Math 180: Optimization, 4.7 – Day 2

1. A man has a stone wall alongside a field.  He has 1200 ft. of fencing material and he wishes to make a rectangular pen, using the wall as one side.  What should the dimensions of the pen be in order to enclose the largest possible area?

a. Draw a diagram showing a rectangular pen alongside the stone wall.  

b. If the man has 1200 ft of fence and each end requires x ft, how long may the other side be?

c. What is the Area of the pen in terms of x?  Differentiate this function in terms of x.  Set it to 0.

d. Do the critical values give a relative maximum?  Use the second derivative test.

e. What should the dimensions of the pen be?

2. Find the dimensions of the rectangle of maximum area that can be inscribed in a circle of radius 6?  What is the result for radius R?

a. Draw a diagram in the following way:  You should have a co-ordinate axis with a circle about the origin and a rectangle in the circle (oriented so that is symmetric about both axes).  Label the point where the top right hand corner of the rectangle touches the circle as (x,y).

b. What is the area of the rectangle as a function of x and y?  What is the equation of a circle?  Express y as a function of x.  What is the area of the rectangle as a function of x only?

c. Differentiate the area function with respect to x .  Find the critical values of A.

d. Determine if the critical value gives a maximum.  Use the second derivative test.

