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divider rule, delta-star transformations
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Connections

Individual resistors can be connected together in either a series
connection, a parallel connection or combinations of both
series and parallel, to produce more complex resistor networks
whose equivalent resistance is the mathematical combination
of the individual resistors connected together.

‘ Ladder or combined

Parallel Connection

These points are electrically common
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only one path for current to flow
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These points are electrically common

+ |In a series circuit, all components are connected end-to-end, forming a single path for current flow.
+ |In a parallel circuit, all components are connected across each other, forming exactly two sets of

electrically common points.



Series Connection v, v, v,
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R, R, R, R,
Equivalent resistance, R; =R; + R, + Rs.......... +R, +y-
v
Example: Series Circuit
Equivalent resistance for the series arrangement (fig. a),
Rr=Ri+R:+Rs 15Q
Rr=15+20+15=50Q T R
I=E/Rr=14/50=0.28A (applying Ohm's Law) 14V — R
Vi=IR;=028x15=42V (applying Ohm’s Law ﬁi}‘
15Q

)
V2=1IR;=028x20=56V (applying Ohm’s Law)
) Figure: (a)

V3=IR:=0.28x15=4.2V (applying Ohm’s Law



Parallel Connection

: : 1 1 1 1 1
Equivalent resistance, —=—+—+—........ +—

RR R R, R, R

Example:

Equivalent resistance for the parallel arrangement (tig. b),
1 1 1 1
+—+

R R R R
1 1 1 1 6+10+5 21
R 5 3 6 30 30
RT:3—?:1.439

I=E/Rr=20/143=14 A

Figure: (b)




Series-Parallel Connection

Example:

Equivalent resistance for the series — parallel

arrangement (fig. c),

Ry =Ry +Ry | R3 =4Q+2Q (| 1Q=4+0.67 = 4.67Q

IQI R3

VWA VAW

4Q 1Q
B, — 28V Rzézﬂ

Figure: (c)

Problem 1: Calculate the equivalent resistance of the following circuit shown below,

Solution 1:

12V

Fig. (a)

3Q

£

652
—MWA—

12V

7.88Q)

4Q 28 69% 12V
4Q

2.18Q

Fig. (b)

5Q
652
3Q
40 20
10 4Q
3Q
4Q
6Q

12V ]

Fig. (0

7.88Q

12V ]

6.04Q)

Fig. (d)
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Problem 2: Calculate the equivalent resistance of the following circuit shown below,

5Q 1002 50 5Q
A VWA
5Q 1002 10Q 0%
=
5Q
y T TTTETE e s T E a
' Incomplete circuit |
Solution 2: ' |
5Q 10Q » 5Q 5Q |
5Q 10Q " e
A —MW—
A 0
5Q : 4Q§ 14Q2
B o B o—/WW—— E e
5Q 50

Fig. (a) Fig. (b) Fig. (c)



Voltage-Current divider rule

20Q

VOLTAGE DIVIDER RULE:
. +V, -
In fig. (a), [5 5
VWA
v - ExR _ 14x15 210 _ ., __F_E’ R, o
Ri+R,+R; 15+20+15 50 14V — V. s R,
e - ¥3 B
v - ExRy _ 14x20 280 . E Rs
Ri+Ry+R; 15+20+15 50 ﬁ?g
ExR 14x15 210
V. = 3 = =42V Figure: (
3T R +R,+R; 15420415 50 igure: (a)
CURRENT DIVIDER RULE:
In fig. (b), \ R
| I L L
R; =R,||R, =5]7=2.92Q
1:%:%:6_35‘4 — R, éRz
So, ] ‘
IxR, . .
1% " Figure: (b)

IxR
I, = X Ky :6.85x5:34.25:2.85[4

R,+R, 5+7 12




Delta-Star transformations

x
Rb Rr:
z VA ¥
R,

p _ RiRo+RoR3+R3Ry

s Rl
_ RyRy+RyRs + RaRy
R,R;+ R,R;+ R3R,
R.=
R

B, =

17 R_+R,+R,

p.—__ RaR

" R_+R,+R,
RERb

B.=
" R_+R,+R,



Problem 3: Calculate the equivalent resistance of the

following circuit shown below,

§89

Solution 2:
A AN
4Q
03
1 AN
6Q
803 {
B
AN
4Q
40 80
2.66(';7 1.33Q
1.770

AV
6Q
8Q§ § 4Q
B
A AYAVAY
4Q 8-6
Ry ————
03 Ss0 8+6 +4
6Q Ra=2.660
2 o
‘1’1;)/ ,.I“‘r 8'4 6.4
| Re= —— Re= ———
Re C
8Q £ 40 8+ 6 +4 8+6 +4
X — Re= 1.770 Re= 1.330
dVAVAY
a0 Rparallel = 6M=3,88Q
g R EQSSQ 6.66+9.33
6.660 parallel . A AAA
4Q A,

17705
<

§ 3.88Q

%.770 B
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°]



