Solution of ECE 316 Test 3 Su07
1.
For each time domain function in the column on the left find its Laplace transform in the column on the right and put its letter designation in the space provided.  If there is no match, write “none”.
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2.
There are 8 pole-zero graphs of system transfer functions below.  Answer the following questions about their frequency responses, impulse responses and step responses by writing in the correct letter designations. 


Frequency response:

(a)
Which have a phase approaching zero at very high frequencies? ________________________


A,B,C,D,E  (Equal number of finite poles and finite zeros)

(b)
Which have a phase that is discontinuous at zero frequency?


________________________


D,H (Zero at the origin)

(c)
Which have a magnitude approaching  zero at high frequencies?


________________________


F,G,H  (More finite poles than finite zeros)

Step response:

(a)
Which have a step response that is non-zero in the limit 
[image: image3.wmf]?


________________________


A,B,C,E,F,G (No zero at the origin)

(b)
Which have a step response that is discontinuous at 
[image: image4.wmf]?


________________________


A,B,C,D,E (At least as many finite zeros as finite poles)

Impulse response:


(a)
Which have an impulse response that contains an impulse?


________________________



A,B,C,D,E (At least as many finite zeros as finite poles)

(b)
Which have an impulse response approaching zero in the limit 
[image: image5.wmf]?


________________________


A,B,C,D,E,F,G,H (All poles in the open left half-plane)
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3.
The inverse Laplace transform of 
[image: image14.wmf] can be 

written in the  form 
[image: image15.wmf].  Find the numerical values of A, B and C.

A = ________  ,  B = ________  ,  C = ________


The expression is improper in s.  Synthetically dividing yields
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A = 3  ,  B = 6  ,  C = -9
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1.
For each time domain function in the column on the left find its Laplace transform in the column on the right and put its letter designation in the space provided.  If there is no match, write “none”.
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2.
There are 8 pole-zero graphs of system transfer functions below.  Answer the following questions about their frequency responses, impulse responses and step responses by writing in the correct letter designations.   


Frequency response:

(a)
Which have a phase approaching zero at very high frequencies? ________________________


C,D,F,G,H (Equal number of finite poles and finite zeros)

(b)
Which have a phase that is discontinuous at zero frequency?


________________________


A,D (Zero at the origin)

(c)
Which have a magnitude approaching  zero at high frequencies?


________________________


A,B,E (More finite poles than finite zeros)

Step response:

(a)
Which have a step response that is non-zero in the limit 
[image: image21.wmf]?


________________________


B,C,E,F,G,H (No zero at the origin)

(b)
Which have a step response that is discontinuous at 
[image: image22.wmf]?


________________________


C,D,F,G,H (At least as many finite zeros as finite poles)

Impulse response:


(a)
Which have an impulse response that contains an impulse?


________________________



C,D,F,G,H (At least as many finite zeros as finite poles)

(b)
Which have an impulse response approaching zero in the limit 
[image: image23.wmf]?


________________________


A,B,C,D,E,F,G,H (All poles in the open left half-plane)
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3.
The inverse Laplace transform of 
[image: image32.wmf] can be 

written in the  form 
[image: image33.wmf].  Find the numerical values of A, B and C.

A = ________  ,  B = ________  ,  C = ________


The expression is improper in s.  Synthetically dividing yields
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A = 7  ,  B = 168  ,  C = -77
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