
Merit Calculus 1, Fall 2009, Worksheet 27

Exam 3: Wednesday at 1:00pm in Gregory 213.
Note: This features some (but certainly not all) of the review problems that Dr. Whittlesey
posted for you, as well as some problems from other sources. Look at the problems that Dr.
Whittlesey gave you and make sure you can do at least one of each type of problem.
If you want to talk to me this evening, let me know. If you want to talk to me tomorrow
before the exam, I should be in my office from 10:30 a.m. to noon.

Problem 1. A yacht leaves a dock at 2 p.m. and travels due south a speed of 20 km/h.
A pirate boat has been heading east at 15 km/h and reaches the same dock at 3 p.m.. At
what time were the two boats closest together?

Problem 2. Find the area bounded by the curves f(x) = 8x, g(x) = x, and h(x) = x−2.

Problem 3. You use 500 ft of fencing to build a rectangular pen with three parallel parti-
tions. What dimensions will maximize the area of the pen?

Problem 4. A chain lying on the ground is 20 m long and its mass is 90 kg. How much
work is required to raise one end of the chain to a height of 15 m? (Note: you must multiply
the mass by 9.8 m/s2 to get the force in newtons. A newton-meter is called a joule.)
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Problem 6. If f is a continuous function and
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f(x) = 4, find

∫ 3
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Problem 7. Set up an integral for the volume of the solid obtained by rotating the region
bounded by the curves y = 0 and y = sinx between x = 0 and x = π about the axis y = −2.

Problem 8. Determine the volume of the solid obtained by rotating the region bounded by
y = (x− 1)(x− 3)2 and the x-axis about the y-axis.



Problem 9. Determine the volume of the solid obtained by rotating the region bounded by
x = (y − 2)2 and y = x about the line y = −1.

Problem 10. Use the definition of the definite integral as a limit of Riemann sums to
compute the integral: ∫ 3
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Problem 11. Consider all triangles formed by lines passing through the point (1, 4) and
both the x- and y-axes. Find the dimensions of the triangle with the shortest hypotenuse.

Problem 12. A cylindrical tank is to hold 20πm3. The material for the top and bottom
costs $10/m2 and material for the side costs $8/m2. Find the radius r and height h of the
most economical can.

Problem 13. Consider a rectangle of perimeter 12 inches. Form a cylinder by revolving this
rectangle about one of its edges. What dimensions of the rectangle will result in a cylinder
of maximum volume ?

Problem 14. Find the length of the shortest ladder that will reach over an 8 ft high fence
to a large wall which is 3 ft behind the fence.
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Problem 16. Find the area of the region bounded by the curves y = x4+2x2 and y = 28−x2.

Problem 17. Determine the volume of the solid obtained by rotating the region bounded
by y = x2 − 2x and y = x about the line y = 4.

Problem 18. Determine the points on the curve y = x2 + 1 which are closest to the point
(0, 2).

Problem 19. A 2 feet piece of wire is cut into two pieces and one piece is bent into a square
and the other is bent into an equilateral triangle. Where should the wire be cut so that the
total area enclosed by both is a minimum? A maximum?

Preparation for next time

Read Section 8.1 (Arc Length) and Section 8.2 (Surface Area).


