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Label the node voltages.

First, v, = 10 V due to the independent 40
voltage source. Next, express the
controlling current of the dependent V1
source in terms of the node voltages:

12Q

Apply KCL to the supernode corresponding to the dependent source to get

V=V, Vi ViV, Vg
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Multiplying by 48 and using v, = 10 V gives

16v, +9v, =150
Substituting the earlier expression for v,

16(§v3—5j+9v3:150 = Vv,=6970V
2

Then vy =5.455V and i, =-0.1894 A. Applying KCL at node 2 gives



= 12§, =-3+4v, =-30+4(5.455)

So
i, =-0.6817 A.

Finally, the power supplied by the dependent source is

p=(8i,)i, =8(-0.1894)(-0.6817) =1.033 W

P3

@ 50(i, —i,)+Ryi;+32=0 = 50(0.0770-0.7787)+R,(0.0770)+32=0
a

= R,=40Q
i,R, +20i, +50(i2 —ig)—24 =0 = R,;(-2.2213)+20(0.7787)+50(0.7787—-0.0770) = 24
= R =12Q
(b)
l,=i,-i,=0.7787-(-2.2213)=3 A
The power supplied by the current source is

p=1,(24-R,i,)=3(24-12(-2.2213)) =152 W

P4
Find R; by finding isc and vi:
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The current in the 3 Q resistor is zero because of the short circuit. Consequently, isc = 10
ix. Apply KCL at the top-left node to get



0.9

1,+09=10i, = iX:?:O.lA
S0
isc =10 ix = 1A
Next
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Apply KCL at the top-left node to get
1,+0.9=10i, = i :%:O.lA

X

Apply Ohm’s law to the 3 Q resistor to get
vV, =3(10i,)=30(0.1)=3V

For maximum power transfer to R, :

R =R =Ye_3_30

i, 1
The maximum power delivered to R, is given by
2 2
pmax_v°° = > ZEW
4R, 4(3) 4



