
ME 576        Homework  #4 

1.   Bollinger 2.2 
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2.  

(a) 2.29(a) 
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3. Bollinger 3.10 

a. Using long division 
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b.    Using the partial-fraction expansion 
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c. Using the final value theorem 

( ) ( )1

9lim(1 ) 10
1-B 1-0.1BB

c B∞ →
= - =

 

 



4. 

 

(a)  

 

 

 

( )
( )
( )

2

2

2

2

( )( )

2( ) 1( ) ( ) ( )
0.5 1 2

. . :
2( 1) 2

% overshoot=100exp 5
1

2.996
1

2.0984 1 0.69  we choose 0.7
4 6 0.667  we choose 1.2

I
c p

c p

n n n
n

K s aG s K K
s s

K s aK s aG s G s G s
s s s s

C E
s K s Ka

πς

ς

πς

ς

ς ς ς

ςω ςω ω
ςω

+
= + =

++
= ⋅ = =

+ +

+ + +

 
− = 
 − 

= −
−

= ⇒ ≥ =

≤ ⇒ ≥ = ⇒

2 2 2 2

1.714

2( 1) 2 2 2.4 2.94

0.2 7.35

n ns K s Ka s s s s

K a

ςω ω

=

∴ + + + = + + = + +

∴ = =



(b) 

0 0.5 1 1.5 2 2.5 3 3.5 4 4.5 5
0

0.2

0.4

0.6

0.8

1

1.2

1.4



  

(c) T=0.1 seconds for this problem. 
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step response in discrete domain

 


