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SECTION A (Total: 40 marks)  
 

INSTRUCTION: Answer ALL questions. 

Please use the answer booklet provided. 

 

Question 1 

 

The electrical behavior of diode can be described with ideal and practical models. Draw both 

models. 

(4 marks) 

 

Question 2 

 

The circuit shown on Figure 1 is a zener diode voltage regulator. If VS = 10 V, R2 = 100 Ω, 

VZ = 6 V, IZK = 1 mA, find the minimum value of R1 so that the zener diode stays in the 

breakdown region. 

(10 marks) 

VS

R1

DZ R2

 

Figure 1 
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Question 3 

 

Determine the beta rating for the BJT shown in Figure 2. Then determine the value of IC 

using both the alpha rating and the beta rating of the BJT. 

(6 marks) 
 

 

 

 

 

 

 

Figure 2 

 

Question 4 

 

(a) Convert the following binary numbers to decimal. 

(i) 10010001 

(4 marks) 

(ii) 10111101.011 

(6 marks) 

 

(b) Draw the logic circuit that implements the expression 

 

 

(10 marks) 
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SECTION B (Total: 60 marks) 

INSTRUCTION: Answer only TWO (2) questions. 

Please use the answer booklet provided. 

 

Question 5 

 

(a) Suppose the zener diode in Figure 3 has a breakdown voltage of 10 V. Calculate the 

minimum and maximum zener currents. 

(8 marks) 

VS

820 W 

+

-
VZ

20-40 V 

 

 
Figure 3 

 
(b) Using the characteristics in Figure 4, determine: 

 
  (i.) The value of IC corresponding to VBE = +0.75 V and VCE = +5 V. 

           (4 marks) 
 

  (ii.) The value of VCE and VBE corresponding to IC = 3 mA and IB = 30 µA. 

          (6 marks) 

 

 

Figure 4 

(a) (b) 
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(c) Answer the following questions: 

 

(i) Convert the following decimal numbers (58, 125 and 19) into the binary 

numbering system. 

(6 marks) 

(ii) Digital circuit in Figure 5 shows the combinational logic circuit with three 

inputs and one output. Give the Boolean algebra for S, X and Y.  

(6 marks) 

 

 

Figure 5 
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Question 6 

 

(a) The zener diode circuit in Figure 6 has zener voltage of 9 V. Given that VS = 27 V, 

RS = 15 kΩ, and RL = 10 kΩ. Assuming that the zener diode is operating in the 

breakdown region, calculate the current IS, IL, and IZ shown in the circuit. 

(6 marks) 
 

VZ RL

IZ
IS

RS

IL

VS +

-

 
Figure 9 

 
(b) A water height sensor module in Figure 7 uses a silicon based bipolar junction 

transistor to energize and operate a 12VDC relay. The operation of the circuit is as 

follows: When sensor detects water, switch is closed and the BJT shall turn ‘ON’. The 

relay then will be energized. Given β = 100, determine IB, IC, IE, VBE, VCE and VCB.  

           (12 marks) 

 

Figure 7 
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(c) Answer the following questions: 

 

(i) Determine the binary numbers for the following hexadecimal numbers: 

 10A416 

 CF8EI6 

(6 marks) 

 

(ii) Design the logic circuit that has three inputs A, B and C, and whose output 

will be HIGH only when a majority of the inputs are HIGH.  The design should 

include the truth table and Boolean expression and circuit diagram. 

(6 marks) 
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Question 7 

 

(a) Consider the half wave rectifier circuit in Figure 8.                                                          

(i) Draw the resultant output voltage for the circuit.  

(3 marks) 

(ii) Derive the expression for DC voltage output if  where VM is the 

peak voltage and  is the electrical angle.  

(5 marks) 

 

 

Figure 8 

 
(b) (i) Given the information in Figure 9, determine IC, VCC, β, and RB.  

 Consider germanium based BJT.  

          (8 marks) 

 
(ii) Find the saturation current ICsat for the same circuit configuration. 

     

(4 marks) 

 

 

    

 

 

 

 

 

 

 

 

 

Figure 9 
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(c) Answer the following questions: 

 

(i) Convert the following hexadecimal number to binary: 

 3816 

 5916 

 A1416 

 5C816 

(4 marks) 

 

(ii) Simplify the circuit diagram in Figure 10 using demorgan theorem or  oolean 

equation. 

(6 marks) 

 

Figure 10 

 

 

END OF QUESTION PAPER 
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APPENDIX 1 
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