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Example 1. Find the power output of the voltage source in the circuit of Fig. below.
Prove that this power equals the power in the circuit resistors.
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Sol:
Loop 1
81, —j6(I; —1,) —100£0=0
(8—j6)I; +j6I, =10020
Loop 2

—j6(; — 1) + 3 +j4)I; =0
j6I, + (3 —j2)I, =0
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[(8— j6)  j6 ] _ [Il] _ [100 401
j6 3= )2 I -0

il j—g)] = (8 =j6) (3 =12) —(j6)’

=24—j16—j18 — 12 + 36

=48 — j 34 = 58.822 — 35.3°

_[too0° o | _ _ — 360/ —
A =T00 32p) = (300-j200) =360£-337

_|8=j6) 100£0°] .
A= 0| = 600 290

_ A 300200 48+ 34

V™ A7 48—j34 " 48+ )34
_ 14400 +10200 ~ j9600 + 6800 _21200+j600 _ . .
= 2304 + 1156 =T 3460 0TIV

_Bp__j600  48+34

A 48—j347 48 + 34

_ 28800 — 20400 _ 28800 ~20400 _ . ..
~ 72304 + 1156 3460 DA

I,
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Example 2: Using mesh analysis method, find the value of current in each branch
of the network shown in Fig. below

40+50
o |+ ‘
~ 1 .
G\ —— —100 é‘ﬁ{]
Sol:
Loop No. 1
25 1, (40 + j50) —(5 100) (1, —=L,) = 0
25 -1, (40 —j50) =y 100 , = 0
Loop No. 2

~60 I, —(5100) (I, —1,) = 0
5100 1, —L, (60 100) = 0
— /1001, 100£-90° I,

= = = 0.8575231°1
2 (60— j100) 116.62/-59° !

25 =I, (40 —j50) —y100 x 0.8575 £31° I, =0
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25 —40 I, + j50 I, —85.75 £59°
25 -1, (84.16 + j 23.5) = 0.

25 - 25 0.286 £15.6° A

I = ,
b (84.16 + j23.5) 87.38 £15.6°
I, = 0.8575 £ 31° I, X 0.286 £~ 15.6° = 0.2452 £ 46.6°A

Current through the capacitor = (I,,) = 0.286 4 15.6° —0.2452 £46.6° = 0.107 + j0.1013 =
0.1473 £43.43° A.

Example 3: determine the value of current in each element using mesh analysis
method.
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Sol:
Loop 1
The value of current in first loop is

I,=3+j0A
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Loop 3

Loop 4

—j3U; = L) +4U, —1,) +j6(I, —13) =0
i3 X34 (4+3)], — j6ls — 4l, = 0

(4 +j3), —j6I;—41, = —j9 (D

—j6l, + (124 j6)I3 =0 (2)

10245 = 10(cos 45 + j sin45)
=7.07 +j7.07
4(1, —1,) +10£45=0
41, — 41, = =7.07 — j7.07 3)

The current in the second loop is

—j9 —j6  —4
0 12+j6 0
~7.07—j707 0  —4

L=—"a33 =6 2

—j6 12+4j6 0
4 0 -4

_ —j9[(12 + j6) * —4] — (—j6)[0] + (—4)[0 — (—=7.07 — j7.07) * (12 + j6)]

(4 +j3)[(A2 +j6)  —4] — (—j6)[—j6 * —4] — 4[0 — 4(12 + j6)]
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46.32 — j77.04 401
= —i56_j33e - V015 +/0.1584
4+ 3 —j9 —4
—j6 0 0
4 —7.07-j7.07 —4
I, =

4¥j3 —j6 -4
—j6 12+4j6 0
4 0 -4

_ (4+j3) % 0— (—j9[—j6 * —4] — 4[—j6 * (=7.07 — j7.07)]
— (44)3)[(12 + j6) * —4] — (—j6)[—j6 * —4] — 4[0 — 4(12 + j6)]

 —46.32 — j169.68

= 0.244 +j0.193 A

—456 — j336
4+j3 —j6 —j9
—j6 12+ j6 0
4 0  —7.07-,7.07

la = T

—j6  12+j6 0

4 0 —4
_ (4 +j3)[(12+j6) * (—=7.07 — j7.07)] — (—j6)[—j6 * (—7.07 — j7.07)] — j9[—4(12 + j6)
a (4 +3)[(12 + j6) * —4] — (—j6)[—j6 * —4] — 4[0 — 4(12 + j6)]

_ —258.42 — j458.82
~ —456 —j336

= 0.848+;0.381 4
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