3-6 Proportional and Nonproportional Relationships

| G KeyConcept Proportional Relationship
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Real-World Example 1

BONUS PAY Marcos is a personal trainer at a gym. In addition to his salary, he
receives a bonus for each client he sees.

Number of Clients [ 2 3 4 5 Additional Pay
Bonus Pay (S) 45 90 | 135 | 180 | 225 b
0
a. Graph the data. What can you deduce from 20 »
the pattern about the relationship between

the number of clients and the bonus pay?

The graph demonstrates a linear relationship
between the number of clients and the bonus pay.
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Amount of Bonas

The graph also passes through the point (0, 0)
because when Marcos sees 0 clients, he does
not receive any bonus money. Therefore, the
relationship is proportional.

b. Write an equation to describe this relationship.

1 23 4585 ¢
Number of Clients

Look for a pattern that can be described in an
equation,

+1 +1 +1 +1

N N NS N

Number of Clienls 1 2 3 B 5
Bonus Pay ($) 45 | 90 | 135 | 180 | 225
S >

+45 <445 +45 +45

The difference between the values for the number of clients ¢ is 1. The difference
in the values for the bonus pay b is 45. This suggests that the k-value is 4]5 or 45.
So the equation is b = 45¢. You can check this equation by substituting values
for ¢ into the equation.

CHECK 1Ifc =1, thenb = 45(1) or 45. v
If ¢ = 5, then b = 45(5) or 225. v

€. Use this equation to predict the amount of Marcos’s bonus if he sees 8 clients.

b = 45¢ Original equation

= 45(8) or 360 c=8

Marcos will receive a bonus of 5360 if he sees 8 clients.




Example 1 1. GEOMETRY The table shows the side Length (in) EIENIERIEEE
perimeter of a square with sides of =
a given length. Perimeter (in.) 4 | 8 (12| 16| 20
a. Graph the data.
b. Write an equation to describe the relationship. y= 4x
¢. What conclusion can you make regarding the relationship between the side
and the perimeter? The perimeter is 4 times the length of the side.
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Plan

Solve

Write an equation in function notation for the graph. nel?
Understand You are asked to write an equation of

the relation that is graphed in function
notation.

HEEEEE

Find the difference between the x-values !
and the difference between the y-values. f

—-10 4 7.8 9x
Select points from the graph and place H H ?
them in a table.

+1 41 +1
NSNS N

1 2 3 4 Notice that
1 2 3 4
y 9 12 15 18 r + 12 + 15 - Ty

T SR T
+3 +3 +3

The difference between the x-values is 1, while the difference between
the y-values is 3. This suggests that ¥ = 3x or f(x) = 3x.

If x =1, then y = 3(1) or 3. But the y-value for x = 1is 9. Let’s try some
other values and see if we can detect a pattern.
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Example 2 Write an equation in function notation for each relation. 6 = Mﬁ%
2. y f(x)=x—5 3. y f(x)=—x+3
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Practice and Problem Solving Extra Practice Is on

Example 1 4. (S5 STRUCTURE The table shows the pages of comic books read. da. [ ¥ ]
Books Read 1 2 3 4 5 160
LV 35 | 70 | 105 | 140 | 175 ban
100 ‘h
a. Graph the data. See margin. 80—
b. Write an equation to describe the relationship. y= 35x ig
c. Find the number of pages read if 8 comic books were read. 280 2 _?
X
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Example 2 Write an equation in function notation for each relation.
by f(x) =2x 6. Rl f(x) =12x
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D For each arithmetic sequence, determine the related function. Then determine if the L‘

function is proportional or non ortional. Explain.
prop prop P f(n) = 4n— 8; nonproportional; the graph

9.0,36, ... 10. —4,0,4, ... of the line does not pass through (0, 0).
11. BOWLING Marielle is bowling with her friends. The table shows Games | Total
prices for renting a pair of shoes and bowling. Write an equation Bowled | Price ($)
to represent the total price y if Marielle buys x games. 2 7.00
y=2.25x+2.50 4 11.50
12, SNOWFALL The total snowfall each hour of a winter snowstorm is 6 1600
shown in the table below. 8 20.50

9. f(n) = 3n — 3; nonproportional; 1 2 3 2
the function does not describe a
i e g 0 LTS T 165 | 3.30 | 4.95 | 6.60

a. Write an equation to fit the data in the table. a,=1.65n The relationship
b. Describe the relationship between the hour and inches of snowfall.

is proportional.

FUNDRAISER The Cougar Pep Squad wants to sell T-shirts in the bookstore for
the spring dance. The cost in dollars to order T-shirts in their school colors is
represented by the equation C = 2f + 3.

See Chapter 3 Answer

a. Make a table of values that represents this relationship. Appendix
3 .

b. Rewrite the equation in function notation. L(f) = 2f+
¢. Graph the function. See Chapter 3 Answer Appendix.

Lesson 3-6 d. Describe the relationship between the number of T-shirts and the cost.
This relationship is nonproportional.

13a. Sample answer:

Number of
T-Shirts Ordered

Cost ($) 13|23 33| 43|53
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