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Chapter 9, Solution 5.

vy =45 sin(ext +30°) V= 45 cos(ax + 30° — 90°) = 45 cos(ax — 60°) V
vy =50 cos(ar — 30°) V

This indicates that the phase angle between the two signals is 30° and that v, lags
V).
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Chapter 9, Solution 51.

1 1

=T =-}5
joc = j@yon
05H —— joL=((2)0.5)=]

0.1F

The current I through the 2-Q2 resistor is
1 |

8

=T peje2e "3
I, = (5)(3- j4) = 252-53.13°

where 1= %40" =5

Therefore,
i,(t) = 25cos(2t—53.13°) A

Chapter 9, Solution 54.

Since the left portion of the circuit is twice as large as the right portion, the
equivalent circuit is shown below.

V=L (A-)=2(1-})

V, =2V, =4(1-}))

Vi+V.,+Vi=0o0r

Ve =—V| =V =-0(1-))=(6£180°)(1.4142.£-45°)

V, = 8.4852135° V



Chapter 9, Solution 66.

(20— j5)(40+j10) 170
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Z,=(20-5) |40+ 10)=—F"" = —5(12_ i)

60+ S 14
Z, = 14.069-j1.172Q = 14.1182-4.76°

'

[ 40410 8+

1T 60435 12+
_20-j5, 4-]
EU60+j5 0 12+

V,, =-201, + jl01,
-(160+j40) . 10+ j40

=24 124

150 . (-12+j)(150)

T2+ 145

V, =(12.457£175.24°)(4.25 297.76°)

V, = 52.94£273°V
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Chapter 9, Solution 67.

(a)

(b)

20mH —— joL=j10*)20x107) = j20
1 1

ISR ——, i St e, 20
H joC ~ ja0y125x10%) - B

Z., =60+ 20 (60— 80)
(120)(60 - 80)

60— j60
Z, =63.33+23.33 = 67.494 £20.22°

Z, =60+

1
Yl!l = Z

in

= 14.84£-20.22° mS

10mH —— joL=j(10°)10x10%) = jl0

1 1
=-j50

2pE > JoC T j(10°)20x10%)

30160 =20

Z, =-j50+20[ (40 + j10)

(20)(40+ j10)

Z. =-50 = j50 + 20(41.231214.036°)/(60.828.29.462°
T TR L )

=150 + (13.5566£4.574° = 550 + 13.51342 + j1.08109

= 13.51342 - j48.9189 = 50.751 2-74.56°
Z, =13.5-j48.92 = 50.75£ - 74.56°

Y =

1
=g = 19.704£74.56° mS = 5.246 +j18.993 mS
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Chapter 10, Solution 3.

w=4
2cos(4t) —— 2.20°
16sin(4t) —— 162£-90°=-jl6
2H — joL=j8
1 1

/12F —— Ezm:-ﬁ
The circuit is shown below.
4Q -j3Q vy, i8Q 6Q
W—E — T ——
-jl6 v 1Q 2£0° A

IH

Applying nodal analysis,

6=V, Y, V,
- I 76+
-il6

1
+2:[l+4—j3+6+j8}v”

-3
3.92-j2.56  4.682£-33.15°

= = =3.8352-35.02°
° 1.22+4j0.04 1.2207.£1.88°

Therefore,
v, (t) = 3.835cos(4t — 35.02°) V
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Chapter 10, Solution 32.

Consider the circuit below.

j4Q
D000 I
4£-30°V 2Q V, @ 3V, @ T-jlﬂ
For mesh 1,
2+, -2(4£-30°+3V, =0
where V, =2(4£-30°-1))
Hence,
(2+j4)1, —8£-30°+6(4£-30°-1,)=0
4£-30°=(1-)I,
or 127‘/54150
3V 3
I =—=—(2)(4£-30°-1
==X )

I, = 3(4£-30°-22 £15°)
I, = 8.485Z15° A

_-j21,
¥~ B

\Y

= 5.6574£-75°V
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Chapter 10, Solution 46.

Let v, =v, +v, +v,, where v, v,,and v, are respectively due to the 10-V dc source, the ac

current source, and the ac voltage source. For v, consider the circuit in Fig. (a).

60 2H

112F 73 v, 10V

(2)

The capacitor is open to dc, while the inductor is a short circuit. Hence,
v, =10V

For v, consider the circuit in Fig. (b).
w=2
2H — jolL=j4
1, L1

ey e _ s
12 oc  j@anz)

l+
ﬁﬂ% -jﬁﬂTVz 4£0° A “Q
(b

)

Applying nodal analysis,

V, V. V. (1 i]
et e ’(6*6 FPAE

24
1-j0.5

V, = =21.45.226.56°

Hence, v, = 21.45sin(2t + 26.56°) V

For v, consider the circuit in Fig. (c).
=3

2H — joL=j6

1 1 1
—F

- e _ 4
12 o o1y

60

12200V

At the non-reference node,
12-V, VvV, V,

6 @6
V, = =10.732-26.56°
Po1+j05
Hence, v, =10.73cos(3t - 26.56°) V

Therefore,
v, = [104+21.455in(2t+26.56°)+10.73cos(3t-26.56°)| V
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Chapter 10, Solution 66.

=10
05H —— joL=j(10)0.5)=j5
1 1

10 mF ——

10V,

10— j10

JoC = jaoyaoxio) ~ 10
To find Z,, , consider the circuit in Fig. (a).
100 .
s Vs
AN
+
e < vy, i5Q 2V, 1A
(a)
1+2V, —v"+ Y. here V, =
RNTRRTETS where Vo =
. oV, v, v _-10+j10
10-j0 " j5 Y2142
vV, 14.142/135°
Z,=2,="="—""""-=670£129.56°
e R TN P2 ¥ YT ma
To find V,, and 1, consider the circuit in Fig. (b).
12200V
-l Q
i€ D
+ ~ +
24 wavy, @ isQ IV, Ve
(b)
(10— jl0+ ST - (10)(-2)+ j5(2V,) =12 =0
where V, =(10)-2-1)
Thus,
(10— j105)1 = -188 - j20
_188+j20
~-10+j105
Vin = 5(1+2V,) = j5(-191 - j40) = —j951+ 200
v, = —;95(188+;20}+200= (952 -90°)(189.06.£6.07 )+2(]0

-10+ 4105 105.48£95.44

=170.282-179.37°+ 200 = -170.27 — j1.8723+ 200 = 29.73— j1.8723

V, = 29.79£-3.6°V

_V, _29792-36°
Yoz, 0.67£129.56°

= 44.46£-133.16° A





