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MATH 3150
PDE’s for Engineers


Homework 2


This homework is mainly designed ”to clean the rust”. That is for the practice of the
concepts you have learned in Calculus III (or equivalent) which we already reviewed in the
class and also a little to remind you some concepts you have learned in the ODE course.


1. Consider the following Dirichlet heat transfer problem

ut −kuxx = f(x, t) x ∈ (a, b), t > 0
u(x, 0) = g(x) x ∈ (a, b)
u(a, t) = ha(t) t > 0


u(b, t) = hb(t) t > 0


Use the Method of Energy Integral to show that if there is a solution to this problem
is a unique solution.


2. Consider the following Neumann heat transfer problem

ut −kuxx = f(x, t) x ∈ (a, b), t > 0
u(x, 0) = g(x) x ∈ (a, b)
ux(a, t) = ha(t) t > 0


ux(b, t) = hb(t) t > 0


If there is a solution to this problem is a unique solution.


Use the Maximum Principle to show that if there is a solution to this problem is a
unique solution.


3. Consider the following mixed heat transfer problem

ut −kuxx = f(x, t) x ∈ (a, b), t > 0
u(x, 0) = g(x) x ∈ (a, b)
u(a, t) = ha(t) t > 0


ux(b, t) = hb(t) t > 0


If there is a solution to this problem is a unique solution.


Use any method (Maximum Principle or Method of Energy Integral) to show that if
there is a solution to this problem is a unique solution.


4. Solve Questions 1.a, 1.b, 1.c and 1.d in section 12.4. (If you don’t have the book - see
next page)
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