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Answer all four questions
Question 1

1.1
Discuss electrical resistance as a function of temperature for a: 

(a) metal conductor and    
(3)
(b) semiconductor. 
(3)
1.2
In a conventional power supply a capacitor is used as a filter. Derive an expression for the capacitance of this capacitor. 

(5)
1.3
Design a circuit to convert 12 V DC to 4.4 V DC by using a zener diode (5.1 V, 1 W) and a transistor with a beta value of 10.  The circuit must be capable of regulating the output voltage (4.4 V) up to a load current of 250 mA. 

Show all your calculations.
(10)

1.4
The ouput of a cell phone charger is 3.8 V with no phone connected. When a phone, which draws 200 mA, is connected the voltage drops to 3.5 V.  Calculate: 

(a) the internal resistance (
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) of the charger,   
(2)

(b) the maximum current that the charger can deliver,   
(2)

(c) the voltage output for a load of 8.5 Ω.  
(2)
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Question 2

2.1
The transistor in figure 1 is a Si transistor with a beta value of 50.  Calculate 
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2.2
When the LDR (Light-dependent resistor), in figure 2, is brightly illuminated it has a resistance of 1.0 kΩ and when it is in darkness it has a resistance of 2.0 MΩ.  The transistor in the circuit is a 2N2222 (NPN, 
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=

) and the coil of the relay has a resistance of 
[image: image8.wmf]600 

W

. Use this information and answer questions 2.2(a), 2.2(b) and 2.2(c).

 

Calculate (i) the potential difference across the relay, (ii) the current through the relay, (iii) the current 
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 and (iv) the current through 
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, if :

(a) 
the LDR is brightly illuminated. 

(6)

(b) 
 the LDR is in the dark. 

(5)

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

(3)

[25]
Question 3

3.1
Draw the circuit for an integrator and show mathematically that the circuit will integrate the input signal. (Make use of operational amplifiers). 

(8)

3.2
The circuit in figure 3 is a multi-vibrator.   

(a) 
Plot voltage vs. time graphs for V0, V+ and V-.(In phase)
(5)

(b) 
Explain the operation of the circuit. 

(5)

(c) 
Derive an expression for the period of V0 and then calculate the frequency of V0. 

(7)

[25]
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Question 4
4.1
Draw a circuit diagram for the following logic expression.
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(5)

4.2
Using De Morgan's theorem and prove that:
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(3)

4.3
Show with a circuit diagram how diodes can be used as (i) an OR gate and (ii) an AND gate.

(2)

4.4
Complete the following truth table of the circuit in figure 4.
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	A
	B
	Q

	1
	1
	1

	0
	1
	?

	1
	1
	?

	1
	0
	?

	1
	1
	?


(3)

4.5
See the circuit in figure 5. (i) Plot voltage vs. time graphs for 
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, 
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 and 
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. (In phase).  (ii) Explain the operation of the circuit. (iii) Explain the functions of 
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and gate  A. 
(10)
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Fig. 1
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Fig. 3
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Fig. 2
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Fig 5
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Fig 4
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