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ME201/MTH281/ME400/CHE400
Assignment #3 Solutions

Problems 1, 2, 3, and 5

m Problem 1

m (c)

We use Mathematica to calculate the Fourier coefficients. We have

1
flx_] := — (2x2—x4); L=1;
4

1 L
a[0] = —J f[x] dx
2L J-1L

7
60

1 L
a[n_] = Simplify[—j f[x] Cos[(nxx) /L] dx, ne€ Integers]
L Jvw

m Problem 2
m (a)
glx_] t=x-%x3; L=1;

1 L
b[n_ ] = simplify[—j g[x] Sin[(nxx) /L] dx, n€ Integers]
L Jw

12 (-1)"

1.13 7T3
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Problem 3

We see if Mathematic knows the sum of the series we got from the termwise integration of the equation g = f'.

Sum[—(_lin+1

— {n,l,oo}]

7

720

Presumably Mathematica obtained this result from a stored table of known series sums.

Problem 5

(b)

We explore the numerical calculation of 7 from the formula derived. We define a function which uses k terms in
the series to approximate 7. We were asked to find the minimum number of terms to reproduce m with the
correct first 10 digits to the right of the decimal point: 3.1415926536. We do this by constructing a table of
values for k = 1 to 30. We keep 11 digits to the right of the decimal point in each answer.

piapprox[k_] := (9450 Sum[l/ns, {n, 1, k}])l/8

Table[Row[{"k = ", k, " n=", N[piapprox[k], 111}], {k, 1, 30}]

{k = 1 m=3.1399951413, k = 2 n=3.1415257282, k = 3 7=3.1415853436,

k = 4 n=3.1415913115, k = 5 n7=3.1415923127, k = 6 7=3.1415925455,

k = 7 n=3.1415926134, k = 8 7=3.1415926367, k = 9 7=3.1415926458,

k = 10 7=3.1415926497, k = 11 nm=3.1415926515, k = 12 n=3.1415926524,
k = 13 7=3.1415926529, k = 14 nm=3.1415926532, k = 15 nm=3.1415926533,
k = 16 7m=3.1415926534, k = 17 n=3.1415926535, k = 18 7=3.1415926535,
k = 19 nm=3.1415926535, k = 20 nm=3.1415926536, k = 21 n=3.1415926536,
k = 22 7m1=3.1415926536, k = 23 nm=3.1415926536, k = 24 n=3.1415926536,
k = 25 71=3.1415926536, k = 26 n=3.1415926536, k = 27 n=3.1415926536,
k = 28 7=3.1415926536, k = 29 7m=3.1415926536, k = 30 7=3.1415926536}

We see that 20 terms is sufficient to give 10 correct digits to the right of the decimal point. Here are a few more
results. To get 3.14, we need one term. To get 3.1416 we need three terms. To get 3.14159 we need three
terms. To get 3.141593 we need six terms.
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m (c)
Sum[l/ns, {n, 1, »}]

78

9450



