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Question 1 (10) 

The current through and voltage across an element is shown in Figure 1. Find the resulting 

power and sketch the power delivered to the element fort> 0. 
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Figure 1: Characteristic of current and voltage of the element 

Question 2 

The circuit shown in Figure 2 has two inputs, Vs and is, and one output v0 • The output is 

related to the inputs by the equation 

V0 = ai 5 + bv5 

where a and bare constants to be determined. Determine the values a and b by 

a) Writing and solving mesh equations 

b) Writing and solving node equations 

c) Using superposition 
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Figure 2: Circuit Diagram 
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Question 3 [20) 

Find the value of for maximum power transfer in the circuit in Fig. 3 and the maximum power 

that can be transferred to this load LR 
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Figure 3: Circuit Diagram 

Question 4 [20) 

4.1. One method of checking calculations involving interconnected circuit elements is to 

see that the total power delivered equals the total power absorbed (conservation-of-

energy principle). With this thought in mind, check the interconnection in Fig.4 below 

and state whether it satisfies this power check. The current and voltage values for 

each element are given in Table. (10) 
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Figure 4: Circuit 
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Table 1: Data 

Element Voltage (V) Current (mA) 

a 

b 

C 

d 

e 

f 

g 

h 

j 

1.6 80 

2.6 60 

-4.2 -50 

1.2 20 

1.8 30 

-1.8 -40 

-3.6 -30 

3.2 -20 

-2.4 30 

4.2. A current source and a voltage source are connected in series with a resistor as shown 

in Figure 4. Suppose that Vs = 10 V, ls = 2 A, and R = Sfl. (10) 

a) Calculate the voltage v across the resistor and the power absorbed by the 

resistor. (2) 

b) Calculate the voltage v1across the current source and the power supplied by the 

sources. (4) 

c) Change the voltage source voltage to Vs = 5 V and recalculate the voltage, v, 

across the resistor and the power absorbed by the resistor. 
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Figure 4: Circuit 
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Question 5 

5.1. In the op-amp circuit shown, find the currents i0 and ix· 
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Figure 5: op-amp circuit 
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5.2. Draw the static 1-V characteristic of a diode. Name and indicate on the graph the two 

operating regions and all relevant points. (5) 

5.3. Define a rectifier and name two types of rectifiers. (2) 

5.4. The circuit diagram of a bipolar junction transistor, which is made of silicon is shown 

below. Given that V88 = 5.7V, R8 = SOkD., Vee = lOV, Re = 970D., /3 = 100. Find 

the collector emitter voltage Vee (3) 
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END OF QUESTION PAPER 
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