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Question 1 [15] 

Describe an experiment to measure the open-circuit voltage of a cell. In your answer, explain 

how Thevenin's theorem can be applied to simplify the circuit for this measurement and how 

you can use the theorem to determine the internal characteristics of the cell 

Question 2 

Find v in the circuit of Fig. 1 by using 

a) Nodal Analysis 

b) Mesh Analysis 

c) Superposition 

d) Thevenin's and Norton's theorems 
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Figure 1: Circuit 

Question 3 

Find the output voltage v0 and the output current i0 of the op-amp circuit shown 

Figure 2: Circuit 

Question 4 
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The voltage and current were measured at the terminals of the device shown in the Figure. 

The results are shown in the Table. 
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a) Construct a circuit model for this device using an ideal current source and a resistor. 

(10) 

b) Use the model to predict the amount of power the device will deliver to a 200 resistor. 

(10) 
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Figure 3: Experiment results and set up 

Question 5 [15) 

a) What is a transistor? Give two functions of a transistor (2) 

b) What are the charge carriers in P-type and N-type semiconductors (2) 

c) Describe the difference between P-type and N-type semiconductors materials (4) 

d) For a CE transistor amplifier, the audio signal voltage across the collector resistance of 
2.0kW is 2.0V. suppose the current amplification factor of the transistor is 100, what 
should be the value of R8 in series with V88 supply of 2.0V if the de base current must 
be 10 times the signal current. Also calculate the de drop across the collector 
resistance. Assume VEE = 0.6V (7) 

END OF QUESTION PAPER 
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