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Summary: Resistors in parallel (1 of 3)

Resistors that are connected between the same two points
are said to be in parallel. The two points (labeled A and B)
are nodes. Sometimes a parallel connection is not as
obvious as the drawing here.
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Summary: Resistors in parallel (2 of 3)

Example:

Show how to connect the resistors on the protoboard in
parallel.

------------------------
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Summary: Resistors in parallel (3 of 3)

Solution:

This is one way. Notice that one node is colored in red; the
other is black and all resistors are between these two
nodes.

----------------------

----------
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Summary: Parallel circuits

A parallel circuit is identified by the fact that it has includes
a voltage source and more than one component between the
two nodes.
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Summary: Parallel circuit rule for
voltage

Because all components are connected across the same
voltage source, the voltage across each component is the
same.

For example, the source voltage is 5.0 V. What will a
voltmeter read if it is placed across each of the resistors?
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Summary: Parallel circuit rule for
resistance

The total resistance of resistors in parallel is the reciprocal of
the sum of the reciprocals of the individual resistors.

For example, the resistors in a parallel circuit are 680 Q, 1.5
k Q, and 2.2 k Q. What is the total resistance? 386 Q
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Summary: Parallel circuit
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Tabulating current, resistance, voltage and power is a useful way
to summarize parameters in a parallel circuit. Continuing with the
previous example, complete the parameters listed in the Table.

l= 74mA R,=068kQ V,=50V  P,=36.8mW
L= 33mA R,=150kQ V,=50V  P,=16.7mW
li= 23mA R;=220kQ V=50V  P;=11.4mW
h=130mA R=386Q Vs=50V  P;=648mW

@Pearson Copyright © 2022, 2010, 2007 Pearson Education, Ltd. All Rights Reserved




Summary: Kirchhoff’s Current Law
(KCL)

KCL is generally stated as:

The sum of the currents entering a node is equal to the sum of the
currents leaving the node.

Notice in the previous example that the current from the source is
equal to the sum of the branch currents.

l= 74mA R,=068kQ V,=50V  P,;=368mW
L= 33mA R,=150kQ V,=50V  P,=16.7mW
li= 23mA Ry=220kQ V,=50V  P;=11.4mW
F=130mA R=386Q Vg=50V  P;=648mW
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Summary: Special case for resistance
of two parallel resistors
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The resistance of two parallel resistors can be found by
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This is known as the product-over-sum rule.
Question:
What is the total resistance if R; =27 kQ and R, = 56 kQ?
18.2 kQ
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Summary: Parallel current sources

1.0 mA%} 1.5 mA#)

Current sources in parallel can be combined algebraically
into a single equivalent source.

The two current sources shown are aiding, so the net current
in the resistor is their sum (2.5 mA).
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Question:
(a) What is the current in R if the 1.5 mA source is reversed?
0.5 mA

(b) Which end of R will be positive? The bottom
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Summary: Current divider
When current enters a junction it divides with current values
that are inversely proportional to the resistance values.

The most widely used formula for the current divider is the
two-resistor equation. For resistors R; and Ry,
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Notice the highlighted subscripts. The resistor in the
numerator is not the same as the one for which current is
found.
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Summary: Power in parallel circuits
Power in each resistor can be calculated with any of the
standard power formulas. Most of the time, the voltage is
known, so the equation p V" is most convenient.

R

As in the series case, the total power is the sum of the
powers dissipated in each resistor.

Question:

What is the total power if 10 V is applied to the parallel
combination of R; =270 Q and R, =150 Q? 1.04 W
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Key Terms

Branch One current path in a parallel circuit.

Current A parallel circuit in which the division of
divider branch currents is inversely proportional to
the parallel branch resistances.

Junction A point at which two or more components are
connected. Also known as a node.

Kirchhoff’s A law stating the total current into a junction
current law equals the total current out of the junction.

Parallel The relationship in electric circuits in which
two or more current paths are connected
between two separate points (nodes).
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Quiz (1 of 11)

1. The total resistance of parallel resistors is equal to
a. the sum of the resistances
b. the sum of the reciprocals of the resistances
c. the sum of the conductances

d. none of the above
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Quiz (2 of 11)

2. The number of nodes in a parallel circuit is
a.one
b. two
c. Three

d. can be any number
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Quiz (3 of 11)

3. The total resistance of the parallel resistors is
a. 2.52 kQ

b. 3.35 kQ
c.5.1kQ
d. 25.1 kQ
O
R, R, R,
10 kQ 10kQ  35.1kQ
(e
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Quiz (4 of 11)

4. If three equal resistors are in parallel, the total resistance
is

a. one third the value of one resistor
b. the same as one resistor
c. three times the value of one resistor

d. there is not enough information to say
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Quiz (5 of 11)

5. In any circuit the total current entering a junction is
a. less than the total current leaving the junction
b. equal to the total current leaving the junction
c. greater than the total current leaving the junction

d. can be any of the above, depending on the circuit
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Quiz (6 of 11)

6. The current divider formula to find 7, for the special case
of two resistors is
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Quiz (7 of 11)

7. The total current leaving the source is

a. 1.0 mA
b.1.2 mA
c. 6.0 mA
d. 7.2 mA
12V — J101@ ’ 2.0 kQ
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Quiz (8 of 11)

8. The currentin R, is

a. 6.7 mA
b.13.3 mA
c. 20 mA
d. 26.7 mA
.~J=‘ I Rl \ RZ
1=20mA (4) J 1000 ’ 2000
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Quiz (9 of 11)

9. The voltage across R, is

a.0v
b.0.67V
c.1.33V
d.40V
L]
L R, LR
I=20mA (4 - 100Q = 2000
L]
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Quiz (10 of 11)

10. The total power dissipated in a parallel circuit is equal to
the

a. power in the largest resistor
b. power in the smallest resistor
c. average of the power in all resistors

d. sum of the power in all resistors
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Quiz (11 of 11)

Answers:
1. d
2. b
3. a
4. a
5 b
6. ¢
7. d
8. b
9. ¢
10.d
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This work is protected by United States copyright laws and is
provided solely for the use of instructors in teaching their
courses and assessing student learning. Dissemination or sale of
any part of this work (including on the World Wide Web) will
destroy the integrity of the work and is not permitted. The work
and materials from it should never be made available to students
except by instructors using the accompanying text in their
classes. All recipients of this work are expected to abide by these
restrictions and to honor the intended pedagogical purposes and
the needs of other instructors who rely on these materials.
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