MATH 126 SPRING 2011, QUIZ 5

a. Show that [z sin(z)dz = 7.

/ xzsin(x)dr = —xzcos(z)|] —|—/ cos(z)dx
0 0

u=z, dv=sin(z)dr du = dx, v = —cos(z)
T+0—-0=m.

b. Use Simpson’s Rule to compute the approximation of the integral for n = 6.

We use the partition g = 0,21 = 7/6,20 = 27/6,23 = 37/6,24 =

47 /6,25 = 57/6,26 = m with Az = 7/6. The integral is then approxi-
mately equal to

/ xsin(x)dx
0
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c. Set your answer in b equal to m and solve for 7.
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d. What is the maximum error of this estimate for 77

We have |Eg| < K(b—a)®/180n*, where | f*) (z)| < K for all 0 < z < 7.
By taking derivatives, we have

FW(z) = —4cos(x) + x sin(x)

|f(4)(x)\§4+|x|§4+7r<8
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So taking a = 0,b =7, K = 8,n = 6, we obtain

8o
Bgl< 2
1Bs] < T80 <68

Note that you could take K = 4 4+ 7 to obtain a more accurate answer,
but this is less important than understanding how to find a reasonable value
of K.



