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March 20, 2013, Semester 122
Math 513.02- First Examination

Name: 1.D. #

0 if —7z<x<0

1 if0<x<~x

a) Find the Fourier series of f(x) on the given interval.

b) Write the series in part (a) in the cosine phase angle form.

© (_1)n+l
c) Evaluate )
) nzzl: 2n—-1

1. Given f(x):{

2. Use Laplace transform to solve the initial value problem y"+y = f(t); y(0)=y'(0) =0, where

f(

) = cost O<t<~r
) t>r

] 1
3.Find £ ———|.
L [52—25—2}

4. Find L[t j;xede]

5. Find the Fourier transform of f(t)=7e ™ sint.
6. Use Fourier transform to solve y* —y =44(t).

IMPORTANT . Each problem must start on a new page.

Write clearly and neatly.
Calculators are not allowed.

Q1: 7 points
Q2: 7 points
Q3: 3 points
Q4: 3 points
Q5: 3 points
Q6: 7 points

Total: 30 points



Formulas

Laplace Transform

{FM)}= T f(t)e dt

L{t"y=nl/s""

L{sinkt} = k(s® +k>)™

£{coskt} = s(s” +k>)™

L{sinhkt} = k(s®> —k> )"

L{coshkt} =s(s” —k>)~

c{e" f(0)}y = F(s —a)

{ft—-a)H{t—-a)}=e*F(s)

L{" f(0)} = (-1)" F™ (s)

L (2)) = s"F(s)—s""f(0) -
s"2f1(0) = .= £V (0)

f*gzj f(x)g(t—x)dx

Fourier Series

a, < :
=2+ a, cosE+bnsmE
2 L L

n=1

1r+2L nﬂ't
a =— | f(t)cos——dt
: L! (tyoos=-

Integrals _ _
'[cos(at) cos(bt)dt = sin{(a - b)t] + sinl(a + b)t]
2(a—h) 2(a+D)
J'sin(at) cos(bt) dt = - cos[(a—b)t] cos[(a+b)t]
2(a—b) 2(a+b)
jsin(at)sin(bt) it — sin[(a—b)t] sin[(a+b)t]

2(a—b) 2(a +b)

Fourier Transform

F{F(O)}= T () e dt = F ()

il{F(w)}:i [Fl@e“do= (1)

F{t"H{O) e }=n/(a+iw)"" Re(da)>0,n=12,.
2a

Fe=—""5, a>0

@ +a
FE'"Y= 2715 (00— w,)
FS5Oy=1
~ _J2/(iw), @#0
F{son(t)}= {0, =0

FHO}=15() + —
lw
Fft-1)}=e"F(0)
F{E O™ = Fo—a,)
FLE (0} = ()" F(o)

fM*g® = [ F()gt—x)dx

—00

] @Fdt - % [F (@) do




