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4. Basic Laws
4.1 Ohm’s Law agl O gi8
4.2 Nodes, Branches, and Loops  <\alall g £ g ,al) g Adall
4.3 Kirchhoff’s Laws 8 g S L) g8

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 (Al - e <3 gad
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Example 4.6
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Fig. 4.6 (a)
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Solution:
We apply KEVL around the loop as shown in Fig. 4.6 (b)

The result 1s

12 +4i+2v, —4—v, =0 ........ (2.6.1)
4 2 2,
R
5 + q '..-.-_ i
v &) v
0 L2
ATATATAY

be Fig. 4.6 (b)
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Applyving Ohm’s law to the 6-{} resistor gives

U, — —0i (2.6.2)

Substituting Eq. (2.6.2) into Eq. (2.6.1) vields

—16 + 10i — 12 = 0O — 1 = 8 A

and v, = 48 V.
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Practice Problem 2.6
Find v, and v, in the circuit of Fig. 2.6

Answer: 10V, -5 V.
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Example 4.7

4.7 JS&l & And) sl ay gl Ll an

v
0.5i, <{> ﬂi% 40 Cﬁ‘ 3A

Fig. 4.7
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Applyving KCL to node a. we obtain

3 + 0.5i, = i, — i, = 0 A

For the 4-{) resistor. Ohm’s law gives

UV, = 4i, = 24V

.
0.5i, 1, 4 L2
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Practice Problem 4.7

Find v, and i, in the circuit of Fig. 2.26.

Answer: 8 V. 4 A

ﬁaht,l 20 E

[
T

Figure 2.26
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Example 4.8

SSAN B Auall 3l b < g5 gill g ol Ll aagf

(a)

11/11/2020 Dr. Ghada Aldahim 12



CigdS gy agf i Glin

B Jand agl G 9il8 Gaday
vy = 8. Uy = 3y vy = DIz (2.8.1)
sQ L 5 3
AL
- L B *I]
- -~

vt Loop 1 u:%'iiﬂ Loop 2 ;-;%ﬁﬂ
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A Sl o KCL kil sl S ¢ 58 ) 5il8 Bkt -
s L, %
——— AW
R Jh

—

N N 4 — i — i3 = 2.8.2
30V i’j @ iy = 3 L) @ Es%.ﬁﬂ ]I i-z TJ_ ‘:' { }

LIS (A e sa LS 1 AR e KVL il Casdi S 058 (58 Galaty -

-3ﬂ+£5'1+113=ﬂ

Jaanid (2.8.1) A8Mal) 3 LS, 5, (0 IS AV AL A8l i
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— 30 + 8iy + 3i> = 0 >

q, = B9 = 3 (2.8.3)
8
JSEN 8 Case oa LS 2 ABlaY) e KVL yisill Casd S (58 () 8 Guadaty
s 1, 3
———AAW

—Us + vy = 0 >

oy - ‘l,fg
v (T @ vy = 34) @ ry = 6102
- - g — U (2.5.4)
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A8al) 1ad (2.8.1) ANall ALS j, 5 AVB Y, 5V, e IS S
b WS (2.8.4)

e Jani (2.8.2) 483all 3 (2.8.5) 5 (2.8.3) CLlESlall yay sat;

30 — 3-]"2 ]"g i
iy — — = () mmm) -, = 2 A
& - 2 -
sle Juanid (2.8.5) N (2.8.1) (ro lidlall b j, Gad iy gay
i1 — 3 A, iz — 1 A. vy = 24 V. U = 6 V. vy = 06V
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Practice Problem 4.8

Find the cuwrrents and voltages in the circuit shown in Fig. 2.28.

Answer: v; = 3 V. vao =2 V. v3 =5 V. i3 = 1.5 A. i» = 0.25 A,
iz = 1.25 A.
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4.4 Series Resistors and Voltage Division
el g Jaa g dadiabiil) Cula gldall

Ol e Cang 5 AY) 5l Baa sl s ge il 13 Sadeatl) e e glaall o oS3

Leie IS A L
R,, R>, and R; in series
a Ry X 2 y 3 b
AN AN AAAA—o-
> >
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e ia 5o e slie de seaal equivalent resistance 4545al) 4 glia)

Req=Ri+ R+ Ry + ...

Rl’ Rz, and R3 1N series

R R R
a : X ‘ y g b
AN AAAAAAA Ao
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Principle of voltage division

F F i I
- (T 1 2
~, AMAN, VL V.Y, p— L’
— — — - I —
‘1 = R; + R,
T -
. r::—,f'
“V vy = IR;,. Uy = J'Rj
F
R, R,
'y = L. = L
1 R + R 2 Ry + R
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Glaglaall o N 22 e yigill (o dad dla S ale JS00
e bl yigll i 368 aie pe Juludll e dla gl (R1. R2. R3..... RN)
AL oy N daladdl 8 )k

s S R.i"]' 17
= R1+R1+"'+R1._'
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4.5 Parallel Resistors and Current Division
SN (s e g due AT cila glial)

gl s Jases Gusy Alia ga iK1 parallel &)s.d\ e Glaglaall oS5

R, R->, and R4 1n parallel
R,
R
be. b
N\
—_— —>
! R, !
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1/Req =1/R,+1/R, + 1/R; + ...

R,. R>, and R4 1n parallel
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JS gl e Ry (=1/G2) 5 Ry (=1/Gy) e slie Jay 5 Laie
C ol Nl s Gy A ALY, R 8IS G sliall (ye

R
= R, + Ry

Fid
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Principle of current division

| ~ MNode a .
| | + 'il-l +
P = =
'x._|—_.f" "% S| = ¥i%)
MNode &
| =4
: 2
) 1 =
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Example 1

(a)

11/11/2020

Equivalent resistance

% E=18V, r=0

4 )
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Equivalent resistance

(@) (b)

+], E=18V,r=0 +, 18Y

(©) (d)

:

90
,

W

>
\
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(d) ()

+|, 18Y +, 18Y
! I’
) |40 . 20 4
a 68 —e AAAA——AAAA—o—
*— \ \N\N—e SA SA
—_— e - N i vy
. °A 12V 6
e
1 )
=y E=18V, r=0
+|=
| 6
— ——AMA—
a *Q ¢ 1A b
e\ NNN—» *—
=t 3Q
—ANNN—
—

~
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Equivalent resistance

Example 1 + E=18V, r=0

6 L)

(b) (©

W)
(D L, E=18V, r=0
o, 18V L —
_W
; a +Q C 1A b
e NAANN—9
a Q b — 30
— FA ——AAAA—
3A T———
" e . 2 A
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END OF LECTURE
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