Chapter 10, Problem 12.

&3

PS ML

By nodal analysis, find i, in the circuit of Fig. 10.61.
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Figure 10.61
For Prob. 10.12.

Chapter 10, Solution 12.

208in(1000t) —— 2020°, ©=1000
10mH —— joL=il0

| 1 ~
joC  j10*)(50x10%)

50 uF —— -j20

The frequency-domain equivalent circuit is shown below.
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V2

L,

20£0° A <T> § 20Q T -j20 Q j10 Q
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e Atnode 1,

‘ V. V —
~ ZO:2IO+§(§+11—OVZ, where
A
ST
2v, V, V-V
20 = Z2 + 1 + 1 "2
10 7207 10
400 = 3V1 -2+ V2
(1)
At node 2,
YV, V-V, _V, V,
107 10 -j20 " jlO
2V, =3+ )V,
or V,=(1+jl5)V,
(2)
Substituting (2) into (1),
— 400= 3+ j45)V,— 2+ V, = (1+]
= 43V, -2+4)V,=(1+j0.5)V,
400
27 1+40.5
v, 40
=——=—"—"=3574,/-116.6°
° j10  ja+j0.5) ,
Therefore, 1,(t) = 35.74 sin(1000t — 116.6°) A
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Chapter 10, Problem 16. (
ﬁsﬁL N
Use nodal analysis to find V _ in the circuit shown in Fig. 10.65.

jAQ
112
Rt
2/0°A (F) §59 G3a==  ()3msea
Figure 10.65

For Prob. 10.16.

Chapter 10, Solution 16.
Consider the circuit as shown in the figure below.

\ 4Q \'A

2/0° A B3o 3/45° A
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P

Atnode 1,

Vi — _
0 VieYy

5 4 (M
(02— 0.25)V + j0.25V, =2

-2

At node 2,

V2oV, V20 5 45020
i -1 @)
j0.25V] +j0.08333V, = 2.121+ j2.121

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

02-j025 j025 Tvi]_ 2
025 j0.08333|| V, | |2.121+2.121

Solving this using MATLAB, we get,

>> Y=[(0.2-0.251),0.25i;0.251,0.083331]
Y =

0.2000 - 0.25001 0 + 0.25001
0 + 0.25001 0 + 0.0833i

>> [=[2;(2.121+2.1211)]
I=

2.0000
2.1210 + 2.12101

>> V=inv(Y)*
V=

5.2793 - 5.4190i
9.6145 - 9.1955i1

V,=V; -V, =-4335+i3776 =5.749/138.94° V.
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Chapter 10, Solution 19.
We have a supernode as shown in the circuit below.

29
_—_/mo\—
AT P V. 4Q
S A AW \E!
+

20 § Vv, 40 <T> 0.2V,

Notice that 'V, =V,.

At the supernode,
V3_V2 :V_.2+£+V1.—V3
4 -4 2 j2
0=2~2)V,+(1+)V,+(-1+j2)V, (1)
At node 3,
V.-V, V,-V
2 1 3 — 3 2
0.2V, + 2 4
08-j2)V,+V, +(-1+j2) V, =0 2)
Subtracting (2) from (1),
0=1.2V,+jV, 3)

But at the supernode,
V, =12£0°+V,
or V,=V,-12 (4)

Substituting (4) into (3),
0=12V, +j(V, -12)

__ 1z _
P1245 0
12.£90°

° " 1.562.39.81°
V, = 7.682/50.19° V
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Chapter 10, Solution 25.

0w=2

10cos(2t) ——> 10.0°

65in(2t) ——> 6/-90°=-i6

2H —— joL=3

1 1 ]
oc @ 2

025F ——

The circuit is shown below.

40 j4Q
Wy 0000
10.£0° V @ T 29 @ 6.£-90° V

10+ (4 -1, + 21, =0
5=2~I, +il,

For loop 1,

ey

For loop 2,
2L +(j4-i2)X, +(-j6)=0
I +I,=3
)

In matrix form (1) and (2_) become
[2—1' jlﬁl}ﬂ
1 1J[12 13
A=2(1-)), A =5-j3, A,=1-733
Al'"Az

A 20-)
Therefore, 7 i,(t) = 1.4142 cos(2t + 45°) A

I, =1,-1I,= =1+ j=1414.£45°
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Chapter 10, Problem 30. : s
&3 (

PS ML RN

Use mesh analysis to find v, in the circuit of Fig. 10.78. Let y_ =120cos(100z +90°) V,
vy, =80 cos 100z V.

20Q 400 mH 200 mH
WA 4112 4113
+

va () 300mH: 50,u,F‘—|—vo 2100

O e

Figure 10.78
For Prob. 10.30.

Chapter 10, Solution 30.

300mH —— jwlL=,100x300x107° = /30
200mH —— jwlL=100x200x107° = j20
400mH —— jolL=/100x400x10"° = j40

1
50uF V. = =—/200 o
H /e N100x60X10° 7
The circuit becomes that shown below.
j40
208 AN

120£90° 10 Q

80£0°
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For mesh 1,

~120<90° +(20+ j30)], — j30I, =0 ——> j120=(20+ j30)I, - j30I,

For mesh 2,

—j301, +(j30+ j40— j200)1, +]2001 =0 —— 0=-31-131,+20I,
For mesh 3,

80 + j200I, + (10— j180)I3 =0 — —8 = j20I, + (1 - jl8)I3 3)

We put (1) to (3) in matrix form.

2+3 -3 0 1] [j2
-3 13 20 |[I,|=]| 0O
0 20 1-j18)I5] |-8

This is an excellent candidate for MATLAB.

>> 7=[(2+31),-31,0;-3,-13,20;0,201,(1-181)]

Z=
2.0000 + 3.00001 0 - 3.00001 0
-3.0000 -13.0000 20.0000
0 0 +20.00001 1.0000 -18.00001

>> V=[121;0;-8]
V=
0 +12.0000i
0
-8.0000
>> [=inv(Z2)*V
I=
2.0557 + 3.5651i

0.4324 + 2.19461
0.5894 + 1.9612i

Vo =—200(Lz — I3) = —j200(-0.157+j0.2334) = 46.68 + j31.4 = 56.26£33.93°

Vo = 56.26co0s(100t + 33.93° V.

(1)

@
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Chapter 10, Problem 58.
For the circuit depicted in Fig. 10.101, find the Thevenin equivalent circuit at terminals
a-b.

-0 a

5/45° A (D T %leQ
-6 Q =t
T o b

Figure 10.101
For Prob. 10.58.

Chapter 10, Solution 58.
Consider the circuit in Fig. (a) to find Z,, .

80 T
j10 © —

(a)

(J10)8 ~ j6)
8+ j4

Z,=j01@~-j6)= =52+)

= 11.18.£26.56° Q

Consider the circuit in Fig. (b) to find V.

L+
s 2

5.245° A 100 Van
[i6Q A=
(b)
I _ﬂ_(54450) _ﬂ(54450)
° 8—ij6+ilo 4472
i10)(4 - j3)(5.£45°
v, = jior, = JDE—BIOLN) _ 50y 71560y

)2+
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