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Question 1

1.1
Answer the following questions regarding a Si-diode. 

(a) Draw the internal construction of the diode.  

(2)

(b) Draw a diagram and explain what happens during forward bias.  

(3)

(c) Plot the characteristic curve of the diode. 

(2)

1.2
(a)
Design a 9 V DC power supply with a 20:1 transformer (220 V/50 Hz).  You may not use a centre tap transformer.  

(5)


(b)
Plot the input and output voltages vs. time for the transformer. Give values for all the important points on the curves.

(4)


(c)
Derive an expression to calculate the capacitance of the filter capacitor.  Calculate the capacitance in 
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, if the ripple voltage has to be less than 0.1 V for a load current of 900 mA.

(8)

1.3
The two zener diodes (
[image: image2.wmf]1

D

 and 
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) in Fig. 1, have zener voltages of 5.1V.  The transistor in the circuit is a TIPL770 with a beta value of 30.  If 
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 and the current through 
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 is 
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, calculate 
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(6)
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1.4
You have to install a LED for a device to indicate whether it is switched on.  The LED must be connected to +12 V.  Draw such a circuit diagram and give values for all the components. 

(4)

[34]

Question 2

2.1
Examine the circuit diagram in Fig. 2. The transistor is a Si transistor with a beta value of  45.  


(a)
 Calculate
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 and 
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.   
(5)

(b)
 Calculate
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 and the voltage at 
[image: image13.wmf]x

V
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(5)

(c)
 What is the purpose of 
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 in the circuit?   
(2)
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2.2
In a circuit where a transistor is used for switching, the beta (
[image: image15.wmf]b

) value is divided by 10 for calculation purposes.   Why is this done? 

(3)

[15]
Question 3

3.1
You need +12V and –12V for a circuit. You have only two 12V batteries. Draw a circuit diagram and show how to connect the batteries. 

(3)

3.2
Draw the circuit diagram for an integrator and show mathematically that the circuit will integrate the input signal. (Make use of operational amplifiers) 

(10)

3.3
Examine the circuit diagram in Fig. 3 and calculate 
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(7)
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Question 4
4.1
Draw the simplest circuit diagram for the following logic expression.
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(6)

4.2
Identify the circuit in Fig. 4. and explain how the circuit operates by making use of voltage vs. time graphs.

(6)
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4.3
Draw a circuit diagram where JK flip-flops are used to count pulses from a multi vibrator in binary and display the binary value.  You have to draw the voltage vs. time graphs for the clock input and the Q-output of the first JK flip-flop. (In phase.) 

(4)

4.4
Write down the simplest logic expression for the output F of the circuit in  Fig. 5.

(5)

[21]
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Fig. 1
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Fig. 5
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Fig. 2





Fig. 4
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Fig. 3
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