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General Shapes of Polar Plots. The polar plots of a transfer function of the form
K(1 + joT,)(1 + jwT,) -
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where n > m or the degree of the denominator polynomial is greater than that of the
numerator, will have the following general shapes:
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1. For A = 0 or type O systems. The starting point of the polar plot (which corresponds U (’J) 2
tow = 0)@nite and is on the positive real axisyThe tangent to the polar plot at W )
w = (is perpendicular to the real axis. The terminal point, which corresponds to ’<
w = 00,15 at the origin, and the curve is tangent to one of the axes. . \ _
|6ejwdl =

2. For A = 1 or type 1 systems: the jo term in the denominator contributes —90° to
the total phase angle of G(jw) for 0 = @ £ oo Atw = (), the magnitude of G(jw) w —= -3
1s infinity, and the phase angle becet low frequencies, the polar plot is (A — P-- LFo
asymptotic to a line parallel to the negative imaginary axis. At @ = oc, the magni- ‘\’
tude becomes zero, and the curve converges to the origin and is tangent to one of I |
the axes.

3. For A = 2 or type 2 systems: The (jw)? term in the denominator contributes —180° -
to the total phase angle of G(jw) for 0 = w = co. At @ = 0, the magnitude of 7 _/ K_\ w=0
G(jw) is infinity, and the phase angle is equaf to —180%) At low frequencies, the —= ' =a
polar plot is asymptotic to a line parallel to the Tegative real axis. At @ = oo, the , (1 - ~ 0 Re
magnitude becomes zero, and the curve is tangent to one of the axes. /
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loci converge to the origin clockwise. At @ = oo, the loci are tangent to one or the other
axes, as shown in Figure 8-35.
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Consider the control system shown in Figure 8-61. The system involves two loops. Determine the
range of gain K for stability of the system by the use of the Nyquist stability criterion. (The gain

K 1s positive.) !
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Obtain the phase and gain margins of the system shown in Figure 8-72 for the two cases where
K = 1[0and K = 100,
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