Chapter 3, Problem 1.
Determine v1, v2 and the power dissipated in all the resistors in this circuit.
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Solution:

KCL at node 1

6 = v1/8 + (v1- v2)/4
→
48 = 3 v1 – 2 v2
KCL at node 2

(v1 – v2)/4 = v2/2 + 10
→
40 = v1 – 3 v2
Solving these two equations gives

v1 = 9.143 V,

v2 = -10.286 V

P8 = v12/8 = 9.1432/8 = 10.45 W

P4 = (v1 – v2)2/4 = 94.37 W

P2 = v22/2 = 10.2862/2 = 52.9 W

Chapter 3, Problem 5.

Find vo in this circuit


[image: image2]
Solution:

Apply KCL to the top node

(30 – vo)/2 k + (20 – vo)/5 k = vo/4 k
So vo = 20 V
Chapter 3, Problem 6.

Use nodal analysis to obtain vo in this circuit.


[image: image3]
Solution:

i1 + i2 + i3 = 0


that is;
(vo – 12)/4 + vo/6 + (vo – 10)/2 = 0
giving vo = 8.727 V
Chapter 3, Problem 10.
Find io in this circuit


[image: image4]
Solution:
Nominate node voltages, v0, v1 and v

At node 1, we have
(v2 – v1)/1 = 4 + v1/8

At node 0, we have

4 = v0/2 + 2 i0 and i0 = v1/8

giving

16 = 2 v0 + v1
At node 2 we have

2 i0 = (v2 – v1)/1 + v2/4
and

i0 = v1/8

giving

v2 = v1
The solution is
v0 = 24 V, v1 = v2 = -32 V, i0 = - 4 A

Chapter 3, Problem 12.

Use nodal analysis to find currents i1 and i2 in this circuit.


[image: image5]
Solution

Name v1, v2 as the voltages at the two upper nodes

At node 1,
(24 – v1)/10 = (v1 – v2)/20 + v1/40

ie

96 = 7 v1 – 2 v2
At node 2,
5 + (v1 – v2)/20 = v2/50

ie

500 = -5 v1 + 7 v2
Solving these two equations gives


v1 = 42.87 V and v2 = 102.05 V

Therefore

i1 = v1/40 = 1.072 A

i2 = v2/50 = 2.041 A
Chapter 3, Problem 16.

Find v1, v2 and v3, using NVA
[image: image6]
Solution

The resistances are given as conductances, in Siemens. The dotted line contains a supernode which gives

2 = v1 + 2(v1 – v3) + 8(v2 – v3) + 4v2
ie

2 = 3v1 + 12v2 – 10v3
But

v1 = v2 + 2v0 and v0 = v2
So

v1 = 3v2
v3 = 13 V

Solving these equations, we have
v1 = 18.858 V

v2 = 6.286 V

v3 = 13 V

Chapter 3, Problem 17.

Using nodal analysis, find current i0

[image: image7]
Solution

We need KCL at nodes 1 and 2

(60 – v1)/4 = v1/8 + (v1 – v2)/2

ie

120 = 7 v1 – 4 v2


(1)

3 i0 + (60 – v2)/10 + (v1 – v2)/2 = 0

But

i0 = (60 – v1)/4

So

3x(60 – v1)/4 + (60 – v2)/10 + (v1 – v2)/2 = 0

ie 1020 = 5 v1 – 12 v2


(2)

Solving (1) and (2) gives

v1 = 53.08 V

Hence i0 = (60 – v1)/4 = 1.73 A

Chapter 4, Problem 8
Apply superposition to find i in this circuit.
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Solution

Let i = i1 + i2, where i1 and i2 are due to current and voltage sources respectively.

If 20 V is a S/C, we have a current divider circuit with two resistors

i1 = 6/(6 + 4) x 5 = 3 A
If 5 A source is O/C, we have a single loop

i2 = 20/(6 + 4) = 2 A

This i = i1 + i2 = 3 + 2 = 5 A

Chapter 4, Problem 10

Find the terminal voltage, Vab, using superposition

[image: image9]
Let Vab = v1 + v2 where v1 and v2 are due to the 4 V and the 2 A sources respectively

If the 2 A source is set O/C, then no current flows in the resistor. The terminal voltage is v1. Applying KVL, we have

-v1 – 3v1 + 4 = 0

ie

v1 = 1 V

If the 4 V source is S/C, we have a loop carrying 2 A. We apply KVL

- v2 – 3 v2 + 10 x 2 = 0

ie

v2 = 5 V

So

Vab = v1 + v2 = 1 + 5 = 6 V
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