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What You'll Learn

- Identify proportional relationships.
« Analyze proportional relationships.

@ Real-World Link

Parties Some birthday traditions, like having
parties and giving gifts, are similar throughout
the world. But many cultures celebrate significant
birthdays in other ways, such as by flying flags or
having a dance. The age at which a child moves
into adulthood, or coming of age, varies by
culture. The celebrated age can be 12,13, 15,

16, or even 18.

Identify Proportional Relationships

Another way to determine whether two quantities are proportional is to graph the
quantities on the coordinate plane. If the graph of the two quantities is a straight line
through the origin, then the two quantities are proportional.

The cost of renting Center A and Center B for a party is shown in the graph below.
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For Center A, the rate is not constant, so the relationship between the cost and
the number of guests is nonproportional. Notice that the graph for Center Ais a
straight line that does not pass through the origin.

For Center B, the rate is constant, so the relationship between the cost and the
number of guests for Center B is proportional. Notice that the graph for Center B is
a straight line that does pass through the origin.
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Watch Out!

Since %is undefined, it is

not included in the list
of rates.
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| Example 1 a

Determine whether each relationship is proportional by graphing on the
coordinate plane. Explain your reasoning.

a. The black mamba is the fastest snake in the world. The table shows the
distance the snake travels for several different times. Is the distance the
snake travels proportional to the time?

Time (s) 0 1 2 3 4

meters)
w
o

(4,20)

15 16,5 /13,19

2,10)

Graph the ordered pairs on the coordinate > Ao, | x

plane. Then connect the ordered pairs. 0 12345678
Time (seconds)

Distance (m) 0 510 15 2

Distance (|
>

The line passes through the origin and is a
straight line. So, the distance traveled in
meters is proportional to the time in seconds.

Check The ratios are constant.
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The relationship is proportional. v/

b. A candle is 20 centimeters tall. It burns at a rate of 2 centimeters per hour. Is
the height of the candle proportional to the number of hours it burns?

Make a table to find the height of the candle after

71
0,1,2,3,and 4 minutes. T 24 (0\20\)
S 20 ¢
T TN L 216
£ ’\(; 4)112
Time (h) 0 1 2 3| 4 S 15 |(1,18) 4 12)
7]
X T 8}+G14
Height (cm) 20 1816 14 12 4 ii |
X

0 12345678
Graph the ordered pairs on the coordinate Time (h)
plane. Then connect the ordered pairs.

The graph is a straight line but does not pass through the origin. So, the height of
the candle is nonproportional to the numberof hours it burns.
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Check The ratios are not constant. 18,16 —%; !

18,16 3
T2 1

w
|
=

The relationship is nonproportional. v/

Gof [#? Do these problems to find out.

Determine whether the cost is proportional to the number of items in each
relationship by graphing on the coordinate plane. Explain. See Answer Appendix.

1a. 1b.
Number of Number of
Tickets 204 6| 8|10 Hotdogs 214 6 810

Cost ($) 6 8§ 10 12 14 Cost ($) 6 1218 24 30




2a. 2; the plant

R

grew 2 mm per day

Analyze Proportional Relationships

When two quantities are proportional, you can use a graph of the quantities to find
the constant of proportionality and to analyze points on the graph. The graph of
every proportional relationship passes through the point (0, 0). The point (1, r) tells
you the constant of proportionality, or the unit rate r.
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The length of the stretch (in millimeters) of T y
a spring is proportional to the weight (in grams) E ‘3‘(5’
attached to the end of the spring as shown in s 30
the graph. § 25 (5, 25+
a. Find and interpret the constant of s fg

proportionality. % 10

Use the point (5, 25) on the graph. s 5 (1,5) X

-
0 12345678
length of stretch (mm) 25 Weight (g)
weight (g) I
=3or5

1

The constant of proportionality, or unit rate, is
5 millimeters of stretch per gram of weight attached.

b. Explain what the points (0, 0), (1, 5), and (5, 25) represent.

The point (0, 0) represents the length of the stretch of the spring, 0 millimeters,
when no weight is attached.

The point (1, 5) represents the length of the stretch of the spring, 5 millimeters,
when a one-gram weight is attached.

The point (5, 25) represents the length of the stretch of the spring, 25 millimeters,
when a five-gram weight is attached.

Got [£? Do this problem to find out.

2. Keith plants a seed. Every three days after the seed nfr A ]
sprouts he measures the height of the plant. The T8 (9‘ 1%}
graph shows his results. EB {'

a. Find and interpret the constant of proportionality. £ 1; (6.12)
g \
b. Explain what the points (0, 0), (1, 2), and (6, 12) £ 6 7/(3r 6)
represent. After 0 days, the plant grew 0 mm; 3 ] X
after 1 day the plant grew 2 mm; after 6 days, 0 36912151821

the plant grew 12 mm. Day






