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ANSWER ALL QUESTIONS
Question 1 [25 marks]
a) A light ray travelling in a medium with a refractive index of 1.75, strikes the surface of a block of glass at an angle of incidence of . The block of glass has a refractive index of 1.5. Calculate the critical angle for total internal reflection at the interface.	[5 Marks]  
b) Describe the right-hand rule for electromagnetic radiation.			[3 Marks]
Forefinger Points the direction of the electric field (E), Middle finger points the direction of the magnetic field (B) and Thumb Points the direction of wave propagation .
c) A Charge  is located at P(-6,4,6) and a charge  is located at R (5,8,-2) in a free space. Find the force exerted on  by . The distance given are in meters.		[13 Marks]
d) Compare TE and TM Mode		[4 Marks]
Question 2 [25 marks]
a) Describe the following terms used in Electromagnetic Radiation with necessary diagram,
i) Diffraction, 								[3 Marks]
ii) Total Internal Reflection, 						[3 Marks]
iii) Scattering 								[3 Marks]
iv) Refraction									[3 Marks]
b) Given the speed of light is . Calculate the refractive index of the medium if the speed of the light in that medium is  		[4 Marks]
c) Differentiate modulation and demodulation 					[4 Marks]

d) What is TEM mode? Why can they not propagate through a rectangular metal waveguide?									[5 Marks]
Question 3 [25 marks]
a) A radar system transmits a signal with a frequency of 2.6GHz. The doppler shift signal has been calculated as 21KHz. Calculate the velocity of the target.		[5 Marks] 
b) A continuous wave radar system operates with a speed of light of velocity . If the Radar measures a time delay of . Calculate the distance to the target.										[5 Marks]
c) An Optic Fiber has a Numerical aperture  (NA) of 0.32, and the refractive index of the cladding is 1.40. Calculate the refractive index of the core and the acceptance angle, assuming the light enters the fiber from air.					[5 Marks]
d) Define the Doppler Effect.							[3 Marks] 
e) Describe the functionality of a 4 port Magic TEE used in microwave communication shown in figure 1.								[7 Marks]
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Figure 1: Magic Tee


Question 4 [25 marks]
a) Describe the working of a Frequency modulated Continuous wave radar, with the aid of a functional Block diagram.	[14 Marks]
b) List the different ways to reduce the radar cross-section.		[5 Marks] 
c) Describe Active Radar homing		[6 Marks] 
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