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Introduction

Charge is an electrical property of the atomic particles

of which matter consists, measured in coulombs (C). The S| prefixes.
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Introduction

The law of conservation of charge states that charge can neither be created
nor destroyed, only transferred, Thus the algebraic sum of the electric
charges in a system does not change.
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Electric current is the time rate of change of charge, measured in amperes (A).
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Two common types of current: (a) direct not having the current. having the current.

current (dc), (b) alternating current (ac).



Voltage (or potential difference) is the energy required to move a unit
charge through an element, measured in volts (V).

Power is the time rate of expending or absorbing energy, measured in
watts (W).

p = Ui



Resistance

The resistance R of an element denotes its
ability to resist the flow of electric current;
it is measured in ohms (Q ).

Material Resistivity ({1-m) Usage

Silver 1.64 X 1078 Conductor
Copper 1.72 X 10°° Conductor
Aluminum 28 X 1078 Conductor
Gold 2.45 X 1078 Conductor
Carbon 4% 107 Semiconductor
Germanium 47 X 10~ Semiconductor
Silicon 6.4 X 10° Semiconductor
Paper 10" Insulator

Mica 5 % 10" Insulator

Material with
resistivity p

Cross-sectional

area A

(a)

Figure 2.1
(a) Resistor, (b) Circuit symbol for
resistance.

(b)




Ohm’s law states that the voltage V across a resistor is directly

proportional to the current ( flowing through the resistor.

D = IR
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Kirchhoff’s law

Kirchhoff’s current law (KCL) states that the algebraic sum of currents

entering a node (or a closed boundary) is zero




Exercise 1
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Exercise 1
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Kirchhoff’s law

Kirchhoff’s voltage law (KVL) states that the algebraic sum of all voltages
around a closed path (or loop) is zero.
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Exercise 2
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Series Resistors
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Voltage Division
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Voltage Division
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Parallel Resistors

Node b




Current Division
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Exercise 3

2.10 In the circuit of Fig. 2.67, a decrease in R leads to a
decrease of, select all that apply:

(a) current through R5

(b) voltage across H;

(c) voltage across K,

(d) power dissipated in R,
(e) none of the above

R,




Exercise 4
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