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1. (20%) For the instrumentation amplifier shown in Fig. 1, assume ideal op amps and show that 
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Fig. 1 
 
 
 
 

2. (10%) Draw the transfer characteristics ( Ov v−  or Ov vI− ) of the following two rectifier circuits       
(in Fig. 2).  

     
Fig. 2(a)                                Fig. 2(b) 
 

3. (20%) For the common-base amplifier shown in Fig. 3, replace the BJT with its small-signal T model 

(without ) and find expressions for Or inR , oR , and /vs o sigA v v= . 
 

Fig. 3 
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4. (15%) The amplifier in Fig. 4 is biased to operate at = 0.2 mA and  = 0.5 mA/V. Neglecting 
, find the midband gain. Find the value of  that places  at 20 Hz.  
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 Fig. 4 

5. (15%) For a particular amplifier connected in a feedback loop in which the output current is sampled 

and input current is mixed, measurement of the output resistance after and before the loop is 

connected shows a change by a factor of 80. Is the output resistance with feedback higher or lower? Is 

the input resistance with feedback higher or lower? What is the value of the loop gain Aβ ?       

If = 5 kΩ and  = 100 kΩ, what is  and  without feedback?  ifR ofR iR oR
6. The differential amplifier circuit of Fig. 5 utilizes a resistor connected to the negative power supply to 

establish the bias current I.  

(1) (10%) For  and 7.02/1 += idB vv 7.02/2 +−= idB vv , where  is a small signal with zero 

average, find the magnitude of the differential gain, .  
idv

|/| ido vv

(2) (5%) For 7.021 +== icmBB vvv , where  is a small signal with zero average, find the 

magnitude of the common mode gain, .  
icmv

/| ov |icmv

(3) (5%) Find the common-mode rejection ratio (CMRR).  
  
 
 
 
 
 
 

Fig. 5 


