
MATH 252 (PHILLIPS): WRITTEN HOMEWORK 7.

This homework is due on Canvas on Friday 19 February 2021 (week 7), at 10:00 pm.
All the requirements in the sheet on general instructions for homework apply. In particular, show your work

(unlike WeBWorK), give exact answers (not decimal approximations), and use correct notation. (See the web
page on notation.) Be sure your Canvas submission is a single file, and that the file name contains no spaces,
parentheses, or other disallowed characters.

1. (10 points.) Consider the region between the graph of y = sin(x2), the x-axis, x =
√
π, and x =

√
2π. It is

rotated about the y-axis. Find the volume of the resulting solid.

2. (5 points.) The planet Yuggxth is a sphere with radius 6000 kilometers. (It has no mountains, no valleys,
and no oceans.) The density of its atmosphere at height h kilometers above the surface, measured in millions
of metric tons per cubic kilometer, is 1.2 exp(−0.13h). Write down an integral which represents the total mass
of the part of the atmosphere of Yuggxth which is between the surface of the planet and 100 kilometers above
the surface. Be sure to take account of the fact that the planet is not flat. Include an explanation. Don’t try
to evaluate the integral.

3. (15 points.) The city of Megalopolis is circular and has a radius of 10 miles. Its population density r
miles from the city center is

(
1
π

)(
30,000− 30r3

)
people per square mile. Find the average distance residents of

Megalopolis live from the center of the city. Include an explanation.

4. (10 points.) On 1 January 1970, Wang’s Widgets Inc. was selling widgets at the rate of 200,000 widgets
per year. Its rate of sales over the next three decades is modelled as 200,000 e0.02t widgets per year t years
after 1970. According to this model, how many widgets did Wang’s Widgets Inc. sell during the period from 1
January 1970 through 31 December 1999 (a total of 30 years)? Include an explanation.

5. (10 points.) A 5 meter chain is lying on the floor of a room with a flat floor and a 10 meter high ceiling. It
has a hook at one end. Its linear density x meters from the end with the hook is 4 + 2 cos(πx) kilograms per
meter. How much work is required to lift the chain so that it hangs straight down from the ceiling, with the
hook at the ceiling?

Date: 12 February 2021.
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