ECE382 HWI10 Solution
B-6-10
MATLAB code to obtain the root locus:

num=[0 0 0 2 2];
den=[1 7 10 0 0];
numa=[0 0 0 1];
dena=[0.5 3 6 4];
r=rlocus (num, den) ;
plot(xr,'-"};

hold on
plot(xr,'o');
rlocus (numa,dena) ;
v=[-10 10 -10 10];

axis(v);
axis('square')
grid;

title('Plot of Root Loci and Asymptctes (Problem B~6-10)")

The resulting root-locus plot is shown below:

Plot of Root Loci and Asymptotes (Problem B-6-10)
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A root locus plot near the origin can be obtained by entering the following MATLAB
program:

num=[0 0 0 2 27];
den=[1 7 10 0 0};

rlocus (num, den) ;



v=[-3 3 -3 3];

axis(v);

axis('square')

grid;

title('Root-Locus Plot near the Origin (Problem B-6-10)")

The resulting root-locus near the origin:

Root-Locus Plot near the Origin (Problem B-6-10)
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num=[0 0 0 1 -0.6667]};

den=[1 3.3401 7.0325 0 0];
numa=[0 0 0 11;

dena=[1 4.0068 5.3515 2.3825];
K1=0:1:50;

K2=50:5:200;

K=[K1 K2];

r=rlocus (num,den,K) ;
a=rlocus (numa, dena, k) ;
plot(xr,'o0");

v=[-6 2 -4 4];

axis(v);

hold on

plot(a,'~")

grid;

title ('Root-locus Plot (Problem R-6-13)")

Root-locus Plot (Problem B-6-13)
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MATLAB program and the resulting root-locus plot:
num=[0 0 0 1];

den=[1 2 6 0];

rlocus (num, den) ;

v=[-5 3 -4 4];

axis(v);
grid;
title('Root-lccus Plot (Problem B-6-15)")
Root-locus Plot (Problem B-6-15)
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To find the closed-loop poles when the gain K is set equal to 2, we may enter the
following MATLAB program into the computer:

p=[1 2 6 2];
roots (p)

we get:
ans =

-0.8147 +2.1754i
-0.8147 - 2.1754i
-0.3706

Thus, the closed-loop poles are located at
3= =0 ¥4 J 24754 | 3= - 036 g.d 9= ~| (the cancalled }'Nt‘?)

B-7-6
The following MATLAB program gives a root-locus plot for the system. The plot

obtained is shown below.
num=[0 0 0 1];
den=[1 4 5 0];
rlocus (num, den) ;
hold;

x=[0 -2];

y=[0 3.464];
line(x,y);
axis('square');
grid;
title('Root~-lccus Plot (Problem B-7-6)")

Root-locus Plot {Problem B-7-6)
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To determine all closed-loop poles, we may enter the following MATLAB program:
p=I[1 4 5 4.296875];
roots (p)

and we get:
ans =

-2.7500
-0.6250 + 1.0825i
-0.6250 - 1.0825i
Thus the closed-loop poles are located at

The unit-step response curve can be obtained by entering the following MATLAB
program:

num=[0 0 0 4.2969];

den=[1 4 5 4.2969];

step (num, den)

grid

The unit-step response curve is shown below:
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