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INSTRUCTIONS AND INFORMATION 
 
1. 
 
2. 
 
3. 
 
 
4. 
 
5. 
 
6. 

Answer all the questions. 
 
Read all the questions carefully. 
 
Number the answers according to the numbering system used in this 
question paper. 
 
Start each question on a new page. 
 
Only use a black or blue pen. 
 
Write neatly and legibly. 
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QUESTION 1 
 
1.1 Indicate whether the following statements are TRUE or FALSE by writing only 

'True' or 'False' next to the question number (1.1.1–1.1.5) in the  
ANSWER BOOK.   

   
 
  

 
 1.1.1 Voltage law states that the algebraic sum of all voltages around 

any closed loop in a circle is equal to zero. 
    

 
 1.1.2 Superposition theorem states that any network can be viewed as 

two terminal networks and can be replaced by a single source. 
   

 
 1.1.3 The first step when calculating a circuit with two power sources is 

to short one power source. 
    

 
 1.1.4 If a circuit has one power source on Thevenin's circuit, one should 

assume that the supply voltage equals Vth. 
   

 
 1.1.5 The first step when calculating maximum power transfer in a circuit 

is to calculate Vth and Rth. 
   

  (5 × 1)    (5) 
 
1.2 Study the circuit diagram below and apply the superposition theorem to 

calculate the current through the 9 Ω resistor. 
  

 
 

 

  
 
 
 
 
 
 
 
 
 
  (8) 

   [13] 
 
 
 
 
 
 
 
 
 
 
 
 

 

 
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QUESTION 2 
 
2.1 Explain how the Q factor affects bandwidth with the aid of a characteristic 

curve.  
  

   (4) 
 
2.2 Study the circuit diagram below and calculate the current flowing across 

resistor R3 using J notation. 
    

 
 

 

 

 
 
 
 
 
 
 
 
  
 
(12) 

   [16] 
 
 
QUESTION 3 
 
3.1 A germanium diode with IS = 45 µF is applied with a forward bias of 0,3 V at a 

room temperature of 27 ºC.  
 
Calculate the diode current. 

    

 
3.2 A PN junction diode has a forward resistance of 3,115 Ω at a room 

temperature of 29 ºC.  
 
Calculate the forward current of the diode. 

    

 
3.3 Calculate the current that must flow through a Zener diode of 20 V and a 

series resistor of 316 Ω connected to a 28-V DC supply. 
    

 
3.4 Draw a characteristic curve of a varactor diode.     
 (4 × 3)  [12] 
 

 

 

 
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QUESTION 4 
 
4.1 Explain the following terms:   
 
 4.1.1 Rectification      
 
 4.1.2 Peak reverse voltage     
 
 4.1.3 Ripple voltage     
  (3 × 2)    (6) 
 
4.2 A centre-tap full-wave rectifier has the following data: Vac = 230 V and  

RL= 200 Ω.  
 
Calculate the following: 

  

 
 4.2.1 Vdc    (2) 
 
 4.2.2 The ripple factor    (4) 
 

4.3 A common base emitter circuit has the following data: VCC = 25 V, VRB = 15 V 
and IB = 10 mA. 
 
Calculate VBE and RB. 

   
 
 
  (3) 

 
4.4 An amplifier has the following data:  

• Input power            = 400 Mw 

• Output power         = 200 W 

• Input voltage          = 20 V  

• Output impedance = 30 Ω 

 
Calculate the current gain in dB. 

 

   
 
  (4) 

   [19] 
 
 
QUESTION 5 
 
5.1 Draw a two-transistor model of a silicon-controlled rectifier.    (4) 
 
5.2 How do we switch on a light-activated silicon-controlled rectifier?    (2) 
 
5.3 Explain the basic construction of a quadrac.    (2) 
 
5.4 Explain the following components of a closed-loop system:   
 
 5.4.1 Controller     
 
 5.4.2 Feedback  

(2 × 2) 
  

  (4) 
[12] 

 

 

 

 
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QUESTION 6   
 
6.1 Name ONE transducer that converts a rotating shaft position to electrical 

signals. 
    

  (1) 
 
6.2 Explain the operational principle of a Bourdon tube.    (5) 
 
6.3 What happens when incident light falls on a light-dependent resistor?    (2) 
 
6.4 Explain the purpose of the base terminal in the three-terminal device of a 

photo transistor. 
    

  (2) 
   [10] 
 
 
QUESTION 7 
 
7.1 Draw input and output waveforms of the following amplifiers using square- 

and sine-wave forms: 
  

 
 7.1.1 Integrator   
 
 7.1.2 Differentiator   
  (4 × 2)    (8) 
 
7.2 A cathode ray tube may be divided into five sections.  

 
Name FOUR of the five sections. 

    
 
  (4) 

 
7.3 An oscilloscope screen displays the following information:  

• 0-V reference line to the peak            = 3,1 cm 

• From negative peak to positive peak = 6,2 cm 

• Amplifier gain setting                          = 0,5 V/div  

• Time-based setting                             = 4 µsec/div.  

 
Calculate the following: 

  

 
 7.3.1 The amplitude and peak voltage     
 
 7.3.2 The period and frequency, if we count five divisions for a full  

cycle (360º) 
(2 × 3) 

 

  (6) 
    [18] 

 
 TOTAL:  100 

 

 

 

 
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INDUSTRIAL ELECTRONICS N4 
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