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ANSWER ANY 5 QUESTIONS

Question 1 [20 marks]
a) Define total Internal Reflection in fiber optics with necessary diagram.	[2 marks]
b) Describe the functions of the following components with the aid of necessary diagram.
i) Directional Coupler							[5 marks]
ii) Magic Tee								[5 marks]
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.										[8 marks]
Question 2 [20 marks]
a) What is an Electromagnetic Spectrum? Describe the features and applications of Radio Frequency waves.									[10 marks]
b) Describe the properties of Electromagnetic waves. 				[6 marks]
c) Describe the propagation of Electromagnetic wave with the aid of a diagram.	[4 marks]
Question 3 [20 marks]
a) What are the uses of a waveguide?						[3 marks]
b) Describe the following waveguide with necessary diagrams.	
i) Step index fiber								[7 marks]
ii) Graded index fiber								[7 marks]
c) Define a TE mode.								[3 marks]
Question 4 [20 marks]
a) A silica optical fiber with a core diameter large enough to be considered by ray theory analysis has a core refractive index of 1.50 and a cladding refractive index of 1.47. Determine the critical angle at the core–cladding interface, Numerical Aperture and the acceptance angle in air for the fiber.						[6 marks]
b) Describe the function of an isolator in a waveguide.				[2 marks]
c) Describe the following terms used in Electromagnetic Radiation with necessary diagram,
i) Diffraction, 								[2 marks]
ii) Scattering 								[2 marks]
iii) Interference								[4 marks]
iv) Refraction									[2 marks]
v) Polarisation								[2 marks]
Question 5 [20 marks]
a) Find the inductance per unit length of a co-axial cable radius of inner and outer conductors are 1mm and 3mm respectively. Assume relative permeability as unity.
[5 marks]
b) A coil of 500 turns wound on a iron ring of medium radius 10cm and cross section area of 3cm2. Find the self-inductance of the winding, if the relative permeability of iron is 800.										[5 marks]
c) What is a Parasitic Array Antenna?						[2 marks]
d) Describe the functions of each component in a Parasitic Array Antenna with necessary diagram.		[8 marks]
Question 6 [20 marks]
a) Define Doppler Effect with an example						[4 marks] 
b) Describe the types of Continuous wave radar system with the aid of necessary diagram.	[12 marks]
c) Find the Characteristics impedance of  a transmission line of 1600Hz, if the following measurements have been made on the line at 1600Hz, , 		[4 marks]
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