Math 2254-05 Test #3 March 2, 1999

Directions

You must show your work on this test paper. Do not use scrap paper.
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1. Consider the integral / sin(1/z) dz.
1

(a) (5 pts) Sketch the graph of the integrand on the interval [1,3]. Be
sure to indicate the concavity of the curve correctly on your graph
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(b) (16 pts) For N = 4 equal subintervals of [1,3],, find the left, right,
trapezoidal, and midpoint sums. State whether each sum is an over-
estimate or an underestimate of the actual value of the integral, and
justify your answer.
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(c) (5 pts) Find the best lower and upper bound approximations for the
integral, for N = 4, among the four sums you calculated in part (b).
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2. The following numbers are the left, right, trapezoidal, and midpoint ap-
1
proximations to / f(z) dz, where f(z) is as shown. (Each uses the same
0 .
number of subdivisions.)
I) 0.36735
1) 0.39896

111) 0.36814
IV) 0.33575

(a) (16 pts) Which is which? Justify your answer.
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(b) (5pts)WriteA</ f(z) dz < B where B — A is as small as

possible. Justify youg' answer.
/ < 0.368/14
0.36735 < J: /’(;A/J)z //

3. (20 pts) Consider the region bounded by the curve y = e*, the z-axis, the
line £ = 0, and the line z = 1. Find the volume of the sohd whose base
is the given region and whose cross-sections, perpendicular to the z- axis,

are isosceles right triangles with bases lying in the region.
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