Mathematics 9 Date:
Day 11: 1% Differences Unit 5: Linear Relations

First Differences - Linear or Non-Linear

Whether a relationship is linear or non-linear can be determined by:
e Looking at the graph
e Using the table of values
e Looking at the equation

We will focus on the first two and investigate the third one next unit.

The first and most obvious is by looking at the graph. When the plotted points are
connected, it they make a straight line, it is a linear relationship.

Example:

FIRST DIFFERENCES - Finding linearity in a table of values.
What do you notice in the first column?

ﬂ\ 10 2 First Diffgrences v values \NCLeQse bA+h€. same qun,,_
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This pattern must be evident in order to calcu\I\ate the
To calculate the first differences, we use the second

2 16

\ first differences.
H"”} = 5 \ column (dependent variable) and, starting at the
bottom, subtract the number above from the bottom

pattern to complete the first differences column.

22_1411 :__3 number. The first is done for you. Continue the

U
N

A
N
AN AP A

9-5_?'?‘ [ What do you notice about the first differences?

28-254%) They ve all the SAME
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\/ This tells us that this relationship'IS| LINEAR!
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Mathematics 9 Date:

Day 11: 1* Differences Unit 5: Linear Relations
First Differences — The Tile Factory - Perimeter (D'o‘lL SO‘MQ« - L,
Jody works at a factory that produces squareitiles for bath [
helps determine shipping costs by calculating the perimeter of each tile.
Calculate the perimeter and record your Side Perimeter | First Differences
observations in column 2. Lengt (cm)
(cm)

Construct a graph of the perimeter of a tile 1 L’, l _ 4 l
vs. the side length of the tile. - g_[{ - (

a) Which variable is the independent 2 up\_ g v - ,

variable? -

. 3 N
Hide leggth e et =
b) Which variable is the dependent 5 qj_;zot} QO-MJ :L{

arimble?

2cimeter d€p€nd5 Epp—
on the ='de lenpth D

c) Use the graph to describe th

relationship between the perimeter and

—————————————————————————————————————————————————————————————————
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d) Calculate the first differences in column 3 of ‘" """ | """

the table. What do you notice about the first Ittt

differences? What does this tell us? /4 NS SO "G TR SUUR SN SO SO O S

Thgy e all Hesame, oL

therefore, the relqtionship 1 e s 4 F ek
is llneor- |€03“\

e) Calculate the rate of change (slope) of your graph. What do you notice?

6[%% - L[ JISJF O‘flcﬁfmcas = q

%\opca will be equal 1o 1% Qifecences f Are
o
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Mathematics 9 Date:
Day 11: 1% Differences Unit 5: Linear Relations

First Differences — The Tile Factory - PAYDAY

sl
Jody is pai&&SO per hour ¥ calculate Number Pay ($) First Differences

perimeters. Calculate her pay and record of Hours @2]55)
your observations in column 2. 0 O

Create Qn  @xpression ( 24
V5 RS(5)-9 ¢t :
15 g—l IQ’?".S\"E‘?F: LL? {—
Construct a graph of the number of hours vs. )93 \ | N
her [))a\xl.h_ - ariable is the/(a i 50 l?}O ?O-D?b:(IQ.f
a ich variable is the/independent )
variable? P (—]DPH ,
I lME. i i i i 1 1 1 1
170 |
b) Which variable is the dependent
variable?
12954

Py

c) Use the graph to describe the
relationship between the number of
hours worked and Jody’s pay.

oc iy b houss she
make  $4250

d) Calculate the first differences in column 3 of the table. What do you notice about the
first differences? What does this tell us?

AL EQuAl
" LnvERK

e) Calculate the rate of change (slope) of your graph. How is this different than the last
example?

6 Jf-(_ %.__ ‘T
d tferences do ot fell us The Slo]OC lo/c
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Mathematics 9
Day 11: 1% Differences

Date:

Unit 5: Linear Relations

First differences — The Tile Factory - Area

Raj, another employee at the factory, also
works with the tiles. He helps to determine
the shipping costs by calculating the area of
each tile and recording his calculations in the
table. Calculate the area and record your
observations in column 2.

Construct a graph of the length of side vs.
area of the tile.
a) Which variable is the independent

A-s"

First Differences

Length of | Area
Side (cm) | (cm?)
: f’(,: [
2
2x2={
3

Areal

variable?
Dl0e

b) Which variable is the dependent
variable?

ez 1

c) Use the graph to describe the

AV

b

relationship between the length of the
side and the area.
J—

Hﬂ( areQ 4’}\6’/ 5_Clu0ne_

d) Calculate the first differences in column 3 of the table. What do you notice about the

first differences? What does this tell us?

- \ |
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CP p.66 and Textbook p.276 #2,3
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