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A long cylindrical rod of radius 7 is attached to a source of heat at one end and
its surroundings are at temperature To. Show that at time ¢ the temperature of the rod
T(x,t) obeys the equation
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of its material,  is the

Cy is the specific heat capac

where p is the rod’s dens

thermal conductivity, and R(T') should be related to the rate at which heat is lost from
unit area of the rod’s surface.

Assuming from Newton’s law of cooling that R(I') = A(T — Tp), where A is a
constant:

(a) Obtain an expression for the steady-state temperature distribution 7'(x) when the
hot end of the bar is at temperature 7.

(b) Given that A is independent of r, show that in the steady state the heat trans-

ported away from the hot end is proportional to r3/2.

(c) Given that the heat loss is negligible (A = 0), show that a solution of the equation

: ;

T (,t) = constant x t1/2 exp (

and find am expression for the constant .
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