
Mathematics 325 
Homework Assignment 4 

Due Date: 

Name: 

Work exercise 5 on page 24 and exercise 4 on page 27. 

5. Two homogeneous rods have the same cross section, specific heat c, and 
density p but different heat conductivities u1 and u2 and lengths Ll and L2. 
Let kj = uj/cp be their diffusion constants. They are welded together so that 
the temperature u and the heat flux uu, at the weld are continuous. The 
left-hand rod has its left end maintained at temperature zero. The right- 
hand rod has its right end maintained at temperature T degrees. 
(a) Find the equilibrium temperature distribution in the composite rod. 
(b) Sketch it as a function of xin case kl = 2, k2 = 1, L1 = 3, L2 = 2, and 

T = 10. (This exercise requires a lot of elementary algebra, but it's 
worth it.) 

4. Consider the Neumann problem 

a u -= 
an 0 on bdy D. 

(a) What can we surely add to any solution to get another solution? So we 
don't have uniqueness. 

(b) Use the divergence theorem and the PDE to show that 

is a necessary the Neumann problem to have a solution. 
(c) Can you give of part (a) and/or (b) for either 
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