Lesson 1.3: Electrical Quantities
s
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Current s defined a the rate of flow of elctrical charge inside a conductor,

o)
Abbreviation of current is |
e R —

= ]
Unit of current is Ampere (A). f o Reoa

Scientific Notation of Current shown in Table 1,

(Ix 1)’ Ampere)
(110" Ampere)

(_le[]"Amperc}
(1x10° Ampere)

kilo Ampere (kA)
Ampere (A)
[.milli-Ampere mA

micro-Ampere JA

Table 1: Scientific notation of current
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Types of current

1. Direct Current (DC) - A current that is constant in both magnitude and direction all the —7——

time. A current that comes out from a battery is a good example of a (DC) source. Figure 1
shows the DC waveform.
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Figure 1: DC waveform ,_E'_—'E_

2. Alternating Current (AC) - A current that changes its magnitude and direction over a l:‘ +
period of time. A current that comes out from the receptacle outlet is a good example of an
(AC) source. Figure 2 shows AC waveform.
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Figure 2: AC waveform




Voltage is the extemal force that causes clectrons to flow. Voltage i represented by the v V) Sz e t:;’_/.gﬂ/_/s'g_s/l

letter " for intemal voltage source and by “Y" for tenminal voltage of the supply (behind K;L‘,JVU‘;\)-M YRS T N
the voltage drop in the internal supply impedance). B -

s 4
Abbreviation of voltage is “V" or “E”.

Unito voage sVt (V) E a
Scentiic notation of volage shown in Table 2 v ) — s
o Volt kV) (Ix10°Vol) <—
Valt (V) - (Ixl0"Volt <—
milli-Volt (mV) (Ix10°Vol)  =—
micro-Volt (4V) (IxI0*vol)  —

Table 2: Scientific notation of voltage




Types of Voltage

1. DC Voltage - a voltage that is constant in both magnitude and direction all the time. The
voltage of a battery is a good example of a DC voltage. See in Figure 3 and Figure 4
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Figure 3: Battery as a DC voltage source
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Figure 4: Schematic Circuit

2. AC Voltage is a voltage that changes its magnitude and direction over a period of time.

The 110V volt source from an outlet is a good example of an AC voltage shown in Figure §

110V Receptacle outlet Figure 6: schematic Circuit
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Figure 5: 110V Receptacle outlet
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Figure 6: schematic Circuit
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Figure 7: Voltage waveform with respect to time
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Resistance is the property of a material that describes how much resistance opposes the

flow of current. ra
Abbreviation of resistor is R

it of resistor Ohms (£2)
.-__—_——__.
Symbol of resistor shown in Figure 9

RESISTORS

I
R
Figure 9: Resistor

Scientific notation of resistance shown in Table 3

'? —~ ’
g Tera Ohm (TQ) (1x107Q)
107 —~Gin(GO) (1x107Q)
{ob  —LMega Ohm (MQ) (Ix10°0)
(03 —1kilo Ohm (k0) (Ix10° Q)
o —0hm (Q) (1x10°Q
&3 — milli-Ohm (mQ) (1x10°Q)
. \5(’4__, micro-Ohm (€2) (1x10°° Q)

Table 3: Scientific notation of resistance in Ohm (€2)
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Lesson 1.4: Insulators and Conductors

Insulators are the type of materials that has high resistance such as wood, glass, plastic and
rubber. R
Conductors are the type of materials that has low resistance such as copper, gold and etc.

Examples of Insulators and conductors shown in Figure 10

5 Electrical Conductors

WA 4

Silver Gold Copper Sea water
5 Electrical Insulators
K 1\
§ \
0 o v
Rubber Glass oil Diamond Dry wood

Figure 10: Examples of conductors and insulators
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Lesson 1.6: Measurements and Accuracy

Example 1: X
The true value (TV) of a resistor is 2,300 € £10% and the measured value (MV) is 2,250 Q0.

All test instruments have an intrinsic error. This measurement error, or accuracy, is due to a
variety of causes (friction, component tolerance, etc.).
A differentiation is made between: What is the relative error?

The Relative error, &, of individual measurements can be determined by the formula. 2 70 — &7 AN
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True Value - Measured value - 2 =
&r= x100
True value
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Lesson 1.7: Classifications of Resistors

1. Fixed R
2. Variables /\

_Fixed resistars Voiahle
Cide d

The fixed resistor is the most common type. It is made of tiny bits of carbon packed - =
together in the shape of a cylinder. The values of fixed resistors are from less than one ohm ‘JM
to millions of ohms. The ohmic value of the resistor is shown by numbers or color bands. \ DUOIL N

The resistance values can also be printed on the resistor.
All fixed resistors, no matter what size, shape, or material are shown on schematic diagrams U\/[ "G\a.) 1

by the same symbol. The construction and symbol for a fixed resistor is shown in Figure
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Figure 18: Fixed Resistor




Variable Resistors

The most common variable resistor is the potentiometer. A potentiometer is a variable
resistor with two fixed connections and a center connection with a movable contact arm.
The moveable contact arm is a mechanical device. Its position determines the amount of
tapped resistance. The resistance can be varied from zero to the value stamped on the case.
Figure 19 shows the schematic symbol for a potentiometer and a common carbon

potentiometer.

TERMINALS

THREE TERMINALS

MOVABLE
VARIABLE CONTACT
2‘ TERMINAL
END TERMINAL ———==3 1 END TERMINAL
CaRrsON
RESISTANCE
ELEMENT VARIABLE
CONTACT ARM

Figure 19: Variable resistor




Lesson 1.9: Resistors in Series Circuit

It is a circuit in which resistors are arranged in a chain and there are no wires

branching off from the node between components. Figure 23 shows series resistor.

R Ry Ry

“RNN AAA AAA

Rr=R;+R;+R;

Figure 23: Series Resistors

Example 1

Calculate the total resistance (Rr) between terminals A and B shown in Figure 24.

R= 10001 Re= 1k Ry~ 30000

Wy Wy Iy vl

Figure 24: Series circuit
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Example 1

Calculate the total resistance in terminals A_and B as shown in Figure 31.
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Example 2 |
Calculate the total resistance of the circuit shown in Figure 36. \m)n-‘ I_’/" . sk ,__l_._




