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INTRODUCTION TO ELECTRICAL
ENGINEERING EXERCISES

Chapter 2 — Resistive Circuits



Introduction to Electrical Engineering

*P2.1. Reduce each of the networks shown in Figure
P2.1 to a single equivalent resistance by com-
bining resistances in series and parallel.
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Introduction to Electrical Engineering

*P2.3. Find the equivalent resistance looking into
terminals a and b in Figure P2.3.
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Introduction to Electrical Engineering

*P2.24. Find the voltages v; and vy for the circuit
shown in Figure P2.24 by combining resis-
tances in series and parallel.
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Introduction to Electrical Engineering

*P2.25. Find the values of v and i in Figure P2.25.
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Introduction to Electrical Engineering

*P2.34. Find the values of i; and i> in Figure P2.34.
Find the power for each element in the cir-
cuit, and state whether each is absorbing or
delivering energy. Verify that the total power
absorbed equals the total power delivered.
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Introduction to Electrical Engineering

*P2.35. Find the values of i; and i> in Figure P2.35.
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Introduction to Electrical Engineering

*P2.56. Solve for the values of the node voltages
shown in Figure P2.56. Then, find the value
of i,.
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Introduction to Electrical Engineering

*P2.57. Solve for the node voltages shown in Figure
P2.57.
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Introduction to Electrical Engineering

*P2.65. Solve for the power delivered to the 15-Q
resistor and for the mesh currents shown in

Figure P2.65.
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Introduction to Electrical Engineering

*P2.66. Determine the value of v» and the power
delivered by the source in the circuit of Figure
P2.24 by using mesh-current analysis.
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Introduction to Electrical Engineering

*P2.80. Find the Thévenin and Norton equivalent cir-

cuits for the two-terminal circuit shown in
Figure P2.80.
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Introduction to Electrical Engineering

*P2.91. Figure P2.91 shows a resistive load R; con-
nected to a Thévenin equivalent circuit. For
what value of Thévenin resistance is the
power delivered to the load maximized? Find
the maximum power delivered to the load.
(Hint: Be careful; this is a trick question if
you don’t stop to think about it.)
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Introduction to Electrical Engineering

*P2.94. Use superposition to find the current i in
Figure P2.94. First, zero the current source
and find the value i, caused by the volt-
age source alone. Then, zero the voltage
source and find the value i. caused by the
current source alone. Finally, add the results

algebraically.
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Introduction to Electrical Engineering

*P2.103. The Wheatstone bridge shown in Figure 2.64
has vi = 10V, R} = 10kQ, R = 10kg,
and R, = 5932 2. The detector can be mod-
eled as a 5-kQ2 resistance. a. What value of
R5 is required to balance the bridge? b. Sup-
pose that R; is 1 € higher than the value
found in part(a). Find the current through the
detector. (Hint: Find the Thévenin equiva-
lent for the circuit with the detector removed.
Then, place the detector across the Thévenin
equivalent and solve for the -current.)
Comment.

— Detector

Figure 2.64 The Wheatstone bridge. When the Wheat-
stone bridge is balanced, i; = 0 and v, = 0.

dqu}, Y G Sl w0 — Sl cwaigo susiSls e




T24.

dfféwb

Introduction to Electrical Engineering

Write a set of equations that can be used to
solve for the mesh currents of Figure T2.4. Be
sure to indicate which of the equations you
write form the set.
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Introduction to Electrical Engineering

T2.5. Determine the Thévenin and Norton equiv-
alent circuits for the circuit of Figure T2.5.
Draw the equivalent circuits labeling the ter-
minals to correspond with the original circuit.
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Introduction to Electrical Engineering

T2.6. According to the superposition principle,
what percentage of the total current flow-
ing through the 5-£2 resistance in the circuit
of Figure T2.6 results from the 5-V source?
What percentage of the power supplied to the
5-€2 resistance is supplied by the 5-V source?
Assume that both sources are active when
answering both questions.
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