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1. Determine the order of each of the following PDEs and state whether or not they are
linear. If an equation is linear, state whether or not it is homogeneous.

a. (p(x)ux)x − r(x)utt = 0

b.
∂2u

∂x2
+

∂4u

∂x2∂t2
+

∂u

∂t
= sin(t)

c. α2

(

urr +
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r
ur +

1

r2
uθθ

)

= ut

d.

(

∂u

∂y

)2

=
∂3u

∂x3

2. Verify that u(x, t) =
x

t + 1
is a solution to ut + uux = 0.



3. Find the general solution to the partial differential equation

y
∂u

∂x
= x

∂u

∂y
.

4. Consider the partial differential equation

ux − 2uy = u2. (1)

a. Use a linear change of variables to reduce (1) to the equation

uα = u2. (2)



b. Solve equation (2).

c. Use parts a and b to solve (1).



5. Find the solution of the initial value problem

utt − 25uxx = 0,

u(x, 0) = e−x2

for all x,

ut(x, 0) = cos
(x

2

)

for all x.



6. Let
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a. Verify that B = {b1,b2,b3} is an orthogonal basis for R
3.

b. Find the B-coordinates of x =
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7. Complete the following statement of the Fourier convergence theorem.

Theorem. Suppose that f is a 2p-periodic function.

The Fourier series of f is given by

a0 +
∞

∑

n=1
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+ bn sin
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where

a0 =

and

an = bn =

for n ≥ 1. The Fourier series converges to

for all x.



8. Let

f(x) =



















0 if 0 ≤ x < 1 or 1 < x < 2,

3 if x = 1,

2|x − 3| if 2 ≤ x < 4,

f(x + 4) otherwise.

a. Carefully sketch the graph of f(x) on the interval −6 ≤ x ≤ 6.

b. Carefully sketch the graph of the Fourier series for f(x) on the interval −6 ≤ x ≤ 6.



9. Find the Fourier series for the function

f(x) =











1 if − 1 ≤ x < 0,

0 if 0 ≤ x < 1,

f(x + 2) otherwise.



10. Consider the 2π-periodic functions f and g shown below.

y = f(x) y = g(x)

If the Fourier series of f is
∞

∑

n=1

bn sin(nx)

and the Fourier series of g is

A0 +

∞
∑

n=1

(An cos(nx) + Bn sin(nx)) ,

express An and Bn in terms of bn. You may or may not find it useful to know that

cos(A + B) = cos(A) cos(B) − sin(A) sin(B),

sin(A + B) = sin(A) cos(B) + cos(A) sin(B).
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