TAP 104- 2: Derivation of I = nAvq

The diagram shows conventional current carried by positive charge carriers (electrons would flow the other way). Each charge carrier has charge q and there are n per unit volume. Their average drift velocity is v. A section of the wire has been magnified. Its cross-sectional area is A.


In a short time (t, what is the total charge, (Q, passing a point in the wire?
What distance, l, does a single charge carrier travel in time (t ?

What is the volume, V, of a ‘tube’ this length?

How many charge carriers, N, are in this volume?

So, what is the total charge, (Q, passing in this time?

Equate this expression with the top expression

This gives  

How would this expression change if the charge carrier was an electron?

In a short time (t, what is the total charge, (Q, passing a point in the wire?

(Q = I (t

What distance, l, does a single charge carrier travel in time (t ?

l = V (t

What is the volume, V, of a ‘tube’ this length?

V = A v (t

How many charge carriers, N, are in this volume?

N = (number of charge carriers per unit volume) x (A v (t)

N = n A v (t

So, what is the total charge, (Q, passing in this time?

(Q = (n A v (t) x q

Equate this expression with the top expression

I (t = n A v (t q

This gives  

I = n A v q
How would this expression change if the charge carrier was an electron?

I = n A v e
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