
#3 Problems for 152:01–03 and 152:06–09 2/5/2009

1. Determine how large n has to be in order to approximate the integral
∫ 1

0
cos(x2) dx,

using the Midpoint Rule, with error at most 10−6. Then use this value of n to calculate
the integral to this accuracy. (The Midpoint Rule is discussed in the textbook.)

2. Suppose f is defined by f(x) = 3ecos x. Maple pro-
duced graphs of f and its first four derivatives on the
interval [2, 7] (be careful when examining the deriva-
tive graphs – look carefully at the vertical scales!). The
graph of f is to the right, and the graphs of the first
four derivatives of f are on the back of this page. You
should assume that the graphs given are correct.

Suppose I is the value of
∫ 7

2
f(x) dx.

a) Use the graph of f alone to estimate I.

b) Use the information in the graphs to tell how many
subdivisions N are needed so that the Trapezoid Rule approximation TN will approximate
I with error < 10−5.

c) Use the information in the graphs to tell how many subdivisions N are needed so that
the Simpson’s Rule approximation SN will approximate I with error < 10−5.

3. Consider the function f(x) = ex sin(Nx) on the interval [0, 1] where N is a positive
integer.

a) Make three separate sketches of the graph of this function when N = 5, N = 10, and
N = 100.

b) Compute
∫ 1

0
f(x) dx. Evaluate this integral when N = 5, N = 10, and N = 100.

c) Compute
∫ 1

0
f(x) dx with N not specified (your answer should have N ’s in it.) What

happens to the graph and to the value of the integral as N → ∞? Explain how the graphs
confirm the limiting behavior of the integral’s value.

4. The only information known about a function T and its derivatives is contained in this
table:

x T (x) T ′(x) T ′′(x)

1 2 −2 2
2 3 6 5

3 7 4 −4
4 2 5 7

a) Compute
∫ 3

2
T ′(x) dx.

b) Compute
∫ 3

2
T ′′(x) dx.

c) Compute
∫ 3

2
x dx.

d) Compute
∫ 3

2
xT ′′(x) dx. Don’t look at b) and c)! Integrate by parts.

e) Compute
∫ 3

2
x2T ′′′(x) dx. And again and again.
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