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 Q.1 [20 marks] 

(a) Consider the circuit shown in Fig. 1(a), derive the expression (step by step) for the voltage 

transfer function,
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o . Find the corner frequency of the circuit if  

Cp1 = 30 pF, Cp2 = 60 pF, RS = 30 kΩ and RP = 60 kΩ. (8 marks) 

 
Fig. 1(a) 

(b) Draw the Bode plot (magnitude and phase) of the following transfer function.  (8 marks)                                
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(c) Determine the magnitude and phase of the transfer function from the plots drawn for Q1(b) 

at frequency ω = 300 radian/sec.   (4 marks) 

 

Q.2 [20 marks] 

(a) The common emitter amplifier as shown in Fig. 2(a) with the following circuit component 

values, Rs = 0.5kΩ, R1 = 234 kΩ, R2 = 166 kΩ, RE = 1 kΩ, RC = 5 kΩ, RL = 20 kΩ. The BJT 

has small-signal hybrid-π parameters, gm = 40 mA/V, rπ = 3 kΩ and ro = ∞.  

Design the amplifier circuit that operates at lower corner frequency, fL = 300 Hz and the 

bandwidth of the amplifier, BW = 500 kHz. Determine the maximum gain of the designed 

amplifier in dB.  (10 Marks) 
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Fig. 2(a) 

 

(b) Draw the simplified small-signal high-frequency equivalent circuit of Fig. 2(b). (2 marks) 

 

 
 

Fig. 2(b) 

 

(c) Determine the transistor short-circuit beta frequency, 𝑓𝛽 and cutoff frequency, 𝑓𝑇 using the 

simplified small-signal high-frequency equivalent circuit of Fig. 2(b).      (8 marks) 

  

Q.3 [20 marks] 

 

(a) The three transistor current source as shown in Fig. 3(a) has a finite β and infinite early voltage 

VA. Derive step by step the expression for IO in terms of IREF and β.  (10 marks) 
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Fig. 3(a) 

(b) Design a three transistor current source as shown in Fig. 3(a) such that IO = 5 mA. What is 

the value of IREF? The transistor parameters are: VBE(on) = 0.7 V, β = 100 and VA = ∞.  

 (4 marks) 

(c) Draw the small signal equivalent circuit diagram of the current source shown in  

 Fig. 3(a).  (2 marks) 

 

(d) Design a MOSFET current source as shown in Fig. 3(b) such that IREF = 20 mA,  

Io = 50 mA, and VDS2(sat) = 0.2 V. The biasing voltage, V+ = 12 V. The transistors are available 

with parameters: 2/50 VAkn  , VTN = 0.4 V and λ = 0.    (4 marks) 

 

(a) Fig. 3(b) 
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Q.4 [20 marks] 

 

(a) What are the merits and demerits of the negative feedback amplifier?         (3 marks) 

(b) Prove that gain sensitivity of an amplifier is improved with negative feedback.        (4 marks) 

(c) The open loop gain of a voltage amplifier is changed from 1000 to 850 due to temperature 

effects. Design a negative feedback system to improve the gain stability 1.5% by determining 

the feedback factor β.  (3 marks) 

(d) Draw the block diagram and small signal equivalent circuit diagram of a shunt-shunt ideal 

feedback amplifier. Analyze step by step the feedback amplifier to find the expression of the 

closed loop gain, Af, the input resistance, Rif and the output resistance, Rof in terms of open-

loop amplifier gain, A and feedback amplifier gain, β.  (10 marks) 

 

Q.5 [20 marks] 

  

(a) What are the conditions for oscillation?                 (2 marks) 

(b) A wine bridge oscillator circuit is shown in Fig. 5. Derive the transfer function of the feedback 

network and derive the frequency of oscillation, fo. Find the minimum amplifier gain for 

sustained oscillations.           (12 marks) 

 

 
                  

Fig. 5 

 

(c) Design a wine bridge oscillator for generating 20 kHz. Assume that the capacitor value is 

0.8nF.         (4 marks) 
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USEFUL FORMULA 

 

BJT MOSFET 
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