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Question 1

1.1
How much current will flow through a 15 watt radio, when it is connected to a 240 V supply?

A) 27.8 mA

B) 62.5 mA 

C) 4 A


D) 9 A 

(2)

1.2
How long would it take for a 60 W lamp to consume 1 kilowatt-hour?

A) 0.0167 hours 



B) 0.06 hours


C) 3.6 hours 




D) 16 hours and 40 minutes 

(2)

1.3
What is the RMS voltage value of the ac signal shown in Fig. 1, the knops on the oscilloscope is set at 4 ms/div and 5 V/div?
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A) 8.49 V 

B) 10.6 V 

C) 15.0 V 

D) 21.2 V

(2)

1.4
If aluminium or boron is used for doping silicon, what type of semiconductor material will be formed?


A) Intrinsic 

B) n-type 

C) p-type 

D) Neutral 

(2)

1.5
When a forward-biased voltage of 0.7 V is measured across a pn junction it is most likely constructed of:

 
A) Carbon. 

B) Germanium. 
C) Lead. 

D) Silicon.

 (2)
1.6
What is the voltage (
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A) -1.55 volts 

B) 5.245 volts 

C) 1.55 volts 

D) 1.85 volts
(2)

1.7
When a diode is properly reversed biased, the voltage drop across it is equal to the:

A) Threshold voltage.



B) Supply voltage. 


C) Barrier voltage. 



D) Avalanche voltage.

(2)

1.8
What is the current through 
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A) 12 mA 

B) 11.3 mA 

C) 6 mA 

D) 0 mA

(2)

1.9
What is the current through the LED?
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A) 20 mA 

B) 25 mA 

C) 24 mA 

D) 0 mA

(2)

1.10
A transistor with a beta value of 60 and a base current of 100 μA will produce a collector current of:

A) 
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B) 
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C) 
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D) 
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(2)

Question 2

2.1
(a)
Plot the characteristic curve for a 5.1 V zener diode.
(4)

(b)
Show how a zener diode (5.1V / 5W) can be used to convert 12 V to a regulated 5.1 V. (Show all your calculations and the values of the components.) 

(4)

(c)
You were asked to install a on/off LED for a radio. The LED must turn on to show that the radio is switched on.  Inside of the radio you have found a connection point that is +9 V when the radio is on and 0 V when it is off.  Draw a circuit diagram for the circuit that you will build and give the values of all the components that you would use. 

(4)

2.2
(a)
Design a +9 V / 1 A DC power supply, using a centre tap transformer. The power supply will be sold in South Africa. Make some recommendations regarding the transformer. 
(4 + 2)

(b)
Derive a formula that can be used to calculate the size of the filtering capacitor in the DC power supply. 

(6)

(c)
A 
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 filtering capacitor used in a full-wave bridge rectifier power supply develops a ripple voltage of 0.5 V when supplying an average load voltage of 12 V.  If the mains supply is 50 Hz, calculate the load resistance. 

(4)

2.3
(a)
Draw a diagram to show the internal construction of a NPN transistor. 

(2)

(b)
Plot the characteristic curve for a 2N5192 (
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(3)
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Fig. 4





















































Fig. 2
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Fig. 1
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Fig. 3
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