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Series connection

Parallel connection

Equivalent resistance

Conductance

Power absorbed by a resistor




Objectives

Recognize series connections
Recognize parallel connections

Understand the meaning of series and parallel connections

Calculate the equivalent resistance
Relate conductance to resistance

Understand power absorption by a resistor




Series and Parallel Connections

The electric elements e €5 and egare connected in series




Example

Any two terminal electric element can be connected in series or in parallel to
any other element

For example, a voltage source can be connected in series or in parallel to a
resistor
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Equivalent Resistance of N Resistors in Series
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Equivalent Resistance of N Resistors in Parallel
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Example 1

Calculate the equivalent resistance seen to the right of a-b

Wy
4Q

160 120 402

12Q2 and 42 in parallel 4Q, 3Q and 1Q in series 16Q2 and 8Q2 in parallel

12x4 _ 48 _ 3 4+3+1=8Q

1244 1




Series and Parallel Connections
Why?

(a) 3Q and 6V source are in series
10V and 5A sources are in series
4Q, 20V source and 52 are in series

(b) 6V source and 292 are not in series
2Q and 11V source are not in series

Solution

(a) 3Q2 and 6V are in series —» the same curnrent I_.] passes through them

10V and 5A sources are in series —> the same cumrent 5A passes through them
4Q, 20V source and 5Q are in series —) the same cument 14 passes through them

(b)BV source and 2Q) are not in series —> different currents I_.] and IH passes through them
2Q and 11V source are not in series —) different currents I, and I, passes through them




Series and Parallel Connections

3A source and 4Q are in parallel

602 and 8Q2 are in parallel

2\/ source and 8Q2 are not in parallel

Why?

Solution

the same voltage V_.] appears across 3Aand 4QQ —> they are in parallel

the same volfage V,, appears across 6Q and 8Q —> they are in parallel

different voltages appear across 2V and 8Q —> they are not in parallel




Conductance

The conductance G of a resistor is the reciprocal of the resistance R
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Unit of G is 1 or Siemens[S] —> =)
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Conductance

N conductances in series
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Conductance

N conductances in parallel

Gey =G, +G,+..+G




Power Absorbed by a Resistor

Using circuit (a) Py =+iv=+i(iR)=i°R = 1RH

Using circuit (b) Py =—iv=—i(-iR)= 2R :

L Pp= ve_ iR (regardless of the direction of Z and polarity of V)

R

.. P = 0 => aresistor does not generate electric power, it always absorbs it




Example 2

In the given circuit calculate

(a) Geq seen by the voltage source

(b) Req (c)the power absorbed by the load

0258 055

(a) 0.1S and 0.25 in parallel 0.258, 0.58, 0.3S in series

0.1+40.2=0238 | | ]-_ A7 I 02
035 ﬁ3+ﬁ§—4+;+JJJ—9JJ

0.107 & 0.09 in parallel
0.107+0.09=0.1975

(+.Gpy=0.1978)




Example 3

Calculate
(a) the power absorbed by the 3Q resistor
(b) the equivalent resistance seen by the 10V source

(a) KVL = —10+v, +v, =0

Ohm's Law —> —-10+15; +3i, =0
Solving (1) = ~10+15(,

and (2}
= 18i, =55 => i,

(b) Using (2)

10
0.056

~178.57Q |




Self Test

Calculate the equivalent resistance seen by the 5V source

B R, -12000
B R, =400
R, =27.00Q

B R =10000

KB R =1005Q







