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Problem 3.44
The phase plane is defined by
¥ =Aw— K,sin® ()

at ©=0, ¥ =,,, the steady-state phase error. Thus

For Aw =27 (30)

30
=sin™! [ = | = 17.46 degrees.
b= () <
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For Aw = 27 (50)
—an (22 230 4
oy =sin™ ({5 ) =30 degrees
For Aw = 27(80)

Y, =sin! (%) =53.13 defrees

For Aw = —2r (80)

0, = sin~! (%‘)’) — ~53.13 degrees

For Aw = 27 (120), there is no stable operating point and the frequency error and the phase
error oscillate (PLL slips cycles continually).
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Problem 3.45
From the definition of the transfer function
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Therefore

4 2was +wk =+ (Ke+da) s+ Ko

This gives

and





