Al sham University
Faculty of Informatic

11/11/2020

ZQAQ J.@S.“ Z\.uﬁ.@.“ U""*"“
A Adud) dUal
2020-2021

Dr. Ghada Aldahim
ghadadhem@gmail.com

Ghada Aldhem

daldl) alid) daaly
dila glaall dwaigl) 48


mailto:ghadadhem@gmail.com

11/1

1/2020

Chapter 4 Basic Laws

2l 1) Juadl
Aila) (pad) 68

Dr. Ghada Aldahim



References

1.Charles K. Alexander, Matthew N. O. Sadiku, “Fundamentals of Electric
Circuits”, 2nd Ed, McGraw Hill, 2009.
ISBN 978—0—-07—-352955-4

11/11/2020 Dr. Ghada Aldahim 3



4. Basic Laws
4.1 Ohm’s Law agl 1 sild
4.2 Nodes, Branches, and Loops  <\alall g £ g ,al) g Adall
4.3 Kirchhoff’s Laws g S () 60

4.4 Series Resistors and Voltage Division
el io e g At cila glial)

4.5 Parallel Resistors and Current Division
S (s e g s i) il glaall

4.6 Wye-Delta Transformations Ll - daad Bl gas

11/11/2020 Dr. Ghada Aldahim 4



4.1 Ohm’s Law

skl il Lt lal) Ll & 1k da glia 25 Bl 5 gl iy
Aliea Jod 43Ne (0

v(t) R v(t) = Ri(t)

i(t)
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R
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"y > v=-R
R

If you know V and |, and wish to
determine R, just eliminate R from
the picture and see what's left: R =

V/I
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Resistors r il glaall
ohms (Q) as¥) A 4aglial) 3aalg o

R Aagiall oo AN Ll ) ABNad) <

!

| : Conductor Length (meters)
A : Cross —sectional area (meters *)
p : Resistivity (€2-m)
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Resistivities of common materials.

Material Resistivity ({1-m) Usage

Silver 1 64 > 10 % Conductor
Copper 1.72 > 108 Conductor
Aluvmanum 28 % 108 Conductor
Gold 245 x 108 Conductor
Carbon 4 % 107 Semiconductor
Germamium 47 = 10~ Semiconductor
S1licon 6.4 % 10° Semiconductor
Paper 10'° Insulator

Mica 5 » 10! Insulator
(lass 10 Insulator
Teflon 3 = 10 Insulator

11/11/2020

Dr. Ghada Aldahim



Conductance :4.B8L
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Example 4.1
L gl coual) | 120V 6 lia 563 Bubad die D A B sSa jatid
:Jadl

I} 120 &9‘033&&“
R=—=—" =600
') i

Practice Problem 4.1
The essential component of a toaster is an electrical element (a resistor)

that converts electrical energy to heat energy. How much current
is drawn by a toaster with resistance10Q) at 110 V?

Answer: 11 A.
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Example 4.2
P aclkinly G AUl i Ll sl 4,8 JSAN 8 Al 5 lal)

Tlf__l-:".' = _-__::'
30V () SkQ = v

Figure 4.8
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: Jad
bl il (Sla 9o LY aiall i 53 (g sbo A sliall Jd jha e i gill
ol g Jall

_ L 30 P
I = = = O mA
R 5 x10°

The conductance 1s

G=—= - = 0.2 mS
R 510
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We can calculate the power 1in varous ways using either Eqs.

p=vi=30(6 X 10 %) = 180 mW

or
e

p=i"R=(6x 10 %% x 10° = 180 mW

or

p=v>G = (30)°0.2 X 10> = 180 mW
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Practice Problem 4.2

*f
2ma (§) 10KkQ = »

Figure 2.9

For the circuit shown in Fig. 2.9, calculate the voltage v. the conduc-
tance G. and the power p.

Answer: 20 V, 100 puS. 40 mW.
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Example 4.3
Dball D sl ¢ 5.k W jlaaas daglas ) 20 sinmit - Vo 5 S i e
oJJ.u.Aj\ ‘\.GLL.\MY‘} ‘\.AJ\AAM dy\a

- Jadl

_ v 20 sinTrt _
I = = — 7 — dsmatmA
K 5 X 10

Hence.

p = vi = 80 sin“wmrmW
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Practice Problem 4.3
A resistor absorbs an instantaneous power of 20 cos?t mW

when connected to a voltage source v= 10cost V. Find i

and R.
Answer: 2 cos t mA, 5 kQ.
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4.2 Nodes, Branches, and Loops <l&lal) g & g ,dl) g adall

&)ﬂ\gﬁiaw&jchj&jijzﬁ@hjhaﬁ;jmdlgbranch:&Jél\

_Jﬁijidﬁc)édhai\&ﬁs@ node : 538

il 1) Aldiie Ll ddla e iy OJ‘JL_;SLSJMJLMLS\L;AIOOP -43lal)

UAC_\.\.\..»AU\MA\SA\AJ M%&\w\gﬁwﬂ\h\jbﬁdﬂY\&gw
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Figure 2.11
The three-node circuat of Fag. 2.10 1s

redrawn. 3 independent loops
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P 5 L2 4
AN —Lp )

mv@) gﬂ§3ﬂ§ G 2 A

[ = L Fy
il

five branches, namely, the 10-V voltage source,
the 2-A current source, and the three resistors.
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Example 4.4
o U sn ga jualinall (pa (sl 2an 5 (JSEN 8 dapall 3 lall 8 a3all g & ol aae 2aa
&l e Ll Judoal

5 L2
A
. < R
10V 'h::j = 04 1) 2A
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' Jadl

A3zl 10V, 50, 6Q, 2 A i £98 i Ll 1)) jualic a3 lall b aa g 43 Lallla

Y 5 Y ool

1 5 L) 2

'T— AV AVLVLY - 7

T - PR

10 W - I |

I'-._—,e" = 6 L2 o 2 A
-~ ~
T i
3
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Practice Problem 4.4
How many branches and nodes does the circuit in Fig. 2.14 have? Identify the
elements that are in series and in parallel.

Answer: Five branches and three nodes are identified in Fig. 2.15. The
1-£} and 2-{) resistors are in parallel. The 4-{} resistor and 10-V source
are also in parallel.

50 1 30 2
A C S AN —E b
1n§ §zn (= mv§4ﬂ 111% %zn @)lﬂv%4ﬂ
e p
Figure 2.14 3
For Practice Prob. 2 4. Figure 2.15

Answer for Practice Prob. 2. 4.
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4.3 Kirchhoff’s Laws < g S Ligild

1 - Kirchhoff’s current law (KCL) Ll < gdi S (o oil8

Aa0 il ¢ same 5l il (5 sy Lo An Al s 1) AL ol U 5 el 5 senal
Lo da el Gl Lall ¢ sana (5 sbow 23 |

Mathematically. KCL implies that

E 1,, = 0

=1

(R 4;)&\ 9 ala)all N Al Cald L““J\fm L.?Q in 9 daaxll Léj;\ édjmﬂ‘ i})&j‘ A N L_UA
Al G LAl S g L5 <13 Baiall LI <l liie) o @) 138 3 oSar 52kl
(oSally (uSall
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A ao—
n (MLOr A5 Ir=I —I,+1I,
b o T
@ (b)
Ir + I, = I + I3 Ir=1, — I, + I,

Curmrent sources 1n parallel: (a) onginal
circuit, (b) egquivalent circuait.

11/11/2020 Dr. Ghada Aldahim 27



2- Kirchhoff’s voltage law (KVL)
- Al ch gl S ¢4l
Aal) (g g (“-313) 3 é-‘iﬂ J‘-“‘-‘ Jdoa Gl gl g uadl £ gaaadl o) Ao sl

SN ? $-

_U1+H2+U3_LT4+BE=G

U3+U3+U5=U1_+L‘4
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Fas @F5=F1+FE—F3

) (b)

FﬂbZFI—-l—FE—Fj

{a}_ﬂb+F1+F2_F3=ﬂ

Voltage sources 1n senes: (a) onginal circuit, (b) equivalent circuit.
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Example 4.5

W, , vy sl e OS aa gl ca JSAN i plall dal (e
2 L)
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(a)
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:Jadl
LS llally yay j il o)) (s, il Caofi pS g a ) (A58 BulaivD 5 v] alaaY
paad | (b) JSAL e s

Applying KVL around the loop gives )
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(—— (V) 483adl A& (V) 483l (pe & 35 g8l) ol yoay gay

—20 + 2i + 3i = 0 )

51

20 — I =4 A

e (Y) 483kl & Ll dad (g g2y

e

'y = 8 V. Py = 12V
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Practice Problem 4.5
Find v, and v, in the circuit of Fig. 2.22.
Answer: 12V, -6 V.

4 L2

A -l-l- ..... -_l._

-+ i-__-l —

10v (2) (Z) 8V
Lo

s A .
PRV ATFLY
2 L2
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END OF LECTURE
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