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Answer all questions. All questions except 7 are worth 10 marks. Number 7 is worth 20 marks. 
 
1. For the circuit shown below, find the value of V3 such that the current in the 10 Ω resistor is 
zero. 

 
 
2. Find the Thevenin equivalent circuit for the circuit shown below. 

 
 
3. In the RC circuit shown below, determine the output voltage as a function of time if the input 
is stepped from zero to V at time t = 0. What is the current at very long times? 
 

 
4. For the circuit of question 3, determine the output voltage if the input is given by !"# =
% cos)*. What is the phase shift? Is this a high-pass or a low-pass filter? What is the breakpoint 
frequency, where the gain drops by 3 dB from its maximum value? 
 
5. For the circuit of question 3 with R = 1 kΩ and C = 0.10 µF, determine what load connected to 
the output gives maximum power transfer, if the input voltage is sinusoidal with a frequency of 
1000 Hz.  
 
continued… 
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6. In the rectifier circuit shown below, the input voltage is sinusoidal with a peak voltage of 
100 V and a frequency of 50 Hz. Sketch the output voltage (across RL) for (a) no capacitor, (b) 
C = 10 µF, and (c) C = 100 µF. Overlay the 3 outputs on the same axes. Calculate the peak-to-
peak ripple for (c). Treat the diode as an ideal diode. 
 

 
 
 
7. The common emitter amplifier shown below is configured to give the load line and operating 
point as indicated on the characteristic curves.  
(a)  Select values of Vcc, Rc, RE, R1, and R2 that would give this load line and operating point and a 

gain of -6.  
(b)  What value of C1 would cause the gain to drop by 3 dB at 100 Hz, ignoring other 

contributions to the attenuation at this frequency? Assume rBE = 2 kΩ. 
 

 
 
 
continued…  
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8. Show that the output of the circuit below is approximately proportional to the derivative of the  
input, and give the condition for the validity of the approximation. 

 
 
Draw the circuit for a passive differentiator, and give the condition for its validity. 
 
9. Find an expression for the output voltage of the circuit shown below in terms of the 4 input 
voltages and the resistance R. Simplify the result as much as possible. 
 

 
 
10. Briefly explain the function of the op amp in a band pass filter like the one shown below. 
 

 
 
continued… 
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11. Using diodes, npn transistors, and resistors, give an example of a circuit diagram for 3 of the 
following gates: (a) OR, (b) NOR, (c) AND, (d) NAND, and (e) NOT. (3 diagrams are expected) 
 
12. A half-adder takes two inputs (A, B) and provides two outputs (+⨁-, + ∙ -). Show how to 
implement a half adder using only NOR gates. 
 
13. (a) In the NAND RS flip flop below, what is the relationship between B and Y? (b) In the 
NOR RS flip flop below, what is the relationship between B and Y? 
 
(a)      (b) 

   
 
 
The End 
 
  






















