


Constraint equations:
iΔ= i2 − i3

Mesh equations:
53iΔ+ 8i1 − 3i2 − 5i3 = 0
iΔ− 3i1 + 30i2 − 20i3 = 30
iΔ − 5i1 − 20i2 + 27i3 = 30

Solving, i1 = 110 A; i2 = 52 A; i3 = 60 A; iΔ = −8 A
pdepsource = 53 iΔ i1 = (53)(−8)(110) = −46,640W



OPEN CIRCUIT
100 = 2500i1 + 625(i1 + 10-3v2)

ଶݒ =
6000 

10,000 
(5000݅ଶሻ

Solving,
I1 = 0.02A; V2 = Voc = 60V
SHORT CIRCUIT
V2 = 0;

݅௦௖ =
5000 

4000 
(݅ଵሻ

݅ଵ =
100 

2500+625 
= ܣ0.032

Thus, isc = 0.04A             RTh =1.5 k



4.81 Find the Norton equivalent with respect to the terminals a,b for the circuit seen 
in Fig. P4.81.



4.97 Use the principle of superposition to find vo in the circuit in Fig. P4.97.



IA

50mA

80 Ω 
4.6V

50 Ω 
20 Ω 10/3IA

50 Ω 
V2

V3 60 Ω 

V1

Io

IA

50mA

80 Ω 
4.6V

50 Ω 
20 Ω 10/3IA

50 Ω 

60 Ω 

I2 I3

Io

ଵܸ െ 4.6 െ ଶܸ

80
+ ଵܸ

20
+ ଵܸ

60
+ ଵܸ െ ଷܸ

50
= 0 

119 ଵܸ െ 15 ଶܸ െ 24 ଷܸ = 69

ଶܸ + 4.6 െ ଵܸ

80
+ ଶܸ െ ଷܸ

50
െ 50݉ = 0

െ5 ଵܸ + 13 ଶܸ െ 8 ଷܸ = െ3

ଷܸ െ ଶܸ

50
+ ଷܸ െ ଵܸ

50
െ

10
3

஺ܫ = 0

ଷܸ െ ଶܸ

50
+ ଷܸ െ ଵܸ

50
െ

10
3

ଶܸ + 4.6 െ ଵܸ

80
= 0

13 ଵܸ െ 37 ଶܸ + 24 ଷܸ = 115

ଵܸ

ଶܸ

ଷܸ

=
36.75
89.75

123.25

௢ܫ = ଵܸ

60
=

36.75
60

= ܣ0.61

=ଶܫ) 0.05ሻ

ଷെ0.05ܫ) =
10
3

ଷെ0.015ሻܫ0.3)ݎ஺ሻܱܫ = ஺ܫ

െ4.6 + ஺ܫ80 + ஺ܫ)50 െ ଷሻܫ + ஺ܫ)50 െ 0.05ሻ = 0
െ7.1 + ஺ܫ180 െ ଷܫ50 = 0

െ7.1 + ଷെ0.015ሻܫ0.3)180 െ ଷܫ50 = 0
ଷܫ = ;ܣ2.45

௢ܫ60  + 20 ௢ܫ െ ଷܫ = 0

௢ܫ80 െ 20 ∗ 2.45 = 0

௢ܫ = ܣ0.61݉



Ix

40Ω 

1A

100 Ω 

50V
10 Ω 

120Ix
RL 

20 Ω 

Find RL that dissipate maximum power?

௢ܸ௖ = ௫ܫ120

40(1 െ ௫ሻܫ െ ௫=0ܫ௫+120ܫ100
௫ܫ20 = 1

௫ܫ =
1

20
ܣ

௢ܸ௖ =
120
20

= ܣ6

௦௖ܫ =
௫ܫ120

20
= ௫ܫ6

40(1 െ ௫ሻܫ െ ௫=0ܫ௫+120ܫ100
௫ܫ20 = 1

௫ܫ =
1

20
ܣ

௦௖ܫ = ௫ܫ6 =
3

10
ܣ

ܴ௅ = ܴ௧௛ = ௢ܸ௖

௦௖ܫ
=

120 ∗ 10
3

= 400Ω



For 120V on

௕ܫ =
120
60

= ܣ2

௢ܸଵ = െ
10

10 + 20
௕ܫ3 ∗ 20 = െ40ܸ

For 4A on

௕ܫ =
30
60

∗ 4 = ܣ2

௢ܸଶ = െ
10

10 + 20
௕ܫ3 ∗ 20 = െ40ܸ

௢ܸ = ௢ܸଵ + ௢ܸଶ = െ80

Use Superposition method to find Vo? 

4A

60Ω 30Ω

Ib

120Ω 30Ω

120V

10Ω 20Ω3Ib

+

oV

-

60Ω 30Ω

Ib

120Ω 30Ω

120V

10Ω 20Ω

+

oV

-

4A

60Ω 30Ω

Ib

120Ω

30Ω 10Ω 20Ω

+

oV

-

4A

60Ω 30Ω

Ib

120Ω 30Ω

10Ω 20Ω

+

oV

-



Use Node Voltage method to find I?

2A

4Ω

8Ω0.5I 2Ω 12Ω

+ -

4I

I

V1
V2 ܫ = ଶܸ

2

െ0.5I + 2 + ଵܸ

8
+ ଵܸ െ ଶܸ

4
= 0 

3 ଵܸ െ 4 ଶܸ = െ16

ଶܸ െ ܫ4
12

+ ଶܸ

2
െ 2 + ଶܸ െ ଵܸ

4
= 0

10 ଶܸ െ ܫ4 െ 3 ଵܸ = 24

8 ଶܸ െ 3 ଵܸ = 24
1+2---4 ଶܸ = 8

ܫ = ଶܸ

2
= ܣ1


