


Solutions to current problems:

(1) We are given vd, the resistivity ρ and the density of charge carriers, n.
In terms of the current density j = I/A we can write E = ρj = ρnqvd. Here
q is the magnitude of the electron charge. So putting in the given numbers,
we find E is 1.38 N/C.

(2) We are given the value of α, the coefficient of thermal increase in re-
sistance, for Tungsten. We are given the resistance for 20◦ C, and we are
asked for the temperature when the resistance becomes 140 Ω. Since R =
R0[1+α(T −T0)], all we have to do is solve for T = (1/α)[(R/R0)−1]+T0,
which gives 1435◦ C.

(3) We are given the current in a power line, and the resistance per unit
length, r, as well as the length, `. Thus P = I2R = I2r`, and plugging in
the supplied numbers we find the power lost is about 5× 107 Watts.

(4) We are given the power dissipated in a resistor at 3 Volts PD and are
asked, if the resistance does not change, what’s the power lost at 1 Volt?

Well, P = IV = V 2/R, so we have Pf/Pi = (V 2
f /R)/(V 2

i /R) = (Vf/Vi)2 =
(1/3)2 = 1/9, so the answer is Pf = Pi/9 = 0.056 Watts.


