MA104 - Differential Calculus
Lesson 17: Solving Optimization Problems I

1. When solving optimization problems, students often find it hard to translate the word problem into
mathematics. If you're having this, I suggest breaking the problem up into pieces:
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As usual, understand the problem.
Draw a picture or diagram.
Introduce notation for any unknown quantities in the problem.

Identify the quantity you are trying to minimize/maximize, we’ll call it (), and try to express
it in terms of the other quantities.

If you have too many variables, try to eliminate some. You may need to use given information,
the picture, or your bag of tricks to do this.

Once (@ is written in terms of one variable, use the methods from previous sections to find the
maximum or minimum value. In some cases it may help to graph your function to get an idea
of what to expect.

Make sure your answer makes sense!

Problems

1. From a rectangular piece of cardboard of dimensions 8 by 15 inches, four congruent squares are to
be cut out, one at each corner. The remaining pieces is then to be folded into an open box. What
size squares should be cut out if the volume of the resulting box is to be at a maximum?

2. You have gotten your girlfriend a special gift for Valentine’s Day, and you want to wrap it in a
spectacular box. You plan to lovingly construct the box out of a (pricey) material which is covered
with embroidered silk. If you want the box to have a square base and a volume of 250 cubic inches,
what dimensions should the box be in order to minimize its cost?



Group Problems

1. Find the point(s) on the parabola z = y* closest to the point (0, 3).
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2. American Airlines requires that the total outside dimensions (length + width + height) of a carry
on bag not exceed 45 inches. Suppose you want to carry on a bag whose length is twice its height.
What is the largest volume bag of this shape that you can carry onto an American Airlines flight?

3. A hockey team plays in an arena with a seating capacity of 15,000 spectators. With the ticket price
set at $12, average attendance at a game has been 11,000. A market survey indicates that for each
dollar the ticket price is lowered, average attendance will increase by 1000. How should the owners
of the team set the price to maximize their revenue from ticket sales?

4. A box-shaped wire frame consists of two identical wire squares whose vertices are connected by four
straight wires of equal length. If the frame is to be made from a wire of length 200 feet, what should
the dimensions be to obtain a box of greatest volume?

5. The figure below depicts a racetrack with ends that are semicircular in shape. The perimeter of the
track is 1760 feet (1/3 mile). Find [ and r so that the area enclosed by the rectangular region of the
racetrack is as large as possible. What is the area enclosed by the track in this case?




