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Question 1 – Part A: 
 

a) For the common source amplifier 
shown in Fig. 1 (a), assuming

0  , 

1. Find the required value for 
gm to obtain gain of 

10V/V . 
 

2. Determine the input and 
output resistances. 

 
 
 

Fig. 1. (a)  
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Question 1 – Part B: 
 

b) It is required to use the core circuit shown 
Fig.1 (b) to design a common drain 
amplifier (source follower) without 
changing the DC operating point. The 
input ac source has a source resistance of 
Rsig=50kΩ and the load is supposed to be 
RL=4kΩ. 

1. Draw the complete amplifier 
circuit. 

2. Draw the ac small-signal 
equivalent circuit using the T-
model. (Neglect channel length 
modulation i.e. 0  ) 

3. Find the expression of the 
amplifier’s voltage gain. Fig. 1. (b) 
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 Question 2 – Part A: 
 

a) For the circuit shown in Fig. 2. (a), assume =74 and 
VEB=0.7V, calculate IE, IB, IC, VE, VB, VC. (Verify 
any assumption you make about the operating mode 
of the transistor). 

 
 
 

 
 
 
                                                           
Fig. 2. (a) 
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Question 2 – Part B: 
 

b) For the circuit shown in Fig. 2. (b), =100, and 
VBE=0.7V. Assuming that the transistor is operating 
in the saturation mode: (VCEsat=0.2V), 
 

1. Find the values of IE, IB, IC, VE, VB, VC.  
 

2. Verify the assumption. 
 

   Fig. 2. (b) 
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Question 3: 
For the common-base amplifier shown in Fig. 
3, dc current IE=0.5mA (given). Assume 
=100 and Early voltage VA is infinity, 
calculate:   

 
a) The overall voltage-gain. 

 
b) The amplifier’s input-resistance. 

 
c) The amplifier’s output resistance. 

 
 
 
Fig. 3.  

 

+9V

‐9V

10k

16.6k

RL=8k

C1

C2

Rsig=50
vsig


