
UNIT 05 
(EM waves) 

 
1 MARK QUESTIONS: 
 
Q1: Does the colour of radiation depend on its frequency or on wavelength. 
 
Q2:  What physical quantity is the same for X-rays of wavelength 1A, green 

light of wavelength 5500A0 & radiation of wavelength 21cm? 
 
Q3: Electromagnetic radiations with wavelength: 

1): λ1 are used to kill germs in water purifiers. 
2): λ2 are used in T.V communication system. 

 
 
2 MARK QUESTIONS: 
 
Q4: Why stationary charges & constant currents do not produce 

electromagnetic waves? 
 
Q5: If the electric field that constitutes an electromagnetic wave 

conservative? Justify your answer. 
 
Q6: The radio waves, the infrared, the visible ray are EM radiations. Then 

how are they different from each other? 
 
3 MARK QUESTIONS: 
 
Q7: Suppose that the electric field of an electromagnetic radiation wave in 

vacuum is E=(3.1N/C cos[1.8rad/m]y+5.4 × 106 rad/s)t] 
 
1):  What is wavelength, λ? 
2): What is frequency, ν? 
3): What is magnitude of the magnetic field of the wave? 
 
 
Q8: Although in an electromagnetic wave the ratio of the electric field to the 

magnetic field is a constant still we say that the vision of our eye is  due 
to only electric field. 
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Answers 

1. Frequency. 
2. Speed. 
3. 1) λ1 corresponds to ultraviolet spectrum. 

         2) λ2  corresponds to radio waves. 
4. A stationary charge & constant current produce a constant electric field 

& constant magnetic field respectively. A constant electric field can't 
generate a magnetic field likewise a constant magnetic field cannot 
generate a electric field. Hence, EM waves can't be produced. 

5. No, the electric field produced by a time varying magnetic field is non 
conservative. So that electric field that constitutes the EM waves is non-
conservative. 

6. They are different because the way they interact with matter is 
different. Interaction depends on the energy of the EM waves, which in 
turn depends upon its frequency (E=hv). 

7. 1): λ=2 π /k= 3.5m. 
         2): ν=w/2π = 5.4x106/2π = 0.86MHg. 
         3): B0 = E0/C = 3.1/3x108 = 10nT. 

8. The vision of our eye is due to the force experienced by the moving 
charge on our retina. The moving charge experiences force both due to 
electric & magnetic fields. 

 FE  = qE,            
 FB  = qVB   
 FE/FB  = E/VB  
  = C/V.  
 
 C/V>108 . Therefore moving particle oscillates primarily due to the 
 electric field. 
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