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Question 1: Use the separation of variables to solve the following partial
differential equations for u = u(x, t)

1. ut + ux = 2u

2. utt − uxx = 0

Question 2: Consider the function u = u(r, θ) defined in polar coordi-
nates as

u(r, θ) = (c1cos(aθ) + c2sin(aθ))(c3r
a + c4r

−a),

where c1, ..., c4, and a are some parameters. Show that the function u is a
solution of the partial differential equation:

r2urr + rur + uθθ = 0.

Question 3: Solve the following boundary value problems using laplace
transform.

1. Problem: Find u = u(x, t) satisfying

uxx = ut, 0 < x < 1, t > 0

u(0, t) = u(1, t) = 0, t > 0

u(x, 0) = x(1 − x)

2. Problem: Find u = u(x, t) satisfying

uxx = utt, 0 < x < 1, t > 0

u(0, t) = u(1, t) = 0, t > 0

u(x, 0) = 0, ut(x, 0) = sin(πx)


