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ANSWER ALL QUESTIONS
Question 1 [25 marks]
a) What is a Radiation pattern? What are the types of radiation patterns associated with antennas?	[6 Marks]
b) Calculate the length of the driven element, director and reflector for a 3 element Yagi - Uda antenna designed to operate at a frequency of 300MHz. also Calculate the distance between antenna elements, if the distance from the driven element to the reflector is 0.15λ, and the distance from the driven element to the director is 0.2λ. Note that the difference between the length of each adjacent antenna element is 5%.	[10Marks]
c) A Monopole antenna resonates at a frequency of 1GHz, calculate the operating wavelength and the length of the antenna.		[5 Marks]
d) Differentiate half-power Beamwidth and null to null Beamwidth		[4 Marks]
Question 2 [25 marks]
a) A helical antenna is designed for satellite communication and operates at a frequency of 5 GHz. It has a diameter of 10cm and a pitch of 3cm. Calculate the transition distance from the near field to the far field for this helical antenna. 			[5 Marks]
b) Describe the following terms used in the Radiation pattern of antenna  with the aid of necessary diagram (label the following terms in the diagram).	[2 Marks- diagram]
i) Main Lobe								[2 Marks]
ii) Side Lobe									[2 Marks]
iii) Nulls									[2 Marks]
iv) Back Lobe.								[2 Marks]
c) What is a phased array antenna? How does it operate?			[5 Marks]
d) A rectangular waveguide having a width of 3.21cm and height of 1.1cm transmits  mode. Calculate the cutoff frequency and the cutoff wavelength			[5 Marks]
Question 3 [25 marks]
a) Describe the function of a Magic Tee and derive the S- Matrix.	[8 Marks]
b) A transmission line working at radio frequencies has the following constants  .  The line is terminated with  a resistive load of . Calculate the reflection coefficient and standing wave ratio.			[6 Marks]
c) A two port network is known to have the following scattering matrix. Determine the following. 

i) If the network is reciprocal.		 				[2 Marks]
ii) If the network is a lossless network.					[2 Marks]
iii) Calculate the return loss at port 1 when port 2 is terminated with a load that matches the network's impedance.					[3 Marks]
d) Differentiate between a Broadside Array and an End Fire array Antenna.	[4 Marks] 
Question 4 [25 marks]
a) A 50  loss less transmission line is terminated in a load impedance of . Use the smith chart to calculate the following
i) VSWR									[3 Marks]
ii) Voltage reflection Coefficient						[2 Marks]
iii) Return Loss								[2 Marks]
iv) Input impedance of the line, given the line is 2.35𝜆 long.		[5 Marks]
v) Input admittance of the line.						[3 Marks]
b) Identify the antennas listed in table 1 given below .				[5 Marks]
Table 1: List of antennas
	Question Number
	Antenna

	i) 
	


	ii) 
	[image: EDX220 (PTC Folded Dipole) - MobileMark]

	iii) 
	[image: Horn Antenna : Working, Types, Radiation Pattern & Its Applications]

	iv) 
	[image: Rhombic antenna - Wikipedia]

	v) 
	[image: ]


c) At a frequency of 120MHz, a loss less transmission line has a transmission impedance of 300Ω and a wavelength of 2.5m. Calculate L and C.				[5 Marks]
Diwedd/End
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