WORKSHEET 10 MATH 1300 March 20, 2008

Goal: To practice solving optimization problems involving trig functions.

1. What is the area of the largest rectangle that can be inscribed in a semicircle of radius R so that
one of the sides of the rectangle lies on the diameter of the semicircle.

First solution. Solve this problem by using the length of one side of the rectangle as a variable.
(That is, first express the area of the rectangle as a function of the variable z.) Explain how you
know that the area you found is maximal.



Second solution to problem 1. Solve this problem by using the angle ¢, in the drawing on the
previous page, as a variable. (That is. first express the area of the rectangle as a function of the

variable 6.)



2. Sue finds a tiny cigarette burn in her new rectangular scarf, which measures 5 feet by 2 feet .
She decides the best solution is to cut off one corner of the scarf through the burn. The burn is
located 2 inches from one edge of the scarf and 5 inches from the end of the scarf.

(a) Show that the area of the triangle may be written as:

%(2 cot () + 5) (5 tan(f) + 2).

(b) What is the smallest area of the triangle she has to cut off to remove the burn? (Assume the
burn is a small dot and the cut is to pass through the burn.)
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