KING FAHD UNIVERSITY OF PETROLEUM & MINERALS
ELECTRICAL ENGINEERING DEPARTMENT
EE-201 ELECTRIC CIRCUITS
Dr. Ibrahim O. Habiballah

Sec: 8 Quiz#3 Ser.# Name: I.D.#
For the circuit shown below, find the maximum power transfer to R,.
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The mesh current equations are:
—100 4 4(i; —dg) + 80(¢; —¢5) + 168, = 0
124ip + 8(s —i3) + 4(iy — ;) = 0
50 + 1205 + 805 — 1) + 8(iz — i) = 0
The constraint equation is:
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Place these equations in standard form:
i1(4+ 80 + 16) + da(—4) + i3(—80) + ia(0) = 100

i1(—4) +i2(8 +4) +43(—8) +ia(124) = 0
?I](_S'D]'+'-!'2|:—8:|+i:;[:12+8ﬂ+5:]+'-!',4_\,{ﬂ} = 50
i1(1) 4+ d2(0) + is(—1) 4+ ia(1) = 0

Solving, i) = 4.7 A; ip = 10.0 A, is = 4.1 A; in = —00A
Also, V'I‘h =ty = —8lky =48V
Now find the short-circuit current.

iZ
oy r -y —
an 80
—\/ /_\\/
100v() 0¥ L ;| ) s0v
160 1200
AW &

Mote with the short circuit from a to b that 7, is zero, hence 124, is also zero.

The mesh currents are:

—100 + 4(é; —da) + 16i; = 0
8(ig — i3) + 4(dz — 4y) = 0
50 + 12i3 + B(iz — i) =0

Place these equations in standard form:
11(4 + 16) + 22(—4) +i3(0) = 100
i1(—4) + (8 +4) +é3(—8) = 0
i1(0) +ia(—8) +43(12+8) = —50

Solving, 11 =0A; t=0A; i3=-20A
Thﬁll. ‘!‘lﬂp = it-l = 3.’:3 =T75A
Rry, =48/7.5 =649
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For maximum power transfer R, = Ry, = 6.40
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