HW3

Problem 3.44
The phase plane 15 defined by
¥ = Aw — K;sin¢ (t)|

at 1 = 0, ¥ = ¥__, the steady-state phase error. Thus
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Y, = sin”! (ﬁ) = 17.46 degrees
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Y., = sin 100/ = 30 degrees
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Yo = sin (m) = 53.13 defrees

For Aw = —27(50)
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Wb, = sin~! (m) = —53.13 degrees

For Aw = 27 (120), there 15 no stable operating point and the frequency error and the phase
error oscillate (PLL slips cycles continually ).

Problem 3.48

From the definition of the transfer function

e(s) KF(s) K (=)
®(s) s+EKF(s) . 1K, (;ﬂa@)
which 13 .
O(s) K;(s+a) _ K:i(s+a)
D(s)  s(s+ra)+Ei(s+a) s+ (K:+Aa)s+ K
Therefore

3P+ 2Wwns +wh = 5" + (K: + Aa) s+ Faa
This gives
Wy =/ Ka
and
- = K+ ha
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