MATH 3326 MIDTERM #1
SPRING SEMESTER 2009

Lance L. Littlejohn Name SOLUTIONS

Instructions: Show all work. Partial credit can only be given if sufficient work accompa-
nies each answer. Calculators may be used but exact answers are required. This examination
is out of 50 points. GOOD LUCK!

Problem No. | Points

1. Consider the first-order PDE given by
Uy = p(U)ug,
where p(u) is a continuously differentiable function of one variable.
(a) (4 Points) Show, by direct calculation, that a solution of this equation is given by
u(z,t) = p(z + p(u)t),
where ¢ is an arbitrary continuously differentiable function of one variable.
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(b) (1 Points) Using part (a), what is a solution of the PDE
u, = cos(u?)u,?
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2. Consider the first-order linear PDE
Ty + YUy — u = 1. (1)

(a) (3 Points) Find, and solve, the characteristic equation associated with (1). Solve
this equation explicitly for ¥ in terms of z.
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(b) (4 Points) Using {(z,y) = z, find a transformation n = 7(z,y) with Jacobian
J # 0, that transforms (1) into an equation of the form

we + h(&,nw = f(&,n). (2)

Explicitly find this transformed equation.
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(c) (5 Points) Explicitly solve your transformed equation from (2) and, from this,
write down the general solution to (1).
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