtnut.com/l/_nPNqhqOxiy0F

B. magnetism only

C. mechanics only

D. both (a) and (b)

Answer: d

o Watch Video Solution

4. Microwaves are the electromagnetic waves with

frequency, in the range of

A. micro hertz

B. mega hertz

C.giga hertz


https://dl.doubtnut.com/l/_nPNqhqOxiy0F
https://dl.doubtnut.com/l/_7xH85Qj8vC55

D. hertz

Answer: ¢

o Watch Video Solution

5. One cannot cannot see through fog, because

A. for absorbs the light

B. light suffers total reflection at droplets

C. refractive index of the fog is infinity

D. light is scattered by droplets

Answer: d

o Watch Video Solution



https://dl.doubtnut.com/l/_7xH85Qj8vC55
https://dl.doubtnut.com/l/_334pAjcuwtJo

6. The velocity of light in vacuum can be changed by

changing

A. frequency

B. amplitude

C. wavelength

D. none of these

Answer: d

° Watch Video Solution



https://dl.doubtnut.com/l/_334pAjcuwtJo
https://dl.doubtnut.com/l/_d8QTRyBahH7Z

7.A light has a wavelength 6000A. The energy of this light
is

A. 5eV

B.2.07eV

C.1.07eV

D.0.207eV

Answer: b

o Watch Video Solution

8. which of the following in not true for electromagnetic

waves ?


https://dl.doubtnut.com/l/_6M34kiWjZs3g
https://dl.doubtnut.com/l/_wT9osXkd9t5l

A. They transport energy

B. They have momentum

C.They travel at different speeds in air depending on

their frequency

D. They travel at different speeds in medium depending

on their frequency

Answer: ¢

o Watch Video Solution

9. The amplitude of an electromagnetic wave A is a and of
another B is 3a. Their frequencies are the same for the

Maxwellian waves. Then


https://dl.doubtnut.com/l/_wT9osXkd9t5l
https://dl.doubtnut.com/l/_861pPsS0PPa1

A.The energy of wave A is greater than B

B. The energy of wave A is smaller than B

C.The energy of wave A is equal to that of B

D. the given data is not sufficient to decide

Answer: c

° Watch Video Solution

10. The correct arrangement of colours in the descending

order of their wavelength is

A. yellowyviolet,green,orange

B. orange,yellow, green,violet


https://dl.doubtnut.com/l/_861pPsS0PPa1
https://dl.doubtnut.com/l/_L3H0GykK8chZ

C.violet, green ,yellow, orange,

D. yellow, green , orange, violet

Answer: b

o Watch Video Solution

11. An electromagnetic wave consists of oscillating electric
and magnetic fields. What is the phase relationship
between these fields?

A.0

B.m/4

C.m/2


https://dl.doubtnut.com/l/_L3H0GykK8chZ
https://dl.doubtnut.com/l/_m0qmBPoiohKy

Answer: a

o Watch Video Solution

12. Which of the following electromagnetic waves has

smaller wavelength ?

A. X-rays

B. Microwaves

C.v — rays

D. Radiowaves

Answer: c

o Watch Video Solution



https://dl.doubtnut.com/l/_m0qmBPoiohKy
https://dl.doubtnut.com/l/_MvRzjVuXODsO

13. The waves used in telecommunication are

A. infrared

B. ultraviolet

C. microwaves

D. cosmic rays

Answer: ¢

o Watch Video Solution

14. ... was considered as a father

communication.

of wireless

o Watch Video Solution



https://dl.doubtnut.com/l/_VXhiarRt6TqB
https://dl.doubtnut.com/l/_hqmtqGqjTDFG

15. A current which comes into play in a region where the

electric field is changing with time is called..........

° Watch Video Solution

° Watch Video Solution

17. The nature of electromagnetic wave is-

° Watch Video Solution



https://dl.doubtnut.com/l/_hqmtqGqjTDFG
https://dl.doubtnut.com/l/_cdtQVwrg7Q3v
https://dl.doubtnut.com/l/_CggT4adwW6WQ
https://dl.doubtnut.com/l/_YB4Z6v4Y2PdC
https://dl.doubtnut.com/l/_yDRYUESSHDL7

18. The velocity of electromagnetic waves in free space can

be given by relation........

o Watch Video Solution

19. The velocity of electromagnetic waves depends entirely
on the .. and ... properties of the medium in which

these waves travel.

° Watch Video Solution

20.The force exerted by electromagnetic wave on unit area

of the surface is called.........

o Watch Video Solution



https://dl.doubtnut.com/l/_yDRYUESSHDL7
https://dl.doubtnut.com/l/_2go8NAn4WnH2
https://dl.doubtnut.com/l/_nrwmZalu5xCM

21. If a portion of elctromagnetic wave of energy U is
propaging with speed ¢, then linear momentum of the

electromagnetic wave...........

o Watch Video Solution

— = —
22. The cross product E X B (where E =electric field

_>
vector and B is the magnetic field vector ) always gives

the.... of electromagnetic wave.

o Watch Video Solution



https://dl.doubtnut.com/l/_nrwmZalu5xCM
https://dl.doubtnut.com/l/_uP1l2drXmBEQ
https://dl.doubtnut.com/l/_8fAh3Pl9QzgZ

23. The ratio of w/k for a travelling wave (where w is the

angular frequency and k is the angular wave number) is

o Watch Video Solution

24. The orderly distrubution of electromagnetic radiations

according to their wavelength or frequency is called the

o Watch Video Solution

25. The electromagnetic wave is of frequency range from

5 x 10°Hz to 10°Hz are called......



https://dl.doubtnut.com/l/_rvCDmSUbvoqE
https://dl.doubtnut.com/l/_G1JBijdRooag
https://dl.doubtnut.com/l/_Qm5qYxxsz4ON

I o Watch Video Solution

26. The ultraviolet rays were discovered by in

o Watch Video Solution

27.The electromagnetic waves of frequency range 3 x 10'

to 5 x 10?2 are called..........

o Watch Video Solution

28. The electromagnetic waves which are used in the

working of solar water heaters and cookers are called.........

° Watch Video Solution



https://dl.doubtnut.com/l/_Qm5qYxxsz4ON
https://dl.doubtnut.com/l/_QlL1PyBsV9fF
https://dl.doubtnut.com/l/_2B2UpYhSTYbZ
https://dl.doubtnut.com/l/_eenjlD1K4rzP

29. The sequence (order) in which electromagnetic waves
of different wavelengths are arranged in accordance of

their wavelength is called.........

o Watch Video Solution

30. The spectrum which we can see through our eyes is

o Watch Video Solution

31. A parallel plate capacitor of plate separation 2mm is

connected in an electric circuit having source voltage


https://dl.doubtnut.com/l/_eenjlD1K4rzP
https://dl.doubtnut.com/l/_skJVqRAluQOy
https://dl.doubtnut.com/l/_2ez2BRXC0Lnq
https://dl.doubtnut.com/l/_PpRErZNZaAzM

400V. If the plate area is 60cm?, then the value of

displacement current for 10 ~% sec will be

o Watch Video Solution

32. A parallel plate capacitor has circular plates, each of
radius 8cm, It is being charged so that the electric field
between the gap of two plates rises steadily at the rate of

10°Vm ~ s~ 1. Find the value of displacement current?

° Watch Video Solution

33. A parallel plate capacitor is made out of two
rectangular metal pates of sides 30cm x 15cm and

separated by a distance of 2.0 mm. The capcitor is charged


https://dl.doubtnut.com/l/_PpRErZNZaAzM
https://dl.doubtnut.com/l/_RPHolF4Mpw1e
https://dl.doubtnut.com/l/_aGfY3dWHdma3

in such a way that the charging current has a constant
value of 100mA. What must be the rate of change of
potential of the charging source to ensure this and what
will be the displacement current in the region between the

capacitor plates?

° Watch Video Solution

34. A parallel plate capacitor with circular plates of radius
0.12m is being charged. A circular loop of radius 0.24 m is
concentric with the capacitor and half way between the
plates. The displacement current through the loop is 2.0 A.
At what rate is the electric field between the plates

changing?

o Watch Video Solution



https://dl.doubtnut.com/l/_aGfY3dWHdma3
https://dl.doubtnut.com/l/_3nd2w2akgsNU

35. A capacitor consists of two circular plates each of
radius 8.0 cm and separated by 3.0 mm. The capacitor is
being charged by an external battery. The charging current
is constant and is equal to 0.3 A. Calculate (i) capacitance
of capacitor, (ii) the rate of change of potential difference
across the plates of capacitor and (iii) the displacement

current.

° Watch Video Solution

36. A paralle plate capacitor of capacitance 0.2uF' is
connected across an a.c. source of angular frequency

500rads . The value of conduction current is 2mA. What


https://dl.doubtnut.com/l/_3nd2w2akgsNU
https://dl.doubtnut.com/l/_NfUA3oCMgiV5
https://dl.doubtnut.com/l/_TrALILySmO35

is the rms value of the voltage from the source? What is

the displacement current across the capacitor plates?

° Watch Video Solution

37. A laser beam has intensity 4.0 x 10"Wm ~2. Find the

amplitudes of electric and magnetic fields in the beam.

o Watch Video Solution

38.Find the photon energy in (i) calories (ii) watt hour (iii)
electron volt, for em. wave of wavelength 300um. Give,

h = 6.6 x 1034 Js.

° Watch Video Solution



https://dl.doubtnut.com/l/_TrALILySmO35
https://dl.doubtnut.com/l/_AavRutOZz4nK
https://dl.doubtnut.com/l/_ODqPGx60KIXe

39. In a plane em.wave, the electric field oscillates
sinusoidally at a frequency 2 x 10'°Hz and amplitude
45Vm .

(a) What is the wavelength of wave?

(b) What is the amplitude of the oscillating magnetic field?
(c) Show that the average energy density of the electric
field E equals to the average energy density of the

%
magnetic field B.

° Watch Video Solution

40. A magnetic field in a plane em. wave is given by,
B, = 3 x 10~ "sin[(1.5rad /m)z + (5 x 10°rad /s)t|tesla.

(a) What is the wavelength and frequency of the wave? (b)


https://dl.doubtnut.com/l/_4UxHXztnCfUP
https://dl.doubtnut.com/l/_UCY0RmpgYZlR

Write down an expression for the electric field. (x is the

metre and t is in second).

o Watch Video Solution

41. An electric field in an em.wave is given by
2
E = 200sin. Tﬂ-(ct — z)NC 1.
Find the energy contained in a cylinder of crossection

20cm? and length 40 cm along the x-axis.

o Watch Video Solution

42. A plane em. wave propagating in the x-direction has a
wavelength 5.0 mm. The electric field is in the y-direction

and its maximum magitude is 50Vm-1. Write the


https://dl.doubtnut.com/l/_UCY0RmpgYZlR
https://dl.doubtnut.com/l/_0d2666auMtxG
https://dl.doubtnut.com/l/_DK9d1fJR83a2

equation for the electric and magnetic fields as a function

of x and t.

o Watch Video Solution

43. The magnetic field in a plane electromangnetic wave is
given by

B = (300pT)sin(5.0 x 10 °z ') (t — z /¢)

Find(i) the maximum electric field and (ii) The average

energy density corresponding to the electric field.

o Watch Video Solution

44, An observer is 1.8 m from an isotropic point light

source whose power is 250W. Calculate the rms value of


https://dl.doubtnut.com/l/_DK9d1fJR83a2
https://dl.doubtnut.com/l/_KN2PsYJ0N4yJ
https://dl.doubtnut.com/l/_E1DTZ40177CI

the electric and magnetic fields due to the source at the

position of the observer.

o Watch Video Solution

45. In a plane e.m. wave, the electric field oscillates withe
amplitude 20Vm ~ 1. Find (a) energy density of electric field

(b) energy density of magnetic field.

o Watch Video Solution

46. In a plane em. wave of frequency 1.5 x 10'?Hz, the
amplitude fo the magnetic field is 6.0 x 10~ 57"

(a) Calculate the amplitude of the electric field.


https://dl.doubtnut.com/l/_E1DTZ40177CI
https://dl.doubtnut.com/l/_s19x9bknaOy0
https://dl.doubtnut.com/l/_tKqLSu7QPAKZ

(b) What is the total average energy density of the em.

wave?

o Watch Video Solution

47. A plane em. wave propagating in the x-direction has a
wavelength 6.0 mm. The electric field is in the y-direction
and its maximum magitude is 33Vm~-1. Write suitable
equation for the electric and magnetic fields as a function

of xand t.

o Watch Video Solution

48. A plane e.m. wave propagating in the x-direction has a

wavelength 5.5 mm. The electric field is in the y-direction


https://dl.doubtnut.com/l/_tKqLSu7QPAKZ
https://dl.doubtnut.com/l/_YLih2ULxU0UN
https://dl.doubtnut.com/l/_jSkgsGT468Ch

and its maximum magitude is 36V m~-1. Write suitable
equation for the electric and magnetic fields as a function
of x and t and find energy density of em. wave. Calculate
the maximum electric and magnetic force on a charge

1

q=2e, moving along y-axis with a speed of 3.0 x 10"ms 1,

wheree = 1.6 x 10~ 1°C.

o Watch Video Solution

49. A beam of light travelling along x-axis is described by
the magnetic field, B, = (600Vm ~')sinw(t — z /c)
Calculating the maximum electric and magnetic forces on a
charge g=2e,

moving along y-axis with a speed of 3 X 1O7m/s, where

e =1.6 x 1071°C.

| - 1


https://dl.doubtnut.com/l/_jSkgsGT468Ch
https://dl.doubtnut.com/l/_QH8MZsZP5KdO

l & Watch Video Solution ]

50. In a plane e.m. wave, the electric field varies with time
having an amplitude 1Vm . The frequency of wave is
0.5 x 10 Hz. The wave is propagating along Z-axis. What
is the average energy density of (i) electric field (ii)
magnetic field (iii) total (iv) what is the amplitude of

magnetic field?

° Watch Video Solution

51. The average energy flux of sunlight is 1.0kWm 2. This
energy of radiation is falling normally on the metal plate

surface of area 10cm? which completely abosbs the energy.


https://dl.doubtnut.com/l/_QH8MZsZP5KdO
https://dl.doubtnut.com/l/_K6eCdxRYeuoi
https://dl.doubtnut.com/l/_4u7k2R19l4TL

How much force is exerted on the plate if it is exposed to

sunlight for 10 minutes?

o Watch Video Solution

52. One requires 11leV 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


https://dl.doubtnut.com/l/_4u7k2R19l4TL
https://dl.doubtnut.com/l/_CQtpl5KP14A7

Answer: c

o Watch Video Solution

53. A linearly polarised electromagnetic wave given as
E = Eyicos(kz — wt) is incident normally on a perfectly
reflecting wall z = a. Assuming that the material of the

optically inactive, the reflected wave will be give as

— A

A E,= — Eyicos(kz — wt)
% A

B.E , = Eyicos(kz + wt)
— A

C.E, = — Eyicos(kz + wt)
— A

D.E, = Eyisin(kz — wt)

Answer: b


https://dl.doubtnut.com/l/_CQtpl5KP14A7
https://dl.doubtnut.com/l/_LFFTjchtjYNU

o Watch Video Solution

54. Light with an energy ﬂux20W/cm2 falls on a non-

reflecting surface at normal incidence. If the surface has an

2

area of 30cm”. the total momentum delivered ( for

complete absorption)during 30 minutes is
A.36 x 10 °Kgm /s
B.36 x 10 *Kgm /s
C.108 x 10*Kgm /s

D.1.08 x 10" Kgm /s

Answer: b

° Watch Video Solution



https://dl.doubtnut.com/l/_LFFTjchtjYNU
https://dl.doubtnut.com/l/_zfuqq56jvZNg

55. The electric field intensity produced by the radiations
coming from 100W bulbs at a 3m distance is E. The electric
field intensity produced by the radiations coming from
50W bulb at the same distance is

A E/2

B.2F

C.E/\2
D.\2E

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_zfuqq56jvZNg
https://dl.doubtnut.com/l/_ohVCxn88323Q

56. If ¥ and B represent electric and magnetic field vectors
of the electromagnetic wave, the direction of propagation

of eletromagnetic wave is along.

>

) ®
&) Wl Wl @\

X X
Ly @

o

Answer: d

o Watch Video Solution



https://dl.doubtnut.com/l/_mkI5WmvvcXy4

57. The ratio of contributions made by the eletric field and
magnetic field components to the intensity of an EM

wave is.

B.c>: 1
C.1:1

D.\/Ezl

Answer: c

o Watch Video Solution



https://dl.doubtnut.com/l/_z99u7tia8YZj

58. An EM wave radiation outwards from a dipole antenna,
with Ej as the amplitude of its electric field vector. The
electric field Ey which transports signification energy from

the source falls off as

1
r

D. remains constant

Answer: c

o Watch Video Solution



https://dl.doubtnut.com/l/_dJa2ExOuAQjm

59. An e.m. wave trevels in vacuum along z direction:

— N N
E = (Eli + Ezj)cos(kz — wt). Choose the correct

option from the following :

A.The associated magnetic field is given as

— 1 A A
B = = (Eli + Ezj)cos(kz — wt)

B.The associated magnetic field is given as

— 1 A .
B = = (Eli — Egj)COS(kZ — w)

C. The given electromagnetic field circular polarised

D. The given e.m. wave is plane polarised

Answer: (a,d)

° Watch Video Solution



https://dl.doubtnut.com/l/_PkJQH1RcaOge
https://dl.doubtnut.com/l/_vpZ1LnQxRdvp

60. A plane electromagnectic wave propagating along x-

direction can have the following pairs of X and B.

A E,, B,

B.E

Y Bz

C.B,, E,

D.E., B,

Answer: (b,d)

o Watch Video Solution

61. A charged particle oscillates about its mean equilibrium

position with a frerquency of 10°H,. The electromagnetic


https://dl.doubtnut.com/l/_vpZ1LnQxRdvp
https://dl.doubtnut.com/l/_y78bF6hVHutt

waves produced.

A. will have frequency of 10° Hz
B. will frequency of 2 x 10°Hz
C. will have a wavelength of 0.3m

D. fall in the region of radiowaves

Answer: (a,c,d)

o Watch Video Solution

62. The source of electromagnetic waves can be a charge.

A. moving with a constant velocity

B. moving in a circular orbit


https://dl.doubtnut.com/l/_y78bF6hVHutt
https://dl.doubtnut.com/l/_nHaFfns4Tyjn

C. at rest

D. falling in an electric field

Answer: (b,d)

° Watch Video Solution

63. An electromagnetic wave of intensity I falls on a surface
kept in vacuum and exerts radiation pressure p on it.Which
of the following are true ?
A.Radiation pressure is I/c if the wave is totally
absorbed

B. Radiation pressure is I/c if the wave is totally

reflected


https://dl.doubtnut.com/l/_nHaFfns4Tyjn
https://dl.doubtnut.com/l/_OSNK1ESK65Xe

C. Radiation pressure is 2I /c if the wave is totally

reflected
D. Radiation pressure is I /¢ < p < 2I /c if the wave is

totally absorbed

Answer: (a,c,d)

° Watch Video Solution

64. Out of the following options which one can be used

produce a propagating electromagnetic wave?

A. A charged moving at constant velocity

B. A stationary charge


https://dl.doubtnut.com/l/_OSNK1ESK65Xe
https://dl.doubtnut.com/l/_55Q9Rv4YX461

C. A chargeless particle

D. An accelerating charge

Answer: d

° Watch Video Solution

65. The electric field on an electromagnetic wave in free
space is given by

E = 10cos(10"t + kx)}'V/m,

Where t and x are in seconds and metres respectively. It
can be inferred that

(1) the wavelength Ais 188.4m.

(2) the wave number kis 0.33rad /m

(3) the wave amplitude is 10V /m


https://dl.doubtnut.com/l/_55Q9Rv4YX461
https://dl.doubtnut.com/l/_SOAxwzkmd4WC

(4) the wave is propagating along +x direction.

which one of the following pairs of statement is correct?

A. (3) and (4)

B. (1) and (2)

C.(2) and (3)

D. (1) and (3)

Answer: d

o Watch Video Solution

66. If 1y be the permeability and & , the dielectric constant

of a medium, its refractive index is given by


https://dl.doubtnut.com/l/_SOAxwzkmd4WC
https://dl.doubtnut.com/l/_MNSA6pgkTiuy

\V toko
" poko

C. /poko

D. uo ko

Answer: ¢

o Watch Video Solution

67. An em wave going through vacuum is described by
E = Eysin(kz — wt)
B = Bysin(kz — wt)

A EyBy =k

B. Eyw = Bok


https://dl.doubtnut.com/l/_MNSA6pgkTiuy
https://dl.doubtnut.com/l/_bBS0onttfqb7

C. Egk = Bow

D. None of these

Answer: c

° Watch Video Solution

68. An electromagnetic wave of frequency v = 3.0MHz
passes from vacuum into a dielectric medium with
permittivity e = 4.0. Then

A. Wavelength and frequency both become half

B. wavelength is doubled and frequency remains

unchanged

C. wavelength and frequency both remain unchanged


https://dl.doubtnut.com/l/_bBS0onttfqb7
https://dl.doubtnut.com/l/_3Nz6c5ojph91

D.wavelength is halved and frequency remain

unchanged

Answer: d

° Watch Video Solution

69. 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 the wave propagation chages only

B. The frequency of the wave changes only

C. The wavelength of the wave change only


https://dl.doubtnut.com/l/_3Nz6c5ojph91
https://dl.doubtnut.com/l/_t480tMEugoNc

D. None of the above is true.

Answer: d

o Watch Video Solution

1

H0E0

70. Dimension of , where symbols have usual

meaning, are

A LT

B. L°T?

C. 2T 2

D.LT !

Answer: c

f _ 1


https://dl.doubtnut.com/l/_t480tMEugoNc
https://dl.doubtnut.com/l/_o82CrBBvfYf6

I o Watch Video Solution

71. The ratio of amplitude of magnetic field to the

amplitude of electric field for an electromagnetic wave

propagating in vacumm is equal to

A. speed of light in vacuum.

B. recoprocal of speed of light in vacuum

C.the ratio of magnetic permiability to the electric

susceptibility of vacuum

D. unity

Answer: b

o Watch Video Solution



https://dl.doubtnut.com/l/_o82CrBBvfYf6
https://dl.doubtnut.com/l/_kXfUOWIZ2SIs

72. A plane e.m. wave travelling along the x-direction has a
wavelength of 3mm. The variation in the electric field
occurs in the y-direction with an amplitude 66Vm ~ . The
equation for the electric and magnetic fields as a function

of x and t are respectively

AE

<

= 33cos T X 1011<t — %)

B. = 1.1x10 "cos x 10" (t _ %)

B. By = 11cos2m X 10! (t — E)
C

B, = 11 x 10~ 7 cos 21 x 10! (t - %)

C.E, = 33cosm X 10" (t — %)

B, = 11 x 10~ " cos 7 x 1011(t - %)


https://dl.doubtnut.com/l/_kXfUOWIZ2SIs
https://dl.doubtnut.com/l/_p6BcJvUDWw7w

D. B, = 66005 m x 10t — =)

B, = 2.2 x 10~ 7 cos 21 x 10! (t _ %)

Answer: d

o Watch Video Solution

73. The electric field part of an electromagnetic wave in a

medium is represented by

Ea::()a

E, = 2.5£cos[<27r x 10‘5@)75 - (7r x 10—2ﬂ>x]
C m S

E, = 0.

The wave is


https://dl.doubtnut.com/l/_p6BcJvUDWw7w
https://dl.doubtnut.com/l/_c5f1W5dUjqct

A. moving along the x-direction with frequency 10°Hz
and wavelength 100m

B. moving along the x-direction with frequency 10°Hz
and wavelength 200m

C. moving along the x-direction with frequency 10°Hz
and wavelength 200m

D. moving along the vy-direction with frequency

2 x 10° Hz and wavelength 200m

Answer: b

o Watch Video Solution



https://dl.doubtnut.com/l/_c5f1W5dUjqct

74. The refractive index and the permiability of a medium

1

are respectively 15 and 5 x 10" "Hm !, The relative

permitivity of the medium is nearly
A. 81
B. 10
C.6

D. 15

Answer: c

° Watch Video Solution



https://dl.doubtnut.com/l/_CaZxoVkOLQ6i

75.The energy contained in a small volume through which

an electromagnetic wave os passing oscillates with

A. double the frquency of the wave

B. zero frequency

C. the frequency of the wave

D. half the frequency of the wave.

Answer: a

o Watch Video Solution

76. In an electromagnetic wave, the electric and

magnetizing field are 100V /m and 0.265A4/m. The


https://dl.doubtnut.com/l/_6F6V8gwdGzn9
https://dl.doubtnut.com/l/_OohbZwz2NDXM

maximum energy flow is:

A. TOW /m?
B.13.2W /m?
C.53W /m?

D. 26.5W /m?

Answer: d

o Watch Video Solution

77. Electromagnetic waves travel in a medium which has
relative permeability 1.3 and relative permittivity 2.14.
Then the speed of the electromagnetic wave in the

medium will be


https://dl.doubtnut.com/l/_OohbZwz2NDXM
https://dl.doubtnut.com/l/_X7GhMBLE8aWv

A.36 x 10°m /s
B.1.7 x 10*°m /s
C.36 x 10%m /s

D.1.7 x 10%m /s

Answer: d

° Watch Video Solution

78. A small metallic ball is charged positively and negatively
in a sinusoidally manner at a frequency of 10%cps. The
maximum charge on the ball is 107 °C. What is the

displacement current due to the alternating current?

A.6.284


https://dl.doubtnut.com/l/_X7GhMBLE8aWv
https://dl.doubtnut.com/l/_WKVzJaryXSzl

B.3.84

C.3.75 x 107%4

D.122.56 A

Answer: a

o Watch Video Solution

79. A flood light is covered with a fitter than transmits red
light. The electric field of the emerging beam is
represented a sinusolidal plane wave

E, = 36sin(1.20 x 10"z — 3.6 x 10"°t)V /m

The average intensity of beam is watt / (metre)® will be

A.6.88


https://dl.doubtnut.com/l/_WKVzJaryXSzl
https://dl.doubtnut.com/l/_wcZDpQI7n0Ay

B.3.44

C.1.72

D.0.86

Answer: c

o Watch Video Solution

80. If a 100 watt bulb acts as a point source and has 2.5%

efficiency, the intensity of this bulb at 3m is

A. 0.002Wm 2

B.0.22Wm ~2

C.4.4Wm 2


https://dl.doubtnut.com/l/_wcZDpQI7n0Ay
https://dl.doubtnut.com/l/_NNrDeVUXUqgB

D.0.033Wm ~2

Answer: a

o Watch Video Solution

81. If a 100 watt bulb acts as a point source and has 2.5%

efficiency, the intensity of this bulb at 3m is

A 2.9Wm !

B.5.8Wm !

C.1.5Wm !

D.4.4Wm !

Answer: a



https://dl.doubtnut.com/l/_NNrDeVUXUqgB
https://dl.doubtnut.com/l/_6KNLX7Ahy04X

l o Watch Video Solution

82. In an e.m. wave the electric and magnetic fields are
200V /m and 0.365A /m. The maximum rate of energy
flow is

A.73.0W /m?

B. 36.5W /m?

C.54.TW /m?

D. 77.8W /m?

Answer: a

o Watch Video Solution



https://dl.doubtnut.com/l/_6KNLX7Ahy04X
https://dl.doubtnut.com/l/_97fhRTyW98jv
https://dl.doubtnut.com/l/_RldGRQnI3cRj

83. The sun delivers 10°W /m? of electromagnetic flux to
the earth's surface.The total power that is inclident on a
roof of dimensions 8m x 20m, will be

A. 2.56 x 10'W

B.6.4 x 10°W

C.4.0 x 10°W

D.1.6 x 10°W

Answer: d

o Watch Video Solution

84. In an em. wave the electric and magnetic fields are

200V /m and 0.365A /m. The maximum rate of energy


https://dl.doubtnut.com/l/_RldGRQnI3cRj
https://dl.doubtnut.com/l/_4HKYV8mfRzCP

flow is

A.8.53 x 10°°N

B.2.3 x 103N

C.1.33 x 103N

D.5.53 x 107 %N

Answer: d

o Watch Video Solution

85. Light with an enargy flux of 25 x 10*Wm ~2 falls on a
perfectly reflecting surface at normal incidence. If the
surface area is 15cm?, the average force exerted on the

surface is


https://dl.doubtnut.com/l/_4HKYV8mfRzCP
https://dl.doubtnut.com/l/_tiwoG1X3EPnM

A.1.25 x 107 %V

B.2.50 x 10" %V

C.1.20 x 107 5N

D.3.0 x 10" 6N

Answer: b

° Watch Video Solution

86. A plane e.m. wave of wave intensity 61 /m? strikes a
small mirror of area 30cm?, held perpendicular to the
1

approaching wave. The momentum transfered in kgms ™

by the wave to the mirror each second will be

A12x1010


https://dl.doubtnut.com/l/_tiwoG1X3EPnM
https://dl.doubtnut.com/l/_8T6c9Yl51xXf

B.2.4 x 102

C.3.6 x 108

D.4.8 x 107

Answer: a

o Watch Video Solution

87. A lamp emits monochromatic green light uniformly in
all directions. The lamp is 3% efficient in converting
electrical power to electromagnetic waves and consumes
100W of power. The amplitude of the electric field
associated with the electromagnetic radiation at a

distance of 5 m from the lamp will be:


https://dl.doubtnut.com/l/_8T6c9Yl51xXf
https://dl.doubtnut.com/l/_V0OSoK84m7ts

A.1.34V /m
B.2.68V /m
C.4.02V /m

D.5.36V /m

Answer: b

o Watch Video Solution

88. In an electromagnetic wave in free space the root mean
square value of the electric field is E,.,, = 6V /m. The
peak value of the magnetic field is

A.1.41 x 10731

B.2.83 x 10 8T


https://dl.doubtnut.com/l/_V0OSoK84m7ts
https://dl.doubtnut.com/l/_hPA1xeAeJdee

C.0.70 x 10~ 8T

D.4.23 x 10731

Answer: b

° Watch Video Solution

89. During the propagation of e.m. wave in a medium

A. electric energy density is equal to the magnetic

energy density

B. both electric and magnetic energy densities are zero.

C. electric energy density is double of the magnetic

energy density


https://dl.doubtnut.com/l/_hPA1xeAeJdee
https://dl.doubtnut.com/l/_FRt6TwMkwODw

D. electric energy density is half of the magnetic energy

density

Answer: a

° Watch Video Solution

90. The rms value of the electric field of the light from the
sun is 720N /C The total energy density of the
electromagnetic wave is

A.3.3 x 107 Jm~?

B.4.58 x 10~ %Jm ~?

C.6.37 x 10" 2Jm 3

D.81.35 x 10 2Jm 3


https://dl.doubtnut.com/l/_FRt6TwMkwODw
https://dl.doubtnut.com/l/_sTGus8QS7PQt

Answer: b

o Watch Video Solution

91. A point source of electromagnetic radiation has an
average power output of1500W. The maximum value of

electric field at a distance 3m from this source in Vm ~!is

Answer: b

I ° Watch Video Solution


https://dl.doubtnut.com/l/_sTGus8QS7PQt
https://dl.doubtnut.com/l/_EesRsd6BQfym

92. The electric field of a plane electromagnetic wave varies
with time of amplitude 2Vm ~! propagating along z-axis.
The average energy density of the magentic field is (in
Jm ~3)

A.13.29 x 102

B.8.86 x 102

C.17.72 x 1012

D.4.43 x 10~ 2

Answer: b

° Watch Video Solution



https://dl.doubtnut.com/l/_EesRsd6BQfym
https://dl.doubtnut.com/l/_ZfDUVjmlbawF
https://dl.doubtnut.com/l/_k8Cggt3U1ciC

93. An electromagnetic wave in vacuum has the electric
. % % .
and magnetic field E and B, which are always

perpendicular to each other. The direction of polarization

— —
is given by X and that of wave propagation by K . Then

—||= == =
A X||B and k||B x FE
— = == =
B.XI||EF and k||E X B
— = == =
C.X||B and k||EF x B
—|= == =
D.X||E and k£ ||B X FE
Answer: c

o Watch Video Solution



https://dl.doubtnut.com/l/_k8Cggt3U1ciC

94. The electric field associted with an electromagnetic
. . . g 8 ,\ *

wave in vacuum is given by E = 40cos(kz — 6 x 10 t)z,
when E, z and t are in volt/m metre and second
respectively
find the wave vector.

A 2m !

B.0.5m

C.6m !

D.3m !

Answer: a

o Watch Video Solution



https://dl.doubtnut.com/l/_CikKdYYlgzf6
https://dl.doubtnut.com/l/_Ql52aXwa3INT

95. A red LED emits light of 0.1 watt uniformaly around it.
The amplitude of the electric field of the light at a distance
of 1m from the diode is

A.1.73V /m

B.2.45V /m

C.5.48V /m

D.7.75V /m

Answer: b

o Watch Video Solution

96. The energy of the electromagetic wave is of the order

of 15 keV. To which part of the spectrum dose it belong?


https://dl.doubtnut.com/l/_Ql52aXwa3INT
https://dl.doubtnut.com/l/_USiPQ5HIQf50

A. y-rays

B. x-rays

C. Infrared rays

D. Ultra-violet rays

Answer: b

o Watch Video Solution

97. Arrange the following electromagnetic radiations per
quantum in the order of increasing energy: A Blue light B:
Yellow light C:X-rays D:Radiowave

A.D,B,AC

B. A,B,D,C


https://dl.doubtnut.com/l/_USiPQ5HIQf50
https://dl.doubtnut.com/l/_7fgeRfhRRsg4

C.CAB,D

D. B,A,D,C

Answer: a

° Watch Video Solution

98. The correct option, if in vacuum the speed of v-rays, x-
rays and micro wave are v, v, and vy, respectively, will

A vy < v < Uy

B.vy, < vy > vy

C.vg > v, > vy

D.vy, = v, = vy


https://dl.doubtnut.com/l/_7fgeRfhRRsg4
https://dl.doubtnut.com/l/_1bgZJVAWQMaJ

Answer: d

o Watch Video Solution

99. The frequency of e. m wave which is best suit to
observe a particle of radius 3 x 10~ % is of order of:

A. 10" Hz2

B. 10" Hz

C.10°Hz

D. 102 H 2

Answer: a

° Watch Video Solution



https://dl.doubtnut.com/l/_1bgZJVAWQMaJ
https://dl.doubtnut.com/l/_YO8iDrshGUYa

100. Consider the following types of electromagnetic
radiation: radiowaves, infra-red, vissible light. Which of the
following statements are correct?

(i) Only radiowaves can be used to transmite audio
information.

(ii) Only infrared radiation is emitted by very hot object.

(iii) Only visible light can be detect by humans.

A. only (i) is correct
B. only (ii) is correct
C. only (iii) is correct

D. None of the above is correct.

Answer: d

| o Wiak~hh \NAdAA CAlLiikian



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

| ¢ AA A LA EER AL AV Ar®LlYIL ALV iN| J

101. Comparing the masses of the two photons, of red light

and violet light

A. The mass of photon of violet light is greater than the

mass of the red light

B. The mass of photon of violet light is less than the

mass of the red light

C.The mass of photon of violet light is equal to the

mass of the red light

D. The mass of photon of violet light may be greater or

smaller than the mass of the red light depeding

upon the surrounding conditions


https://dl.doubtnut.com/l/_zgwUOnyKDkgU
https://dl.doubtnut.com/l/_F6LA2KFhG6vd

Answer: a

o Watch Video Solution

102. Consider the following statements about e.m. wave
and choose the correct ones S;: em wave having
wavelengths 1000times smaller than light wave are called
X-rays.

Ss: Ultraviolet wave are used in the treatment of swollen
joints.

Ss: Alpha and gamma rays are e.m. wave

S4: de-Broglie wave are not electromagentic in nature

Ss: EM wave exhibits polarization while sound wave do not.

A. Sl, S4 and 55


https://dl.doubtnut.com/l/_F6LA2KFhG6vd
https://dl.doubtnut.com/l/_a8v4EHe1ks15

B. Sg, 54 and S5

C. Sl, S3 and S5

D. Sl, Sg and S4

Answer: a

o Watch Video Solution

103. The magnetic field in a plane e.m. wave is given by
B, =2 x 10" "sin(0.5 x 10°z + 1.5 x 10''¢).
This em. wave is

A. a visible light

B. an infrared wave

C. a microwave


https://dl.doubtnut.com/l/_a8v4EHe1ks15
https://dl.doubtnut.com/l/_e4oTgiFNakfp

D. a radiowave

Answer: ¢

o Watch Video Solution

104. If a source of power 4kW produces 10* photons /
second, the radiation belongs to a part of the spectrum
called:

A. Ultraviolet rays

B. Microwaves

C.v — rays

D. X-rays


https://dl.doubtnut.com/l/_e4oTgiFNakfp
https://dl.doubtnut.com/l/_oMsHKNqLkjJ5

Answer: a

o Watch Video Solution

105. Why does microwave oven heats up a food item

containing water molecules most efficiently?

A. Infra-red wave produce heating in a microwave oven

B. The frequency of the microwave must match the

resonant frequency of the water molecules

C. The frequency of the microwave has no relation with

natural frequency of water molecules

D. Microwave are heat waves, so they always produce

heating


https://dl.doubtnut.com/l/_oMsHKNqLkjJ5
https://dl.doubtnut.com/l/_XznjHHTJln06

Answer: b

o Watch Video Solution

106. An em. wave is travelling through a medium of
refractive index u,, and is incident on the boundary of a
medium of refractive index us. IF the wave reflects at the

boundary

A.The wave undergoes a phase change of 180° if

M1 < 2

B.The wave undergoes a phase change of 180° if

M1 > 2

C. The wave undergoes a phase change if u; < us


https://dl.doubtnut.com/l/_XznjHHTJln06
https://dl.doubtnut.com/l/_UaQT0LOGmBZS

D. The wave undergoes a phase change if yu; > po

Answer: (a,d)

o Watch Video Solution

107. Using mass (M) , length (L) , time (T) , and electric
current (A) as fundamental quantities , the dimensions of
permitivity will be

Agg = [M'L7°T?I]

B.eg = [M 'L °T*I?]

C.po = [MLT ~*I 7]

D.pg = [ML*T ']


https://dl.doubtnut.com/l/_UaQT0LOGmBZS
https://dl.doubtnut.com/l/_p5aEWnqjRjY0

Answer: (b,c)

o Watch Video Solution

108. An e.m. wave going through vacuum is denoted by
E = Eysin(kxz — wt). Which of the following is /are

independent of wavelength?

Ak

Ck/w

D. kw

Answer: c

I o Watch Video Solution


https://dl.doubtnut.com/l/_p5aEWnqjRjY0
https://dl.doubtnut.com/l/_x4iEf8NXCnym

109. The unity of the electriec and magnetic waves was
found by Maxwell from

(i) Guss's law in electrostatics

(i) Gauss's law in magnetism

(iii) Faraday's law of electromagnetic induction.

(iv) Ampere's law with displacement current.

A. (i) and (iii) only

B. (iii) and (iv) only

C. all

D. Velocity of light also

Answer: c

Y.


https://dl.doubtnut.com/l/_x4iEf8NXCnym
https://dl.doubtnut.com/l/_Lfx0YUBlgHm8

| ¥ Watch Video >olution |

110. Displacement current goes through the gap between

the plates of a capacitor when the charge of the capacitor

A.is zero

B. decreases

C.does not change

D. incease

Answer: (b,d)

o Watch Video Solution



https://dl.doubtnut.com/l/_Lfx0YUBlgHm8
https://dl.doubtnut.com/l/_ln2e2qSzTqMJ

M. If ug, u,, are the energy density of em. wave due to
electric and magnetic field vectors, E,,,s, B,mns are the rms
value of electric and magnetic field vectors in em. wave,

then the total energy density of a sinusoidaly em wave is

A ug
B.ug + up,
1 B
C. = EQ Tms
2 €0 Lirms + 2,“0
D. = co B2 + L By
g 0T T 9y,

Answer: (b,c)

° Watch Video Solution



https://dl.doubtnut.com/l/_d9uCACzSlDUN

112. Which of the following are not e.m. wave?

A. cosmic rays

B. gamma rays

C. B-rays

D. x-rays

Answer: (a,c)

o Watch Video Solution

113. Which one of the following groups of e.m. wave is/are

in order of increasing frequency?

A. microwaves, ultraviolet rays, X-rays


https://dl.doubtnut.com/l/_RD7Olpsa97u5
https://dl.doubtnut.com/l/_xPtKEIr0eEvJ

B. radiowaves, infrared radiation and visible light.

C. gamma rays , visible light, ulrtaviolet rays

D. gamma rays, ultraviolet rays, radio waves.

Answer: (a,b)

° Watch Video Solution

114. In terms of potential difference C, electric current!l ,
permittivity €y, permeability py and speed of light c, the
dimensionally correct equation (s) is (are)

A pgl? = €, V?

B. €9 I = oV

CIl= ¢cV


https://dl.doubtnut.com/l/_xPtKEIr0eEvJ
https://dl.doubtnut.com/l/_Bil7clPGQskP

D.puocl = &,V

Answer: (a,c)

o Watch Video Solution

115. The sun delivers 10°W /m? of electromagnetic flux to
the earth's surface, which is at a distance of 1.5 x 10''m
from the sun. The whole incident electromagnetic flux is
absorbed by the earth.

The total electromagnetic power of the sun is

A.5.6 x 10°°W
B.5.6 x 1022W

C.5.6 x 10%W


https://dl.doubtnut.com/l/_Bil7clPGQskP
https://dl.doubtnut.com/l/_xoRN0rhrlt3e

D.5.6 x 10°°W

Answer: c

° Watch Video Solution

116. The sun delivers 10°W /m? of electromagnetic flux to
the earth's surface, which is at a distance of 1.5 x 10" m
from the sun. The whole incident electromagnetic flux is
absorbed by the earth.

Total electromagnetic power that is incident on a roof of

dimensions (8mxz10m) on the surface of earth is

A 2.56 x 10°W

B.6.4 x 10°W


https://dl.doubtnut.com/l/_xoRN0rhrlt3e
https://dl.doubtnut.com/l/_1ZFNy3nJUMdE

C.4 x 10*°W

D.8 x 10*W

Answer: d

° Watch Video Solution

117. The electric field associated with an em. wave is
described by the equation
E = E, sin(47r x 108z — 1.27 x 1015t) volt/meter, where
x is in merter and t in second. The wavelength of the wave

in the wave in the unit of 10~ "m is:

o Watch Video Solution



https://dl.doubtnut.com/l/_1ZFNy3nJUMdE
https://dl.doubtnut.com/l/_cWWS1XjhiseK

118. The speed of em wave in the unit of 108m/s, in a
medium of dielectric constant 2.25 and relative

permeablity 4 is:

o Watch Video Solution

119. The dielectric constant for air is 1.006. The speed of em

wave travelling in air is a X 108ms_1, where a is about:

° Watch Video Solution

120. A flood light will be covered with filter that transmits
red light. The electric field of the emerging beam is

represented by a sinusoidal plane wave


https://dl.doubtnut.com/l/_77g2TnV329aX
https://dl.doubtnut.com/l/_BrELJLWOl93y
https://dl.doubtnut.com/l/_pDAjLN9JNTsE

E, = 38.8sin(1.2 x 1072 — 3.6 x 10"°t)V /m.

The average intensity of beam inwatt /m? will be:

o Watch Video Solution

121. Assertion: Displacement current is a fictious current

and has nothing in common with the conduction current.

Reasion: It was proposed by Maxwell only to satisfy

Kirchoff's function rule.

A. Both Assertion and Reason are true and the Reason

is correct explanation of the Assertion.

B. Both Assertion and Reason are true, but Reason is

not true explanation of the Assertion.

C. Assertion is true, but the Reason is false.


https://dl.doubtnut.com/l/_pDAjLN9JNTsE
https://dl.doubtnut.com/l/_nptirTXo7MbA

D. both Assertion and Reason is false.

Answer: d

° Watch Video Solution

122. Assertion: Environment damage has increased the

amount of ozone in the atmosphere.

Reason: Increase of ozone increases the amount of

ultraviolet radiation on earth.

A. Both Assertion and Reason are true and the Reason

is correct explanation of the Assertion.

B. Both Assertion and Reason are true, but Reason is

not true explanation of the Assertion.


https://dl.doubtnut.com/l/_nptirTXo7MbA
https://dl.doubtnut.com/l/_NlKjzKXIVH0M

C. Assertion is true, but the Reason is false.

D. both Assertion and Reason is false.

Answer: d

° Watch Video Solution

123. Statement-1 : A changing electric field produces a
magnetic field
Statement-2: A changing magnetic field produces an

electric field.

A. Both Assertion and Reason are true and the Reason

is correct explanation of the Assertion.


https://dl.doubtnut.com/l/_NlKjzKXIVH0M
https://dl.doubtnut.com/l/_swMOgN4Vf5Fg

B. Both Assertion and Reason are true, but Reason is

not true explanation of the Assertion.

C. Assertion is true, but the Reason is false.

D. both Assertion and Reason is false.

Answer: b

° Watch Video Solution

124. Assertion: Light can travel in vacuum but sound

cannot do so.

Reason: Light is an em wave and sound is a mechanical

wave.


https://dl.doubtnut.com/l/_swMOgN4Vf5Fg
https://dl.doubtnut.com/l/_c52w6dHiIjXp

A. Both Assertion and Reason are true and the Reason

is correct explanation of the Assertion.

B. Both Assertion and Reason are true, but Reason is

not true explanation of the Assertion.

C. Assertion is true, but the Reason is false.

D. both Assertion and Reason is false.

Answer: a

o Watch Video Solution

125. Assertion: EM wave are transwers in nature.

Reason: The electric and magnetic fields of an em. wave


https://dl.doubtnut.com/l/_c52w6dHiIjXp
https://dl.doubtnut.com/l/_rDqpFLmNuOjT

are perpendicular to each other also perpendicular to the

direction of wave propagation.

A. Both Assertion and Reason are true and the Reason

is correct explanation of the Assertion.

B. Both Assertion and Reason are true, but Reason is

not true explanation of the Assertion.

C. Assertion is true, but the Reason is false.

D. both Assertion and Reason is false.

Answer: a

o Watch Video Solution



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

126. Assertion: Like light radiation, thermal radiations are

also electromagnetic radiation.

Reason: The thermal radiations require no medium for

propagatio.

A. Both Assertion and Reason are true and the Reason

is correct explanation of the Assertion.

B. Both Assertion and Reason are true, but Reason is

not true explanation of the Assertion.

C. Assertion is true, but the Reason is false.

D. both Assertion and Reason is false.

Answer: b

° Watch Video Solution



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

127. Assertion: A charge moving in a circular orbit can

produce em wave.

@

Reason: The source of em wave should be in accelerted

motion.

A. Both Assertion and Reason are true and the Reason

is correct explanation of the Assertion.

B. Both Assertion and Reason are true, but Reason is

not true explanation of the Assertion.


https://dl.doubtnut.com/l/_cDpgyEzfUYhh
https://dl.doubtnut.com/l/_llmngnQD8h4v

C. Assertion is true, but the Reason is false.

D. both Assertion and Reason is false.

Answer: a

° Watch Video Solution

128. Statement-1: Short wave band are used for

transmission fo radiowaves to a large distance.

Statement-2: Short waves are reflected from ionosphere.

A. Statement-1 is true, Statement-2 is true, Statement-2

is a correct explanation of Statement-1.

B. Statement-1 is true, Statement-2 is true, Statement-2

is not correct explanation of Statement-1.


https://dl.doubtnut.com/l/_llmngnQD8h4v
https://dl.doubtnut.com/l/_ctKbMJRFqj1v

C. Statement-1is true, Statement -2 is false.

D. Statement-1 is false, Statement -2 is true.

Answer: a

° Watch Video Solution

129. Statement-1: In an em wave, the direction of the

%
magnetic field induction B is parallel to the electric field

%
E.

— —
Statement-2: Electric field E and magnetic field vector B,
have the same frequency.

A. Statement-1 is true, Statement-2 is true, Statement-2

is a correct explanation of Statement-1.


https://dl.doubtnut.com/l/_ctKbMJRFqj1v
https://dl.doubtnut.com/l/_tGwGKBOv82H5

B. Statement-1 is true, Statement-2 is true, Statement-2

is not correct explanation of Statement-1.

C. Statement-1is true, Statement -2 is false.

D. Statement-1 is false, Statement -2 is true.

Answer: d

o Watch Video Solution

130. Statement-1: Magnetic field lines cannot start from a
point nor end at a point.
Statement-2: The line integral of magnetic field induction

over a closed path is not zero.


https://dl.doubtnut.com/l/_tGwGKBOv82H5
https://dl.doubtnut.com/l/_EJHD5erXgjrF

A. Statement-1 is true, Statement-2 is true, Statement-2

is a correct explanation of Statement-1.

B. Statement-1 is true, Statement-2 is true, Statement-2

is not correct explanation of Statement-1.

C. Statement-1is true, Statement -2 is false.

D. Statement-1 is false, Statement -2 is true.

Answer: ¢

o Watch Video Solution

131. Statement-1: Out of the following radiations,
microwave, ulrtaviolet and x-rays, microwaves has the

shortest wavelength.


https://dl.doubtnut.com/l/_EJHD5erXgjrF
https://dl.doubtnut.com/l/_B7EzQbM8KwaH

Statement-2: The microwave do not deviate from the

obstacle in their path while going form one location to

another.

A. Statement-1 is true, Statement-2 is true, Statement-2

is a correct explanation of Statement-1.

B. Statement-1 is true, Statement-2 is true, Statement-2

is not correct explanation of Statement-1.

C. Statement-1is true, Statement -2 is false.

D. Statement-1 is false, Statement -2 is true.

Answer: d

° Watch Video Solution



https://dl.doubtnut.com/l/_B7EzQbM8KwaH

132. Statement-1: Gamma rays are more energetic than X-
rays.
Statement-2: Gamma rays are of nuclear origin but x-rays
are produced due to sudden deceleration of high energy
electrons while falling on metal of high atomic number.
A. Statement-1 is true, Statement-2 is true, Statement-2
is a correct explanation of Statement-1.
B. Statement-1 is true, Statement-2 is true, Statement-2
is not correct explanation of Statement-1.

C. Statement-1is true, Statement -2 is false.

D. Statement-1 is false, Statement -2 is true.

Answer: b



https://dl.doubtnut.com/l/_UlQbbT191mzQ

l @ Watch Video Solution I

C Problems For Practice

1. Prove that the total current which is the sum of

conduction current and displacement current is always
continuous and any loss in conduction current (I¢)

appears as displacement current (Ip).

° View Text Solution

Multiple Choice Questions



https://dl.doubtnut.com/l/_UlQbbT191mzQ
https://dl.doubtnut.com/l/_mopuhwpObanX

1. An electromagnetic wave travelling along z-axis is given
as E = E; cos (kz— wt). Choose the correct options

from the following

A.The associated magnetic field is given as

% 1A %
B =—kxFE
C

B. The e.m. wave field can be written in terms of the

— — .
associated magnetic field as £ = C(B X X k)

~ —7 ~ —7
CkE =0k B =

— . =
xE =0kxB =0

b bl

D.

Answer: (a,b,c)

° Watch Video Solution



https://dl.doubtnut.com/l/_jp5zvNWE9bw6

| Focus Multiple Choice Question

1. Which of the following statement about e.m. wave is /are

/ correct

A.1and 2

B.2and 3

C.1,2and 3

D.2 only

Answer: d

o View Text Solution

li Focus Multiple Choice Question


https://dl.doubtnut.com/l/_RDcTzkhGmR3R

1. Which of the following Maxwell's equations have sources

— —
of E and B?

— — q
A.j[E.ds:_
S <o

— =
B%Bdlzuol—i—ﬂo EO —%E dS
S

— —
C.%E.dl: ——]{B ds
S
— —
D.%B.ds:o
S

Answer: (a,b,c)

o Watch Video Solution

2. When a capacitor of capacitance C after charging with a

charge Q is connected to inductor of self inductance L, the


https://dl.doubtnut.com/l/_kNcTQS8asF3v
https://dl.doubtnut.com/l/_4NS1LCxXP2KO

oscillation of charge takes place with time between the
two plates of capacitor. If one plate of capacitor is
connected to antenna and other plate is earthed, then em
wave are produced, which are sinusoidal variation of
electric and magnetic field vectors, perpendicular to each
other as well as perpendicular to the direction of
propagation of wave. The velocity of these waves depends
upon the electric and magnetic properties of the medium.
the em wave were produced experimentally by Hertz in
1888 using Hertz Oscillator, which were of wavelength 6m.
Jagdish chander bose in 1895 produced these waves which
were of wave length 5mm to 25mm and in 1896, G. Marconi
established a wireless communication between two
stations 50km apart using em waves. In an em wave, the
amplitude of electric field is 10Vm L. The frequency of

wave is 5 x 101 Hz. the wave is propagating along z-axis.


https://dl.doubtnut.com/l/_4NS1LCxXP2KO

If wo, by, €9 and &, as the absolute permeabilty,
relative permeability , absolute permitivity and relative
permitivity of the medium, then the velocity of em wave in

a medium is

Answer: ¢

o Watch Video Solution



https://dl.doubtnut.com/l/_4NS1LCxXP2KO

3. When a capacitor of capacitance C after charging with a
charge Q is connected to inductor of self inductance L, the
oscillation of charge takes place with time between the
two plates of capacitor. If one plate of capacitor is
connected to antenna and other plate is earthed, then em
wave are produced, which are sinusoidal variation of
electric and magnetic field vectors, perpendicular to each
other as well as perpendicular to the direction of
propagation of wave. The velocity of these waves depends
upon the electric and magnetic properties of the medium.
the em wave were produced experimentally by Hertz in
1888 using Hertz Oscillator, which were of wavelength 6m.
Jagdish chander bose in 1895 produced these waves which
were of wave length 5mm to 25mm and in 1896, G. Marconi

established a wireless communication between two


https://dl.doubtnut.com/l/_EmaWDK6yicfh

stations 50km apart using em waves. In an em wave, the
amplitude of electric field is 10Vm L. The frequency of
wave is 5 x 10 Hz. the wave is propagating along z-axis.
In em wave, the average energy density due to magnetic
field is

A.8.85 x 10~ 0Jm~?°

B.4.42 x 10~ " Jm 3

C.2.21 x 109 ym =3

D.6.63 x 10 0Jm 3

Answer: c

o Watch Video Solution



https://dl.doubtnut.com/l/_EmaWDK6yicfh

4. When a capacitor of capacitance C after charging with a
charge Q is connected to inductor of self inductance L, the
oscillation of charge takes place with time between the
two plates of capacitor. If one plate of capacitor is
connected to antenna and other plate is earthed, then em
wave are produced, which are sinusoidal variation of
electric and magnetic field vectors, perpendicular to each
other as well as perpendicular to the direction of
propagation of wave. The velocity of these waves depends
upon the electric and magnetic properties of the medium.
the em wave were produced experimentally by Hertz in
1888 using Hertz Oscillator, which were of wavelength 6m.
Jagdish chander bose in 1895 produced these waves which
were of wave length 5mm to 25mm and in 1896, G. Marconi

established a wireless communication between two


https://dl.doubtnut.com/l/_dOl9ISWWeMQS

stations 50km apart using em waves. In an em wave, the
amplitude of electric field is 10Vm L. The frequency of
wave is 5 x 10 Hz. the wave is propagating along z-axis.
Sun also sends em wave to earth. which one of em wave
out of the visible portion, from sun will be reaching the
surface of earth earlier than others:

A. violet waves

B. green waves

C. yellow waves

D. red waves

Answer: d

o Watch Video Solution



https://dl.doubtnut.com/l/_dOl9ISWWeMQS
https://dl.doubtnut.com/l/_pK8zB3a94Yvx

5. The sun delivers 10°W /m? of electromagnetic flux to
the earth's surface, which is at a distance of 1.5 x 10''m
from the sun. The whole incident electromagnetic flux is
absorbed by the earth.
The radiation force on the roof is

A.2.67 x 107*N

B.5.34 x 107 ‘N

C.2.33 x 10 4N

D.1.33 x 107 *N

Answer: a

o Watch Video Solution



https://dl.doubtnut.com/l/_pK8zB3a94Yvx

