Chapter 32. Fundamentals of Circuits

Surprising as It may seem,
the power of a computer is
achieved simply by the
controlled flow of charges
through tiny wires and
circuit elements.

Chapter Goal: To
understand the fundamental
physical principles that
govern electric circuits.
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Review of Last Chapter

e How electrons flow in conductors

e Conductivity and resistivity
 Kirchhoff’s loop law and junction law
e Ohm’s Law:

AV
[ = 3 (Ohm’s law)
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Chapter 32. Fundamentals of Circuits

Topics:

Circuit Elements and Diagrams
Kirchhoff’s Laws and the Resistor Circuit
Energy and Power in Circuits

Real Batteries, VVoltmeter, and Ammeter
Series Resistors and Parallel Resistors
Getting Grounded

RC Circuits
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Chapter 32. Reading Quizzes
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What property of a real battery makes
Its potential difference slightly different
than that of an ideal battery?

A. Short circuit

B. Chemical potential
C. Internal resistance
D. Effective capacitance
E. Inductive constant
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The equivalent resistance for a group of
parallel resistors is
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. less than any resistor in the group.

ne smallest resistance in the group.
ne average resistance of the group.

ne largest resistance in the group.

larger than any resistor in the group.
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Chapter 32. Basic Content and Examples
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FIGURE 32.1 An electric circuit.

Resistor  [~——=_A Capacitor

=P

Copyright © 2008 Pearson Education, Inc., publishing as Pearson Addison-Wesley.






FIGURE 32.5 Kirchhoff's laws apply to
junctions and loops.

(a) Junction " L

Add the potential
differences around «—>
the loop. Av,
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Tactics: Using Kirchhoff’s loop law

TACTICS ysing Kirchhoff's loop law

BOX 32.1 @

© Draw a circuit diagram. Label all known and unknown quantities.
@ Assign a direction to the current. Draw and label a current arrow / to show your choice.

B [f you know the actual current direction, choose that direction.

B [f you don’t know the actual current direction, make an arbitrary choice. All that will
happen if you choose wrong is that your value for / will end up negative.
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Parallel Resistors

g 'S L by NV = I R,: T,- L = :[3125: ...
1‘ )\ I} I} 1‘; = T. Reff
- 1 | I = I + T+t T 3 tU -
N B 'AL *\——\L.t —\' = I - \ée
p) | » Resistors connected at both ends afe ca led parallel resisto

sometimes, resistors “in parallel.”
*The potential differences AV are the same across all resistors placed in

parallel.
 If we have N resistors in parallel, their equivalent resistance is
S IS S |
K%: K"‘\" [LL’_\F ‘ 1 1 1_-1 7 |
Req = Rl R _IE; B + RN | (par : ii‘lel resistrS),

The behavior of the circuit will be unchanged if the N parallel resistors
are replaced by the single resistor R,.
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