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Electrical Circuif Fundamentals -

: c:arge hfhe e,eCTHCd ;C-ha‘pge is an electrical PPOPer“fyof d’roﬁicblpavrj'f;i}:lég ‘
- of Which matter consists, measured in coulombs (C)., The char e of an

- Blectrical current: is the rate of change of ¢harge, measured in amperes
- (A). The current () is defined mathematically as: -
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’ D.irec* current (DC)i is the current that remains éonsfdn'f‘:'i«)ifh
time. The symbol (I) is usually used to represent such a constant

_ current, e E SR '
-A.lfg'fani'ng current (AC): is a ‘cAurrem‘ that is ""\(ar"))'in'g'_5§in'USdidaIly |
with time. A time varying current is represented by the symbol (i).

Simuseidal

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

* For the voltage Vab, this mean that the potential of point a is higher

~ thanthat of pointb:
. e | Vab=Va-Vb

Power: is the time rate of expending or absorbing energy, measured in

watt (W).
w

Where P is the power in watt (W), w is the energy in joules (J), and ¢
is the time in seconds (s).
The power (P) is defined mathematically as:

P = 17
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ce. Rl».denofes 'rhe ab:hfy of an’ elemem‘ f°, ‘
measur'ed in Ohms ( Q) f

. "

 For the mateil,th resistace R depands of the physical dmensios

| aS follows: |

R= n—]— i

lwher'e p ,_.::,,-rhe recephw’ry of ma’remal

Faoim esrsm m (p} 0/ various mcn‘cz m/ ST
o ohme-centimeters. ‘
Silver 1645 % 1078
Copper 1.723 x 10~°
Gold . : 2.443 x 107¢
- Aluminum | 2.825 x 107¢
Tungsten | 5.485 X 107¢
~ Nickel | | 7.811 X 107¢
“Iron . 12.299 x 107¢
o Tentalum 1554 X107
‘Nichrome 99.72 X 1076
Tin oxide 250 X 1078
Carbon 3500 X 107°¢
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EXAMPLE: Determine the e PSS N G
T f fhe dlame.'rer 50 032 : r:“esféféﬁce of 30.%8-m§f copper telephone wire
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* The resistance of a short circuit element is approaching zero. -

. The res:sfance of «an o
: gen CII"CUI t element ‘is approachin
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~Qpen cirewit - w - - ~Short.curenit -

Conduc’rance the conducfance can be explamed as - The abuln‘y of an
' elemenf To conduct elec‘rmcal current, it is measured in siemens (S).
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OHM'S LAW: Ohm's low states that the voltage V across a resistor is
directly proportional to the current I flowing through the resistor.

| | v
y=R 1=~  R=—
R I

ion of a 9-V

 EXAMPLE: Determine the current resulting from the applicatio
battery across a network with a resistance of 2.2 Q.

Solution:
1YY 4004
R 2.2Q

EXAMPLE«C@k;ulatei-he.ar-'esisiance._qfva..éﬂ:\ALbulb_if a current of 500

mA results from an applied voltage of 120 V.
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éXAMPLE Calculm‘e the currem‘ Through the 2- RQ res:sfor of Flgure |
below;:lf’.’fhe-:volfage drop across i it is 16 V.

AR E JR—(ISA)(SOQ)'-IZ()\

 EXAMPLE: Whaf is the power dissi
is4 A? ~

pated by a 5Q resistor if the current

Solution:

P= IR = (4 A)(5 ) = 80 W
- EXAMPLE: Determine the current through a 5-kQ resnsfor when the
power d:ss:pared by the elemen’r is 20 mW.

- Solution.

/:'v/.}’;’ '\ ‘D’\' i—__(;.-ﬂ“ = VAX 107 = 71077 A
2mA




