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1 (b)

The density of air in mesosphere with height decreases from 1/ 103 to 1/105 times that 

due to the surface of earth

2 (d)

Intensity of electromagnetic wave is 𝐼 =
𝑃av4𝜋 × 𝑟2 =

𝐸2
0

2μ0𝑐
or  𝐸0 =

𝜇0𝑐𝑃av2𝜋𝑟2

=
(4𝜋 × 10―7) × (3 × 108) × 8002𝜋 × (4)2

= 54.77 Vm―1

3 (d)

The earth’s atmosphere above the height of 80 km up to 400 km is called Ionosphere

4 (a)𝑑 = 2ℎ𝑅 or ℎ = 𝑑2/2𝑅
7 (c)𝑖 =

𝑑𝑞𝑑𝑡 =
𝑑𝑑𝑡(𝑞0 sin2𝜋𝑓𝑡) = 𝑞02𝜋𝑓 cos2𝜋𝑓𝑡

8 (a)

Here, 𝜆 =
𝑐𝑣 =

3 × 108

8.2 × 106 = 36.6 m

9 (c)

Here, 𝐸 = 1500 Vm―1, 𝐵 = 0.4 Wbm―2

Minimum speed of electron along the straight line
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              𝑣 =
𝐸𝐵 =

1500

0.4
= 3750

                  =  3.75 × 103 ms―1

10 (c)𝑣 = 𝐸/ℎ = 3.3 × 10―6 /6.6 × 10―34 

= 5 × 1017 Hz

11 (d)

Given , frequency of EM waves 

                                                    v = 8.196 ×  106 Hz

Velocity of EM waves      (𝑣) =  3 ×  108 m/s∴ Wavelength of EM waves 𝜆 =
𝑣𝑉

                                                        =  
3 ×  108

8.196 ×  106 =  36.60 m

                                                        =  3660 cm

12 (a)

The phase velocity of a wave is rate at which the phase of the wave propagates in space. 

This is the speed at which the phase of any one frequency component of the wave travels. 

For such a component, any given phase of the wave will appear to travel at the phase 

velocity. It is given in terms of wave’s angular velocity 𝜔 and wave number 𝑘 by 𝑣𝑝 =
𝜔𝑘 .

13 (d)

The electron placed in the path of electromagnetic wave will experience force due to 

electric field vector and not due to magnetic field vector

15 (b)𝑐 =
1𝜇0𝜀0

    and   𝑐 = 𝐸0/𝐵0

16 (b)

Velocity of light in a medium,𝑐 =
1μ0ε0μ𝑟ε𝑟 =

1με
18 (c)

Here,  𝑘𝑥 = θ  or  𝑘 = θ/𝑥
And  𝜔𝑡 = θ0   or   𝜔 = θ0/𝑡∴  𝑘/𝜔 = 𝑡/𝑥 = 1/(𝑥/𝑡) =

1𝑣, where 𝑣 is the velocity of electromagnetic wave, which is 

independent of wavelength of wave but depends upon the nature of medium of 

propagation of wave

19 (d)
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Ultraviolet is absorbed by the ozone layer.
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