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Q.1 [20 marks] 
 
(a) For the transistor parameters for the circuit is shown in Fig. 1(a) are β=100 and 

VA=100. (i) Design the circuit such that it is biased stable and the VCEQ= 1.0 V and 
VBE =0.7 V. (ii) Find the small-signal hybrid-π parameters rπ, gm and ro and draw the 
small signal equivalent circuit for the midband frequency range.        (10 marks) 

 

 
 

Fig. 1(a) 
 

(b) The FET circuit is shown in Fig. 1(b), the transistor parameters are: Kn = 1 mA/V2, 
VTN=2V and λ = 0.01 V-1

. Find (i) the quiescent current IDQ. (ii) Find the small-signal 
hybrid-π parameters gm and ro and draw the small signal equivalent circuit for the 
midband frequency range. All capacitors are 10 µF.  (10 marks) 

 

 
Fig. 1(b) 
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Q.2 [20 marks] 
 
(a) The common emitter transistor amplifier is shown in Fig. 2(a) and the transistor has 

small signal hybrid-π parameters, rπ = 4kΩ, gm= 20mA/V and ro = ∞. Find (i) the 
midband frequency voltage gain, Av = vo/vs and (ii) the input resistance Ri of the 
amplifier. (10 marks) 

 

 
 

Fig. 2(a) 
 
 

(b) The Darlington pair transistor is shown in Fig. 2(b).  Prove that the current of the 
Darlington pair amplifier is given by Ai = β1β2. [Symbols have their usual meanings]  
 (6 marks) 

 

Fig. 2(b) 
 
 
(c) Draw the Bode plot (magnitude and phase) of the following transfer functions.  
 (4 marks)                            
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Q.3 [20 marks] 
 
(a) The common collector transistor amplifier is shown in Fig. 3(a) and the transistor has 

small signal hybrid-π parameters, rπ = 4 kΩ, gm= 20 mA/V and ro = 100 kΩ. The value 
of coupling capacitance is infinity.  Find:  

 
(i) the voltage gain, Av = vo/vs of the amplifier. (2 marks) 
(ii) the current gain, Ai = io/is the amplifier. (3 marks) 
(iii) the input resistance, Ris of the amplifier. (2 marks) 
(iv) the output resistance, Ro of the amplifier. (3 marks) 
 

 
Fig. 3(a) 

 
(b) Draw the typical frequency response of an amplifier and discuss the behavior of the 

response.  (3 marks) 
 
(c) Determine the lower 3 dB frequency (fL) of the common emitter transistor with DC 

blocking capacitor as shown in Fig. 3(c). The transistor parameters are: VBE = 0.7 
(on), β =120, and VA= ∞.  [Other information can be found in this question]  

  (7 marks) 
 

 
Fig 3(c) 

= 10 V 
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Q.4 [20 marks] 
 
(a) Determine the Miller capacitance and the upper 3 dB frequency (fH) with and without 

Miller capacitance of the common emitter circuit shown in Fig. 4(a). The transistor 
parameters are:   rπ = 4 kΩ, gm= 40 mA/V and ro = ∞, Cπ = 35 pF, and Cµ= 4 pF.  

  (10 marks) 

 
Fig. 4(a) 

 
 
(b) Design a Wildlar current source as shown in Fig. 4(b) such that IREF = 1.5mA and Io = 

15µA. Assume that V+ = +5 V, V- = -5 V, and VBE1 = 0.7 V. [Collector current is 
approximately given by TBE VV

sC eII / , where Is is the reverse saturation current and 

VT is the thermal voltage, VT = 26 mV ] (10 marks) 
 

 
Fig. 4(b) 
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Q.5 [20 marks] 
 
(a) Design a MOSFET current source as shown in Fig. 5(a) such that IREF = 0.5mA and 

Io= 0.1mA. The bias voltage V+ = +5 V and V- = -5 V. The transistors are available 
with parameters 2/40 VAkn  , VTN = 1 V and λ = 0.  (7 marks) 

 
Fig. 5(a) 

 
(b) What is a feedback system? Write down the advantages and disadvantages of a 

negative feedback amplifier.  (3 marks) 
 

(c) Draw the block diagram of a basic feedback amplifier and derive the closed-loop 

transfer function as
A

A
Af 


1

. [The symbols have their usual meanings] (4 marks) 

 
(d) The series-shunt feedback topology is shown in Fig. 5(d). Draw the equivalent circuit 

configuration of an ideal series-shunt feedback amplifier. Derive the closed-loop 
voltage gain, Af, input resistance with feedback, Rif and output resistance with 
feedback, Rof.   (6 marks) 

 

 
 

Fig. 5(d) 


