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1. Calcuate the integral ]:v +3z° — T2 dz. converge, write “Diverges” (and justify).
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2. Calcuate the indefinite integral [ we®” d“'}é o = -LZ weé — z)C
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. * du If the integral is improper and it does not
3. Calcuate the integral /1 (2u — 1) converge, write “Diverges” (and justify).
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(z-1) 2 X X -
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15 pts| 4. Calcuate the indefinite integral / ( 2T+3dx - ! y(_— + f—vl A)(
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15pts| 5. Calcuate the indefinite integral / sin®(2t) cos®(2t) dt
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6. The function f(x) has the graph shown
at right, for -5 <z < 3.

Define another function g(xz) by

g(r) = [ f(t)dt.

(a) For what = does g(x) take on its maximum value for -5 < z < 3?
(If there is no maximum, write “None”; if there are several such z, list them all.)
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(b) What is g(2)? (If it is not defined, write “DNE”.)

CoLTTVG BO)(E';/ WE Ger

g3(=(9.5\= 3.

(c) What is the minimum value of g(z) for -5 < z < 3?
(If there is no minimum, write “None”.)

5(*5) = 'é.: s twe smawest G (o)
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(d) What is the largest interval (for z between —5 and 3) on which g(x) is concave down?
(If there is no such interval, write “None”.)
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7. Consider the region lying above the graph of y = z,
below the graph of y = 2z cos(xz), to the right of z = 0,
and to the left of + = Z. See the figure at right (note
that the region does not contain all = values between 0
and 7).

Find the area of this region. re
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Do any four of the five questions 8-12. Cross out the one you don’t want graded.

H

20 pts| 8. A bottle 12 inches high has its radius r (in inches) at height / recorded in the table at
right. Use Simpson'’s rule to estimate the volume of the bottle.

(If you don’t remember Simpson’s rule, you may use the Trape- [[A[0[3[6[9]12
zoid rule instead, but you will get a maximum of 15 points. || r :
Or, use left or right endpoints for half credit. Clearly indicate
which method you are using!).
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Hint: First write an integral representing the volume in terms of some func-
tion (h), then use Simpson’s rule to approximate it.
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Do any four of the five questions 8-12. Cross out the one you don’t want graded.

3

9. (a) Write an integral that represents the arc length of the graph of y = 2z + — for

0 < 2 < 3. You do not need to calculate the value of the integral!

RECALL THAT THE ARC LBUOGTH oF W= =LK trowm atb
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(b) Find the average value of the function f(z) = 2?sin(2z) over the domain 0 < z < z.
‘ b
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Do any four of the five questions 8-12. Cross out the one you don’t want graded.

20 pts| 11. Find the area of the region that lies inside the circle of radius

one centered at (1, 0), but outside the circle of radius one cen-
tered at the origin.

You can do this either in polar coordinates (where the two curves are given " m
by r = 2cosf and r = 1) or in rectangular coordinates (where the curves

are given by (¢ — 1) + y* = 1 and #? + y2 = 1). In the rectangular case,

you need to cut up the area appropriately.
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Do any four of the five questions 8-12. Cross out the one you don’t want graded.

12. Wind speed can be modeled by the Rayleigh distribution f(z) =

22
{%e‘i_a’, forx >0
0
where ¢ is the most common wind speed (the mode).

forz <0

10 pts (a) If the most common wind speed is a breeze of 5 knots, what is the probability that

the wind speed will be more than 20 knots? Do not approximate e, logs, or square roots.
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10 pts (b) Again assuming o = 5, calculate the median! wind speed. Do not give an approximation.
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lRecall that the median of a probability density function f(z) is the number m so that the probability that
x > mis 4 (and so also the probability that « < m is .
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