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ANSWER ALL QUESTIONS
Question 1 [25 marks]
a) A Laser emits light with a wavelength of 650nm. Calculate the frequency of the emitted light. (Hint: )							[4 Marks]
b) A light ray travelling in a medium with a refractive index of 1.6, 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 between air and glass interface.								[5 Marks]  
c) Describe the following scattering theories with the aid of necessary diagrams.
i) Rayleigh Scattering							[6 Marks]
ii) Mie Scattering								[6 Marks]
d) Compare TE and TM Mode. 							[4 Marks]
Question 2 [25 marks]
a) Describe the functions of each element in a Yagi-Uda Antenna.	[10 marks]
b) An Optic Fiber has a Numerical aperture  (NA) of 0.48, and the refractive index of the cladding is 1.45. Calculate the refractive index of the core and the acceptance angle, assuming the light enters the fiber from air.					[8 Marks]
c) What is signal modulation? Describe the benefits of modulating the signal in RF communication.									[7 Marks]
Question 3 [25 marks]
a) Determine the force exerted on charge  by charge  in free space. Charge  with a magnitude of   is positioned at point A(-5,4,6)  and Charge  with a magnitude of  is positioned at point B(4,8,-2). All distance are measured in meters.													[15 Marks]
b) A radar system transmits a signal with a frequency of 5 GHz. The system detects a moving target with a radial velocity of 1000m/s. Calculate the Doppler frequency shift.											[5 marks]
c) 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]
Question 4 [25 marks]
a) A Volume charge density is expressed as . Find the total charge inside the volume (-1and	[12 Marks]
b) Describe the functionality of a 4 port Directional coupler used in microwave communication shown in figure 1.		[7 Marks]
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Fig 1: 4 Port Directional Coupler
c) Describe the primary types of radar used for tracking?		[6 marks]
					Diwedd/End
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