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Question 1

1.1
What is the p-side of a p-n diode called?

A) Cathode 
B) Anode 
C) Plate 
D) Grid 

(2)

1.2
A DC power supply (6 V ), a silicon diode (forward biased) and a 1 kΩ resistor are in series.  Calculate the voltage drop across the resistor.

A) 0.3 V 
B) 0.7 V 
C) 5.3 V 
D) 6.0 V 
(2)

1.3
Calculate the peak potential differance across the load resistor in the figure below.
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A) 7.78 V 
B) 11.00 V 
C) 15.56 V 
D) 14.86 V 
(2)

1.4
Which current formula is valid for the transistor?

A) 
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B) 
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(2)
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1.5
Calculate the emitter current in the figure below.

A) 6.7 mA 
B) 7 mA 
C) 6.5 mA 
D) 5.6 mA 
(2)

1.6
The main advantage of using a TRIAC instead of a variable resistor in a light dimmer is because the TRIAC:

A) has less power loss compared to the variable resistor. 

B) has an internal variable resistor to control light intensity. 

C) uses an internal transformer to control light intensity.
D) can tolerate higher power than a transformer.
(2)

1.7
Calculate the value of Rf in the figure below, if the input voltage is 0.25 V and the output voltage is -2.0 V.
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A) 10.0 kΩ 
B) 5.0 kΩ 
C) 20.0 kΩ 
D) 40.0 kΩ
(2)

1.8
Which one of the following Boolean expressions is for an OR gate?

A) 
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B) 
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C) 
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D) 
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(2)

1.9
What is the Boolean expression for the circuit below?
[image: image27.wmf]2k

W



A) 
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B) 
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C) 
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D) 
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(2)

1.10
Calculate the current through resistor R3.
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A) 1.5 mA 
B) 1.6 mA 
C) 1.7 mA 
D) 1.8 mA 
(2)

[20]
Question 2

2.1
(a)
Design a 9V DC power supply with a 12:1 transformer (220V/50Hz).  Due to cost you are not allowed to use a centre tap transformer.  

(5)


(b)
Derive an expression to calculate the size of the filtering capacitor.

(5)

2.2
The two zener diodes in Fig. 1, have zener voltages of 3.3V and 5.1V respectively.  The transistor in the circuit is a 2N3055 with a beta value of 30.  


(a)
Calculate 
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 and the current through the 3.3V zener diode is 
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(8)


(b)
Calculate the power that is absorbed by the transistor. 
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[20]
Question 3
3.1
Draw a diagram to show the internal construction of a NPN transistor 

(2)

3.2
The Si-transistor in Fig 2 is a BC107.  Calculate IB, IC, VCE and plot the characteristic curve for the BC107 (
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).  Also draw the load line for this voltage amplifier and show the important points on the load line.
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3.3
Explain briefly the operation of a SCR and give a typical application of this electronic component. 

(3)

[15]
Question 4
4.1
Draw a circuit diagram to show how two 12V batteries can be used as a +12V/-12V power supply. 

(2)

4.2
See Fig. 3 and answer questions 4.2(a) and 4.2(b). 
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(a) 
Show that the output voltage (with switch K open) is given by: 

(7)
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(b) 
Suppose 
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  Calculate 
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(i) 
1 minute after K has been opened and 
(ii) 
15 minutes after K has been opened. 
(4)

4.3
Examine the circuit diagram in Fig. 4 and calculate 
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[20]
Question 5
5.1
If switch (S), in Fig. 5, is closed for a very short time, the voltage at pin 3 goes high for a time t, after which it goes low again.  Plot voltage vs. time graphs as measured at pins 2, 6 and 3 (in phase).  Explain the operation of the circuit.
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Fig. 4
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Fig. 3
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Fig. 2
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Fig. 1
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