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ANSWER ALL QUESTIONS

Question 1 [25 marks]
a) How does an Electromagnetic wave propagate?	List any two properties of EM waves.											[4 Marks]
b) A Laser emits light with a wavelength of 650nm. Calculate the frequency of the emitted light. (Hint: )							[3 Marks]
c) Describe Fleming’s Right hand rule.						[3 Marks]
d) Describe the following scattering theories with the aid of necessary diagrams.
i) Rayleigh Scattering							[5 Marks]
ii) Mie Scattering								[5 Marks]
iii) Raman Scattering								[5 Marks]
Question 2 [25 marks]
a) Two Points A(2,2,1) and B(3,-4,2) are given in the rectangular system. Obtain the vector from A to B and a unit vector directed from A to B				[5 Marks]  
b) Define a TE mode.. 								[2 Marks]
c) 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.					[5 Marks]
d) Describe the following terms used in Electromagnetic radiation
i) Diffraction								[2 Marks]  
ii) Numerical Aperture							[2 Marks]  
iii) Dispersion.								[2 Marks]
iv) Total Internal Reflection							 [2 Marks]
v) Critical angle								[2 Marks]
e) What is signal modulation?							[3 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.													[10 Marks]
b) Describe the functions of the following components with the aid of necessary diagram.
i) Directional Coupler							[4 Marks]
ii) Magic Tee								[4 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.										[3 Marks]
d) Define Doppler Effect. With example						[4 Marks] 
Question 4 [25 marks]
a) Describe the functions of each element in a Yagi-Uda Antenna.		[8 Marks]
b) What is an Electromagnetic Spectrum? Describe the features and applications of Radio Frequency waves  with necessary diagrams.	[10 Marks]
c) What are the uses of a waveguide? Describe a step index fiber with necessary diagram.	[7 Marks]
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