
EEE 304, HW 5 
 
 
Problem 1:  
For the feedback system shown below, compute the transfer functions u/r, u/d, y/r, y/d. 
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Problem 2: (Low Bandwidth Controller) 
For the feedback system of Problem 1, suppose )13.0/(10)( += ssP .  
 

a. When C(s) = K, design K so that the loop crossover frequency (i.e., w: |P(jw)C(jw) |= 1) 
is 0.8rad/s.  What is the contribution of a constant unit disturbance to the output? 

b. When sTsKsC /)1()( += , design K,T so that the crossover frequency is 0.8rad/s and the 
phase margin (i.e., the difference between the loop angle and –180 at the crossover 
frequency, 180)()( +∠ cc jwCjwP ) is at least 60o.  What is the contribution of a constant 
unit disturbance to the output? 

            Verify in MATLAB, using step(feedback(P,K),feedback(P,C)) 
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Problem 3: (High Bandwidth Controller) 
For the feedback system of Problem 1, suppose )13.0/(1)( += ssP .  

a. When C(s) = K, design K so that the loop crossover frequency (i.e., w: |P(jw)C(jw) |= 1) 
is 18rad/s.  What is the contribution of a constant unit disturbance to the output? 

b. When sTsKsC /)1()( += , design K,T so that the crossover frequency is 18rad/s and the 
phase margin (i.e., the difference between the loop angle and –180 at the crossover 
frequency, 180)()( +∠ cc jwCjwP ) is at least 60o.  What is the contribution of a constant 
unit disturbance to the output? 

            Verify in MATLAB, using step(feedback(P,K),feedback(P,C)) 
 



( )

154.0
1

)(lim

)(1154.0)(154.0
16.2

154.01
49.63.0

1)(
1

)(

-180)PC(stability for 0

49.51
)18*3.0(1

1|)()(|:18.a

0
,

16.2

2

=
+

==⇒

−=⇒+
+
−

=
+

=
+

=

>∠+∠>

=⇒=
+

⇒==

=
∞→

−

s
dtssd

t
dd

ccc

PC
Ptyy

tUety
ssss

sd
PC

Psy

K

KKjCjP ωωω

 

 


{ } 0

1
)(lim)(14.0Re2)(

7.1167.8
14.0

7.1167.8
14.01

632.53.0
)(

1
)(

632.4
-180)PC(stability for 0

63016.0/11
)3.0(1

)066.0(1(
1|)()(|:1

066.018/)50tan(

120180)1(071-PC:18.b

0
,

7.1167.8

2

2

2

=
+

==⇒−=⇒

++
+

−+
−

=
++

=
+

=

+
=

>∠+∠>

==⇒=
+

+
⇒==

==⇒

°−=+−=+∠+°=∠+∠=

=
∞→

−

s
dtssd

jtt
d

d

cc

c
ccc

o
c

PC
PtyytUejety

js
j

js
j

sss
ssd

PC
Psy

s
sC

K

K
K

jCjP

T
PMTs

ωω

ω
ωωω

ω

 


	EEE 304, HW 5

