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3.1 Systems of Units
As electrical engineers, we deal with measurable quantities.

Our measurement, however, must be communicated in a standard language that
virtually all professionals can understand, irrespective of the country where the
measurement is conducted.

Such an international measurement language is the International System of Units (SI).

Six basic Sl units and one derived unit relevant to this text.

Quantity Basic unit Syvmbol
Length meter m
Mass kilogram kg
Time second =
Electric current ampere A
Thermodynamaic temperature kelvin K
Luminous intensity candela cd
Charge coulomb L
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The S| prefixes.

Multiplier Prefix Syvmbol
108 exa E
10'° peta P
10! tera T
10° giga G
10° mega A% |
10° kilo k
10° hecto h
10 deka da
101 deci d
102 centi C
103 milli m
10 © ICTO LL
107 ILATLO n
10 12 pico P
101> femto f
10 18 atto a
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3.2 Charge and Current Ll g Adadl
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1 ampere = 1 coulomb/ second
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e Two types of current: (e s il

A direct current (dc) : sl Ll -
(I) et aa Ul By 3N Ll g g
An alternating current (ac) : cy<iad)l ) -¥

(1) ol Lo a > JS Bale ity M) L sa g

N N\
N ’
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0
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Example 3.1

How much charge 1s represented by 4.600 electrons?

Solution:
Each electron has —1.602 x 10 ¥ C.

. Hence 4.600 electrons will have

—1.602 = 10 2 C/electron ¥ 4.600 electrons = —7.369 = 10 °C
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Practice Problem 3.1

Calculate the amount of charge represented by four mallion protons.

Answer: +6.408 x 10 ° C.
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Example 3.2

The total charge entering a terminal 1s given by g = 5¢ sin 477 mC.
Calculate the current at + = 0.5 s,
Solution: dg  d
i = — Stsin 4 r) mC/s
dr dr [ )

= (S smndwr + 20mwrcos dar) mA

At = 0.5,
i= 5sm2mw7m + 10mcos2m =04+ 107 = 31.42 mA
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Practice Problem 3.2

If in Example 1.2. g = (10 — 10e <) mC. find the current at r = 0.5 s.

Answer: 7.36 mA.
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Example 3.3

Determine the total charge entering a terminal between

1 s and r = 2 s if the current passing the terminal is

I

= (317 — N A.
Solution:

Q = IE zﬁt—J (3t — Ndt

=1

2
3—2}—(1——)
1
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Practice Problem 3.3

The current Howing through an element is

_ { 2 A 0 <r¢<1
i = .
2t0° A, > 1
Calculate the charge entering the element from r = 0 to ¢

Answer: 6.667 C.
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3.3 Voltage

Al

Allk Jo gl Jasdl Goany callaly (pme olatl 8 B & (5 yiSIY) @y il o
S Al Jidile Bale 5 ((EMF) 4 A 400 568 48 jae 58 Ji (e Jaall 120 20855 o3 0

\

L {j5555)

Vab

_dw
dqg

w = energy (J),

RECES I I ISP -

Alall & 400 S lAll A b 5a il u yigll e
b A a e ol Baal 5l jail da 3O (Jand) j)
Ll

g = charge (C)

1 volt = 1 joule/coulomb = 1 Newton meter/ coulomb
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« Two ways Iin interpreting polarity:

MR |
+

Lab

o b
1) Pointa is at a potential of v_; volts higherthan point &
2) The potential at point a with respectto point b is v_,;

b adadil) (e e 5T g Adaiill (G gaS iy 138 1y il s Ledie -)
I Al (5 o) Al g AL (5 S Wiy 2 1y sl (5 Loie Y
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o oa Yar = " Vaa O a
+ A —
OV |'Van -9V |Wha
< b O b
Vab =9V Vba =-9 V

LAl e g dlia
A ey (e Alghy Bale g (V) <l SigS 25 (dc voltage) sadesall sigall -

(hgS Aga e A gl (v) e J8E a3l aa ste g8 58 (ac voltage) wbiiall gl -
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END OF LECTURE
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