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Answer all five questions
Question 1

1.1
Design a power supply +12 V / 1 A DC, using a bridge rectifier. The power supply will be connected to a 220 V, 50 Hz source. Make some recommends regarding the transformer specifications.  The ripple voltage, after the filtering circuit, must be less than 0.45 V if the supply is loaded with a current of 200 mA.  Show all your calculations. 




 (10)

1.2
Answer the following questions regarding the Si -diode. 

(a) Explain what happens during: 
 

(i)
Reverse bias 


(ii) 
Forward bias.  

(4)

(b) Draw the characteristic curve of the diode. 

(3)

 [17]
Question 2

2.1
The transistor in the circuit of figure 1 is a Si transistor (2N4401) with a beta value of 120.  Calculate 
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, 
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 and 
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(8)
2.2
Plot the characteristic curve and load line for the transistor and indicate the Q point on the load line.     

(3)
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2.3
Point BPC (Figure 2) is connected to a microprocessor. The microprocessor can make BPC high (5 V) or low (0 V).  The transistor in the circuit is a 2N3055 (NPN, 
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) and the coil of relay has a resistance of 
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. Use this information and answer questions 2.3(a), 2.3(b) and 2.3(c).
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(a) 

Calculate the potential difference across the relay, the current through the relay, as well as 
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, if 
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 is high. 

(5)

(b) 
Calculate 
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 is low. 

(2)

(c) 
Explain the function of the diode in the circuit. 

(3)

[21]

Question 3

3.1
Draw a circuit which will amplify a voltage.  Use only one operational amplifier and two resistors.  Show mathematically that the circuit will indeed amplify the input voltage. 

(10)

3.2
Identify the operational of the circuit in figure 3 and derive a mathematical expression which can be used to calculate the output voltage.  Draw the expected output signal (
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) for the given input signal (
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). 
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Question 4

4.1
Examine the circuit in figure 4 and answer questions 4.1(a), 4.2(b) and 4.1(c).
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(a) 

Explain the operation of the circuit. (Plot voltage vs. time graphs for pin 2 and pin 3 of the 555) 
 (7)

(b) 
Derive an expression for the time t, that the voltage (
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) at pin 3 is high.   

 (7)
(c) 
You have a red LED, a green LED and two resistors.  Draw the circuit that you would use to connect the LEDs to the circuit in figure 4.  Only the red LED must switch on when 
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 is high and the green LED must switch on when 
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 is low.  Calculate the values of the resistors.  

 (5)
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Question 5

5.1
Draw a circuit for the following logic expression.
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5.2
Complete the following truth table for the circuit in figure 5.
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	A
	B
	Q

	0
	0
	0

	0
	1
	?

	0
	0
	?

	1
	0
	?

	0
	0
	?

	0
	1
	?


(3)

5.3
Show in a circuit how a transistor can be used to operate as an inverter (NOT gate).

(2)
5.4
What is the relation between the clock input and the Q-output of a JK Flip-Flop? Plot voltage vs. time graphs for both. (In phase.) 

(3)

5.5
Determine the simplest Boolean expression for the circuit in figure 6.

(5)
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5.6
See the circuit in figure 7.  Plot voltage vs. time graphs for 
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 and 
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. (In phase)
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Fig. 1
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Fig 5
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Fig 7
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Fig. 6
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