1. (a) (15 points) Write down an indefinite integral that can be solved by u-substitution, and
evaluate this integral.
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(b) (15 points) Write down an improper integral that is convergent, and determine the value
of this integral.
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2. (30 points) Evaluate ONE of the following three integrals:
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3. (a) (20 points) We know that
3
1
—-d = 2
fl pl In(3)

Show that In(3) is smaller than 1.5 by approximating the above integral (using any meth-
ods you wish). Be sure to fully justify your answer.
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(b) (10 points)
On the axes below, sketch the graph of a function y = f(z) on the interval [a, ] for which
ALL of the following are true:

e the trapezoid rule with n = 1 gives an overestimate for f f f(z)dz;

s the midpoint rule with n = 1 gives an underestimate for [ : fl(z)dz;

e the right endpoint rule with n =1 gives an underestimate for f: f(z)dz
Justify your answers in the space provided below the graph.
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4. (30 points) Evalute the following integral:

[,

[Note that this is an improper integral as In(In(1)) is undefined.
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