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Ql: (20 pts) List (no derivation) Av, Ab Rb and ~ (3 pts each) of the 
single BJT (or FET) amplifier of anyone configuration of these, CE, 
CB, and CC; and also the rough range of each spec as well (2 pts 
each). 

config Rin ~t 
equ equ 

vlu vlu 

Av Ai 
equ equ 

v1u vlu 

Q2: (20 pts) Give 2 examples of positive feedback circuit in schematic 
diagram, (i)(5 pts). wideband feedback and (ii)(5 pts). narrowband 
feedback. (iii)(10 pts) Compare the differences of the output volt
age time trace. 
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Q3: (20 pts) Fig. Q3-1 shows an active op 
filter. (i). Derive an expression in 
Laplace variable for the transfer func
tion of this filter. (ii). Determine 
which filter is this? (iii). Calculate 
the cutoff frequency as the compo
nents values given in the figure. And 
(iv). Draw Bode frequency response 
plot. (5 pts each) 

- +15V-
Vo 

Fig. Q3-1 
R=15K 
c= 15n 



Amplifier 
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sfonner tum-ratio to let the load absorb the maximum power. 
Find the maximum power to the speaker. (10 pts each) 

Q4: (20 pts) Given Vs=l Vnns, the gm of the 
FET, 12 mMho in the circuit, and all 
components values marked in the circuit. 
(i). Calculate the FET power output to the 

speaker under a direct coupled the 
speaker load 160. 

(ii). Use an ideal transfonner (replace the Vs 

Coo at output with the trans- fonner) to 
• match the load 160. Design the tran

~--------------~I Edd= +12 Vdc 
I 
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Q5: (20 pts) A Wien amplifier is shown on the 
right. (i)( 1 0 pts). Derive the voltage ampli
fication factor in terms of the component 
symbols, given Rs O. (ii)(4 pts). Find the vit 
poles of the amplification factor. Discuss 
the stability of the amplifier in terms of the 
resistor ratio, R21R191; that is, discuss the 
boundary of fl. On one side of the boun

• 
 dary, the circuit is a stable BPF amplifier; 

while on the other side the circuit is a frequency oscillator. (iii)(3 

pts) Determine the boundary, and (iv)(3 pts). Find the oscillator or 

peak BPF frequency. 
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Q6: (20 pts) An electric circuit shown in Fig. 
Q6-1 is excited by a voltage source, v( t)= 1. 
cos(rot). Using analogue computing, find 
the current in the circuit. (i)(5 pts). Give 
the circuit loop equation. (ii)(10 pts). 
With op integrators (stable than differenti
ators), design the computing circuit. (iii) 
(5 pts). Mark all components values and 
the result output point. 

Lx=1 mH 

e(t)=cos(oot) 
Fig. Q6-1 
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Q7: (20 pts) A 2-BJT linear feedback amp Ecc 

lifier is shown on the right. (i)(5 pts) Id
entify whether the feedback is positive or 
negative. (No gauss but mark as in the 
class lecture) Find (ii)(5 pts) Aoand (iii) 
(5 pts) Ac, and (iv). (5 pts) ~ and check if 
~ RJ (Re+Rc). Consider the two BJT has 
the same parameters. (hint: set Rc sym

• bollical and all the rest numerical, and calculate open loop gain Ao as 
Rroo and Ac as RISK ). 

~f-I-I-I 
hie=2K -"'r-'~r-I--I 
hfe=120 


