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1 (a) 
Use method of dimensions. Equating the dimensions of two sides we note the relation 
(a)Is dimensionally correct 

2 (d) 
On the basis of dual nature of light, Lious de-Broglie suggested that the dual nature is not only of 
light, but each moving material particle has the dual nature. He assumed a wave to be associated 
with each moving material particle which is called the matter wave. The wavelength of this wave 
is determined by the momentum of the particle. If 𝑝 is the momentum of the particle, the 
wavelength of the wave associated with it is 

𝜆 =
ℎ

𝑝
 

Where ℎ is Plank’s constant. 
Since, it is given that, alpha, beta and gamma rays carry same momentum, so they will have same 
wavelength. 
 

3 (b) 
Velocity of photon in vacuum is constant for all frequencies 
 

4 (c) 
A changing electric field produces a changing magnetic field and 𝑣𝑖𝑐𝑒 − 𝑣𝑒𝑟𝑠𝑎 which gives rise to 
a transverse wave known as Electromagnetic Wave. The time varying electric and magnetic fields 
are mutually perpendicular to each other and also perpendicular to the direction of propagation 
of this wave. 
 

5 (d) 

Energy of a photon 𝐸 =
ℎ𝑐

𝜆
 

∴             Wavelength 𝜆 =
ℎ𝑐

𝐸
 

=
6.6 ×  10−34 ×  3 ×  108

13.2 × 103  ×  1.6 ×  10−19
 

=  0.9375 ×  10−10 m 
=  1 Å 

Wavelength range of X-rays is from 10-11 m to 10-8 m (0.1 Å to 100 Å). 
Therefore, the given electromagnetic radiation belongs to the X-ray region of electromagnetic 
spectrum. 
 

6 (c) 
Equation second shows that the electromagnetic wave travels along the positive 𝑥-axis 
 

7 (b) 
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𝐵 =
μ0

4π

2𝑖𝐷

𝑟
=

μ0

4π
× 𝜀0

𝑑ϕ𝐸

𝑑𝑡
 

=
μ0

2π

2𝑖𝐷

𝑟
=

μ0

4π

2

𝑟
× 𝜀0

𝑑ϕ𝐸

𝑑𝑡
 

=
μ0𝜀0π𝑟2𝑑𝐸

2π𝑟𝑑𝑡
=

μ0𝜀0𝑟

2

𝑑𝐸

𝑑𝑡
  

 
9 (c) 

𝐸 =
ℎ𝑐

𝜆
; minimum the wavelength, the maximum the energy of a 𝜆 ray. Therefore rays have 

minimum wave length 
 

10 (d) 

𝑉 =
ℎ𝑐

𝑒𝜆
=

6.6 × 10−34 × 3 × 108

1.6 × 10−19 × 10−10
= 10,000 V 

 
11 (b) 

ψ(𝑥,𝑡) = 103 sin 𝜋(3 × 106 𝑥 − 9 × 1014 𝑡) 

= 103 sin 3 × 106 𝜋(𝑥 − 3 × 108 𝑡) 
Comparing it with the relation 

ψ(𝑥,𝑡) = 𝑎 sin
2𝜋

𝜆
(𝑥 − 𝑐𝑡); We note that 

𝑐 = 3 × 108 ms−1 
 

13 (a) 
Solar radiations are transverse Electromagnetic waves. The central core of the sun emits a 
continuous Electromagnetic Spectrum. 
 

14 (c) 

𝑐 =
1

√μ0ε0

   or  
1

μ0ε0
= c2 

= [M0LT−1]2 = [M0L2T−2] 
 

16 (c) 
Speed of  Electromagnetic Waves in vacuum 

               =
1

√𝜇0𝜀0
= costant 

17 (c) 
Number of oscillator in coherence length 

=
𝑙

𝜆
=

0.024

5900 × 10−10
 

= 4.068 × 106 
18 (d) 

Electric energy density 

     𝑢𝑒  =  
1

2
𝜀0𝐸rms

2  

𝐸rms  =  
𝐸0

√2
 

     𝑢𝑒  =  
1

4
𝜀0𝐸0

2 

 
19 (a) 

𝑑 = √2ℎ𝑅   or   𝑑 ∝ ℎ1/2 
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20 (a) 

For an  Electromagnetic Wave (in vacuum), 

Velocity 𝑐 =  
1

√μ0ε0
 =  3 ×  108 ms−1 

Air acts almost as vacuum, hence 
                          
    𝑎 = 3(approx) 
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