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QUESTION ONE (30 MARKS)

a) Write the Fourier series of the given function on the given interval
i. f)=Ix|, -mw<x=<m

5 1l tEkEl
Ba f(x)_{—l ~1<x<0

b) Suppose that we have a series of sines and cosines which represents a given function
on [—L, L], say f(x) = ? + Y2 . a, cos (ni—m—c) + bnsin(ﬂfi)
What would such an equation tell us about ag, @y, Az, .- - wr by, by, b 7
¢) Define the following terms
i.  Right limit, left limit

ii.  Sectionally continous

QUESTION T'WO (20 MARKS)
a) State the theorem for convergence of Fourier series
b)
i Find f(xos) f(x0), fa(xo) and fi(xy) at each point xo in [—L,L] where
f(x) has a discontinuity
i, Also find f(=L +), f(L_), fr(=L)and f,'(L)

iii  In each of the following cases, determine the limit of the Fourier series of {(x)

on [—L,L]
' 2 —FErE—~1
‘ |x] —1l=zx<0
L) f) =14  jex<2
w5 R

1—-x —-4<x<0
2) f[x)=[2 D=x<3
Ve* 3<x<4
0 -2<x<1
3) f(x)z{l s xr=l

2 1= g <2



QUESTION THREE (20 MARKS)

a) Define the following terms
i.  Even function
ii.  Odd function

iii.  Fourier cosine serics of a function f{x) on [0, L]

i.  Definc a Riemann integral
ii.  State the five properties of a Riemann integral

¢) Given f(x) = e?*,0 < x < 1, find the sine expansion

QUESTION FOUR (20 MARKS)
a) Using the Riemann scrics for an integral derive the Fourier integral
b) Suppose that .,r:omlf(t) |dt is finite. state the conditions under which its Fourier Integral

converges

} e ™ forx =0
&) Given f(x) = [ex fjf()“r’ x <0

i.  Show that f(x) is finite
ii.  Find the Fourier integral for f(x)
ii.  Find thepoint of convergence for f(x)
QUESTION FIVE (20 MARKS)
a) State tac
i.  Fourier cosine integral of f(x)
ii.  Fourier sine integral of f(x)
b) Given f(x) = —e *forx 20
i. Find J'Umif(xﬂa’x

ii.  Find the sine integral of f(x)




