
Math 252 Midterm 2 NAME: PROBLEM LIST
W 28 Feb. 2018 Student ID:

1. (11 points.) A particle moves along a straight line in such a way that, t hours after it starts moving, its
distance to the right of its starting point is 3t2 + 4(8t + 1)−1/2 centimeters. During the period from 1 hour to
3 hours after its starting time, what is the average distance of the particle to the right of its starting point?

2. (9 points.) Write down a formula in terms of integrals for the area of the region bounded by the curves
y = x2, y = (x− 4)2, and y = (x− 2)2 − 4. (It may help to draw a picture of the region first.) Do not evaluate
the integrals. You need not do any simplification.

3. (8 points.) Determine whether or not the improper integral

∫ ∞
1

(
8 − 3 cos(11y)

)
e−y dy converges.

4. (12 points.) Find

∫
x

(x + 1)(2x + 1)
dx.

5. (15 points.) Consider the region below the graph of y = e−x
2

and in the first quadrant. It is rotated about
the y-axis. Find the volume (possibly infinite) of the resulting solid.

6. (15 points.) A spiky pyramid-like solid has square horizontal cross sections. The total height is 2 meters,
and for 0 ≤ h ≤ 2 the cross section at height h meters has side length (2 − h)2 meters. Find the volume of this
solid.

7. (10 points.) A cable on the fourth moon of the planet Groggxth is 2 meters long and has linear density
3/(1 + x2) kilograms per meter at the point x meters from the heavy end. It is hanging from a hook in the
basement of a building, with the heavy end at the top. Set up an integral which represents the amount of work
needed to pull up the cable and lay it flat on the floor of the main level. The floor is one meter higher than
the hook on which the cable hangs, and the acceleration due to gravity on the surface of the fourth moon of
Groggxth is 4 m/sec2. Do not attempt to evaluate the integral.

8. (12 points.) Find

∫
1

(4 + x2)3/2
dx.

9. (8 points.) Consider the region between the curve y = e−x, the lines x = 1 and x = 4, and the x-axis. It is
rotated about the line y = −2. Write down a formula in terms of integrals for the volume of the resulting solid.
Do not evaluate the integrals. You need not do any simplification.

EC. (20 extra credit points.) Find the volume of a four dimensional sphere of radius 2. Hint: Use a four
dimensional version of of one of the methods for finding volumes of three dimensional solids of revolution.

Significant credit will be given for getting the integral set up correctly.
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