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EXAM #1 - Solution 

Problem 1 – (43 points) 

• Both amplifiers have the following characteristics: 
Avo=40    Ri=2kΩ  Ro=4kΩ Clipping levels: L= 12V (unloaded)  

 
 
 
 
 
 
 
 

(a) Redraw this 2 stage amplifier using the amplifier model.  Make sure to label V1, V2, V3, and VL on the 
schematic. (15 points) 

 
 
 
 
 
 
 
 
(b)  Find Av=       .  Express your answer as a ratio(V/V) and in dB. [Round to a whole number]  (10 points) 
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4.878 (rounded = 5V/V) or =.20 log( )5 13.979  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

1kΩ 

2kΩ 

2kΩ 

100Ω 

V1 V2 V3 

v L
Vs

v L
V s

1kΩ 
2kΩ 

2kΩ 

100Ω 

V1 V2 V3 

2kΩ 
40V1 40V3 

4kΩ 

2kΩ 

4kΩ VL 

Avo1V1 Avo2V3 Ri2 

Ro2 

RL 

Ro1 Rs= 

Ri1 

is 

io 



2 

(c)  For the input  VS as shown, sketch (make the peaks exact and estimate between the peaks) the output at VL 
on the graph below. (8 points) 
Amplitude => peak will be at:   gain (from 1(b)) * Vs_peak=5*Vs_peak = 5(+1)=5 
 

 
 (d)  Evaluate the overall current gain. (       ) [round to the nearest whole number and express as A/A]. (10 
points) 
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Problem 2 – (20 points) 

H(s)=
 

.( )s 100 ( )s 1k
.( )s 10 ( )s 10k     Starts at H(0) = (100*1k)/(10*10k)=1 so 20log(1)=0 dB, angle =0 

Remember:  the location for corner frequency is when real=imaginary.  The shape (i.e. +20dB/dec or –20dB/dec.) of the 
signal at that location depends on the location of the pole/zero at that location. At w=10: a LHP pole => -20dB/dec., –
90deg.; w=100: a LHP zero => +20dB/dec., +90deg.; w=1k: a LHP zero=> +20dB/dec., +90deg.; w=10k: a LHP pole=> -
20dB/dec., -90deg. 
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Problem 3 – (37 points) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

(a)  Assume all operational amplifiers are ideal 
V1=10mVpp, V2=20mVpp, V3=50mVpp 

(i) What is the voltage value at Vo1(express as Vpp)? (10 points) 
This is a weighted summer:   
Vo1=-(V2(2k/4k) + V1(2k/1k))=-(10m+20m) = -30mVpp 

 
(ii) What is the voltage value at Vo (express as Vpp)? (10 points) 
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Vo ..
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   Vo= ..1 1 20k
500

( )50m ( )30m =1.68V 

 
(b) All operational amplifiers are NOT ideal and have the following characteristics: 

(i) Explain the purpose of the R1 resistor? (5 points) 
It reduces the error on the output of the amplifier due to the input bias currents.  The value of the 
resistor is the value of the dc resistance seen by the inverting terminal. 

 
(ii) When V1=V2=V3=0 calculate the voltage that will be observed at Vo1. (12 points) {Hint:  there 

are two effects} 
Input offset voltage:  Vios=2.0mV 
Input offset current:  Ios=100nA 

Vo1(due to offset voltage)= .Vos 1
R 2
R 1

=
 

=..02 1 2000
800

0.07  

Vo1(due to input offset current) = .I os R 2= =..100 10 9 2000 2 10 4  

OR   .I B R 1 2k I B I B
R 1
800

= ..500 10 9 ( )570 .2000 .500 10 9 ..500 10 9 570
800

=2.6µV 

Vo1 (total) = 7m+200µ=7.2mV or 7m+2.6µ = 7.003m 
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