E25 The answer in the book is wrong V. =1
l

E27 I(s) _ G1(s)Gy(s)

R(s) 14 Gi(s)Ga(s)H(s)

. KGy(s)Ga(s)/s

T(s)= — — . ’ . — —
E28 1= G060 [Ha) + Hi(9)] + G1(5)Hs(s) + KGr(9)Gals)/s
E223 YX(s)_ T(s) = 10 .

R(s) 52 +21s + 10

E 2.26 Y(s)/Ta(s) = (1 G GLHG)
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(a) TIf
1

G(s) = T 1os 50 and H(s)=2s+4+15,

then the closed-loop transfer function of Figure E2.28(a) and (b) (in
Dort & Bishop) are equivalent.

(b) The closed-loop transfer function is
1
s2+17s + 65

T(s) =

Note that part (a) has many possible correct answers.
Any answer that satisfies the following conditions is correct:
Exercise: try to derive this relationship on your own.

goNe _Nu
D, D,
N, =D, =1

D, + N, =s>+175+65



Finally, solving for Y (s) vields

Yi(s) = Ti(s)Ru(s)

P 2.32

where
E2.29 (a) The closed-loop transfer function is Ti(s)
1(s) =
G(s) 10 where G(s) = 10 G1(s)Ga(s)(1 — Gs5(s)Ge(s)Ha(s))
52425420 ' T 21054+ 10 (1+ Gi(s)Ga(s)H1(s))(1 — Gs(s)Ge(s)Ha(s)) — Ga(s)Ga(s)Ge(s)Ha(s)]
Similarly, for ¥2(s) we obtain

T =176m
Ya(s) = To(s)Ru(s) -

o6 |\
| l".

0.5 F-- f - '|rl . /\ ./:._.-:h.___;_._-._.._.____
| ‘\ -

(b) The output Y (s) (when R(s) =1/s) is
.o 012 - 0.24 0.12
Yo == "o v where
Ts(s) =
Step Response G (S)G:l (S)GG(S)
0.8 ; (1+G1(s)Ga(s)Hi(s))(1 — G5(s)Gel(s)Hz(s)) — Ga(s)Gy(s)Ge(s)Ha(s)]
07 | qul 1
| 1 P2.34 The closed-loop transfer function is
Y(s) _ G3(8)G1(s)(Ga(s) + K5 Kg)
R(s) 1—Gs(s)(Hqi(s)+ Kg) + Gs(s)G1(s)(Gals) + K5 Kg)(Ha(s) + Ky)

g‘ 0.4
£ "
03| .'I
02| | P 2.35
0.1 'II|I b
2 Y(s) _ ka(bs + k)
X(s) (mys?+bs+ky)(mes?+bs+ky +ky) — (bs+ ky)?

Time (sec)

(c) The plot of y(t) is shown in Figure E2.29. The output is given by
P2.36 (a) We can redraw the block diagram as shown in Figure P2.36. Then

Ki/s(s+1) K,

y(t) = 0.12 — 0.24e7 1% 4 0.12¢ 72
TI+ Ki(1+ Kas)/s(s+1) 2+ (1+ KaK1)s + Kz

T(s)

P 2.25 Y(s)/R(s) = G(s) .



Xi(s) As(s)
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F(s)  Ai(s)Ax(s) — (bys+ k)2

,ll = ﬂlpsg + E}ls + kl.

Ay = mis® + (by + by)s + ky + ko.

P2.50 (a) The closed-loop transfer function is

o) = G _ 6205

]
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FIGURE P2.50
Step response.

(b) The poles of T'(s) are sy = —5 and sp 3 = —4 + j35.

(c) The partial fraction expansion (with a step input) is

1.0122 N 0.0061 + 0.07165  0.0061 — 0.07165
s+5 s+ 44735 s+4— 335

Y(s)=1-

1+ G(s)  s*4 1352 4+ 1281s + 6205

(a) The closed-loop transfer function is

B 14000
s34 4582 + 31005 + 14500

T'(s)

(b) The poles of T'(s) are s; = =5 and s5 3 = —20 + j50.
(c) The partial fraction expansion (with a step input) is

1.0275 N 0.0310 4 0.03907  0.0310 — 0.0390;
s+5 s+ 204 3550 s+ 20— 350

Y (s) = 0.9655 —
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FIGURE P2.51
Step response.

(d) The step response is shown in Figure P2.51. The real root dominates
the response.

(e) The final value of y(t) is
Yss = limD Yi(s)= lin}' T(s)=0.97.
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