1. (12 pts) Evaluate the integrals. If vou do a substitution in a definite integral problem (anvwhere
on this test), you must show me that vou can appropriately change the bounds to get full credit.
Simplify your final answers.
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2. [IQ ]}Tn‘] The three parts below are not related.

(a) Express the following Reimann sum limit as a definite integral, then evaluate the integral:
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(b) Find the value of the derivative of the function F(z) = et dt at o= 1.

3

I
Fild=(zx+y € 2 - au® 2

SF(h= 92 -9 3

Y 1 _ Qe
qe ('2..—4) - =

el

\l

1

Ae_

F'(1) = Z

(c) Use the midpoimnt rule with n = 3 subdivisions to approximate

m
{ et dt. (You do NOT have to simplify. Leave your answer expanded.)
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3. (12 pts) {The two problems below are NOT related).
(a) For positive constants a and b, consider the area under y = 2* and above the r-axis from

r=1toxr=naand from > =ator =~ shown below. If the area of region B is two times
the area of region A, give the formula for b in terms of a.
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(b) Find the area of the region bounded by » = 2% and » — 4 = 2y. (You must sketch a picture
of the region for full credit) ——
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4. (12 pts) The two parts below are NO'T" related.

(a) A particle 15 moving along the r-axis. The acceleration of the particle at time ¢ seconds 1s
given by
. v 2
a(t) = Gt + 6 m/sec”,

and 1ts mitial velocity 1s v(U) = =Y m/sec. What 1s the total distance that the particle

travels from t = 0 to t = 3 seconds”
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(b) A tomato is dropped from the top of a building. It hits the ground (next to your math
instructor} with a downward velocity of 112 feet /sec. Assume the tomato accelerates at
a constant 32 feet/sec? downward. Find the function for the height, h(f) of the tomato ¢
seconds after being dropped and give the height of the building? (Hint: The time the tomato
hits the ground is an unknouwn, label and find it.)
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5. (12 pts) For all parts below, consider the region 7 that is bounded on the left by @ = 1, bounded

on the bottom by y = 2 and bounded on the top by y = 11 — 2% (shown below).

(a) Set up BOTI the integrals {using dr and dy) that represent the area of this region. Include
the correct bounds. DO NO'T EVALUATE.
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(b) Set up (but DO NOT EVALUATE) an integral for the VOLUME of the solid obtained by
rotating B abont the y-axis. Carelully include correct bounds and integrands {expect at least

-2 per error. even small errors, so write vour answers carefully!)
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(¢} Set up (but DO NOT EVALUATE) an integral for the VOLUME of the solid obtaied by
rotating Jt about the horizontal line i = 10,
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