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Figure 2.29

A single-loop circuit with two resistors in
series.

I n the circuit shown in figure 2.29 the in the circuit is given the following equation:

o v
"7 R + R,

Uy = jR], Uy, = IRE

and

_U+U]+U2:U

V=0, +tU, = iR, + R)
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Therefore, in series combination

Req — Rl + R;_l

The equivalent resistance of any number of resistors connected in
series is the sum of the individual resistances.

For NN resistors in series then,

N
Requl_I_RZ—I_'”—i_RN:ERH

n=1

To determine the voltages across each resistor in circuit shown in figure 2.29
are as follows:

R Rk
v, = ———V, vV, = ————U

However, for resistor n in the combination of N series resistors the voltage across R, is



n

U:
" R1+R2++RN

Parallel Resistors
and Current Division

Consider the circuit in Fig. 2.31, where two resistors are connected
in parallel and therefore have the same voltage across them. From
Ohm’s law,

U = lel - l.sz
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Figure 2.31

Two resistors in parallel.
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Applying KCL at node a gives the total current 7 as

i=1i + b
Then

v v (1 1) v
i=— + —=p|—+ — | =—
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Therefore,



ch R, R,
or
| R + R
Rq  RiR;
or
L
1 + R,
Thus,

The equivalent resistance of two parallel resistors is equal to the prod-
uct of their resistances divided by their sum.

For N resistors connected in parallel, the equivalent resistance is

And for equal resistors connected in parallel the equivalent resistance is:

Req =
TN



Or can be written by another form as:

Geq=Gl+GE+GS+'”+GN

where Geq = ]./Req, Gl = l/Rl, Gz = ]./Rz, G3 = ]./Rg, ceey GN= l/RN

The equivalent conductance of resistors connected in parallel is the
sum of their individual conductances.

Find R, for the circuit shown in Fig. 2.34. Example 2.9

Solution: 4Q 1o
To get R.q, we combine resistors in series and in parallel. The 6-£) and

3-() resistors are in parallel, so their equivalent resistance is R,
q 50

6 %3 —
6030 = =20
O

(The symbol || is used to indicate a parallel combination.) Also, the 1-() Figure 2.34
and 5-() resistors are in series; hence their equivalent resistance is For Exampie 29

10+50=60

Thus the circuit in Fig. 2.34 is reduced to that in Fig. 2.35(a). In
Fig. 2.35(a), we notice that the two 2-() resistors are in series, so the
equivalent resistance is

20+20=40
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Figure 2.35

Equivalent circuits for Example 2.9.

Chapter 2  Basic Laws

This 4-() resistor is now in parallel with the 6-() resistor in Fig. 2.35(a);
their equivalent resistance is

4X6

4+6

1060 = =240

The circuit in Fig. 2.35(a) is now replaced with that in Fig. 2.35(b). In
Fig. 2.35(b), the three resistors are in series. Hence, the equivalent
resistance for the circuit is

Rq=4Q0+240+80=1440Q

Practice Problem 2.9
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Figure 2.36
For Practice Prob. 2.9.

By combining the resistors in Fig. 2.36, find R,

Answer: 6 ).

Example 2.10

Calculate the equivalent resistance R, in the circuit in Fig. 2.37.
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Figure 2.37
For Example 2.10.



Example 2.12 Find i, and v, in the circuit shown in Fig. 2.42(a). Calculate the power
dissipated in the 3-(} resistor.

Find R, for the circuit in Fig. 2.39. Practice Problem 2.10
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Figure 2.39
For Practice Prob. 2.10.
Practice Problem 2.11 Calculate G4 in the circuit of Fig. 2.41.
O
Answer: 4 S.
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Figure 2.41
For Practice Prob. 2.11.
Example 2.12 Find i, and v, in the circuit shown in Fig. 2.42(a). Calculate the power

dissipated in the 3-(} resistor.
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Figure 2.42



