emperature the voltage across the
t flowing through the materia],

etwork, at constant t

t in a linear n
Ohm’s law states tho ' _
conducting material 18 directly proportlonal to the curren
ic. yoel - Ex
= itis
or, v =RI _ . .
where the constant of proportionality, R, is called resistance; its unit is ohm. Soli
. . . . Give
When the temperature changes, the resistivity (p) and the physical dimension (length/ /(CC
or areaA) of the resistance material also vary. As R = P any change in the value of
resistivity or physical dimension would affect the value of the resistance, R. Therefore,
Ohm’s law is only valid at constant temperatures. = | Ex
For illustration purpose, let us assume that a resistor, R, is connected between the Sol
nodes 1 and 2, with potentials 7, and V, as shown in Fig. 1.8. Giv
If V>V, , then the potential difference between these v, v, Acc
nodss 1 and 2 is given by — \/\/\,® thro
R
-, . ® ©,
If the current / flows because of this potential m An illustration for Ohm’s
difference, then according to Ohm ’s law law [ Ex
P V,—V,=1IR . amt
. I /
or simply, ¥ = IR, where V=V, -V, / Sol:
The V-1 relationship for a linear resistor is shown in / Gil\
volt
Apr

Fig. 1.9.
From this relationship, the unknown voltage ' :
across a resistor can be calculated by the known o

—>

————

afu;n:ntd and resistance values. Similarly, if the values
l(:Sing thy Valre known, the value of / can be calculated Y
e relationshi
P, SR V- relationship for 8
_r linear resistor
R | E>
If the values of / and the:
V are known, R can be calculated by using the relationship )
) ol
r=Y
1 (‘Ii\'l
Limitations of Ohm’s Law A
S
1. Ohm’s law is appli
pplicable ; .
only for metallic conductors maintained at a constant The
The

temperature. T’ i :
2. Ohm’s law is nl;: ::;ll;: ;::i:atgpllllcable if the temperature changes.
all non-metallic conductors

- _J



semiconductor devices. * )
SELLIEAN Find the voltage drop across a 10 k<) resistor if the current flowing through
itis I mA.
Solution

Given: R=10kQand / = | mA
According to Ohm’s law, the voltage across the resistor is

V=IR=1><10’3><10><103=10V

2 UUUEME R Find the current in the circuit shown in Fig. E1.2.
Solution

-
Given: =20V and R = 20kQy 20V O 2010
I

According to Ohm’s law, the current flowing -
through a 20 kQ resistor is

4 20 | '

[ =——=

F=1mA
R 20x10 '

ooV S EN Find the value of resistance, R, in the circuit shown in Fig. E1.3, if the
ammeter measures 1 mA and voltmeter measures 2V.

Solution

Given the ammeter measures / = | mA and the
voltmeter measures VR =2V.

Applying Ohm’s law, the unknown resistance
R is calculated as

I 1x10°

Example 1.4 P\ conductivity meter measures i]ié“cdii_(ftfcﬁﬁé‘é”()Tzl‘ffl—d?er\ial as 5O. If
the current flowing through that material is determined as 2 mA, find the applied voltage.
Solution

Given the conductance, G =50

|
As resistance is the inverse of conductance, R — E = g =020
The ammeter measures / = 2mA
Therefore, the applied voltage, ¥ = IR = 2x10~* x 0.2=04my
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