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The electrons will be accelerated due to this field towards
+@Q. They will thus move to neutralise the charges. The electrons, as long
as they are moving, will constitute an electric current. Hence in the
situation considered, there will be a current for a very short while and no
urrent thereafter.

We can also imagine a mechanism where the ends of the cylinder are
supplied with fresh charges to make up for any charges neutralised by
electrons moving inside the conductor. In that case, there will be a steady

Q

electric field in the body of the conductor. This will result in a continuous

current rather than a current for a short period of time. MeChamiSTHs)
hat we shall
study later in this chapter. In the next sections, we shall study the steady
current that results from a steady electric field in conductors.

3.4 Oum’s Law

A basic law regarding flow of currents was discovered by G.S. Ohm in
1828, long before the physical mechanism responsible for flow of currents
was discovered. Imagine a conductor through which a current Iis flowing
and let Vbe the potential difference between the ends of the conductor.

dimensions of the conductor can easily be determined as follows.
Consider a conductor satisfying Eq. (3.3) to be in the form of a slab of
length land cross sectional area A [Fig. 3.2(a)]. Imagine placing two such
identical slabs side by side [Fig. 3.2(b)], so that the length of the
combination is 21. The current flowing through the combination is the
same as that flowing through either of the slabs. If V is the potential
difference across the ends of the first slab, then Vis also the potential
difference across the ends of the second slab since the second slab is
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FIGURE 3.1 Charges +Q and -Q put at'the ends
of a metallic cylinder. The electrons, will"drift
because of the electric field created to
neutralise the charges. The ecurrent thus
will stop after a while unless the charges +Q
and -Q are continuously replenished.

(c)

FIGURE 3.2
Illustrating the
relation R = pl/A for
a rectangular slab
of length [ and area
of cross-section A.
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