
 

 

 
Specialty/Option: Electrotechnics  

Paper: Electronics for Electrotechnics                                             Duration: 4 hours 

Nature of Paper: Theory                                                                         Credit: 6 

 

PART A:  ANALOGUE ELECTRONICS …………………………………..(50 marks) 

Exercise 1: TRANSISTOR STUDY………………………………………….. (12 marks)  

 Given the FET transistor of Figure. 2 

 

Figure. 2 

 

Exercise 2: DC Circuit analysis………………………………………………. (10 marks) 

The circuit in figure 1 below represents an Wheatstone Bridge network is shown 

in Figure 2 having a load resistor of 32 Ω. 



 

 

 
Figure 2 

1. Determine the values of the elements (Rth and Vth) for the Thevenin generator seen at terminals A and 

B when the load resistor of 32Ω is disconnected………………………………………………… (2 

marks) 

2. Replace the circuit by its load resistor at terminals A and B………………………………....(2 marks) 

3. Calculate the value of the current (I) through the load resistor ……………………… ………..(4 marks) 

EXERCISE 1: OPERATIONAL AMPLIFIER ………………………………………. (12 marks) 

  Consider the operational amplifier circuit below 

 

 
Figure 1 

1.Express I out in terms of Iin and Io………………………………………………………...(2 marks) 

2. Express Iin in terms of R1,E and e+ and also express Io in terms of Vo,R and e+.…………(2 marks) 

3.Express e- in terms of R1,R and Vo………………………………………………………..(2 marks) 

4.Show that Iout is the form Iout=YoE. Determine Yo………………………………………..(2 marks) 

5.The load RL is replaced with a capacitor C which has no charge from the Onset, 

     i.Determine the expression of the charging voltage across the capacitor …………………..(2 marks) 

  ii.If  E=2V,R1=1KΩ and C=1uF,determine the voltage across the capacitor after 10milliseconds. .(2 

marks) 

 

Exercise 3: Darlington Emitter-follower……………………………………..……………..(12 marks)  



 

 

 

1. Knowing that for both transistors, IC ≈ IE, give: 

a) The expression of the current IC1 in function of βdc1 and IB1. ……………………..(2 marks) 

b) The expression of the current IC2 in function of βdc1, βdc2 and IB1.……………. (2 marks) 

c) The expression of the voltage (VB) at point B, in function of VCC, R1 and R2…(2 marks) 

d) The expression of the current IB1 in function of R1, R2, VB, and VCC. ………….(2 marks) 

2. Calculate the values of: 

a) The voltage VB at point B. ……………………………………………………….(2 marks) 

b) The currents IC1, and IC2. ………………………………………………………...(2 marks) 

c) The Collector-Emitter voltage (VCE2) across the second transistor. …………….(2 marks) 

3. Calculate the effective current gain of the Darlington pair. ……………………..(3 marks) 

PART B: DIGITAL ELECTRONIC ……………………………………(50 marks) 

Exorcise 1: Combinational Logic ………………………………………………………………….. (20 marks) 

A two passenger’s car has two seat switches (S1 and S2) to detect the presence of the passengers and two seat 

belt switches (B1 and B2) to detect fastened seat belts. Each switch produces a “1” output when activated. A signal 

light (L) is to flash when the ignition is switched on and any passenger is present without his or her seat belt fastened.  

1. Draw the Truth table of the system with inputs S1, S2, B1 and B2, and output L…………..….(8 marks) 

2. Simplify the Logic equation of L using K-map.   ………………………………………………(7 marks) 

3. From the simplified equation of L, design a suitable logic circuit for the system……………….(5 marks) 
 

 

Exercise 2: Boolean Function minimization…………………………………………………(10 marks) 

Given figure 4 below, 

 
1. Give the logic equation of the function H above. ………………………………………………….(3 marks) 



 

 

2. Simplify H to its simplest form using Boolean algebra ………………………………………….. (4 marks) 

3. Draw the simplest possible logic diagram that implements the output of the logic diagram given 

above……………………………………………………………………………………………….(3 marks) 

 

Exercise 3: Counter circuit………………………………………………………………………………….10mrks  

The figure 5 below represents a modulus X counter. Assume that initially, its output states are A = B = C = 

0. Where A is the least significant bit and C, the most significant bit. 

 
 

1. Develop the truth table of the above counter, indicating the states of A, B, and C if  7 clock pulses 

were introduced to the counter. ………………………………………………………….(5 marks) 

2. What is the modulus of this counter? ………………     ………………………………...(3 marks) 

3. What type of counter is this (Synchronous or Asynchronous)? ………………………….(2 marks) 

 

 

 

 

 

 

 

 

PART C: SIGNAL PROCESSING ……………………………………………………………………………………….(10 marks) 

Fig below constitute the block diagram of an electric oven.  
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 Block diagram of an electric oven 

1. Calculate the system’s transfer function....................................................................... (3 marks) 

                                                       H(P) =  

2. Deduce H(T), the inverse laplace transform of H(P) ..................................................(4 marks) 

3. Is the system stable, justify your answer.......................................................................(3 marks) 

 

 

 

 

 

 

 

 

 

 

 


