1.23~1.28

2
L2

1.5 @b

Al
N

I3
o

1.10 @b
1.15 @b
1.20 @b
R
—>| B3 >

o oM
I

\J

&

Al

2
s




2.11

2.16

2.21

2.26

2.31

2.32

2.33

2.34

2.35

2.36

2.37

2.38

W 22 O 23 @ 24 @
@b 27 & 28 & 29 @
&) 212 @& 213 @ 2.14 @
(&) 2.17 @ 2.18 &b 219 @
&) 222 @ 223 O 224 @&
© 227 @D 228 @& 229 O
)
i0.24
—1+i4
Oé%(j 8_27 27 57 0
=H 1s=0 -1, =3, —4

65
Fls) =173

2 1 5 s+3

Fls)=3X ————+10X%
(s) PEENCE ) s2+5%  (s+3)2+10°

6—25
F(s)=

S
Fls) = 50\/§2(s+2.4)

s“+25

2.5

2.10

2.15

2.20

2.25

2.30



2.39 £(t)= %ﬁ

2.40 f(t)=1.6¢ "%
2.41 f(t) =e *(2cosdt+5.25sin4t)
2.42 f(t)=2¢ '—3¢ *+5e %

2.43
(@) fi(0) =10, fy(e0)=5
() f1(e0) =10, fy(c0) = oo

(c) A=F
2.44 F
2.45
@[5 o 21,5 —2 2
2 -2 5 6 —2 —5
4 5 -3 —4 -7 3
(b) [10 17 —11 4 -2 0
4 4 —10 —10 —3 —4
|2 0 —5 44 —13 8
(c) [ 10 4 217, 10 4 2
17 4 0 17 4 0
—11 —10 —5 —11 —-10 -5
1 1
(d ———=[-20 8 —126]|, ———[—20 85 —126
H21 g —o8 56 H21 g —28 56
-8 34 —28 -8 34 —28

() A =4, Ay=—2, A;=1

et

2.46 A=r

2.47 =



3.1 @ 32 @ 3.3 @ 34 @ 35 @
3.6 @ 3.7 & 3.8 O 3.9 @ 3.10 @
3.11 @ 3.12 @ 3.13 @ 3.14 @& 3.15 @D
3.16 @ 3.17 @ 3.18 @ 3.19 @
3.20 A=F
321 (@ s3+5s21-285+10 %
3.22 (a) i ()+4§2 jty() ; () +5(t)

(b) %y(t}—l—lé%;i ()+18O;—2 ()+800;iy() 800z (t)

3.23 (a) —

3.24 (a) AeF

50s% 4+ 200s + 10
3.25 o 5

st +95% 4+ 3252 4+ 525

3.26 A=

3.27 B

10 s+12
(b) \/5{(5+5)2+100}

200s 4800

(b) — g 5
s™+17s° +120s” +460s 4800




41 ©@ 4.2 @D 4.3 @
46 @© 4.7 @ 4.8 @©
411 &b 412 @ 413 O
4.16 @b
4.17
S
@ 17
di 40 0| 2
24, _ .
(b) ((iit :l ] + e
%’UC 0 —11]v, 1
4,18
5s+2.5
352 +501 s+ 250
b)) —5——
3524501 s +250
dv 1 100 1
@ ° 13 3|9, |3
@la, |7l2s _swl|, |F]5]°
dt ' 3 3 |V
30><103(52+ 2'533+ ! 6)
30 <10 600 <10

4.19 —

S

49 O

414 &

4.10 @

415 ©



4.20

s(bs+1)

0.21
s(s +2.53)

4.21

4.22

Ly

0 —80 —68 —16

— & MmO
8 8 8 8
‘o
i
=
(=}
0
N
(]
e
X,

I
=

Ly
Ly
T3
Ly

0

0

0
—10



—16 —68 —80 0]|™ 1
T | 1 0 0 0|7, |0
@ 12015 0 1 0 ofln]To
;. 0 0 1 0l|g| lo
Ty
Loy
y=1[12 94 228 80] |
3
Ty
1= 1 0 o™ 12
To[_|=68 0 1 0|%|, | 94
© 217 1=80 0 0 1f|ay|T|22s|"
i 0 0 0 0]lg 80
T
Ty
=[1000
y=| e,
Ly
95>+ 525+ 67
423 =
s°+9s"+23s+15
4.24 A
4,25 Ak



51 ®& 5.2 & 53 @ 54 55 @&

56 ®& 5.7 @ 58 ®@ 59 @ 510 @
511 & 512 @ 513 @& 5.14 @ 515 O
5.16 © 517 ©@ 5.18 @b 5.19 @ 5.20 @
5.21 ©®& 5.22 @ 523 @ 524 © 5.25 @b
5.26 © 5.27 @ 528 O 5.29 ©@ 530 @
531 ®&

5.32 c(t) =10.96e " —11.7 ¢ *sin(4t+69.4° )

5.33 y(t) =0.1—0.1054¢ 'sin(3t+71.57°)

5.34 ¢, (t) =100—11.7¢ *3 4 1.71¢ 2018

5.35 A1 A ¢ 2[sec]

ASAIZE 4.4 [sec)

5.36
(@) FA&
(b) A&
(c) dAAE
(d) F=A-&



5.37 c(t) = 0.5—0.535¢ *sin(5/7 t+69.2°)

EQurgalel . s, :—5—|-j5\/7, N :_5_j5\/?
224 1 0.354

AT 0 14.14

AL A 7F 0 0.24]sec]

A AR 0.088]sec]

A5AZE 0 0.12]sec]

4G 1 0.8]sec]

YR QUWFE © 30.45(%)

5.38
)

V21

(b) c(t) =1—0.83¢ " —0.999¢ *sin(v/84 t+9.8°)

(@) ct)=1— e sin(v/84 t+66.4°)

(c) c(t) =1+2.012¢ *sin(v/84 t—29.8°)

5.39 y(t)Z% I

2° %6
5.40
(a) (s+2)*(s+3)=0
8§, ==2, 85 =—2, s3=—3

e*?t t€72t 0
b)) |0 2 0

0 0 6—375
_2_5_§ —21‘,_1 —2t_l — 3t
(c) y(t)— 12 2te 46 36
(d) g=F



5.41

5.42

Amplitude

Amplitude

Step Response

1.4

1.2

0.8r

06

041

0.2f

T T T T

L 1 1

1.5

0.5 1 1.5 2
Time (seconds)

Step Response

25

0.5

T T

Time (seconds)

_‘IO_



5.43

5.44

Amplitude

Amplitude

1.4

1.8

1.6

1.4

1.2

0.8

0.6

0.4

0.2

Step Response

T T T T

1

Time (seconds)

_‘I‘I_

3 4 6
Time (seconds)
Step Response
T T T T T T T T
©
L @ ]
L ® _
1 L 1 1 1 1 1 1
0 0.2 04 0.6 0.8 1 1.2 1.4 1.6 1.8



6.1 &b 6.2 O 6.3 @b 6.4 @b 6.5
6.6 ©@ 6.7 @b 6.8 O 6.9 © 6.10
6.11 &b 6.12 @ 6.13 @ 6.14 @b 6.15
6.16 © 6.17 © 6.18 ©@ 6.19 © 6.20
6.21 @b 6.22 © 6.23 O 6.24 @b 6.25
6.26 @D 6.27 @ 6.28 O 6.29 @ 6.30
6.31 O 6.32 @ 6.33 @& 6.34 ©@ 6.35
6.39

(a) =914

(b) E<H4

(c) E¢HH

(d &94H

6.40

(a) 0< K< 15

(b) 0<K<1—90

(c) 3<K<4

_12_



6.42 [(p:OO’ _K;:Z_l’ KZLZO

6515611 (OO) = 0’ eramp(oo) = 0‘257 eparabola(oo) =00
6.43 K=80

6.44 =<4

6.45 =<4
6.46 =<4
6.47 A=F

_13_



Chapter 07 5w A] Hol

7.1 © 72 ® 7.3 & 74 ®& 75 O
7.6 @ 7.7 @D 7.8 @b 79 ©@ 7.10 @D
7.11 ©@ 7.12 @b
7.13
A
K-13% 13
K=8 e 2
K=5e 1
K=3
% . . R "
_5 _ — —
i
v

7.14 e (o= 548 A4e o] @ & daL, 2] K2 47 33 130t

_14_



7.15

o 2
K-3.83 /
1 f 3 2 1 0
-3.414
TR
7.16 K<1.2
7.17
(a) A<40
4 2 _. 2 _
b) ct) === 3 —Ze tsin(V/2 t+19.47°)
9 9 3
7.18
(a)
| -0.45+j1.42
1 X_
i | < 107.46°
N, '\ﬁ
03 ‘
% 1% 3 25 2 15 a5 0 0s
(b) K=6.9

() T, =221[sec], %08 =372[%], T, = 8.95[sec]

7.19 A=

_15_



8.1 @& 82 @ 8.3

8.6 @ 8.7 O 8.8

8.11 ©@ 8.12 &

8.13 K =20

8.14 K =15.6

8.15 K=0.72

8.16 K = 5.67

817 G.(s) = 4.86 (s +7.85)(s+0.1)

S

©

_16_

8.4

8.9

e

8.10 ©&



8.18

C;
7y | R
A[‘+
Ry
Cp
6 ™ R
@
_|,_
R,
+
R B 1
KP—E, Ky = R, Cp, K; = 7 C,
8.19 A

_17_

R




91 ©@ 9.2 @ 9.3 ©@ 94 @&

9.6 @ 9.7 @ 9.8 @ 9.9 @
9.11 @ 9.12 @b 9.13 @ 9.14 @
9.16 ©@ 9.17 & 9.18 O 9.19 @
9.21 @ 9.22 ® 9.23 @ 9.24 @b
9.26 @

9.27 A

9.28 A

9.29

(a) -26.02[dB] (b) 3.52[dB] (a) 46.02[dB]

9.30
(a) g=0[dB],0= 236.87°

(b) g=13.98[dB],  =—126.87°

(c) g=40[dB], 6=180"°

(d) g=—10[dB], 0 =—18.43°

_18_

9.5 @

9.10 ©@

9.15 ©

9.20 @

9.256 O

(a) 12.96[dB]



9.31

(a)

(b)

(c) %3]

EREE

9.32
(a)

Phase (deg)

Magnitude (dB)

1 —210°

.40 _
" 100

© =557

: i:O.25

—36.87"

A5

10 10' 10 10

Bode Diagram

e

Frequency (rad/s)

_19_



(b)

'

1w

Frequency (rads)

o

(c)

Bode Diagram

10of

10k

A5k
L i
138+

180k

anaﬂ_._n_.

i’

_20_



9.33
(a)

-

1] 1 2
w=oo| I.'r w=10
\ !

\\ /
. 7
i T —
w=10

(b)

9.34 e

mE
10k
of
)
p
& 10F v
('l
3 ;fu, =100
/
205 f w=200
/
| w =400
3 i
w =500
50 0
207
LTS
oF
w="H
10 P
/Jl'
20
"
-3} f
_ {w=40
=40 |
II
504 |
fw =100
501 ||
b =200
70}
b w =400
B0} |

- —
~180 =180

- 21

70

Gain-Phase Diagram

D e R w=1
a=10%"8
0 56 20 38 0 ETRRN 1
Phase (degree)
Gain-Phase Dhagram
t T —— T
i =3
= U____,——--— d‘._\__
" w=p wT% e
= i
w=1
1D q20 w0 e &6 40 20

Phase (degree)



Chapter 10 <

10.1 @ 10.2 @ 10.3 @ 104 © 10.5 @b
10.6 @ 10.7 & 10.8 @ 10.9 @ 10.10 @
10.11 & 10.12 @ 10.13 @ 10.14 @ 10.15 @
10.16 @

10.17 A=k

10.18 6.69[dB], 29.3°

10.19 K=1.778

10.20G,,=13.6[dB], ®,,=47.0°

10.21
(@) wgy,=c0, G=00, wy,,=4.6[rad/sec], ¢,,=33.3"
(b) M, =48[dB], w, =4.6[rad/sec], wyy =7.6[rad/sec]
T, = 0.63[sec], %0S=37.2[%]

(0) ]’; ':.2_54[56(:], T?: ':.0-3[56(:],

10.22 AY=f

_22_



Chapter 11

11.1 @b 11.2 @b

11.6 © 11.7 &

11.11 @& 11.12 @

11.15 A=

11.16 A=

11.17 A=

11.18 AyeF

11.19

(a) 50(%)]
(b) K=19

(c) Al=Hlo] EQbdsixit),

_ s+0.19
~ s+0.01

@ G,,(s)

11.20
(a) 1.68
(b) 7, =8.187[sec]

11.3 &

11.8 @

11.13 &

_23_

114 @b

119 &

11.14 o

115 @

11.10 @



11.21
(a) 2.3[%]

ﬁx s+27
27 s+58

(c) T, =0.07[sec]
(d) 7, =0.22[secl, 7, =0.03[sec], T, =0.08[sec], %OS=25.9[%]

(b) C;(lead (S) =

11.22

(s+0.19)(s +2.32)
(s+0.03)(s+232)

(a) G.(s)=237x

(b) A=t

(c) A=F

11.24 A=F

_24_



Chapter 12 54

12.1 @b 12.2 © 12.3 @ 124 ®& 125 ©
126 @ 12.7 © 12.8 @b 129 o 12.10 @

12.11 @ 12.12 & 12.13 & 12.14 @ 12.15 @b
12.16 k =12, k, =6

12.17 k, =23, k, = 185.8, k;, =836

12.18 k, =13, ky =5, ky =2

12.19 ¢, =3.6, ¢, =846

12.20 ¢, =81, ¢, = 1980, ¢; = 11988
12.21 ¢ =1.8, ¢, =58.25, gy =—41

—189.5
12.22 K=[1136.8 156.8 14], Q= 1521.5
—11774.7

12.23 7HAlojem 7h=stt.
12.24 7HAlololw] 7ail.
12.25 7kAlojen] 7h=stt,
12.26 7HAlofol AWk 7HEaA] gt

12.27 AeF

_25_



