Worksheet: optimization I
Math 102 Section 102
Oct. 12, 2018

1. Complete the steps in this optimization problem.

(i) Can you write down our objective function?

(ii) Can you write down our constraint?

(iii) We want to eliminate one variable from the objective function using our constraint. Which
variable should we eliminate? Why?

(iv) Carry out the elimination and write the objective function in terms of only one independent
variable.

(v) Use calculus to identify extrema.

(vi) What does the extremum tell us? Explain in words how this helps Kepler select the wine
barrel.



2. The sum of two positive numbers is 20. Find the numbers if
(i) their product is a maximum.
(ii) the sum of their squres is a minimum.

(iii) the product of the square of one and the cube of the other is at a maximum

3. You have L metres of rope, and you want to use it to form a circle and a square.
How would you enclose the most area? The least?

4. Find the minimum distance from the point (a,0) to the parabola y?> = 8z.

5. Find a point A on the positive z-axis and a point B on the positive y-axis such that
(i) the triangle AOB contains the first quadrant portion of the parabola y = 1 — 22
and (ii) the area of the triangle AOB is as small as possible
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