ENGINEERING COUNCIL EXAM MATHEMATICS C101
SOLUTIONS TO EXAM PAPER 2004

Q5a

Find the Fourier series for the function defined by

' - X< 0
fix) ={3 ;:5; iﬂ fix+27) = f(x)

SOLUTION

I interpret this function as the wave form shown.
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The Fourier series is given by: f(X) = %ao + Z {an cos(nx)+b, sin(nx)}
n=1

Where a, = L .[ f(x)cos(nx)dx and b, = — | f(x)sin(nx)dx
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Note the simplification cos(nm) = (-1)"
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a, = lj xcos(0)dx = l[x—} =z
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a, = %J x cos(nx dx = i[ﬁsin(nxﬁ%cos(nx)}
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This has a value of 0 for even values of n and -2/mn’ for odd values of n.

b, = éI[Xsin(nx)dx = %{—%cos(nx)+ nl—zsin (nx)}
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This has values of 1/n for odd numbers and -1/n for even numbers



f(x)= i {a,, cos(nx) + by, sin( nx)}
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f(x)= +i{m+ (—1) —l]cos(nx)——(—l) sm(nx)}

n=1

Evaluating with 15 terms yields the graph below so the result is correct for the range 0 to &
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NOTE the same result is obtained more easily by working out the series for —r to + © which yields
the following.

a, =0, a, = 0 and b, = -(2/m)cos(nx) and hence

same as before with a negative image but over the range 0 to 7 the result is the same.
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