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Vooabulary

1. Aproportional relationship is a linear proportional relationship
that has a constant rate of change and contains the point (0O, O).

2. Anon-proportional relationship is a linear relationship that has
a constant rate of change and does not contain the point (O, 0). In
other words, a non-proportional linear relationship is a line that
has a y-intercept other than the origin.

3. Aratio is a relationship between two numbers that stays
constant. If there are 15 students and 3 computers in a classroom,
the ratio of students to computers is 15:3, and is expressed in
lowest terms, 5:1.

Examples:

Ratios can be written in different forms as shown below.
Likeitissaid=5to 1

Like an analogy or comparison = 5:1

Like afraction= 1%




Vooabulary

4. Direct variation is used to describe proportional relationships. It
can be writteninthe form, y = kx, k # O or represented on a graph
by a linear function that passes through the origin.

5. Constant rate of change is another term for slope.

Proportional Non-Proportional

o

y = kx y=mx+b
crosses origin (0,0) does NOT cross origin
linear linear

CRoC = CoP ONLY has CRoC




How to qetrermine the dqiterence
between proportional and

Non-proporiiondl

Determine the
y-intercept.
Determine the
constant rate of
change.

Make a graph
from a table or
equation.

= PROPORTIONAL
*fee&ﬁwmhp&{-
equations TABLES
y=kx s .
118
constnt of %=
proportionality 7 | 21

+ straight line

* passes
through the
origin (0,0)




Pramples

Verbal Examples
Proportional: Mr. Mangham started the year with $0. Each week he earned $25.
Non-Proportional: Mr. Mangham started the year with $75. Each week he earned $25.

How to tell the difference:
A proportional situation always starts at zero (in this case $0 at the first of the year). A
non-proportional situation does not start at zero (in this case $75 at the first of the year).

—Qroportimel.
MQ, 5 «<——
equatiows fables

‘B -21(—“3"'
of proportionel ity o 1%

qlephs tharacterishice

+straight ine that
passes through
R (0,0)
(l,l,) 15
e wnit




Pramples

Table Examples
Proportional:
Weeks 0 1 2 3 4
Money (8) 0 25 50 75 100
M
ey = 25 25 25 25
Weeks
Non-Proportional:
Weeks 0 1 2 3 4
Money (8) 75 100 125 150 175
Moy — 100 62.5 50 | 4375
Weeks
How to tell the difference:

A proportional table has a constant of proportionality in that y divided by x always
equals the same value. A non-proportional table will have different values when y
is divided by x.




Dramples

Equation Examples
Proportional: y=25x Non-proportional: y=25x+175

How to tell the difference:

A proportional equation is always in the form y =kx, where k is the unit rate or
constant of proportionality. A non-proportional equation is always in the form

y =mx+b, where m is the constant rate of change or slope. The key difference is
the added b on the end.




Uramples

Graph Examples

Proportional:

Mr. Mangham's Money

125

100

75

50

25

0

Non-Proportional:

Mr. Mangham's Money

200
175
150
125
100
75
50
s
0 L 2
0 1 2 3 4
How to tell the difference:
A proportional graph is a straight line that always goes
through the origin.

A non-proportional graph is a straight line that does not
go through the origin.




Prachee

The graph shows the sales tax charged based on
the amount spent at a video game storein a
particular city. Does the graph show a linear
relationship? Is the relationship proportional or
nonproportional?

O 20 40 60 80 100
Amount spent ($)

Answer:

The graph shows a linear proportional relationship
because it is a line that contains the origin.




Prachee

Determine if each of the following graphs
represents a proportional or nonproportional
relationship.

1.

N & OO0 @

O 8 16 24 32 40

1. Non-proportional 2. Proportional




Prachee

The number of years since Keith graduated from
middle school can be represented by the equation
y =a- 14, whereyis the number of years and a is
his age. Is the relationship between the number of
years since Keith graduated and his age
proportional or nonproportional?

Answer: The equationisinthe formy=mx+Db,
with a being used as the variable instead of x. The
valueof mis 1, and the value of bis-14. Since b is
not O, the relationship between the number of
years since Keith graduated and his age is
nonproportional.




Prachee

The values in the table represent the numbers of U.S. dollars
three tourists traded for Mexican pesos. The relationship is
linear. Is the relationship proportional or nonproportional?

U.S. Dollars Mexican Pesos o
Traded Received
130 1,690
255 3,315
505 6,565

Answer: The ratio of pesos received to dollars traded is consil
at 13 Mexican pesos per U.S. dollar. Thisis a proportional = °
relationship.



B-oview

How do you know that a linear relationship given by a graph, a
table, or an equation represents a non-proportional relationship?

Theme Park Costs

Cost ($)
> X

©

O 2 4 6 8 10
Number of tickets

Sample Answer: The y-intercept, the value of the dependen :
variable whenx = 0, is not O. o
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