MA2331 Sample Questions
November 8th 2012

Real Fourier Series
Find the Real Fourier Series of the following functions:

1.
f(@) = el 1)
f(x) = f(x +2m) (2)
Answer:
Ao = 2(6:; 1) (3)
2em(—1)" — 1)
i m(n?+1) (4)
b, =0 (5)
2.
f(x) = max(cos(x),0) (6)
Answer:
a0 =2 ™)
B 2 cos (%)
TR n?) ®)
b, =0 (9)

Note that the formula for the a,, coefficients does not work with n =1,
which must be caculated seperately:

a; = % (10)

3.
f@) =28 (1)
flx) = flz+1) (12)

—_



Answer:

ag =20
a, =0
b (—1)™(6 — w*n?)
" 4m3n3
4.
f(z) = sin(ex)
flx) = f(z+3)
Answer:
ap =10
a, =

2

(—=1)"(87nsin (2£))

b, =

9e? — 4m%n?
Complex Fourier Series
Find the complex Fourier Series of
1.
f(z) =2+ 2*
f(z) = f(z+2m)

Answer:
2(2+in)(—1)"
n3

Cp —

This formula will fail for ¢y which must be computed seperately:

o 272
"=y
2.
fla) =2’
f(z) = f(z +2m)
Answer:

(-1)"i(xn? — 6)

Cp =
n3

Again this formula will not work for cj.
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Fourier Transform
Find the Fourier Transform of

1.
flz)=e* —-3<x<3
=0 |z|>3
Answer:
2i sinh(6 — 3ik)
(k + 21)
2.
f(z) =sin(bz) —4d<x<4
=0 |z|>4
Answer:

2i (k sin(20) cos(4k) — 5 cos(20) sin(4k))

k? — 25
Find the values of the following Dirac Delta integrals:

1.
/5(m —4)(2® — 42 — 31 + 4)dx

Answer: 8

/5(—83:)((:03(1: —2))dx
_ cos(2)

cos(—2) _

Answer: S 5

/ 5 (= 3)(e™)da

Answer: 6¢°

/5(@ — 9)(a? — 4)da

Answer: (

(35)

(38)



