Homework Solutions 6

(3-52) Find the maximum power available to the load resistance in the Figure P3-52.
What is the value of RL will extract maximum power?

Step (1) Find the Thevenin (“lookback’) resistance, open the current source and

short the voltage source, then find the resistance by looking back into the circuit
from the load.
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Step (2)Using superposition to find the too find two different Isc(short circuit)
currents. Therefore, open the current source and use the voltage source to find
the first short circuit current. Next short the voltage source and use the current
source to find the second short circuit current.
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Simply add i, to i to find the total iy, P iy

Using the equation Pmax =(0.25) i’ Rp = (0.25)-(0.01)2 -333.33 =8.333mA
Therefore, Pmax = 8.333mA.

(3-53) Find the maximum power available to the load resistance in Figure P3-53. What is
the value of Rl will extract the maximum power?

First find the “lookback’ resistance in the wheatstone bridge, open the load and
short the voltage source. Now find the resistance in the path from terminal A to
terminal B.
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Finding the equivalent “lookback’ resistance or Thevenin resistance is quite
hard to visualize but if you rearrange the circuit drawing enough you can clearly
see that 1022 || 20£2 which is in series with the 3022 || 30€2. Therefore,
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Next, consider finding the Thevenin voltage V1 which is the voltage across
terminal A and terminal B:

Vr =V - Vg
Find the voltage at A and B using voltage division;
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Therefore, Vr = Vg = -8.3333

Now, solve for iy = V1 /Ry =-0.3846A
And,

Pmax = (0.25)( -0.3846A)* - 21.67Q = 0.801W



(3-64) In Figure P3-61 the load is a 500Q resistor and the Rs = 75Q. Design an interface
circuit so that the input resistance of the two port is 75Q +/-10% and the output resistance
seen by the load is 500Q2 +/-10%.
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The best way to solve these design problems is to try each Interface Circuit
equivalent shown in Figure 3-52 on pg. 118 of the text. Since this is a design
problem you can guess some values and use logic into which is the best interface
circuit to use for specifications required.

(3-71) Comparison of Analysis Methods for (a), (b), (c); problem statement located
in the text
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3.71 (b} Using circuit reduction methods
Step 1: Convert the voltage sources in series
with 2R to equivalent current sources in paraliel

Step 2 Replace left-most 2RJ|2R by a single
resistor B and then convert the left-most curent
source to an equivalent voliage sources vi/2 in
series with R+ R = 213

Step 3. Convert the left-most voltage source o
an equivalent current sources in parallel with 2R
and then combine the two left-most current
sources that are connected in parallel to an
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{c} Either method is acceptable. Method (a) & analytical and abstract. Method (b} is more intuitive
since it works directly with the crcuit model.



(4-4) The circuit in Figure P4-4 is an ideal voltage amplifier with the negative feedback
provided via the resistor Rg.

(a) Find the output voltage V2 and the current gain i, / 1; when Vs = 10mV and
Rr = 10kQ.

(b) Find the input resistance Ry = v; / 1;.
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Therefore, K =-9.9 for part (a); and Rin =100 for part (b)

(4-6) Find the voltage gain vo / vs and the current gain i / is in Figure P4-6.
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Therefore, Kv = -44.44 for part (a); and K; =-266.667 for part (b)




