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Question 1 

(a) Given VS=45V, VZ=11V (voltage across the Zener diode), RS=50Ω, RL=360Ω.Find 
or estimate the maximum acceptable power rating for the Zener diode given in the 
circuit shown in  Fig Q1(a).       [10 marks] 

 

Fig.Q1(a). 

(b) Draw the complete circuit of a full-wave rectifier circuit including the smoothing 
capacitor and a load resistor [4 Marks]. Sketch the unsmoothed and smoothed 
waveforms on the same axis. Label the unsmoothed and smoothed waveforms  

     [4 Marks]    

(c) Explain the doping in terms of semiconductors and how a p-type semiconductor 
can be produced.            [4 Marks] 

(d) For the practical diode circuit, Fig Q1(d), calculate VD, IR, and VR if VS=9V and 
R=100Ω.             [3 Marks] 

 

Fig.Q2(d). 

Total 25 marks  

Please turn the page 
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Question 2 

(a) For the voltage-divider bias circuit shown in Fig Q2(a) below, calculate the 

following. Assume β = 200, VBE = 0.7 V. 

I. IBQ                                                      [7 marks] 

II. ICQ                                                      [3 marks]  

III. VCEQ                                                   [4 marks]  

IV. VC                                                       [4 marks]  

V. VE                                                       [4 marks]  

VI. VB                                                       [3 marks] 

 

Fig.Q2(a).  

Please turn the page 
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Question 3 

(a) Sketch output characteristics of a bipolar junction transistor in the Common Emitter 
Configuration and label the regions of operation.    [10 marks] 

(b) Determine the small-signal behaviour of the following circuit and calculate gain of 
the amplifier.          [15 marks] 
 

 
Fig.Q3 (b).  

 
 

Total 25 marks 

Please turn the page 
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Question 4  

(a) Given that VGS=-1.15V, solve for the following for Fig.Q4a: 

i. VG         [5 marks] 
ii. VS         [3 marks] 
iii. ID         [3 marks] 
iv. VD         [5 marks] 

 

 

Fig.Q4a 
 

(b) Calculate VDS for Fig.Q4a and confirm if it is in active (saturation) mode or ohmic 
mode. 

[9 marks] 

 

Total 25 marks 

Please turn the page 
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Question 5. 

(a)   What is the purpose of a voltage follower as shown in Fig.Q5a below: 
     [8 marks] 

 

 

Fig.Q5a 

(b) In Fig.Q5a, given that 𝑅𝑅𝑖𝑖𝑖𝑖 = 2 M𝛺𝛺, 𝑍𝑍out(CL) = 75 𝛺𝛺, and 𝐴𝐴vOL = 100,000. Calculate 

𝑍𝑍in(CL) and 𝑍𝑍out(CL).         [9 marks] 

 

 

 

Question 5 continues next page…  
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(c) In Fig. Q5c, calculate the value of 𝑅𝑅𝐷𝐷 that will provide a total current (𝐼𝐼𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡) of 
10mA for each of the following values of 𝑉𝑉𝐷𝐷𝐷𝐷:     [8 marks] 

a. 𝑉𝑉𝐷𝐷𝐷𝐷 = 12 𝑉𝑉. 

b. 𝑉𝑉𝐷𝐷𝐷𝐷 = 18 𝑉𝑉. 

c. 𝑉𝑉𝐷𝐷𝐷𝐷 = 24 𝑉𝑉. 

d. 𝑉𝑉𝐷𝐷𝐷𝐷 = 36 𝑉𝑉.  

 

Fig.Q5c 

 

 

Total 25 marks 

 

End of questions.  

Please turn the page for the Formula Sheet. 
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EEE4014 Formula sheet 
 

These equations are given to save short‐term memorisation of details of derived 
equations and are given without any explanation or definition of symbols; the student 
is expected to know the meanings and usage. 
 

Ohms law:  V=RI 

Power :  P= IV 

Voltage divider: VRi=Vs(Ri/(Ri+Rs)) 

Current gain:  Ai=Io/Ii  

Power gain:  AP=Po/Pi=VoIo/ViIi = AvAi  

Bipolar Transistor: 

IC=βIB   

rπ = VT/IB , where  VT=0.026V 

MOSFET: 

VG=(R2/(R1+R2) ) * VD 

VG= VGS+RS ID 

ID=K(VGS-Vt)2 

𝐾𝐾 =
𝐾𝐾𝐾𝐾
2 �

𝑊𝑊
𝐿𝐿 �

 

VDS=VDD - (RD+RS)*ID 

Please turn the page 
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Operational Amplifier: 

                                           

                         ------------- Non-inverting  
 

 

                                                                     ------------- Multiple Inputs 

 

                              ------------- Inverting 

 

 

 

End of Exam 
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