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18i, = 60

8iy + 25i, — 15i, — 60 = 0

By voltage division:

=v,= 20X
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10+40

Ry = 10//40Q = 8Q

Ry, = 80//20=160

Vo = (80//20)(2 + 3)
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Problem 3 A
_/

2A 20Q
WN—=-W\ °a
10Q +v, —
+
100 t=s50
Vin = vy — vy i )Y Vin
v, =20 X2 =40V -
To find v,, apply KVL 12V —
to the bottom loop,
ob

12 4+ 10i + 102 +) + 5i = 0 20

= = -0324
v, =5i=-032x5=-1.6V so Rip
Voy = v, — v, = —1.6 —40 = —41.6V

Ry = 20 4+ 5//(10 +10) Q = 240

o a
Problem 4 I 60 4
50V + WV
V.= 30Q Vin
By KCL, x -
Vs o b

I=-=+2V,
30 T4
KVL around left loop:
6(5% + 2Vy ) + Vy - 50=0

= Vy=3.788V
Voy = VX = 3.788V

To find Ry, turn off 50V with short 60 W N | a
circuit, supply 1A source, + v

Need to find vy. Note vy =V, V, 30Q Yo 1A
KCL at top node: - b

XX 2V =1,V = 0455V,
= vy = 0455V
= Ry =22 =0.4550
I =Vy/Rpy=8.325A
Vi =3.788V , Ry = Ry = 0.455Q , I, = 8.325A
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Problem 5
a
Iy=4—ix
KVL along right mesh:
S5i, +4(4—ix) —8ix=0 b
i, = 2.286A
Iy=4—ix=1714A
5i,
To find Ry, turn off 4A, 4Q
supply 1A source, need to find v, ix\L ‘:@—/\A/W‘o a
Since i, = 14, by KVL +
Vo = 4ix — Siy +8iy = 7iy = 7V 82 Vo 1A
Then, b
Ry = v,/1 =70
= L7144, Ry = 7Q
a b
Problem 6
6Q T 4Q T
M- o
‘ +v, — iy
. . +
90V /ID 30 1, v,
3A 2Q _
%4
61,+3(i;-1,)-90=0 i=11A V. oy =i <12V
4i,+2i5-3(i-i,)=0 ‘ |i2=3A Vab_vl_zfz_lzv
i -i2=3 i3=6A d= V2= 4l3=
3
b (b) c-d
(@) a- R =2//(6//3 +4)Q=1.50Q
}‘rf\‘/‘/ // (261 /63/:2)9:29 I\=V,,/1.5=8A
N~ Vab/ <™

You may also use source transformation to obtain the same results
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Problem 7 < >0'25U°

Since same current goes through
the left 30}, and 6}, voltage division

130 3 0.25
. v
can be applied to find v, J\AA/\/— % oa
V=18X ==V = 12V +vy =
3+6 + +
v,=3 X 0.25v, =9V Vv
Vo= VoV, =3V 18V 6Q Vo th
A 04
l ob

To find Ry, turn off 18V, 25v,
supply 1A source, need to find v. 30
In this case 3Q0 and 6 are in parallel 3Q I3 a
Vo= (3//6)x 1 =2V +v, —
+ 07
6Q v

v, =3I = 3 x (0.25v,— 1) =-1.5V
vs = vy—v; = 3.5V
Rpy _vg/1 =350

1A
Uy S

| Viy=3V, Ry =3.5Q

Problem 8
30Q 20Q
i1 a IN b

)
3OQ$

By KCL, IN = il - iz

i1, 1, can be found by current division:
P 20 40 ,

Iy=i-i,=8 X =0 = 8 X — - A=-1371A

Ry =Ry = (30+20)//(30+40)Q2 = 29.167Q

Vo= LRy =-40V

40Q
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Problem 9 @

4Q 10V

6Q R 3A

30V 10Q2

Need to compute Thevenin’s equivalent with respect to the two terminals:

-30+6i+4i-10+10(i-3)=0
i=3.5A

Vo =4i-10 =4V

Ry =4//(6+10) =3.2Q

Pmax:(VTH)z/(“’RTH): 1 25W

0.5v,
Problem 10 %)}

20 5Q 4Q
VTH:V0:10 X mv =8V /\/\/\/\F /\/\/\/\/_
(o]
+ ; +
20Q<<"o th R
= e
a + Ux —

20Q

1A
5/120=4Q +v, - b v,=1x 6 V=6V
J\/M Vg=6+4+4+2v, =26V
3§ 6Q Rpy=vs/1=26Q
4Q
Pmax:(VTH)z/(4RTH)=O.6 15W




Problem 11

Vin=Vaoa-Vsa )
=50 x 20 _ 50 X —
30 30

=25V

Rp=10//20+25//5 Q= 10.833Q2

Pmax:(VTH)z/(4RTH): 14.424W
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