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1. [14 points] Evaluate the following integrals. Show all steps. Simplify and box your answer.
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2. [7 points|
A particle is moving along a straight line. At all times ¢ > 0 the velocity of the particle is given by

v(t) = 3t% — 12

Let b be an arbitrary number greater than 10. Find the total distance traveled by the particle from
time £ = 0 to time ¢ = b. Your answer should be an expression involving b. Show all work.
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3. [7 points]

(a) You are given that g(z) is a continuous function on [0,3] such that
‘('3 3 2 3 2
, i e . o= — ';‘) = f — f
J(] g(x)dx 1 and /; gla)dx 3 5 o o 2.

Compute / 5g(x) + 7 dz. Show all steps.
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(b) Sue and Kathy race each other, running with continuous positive velocities vg(t) and vg (),
respectively. They start the race at the starting line at ¢ = 0 seconds. Kathy runs faster than Sue
throughout the race. Write a definite integral that would equal the area between their velocity curves
over the first 10 seconds of the race, and a brief English sentence giving the physical interpretation
of what that area and integral represent.
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4. [8 points] Compute each of the following expressions. Justify your answer.
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5. [14 points| Let R denote the region bounded by the graphs of 2 = P, x=¢e',y=0,and y=1.

(a) [6 points] Compute the area of this region R. Show your work.
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(b) [8 points] SET UP (but DO NOT EVALUATE) definite integrals equal to the volumes of the
solids of revolution obtained by rotating the same region R about:

(i) about the y-axis.
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(ii) about the horizontal line y = —1.
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