Chapter 4, Problem 20
Use source transformation to find i in this circuit
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Solution

Transform the voltage source an 6  resistor to give the following circuit
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We can now combine the two current sources, since they are in parallel, and we can combine the 6  and 3  resistors
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From this circuit, we have  i = 6/2 = 3 A

Chapter 4, Problem 27

Apply source transformation to find vx in this circuit
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Solution

Transform the voltage sources to give the following circuit
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We can now convert the left hand part of the circuit to a Thevenin equivalent and the right hand part of the circuit to another Thevenin equivalent.

10║40 = 8 ohms
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The current around this loop is

i = (40 – 200)/40 = - 4 A

So vx = 12 x -4 = - 48 V
Chapter 4, Problem 34
Find the Thevenin equivalent of this circuit at the terminals a-b
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Solution

We find VOC using node voltage analysis.

At node 1

(40 – v1)/10 = 3 + (v1 – v2)/20 + v1/40

ie

40 = 7 v1 – 2 v2

At node 2

3 + (v1 – v2)/20 = 0

ie



Since there are no dependent sources in this circuit, we can calculate Rt simply by setting the independent sources to zero. The result is as follows
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So Rt = 20 + 10║40 = 20 + 400/50 = 28 
Chapter 4, Problem 48
Determine the Norton equivalent of this circuit at terminals a-b.


[image: image9]
To find the O/C voltage, we note that i0 = 2 A.

Then the dependent source is 10 i0 = 20 V.

So Vt = 4 x 2 – 20 = - 12 V

When the terminals a-b are S/C, we have KCL

2 = v/4 + (v – 10 i0)/2
and

i0 = v/4

We solve for v to get
v = - 4 V
Then IN = ISC = 2 - i0 = 2 – v/4 = 2 + 1 = 3 A

RN = Vt/IN = - 12/3 = - 4 
Note the possibility of a circuit with active components (dependent source) having negative resistance.

Chapter 4, Problem 71
What resistor, connected across terminals a-b will absorb maximum power from this circuit? What is that power?
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Solution

We need the Thevenin equivalent circuit at terminals a-b.

v0 = 8 x 1/(1 + 3) = 2 V

Dependent source is -120 x 2 = -240 V

Vt = VOC at a-b is -240 x 40/(40 + 10) = -192 V

ISC at a-b is -240/10k = -24 mA

So Rt is -192/(-24m) = 8 k
For maximum load power, load resistance is 8 k.

Then load current is 192/16k = 12 mA

Power is (12*10-3)2 x 8*103 = 1.152 W
Chapter 4, Problem 75
Determine the value of R in this circuit so that the maximum power which can be delivered to the load is 3 mW
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Solution

Since there are no dependent sources, we can set all sources to zero and find Rt as the parallel combination of all three resistances, R.

Rt = R/3

We can find VOC by using KCL at the output.

(1 – VOC)/R + (2 – VOC)/R + (3 – VOC)/R = 0

Vt = VOC = 2

For maximum power transfer, RL = Rt = R/3

Pmax = Vt2/4Rt = 1/Rt = 3 mW

Rt = 1000/3
So R = 3 Rt = 1000 
Chapter 5, Problem 2.
The open-loop gain of an OpAmp  is 100,000. Calculate the output voltage when there are inputs of + 10 v on the inverting terminal and + 20 V on the noninverting terminal.

Solution

vo = Avi = A (v2 – v1)


= 105 (20 – 10) * 10-6

= 1 V
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