
21. h � �7.5d � 350, 0 � d � 40

22. a � �50g � 2500, 0 � g � 50

Solve each problem. See Example 2.
23. Profit per share. In the 1980s, People’s Gas had a profit

per share, P, that was determined by the equation P �
0.35x � 4.60, where x ranges from 0 to 9 corresponding
to the years 1980 to 1989. What was the profit per share in
1987? Sketch the graph of this formula for x ranging from
0 to 9.
$7.05

24. Loan value of a car. For the first 6 years the loan value
of a $30,000 Corvette is determined by the formula V �
�4000a � 30,000, where a is the age in years of the
Corvette. What is the loan value of this automobile
when it is 5 years old? Sketch the graph of this formula
for a between 0 and 6 inclusive.
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$10,000

In Exercises 25Ð36, solve each problem. See Example 3.
25. Plumbing problems. When Millie called Pete’s Plumb-

ing, Pete worked 2 hours and charged her $70. When
her neighbor Rosalee called Pete, he worked 4 hours
and charged her $110. Pete’s charge is a linear function
of the number of hours he works. Find a formula for
this function. How much will Pete charge for working
7 hours at Fred’s house? C � 20n � 30, $170

26. Interior angles. The sum of the measures of the interior
angles of a triangle is 180°.The sum of the measures of the
interior angles of a square is 360°. The sum S of the mea-
sures of the interior angles of any n-sided polygon is a lin-
ear function of the number of sides n. Express S as a
linear function of n.What is the sum of the measures of the
interior angles of an octagon? S � 180n � 360, 1080°
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27. If the shoe fits. If a child’s foot is 7.75 inches long, then
the child wears a size 13 shoe. If the child has a foot that
is 5.75 inches long, then the child wears a size 7 shoe. The
shoe size S is a linear function of the length of the foot L.
a) Write a linear equation expressing S as a function 

of L. S � 3L � �
4
4
1
�

b) What size shoe fits a child with a 6.25-inch foot? 8.5

STOP
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28. Celsius to Fahrenheit. Fahrenheit temperature F is a
linear function of Celsius temperature C. When C � 0,
F � 32. When C � 100, F � 212. Use the point-slope
form to write F as a linear function of C. What is the
Fahrenheit temperature when C � 45?

F � �
9

5
�C � 32, 113°F

29. Velocity of a projectile. The velocity v of a projectile is
a linear function of the time t that it is in the air. A ball is
thrown downward from the top of a tall building. Its ve-
locity is 42 feet per second after 1 second and 74 feet per
second after 2 seconds. Write v as a linear function of t.
What is the velocity when t � 3.5 seconds?
v � 32t � 10, 122 ft/sec
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5 pounds stretches the same spring 3 inches. Express A as
a linear function of w. How much will the spring stretch
with a weight of 6 pounds? A � 0.6w, 3.6 inches
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34. Velocity of a bullet. If a gun is fired straight upward,
then the velocity v of the bullet is a linear function of the
time t that has elapsed since the gun was fired. Suppose
that the bullet leaves the gun at 100 feet per second
(time t � 0) and that after 2 seconds its velocity is 36
feet per second. Express v as a linear function of t. What
is the velocity after 3 seconds?
v � �32t � 100, 4 ft �sec

35. Enzyme concentration. The amount of light absorbed
by a certain liquid is a linear function of the concentra-
tion of an enzyme in the liquid. A concentration of
2 mg/ml (milligrams per milliliter) produces an absorp-
tion of 0.16 and a concentration of 5 mg/ml produces an
absorption of 0.40. Express the absorption a as a linear
function of the concentration c. What should the absorp-
tion be if the concentration is 3 mg/ml? Use the accom-
panying graph to estimate the concentration when the
absorption is 0.50.
a � 0.08c, 0.24, 6.25 mg/ml
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5 lb

3 lb

c

a
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36. Basal energy requirement. The basal energy require-
ment B is the number of calories that a person needs to
maintain the life processes. B depends on the height,
weight, and age of the person. For a 28-year-old female

1 sec
42 ft/sec

2 sec
74 ft/sec
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30. Natural gas. The cost C of natural gas is a linear func-
tion of the number n of cubic feet of gas used. The cost
of 1000 cubic feet of gas is $39, and the cost of 3000
cubic feet of gas is $99. Express C as a linear function
of n. What is the cost of 2400 cubic feet of gas?
C � 0.03n � 9, $81

31. Expansion joint. The width of an expansion joint on
the Carl T. Hull bridge is a linear function of the tem-
perature of the roadway. When the temperature is 90°F,
the width is 0.75 inch. When the temperature is 30°F,
the width is 1.25 inches. Express w as a linear function
of t. What is the width of the joint when the temperature
is 80°F?

w � ��
1
1
20
�t � �

3
2

�, �
5
6

� inch

32. Perimeter of a rectangle. The perimeter P of a rectan-
gle with a fixed width is a linear function of its length.
The perimeter is 28 inches when the length is 6.5 inches,
and the perimeter is 36 inches when the length is 10.5
inches. Write P as a linear function of L. What is the
perimeter when L � 40 feet? What is the fixed width of
the rectangle?
P � 2L � 15, 95 feet, 7.5 feet

33. Stretching a spring. The amount A that a spring
stretches beyond its natural length is a linear function of
the weight w placed on the spring. A weight of 3 pounds
stretches a certain spring 1.8 inches and a weight of



with a height of 160 cm, B is a linear function of the
person’s weight w (in kilograms). For a weight of
45 kg, B is 1300 calories. For a weight of 50 kg, B is
1365 calories. Express B as a linear function of w. What
is B for a 28-year-old 160-cm female who weighs
53.2 kg? B � 13w � 715, 1406.6 calories

GR APHING CALCULATOR
EXERCISES

Most calculators use the variables x and y for graphing. So
to graph an equation such as W � 9R � 21, you must graph
y � 9x � 21.
37. Energy decreasing with age. The basal energy require-

ment (in calories) for a 55-kg 160-cm male at age A is
given by B � 1481 � 4.7A; the basal energy require-
ment for a female with the same weight and height is
given by B � 1623 � 6.9A. Graph these functions on
your calculator, and use the graphs to answer the
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following questions.
a) Which person has a higher basal energy requirement

at age 25?
Female

b) Which person has a higher basal energy requirement
at age 72?
Male

c) Use the graph to estimate the age at which the basal
energy requirements are equal.
65

d) At what age does the female require no calories?
235

38. Equality of energy. The basal energy requirement B for
a 70-kg 160-cm male at age A is given by B � 1620 �
4.7A. The basal energy requirement B for a 65-kg 165-
cm female at age A is given by B � 1786 � 6.8A.
Graph these linear functions on your calculator, and use
the graphs to estimate the age at which these two people
have the same basal energy requirement. 79

I N T R O D U C T I O N  T O  
F U N C T I O N S  ( O p t i o n a l )

In Section 4.5 you learned that if y is determined from the value of x by an equation
of the form y � mx � b, then y is a linear function of x. In this section we will
discuss other types of functions, but the idea is the same.

Functions Expressed by Formulas

If you get a speeding ticket, then your speed determines the cost of the ticket. You
may not know exactly how the judge determines the cost, but the judge is using
some rule to determine a cost from knowing your speed. The cost of the ticket is a
function of your speed.

One way to express a function is to use a formula. For example, the formula

A � �r2

gives the area of a circle as a function of its radius. The formula gives us a rule for
finding a unique area for any given radius. A is the dependent variable, and r is the
independent variable. The formula

S � �16t2 � v0 t � s0

expresses altitude S of a projectile as a function of time t, where v0 is the initial

Function (as a Rule)

A function is a rule by which any allowable value of one variable (the inde-
pendent variable) determines a unique value of a second variable (the
dependent variable).

4.6

I n t h i s

s e c t i o n

� Functions Expressed by
Formulas

� Functions Expressed by
Tables

� Functions Expressed by
Ordered Pairs

� Graphs of Functions

� Domain and Range

� Function Notation

h e l p f u l h i n t

According to the dictionary,
“determine” means to settle
conclusively. If the value of the
dependent variable is incon-
clusive or there is more than
one, then the rule is not a
function.


