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Problem (1)  [20 points] 

A. For the op amp circuit shown below, write an expression for Vo in terms of the two inputs 
V1 and V2. 

Assume ideal op amp 

. 
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B.  The op amp circuit, shown below, uses an op amp with finite gain A.  Find . 
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Problem (2)  [15 points] 

Consider the circuit in the figure below where both diodes have a constant voltage drop model 
with DV 0.7 V= . 

1. Find the output voltage for inV 3 V= + . (verify your assumptions about the diodes 
operating mode) 

2. Find the output voltage for inV 3 V= − . (verify your assumptions about the diodes 
operating mode) 

3. Find the expressions of the output voltage ( )outV  when the input voltage inV  varies 

from 3 V+  to 3 V− . Draw the voltage transfer characteristics of the circuit. (clearly 
show all key values) 

4. If inV  is a sinusoidal voltage with a maximum value of 3 V+ , draw the voltage outV  

versus time over two periods of inV . (Clearly show all key values) 
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Problem (3)  [15 points] 

The power supply shown below is required to deliver a 12 V DC to a load of Ω= kRL 1   with a 
ripple voltage of V3.0± .  C is a smoothing capacitor used in parallel with the load resistance. 

In addition each diode used can be a constant voltage drop model with DV 0.7 V= . The center 

tap-transformer has turns ration n:1 find: 
a- The peak voltage across each secondary side of the transformer ( mV ′ ). 

b- The value of n 
c- The value of C 
d- Different than increasing C, how can the ripple be reduced? Draw the complete circuit. 
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Problem (4)  [10 points] 

The Zener in the circuit shown below has a fixed voltage drop of 18 volt across it as long as Zi  
is maintained between 20 mA and 200 mA. 
a- Find R  so that LV  remains at 18 volt while SV  is free to vary from 24V to 28V. 

b- Using R of part a, find the maximum Zener current. 
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