EGR 220
Homework 2
Due Sept 21, 2010


Solutions
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APPLYING KVL,

-30-10 +8 +I(3+5) =0

81=32 —> I=4A

VaptSI+8=0 —>Vu=
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8//12=48, 3//6=2, (4+2)//(1.2+4.8)=6//6=3
The circuit is reduced to that shown below.
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Applying current division,

2
24143
The current through the 1.2-Q resistor is 0.5i; = 1A. The voltage across the 12-Q
resistor is 1 x 4.8 = 4.8 V. Hence the power is

0)=24, v,=li, =2
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() By current division,

io="5/(5+5) (2 mA)=1mA
Vo=(4kQ)ip=4x10°x10° =4V

(d) 4K|l6k = 2.4kQ. By current division,
5

142445
Vp = (2.4 kQ)(1.19 mA) = 2.857 V

i (2mA) =1.19 mA

1.143

€) % error = x 100% = ——x100 =28.57%
2 28.57%

() 4Kk[36 kQ = 3.6 kQ. By current division,
5

143.6+5
v, (3.6kQ)(1.042mA) =3.75V

X100% = 0.25x100

(2mA) =1.042mA

=6.25%
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At node 1,
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At node 2,
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At node 3,
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From (1) to (3),
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Using MATLAB,
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For loop 1, 



i1 = 5A




(1)

For loop 2, 
-40 + 7i2 – 2i1 – 4i3 = 0  which leads to  50 = 7i2 – 4i3
(2)

For loop 3, 
-20 + 12i3 – 4i2 = 0  which leads to  5 = - i2 + 3 i3

(3)

Solving with (2) and (3),
i2 = 10 A,  i3 = 5 A

And,


v0 = 4(i2 – i3) = 4(10 – 5) =  20 V.
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