
MATH 445 MIDTERM EXAM 1 SOLUTIONS
Fall 2009

Prof. Alexander

(1)(a) 8π, (b) (ii).

(2) bn = 0 for all n ≥ 1, and

an =
1− cos((n+ 2)π/2)

(n+ 2)π
+

cos((n− 2)π/2)− 1

(n− 2)π
,

except for n = 2 the second term is omitted. Also a0 = 1
π
. Thus

f(x) =
1

π
+

4

3π
cos πx− 4

5π
cos 3πx− 2

3π
cos 4πx+ ...

(3)(a)

ĥ(w) =

√
2

π

aw sin aw + cos aw − 1

w2
.

(b)

h(x) =
1

π

∫ ∞

−∞

aw sin aw + cos aw − 1

w2
eiwx dw.

(c) g(x) = 1√
2π
e−4x, x ≥ 0.

(4)(a) 0

1


