Calculus

Chapter 4 Applications of Derivatives

Maximum and Minimum Problems
1. Find the absolute maxima and minima of the following functions on the indicated interval


[image: image1.wmf](

)

[

]

(

)

[

]

(

)

[

]

(

)

[

]

(

)

[

]

(

)

[

]

(

)

[

]

(

)

[

]

2

32

32

432

2

2

3

)452,3

)27101,3

)211,1

)4811,1

)2430,4

25

)5,3

4

1

)1,4

16

)1,1

2

afxx

bfxxx

cfxxxx

dfxxx

efxxxxx

x

ffx

x

x

gfx

x

x

hfx

x

=-+-

=---

=++--

=-+-

=---+

+

=--

-

=+

=-

+


Answers:

a) Max of 13 at x=-2, min of -7 at x=3

b) Max of -1 at x=-1, min of -129/8 at x=7/4

c) Max of 3 at x=1, min of -31/27 at x=-1/3

d) Max of 1 at x=0, min of -11 at x=-1

e) Max of 99 at x=4, min of -9 at x=2

f) Max of -1/5 at x=-3, min of -1/4 at x=-4

g) Max of 5/4 at x=4, min of 3/4 at x=2

h) Max of 1/3 at x=1, min of -1 at x=-1

2. A farmer wishes to fence in a rectangular field. If north-south fencing cost $3 per yard, and east-west fencing costs $2 per yard, what are the dimensions of the field of maximum area that can be fenced in for $600? Answer: 75 yards by 50 yards
3. A farmer has to fence in a rectangular field alongside a straight-running stream. If the farmer has 120 yards of fencing, and the side of the field alongside the stream does not have to be fenced, what dimensions of the field will yield the largest area? Answer: 60 yards parallel to the stream and 30 yards perpendicular to the stream.
4. A charter airline is planning a flight for which it is considering a price between $150 and $300 per person. The airline estimates that the number of passengers taking the flight will be          200-0.5x, depending on the price of x dollars that will be set. What price will maximize the income? Answer: $200
5. Suppose a company can sell x radios per week if it changes 100-0.1x dollars per radio. Its production cost is 30x+5000 dollars when x radios are produced per week. How many radios should be produced to maximize the profit, and what will be the selling price per radio? Answer: x= 350 at $65 per radio.
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