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ANSWER ALL QUESTIONS

Question 1 [25 Marks]
a) Describe the fundamental properties of Electromagnetic waves.					[6 Marks]
b) Given the speed of light in vacuum is , Calculate the refractive index of a medium if the speed of the light in the medium is .  		[4 Marks]
c) Describe the following terms used in Electromagnetic radiation
i) Diffraction								[2 Marks]  
ii) Numerical Aperture							[2 Marks]  
iii) Dispersion.								[2 Marks] 
d) An optic fiber has a numerical aperture  (NA) of 0.48, and the refractive index of the cladding is 1.45. Apply appropriate computational techniques to calculate the refractive index of the core and the acceptance angle, assuming light enters the fiber from air.												[5 Marks]
e) Explain Active Radar Homing.							[4 Marks] 
Question 2 [25 Marks]
a) A conductor located at a point  is influenced by an electric field generated by a nearby point charge  of  placed at  in air. Calculate the electric field intensity vector at the conductors position, applying appropriate mathematical principles.						[13 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 glass block has a refractive index of 1.5. Calculate the critical angle for total internal reflection at the interface.	[5 Marks] 
c) What is signal modulation? Describe the benefits of modulating a signal in RF communication system.								[7 Marks]



Question 3 [25 Marks]
a) Describe the functions of each component in a Parasitic Array Antenna with necessary diagram.	[10 Marks]
b) What is Frequency Hopping Spread Spectrum? List any two applications. 		[4 Marks]  
c) Using principles of magnetism, analyse the magnetic force per unit length between two parallel wires carrying currents of 3A and 6A in the same direction, placed 5cm apart in free space. Given that the permeability of free space is. Calculate the force per unit length between the wires.	[6 Marks]
d) 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 radar system transmits a signal with a frequency of 2 GHz. The system detects a moving target with a radial velocity of 1000m/s. Calculate the Doppler frequency shift observed by the radar system.							[5 Marks]
b) Define the following Maxwell’s equation
i) Gauss Law of Electricity							[3 Marks]
ii) Faradays Law of induction						[3 Marks]
c) Describe the function of a 3 port circulator in RF communication		[5 Marks]
d) Given two vectors  and . Find the vector that is perpendicular to both the vectors and verify the resulting vector is perpendicular to and 	[6 Marks]
e) Apply appropriate computational techniques to calculate the frequency of a laser emitting light with a wavelength of 800nm. (Hint: )			[3 Marks]
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