	24-451
	           Feedback Control Systems

	Fall 2000


Homework #6 Solutions
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Using voltage division

Therefore ve(®) =5 - Se‘2t Also, T—-—

Program:

clf

nums=2 ;

den=[1 2];
G=tf (num, den)
step(G)

Computer response:
Transfer function:

Yix (i)

Amplitude

yes)
" Vi(s)

Cs

=— -m-)- Since V,(s)—
Tr=£=gé—2=l.l,Ts=

2 ’

Ts =2 secs

10
» Ve = s(s+2)
4 4

S =3= 2

Step Response
Froem U(1)

15
Time (secs)
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Writing the loop equations,
(s%+5)6,(s)-5 65(5)=T (5)

-5 0,()+(+1)8,(s)=0

Solving for 82(s),
[s2+s T (s )]

— 0 )
8, (s ) = 5 = _Z‘&)_
s2es -5 s +5 +1
-5 s+1
Forming the transfer function,
8,(s)_ 1

T (S ) s 2+s +1
Thus @, = 1, 2wy = 1. Thus, { = 0.5. From Eq. (4.38), %0S = 16.3%. From Eq. (442), Ts=8
seconds. From Eq. (4.34), Tp = 3.63 seconds.

Step Response
From: U(1)
14— T —T T

% Homework 6, Problem 2
clf .
num=1;

den=[1 1 1];

G=tf (num, den)

step(G)

% Output
Transfer function:

Ampiitude
To: Y(1)

0 S T— S — 1 _—
0 2 4 6 8

Time (sec.)
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The transfer function is, F(s) =

sS+Es+K’
1 (29S8,
100 = 0.456. 0g = 0, V1-C2 = 0 V104562
%0S
2 2
T4 + In~ ( 100)

= 10. Thus, ®, = 11.236 from which K = o2 = 126.248. Also, D = 20w, = 10.247.

4. Nise Problem 4.57

The equivalent circuit is:

whereJeq—1+(N )2 ; Deg = ( ) Keq—(_)2 Thus,

e _
T(¢s)

1
Jeqs?+Degs+Keq

function,

01(8)

T(s)

1
1+n2

Ny
. Letting ﬁ; = n and substituting the above values into the transfer

n2

2
$< +
1+n2

Thus n = 1.

2 2
n 4 851+n )
. Therefore, =—— _ Finally, Ty = — = 16.
" erefore, Loy ) inally, T Tan 2

1+n2














































