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Functions and Their Graphs

3.4 EXERCISES
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Cindy wants to construct three
rectangular dog-training arenas side
by side, as shown, using a total of
400 feet of fencing. What should
the overall length and width be in
order to maximize the area of the
three combined arenas? (Hint: Let
x represent the width, as shown, and
find an expression for the overall
length in terms of x.)
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Among all the pairs of numbers with
a sum of 10, find the pair whose
product is maximum.

Among all rectangles that have a
perimeter of 20, find the dimensions
of the one whose area is largest.

Find the point on the line 2x+y =5
that is closest to the origin. (Hint:
Instead of trying to minimize the
distance between the origin and points
on the line, minimize the square of
the distance.)

Among all the pairs of numbers
(x,») such that 2x+y =20, find the
pair for which the sum of the squares
is minimum.

A rancher has a rectangular piece of
sheet metal that is 20 inches wide
by 10 feet long. He plans to fold the
metal to create a narrow three-sided
channel and weld two other sheets of
metal to the ends to form a watering
trough 10 feet long, as shown. How
should he fold the metal in order to
maximize the volume of the resulting
trough?
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Find a pair of numbers whose product
is maximum if the pair must have a
sum of 16.

Search the Seas cruise ship has a
conference room onboard that can
hold up to 60 people. Companies can
reserve the room for groups of 38 or
more. If the group contains 38 people,
the company pays $60 per person.
The cost per person is reduced by $1
for each person in excess of 38. Find
the size of the group that maximizes
the income for the owners of the ship
and find this income.

The back of George’s property is a
creek. George would like to enclose
a rectangular area, using the creek
as one side and fencing for the other
three sides, to create a vegetable
garden. If he has 300 feet of material,
what is the maximum possible area of
the garden?

Find a pair of numbers whose product
is maximum if two times the first
number plus the second number is 48.

The total revenue for Thompson’s
Studio Apartments is given by the
function R(x)=100x—0.1x>, where
x is the number of rooms rented. What
number of rooms rented produces the
maximum revenue?

The total revenue of Tran’s Machinery
Rental is given by the function
R(x)=300x-0.4x>, where x is
the number of units rented. What
number of units rented produces the
maximum revenue?

The total cost of producing a
type of small car is given by
C(x) =9000—135x+0.045x,
where x is the number of cars
produced. How many cars should be
produced to incur minimum cost?
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14. The total cost of manufacturing 15. The owner of a parking lot is going

a set of golf clubs is given by
C(x)=800—10x+0.20x*,  where
x is the number of sets of golf clubs
produced. How many sets of golf
clubs should be manufactured to
incur minimum cost?

In Exercises 1618, use the formula h(f)=—
object thrown vertically upward with velocity v, (in feet per second) from an initial height of
h, (in feet).

to enclose a rectangular area with
fencing, using an existing fence as
one of the sides. The owner has 220
feet of new fencing material (which
is much less than the length of the
existing fence). What is the maximum
possible area that the owner can
enclose?

16t° +v,t + h, for the height at time ¢ of an

16. Sitting in a tree, 48 feet above ground level, Sue shoots a pebble straight up with
a velocity of 64 feet per second. What is the maximum height attained by the
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pebble?

A ball is thrown upward with a velocity of 48 feet per second from the top of a
144-foot building. What is the maximum height of the ball?

A rock is thrown upward with a velocity of 80 feet per second from the top of a
64-foot-high cliff. What is the maximum height of the rock?

~2 TECHNOLOGY

Use a graphing utility to graph each of the following quadratic functions. Then determine the
vertex and x-intercepts.

f(x)=2x*-16x+31
f(x)=x"-8x-20
f(x)=25-x%7
F(x)=x*+2x+1

f(x) =—x"+10x—4
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f(x)=—x -2x+3
f(x)=x2 —4x
f(x):3)c2 +18x
f(x)=3x2 —-8x+2
f(x)z%xz-i-x—l





