
FINAL Exam 172

MATH 513

Quiz 1:
Expand

f(x) := sinx, 0 < x < π

in Fourier cosine series.
Quiz 2:
For

f(x) :=

{
sinx, −π/2 < x < π/2
0, elsewhere

compute F (w). Prove that F (w)→ −1/4i as w → 1. Prove that∫ ∞
0

s cos(πs/2)

1− s2 sin(sx)ds = πf(x)/2.

Quiz 3:
Find
a) L−1

(
e−2s/(s2 + 1)

)
b) L−1

(
ln s+as+b

)
Quiz 4:
Consider 

∂2u
∂t2 = c2 ∂

2u
∂y2 , −∞ < x <∞, t > 0

u(x, 0) = F (x), ut(x, 0) = G(x) = 0

F (x) =

{
sinx, −π < x < π
0, elsewhere

Write F (x) in terms of Heaviside functions and find the solution in terms of H.

Quiz 5: Let I :=
∫ (1,1,1)
(0,0,0)

(2xdx+ 3y2dy + 4z3dz).

Prove that the system is conservative
Find the potential
Use the FTC to evaluate the integral
Quiz 6:
Solve 

∂2u
∂x2 +

∂2u
∂y2 = 0, 0 ≤ x ≤ a, 0 ≤ y ≤ b,

u(0, y) = 0, 0 ≤ y ≤ b
u(x, 0) = 0, 0 ≤ x ≤ a,
∂u
∂x

∣∣
x=a

= 0, 0 ≤ y ≤ b
u(x, b) = u0 sin

πx
2a , 0 ≤ x ≤ a.
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