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QUESTION 1 (20 points) 
 
In the circuit of Figure 1, the Zener diode ( Z Z ZminV 9V, R 0, I 0= = =  ) maintain a 9 V output 

voltage when the input SV  varying from 18 to 24 V and the current on the load LI  varying from 

400 to 800 mA. 
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Figure 1 

 

a. Determine the resistance SR . (8 points) 

b. Determine the maximal power of the diode Zener. (6 points) 

c. Calculate the output voltage variation if Ω=1R Z . (6 points) 
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QUESTION 2 (20 points) 

For the circuit of Figure 2, Ω= k10R1 , Ω= k10R 2 , 3R 10 k= Ω , V7.0VD =  and 

i
tv 10sin(2 ) V
T

= π : 
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Figure 2 

 

a. Find and sketch the voltage ov  for Tt0 ≤≤ . (10 points) 

b. Find and sketch the current Di  for Tt0 ≤≤ . (10 points) 
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QUESTION 3 (20 points) 
 

For the circuit in Figure 3, Ω= k10R1 , Ω= k10R 2 , 3R 10 k= Ω , 1C 15 nF= , 2C 180 pF=  

and assuming ideal operational amplifier : 
 

iV

1R •
•

2C

1C

2R



 •
2V

3R
1V

3V
•

oV




 
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, BR 1 k= Ω , ER 100= Ω , CR 1k= Ω , LR 1 k= Ω , CCV 15 V= , 

EEV 1.7 V= , BEV 0.7 V= , 100=β , mV26VT =  and ∞=0r  : 
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Figure 4 
 

a. Determine CI  and CEV . (8 points) 

b. Determine iR  and o
v

i

vA
v

= . (12 points) 
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QUESTION 5 (20 points)  
 

For the circuit in Figure 5, Ω= k100Rsig , ΩM1RG = , Ωk7.4R D = , Ωk3.3R L = , V1Vt = , 
2

n V/mA4.0k = , V50VA =  (NMOS) and V6VDD =  : 
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Figure 5 

 

a. Determine DI  and GSV . (8 points) 

b. Determine the transconductance gm. (4 points) 

c. Determine 
sig

o
v v

vA = . (8 points) 
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