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QUESTION 1 (20 points) 
 

For the circuit in Figure 1, 1V 0 V= , 2V 25 V= , 3V 5 V= , 4V 40 V= , 1 2R R 1 k= =   and 

3R 20 k=  . 
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Figure 1 
 

Find the values of 
1DI , 

2DI , 
3DI  and 0V : 

 

a. When the diodes ideal ( V0VD = ) (10 points) 

b. When V7.0VD = . (10 points) 
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QUESTION 2 (20 points) 

For the circuit of Figure 2, V 5V= , 1R 10 k=  , 2R 10 k=  , 
1 2D DV V 0.7V= =  and 

i

t
v 20sin(2 ) V

T
=  : 
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Figure 2 

 

Find and sketch the currents 
1Di  and 

2Di  for Tt0  . (20 points) 
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QUESTION 3 (20 points) 
 

For the circuit in Figure 3, assuming the ideal operational amplifier, 

1 2 3 4 5R R R R R 10 k= = = = =   and 1 2C C 0.1 F= =   : 
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Figure 3 
 

Find the gain 
i

o

V

V
. (20 points) 
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QUESTION 4  (20 points) 

For the circuit in Figure 4, 1 3R R 6.8k= =  , 2 4R R 56k= =  , 
1 2C CR R 2k= =  , 

1 2 3 4E E E ER R R R 120= = = =  , LR 5.6k=  , V
BE

= 0.7 V, V12VCC = , TV 26 mV=  and 

100 =  : 
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Figure 4 
 

a. Find 
CQI  and CEQV for each transistor. (8 points) 

b. Find 
i

o
v

v

v
A =  and iR . (12 points) 

 



16-EL-A5   MAY 2020 

 
6 

QUESTION 5 (20 points)  
 

For the circuit in Figure 5, 1R 1 M=  , SR 2.2 k=  , LR 2.2 k=  , PV 6V= − , DSSI 10mA= , 

GI 0 , dr    and V12VDD =  : 

 



•

•

iv

1
R

S
R

ov

DDV

•

LR

→1C

→2C

inR

DI



 
 

Figure 5 
 

a. Determine 
DI  and DSV . (8 points) 

b. Determine the transconductance gm. (4 points) 

c. Determine o
v

i

v
A

v
=  and inR . (8 points) 

 


