
MATH 252 (PHILLIPS): WRITTEN HOMEWORK 6.

This homework is due on Canvas on Friday 12 February 2021 (week 6), 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.) A postmodern monument consists of a flat slab of concrete in the shape of a circle of radius 10
meters. It is to be painted with a mixture of pale green paint and pale purple paint, with the proportions of the
two colors varying across the concrete, but using one liter of paint per square meter of surface. At distance r
meters from the center, the concrete is painted with e−r liters of pale green paint per square meter and 1− e−r

liters of pale purple paint per square meter. Set up an integral which represents the total amount of pale green
paint needed for this monument. Include an explanation. Don’t try to evaluate the integral.

2. (10 points.) Let h be a continuous function defined for all real numbers, and let H be a function such that

H ′(x) = h(x) for all real x. Find

∫
h(arcsin(x))√

1− x2
dx. Your answer may involve h, H, or both.

3. (10 points.) Consider the disk with center (5, 0) and radius 2. Form a solid by rotating it about the y-axis,
giving a donut shape. Set up an integral which represents the volume of this solid. Include an explanation.
Don’t try to evaluate the integral.

4. (10 points.) The population density along a long straight section of Nograbore River is modelled as 20(100−x)
people per mile, where x is measured in miles from the mouth of the river, and 0 ≤ x ≤ 100. Find the total
population along the Nograbore river between 10 and 80 miles from its mouth.

5. (10 points.) Consider the region in the first quadrant between the curve y = sin(x), the line y = x, and the
line x = 1. It is rotated about the y-axis. Set up an integral which represents the volume of this solid. Don’t
try to evaluate the integral.
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