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KEY CONCEPTS

If the first differences are not constant, the relation is non-linear

If the second difference are constant, the relation can be modelled using a
quadratic relation

You can use quadratic regression on a graphing calculator to determine an
equation that models a quadratic data set

You can use an equation that models a data set to make-predictions about
the data

The coefficient of determination, represented by R?, is/a‘measure from 0
to 1 and represents the fit during a regression operation
—> a value of 1 indicates a perfect fit of the equation to the data
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EXAMPLE 1 Stopping Distances

The graph shows the stopping distance (in metres)
and speed of a car (in kilometres per hour)

(a) Describe the relationship between stopping
distance and speed
As speed increases, the stopping distance
also increases

(b) Use the graph to estimate the stopping distance
at

(i) 50 km / h
At 50 km/h, stopping distance is
approximately 10 metres

(i) 100 km / h
At 100 km/h, stopping distance is
approximately 40 metres

Distance (m)

Stpf_)ping Distances .
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EXAMPLE 1 Stopping Distances —_— oLl .
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(c) How many times further is the stopping distance
at 100 km/h compared to the stopping distance at 50
km/h?

AN e e S T

_ Stopping dis tanceat100km / h “g'
Stopping dis tanceat 50 km/ h %
40m The stopping distance at §

T lom 100 km/h is 4 times

further than the stopping
I = 4times distance at 50 km/h

(d)Consider the rate of change of stopping distance
with respect to speed. What are the appropriate

it A P S o Sk i3 B O R et 2

units for this rate of change? AN @' L
Stopping dis tan ce j i / I\ \\ i
Rateof change = pping The appropriate units — \ N
Speed are metres per |

kilometre per hour

. om
km/ h
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EXAMPLE 1 Stopping Distances Stopping Distances

(e) Is the rate of change of stopping distance with - | i

respect to speed increasing, constant or decreasing?
Explain.

The rate of change is increasing

- Graph is curving up and is gradually

getting steeper

Distance (m)
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EXAMPLE 2
Analysing a Free Fall

The table shows distance and time
data for the Drop Zone ride at
Canada’s Wonderland.

(a) Does the time column show equal+ 0

time intervals?
Yes

- Each time interval is gomg

up by 0.2 seconds

DRATNIGIMONEDLS

0.0 0.0
102502 0.2
+0%>04 0.8
+ 0,208 18
+02$70 |59
e
IO 16 | 128
+8 S18 16.0
S2.0 | 200
+0.2577 242
Ig S24 28.8
<26 | 338
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EXAMPLE 2
Analysing a Free Fall

+o.2§gg o0 —=+0.2-0.
(b) Calculate the 1st Differences and"'_'_OO2 S04 08 _<=O.8 - 0.
record it in the table. . 0%} 0.6 18— 1-6—0
;)o.a 32—+ 11-48
+ 0. + 1.
(i) Does this model a linear + 092 >1-g ? g<> +292
relationship? Explain. - 0.‘]’51'4 9'8.(’ +2.6
No 0 T e = 30
. Z - o<1 +3.4
> 1% Differences are not  *0.2$77g 160 =1
constant 0. 2.0 20.D<:+ 3.8
+0.257272 242—] 42
+ 0,222 = —F+4.6
(i) Do the 15t Differences imply an 4 g Zg; §§:§f>+ 50

AOUNNRAIGIVIO
" [P | omerences | merences

IS

)

# 0.2

+ 0.6
+ 1.0

increasing, constant or decreasing rate
of change of distance with respect to
time?
Since 15t differences are
becoming more positive, the
rate of change is increasing
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EXAMPLE 2
Analysing a Free Fall

(c) Calculate and record the 2nd
Differences. Do the 2"d Differences
imply a quadratic model? Explain.
Yes
- 2nd Differences are
constant

PREVIOUS
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Analysing a Free Fall
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(d) Create a scatterplot with time on the horizontal axis and distance on the vertical

axis.
0.0 0.0
0.2 0.2
0.4 0.8
0.6 1.8
0.8 3.2
1.0 50
12 7.2
1.4 9.8
1.6 12.8
1.8 16.2
2.0 20.0
2.2 24 .2
2.4 28.8
2.6 33.8

Distance

(metres)

Time vs. Distance
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EXAMPLE 2
Analysing a Free Fall

(e) Does the graph imply a
linear or non-linear
relation?

NON-LINEAR

- Points form a

smooth curve

(f) Compare the table and
the graph. Does the rate of
change of distance with
respect to time appear to be
increasing, constant or
decreasing.

INCREASING

- curve on graph is

going up and

becoming steeper

Distance .
(metres) °

DRANIGIVIO

IS

Time vs. Distance

Time/\(seconds)
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HOMEWORK / SEATWORK
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