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Chapter 9, Solution 38.
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@ ¢F > GeoC T j3)1/6)
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1= 4%(104450) — 4472/ -18.43°
—J
Hence, i(t) = 4.472 cos(3t —18.43°) A

V =41 = (4)(4.472£ -18.43°) = 17.89/ - 18.43°
Hence, v(t) = 17.89 cos(3t — 18.43°) V

1 1 1
®  F > GeC T j@1/12)

3H — joL=j#)@3)=j12

‘J3

vV 50£0°

Hence, i(t) = 10 cos(4t + 36.87°) A

j12
8+j12
Hence, v(t) = 41.6 cos(4t +33.69°) V

(50£0°) = 41.6£33.69°
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Chapter 9, Solution 49.

ZT:2+j2||(1—j)=2+wz4

j2 j2 1
I == = where I =0.5£0°=—
R4+ 1-5 0 14 2
S P L
SR M
I+] 1+] .
V,=1Z, = (@)= =1 j= 14142450
J J

v, (t)= 1.414 sin(200t —45°) V
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Chapter 9, Solution 57.
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Chapter 9, Solution 62.
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-j100 Q

V = (1£0°)(50) = 50

V. = (1£0°)(50 + j20— j100) + (2)(50)
V. =50—j80+100 =150 j80

V.

Z =——=150-j80 Q
n 1400 _.I_
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Chapter 9, Solution 64.

L oH06+j8) _

Zr =4 19 —j5Q
I= 30290 =—0.3866 + j1.4767 =1.5272104.7° A
Z
T
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Chapter 9, Solution 67.

(8 20mH —— joL=j10%)(20x107)=j20
1
joC  j(10%)12.5%10°)

1250F —> i80
Z. =60+ 20 (60— j80)
(120)(60— j80)
Z =60
n = O T 60— 60
Z. = 6333+ 23.33 = 67.494./20.22°

Y, = = 14.84£-20.22° mS

1
m Z .

b) 10mH —— joL=j10%)(10x107)=jl0
1 1 ~
joC  j(10°)(20x10°)

20 uF ——> -i50

30|60 = 20

=-j50+20 | (40 + j10)
20)(40+ jl0
zZ - -j50+M
60+ jl0
=13.5— j48.92 = 50.75.£ - 74.56°

in

Y =

1
o =7 = 19.7/7456° mS = 5.24+j18.99 mS
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Chapter 9, Solution 68.

y - b1
W52 34+ -j4

Y, = (0.1724+ j0.069) + (0.3 - j0.1) + (j0.25)

Y, = 04724 +j0.219 S
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Chapter 9, Solution 77.

v -

(a) o R_jXC i
here X, = — : 3.979
ere === =J.
v c T wC  (2m)(2x10°)(20x10°)
V. -j3.979 399 L oo tan? 3.979/5)
= = - an .
V. 5-j3.979  /52+3.979°
v, 3.979
= /(-90°—38.51°)

V. J25+15.83

= =0.6227/-51.49°

<

<

Therefore, the phase shift is 51.49° lagging

(b)  0=-45°=-90°+tan" (X, /R)

1
45°=tan" (X, /R) —> R=X,=—
oC
—onf=—
®0=271 RC
1 1
= 1.5915 MHz

F=22RC = 2n)(5)20x107)
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Chapter 9, Solution 90.

Let V., =145.0°, X = oL =(271)(60)L =377L
\% 14520°

S

T 80+R+jX 80+R+jX

(80)(145)
80+ R +jX

(80)(145)
80+R +jX

V, =801I=

(1

(R +3X)(145.£0°)
80+R + ;X
(R +jX)(145)
80+R + ;X ‘

V. =R+jX)I=

110 =

2)

From (1) and (2),
50 80

110:‘R+jX‘

- 11
IR +jX|= (80)(;)
R? + X’ =30976

)

From (1),
80)(145
‘80+R+jX‘=w=232
50
6400 + 160R + R? + X> = 53824
160R + R + X = 47424

(4)

Subtracting (3) from (4),
160R =16448 —— R =102.80

From (3),
X?* =30976—10568 = 20408
X=14286=377TL —— L= 03789 H
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Chapter 9, Solution 91.

1
Z =—+R]|joL
in J(DC ”J(D

_ i, joLR_
" oC R+ joL
-j oL’R+joLR?
= +
oC R® +o’L?

To have a resistive impedance, Im(Z, )=0.

Hence,
1 oLR?
oC RZ+ol?
1 oLR?
oC  R?+oL?
R2 + 0?12
" LR’

where w=2nf=2nx10’

9x10* + (4% x10')(400 x 10712

T (4n? x10")(20x10°5)(9x 10%)
9+16n

T 7
C = 235 pF

nF
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Chapter 9, Solution 92.

(a) ZO=\/Z=\/ 100275 _ =471.4/13.5°Q
Yy V450z48°x10° —

(b) ¥ =Z¥ =/100£75° x450.£48° x10™° = 0.212161.5°
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Chapter 9, Solution 93.

=7 +27,+7,
Z=(1+08+232)+j0.5+0.6+18.9)
Z =25+ 320

11520°

32.02.£38.66°
I, = 3.592/-38.66° A

VS
I =—=
Y/
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Chapter 14, Solution 46.
(a) This is an RLC series circuit.

0 = — , c=—1 - ! =11.26nF

JLC oL (2mx15x10%)2x10x1073

(b) Z=R, 1=V/Z=12020=6A

_ o, 27x15x10°x10x107
R 20

=151 =47.12
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Chapter 14, Solution 48.

1
R -
| joC
H(o) =

1
oL+ R || ——
jo I joC

R/joC

H(o) =

R+ joL — ®*RLC

H(0) =1 and H(e) = 0 showing that this circuit is a lowpass filter.
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Chapter 14, Solution 50.

H(e)= Ve - oL
YTV TR+ joL

H(0) =0 and H(wx) =1 showing that this circuit is a highpass filter.

Ho) 1 1 _R
s e —————————— H =
(L)c \/E R > COCL
17{}
oL
R
or o, = =2nf,
o LR_T 200 463y
cTon L 2m 01 o2
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Chapter 14, Solution 97.

Vl Vo
W\ —/0000—
+
Vi 7 Ci T G R § vV,
- -
Zz Zl
1 sL(R, +1/sC
Z:sL||(RL+ j: R+l 2), s=jo
sC,) R, +sL+1/sC,

Z
V="V
' Z+R,+1/sC, !

R, R, zZ
V, = V, = : V.
R, +1/sC, R, +1/sC, Z+R,+1/sC,

Vv R sL(R, +1/sC,)
H((,O): o — L . L 2
V. R, +1/sC, sL(R, +1/sC,)+ (R, +1/sC,)(R, +sL+1/sC,)

s’LR, C,C,
R,C, +1)(s’LC, +sR, C, +1)+s’LC,(sR,C, +1)

H(o) =

where s = jo.
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Chapter 14, Solution 98.
B=w, -0, =2n(f, - f,) =21 (454 -432) = 44n
0, =2nf, = QB = (20)(44n)

_ (20)(44m)

=(20)(22) = 440 Hz
2r

fO
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Chapter 14, Solution 100.

1

R = =
2nf.C (2m)(20x10°)(0.5x10)

=1591Q
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Chapter 14, Solution 102.

(a) When R, =0 and R, =, we have a low-pass filter.

f, = = = 994.7H
© T 2nRC  2m)(4x10°)40x10°) ——' %

(b) We obtain R, across the capacitor.
Ry, =R [[(R+R))
Ry =54+ =25kQ

1 1
f = =
° " 2nR,,C  (2m)(2.5x10%)(40x10”)

f =1.59 kHz
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Chapter 14, Solution 103.

H(O))=&= R , S=]jo
Vi R2 +R1 HI/J(DC
H(S)= R2 _ R2 (Rl +1/SC)
L Ri/sC) - RyRy +(R; +Ry)(1/s0)
Rl +1/SC
H(S)I R2(1+SCR1)

Rl +R2 +SCR1R2
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