Chapter 5, Problem 8
Obtain vo for each of these circuits
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Solution

(a)
Voltages at the input terminals are both zero

KCL gives

1 mA = (0 – vo)/2k

vo = -2 V

(b)
There is no voltage difference between the inverting and non-inverting inputs.

Also, no current can flow into the inverting input, and therefore no current flows through the 10 k resistance.

Therefore, we may apply KVL to give
1 – 2 = vo
ie
vo = -1 V

Chapter 5, Problem 10

Find the gain, vo/vs for this circuit


[image: image2]
Solution

Since no current enters the OpAmp (and passes through the 20 kresistor), the voltage at the inverting input is vs
This is also the voltage at the non-inverting input. So

vs = vo x 10/(10 + 10)

vo/vs = 2

Chapter 5, Problem 15

Determine the ratio vo/is in the OpAmp circuit. Evaluate this ratio for R1 = 20 k, R2 = 25 k, R3 = 40 k
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Solution

Voltage at the connection point for all three resistors is v and current into this point through R1 is
is = (0 – v)/R1 = v/R2 + (v – vo)/R3
Eliminate v to give
is(1 + R1/R2 + R1/R3) = -vo/R3
Therefore

vo/is = -(R1 + R3 + R1R3/R2)

Substituting the resistor values gives

vo/is = -(20 + 40 + 20*40/25)k = - 92 k
Chapter 5, Problem 19
Determine io in the following circuit

[image: image4]
Solution

We convert the 1 V source and the 2 k resistance to a Norton equivalent with IN = 1/2k A and RN = 2 kW.
In parallel with the 4 k , this becomes 2 x 4/(2 + 4) = 4/3 k.

We then convert back to a Thevenin circuit with Vt = 4/3 k x 1/2k = 2/3 V


[image: image5]
This is now a conventional inverting amplifier circuit, with a gain of -10/(4 + 4/3) = -15/8

Therefore

vo = -15/8 x 2/3 = -1.25 V

So

io = -1.25/5k – 1.25/10k



= -0.375 mA
Chapter 5, Problem 32
Calculate ix and vo in the following circuit. Find the power dissipated in the 60 k resistor.


[image: image6]
Solution

Let v = voltage at the output of the OpAmp. The circuit excluding the 20k, 30k and 60k resistors is a non-inverting amplifier, so

v = (1 + 50/10)(4 mV) = 24 mV

60║30 = 20 kW

Then, by voltage division,

vo = 20/(20 + 20) v = 12 mV

ix = v/(20 + 20)k

= 24 mV/40k

= 0.6 A

= 600 nA
Power in 60 k resistor is

P =  vo2/R

= 144*10-6/(60*103)

= 2.4 nW

Chapter 6, Problem 1
If the voltage across a 5 F capacitor is 2t e-3t V, find the current and power.

Solution

i = Cdv/dt = 5 * (2 e-3t – 6t e-3t)

= 10 (1 – 3t) e-3t A
p = vi

= 2t e-3t * 10 (1 – 3t) e-3t W
= 20 t(1 – 3t) e-6t W

Chapter 6, Problem 12
A voltage of 60 cos 4t V appears across the terminals of a 3 mF capacitor. Calculate the current through the capacitor and the energy stored in it from t = 0 to t = 0.125 s

Solution

i = C dv/dt = 3*10-3*60 (4)(-sin 4t)

= - 0.72  sin 4t A

p = vi = 60 (-0.72)  cos 4t sin 4t
= -21.6  sin 8t W
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Chapter 6, Problem34

The current through a 10 mH inductor is 6 e-t/2 A. Find the voltage and power at t = 3 sec

Solution

v(t) = L di/dt = 10*10-3 * 6 * ½ e-t/2
= - 30 e-t/2 mV

v(3) = - 30 e-3/2 

= -6.694 mV

p = vi = -180 e-t mW

p(3) = -180 e-3 

= -8.962 mW
Chapter 6, Problem 43
The current in an 80 mH inductor increases from 0 to 60 mA. How much energy is stored in the inductor?
Solution

Stored energy = ½Li2
= ½*80*10-3*(60/1000)2
= 144*10-6 J

=144 J
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