
Suggested Topics for Your Second Presentation

Here are some suggested topics for your second presentation, which must involve some calculus. If you
have another topic in mind, you should clear it with me in advance. The same ground rules as before
apply. Since you have several different editions of the Stewart text, the page numbers give below may not
be correct.

1. The expenses sustained in one hour’s sailing of a ship are expressed in roubles by an empirical formula
of the for a + bv3, where a and b are constants for a given ship, and v is the ship’s speed in knots
(one knot is equal to 1.85 km/hr). In this formula the constant part of the expenses a refers to
depreciation and crew’s upkeep, and the second term (bv3) to the fuel cost. At what speed will the
ship cover any required distance at the lowest cost? Source: I. A. Maron, Problems in Calculus of
One Variable (1973).

2. Required the minimum value of y in the equation y = xx.

3. A silo (base not included) is to be constructedd in the form of a cylinder surmounted by a hemisphere.
The cost of construction per square unit of surface area is twice as great for the heimsphere as it is
for the cylinder sidewall. Determine the dimensions to be used if the volume is fixed and the cost of
construction is to be kept at a minimum. What if the costs are the same for the sides and roof?

4. Discuss the Chain Rule.

5. Prove the product rule, introduce the quotient rule, and do instructive examples.

6. Great Expectorations, Stewart, p. 276, #59.

7. The Calculus of Rainbows, Stewart, p. 277.

8. The tractrix, Stewart, p. 439.

9. From a given rectangle of cardboard, what is the standard box of largest volume that you can make.

10. Discuss Newton’s proof of Kepler’s Second Law (from his Principia (1687)).

11. A problem for pool players: Given two points on one side of a line, find the shortest path between
the points that touches a point on the line.

12. How should one design a computer disk? Do an old style disk that turns at a constant speed and
where information is stored on “tracks,” the same amount on each track.

13. How big a package can you mail? Postal regulations specify that the length of the package plus the
girth cannot exceed 108 inches.

14. Build a better roller coaster, Stewart, p. 192.

15. In his first paper on the differential calculus (1686), Leibniz proves Snel’s law of opitcs. Show how
he does it.

16. How do blood vessels branch? Stewart, p. 314.

17. The shape of a can, Stewart, p. 316.

18. There are nice problems at the ends of the chapters.


