KENYA AERONAUTICAL COLLEGE
DIPLOMA IN AERONAUTICAL ENGINEERING
YEAR 3, TERM 1
COMMUNICATION &NAVIGATION SYSTEMS
DIP 08 AVIONICS.
END TERM 
NAME: __________________
DATE: November 16, 2012				TIME:  3 HOURS
STARTING TIME: 1300 HRS

Instructions:
1. Attempt all the questions
1. (a)	Define the following with respect to receivers.       		 (3 marks)
(i) Sensitivity
(ii) Selectivity
(iii) Image frequency
(b)	(i)	Draw a well labeled block diagram of a frequency modulated receiver and 
explain the function of each block.
(ii)	Outline three advantages of envelope detector.          (3 marks)

(c)	 A super heterodyne receiver has an IF of 470KHZ and is tuned to 1065 KHZ. Given that C=0.1F and L is 1.2 mH. Determine:
(i) Local oscillator frequency
(ii) Image frequency
(iii) Image rejection ratio in dB             		   (6 marks)
2. (a)	(i)	State two advantages of low level modulation
(ii)	With the aid of a well- labeled diagram, explain the operation of a varactor diode modulator.					(9 marks)

(b)	Show that the capacitance change introduced in a modulator is given by  							    (7 marks)
(c)	A double side band transmitter radiates 200Kw when modulated to a depth of 60%.Determine
(i) The depth of modulation necessary to increase the radiated power to 220 Kw
(ii) The percentage of the lower side bands power to the new  radiated power(4)
3. Discuss the following radio navigation aids using well labeled diagrams with emphasis on operation, frequencies, and components
(i) Instruments landing system	
(ii) Distance measuring equipment                			(20 marks)
4. (a)	(i)	Outline two application of radar beacons
(ii)	Explain the operation of pulsed radar system using a block diagram   
(10marks)
(b)	(i)	Show that Doppler frequency in a radar system is given by (4 marks)

				
(ii)	A fighter aircraft travels through space at a radial velocity of 1000km/hr with a transmission beam of frequency 10 GHZ.
Calculate the Doppler shift 						(2 marks)
(c)	A radar system operating at 6 GHZ radiate 600Kw towards an object 100km away. If the capture area is 8m2. Find the minimum receivable power. 	(4 marks)
5. (a)	Define the following with respect to antennas
(i) Polarization
(ii) Radiation resistance
(iii) Beam width
(b)	Derive the expression for the field strength of a practical antenna such that 

								(5 marks)

(c)	(i)	Using the diagram below show that power radiated by a current element is given 

by  from first principle			(8 marks)






(ii)	Outline four advantages of Yagi antenna   			  (4 marks)
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