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SECTION A (Total: 60 marks) 

 

INSTRUCTION: Answer ALL questions. 

Please use the answer booklet provided. 

 

 

Question 1 

 

(a) Define the following terms: 

 

(i) Intrinsic material      (1 mark) 

(ii) Extrinsic material      (1 mark) 

 
 

(b) Briefly explain with a help of drawing, the PN–junction diode under the following 

conditions:    

 

(i) Forward bias       (4 marks) 

(ii) Reverse bias       (4 marks) 

 

 
(c) For the circuit in Figure 1 below, determine: 

   

 

 
 
 
 

 

 

 

 

 

Figure 1 

 

(i) The current, I       (7 marks) 

(ii) The output voltage, Vout     (3 marks) 

 

Vs = 
10V 

R=5.8kΩ 

Ge 
I 

Si 
Vout 
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Question 2 

 

(a) Name four (4) groups of circuit that form a basic linear DC power supply. 

(2 marks) 

 

(b) By referring to the Figure 2 below, answer the following questions: 

 
 

 

 

 

 

 

 

 

Figure 2 

 

 
(i) Explain the operation of the above rectifier circuit.  (4 marks) 

 

(ii) Draw the ideal input/output waveform of the rectifier, V2 and VL. 

         (2 marks) 

 

(iii) Calculate average load voltage (VLavg).   (4 marks) 

 

 
 

(c)  A primary voltage, V1 of a transformer for a positive full-wave bridge rectifier is 

180VRMS. The transformer used has a turns ratio N1 : N2 = 4 : 2 and a load resistance 

of 10kΩ. (Diodes are germanium type).  

 

(i) Draw the complete rectifier circuit.  (2 marks) 

 

(ii) Calculate the peak load voltage (VLp) and average load current (ILavg). 

(6 marks) 

 

 

 

  RL= 
15kΩ 

Si 

60Vac 
(rated) 

V1 VL V2 
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Question 3 

 

(a)      Give two (2) types of zener regulation.     (2 marks) 

 

(b) State the condition to be respected for zener diode maintains its regulation. 

(2 marks) 

 

(c) A certain zener diode has a maximum power rating of 600mW at 50 C and a de-

rating factor of 4.4mW/C . Determine the maximum power that can be dissipated at a 

temperature of 80 C. 

(4 marks) 

 

(d) By referring to the data sheet attached in Appendix, determine each of the following 

parameters value for zener diode 1N4737A. 

  

(i) maximum DC Power Dissipation (PD)   (2 marks) 

 

(ii) nominal Zener Voltage (VZ)     (2 marks) 

 

(iii) maximum zener current (IZM)     (4 marks) 

 
(iv) zener Knee Current (IZK)     (2 marks) 

 

(v) maximum Zener Impedance at Test current (ZZ)  (2 marks) 

 

 

 

 

 

 

 

 

 

 

 

 



 

SEPTEMBER 2014                                                                                                                                     CONFIDENTIAL 

FLD10103  ANALOG ELECTRONICS 
4 

SECTION B (Total: 40 marks) 

 

INSTRUCTION: Answer TWO (2) questions only. 

 

 

Question 4 

 

(a) By considering ideal zener diode, determine and sketch the output voltage for the 

following zener limiting circuit in Figure 3 below. (Zener diodes are silicon type). 

 

          (8 marks) 

 

 

 

 

 

 

 

Figure 3 

 

 

 

(b) By considering ideal zener diode, determine the minimum and maximum input 

voltages that can be regulated by the zener diode in Figure 4 below.  

           (12 marks) 

 

 

 

 

 

 

 

 

Figure 4 

 

 

 

Vin 

RS = 200Ω 

1N4735 

1N4735 Parameters: 
VZ = 6V at IZT = 20mA 
IZK = 2mA 
PD = 1W at TL = 50˚C 

Vout 

+20V 

-20V 

RS 

VZ2= 
 12V 

VZ1= 
 5.5V 

Vout 

Z2 

Z1 
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Question 5 

 

(a) List the two (2) basic types of transistor.     (2 marks) 

 

(b) Draw symbols of PNP and NPN transistor. Show their terminals and currents with 

direction.         (4 marks) 

 

(c) For the transistor circuit shown in Figure 5 below, given Rc = 2.2 kΩ, IB = 20 µA,  

        IE = 4 mA and VCE = 7.2 V. The transistor is based on silicon. Determine: 

 

 

 

Figure 5 

 

(i) Collector current, IC       (3 marks) 

(ii) Current gain, β        (3 marks) 

(iii) Base-Emitter voltage, VBE      (2 marks) 

(iv) Biasing voltage, VCC       (3 marks) 

(v) Base resistor, RB       (3 marks) 
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Question 6 

 

(a) (i) List out three (3) main characteristics of ideal op-amp.  (3 marks) 

 

 

(ii) With a help of drawing, explain the three (3) basic input modes for op-amp.

         (6 marks) 

 

       

(b)  Refer to Figure 6 and answer the following questions. 

 

(i) Identify the amplifier.       (1 mark) 

 

 (ii) Determine the closed-loop gain, ACL.     (3 marks) 

 

 (iii) Calculate the output voltage, Vout.     (3 marks) 

 

 (iv) Sketch the input voltage, Vin and output voltage, Vout on the same curve. 

            (4 marks) 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 6 

 

  

 

END OF QUESTION PAPER 

 

+ 

- 
A 

+10V 

-10V 

R1=2kΩ 

R2=200kΩ 

Vin=50mV 

RL=10kΩ 

Vout 

Op-amp parameters: 
ACM=0.012 
AOL=150 000 
Ri=3MΩ 
Ro=60Ω 
SR=12V/µs 
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APPENDIX 

 

 


