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answer ANY THREE QUESTIONS FROM FOUR



Calculators may be used

Test is worth 80% of overall assessment







QUESTION 1 

i) a)	Name the circuit shown below (Fig.1) and describe its operation.			4 marks
b)	Determine the output voltage (Vout) of Fig.1 assuming R = 5kΩ, 
	Rgain is 1kΩ, V2 = 2V and V1 = 3V.						6 marks
[image: ]	  












ii) Using a single diagram, define the bias points of a Class “A” amplifier, Class “B” 
amplifier and a Class “AB” amplifier. Describe the main attributes of these three
classifications.											6 marks

[image: ]

iii) Describe, with the aid of a diagram, the principle of operation of a “push-pull” 
power amplifier arrangement using bipolar transistors.					4 marks  


                                                        



QUESTION 2


i) Assume the following information for Fig .2, below.
[image: ]
		RG1 = 1MΩ, RG2 = 330kΩ, RS = 1.8kΩ, RD = 2kΩ, VDD = 10V and VGS = -1.52V.
		Hence determine approximate values for:
a)	VG, IDS, VS and VD and i.e. the d.c. bias conditions	         			           6 marks
b)	RIN, ROUT and AV, i.e. the ac performance parameters	  	  	           4 marks



ii)     Determine the output voltage (Vout)  and output  power for the two stage linear 
	      amplifier (Fig.3), shown below, if the input voltage (Vs) is 28mVpk-pk. 		   	8 marks   																			          	         	
[image: ]

   Fig.3



iii)	Explain why the typical input and output capacitors for an ac amplifier are not shown
		on  Thevenin Equivalent Circuits such as in Fig.3 for example.	              		2 marks




QUESTION 3

i)	For the Series Regulator circuit shown (Fig.4) below assume D1 is a 5.6V Zener
		 diode and the  turn-on voltage for transistor Q2 base /emitter is 0.6V
	
a) Briefly explain the meaning of the term “regulation”.        			    	1.5marks 
b) Determine a suitable value for the constant current limiting resistor (Rcc)
		 if the supply is to limit load current to no more than 0.2 amps.	                  	1.5marks
c) Briefly describe the operation of the constant current circuit.		         	2 marks
d) Briefly describe the purpose of the operational amplifier in the circuit.	            3 marks
e)	Calculate the output voltage if R3 = R2 = 15kΩ.	  			            2 marks
[image: ]Fig.4


ii)	Calculate, from first principles, the output of the Differential Amplifier shown
				 below in  (Fig.5) 
[image: ]		
	    




		
                                                                                                                                                                  			       



														    5 marks	Fig.5


	iii)	The diagram of the differential Amplifier in Fig.5  makes use of a “double- ended” input.
		Explain the difference between, and the benefits of using a double ended input amplifier
		compared with a single ended input amplifier. Use diagrams to aid your answer.		     5 marks

  


QUESTION 4

i)		Determine, FROM FIRST PRINCIPLES, the output voltage of the Summing Op-Amp
 		circuit shown in Fig.6 below.
[image: ]











       Fig.6

		         									 			    6 marks



ii)	Explain, with the aid of a diagram(s), how the input coupling capacitor and Thevenin 
		equivalent resistance of  the FET amplifier shown in Fig.1 above may control the low
		frequency cut-off of the amplifier.								     4 marks

iii)	A non- inverting operational amplifier may be characterised by the following 
	         	equation:

	Aov   = 	AOL				
                                         ( 1 + β.AOL )
	
	a)	If  AOL = 100,000 , determine the feedback factor (β) required to achieve an
		 overall gain of  11.							                 	     4 marks

		b)	Show how this gain may be achieved using suitable resistors values.    	  	     2 marks

iv)	Explain the meaning of the term “sensitivity” when used with 
		a)	a speaker										     2 marks
		b)	an amplifier										     2 marks
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