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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 g S U gild
4.4 Series Resistors and Voltage Division
el e g daladadl) cila glial)
4.5 Parallel Resistors and Current Division
S (s g dge Al il gliall

4.6 Wye-Delta Transformations (Al - e <3 gad
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Series versus parallel combinations

& A g Lol Ja gl ¢y 45 Jlis

Example:
Current through each R & Power dissipated?

(a) Light bulbs in series

+|=E:8\/, r_:0
T
—/ \N\N+—"—ANNN—-w®
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R =2+2=4[0hms]

equivalent
1=8V/4Q=2[A]
Power = iR = 16 Watts total

8 (Watts for each bulb)
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Example- 2:

Current through each R & Power dissipated?

(b) Light bulbs in parallel

E=8 \/,_ r=0

+||
| B2
ITDTG' 1.

| —
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R,-R
Req:Rl 2
1+R2
= 2% 2 10
2+ 2
¢ l,,=8V/10hm=8A

* Power = |y, “R., = 64 Watts total

e (32 Watts for each bulb)
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Example 4.9
Sbal JCall 8 Al s jlall AR, 2l

4 £ 1 €2

i} £ -,-""-.-"".,.""-.- | -..Il,-'-. _..". »
e
< 2 L2
R e =
o
=q | =50
-
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2 ""-.-'J".-"-.-"'.- |
Req [
—
< 6 O
8 2 =
e — L
6 3 6 >3 2 [2]
/)3 = 6 +3

1+ 5 =6 [2]
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O————AAAN
4 L2
Faq
e
2 L2
8 L2
O— WA
(a)
JI1:E'E':J.
—_—
)

Reg = 44) + 2.44) + 8L} = 14.4(}
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Practice Problem 4.9

By combining the resistors i Fig. 2.36. find R_.

Answer: o ).

20 30 4 )
g ATAVAVLE J S ATATAY jl"-.""'-.-""'/\/j
Neq =60 % 4 0 le
1 r 30
O AAAA, AAAA,
Figure 2.36
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Example 4.10
4.10 J& s Al 3 Hlal) b R, 3881841 Ak glaal) sl

1 €2
P AN
R -
O =50
e
h O

Figure 4.10

11/11/2020 Dr. Ghada Aldahim 14



10 1£2 d
a O——AMAN, WY
ﬁﬂ/
-jﬁttuiﬁ
— 3 L2 %4
12 £
h o
b
10Q 1Q d 10+ 50 =60
a o——— AN ATAATA",
Rab
—_—
4x06
=24 Q)
4+6

b O
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3 X 6

3060 =

11/11/2020

3+ 6

= 2 £}
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1Q

) 204+10=30

2 2 2Q l

wo

a
b b
20 30
2ﬂ||3ﬂ2x§12ﬂ/ b
\ C
1.2 Q

R, =10+ 1.2 = 11.2 £}

11/11/2020 Dr. Ghada Aldahim b 17




Practice Problem 4.10
000 Jany D b 5 d (piihatill Uyl

10Q 10 4 10
a o AYAAA": NWW AN \NN
6 Q
R
e 30 40 %5

b o
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€8¢ Jany e b ¢ opihasill U i )

=50

100 10 . 10
a O——ANA, AAAA AAAA
R
... 30 40
120
b O
b
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Practice Problem 4.11

Find R, for the circuit in Fig. 2.39.

20 £2

Sﬂ

'El'ﬂ

Figure 2.39

Answer: 11 ().
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bl JCal) 8 Apall 3l AR 2

20 Q
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bl JCal) 8 Apall 3l AR 2

20 Q
A AAA

8 Q2 > Q2
a AAAA MW
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Example 4.13
238 2.44(a) IS A Al 30 dal
v, Al -)
OGS aie (e dedaal) de iyl -Y
A glie JS0 AS0g el deUainY) -Y

o kL2

30mA () % = okO = 12 kQ
2.44 (a)
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-1

Lagilasa 1o A Jodeall de lilase 12 K €2 5 6 K Q (lie stiall
cﬂﬁé;\2.44(3)M\&BJ\J\J@B\M\&56+12=18KQ
4.44(b) JSall & Al

I, Iy
— —
_|- + = * jr.l-
P - i'-ﬂ'
30 mA (4 ) e = 9kQ = 18 k0
4.44 (b)
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iy 30y 0o JS Slaad Ll 5 e (58 Bkt

fﬂ I
—_— __-

e
ac-ulaiiF t, = O kO gf,‘I; 18 k02
18.000
ii = (30 mA) = 20 mA
9.000 + 18.000
©.000

(F0mA) = 10 mA

i =

Q.000 + 18,000
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LegY 4uidi 52 18 KL 5 9 KO (i sladdl sk e yigil) (o) Jaadla
&)945\ L;“‘ C)&ﬁ)“

= 9.000f; = 18.0001> = 180 V.
eial) (e dadiall deUainsy) - ¥
P =v,-I, —180x30%x10° =5.4W
12 KO, A gliall b ASiginid) dotainy) -V

p=iv = ih(i2R) = i3R = (10 X 10 ) (12.000) = 1.2 W
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6 K2rda gliall & ASlgicial) 4 UaiisY)
p=i3R = (10 X 10 )" (6.000) = 0.6 W
9 K dagliall A dslgiall Uiy

v (180)
p=—2 = = 3.6 W
R Q_000
o1 P = Ugip = 180(20) mW = 3.6 W
MNotice

- that the power supplhied (5.4 W) equals the power absorbed
(1.2 + 0.6 + 3.6 = 5.4 W). This 15 one way of checking results.
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Practice Problem 4.13

For the circuit shown in Fig. 2.45. find: (a) vy and v-. (b) the power
dissipated in the 3-k{) and 20-k{ resistors. and (¢) the power supplied
by the current source.

1 k€2
-— -
3 kL2 9 10 mA 5 kL2 £2 20 kL2

Figure 2.45
For Practice Prob. 2.13.

Answer: (a) 15 V. 20 V. (b) 75 mW. 20 mW, (c) 200 mW.
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4.6 Wye-Delta Transformations
doandl) - Aftial) My gatil)

L 4

Delta to Wye C i
elta to Wye Conversion . R.R.
_ ' R, + Ry, + R.
B R-K,
B R, + Ry + R_
R R
R_:L _ e Rl
R, + Ry + R_.

Lo gt A Uilall 3805 8 ) slanall Guabizall 8 (e gl8al) glas (g 5lad Y Aasall 2S00 8 Aaslia S
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Wye to Delta Conversion

 R1R> + R>R3 + R3R;

R, Ra Ry
a AANA
n
T Ri{Rk~>» + R Ry + Ry.R,
Re = Ro
Z B
- Ri{R> + RoR3 + Ry Ry
c

Iig!

(e stie 33 5ale Y deadll 4S040 e slial LiSaal) Cilglaall (S & sana g sl A Ul 4805 8 da glaa S
Aaadl) 450G ."QZJ,\GA\Z\AJGA\GJ;RAW"
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D055 Ledie 40315l Wil A 5 Y Sl e J
RE-,:RT. R{?:R.{-_.:RE:R__-,

uJJLquJj;.\J\ u.ubﬂc_uaa‘d\éj\ 024 &j

R.r = 3R~
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Example 4.14

25.{1

'.'n -lr-l
'l'- . -I-l-
"5, h-\-L i
v Ay TRy
/102 15Q 3 .

ERE

(al (b)

. R.R. B 10 > 25 _ 250 _ .o
1 R+ R, + R. 15 + 10 + 25 50
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Example 4.14

‘HHREHRE? :25 Q
10 O 15 &2
"

(a) (b)

R_R 25 % 15
R, = o = = 7.5 02
R_+ R, + R_ S0
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Example 2.14

\ Eiﬂ D\<
10 € 15ﬂ

(a) (b)

R 15 > 10
Ry = Kalls = = 30
R. + R + R. 50
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Practice Problem 4.14

Transform the wve network in Fig. 2.51 to a delta network.

Answer: R, = 140 Q. R, = 70 ). R. = 35 ()
g R
# RTATATA" AN O B
10 L 20 0
R; = 400

Figure 2.51
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Example 4.15
ikl Clead lgaadinl g R, As8SAl) 4 glaall aa ol ¢ 2.52 Il Jdal e

B
Figure 2.592
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e a B ‘
12_5ﬂ§;§ f’émﬂ " ‘ d—‘ - ‘ /\ ALK yu Y . " o \j\ . .
T oo ] o] g (¢ (), | AW G D K u.J..\S..\g.AOJ o&gﬂ
120v () e —aiA—r] m =300
150 = = 200
—— —

J ) 48y ok
(e Janin 20-10-5 Gl glaadl aat Al Y 48l Wl ga 1)
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1250 < e T0O = 30
< "41?55'.!} L Tﬂ”j[}—-?n-l_sﬂ-_l]ﬂ
<’<‘ :__gmﬂ :__33{}{1
150 = F’wfﬂ
b o ]
(a) 12.5 X 17.5
12.5)1117.5 = 7.292 ()
a O L ” 12.5 +17.5
= 7202 Q L
) =210
1]::?1:15;1 T 1535 = 15X35 _ 00

g

11/11/2020
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&
¥

L
= 7202 Q |
) ‘};; 71 2
= 105 O |
b O |
(b)
Ry = (7.292 + 10.5) || 21 17.792 X 21 _ 9 632 O
as ' ' 17.792 + 21 '
_ U 120
I = — = 12.458 A

R.x  9.632
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Y Ad
D daad ) Wall J eaiu

I R._R, 10 < 12.5
Ry = — — 4.545 Q)
= 45450 R, + R. + R, 5+ 10 + 12.5
T _RaR, _5x125 .
/l{ Rea =505 = 275  — 470
2273 L2 x4 Ly 18182 €2 =
5 5 = 300 R, 5
) I/"“ e 3 R, ; = 1?‘2‘: = ; 51{] = 1.8182 Q)
150 = = 20 Q (2.273 + 15)(1.8182 + 20) 376.9
= = R = = = 0.642
| | @ " 3273 + 15 + 1.8182 + 20  39.09
(©)
0642 + 4.545)30 425.6
Rap = f‘ ) = ——— = 9.631 (2
9642 + 4.545 + 30 44.19
(5 120
i=—=———= 12.46 A

R 9.631

same results
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Practice Problem 4.15

For the bridge network in Fig. 2.54. find R, and i.

Answer: 40 (). 2.5 A.

_,.._j a 13 £2

- A ATATAT L L
240 = =100

200

e |

100V (=) T—mrw—l

3000 = = 50 Q
b

Figure 2.54
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END OF LECTURE
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