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Introduction

INTRODUCTION

» Two network configurations, series and
parallel, form the framework for some of the
most complex network structures.

» A clear understanding of each will pay
enormous dividends as more complex methods
and networks are examined.



Parallel Resistors

PARALLEL RESISTORS
R

The term parallelis used so often to describe a physical arrangement
between two elements that most individuals are aware of its general
characteristics.

In general, two elements, branches, or clrcults are in parallel if
they have two points in conrmon:
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Total resistance

PARALLEL RESISTORS

For resistors in parallel as shown in Fig. the total resistance is
determined from the following equation:




Examples

EXAMPLE |

Find the total resistance of the parallel network in Fig

SOLUTION o
R
S ) | 1 . B
. 0" 60 |
R, R, 3
X



Examples

EXAMPLE 2

Find the total resistance of the parallel network in Fig

o

SOLUTION

Ry = = = 1.98 ()



Equal value resistances
PARALLEL RESISTORS

The total resistance of N parallel resistors of equal value
is the resistance of one resistor divided by the number

R,§|zn

(N) of parallel resistors. R
RT —
N
EXAMPLE 3
Find the total resistance of - mEneo R § 120
the parallel resistors in Fig. "
SOLUTION o
R 12 ()
Rr=— = =4 Q
r=n=1Z X



Special case

PARALLEL RESISTORS
Special Case: Two Parallel Resistors

The total resistance of two parallel resistors is simply the product
of their values divided by their sum.

Rk
TR, + R,

EXAMPLE 4
Find the total resistance of the parallel T Ri<3Q R <60
network in Fig k‘
SOLUTION | o
Rn RiR, (3Q)(6%) 18 . s
Ri+R, 300+60 9




Examples
EXAMPLE (5)

Determine the total resistance of the parallel elements in Fig.

SOLUTION o
—
R 61} Ry
e EE — — )
R N 3 Q R,gon n:gou ngu R4§72(! kéon
. Rk O0)T20) 648 4
Rr R+ R, 90 +7200 8l & snc
— -
s kr RiZ60 R,gon R,§ou kZ90 k.gvzn
RiRy 16, -
< Ry + Ry 200+ 80 "Ll
o




Examples

EXAMPLE 6 O—
Determine the value of R, in Fig. to establish
a total resistance of 9 kf2 —  p S 12k
Ry =9k l
SOLUTION
Rk
& Sy R o

Rr(R) + Ry) = R\R;
RTR| + RTRZ = R|R3 |
RTR| - R|R3 - RTRQ
RrRy = (Ry — Ry)R;
. \ (9kQ)(12kQ) 108

R_R n = - — —
- 2= 2k —gkn T 3 KT KD

Substituting values gives :

/



Measuring total resistance in laboratory

PARALLEL RESISTORS

——1—

B

R, =437.1 O R, L 1kQ R, 27m R,Flzuz

JL JL J

Using an ohmmeter to measure the total resistance of a parallel network.




Continue

PARALLEL CIRCUITS

A parallel circuit can now be established =
by connecting a supply across a set of F
parallel resistors as shown in Fig.

The positive terminal of the supply is
directly connected to the top of ekch

. . . . . bh_u
resistor, while the negative terminal is =

connected to the bottom of each resistor.



Voltage across parallel resistors

PARALLEL CIRCUITS

[n general:

The voltage is always the same across parallel -
elements.

—
Ry

Therefore, remember that :

If two elements are in parallel, the voltage
across them must be the same.

b



Current in parallel resistors

PARALLEL CIRCUITS

Vl = V2 =f [l_\- ll, ll
+ +
- E B v 2R, v, R
Ry : s
Vi _E Vs E
Il—RI—RI IZ_Rz_Rz - ¢

for a parallel circuit, the source current equals the

sum of the branch currents, while for a series circuit, [, _ R
the applied voltage equals the sum of the voltage : -
drops.




Examples

EXAMPLE (6) I

For the parallel network in Fig I/_’

a. Find the total resistance.

b. Calculate the source current.

¢. Determine the current through
each parallel branch. R,

E"em 21V

\1, v 113 ¥
R,§9nv, R2§|8ﬂv3

X

SOLUTION

RR,  (9Q)18Q) 162
ao et I — — | —  T— —t
fr Ri+R, 9Q+180 27 ik




Examples

EXAMPLE (6)
SOLUTION
b. Applying Ohm’s law gives =
7V W l’l l’z
[s - 2 =45 A
c¢. Applying Ohm’s law gives E“ 21V Rn§ 200V, R, § 18 ()
Vi _E _ 21V
h=t= ~3A  |—
! R, Rl 90 R; .
Vs E 27V i
h=—=—="—2=15A
’ R, R, 18()

[ =45A=1,+5=3A+15A=45



Examples

EXAMPLE (7) ’
Given the information provided in Fig.
a. Determine R4 E ="
b. Find the applied voltage E.
¢. Find the source current [s. =
d. Find I,

SOLUTION
l l l l
a. —=—+—+
Ry Ry Ry Rj |
| | | | R 3 = m

- + k
40100 200 Rg,

=10 L2



Conclusion

PARALLEL CIRCUITS

Conclusion

The term parallel is used so often to describe a physical
arrangement between two or more elements that most individuals
are aware of its general characteristics.

In general, two elements, branches, or circuits are in parallel if
they have two points in common. R

In general,
The voltage is always the same across parallel elements,
while the current is divided based on the resistance value.



