Representing Proportional

Relationships

In a proportional relationship, two quantities vary directly with each other.

You can represent proportional relationships in several ways:

* an equation in the form y = kx, where k is the constant of proportionality or unit rate

® 3 graph of a straight line that passes through the origin

¢ 2 set or table of ordered pairs that show equivalent ratios

¢ a verbal description that describes a directly proportional relationship between two quantities

Example i

A car technician took a car on four test drives. For each drive, the technician recorded the miles driven

and the amount of gas used.

Gallons of
Gas Used

Distance Driven
(in miles)

4

100

2

50

i

25

0.5

12
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Do the data in the table represent a proportional relationship?

Strategy = Compare the relationship between data pairs.
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Step1 = Wirite and simplify a ratio for each data pair.

100 miles

4 gallons 25 miles per galion

50 miles

2 gallons = 25 miles per gallon

25 miles

| Tgallon — 29 Miles per gallon

12 miles

0.5 gallon — 24 Miles per gailon

The ratios are the same except for the last data pair.

Step 2 Do the data in the table represent a proportional relationship?

- 100_50_25, .12 , 25
No, itis true that =3~ = 5° = 5, but gz # 5=

All the data values in the table need to be proportional in order for the table to
represent a proportional relationship.

Solution The data do not represent a proportional relationship.

Since the equation y = kx represents a directly proportional relationship, k = %

Example 2

Do the points on the graph represent a proportional relationship?

4

20j —T—7

{7,18.2)

¥

(6, 15.6)

10 ! 5
{3,7.8) E‘
N £
" 2 4 65 8 w0~ £
g
Strateqgy Find the values of the ratio 5;’ 2
Step 1 For each ordered pair, find the value of the ratio % g
]
For (3, 7.8), the value of ¥ is: 28 = 2.6, 2
For (6, 15.6), the value of ¥ is: 128 = 2.6, :
Y. 182 _ :
For (7, 18.2), the value of % is: === 2.6. g
2'3—8 = 156—6 = 187—2 = 2.6, so these three points are related by the same constant of _é
; - - 8
proportionality, 2.6. The ordered pairs represent a proportional relationship. 2
o
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Step 2 Use a graph to verify your answer.

Orne way to check the answer is to try to draw a straight line through all three
points. If you can draw a straight line through all three points and the line passes
through the origin, (0, 0), the ordered pairs represent a proportional relationship.

y
20 1 T T T
(7, 18. )2/-‘{
716, 15.6)—
10 71
(3,7.8)
/f
)4
- X

Solution The points on the graph represent a proportional relationship.

Example 3
Show that the ordered pairs in the table represent a proportional relationship. Then write an equation
to represent the proportional relationship.

x | 25| 301 35| 40
y | 70| 84| 98|12

Strategy  Find the ratio of y to x. Then use it to write an equation.

Step 1 Calculate the value of)—J: for any ordered pair,

For (2.5, 7.0), the value of ¥ is 22 = 2.8,

For (3.0, 8.4), the value of ¥ is 32 = 2.8.

For (3.5, 9.8), the value of ¥ is 3 = 2.8.
1

1.

%]

For (4.0, 11.2), the value of ¥ is 5= = 2.8.

Step 2 Compare ratios.
For each ordered pair, % = 2 8.

¢

Since k = %, you know that the constant of proportionality, k, is 2.8.
Step 3 Substitute 2.8 for k in the equation for a proportional relationship.

y = kx

y=2.8x

Solution The ordered pairs represent a proportional relationship, where 2.8 is the constant
of proportionality. The equation for the proportional relationship is y = 2.8x.
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-
-
-
Ao e S RN M S R R AL ML S L AL BN B A EL e M e S ST TR R T A M R S R M W MU b e e e T T T WM G BT R R BN S M e A M EE S M Y W MR TR T SR R A e e e A R W e e e e

Lesson 3: Representing Proportional Relationships 21




If the relationship between two quantities is a proportional relationship, this relationship can be

i represented by the graph of a straight line through the origin with a slope equal to the unit rate.
For each point {x, y) on the graph, % is equal to k, where k is the unit rate. The point (1, k) is a point
: on the graph.

l Example 4

‘ ; The graph below shows the costs of buying pears ata farmstand. What does the point (1, 2} on

I the graph represent? How could you use that point to help you write an equation to represent this
' proportional relationship?

y Pear
. Prices

ey
P

Total Price
{in dollars)
=) - )W EOO 00O

e

123456
Weight of Pears
{in pounds)

Strategy  Examine the graph.

Step 1 Use the graph to examine the proportional relationship.
The horizontal axis shows the number of pounds of pears purchased.
The vertical axis shows the total price in dollars.
So, (1, 2) shows that the charge for buying 1 pound of pears is $2.
Since the x-value is 1, the ratio {- will be a unit rate. The y-value is the unit rate.

This is the unit rate: —]% or $2 per pound.
Step 2 Write an equation to represent the relationship.
The unit rate, % or 2, is also the constant of proportionality. Substitute 2 for k:
y = kx
y=2x

Solution The point (1, 2) shows the unit rate—$2 per pound of pears. The equation y = 2x
can be used to find the total price in dollars, y, for buying x pounds of pears.
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Example 5 !
A scientist measured the total distance, in feet, a grasshopper traveled in 3 jumps. Is the relationship
between jumps and distance a proportional relationship? If so, what is the grasshopper’s unit rate?

Jumps {x) 0 1 2 3
Distance inFeet(y) | O 1.5 3 4.5

Strategy Use a graph to determine if the relationship is proportional.

Step 1 (;-;raph the ordered pairs. Then draw a line through the points.

Grasshopper
1 Jumps

— 2.0

D 45 /y

& a0 ~/

£ 35 Vi

o sl A

8 25—

§ 5|

2 1.

v

X
0 1. 2 3 4 5

Jumps
The points form a line that passes through the origin, (0, O).

A line that represents a proportional relationship passes through the origin, so
these data are directly proportional.

Step 2 Use the graph or table to find the grasshopper’s unit rate.
Whenx=1,y=1.5.
The j value paired with x when x = 1 is the constant of proportionality, or unit rate.

The c.istance traveled by the grasshopper is 1.5 feet per jump.

Solution The data show a proportional relationship. The grasshopper’s unit rate is
1.5 feet per jump.

Dupficating any part of this book is prohibited by law. @ 2016 Triumph Leaming, LLC
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Amit typed two reports for homework. He typed 240 words for the first report in 4 minutes,

He typed 270 words for the second report in 4.5 minutes. Plot ordered pairs for the
information giv: n and create a graph to determine if the number of words Amit typed is directly
proportional to the time it took to type the reports. Then label two additional points on the
graph and describe what the points represent.

y  Amit's Typed

I Reports
W T T T T
20 f 11111

g 248 || 1 . -
- A
m 9
';, 150 i R e .
T 1 —
= I |
o w0 A 1
g 60 —11 l‘ —3
0t ==
0 0511652253 354455

Time (in minutes)

Write the orderec, pairs for the data in the table.

Time (in minutes), x Words Typed, y
4

270

Piot the two points on the graph. Then draw a straight line through the points. If the line passes through

, the relationship is

Do the ordered pairs in the table represent a proportional relationship?

Plot two additional ordered pairs on the graph, including the point with an x-value of 1.

Choose a point on the graph.

The value of yis .. whenx = 1.
Write the x- and y-value as an ordered pair: { ).
This ordered pair represents Amit typing — — wordsin__— minute.

Choose another point on the graph.

The value of Y15 e whenx =

Write the x- and y-value as an ordered pair: { A ).

This ordered pair represents Amit typing . words in__— minutels).
Since the points , the data represent a
proportional relationship. The point at {1, } represents Amit typing . words in

1 minute, and the pointat{ ) represents
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LESSON PRACTICE ettt |

@ Two student groups are working on [ @ The constant of proportionality for a
the school yearbook. They printed two proportional relationship is ]5 Which
batches of pages on a printer in the point does a fine representing the !

computer lab. The table below shows the

relationship pass through?
number of pages printed by each group Sl s

and the time needed to print the pages. A. (0 %) ; |
Time Number of B. (1,2
(in seconds), x Pages, y | §
1 §
30 150 ¢ {3 :
25 130 D. 2,0 !
|
Which statement describes the !
relationship between the data? e The total cost y is proportional to the 'J
A. The data represent a proportional E number of u;ed books x plTlrchased f't |;'E
relationship, and the constant of ' a constant price of $4. Which equation |
proportionality is 5. represents this refationship? !
B. The data represent a proportional A. y=x+4
relationship, and the constant of
proportionality is 5.25. B. y=4dx
C. The data represent a proportional )
relationship, and the constant of C. y=3gx
roportionality is 5.5.
Prep g D. y=4x+4

D. The data do not represent a
proportional relationship.

e Three of the four points, (30, 6),
(48, 8), (25, 5), and (60, 12), represent
the same proportional relationship.
Which point does not represent this
relationship?

The constant of proportionality for a
proportional relationship is k. If the value
of y is k, what is the value of x?

@

A. 0 A. (25,5)
B. % B. (30,6)

C. (48, 8)
C. 1 D. (60,12)
D. k "

Duplicating any part of this book 15 prohibited by lavs, & 2016 Triumph Learning, LLT

Lesson 3: Representing Proportional Relationships 25




Use the information and graph for questions 6-9.

The graph below shows the relationship between the numk zr of gallons of ethanol-based gasoline
and the number of gallons of regular gasoline sold at a gas station.

y .
— 4 Gasoline Sales
o 4 L] T
8 (30, 3)
i =il
(Yo
o2 -
0 (10, 1)=
£ -
= T ~x
G o 5 % o

Gallons of Gasoline

@ What is the unit rate for this proportional
relationship?

A.

0.1 gallon of gasoline per gallon
of ethanol

0.1 gallon of ethanol per galion
of gasoline

10 gallons of gascline per gallon
of ethanol

10 gallons of ethanol per gallon
of gasoline

'@ Which equation represents the
proportional refationship?

A.

8.

C.

D.

]

Y = 5%
_
Y =10%
y = 10x
y = 30x
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@ v /hat does the point (30, 3) represent?

A. The cost for 30 gallons of gasoline
is $3.

B. For every 30 gallons of gasoline sold,
3 gallons of ethanol is sold.

C. The cost for 3 gallons of gasoline
is $30.

0. For every 30 gallons of ethanol sold,
3 gallons of gasoline is sold.

. @ Which point is a point on the graph?

A (2,20
5. (5%
C. (200,2)
0. (2.4

32010 Tnumph Lectring, LS
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Use the information for questions 10-12.

Jess says that two of the four points below
represent points on the same proportional
relationship:

(3. 8), (6,15), (8, 21), and (9, 24)

@ Which two points could represent the
same proportional relationship?

A. (3,8 and (6, 15)
B. (6,15)and (8, 21)
C. (3,8)and (9, 24)
D. (8,21}and (9, 24)

@ What is the constant of proportionality?

A 3
B. 2
c. 2
D. $

@ Which equation represents the
proportional relationship?

8

A, y=3x
B. y=3x
C. y=%x
D. y=-§-x

|

@) The table below shows the price of
buying apples at the market.

Apples Total Price
(in pounds), x | (in dollars), y
2 5
4 10
8 15

Which equation represents this
relationship?

A. y=25x
B. x=25y
C. y=5x
D. x=5y

@ The ordered pair {8, 5) represents a
point on the graph of a proportional
relationship. Which ordered pair also
represents a point on the same graph?

5
A (3]
5
B. (] , 'g)
c‘ (51 8)

o 11
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@ Brenda recorded the amount of time it took to cook potatoes in a microwave.

Potato Cooking Times
Number of Time
Potatoes (in minutes)
2 10
3 15
5 25

PartA

Make a graph of Brenda's data. Are the data proportional? Explain how you know.

y Potato Cooking

L Times

50 o 1 ] T 1 1
@ 45— L ——}
8 s -——r—tdt—
2 3| - ] e
= a0 et} W SN T, I —
E T 1 T

25 | — o fe et
£ 2|+ ot
Q 15 |—1——t—f—cmnp—t o]
£ 10 }—4—tt—t——tt—T1—
i_: 5 b e L ;.-...i-.-..i

0 1234586780810
Number of Potatoes

PartB

Plot the point on the graph where x = 1. Describe what this point represents.
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