
PHYSICS

BOOKS - MTG GUIDE

ELECTROMAGNETIC WAVES

Illustration

1. Figure shown a capacitor made of two circular

plates each of radius 12 cm and separated by 5

mm. The capacitor is being charged by an

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_ewK8SBxh54a7


external source. The charging current is constant

and equal to 0.15 A. 

(a) Calculate the capacitance and the rate of

change of potential di�erence across the plates. 

(b) Obtain the displacement current across the

plates. 

(c) If Kirchho�'s junction rule valid at each plate

of the capacitor ? 

  

View Text Solution

(ε0 = 8.85 × 10− 12C 2N − 1m− 2)

https://dl.doubtnut.com/l/_ewK8SBxh54a7


2. An electromagnetic wave going through

vacuum is described by 

. 

Then

Watch Video Solution

E = E0 sin(kx − ωt), B = B0 sin(kx − ωt)

3. A radio can tune into any station in the

 to  band. What is the

corresponding wavelength of band?

Watch Video Solution

7.5MHz 12MHz

https://dl.doubtnut.com/l/_XXcZO7Gd4hJb
https://dl.doubtnut.com/l/_JxUWKvB3KSNM


4. The terminology of di�erent parts of the

electromagnetic spectrum is given in the text.

Use the formula E = h ν (for energy of a quantum

of radiation: photon) and obtain the photon

energy in units of eV for di�erent parts of the

electromagnetic spectrum. In what way are the

di�erent scales of photon energies that you

obtain related to the sources of electromagnetic

radiation?

Watch Video Solution

https://dl.doubtnut.com/l/_ftFJNEfcb1Ly


Neet Cafe Topicwise Practice Questions

1. Maxwell’s equations describe the fundamental

laws of

A. electricity only

B. mechanics only

C. magnetism only

D. both (a) and (c)

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_P8QhilCYKcGE


2. A parallel- plate capacitor with plate area A

and separation between the plates d, is charged

by a constant current i. Consider a plane surface

of area A/2 parallel to the plates and drawn

summetrically between the plates. Find the

displacement current through this area.

A. I

B. 

C. 

D. 

I

2

I

4

I

8

https://dl.doubtnut.com/l/_P8QhilCYKcGE
https://dl.doubtnut.com/l/_YmzUMpfMrHMM


Answer: B

Watch Video Solution

3. An electromagnetic wave going through

vacuum is described by

. Which of the following equation is true?

A. 

B. 

C. 

→
E = E0 sin(kx − wt) and

→
B = B0 sin(kx − wt)

E0k = B0ω

E0ω = B0k

E0B0 = ωk

https://dl.doubtnut.com/l/_YmzUMpfMrHMM
https://dl.doubtnut.com/l/_W2trsqaM7qy6


D. 

Answer: A

Watch Video Solution

E0 = B0

4. The amplitude of the electric �eld of a plane

electromagnetic wave in air is .

The amplitude of the imagnetic �eld will be

A. 1

B. 

C. 

6.0 × 10− 4Vm− 1

1.8 × 105T

5.0 × 103T

2.0 × 10− 4T

https://dl.doubtnut.com/l/_W2trsqaM7qy6
https://dl.doubtnut.com/l/_SlI4MZwUTAE2


D. 

Answer: D

Watch Video Solution

2.0 × 10− 12T

5. A plane electromagnetic wave propagating in

the x-direction has wavelength of . The

electric �eld is in the y-direction and its

maximum magnitude of . The equation

for the electric �eld as function of x and l is

A. 

6.0mm

33Vm− 1

11 sin[π(t − )]
x

c

https://dl.doubtnut.com/l/_SlI4MZwUTAE2
https://dl.doubtnut.com/l/_n6UicWEhE75K


B. 

C. 

D. 

Answer: B

Watch Video Solution

33 sin[π × 1011(t − )]
x

c

33 sin[π(t − )]
x

c

11 sin[π × 1011(t − )]
x

c

6. A place electromagnetic wave 

  

Propagates in a medium of dielectric constant.

The refractive index is

Fs = 100 cos(6 × 108t + 4x)V /m

https://dl.doubtnut.com/l/_n6UicWEhE75K
https://dl.doubtnut.com/l/_kscC3WCaVkI7


A. 1.5

B. 

C. 2.4

D. 

Answer: B

Watch Video Solution

2.0

4.0

7. The pressure exerted by an electromagnetic

wave of intensity l  on a

nonre�ecting surface is [c is the velocity of light]

(watt/m2)

https://dl.doubtnut.com/l/_kscC3WCaVkI7
https://dl.doubtnut.com/l/_uZE0AWQSwWEL


A. Ic

B. 

C. 

D. 

Answer: C

Watch Video Solution

Ic2

I /c

I /c2

8. If the electric amplitude of the

electromagnetic wave is , its magnetic

amplitude will be

5Vm− 1

https://dl.doubtnut.com/l/_uZE0AWQSwWEL
https://dl.doubtnut.com/l/_jWx9TPerkdGb


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

5 × 10− 8T

1.67 × 10− 8T

1.67 × 10− 10T

5 × 10− 10T

9. If  the velocity of light, which of the following

is correct?

C

https://dl.doubtnut.com/l/_jWx9TPerkdGb
https://dl.doubtnut.com/l/_ZFnzvu1GN1SX


A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

μ0ε0 = c

μ0ε0
E

B

μ0ε0 =
1

c

μ0ε0 =
1

c2

10. The velocity of an electromagnetic wave in a

medium is  . If the relative2 × 108mS − 1

https://dl.doubtnut.com/l/_ZFnzvu1GN1SX
https://dl.doubtnut.com/l/_iXXL53Q9E0BW


permeability is 1 the relative permittivity of the

medium is 

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

(C0 = 3 × 108mS − 1)

1.0

1.8

2.5

1.2

https://dl.doubtnut.com/l/_iXXL53Q9E0BW


11. An electromagnetic wave of frequency

 passes from vacuum into a

dielectric medium with permittivity .

Then

A. wavelength is double and frequency

unchanged

B. wavelength is doubled and frequency

becomes half

C. wavelength is halved and frequency remain

unchanged

v = 3.0MHz

ε = 4.0

https://dl.doubtnut.com/l/_Yj6YU2QKZhzc


D. wavelength and frequency both remain

unchanged.

Answer: C

Watch Video Solution

12. The rms value of the electric �eld of the light

from the sun is  The total energy

density of the electromagnetic wave is

A. 

B. 

720N /C

3.3 × 10− 3Jm− 3

4.58 × 10− 6Jm− 3

https://dl.doubtnut.com/l/_Yj6YU2QKZhzc
https://dl.doubtnut.com/l/_eGGGDHW7Zs5G


C. 

D. 

Answer: B

Watch Video Solution

6.37 × 10− 9Jm− 3

81.35 × 10− 12Jm− 3

13. In a plane electromagnetic wave, the electric

�eld oscillates sinusoidally at a frequency of

Hz and amplitude . The total

energy density of the electromagnetic �eld of

the wave is :

2.0 × 1010 48Vm− 1

https://dl.doubtnut.com/l/_eGGGDHW7Zs5G
https://dl.doubtnut.com/l/_m3af3tL2cdep


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

1.0 × 10− 2m

1.5 × 10− 2m

2.5 × 10− 2m

3.0 × 102m

14. The relation between electric �eld E and

magnetic �eld H in an electromagnetic wave is

https://dl.doubtnut.com/l/_m3af3tL2cdep
https://dl.doubtnut.com/l/_4otZ6HCvoXli


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

E =
B

c

E = cB

E =
B

c2

E = c2B

15. The velocity of electromagnetic wave is

parallel to

https://dl.doubtnut.com/l/_4otZ6HCvoXli
https://dl.doubtnut.com/l/_x5XawFGeS63X


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

→
B ×

→
E

→
E ×

→
B

→
E

→
B

16. A point source of electromagnetic radiation

has an average power output of . The1500W

https://dl.doubtnut.com/l/_x5XawFGeS63X
https://dl.doubtnut.com/l/_teyLKjbhdjoB


maximum value of electric �eld at a distance 

from this source in  is

A. 500

B. 100

C. 

D. 

Answer: B

Watch Video Solution

3m

Vm− 1

500

3

250

3

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


17. Radiations of intensity  are striking

a metal plate. The pressure on the plate is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

0.5W /m2

0.166 × 10− 8Nm− 2

0.332 × 10− 8Nm− 2

0.111 × 10− 8Nm− 2

0.083 × 10− 8Nm− 2

https://dl.doubtnut.com/l/_ENHSKCMoLq3c


18. The magnetic �eld in the plane

electromagnetic wave is given by 

tesla. 

The expression for electric �eld will be:

A. 

B. 

C. 

D. 

Bz = 2 × 10− 7 sin(0.5 × 103x + 1.5 × 1011t)

Ey = 2 × 10− 7 sin(0.5 × 103z + 1.5 × 1011t)

Ex = 2 × 10− 7 sin(0.5 × 103z + 1.5 × 1011t)

Ey = 60 sin(0.5 × 103z + 1.5 × 1011t)

Ex = 60 sin(0.5 × 103z + 1.5 × 1011t)

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


Answer: D

Watch Video Solution

19. If  and  denote electric and magnetic

�elds respectively, which of the following is

dimensionless?

A. 

B. 

C. 

D. 

E B

√μ0ε0
E

B

μ0ε0
E

B

μ0ε0( )
2

B

E

E

ε0

μ0

B

https://dl.doubtnut.com/l/_usnrTRwRcgqu
https://dl.doubtnut.com/l/_bndpx3t3IQyQ


Answer: A

Watch Video Solution

20. The frequnecy of visible light is of the order

of

A. 

B. 

C. 

D. 

10− 2

10− 2

10− 6

108

https://dl.doubtnut.com/l/_bndpx3t3IQyQ
https://dl.doubtnut.com/l/_OqIVSnSnZefJ


Answer: C

Watch Video Solution

21. The electric �eld of an electromagnetic wave

travelling through vaccum is given by the

equation  The quantity that

is independent of wavelength is

A. 

B. 

C. 

E = E0sin(kx − ωt)

k

ω

kω

ω

https://dl.doubtnut.com/l/_OqIVSnSnZefJ
https://dl.doubtnut.com/l/_fU22yWAZVoI9


D. k

Answer: A

Watch Video Solution

22. The electric �eld of a plane electromagnetic

wave varies with time of amplitude 

propagating along z-axis. The average energy

density of the magentic �eld is (in )

A. 

B. 

2Vm− 1

Jm− 3

13, 29 × 10− 12

8.86 × 10− 12

https://dl.doubtnut.com/l/_fU22yWAZVoI9
https://dl.doubtnut.com/l/_sj5wBg6R4ihO


C. 

D. 

Answer: B

Watch Video Solution

17.72 × 10− 12

4.43 × 10− 12

23. If the total electromagnetic energy falling on

a surface is  then the total momentum

delivered (for complate absorption) is

A. 

B. 

U

U

c

cU

https://dl.doubtnut.com/l/_sj5wBg6R4ihO
https://dl.doubtnut.com/l/_UusiCT6qTROQ


C. 

D. 

Answer: A

Watch Video Solution

U

c2

c2U

24. Which one of the following is the property of

a monochromatic, plane electromagnetic wave in

free space?

A. Electric and magnetic �elds have a phase

di�erence of π/2

https://dl.doubtnut.com/l/_UusiCT6qTROQ
https://dl.doubtnut.com/l/_bG6yflcU5dZp


B. The energy contribution of both electric

and magnetic �elds are equal.

C. The direction of propagation is in the

direction of 

D. The pressure exerted by the wave is the

product of its speed and energy density. 

Answer: B

Watch Video Solution

→
B ×

→
E

https://dl.doubtnut.com/l/_bG6yflcU5dZp


25. A plane electromagnetic wave of frequency

 travels in free space along the x-

direction. At a particular point in space and time,

. What is  at this point?

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

25Mhz

E = (6.3j)V /m B

8.33 × 10− 8k̂T

18.9 × 10− 8k̂T

2.1 × 10− 8k̂T

2.1 × 10− 8 îT

https://dl.doubtnut.com/l/_sXLZK6NMOzLU


26. The magnetic �eld of an electromagnetic

wave is given by 

 The wave

length of the electromagnetic wave is

A. 6.28 cm

B. 3.14 cm

C. 0.63 cm

D. 0.32 cm

Answer: C

Watch Video Solution

3 × 10− 7 sin(103x + 6.28 × 1012t).

https://dl.doubtnut.com/l/_sXLZK6NMOzLU
https://dl.doubtnut.com/l/_B46NFUnQJy7u


Watch Video Solution

27. Eelctromagnetic wave consists of periodically

oscillating electric and magnetic vectors

A. in mutually perpendicular planes but

vibrating with a phase di�erence of it 

B. in mutually perpendicular planes but

vibrating with a phase di�erence of 

C. in randomly oriented planes but vibrating

in phase

π

π

2

https://dl.doubtnut.com/l/_B46NFUnQJy7u
https://dl.doubtnut.com/l/_WYGMSunNVI1r


D. in mutually perpendicular planes but

vibrating in phase. 

Answer: D

Watch Video Solution

28. An electromagnetic wave propagating along

north has its electric �eld vector upwards. Its

magnetic �eld vector point towards

A. north

B. each

https://dl.doubtnut.com/l/_WYGMSunNVI1r
https://dl.doubtnut.com/l/_yMG7v3ExT5x1


C. west

D. downwards

Answer: B

Watch Video Solution

29. The speed of electromagnetic wave in

vacuum

A. depends upon the source of radiation

https://dl.doubtnut.com/l/_yMG7v3ExT5x1
https://dl.doubtnut.com/l/_l8111gHtgBFw


B. increases as we move from rays to

radio waves

C. decreases as we move from rays to

radio waves

D. is same for all of them. 

Answer: D

Watch Video Solution

γ −

γ −

30. The average electric �eld of electromagnetic

waves in certain region of free space is

https://dl.doubtnut.com/l/_l8111gHtgBFw
https://dl.doubtnut.com/l/_neEREts6Kn4d


. Then the average magnetic �eld

in the same region is of the order of

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

9 × 10– 4NC – 1

27 × 10− 4T

3 × 10− 12T

( ) × 10− 12T
1

3

3 × 1012T

https://dl.doubtnut.com/l/_neEREts6Kn4d


31. Which of the following has/have zero average

value in a plane electromagnetic wave?

A. Both magnetic and electric �elds

B. Electric �eld only

C. Magnetic �eld only

D. Magnetic energy only 

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_RP3t2vpmb1Na


32. Electromagnetic waves travel in a medium

which has relative permeability  and relative

permittivity . Then the speed of the

electromagnetic wave in the medium will be

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

1.3

2.14

13.6 × 106ms− 1

1.8 × 106ms− 1

3.6 × 108ms− 1

1.8 × 108ms− 1

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


33. Express velocity of electromagnetic wave in a

material medium in terms of  and .

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

μ ε

1

με

1

2με

1

√με

1

√2με

https://dl.doubtnut.com/l/_naoVoLKONqEw
https://dl.doubtnut.com/l/_4HGNVWNgP6hc
https://dl.doubtnut.com/l/_9du5rTV0JTuL


34. An electroagnetic wave is propagating along

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

 then the magnitude of its

magnetic vector is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

∣
∣
∣

→
E

∣
∣
∣

= 6V /m

2 × 10− 8T

3 × 10− 7T

6 × 10− 8T

5 × 10− 7T

https://dl.doubtnut.com/l/_9du5rTV0JTuL


35. A plane electromagnetic wave travels in free

space along X-direction. If the value of  (in

tesla) at a particular point in space and time is

. The value of  (in ) at that

point is

A. 

B. 

C. 

D. 

Answer: D

→
B

1.2 × 10− 8k̂
→
E Vm− 1

1.2ĵ

3.6k̂

1.2k̂

3.6ĵ

https://dl.doubtnut.com/l/_hIPjPVuzi5yX


Watch Video Solution

36. The waves used by arti�cial satellites for

communication is

A. microwaves  

B. infrared waves  

C. radio waves  

D. X-rays.

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_hIPjPVuzi5yX
https://dl.doubtnut.com/l/_FsfpeQ6BaNyU


37. If ,  and  are the speeds of gamma

rays, x-rays and microwaves respectively in

vacuum then

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

Vg Vx Vm

vy > vx > vm

vy < vx < vm

vy > vx < vx

vx = vy = vm

https://dl.doubtnut.com/l/_FsfpeQ6BaNyU
https://dl.doubtnut.com/l/_RDsXOaSrt1Cy


38. The produced rays in sonography are

A. Microwaves  

B. Infrared rays  

C. Radio waves  

D. Ultrasonic waves 

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_23B71qrnnK5M


39. A. Wavelength of microwaves is greater than

that of ultraviolet rays. 

B. The wavelength of infrared rays is lesser than

that of ultraviolet rays. 

C. The wavelength of microwaves is lesser than

that of infrared rays 

D. Gamma ray has shortest wavelength in the

electomagnetic specturum 

Choose the correct option.

A. A and B are true  

B. B and C are true  

https://dl.doubtnut.com/l/_GyXlzeJCgO5J


C. C and D are true  

D. A and D are true 

Answer: D

Watch Video Solution

40. Wave which cannot travel in vacumm is

A. X-rays  

B. radio waves 

C. infrasonic waves  

https://dl.doubtnut.com/l/_GyXlzeJCgO5J
https://dl.doubtnut.com/l/_keS42BuNUcQL


D. ultraviolet rays 

Answer: C

Watch Video Solution

41. It travelling at same speeds, whichof the

following mater waves have the shortest

wavelength?

A. X-rays  

B. rays  

C. infrared rays  

γ −

https://dl.doubtnut.com/l/_keS42BuNUcQL
https://dl.doubtnut.com/l/_VfwW4V0kPCsR


D. microwaves 

Answer: B

Watch Video Solution

42. Electromagnetic radiation of highest

frequency is

A. infrared radiations  

B. rays  

C. radio waves  

γ −

https://dl.doubtnut.com/l/_VfwW4V0kPCsR
https://dl.doubtnut.com/l/_XqBrTarAoaRw


D. X-rays

Answer: B

Watch Video Solution

43. Which one of the following pairs of rays is

electromagnetic in nature?

A. X-rays  

B. Gamma rays  

C. Cathode rays  

https://dl.doubtnut.com/l/_XqBrTarAoaRw
https://dl.doubtnut.com/l/_EygDHfxPVh4l


D. Infrared rays 

Answer: C

Watch Video Solution

44. An electromagnetic radiation has an energy

of 13.2 keV. Then the radiation belongs to region

of

A. visible light  

B. ultraviolet  

C. infrared  

https://dl.doubtnut.com/l/_EygDHfxPVh4l
https://dl.doubtnut.com/l/_VEYoDyedPxAr


D. X-rays 

Answer: D

Watch Video Solution

45. Given below is a list of electromagnetic

spectrum and its mode of production. Which one

does not match?  

A. Gamma rays - Radioactive decay of the

nucleus  

B. Ultraviolet - Magnetron valve  

https://dl.doubtnut.com/l/_VEYoDyedPxAr
https://dl.doubtnut.com/l/_Mmzv3tBRYSve


C. Infra-red - Vibration of atoms and

molecules  

D. X-rays - Coolidge tube 

Answer: B

Watch Video Solution

46. All types of electromagnetic radiations

possess same

A. Radio waves  

https://dl.doubtnut.com/l/_Mmzv3tBRYSve
https://dl.doubtnut.com/l/_0kRL1K684uhy


B. Visible light  

C. X-rays  

D. All of these travel at the same speed.

Answer: D

Watch Video Solution

47. The energy of infrared waves is greater than

that of  

A. visible light  

https://dl.doubtnut.com/l/_0kRL1K684uhy
https://dl.doubtnut.com/l/_qJsXuBLqzElj


B. ultraviolet waves  

C. X-rays  

D. microwaves 

Answer: D

Watch Video Solution

48. X-rays, gamma rays and microwaves travelling

in vacuum have

A. same wavelengths but di�erent velocities  

https://dl.doubtnut.com/l/_qJsXuBLqzElj
https://dl.doubtnut.com/l/_iNjLGdPbA3kY


B. same frequency but di�erent velocities 

C. same velocity but di�erent wavelengths  

D. same velocity and same frequency. 

Answer: C

Watch Video Solution

49. The crystal structure can be studied by using

A. UV rays  

B. X-rays  

https://dl.doubtnut.com/l/_iNjLGdPbA3kY
https://dl.doubtnut.com/l/_mDsNxnOE47Nl


C. IR radiation  

D. Microwaves 

Answer: B

Watch Video Solution

50. The part of the spectrum of the

electromagnetic radiation used to cook food is

A. ultraviolet rays  

B. cosmic rays  

https://dl.doubtnut.com/l/_mDsNxnOE47Nl
https://dl.doubtnut.com/l/_9E5hYM8lAPwI


Check Your Neet Vitals

C. X-rays  

D. microwaves 

Answer: D

Watch Video Solution

1. The electric �eld portion of an electromagnetic

wave is given by ( all variables in SI units)

 The.E = 10− 4 sin(6 × 105t − 0.01x)

https://dl.doubtnut.com/l/_9E5hYM8lAPwI
https://dl.doubtnut.com/l/_Z7y4VdYd2qXF


Frequency (f) and the speed (v) of

electromagnetic wave are

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

f = 30/π  kHz and v = 1.5 × 107ms− 1

f = 90/π  kHz and v = 6.0 × 107ms− 1

f = 300/π  kHz and v = 6.0 × 107ms− 1

f = 600/π  kHz and v = 7.5 × 107ms− 1

https://dl.doubtnut.com/l/_Z7y4VdYd2qXF


2. In a plane electromagnetic wave, the electric

�eld of amplitude  varies with time in

free space. The average energy density of

magnetic �eld is 

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

1Vm− 1

(in J m − 3)

8.86 × 10− 12

4.43 × 10− 12

17.72 × 10− 12

2.21 × 10− 12

https://dl.doubtnut.com/l/_3fJnbacDWAJL


3. The magnetic �eld of an electromagnetic wave

is given by 

 The wave

length of the electromagnetic wave is

A. 0.314 mm

B. 0.628 mm

C. 6.28 mm

D. 1.26 mm

Answer: C

Watch Video Solution

3 × 10− 7 sin(103x + 6.28 × 1012t).

https://dl.doubtnut.com/l/_3fJnbacDWAJL
https://dl.doubtnut.com/l/_oe3Ojl5cPA9H


Watch Video Solution

4. A place electromagnetic wave is propagating

along the z-direction , then which of the

following is the direction of the magnetic �eld

component.

A. 

B. 

C. 

D. 

Answer: A

( î + ĵ)

( − î + ĵ)

( î − ĵ)

( − î − ĵ)

( î + k̂)

https://dl.doubtnut.com/l/_oe3Ojl5cPA9H
https://dl.doubtnut.com/l/_XjCUgoe1Ulr6


Watch Video Solution

5. An electromagnetic wave travels in xy plane

making an angle  with x-axis. Then the equation

of the wave is

A. 

B. 

C. 

D. 

Answer: A

θ

E = E0 sin(ωt − kx cos θ + ky sin θ)

E = E0 sin(ωt − kx sin θ − ky cos θ)

E = E0 sin(ωt + kx cos θ + ky sin θ)

E = E0 sin(ωt + kx sin θ + ky cos θ)

https://dl.doubtnut.com/l/_XjCUgoe1Ulr6
https://dl.doubtnut.com/l/_AXRNvPvKv3NR


View Text Solution

6. The electric �eld of an electromagnetic wave

travelling through vaccum is given by the

equation  The quantity that

is independent of wavelength is

A. 

B. 

C. 

D. k

E = E0sin(kx − ωt)

k

ω

kω

ω

https://dl.doubtnut.com/l/_AXRNvPvKv3NR
https://dl.doubtnut.com/l/_3M9vFxe2up53


Answer: A

Watch Video Solution

7. The electric �eld of a plane electromagnetic

wave varies with time of amplitude 

propagating along z-axis. The average energy

density of the magnetic �eld in 

A. 

B. 

C. 

3Vm− 1

(in J m − 3)

13.29 × x10− 12

20 × 10− 12

17.72 × 10− 12

https://dl.doubtnut.com/l/_3M9vFxe2up53
https://dl.doubtnut.com/l/_FgykW32TbaLA


D. 

Answer: B

Watch Video Solution

15 × 10− 12

8. The refractive index and the permiability of a

medium are respectively 1.5 and 

. The relative permitivity of the medium is nearly

A. 25

B. 15

C. 81

5 × 10− 7Hm− 1

https://dl.doubtnut.com/l/_FgykW32TbaLA
https://dl.doubtnut.com/l/_tqroQiQ337iM


D. 3

Answer: D

Watch Video Solution

9. If the magnetic �eld B of a polarised

electromagnetic wave oscillates parallel to y-axis

and is given by : . What is

the direction of propagation of the

electromagnetic wave and parallel to which axis

does the associated electric �eld oscillates ? 

By = Bm sin(kz − ωt)

https://dl.doubtnut.com/l/_tqroQiQ337iM
https://dl.doubtnut.com/l/_9jZb4s1cfQtu


A. 

B. 

C. 

D. 

Answer: C

View Text Solution

+ve  y - axis, x - axis

−ve  z - axis, y - axis

+ve  z - axis, x - axis

+ve  x - axis, z - axis

10. The dielectric constant for air is 1.006. The

speed of em wave travelling in air is

, where a is about:a × 108ms− 1

https://dl.doubtnut.com/l/_9jZb4s1cfQtu
https://dl.doubtnut.com/l/_toHT3fidShVQ


A. 3

B. 3.88

C. 2.5

D. 3.2

Answer: A

Watch Video Solution

11. Rank the following radiations according to

their associated energies, greatest �rst.  

(1) yellow light from a sodium lamp 

https://dl.doubtnut.com/l/_toHT3fidShVQ
https://dl.doubtnut.com/l/_S0j34WY3noif


(2) gamma ray emitted by a radioactive nucleus 

(3) radio wave emitted by the antenna 

(4) microwave beam emitted by radar 

A. (2), (1), (4), (3)

B. (1), (2), (3), (4)

C. (3), (4), (1), (2)

D. (1), (2), (4), (3)

Answer: A

View Text Solution

https://dl.doubtnut.com/l/_S0j34WY3noif


12. Arrrange the following electromagnetic waves

in the order of their increasing wavelength: 

(a) -rays (b) microwaves.  

(c) x-rays (d) Radiowaves.

A. Gamma rays lt Micro waves lt AM radio

waves ltFM radio waves

B. Micro waves lt AM radio waves ltFM radio

wave lt Gamma rays

C. Gamma rays ltAM radio waves ltFM radio

wave ltMicro waves

γ

https://dl.doubtnut.com/l/_1Zz4RmY5vksU


D. Gamma rays ltMicro waves ltFM radio

waves ltAM radio waves 

Answer: D

Watch Video Solution

13. Which of the following is the correct

arrangement of the electromagnetic spectrum in

the increasing order of frequency?

A. Microwaves, infrared, radio waves, visible

light, X-rays

https://dl.doubtnut.com/l/_1Zz4RmY5vksU
https://dl.doubtnut.com/l/_eJg8f5uUoyWg


B. Radio waves, microwaves, infrared, visible

light, X-rays

C. X-rays, visible light, infrared, microwaves,

radio waves

D. Microwaves, radio waves, infrared, visible

light, X-rays 

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_eJg8f5uUoyWg


14. In an electromagnetic wave, the electric and

magnetizing �eld are  and .

The maximum energy �ow is:

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

100V /m 0.265A/m

79W /m2

13.2W /m2

53.0W /m2

26.5W /m2

https://dl.doubtnut.com/l/_2Ss1qP7TTLPt
https://dl.doubtnut.com/l/_TF4X13UEEjyt


15. If a source is transmiting electric wave of

frequency  Hz, then wavelength of the

electromagnetic waves transmitted from the

source will be

A. 36.5 m

B. 18.8 m

C. 42.8 m

D. 58

Answer: A

Watch Video Solution

8.2 × 106

https://dl.doubtnut.com/l/_TF4X13UEEjyt


16. What is the order of energy, in eV for a

photon of visible light?

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

10− 2

10− 4

10− 6

10− 8

https://dl.doubtnut.com/l/_TF4X13UEEjyt
https://dl.doubtnut.com/l/_guy4bUsyeda3
https://dl.doubtnut.com/l/_GAS0u1MRadnx


17. A parallel plate capacitor is charged by a

current of  displaced between the

plates of capacitor. When discharge of the

capacitor takes place through a resistance, the

rate of change of electric �ux (in Wb/s) will be 

A. 

B. 

C. 

D. 

Answer: A

View Text Solution

2 × 10− 7A

2.26 × 104

4.26 × 108

3.26 × 106

6.26 × 109

https://dl.doubtnut.com/l/_GAS0u1MRadnx


18. Electromagnetic radiation of frequency ,

wavelength , travelling with velocity v in air,

enters a glass slab of refractive index . The

frequency, wavelength and velocity of light in the

glass slab will be respectively

A. 

B. 

C. 

D. 

n

λ

μ

, and
υ

μ

λ

μ

c

μ

υ, and
υ

μ

c

μ

υ, 2λ and
c

μ

, and c
2υ

μ

λ

μ

https://dl.doubtnut.com/l/_GAS0u1MRadnx
https://dl.doubtnut.com/l/_IjhLB4J0N4Mi


Answer: B

Watch Video Solution

19. The frequency of  wave which is best suit

to observe a particle of radius  is of

order of:

A. 

B. 

C. 

D. 

e. m

3 × 10− 4

1015

1014

1013

1012

https://dl.doubtnut.com/l/_IjhLB4J0N4Mi
https://dl.doubtnut.com/l/_q9YiaQ8LHsCW


Answer: B

Watch Video Solution

20. The condition under which a microwave oven

heats up a food item containing water molecules

most e�ciently is:

A. Microwaves are heat waves, so always

produce heating

B. Infra-red waves produce heating in a

microwave oven.

https://dl.doubtnut.com/l/_q9YiaQ8LHsCW
https://dl.doubtnut.com/l/_X9aUo1TjurUO


C. The frequency of the microwaves must

match the resonant frequency of the water

molecules.

D. The frequency of the microwaves has no

relation with natural frequency of water

molecules

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_X9aUo1TjurUO


21. Ozone layer blocks the radiaitons of wave

length

A. more than 

B. equal to 

C. less than 

D. all of these

Answer: D

Watch Video Solution

3 × 10− 7m

3 × 10− 7m

3 × 10− 7m

https://dl.doubtnut.com/l/_vJwaEuFNG7qs


22. A small metallic ball is charged positively and

negatively in a sinusoidally manner at a

frequency of  The maximum charge on

the ball is . What is the displacement

current due to the alternating current?

A. 6.28A

B. 3.8A

C. 

D. 

Answer: A

106cps.

10− 6C

3.75 × 10− 4A

122.56A

https://dl.doubtnut.com/l/_gYZrIhXdWPv5


Watch Video Solution

23. A plane electromagnetic wave travels in

vacuum along z-direction. What can you say

about the direction of electric and magnetic �eld

vectors?

A. 

B. 

C. 

D. 

î and ĵ

î and − ĵ

j and î

k̂ and î

https://dl.doubtnut.com/l/_gYZrIhXdWPv5
https://dl.doubtnut.com/l/_GMNxaWBMOjgY


Answer: A

Watch Video Solution

24. For e.m. wave propagating along x-axis,

. What is the maximum value of

magnetic �eld? 

A. 

B. 

C. 

D. 

Emax = 30V /m

10− 7T

10− 8T

10− 9T

10− 6T

https://dl.doubtnut.com/l/_GMNxaWBMOjgY
https://dl.doubtnut.com/l/_fsWXgRcsUq02


Answer: A

Watch Video Solution

25. Electromangnetic waves travel in a medium

at a speed of . The relative

permeabillity of the medium is 1.0. Find the

relative permitivity of the medium.

A. 2.2

B. 

C. 

2.2 × 108ms− 1

4.00

2.30

https://dl.doubtnut.com/l/_fsWXgRcsUq02
https://dl.doubtnut.com/l/_183XhIQOfF8v


Aipmt Neet Mcqs

D. 2.35

Answer: B

Watch Video Solution

1. Which of the following statement is false for

the properties of electromagnetic waves?

A. Both electric and magnetic �eld vectors

attain the maxima and minima at the same

https://dl.doubtnut.com/l/_183XhIQOfF8v
https://dl.doubtnut.com/l/_ckTsV0gUoJWY


place and same time.

B. The energy in electromagnetic wave is

divided equally between electric and

magnetic vectors.

C. Both electric and magnetic �eld vectors are

parallel to each other and perpendicular to

the direction of propagation of wave.

D. These waves do not require any material

medium for propagation.

Answer: C

https://dl.doubtnut.com/l/_ckTsV0gUoJWY


Watch Video Solution

2. The electric �eld on an electromagnetic wave

in free space is given by 

,  

Where t and x are in seconds and metres

respectively. It can be inferred that 

(1) the wavelength  is . 

(2) the wave number k is   

(3) the wave amplitude is   

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

which one of the following pairs of statement is

correct?

E = 10 cos(107t + kx) ĵV /m

λ 188.4m

0.33rad/m

10V /m

https://dl.doubtnut.com/l/_ckTsV0gUoJWY
https://dl.doubtnut.com/l/_TMLAvCDE3WcG


A. (2) and (4)

B. (1) and (2)

C. (2) and (3)

D. (1) and (3)

Answer: D

Watch Video Solution

3. The electric and the magnetic �eld, associated

with an e.m. wave propagating along the axis,

can be represented by

+z

https://dl.doubtnut.com/l/_TMLAvCDE3WcG
https://dl.doubtnut.com/l/_ijh3RwYUQFiU


A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

[
→
E = E0 î,

→
B = B0 ĵ]

[
→
E = E0k̂,

→
B = B0k̂]

[
→
E = E0 ĵ,

→
B = B0k̂]

[
→
E = E0 ĵ,

→
B = B0k̂]

4. The decreasing order of wavelength of

infrared, microwave, ultraviolet and gamma rays

is

https://dl.doubtnut.com/l/_ijh3RwYUQFiU
https://dl.doubtnut.com/l/_NK88iMksLh3E


A. microwave, infrared, ultraviolet, gamma

rays

B. gamma rays, ultraviolet, infrared,

microwaves

C. microwaves, gamma rays, infrared,

ultraviolet

D. infrared, microwave, ultraviolet, gamma

rays 

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_NK88iMksLh3E


5. The electric �eld associated with an

electromagnetic wave in vacuum is given by

  

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

second respectively. The value of wave vector k is

A. 

B. 

C. 

D. 

Answer: A

→
E = 40 cos(kz − 6 × 108t) î,

2m− 1

0.4m− 1

6m− 1

3m− 1

https://dl.doubtnut.com/l/_NK88iMksLh3E
https://dl.doubtnut.com/l/_f2VW7AkQiOzV


Watch Video Solution

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

amplitude of electric �eld for an electromagnetic

wave propagating in vacumm is equal to

A. the speed of light in vacuum

B. reciprocal of speed of light in vacuum

C. the ratio of magnetic permeability to the

electric susceptibility of vacuum

D. unity

https://dl.doubtnut.com/l/_f2VW7AkQiOzV
https://dl.doubtnut.com/l/_NsKhMluZUvpG


Answer: B

Watch Video Solution

7. The condition under which a microwave oven

heats up a food item containing water molecules

most e�ciently is:

A. Microwaves are heat waves, so always

produce heating.

B. Infra-red waves produce heating in a

microwave oven.

https://dl.doubtnut.com/l/_NsKhMluZUvpG
https://dl.doubtnut.com/l/_6VPR6knsMp5K


C. The frequency of the microwaves must

match the resonant frequency of the water

molecules.

D. The frequency of the microwaves has no

relation with natural frequency of water

molecules.

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_6VPR6knsMp5K


8. Light with an enargy �ux of 

falls on a perfectly re�ecting surface at normal

incidence. If the surface area is , the

average force exerted on the surface is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

25 × 104Wm− 2

15cm2

1.25 × 106( − 6)N

2.50 × 10− 6N

1.20 × 10− 6N

3.0 × 10− 6N

https://dl.doubtnut.com/l/_lvtzCj4jpWQf


9. A radiation of energy  falls normally on a

perfctly refelecting surface . The momentum

transferred to the surface is

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

E

2E

C 2

E

C 2

E

C

2E

C

https://dl.doubtnut.com/l/_lvtzCj4jpWQf
https://dl.doubtnut.com/l/_3fpc1mmOMbHX


10. The energy of the electromagetic wave is of

the order of  keV. To which part of the

spectrum dose it belong?

A. Ultraviolet rays

B. -rays

C. X-rays

D. Infrared rays

Answer: C

Watch Video Solution

15

γ

https://dl.doubtnut.com/l/_3fpc1mmOMbHX
https://dl.doubtnut.com/l/_kKban8Dx5h4S


11. Out of the following options which one can be

used produce a propagating electromagnetic

wave?

A. A chargeless particle

B. An accelerating charge

C. A charge moving al constant velocity

D. A stationary charge

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_QsnsxvyLq5Ly
https://dl.doubtnut.com/l/_x3dX0IHlHsld


12. A  resistance and a capacitor of 

reactance are connected in series across a  V

source. When the capacitor is  charged, the

peak value of the displacement current is

A. 2.2 A

B. 

C. 4.4 A

D. 

Answer: A

Watch Video Solution

100Ω 100Ω

220

50 %

4.4

11√A

https://dl.doubtnut.com/l/_x3dX0IHlHsld


13. In an electromagnetic wave in free space the

root mean square value of the electric �eld is

. The peak value of the magnetic

�eld is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

Erms = 6V /m

2.83 × 10− 8T

0.70 × 10− 8T

4.23 × 10− 8T

1.41 × 10− 8T

https://dl.doubtnut.com/l/_x3dX0IHlHsld
https://dl.doubtnut.com/l/_BrOPW9lgT79I


Watch Video Solution

14. An  wave is propagating in a medium

whith a velocity . The instantaneous

oscillating electric �eld of this of em wave is

along  axis. Then the direction of oscillating

magnetic �eld of the  wave will be along

A.  direction

B.  direction

C.  direction

D.  direction

EM

→
v = vî

+y

EM

−z

+z

−y

−x

https://dl.doubtnut.com/l/_BrOPW9lgT79I
https://dl.doubtnut.com/l/_YjSPAONqp5f1


Answer: B

Watch Video Solution

15. A parallel plate capacitor 20  is being

charged by a voltage source whose potential is

changing at the rate of 3 V/s. The conduction

current through the connecting wires, and the

displacement current through the plates of the

capacitor, would be, respectively:

A. zero, zero

B. zero, 

μF

60μA

https://dl.doubtnut.com/l/_YjSPAONqp5f1
https://dl.doubtnut.com/l/_u0qe4y6ER1zG


C. 

D. , zero

Answer: C

Watch Video Solution

60μA, 60μA

60μA

https://dl.doubtnut.com/l/_u0qe4y6ER1zG

