
 
 
 

ECE207  ELEMENTS OF ELECTRICAL ENGINEERING 
Homework Set 8 – Solutions 

 
 
The op-amp on the left is a LPF with a dc gain of unity (inverted).  The op-amp on the 
right is a non- inverting amplifier with a gain of 5.  Therefore, the steady-state output will 
be 10 V and will be inverted, so (b) is the response. 
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
The system is 1st order because it has a slope of -20 dB/dec.  The 3 dB point occurs at 
100 rad/s and the LF gain is 20 dB or |Hdc| = 10.  This means the transfer function is: 
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This gives a unit step response of:  )e1(10 t100−− , which is  item (a). 



 

 
 

 
a)  
The gain at 20 krad/s is -1 dB or  8913.010 |H(20k)| 20

1
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−
, with a phase shift of -400. 

 Vi = 6/50 and H(20k) = 0.8913/-40 so Vo = 6 x 0.8913/50 - 40 = 5.348/10 
 

v0(t) = 5.38cos(20000t + 100) 
 
b) The gain at 377 rad/s is -7.0 dB or  4467.010 |H(377)| 20
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c) The LF slope of +20 dB/dec means we have an “s” in the numerator.  The two 

break points are both poles, so the form of H(s) is: 
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Where p1 = 103 rad/s, p2 = 20 x 103 rad/s and Kb is the gain at ω = 1 rad/s. 
 
Since the gain at ω = 100 rad/s is -17.5 dB and the slope is 20 dB/dec, |H(1)| = -57.5 dB 
and 320
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