
 

Exam 3 IN CLASS Monday April 11

Final Project due on Canvas Monday April 18

Optimization
A farmer has 1600 feet of fence and wants

to use it to build a rectangular enclosure
with the maximum area what dimensions

should the rectangular enclosure have

Draw a picture and label the relevant variables

T A
What are we given

y what are we trying to
maximize minimize

I X 1 Given 2 24 1600
We want to maximize A

Write the function we're trying to maximize
as a function of a single variable minimize

A xy
2 24 1600 xty 800

ya 800 X

A X 800 x I 800 x x2



Now the problem becomes one of finding
maxima or minima just like we've been doing
for the past 142 weeks
What are the endpoints

Co 800

Take the derivative of the function you want tooptimise

4 Toox x2
800 2x 0

when 2x 800
x 400

Which of these is the max

A o 800 O 02 0

A 8007 800 800 8002 0

GA 4001 800 400 4002 320,000 160,000
601000

The area is maximized when x 400 ft
4 800 x 800 400 400

notI
400

I



Ey Suppose now that there is a straight stream

running through the farmer's land They want
to build the rectangular enclosure using the
stream as one of the sides Nay what
dimensions would maximize the area
Draw a picture t label the aisles
1 x I

What ve ve trying to
T optimize what are we
y A giver

We want to maximize A
1111414141 Given Xt 24 1600

Write the function as a function of a single variable

A xy
4 24 1600 24 1600 X

y 800 X

A X 800 Ex 800 x EX
Where are the endpoints To 16003

Where is the derivative zero Where is the
dei stice undefined

d 800 1 2 800 X 0



800 7

Which of these is the max

ACO 800 o t 02 0

A 1600 800 1600 I 16002 0

A 8007 800 800 12.8002 640,000 3201000

3201000

The mix occurs when X 800 ft

4 800 Ex 800 t 800 400ft

T1
1 800 1

Ex I want to build a cylindrical on with
volume 360 am with the minimum possible

surface area

what dimensions should it have

Draw a picture

I
what we re trying to minimize
What are we given

We want to minimize A If
I Given V 360 cm



Write A as a function of a single variable
bottom se

I I
Tr Tr Zar h

V2 360 cm

A ZIT't Tr 3
Hit 741

What are the endpoints Co

Where is It o Where is undefined

2172 77 45 71

II
undefined

when ro



4 IT r
7
2 0 when YA 720 0

4173 720

r
3 189 r WE am

Is this a max or a min 2nd derivative test

fear Eff 41T 11
41 149 45 14,4 70

by the 2nd derivative test r FEI is
a local min

EE FEET


