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111 (a) Z(s)=

-1
Rie] s poemay”

(L-s-}-RZ)-(R 1~C~s+ 1)

Z(s)= 5
L-C-s“+ (R2+R 1)-C's+- 1

By voltage division: T y/(s)=

Ls+R,
(b) R 1 :=2000 Rz =R 1

L:=01 ¢€:=02510°

polyroots([R 2 D =-2.10* polyroots (R
L

-3.897-10*
1+R3)C =[ ]

-1.026-10°

Z(s) has zeros ats = Ry/L =-20000 & s = 1/R,C = -2000 and poles ats = -1026 and -38970

Tv(s) has a pole at s =-20000

114 (a) Z(s)=R |+ :
L 1‘S+E£

[R l'R2+(Rl+R2)'L1'S]

Z(s)=
(s (R2+Ll~s)

-Lys

By current division: 1 2(s)=i.___l__.«l 1(s)

15+R3
12(5)_ -L l'S

Hence T ((s)= S
Il(S) L 1'S+R2

(b) R ;=500 R, :=2000L:=0.4

o

polyroots

P

i

+
R, R,

» V1 LF%"?%

(o

5.10° lyroots 1k 1-10°
== po =-1-
(R1+R2)'Ll

Z(s) has a zero ats =-1000 and a pole ats =-5000.
Tz(s) has a zero ats = 0 and a pole. ats =-5000.

1 2000-10°
117 Z(s)= —=
2 0 %sa L (5+20000)

10

Z 2000
T = =
v ) [(s+20000)]

Tv(s) has a pole at's = -20000 and a zero at
infinity

Z (s)=10°

5nF




6
1me  z=— 1 =1
10'6-s+1 (s+200)
000

Zy(s)=10*
s 10°

1004 —
Z1+Zy_ T 51 200_(s+300)
10* (s+200)

Ty(s)=

Tv(s) has a zero ats = -300 and a pole ats = -200
11-13 By voltage division:
1 ‘ 2kQ 400 mH

7- . 4
Ty(s)= 10 s+510

=t 0.4:s+ 2000
107" s54-5-107

25000000

Ty(s)=
2
s>+ 10000-5 + 50000000)

y-1 5000
o=t [5000[ (s+5000)% + 50002H=5000‘c-5m‘sm(50001)'“(0

11-15 By voltage division: AAN I
51075 -

T y(s)=
5104 (50.10%) " + 10 10Q 50yF

+
2 (_ ) v 5 mH v,
T y(s)=

s2 4 2000-s 4 4000000
-0 o
h(t)-.-r‘.( ol )=,_-1_ | 2000(s+1000) 2000 100043
§% 4 20005 4 4000000 (s+ 1000)2+ (10001];)2 ‘J; (o4 1000)2-'_ (1000.«[5)2

h(t)=5(t) ~ (w-exp(- 1000-t)-sin(1000‘ 3 ~t) + 2000-exp(- IOOOvt)-cos(IOOO- 3 -t) u(t)
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11-21 By voltage division:

1000 2000

T y(s)=
1000+ 0.5-5+ 9000 (s+ 20000)

g(t)=1_-l.[_l)ﬂ_.l]=o.1-(1 — 200904 yt)
(s+20000) s




11-23 By voltage division:
1

107545107
Ty(s)= i

—t 0.4-s 42000
107545107

25000000,
Tv(S)i 5
(24 10000 -5 + 50000000)

G(s)=Tv_ 25000000. 1 (-25-255) (-25+.25§ )
s (s+5000+j -5000)-(s+5000—j -5000) s (s+ 5000+ 50003 ) (s+ 5000— 5000 )

g(t):(o.s- 2-exp(- 5000~t)-cos(5000-t + 3-%) + 0.5) ut)



41-63(a) C1 is an inverting amplifier C2 s a noninverting amplifier

Ry 1Cs R, R, 1Cs
o—AM~—] : 1
+ + _E—'\N\r-{ A
b \VA = v,
+ CclL
C1 = Vi
. ! 1 RI'C'S+1
For both circuits: Z =R |+ —=———— and Z,=R,
Cs Cs
Z -R4:Cs Z1+2 Ri1+R)H)Cs+1
For C1: TV(s)=-_.Z=__.2_.._ ForC2: Ty= 1 23( 1 2)
Zl Rl-C-s+l Z, RI-C-s-}-l
Poleats:-Rl‘C- zero at s=0 Pole at s= -1 , zero at -1
RI'C <R1+R2)C
3s s 1
-8:(s+ 300) 300 ||3007
(b)Use C1 in cascade vith C2  T(s)=————o* =T o) T oo : '
(s+200)-(s+400) s s
—_—t1]——+1
200 400
3s
~-R,-C:s 00
ForC1: Tey= 2 800
R,;Cs+1 s ] Ry 1/Cs R,
200 o—W\—|
+ +
1 3
Let C:=107 Ryi=———  Ryi=——_
17%00C 27300C \ 4 Ve
R; =510 R, =37510*
C1 =
s +1
R1+R4)-Cs+1 350
For C2: TCZ=( ! 2) =300 Ry 1Cs
Rl-C-s+l ]
—_—1
400 L | +
Let C:=10"7 R‘:=To_(l)6 R2:=.3_6.<1)_C-—R1 V2
+ CL.
Ry =2510' R,-8333.10° v,
s(s + 500)

¢) C1 and C2 produce zeros closer to the s-plane origin than their poles. T ;=
(¢) pr p rig pol 3% 5 T200) (o7 400)

can not be realized. It requires a zero at s = -500 which is further from the origin than either pole.
(d) To be realizable using C1 and C2 it must be possible to partition T(s) into first order factors
each of which has a zero closer to the origin than its pole.



11-85 (a) Using voltage division in the RLC ckt

Ls - LCs ° W V——I

Tv(s)= = &+ R +
R+—L+L-s L-C-sz+RvC-s+l 1/Cs
Cs Vi Ls Vo
1 C
o= and =5 e - -
JLc = L o °
Using node analysis in the RC OP AMP ckt C1
1 1
Ci18+Chst+e -(Chs+—
-Ch-s Ch 54—
2. 2.8+ % :__"._._l
REC -C 062+ (RC y +RC o) 54 1 Vi —o
aem €2 (RCH 2) R
RZ
Bp($)=C €5’V c2 -
RAC,.C 2
Ty(s)m— 12 0 (= and _1/[C1[C2
R%CCys +(R'CI+R-C2)-S+1 R ’CI'CZ 2\ Jc,  Jc

(b)FortheRLC ckt  L-C=102 R. Jg e c=10% Then L=10* R=100

=1 Let
L .
2 2 €1 Ca
For the RC OP AMP ckt CI-C2~R=10' .C_+ _C_.sl
2 1 '

C C
The expression -C—l + C_2 1 is of the form f(x)=x+l| whose minimum value is f(x)=2 atx = 1
J 2 J 1 X

Therefore the RC OP AMP circuit can not produce £ =0.5.
Choose the RLC circuit since its element values are reasonable and it meets the specification.

(c)FortheRLCckt  L-C=10* R Jg=4 Let c=10"° then L=100 R=4.10*
For the RC OP AMP ckt: Let R=10*; Assume: C 1 1=107° C,i=2.Cy

¢ C, 26791077 many other solutions
Ca €1 3.732.10°

The RLC circult requires L = 100 H which Is too large to be practical. Choose the RC OP AMP circuit.



