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Chapter 10, Problem 1.

Determine i in the circuit of Fig. 10.50.
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I

AR l
2cos100V (£) 1R = gm jm

Figure 10.50
For Prob. 10.1.

Chapter 10, Solution 1.

We first determine the input impedance.

H —— jol=jx10=0

1
F — V =——=_/0
AwC 10X L1

-

1 T 1
Z,=1+| —=+——=+-| =1.0101-,0.1=1.015<-5.653°
i +(]\O+—10.1+1j s 0156<

2<0°

- ~1.9704 < 5.653°
1015 <-5.653° <

(H)=1.9704cos(10t+5.653°) A = 1.9704cos(10t+5.65) A
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Chapter 10, Problem 10.
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Use nodal analysis to find v, in the circuit of Fig. 10.59. Let @ = 2krad/s.
2 uF

0
+

+
36sinth2k,Q vxg SOmHO-lvx 4kg«<<:vo

1
i

Figure 10.59
For Prob. 10.10.

Chapter 10, Solution 10.

SOmH ——  joL=j2000x50x1072 =100, ®=2000
1 1

2uF > = c=" j250
joC  12000x2x10~
Consider the frequency-domain equivalent circuit below.
\2 -j|250 \A
|
11
36<0°
2kQ 7100 0.1V, 4kQ
Atnode 1,

Vi oV N Vi-V,

36= + 5 36=(0.0005— j0.006)V; — j0.004V, (1
2000 100 — 250 ( j0.006)Vy —j D

Atnode 2,

Vi-Vp
— 1250

> 0=(0.1-j0.004)V; +(0.00025 + j0.004)V, (2)

1V1 + 2
4000

Solving (1) and (2) gives
V, =V, =-535.6+ j893.5 = 8951.1£93.43°

Vo (t) = 8.951 sin(2000t +93.43°) kV
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Chapter 10, Problem 13.
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Determine V  in the circuit of Fig. 10.62 using any method of your choice.

—-j2Q g8Q j6Q

A—TIN
-+

40 /30°V v.230 wes @) saa
Figure 10.62

For Prob. 10.13.

Chapter 10, Solution 13.

Nodal analysis is the best approach to use on this problem. We can make our work easier
by doing a source transformation on the right hand side of the circuit.

+
40£30° V <_> \A § 3Q 50£0°V

V —40£30° +V_x+ Vi =50

) 3 18446

which leads to Vy = 29.36./62.88° A.
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Chapter 10, Problem 26.

Use mesh analysis to find current i, in the circuit of Fig. 10.74.
1 uR

2kQ |
10 cos 10% V ; 2 04H 20 sin 103 V

Figure 10.74
For Prob. 10.26.

Chapter 10, Solution 26.
04H —— jwl=j0°x0.4=j400

/4 B
WF —s ch_jlosxlo*’_ J1000

205in10°f =20cos(10°4~90°) —— 20<-90=-;20
The circuit becomes that shown below.
2kQ
—1000

'
lIo
10.£0° m 20
? {400
I

For loop 1,
—10+(12000 + j400)I, — j400I, =0 —— 1=(200+ j40)I, - j40I, (1)
For loop 2,
~j20+(j400- j1000)1, — j400I,=0 ——> —12=40I,+601,
(2)

In matrix form, (1) and (2) become

1| 200+ ;40 —j40| I,
12| | 40 60 || 1,
Solving this leads to .

I; =0.0025-j0.0075, I, = -0.035+j0.005
I,=1—1I,=00375- j0.0125=39.5<—18.43 mA

I, =39.5c0os(10°1-18.43°) mA
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Chapter 10, Problem 27.

k]
ML
Using mesh analysis, find I, and I, in the circuit of Fig. 10.75.

jloQ 400

oen WA
40430°v+ (fl) -j20Q == (fz) () soz0v

Figuare 10.75
For Prob. 10.27.

Chapter 10, Solution 27.

For mesh 1,

-40£30°+ (jl0— j20)I, + j201, =0

4/30°=-jI, + 21, (D
For mesh 2, ,

50£0°+ (40— 20)I, + j201, = 0

5=-121, - (4—-j)1, ()
From (1) and (2),

[44301 [ -] 2 }[11}

5 1 L2 -@-2lL,
A=-2+4j=4472,116.56°
A, =-(4£30°(4—j2)— j10 = 21.01£211.8°

A, =-j5+8£120°=4.44£154.27°

>

I, =—' = 4.698./95.24° A

>|

A
I,= TZ = 0.9928/37.71° A
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