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CHAPTER 5.5 SELECT A MATHEMATICAL MODEL

(USING TECHNOLOGY)KEY CONCEPTS

Data can be modelled graphically and algebraically and can be used to make 

predictions and decisions

The type of model that fits the data best can sometimes be determined from 

a scatterplot

If first differences are constant, then the model is linear

→ Linear models imply that there is a constant increase or decrease over 

equal intervals

If first differences are non-constant and the second differences are constant, 

then a quadratic model us suitable

If first differences are non-constant and the ratios are constant, then an 

exponential model is suitable

→ An exponential model implies a constant percent increase or decrease 

over equal intervals



CHAPTER 5.5 SELECT A MATHEMATICAL MODEL

(USING TECHNOLOGY)KEY CONCEPTS

Sometimes, more than one model appears to be suitable.  To determine 

which model best fits the data, examine the coefficient of determination, r2, 

and extend the pattern in the table or the graph



CHAPTER 5.5 SELECT A MATHEMATICAL MODEL

(USING TECHNOLOGY)EXAMPLE 1  

Testing a New Fertilizer

To test a new fertilizer, a 

biochemical company has 

planted several test hectares 

of corn.  Individual hectares 

were sprayed with 

concentrations of 2% to 5% 

solutions of the new fertilizer.  

Crop yields, in bushels per 

hectare, from each test 

planting are shown in the table

(a) Calculate the 1st Differences and 2nd 

Differences.

What type of model appears most 

appropriate? _________________

  Linear, Quadratic, Exponential

650 – 600= +50

691 – 650= +41

723 – 691= +32

1st Differences not 

constant

→NOT LINEAR!



CHAPTER 5.5 SELECT A MATHEMATICAL MODEL

(USING TECHNOLOGY)EXAMPLE 1  

Testing a New Fertilizer

To test a new fertilizer, a 

biochemical company has 

planted several test hectares 

of corn.  Individual hectares 

were sprayed with 

concentrations of 2% to 5% 

solutions of the new fertilizer.  

Crop yields, in bushels per 

hectare, from each test 

planting are shown in the table

(a) Calculate the 1st Differences and 2nd 

Differences.

What type of model appears most 

appropriate? _________________

  Linear, Quadratic, Exponential

+50

+41

+32

2nd Differences 

constant

→QUADRATIC!

QUADRATIC

41 – 50

= – 9

32 – 41

= – 9



CHAPTER 5.5 SELECT A MATHEMATICAL MODEL

(USING TECHNOLOGY)EXAMPLE 1  

Testing a New Fertilizer

(b) Enter the data into DESMOS and use the 

appropriate type of regression to answer 

Questions (c) and (d).

(c) Sketch the scatterplot below

Concentration (%)

Yield 

(Bushel per 

hectare)



CHAPTER 5.5 SELECT A MATHEMATICAL MODEL

(USING TECHNOLOGY)EXAMPLE 1  

Testing a New Fertilizer

(d) Use the proper method of 

regression.  Complete the chart below 

and determine the equation for the 

relation

EQUATION: 

________________________

_______Reg

 y = 

 a = 

 b =

 c = 

 R2 =

 

Quad

ax2 + bx + c

– 4.5

72.5

473

1

y = – 4.5x2 + 72.5x + 473

(e) Use the equation to predict the yield 

for the following concentrations:

(i) 6%

Substitute x = 6 into equation

y = – 4.5x2 + 72.5x + 473

   = – 4.5(6)2 + 72.5(6) + 473

   = 746

A 6% concentration will yield 746 

bushels

(ii) 10%

Substitute x = 10 into equation

y = – 4.5x2 + 72.5x + 473

   = – 4.5(10)2 + 72.5(10) + 473

   = 748

A 10% concentration will yield 748 

bushels



CHAPTER 5.5 SELECT A MATHEMATICAL MODEL

(USING TECHNOLOGY)EXAMPLE 1  

Testing a New Fertilizer

(d) Use the proper method of 

regression.  Complete the chart below 

and determine the equation for the 

relation

EQUATION: 

________________________

_______Reg

 y = 

 a = 

 b =

 c = 

 R2 =

 

Quad

ax2 + bx + c

– 4.5

72.5

473

1

y = – 4.5x2 + 72.5x + 473

(f) Predict the concentration that will result in 

the maximum crop yield

Press ZOOM, 3:ZoomOut then Enter to get 

a better view of the graph

Press 2nd then TRACE.

Press 4:maximum and set the bounds to 

the left and right of the maximum point.

What is the maximum yield? 

______________________

At what fertilizer concentration will 

maximize the yield? __________________

765 bushels per hectare

8.1%



CHAPTER 5.5 SELECT A MATHEMATICAL MODEL

(USING TECHNOLOGY)EXAMPLE 2 Movie Soundtrack

Where is the mathematics in a movie?  Films that seek to stir their audiences make 

use of unusual musical chord structures as part of the soundtrack.  One of these 

chord structures is the augmented fifth chord (shown as dots on the keyboard).  What 

is the relation among these notes?  The key number and frequencies (in hertz, Hz) 

are shown in the table.

   (a) Are the key intervals constant?

    Yes

    → They are going up by 4

+4

+4

+4



CHAPTER 5.5 SELECT A MATHEMATICAL MODEL

(USING TECHNOLOGY)EXAMPLE 2 

Movie Soundtrack

(b) Calculate the 1st and 

2nd Differences and the 

Ratios.

Which model appears most 

suitable for the data (linear, 

quadratic or exponential)?  

Explain.

1st Differences

→Not constant

→Not linear

329.628 – 261.626

= +68.002

415.305  - 329.628

= +85.677

329.628 – 261.626

= +107.946



CHAPTER 5.5 SELECT A MATHEMATICAL MODEL

(USING TECHNOLOGY)EXAMPLE 2 

Movie Soundtrack

(b) Calculate the 1st and 

2nd Differences and the 

Ratios.

Which model appears most 

suitable for the data (linear, 

quadratic or exponential)?  

Explain.

1st Differences 

→Not constant

→Not linear

2nd differences

→Not constant

→Not quadratic

Ratios

→CONSTANT

→EXPONENTIAL

+68.002

+85.677

+107.946

85.677 – 68.002

= 17.675

107.946 – 

85.677

= 22.269

329.628 ÷ 261.626

= +1.26

415.305 ÷ 329.628

= +1.26

523.251 ÷ 415.305

= +1.26



CHAPTER 5.5 SELECT A MATHEMATICAL MODEL

(USING TECHNOLOGY)EXAMPLE 2 Movie Soundtrack

(c) Enter the data into DESMOS and 

use the appropriate type of regression 

to answer Questions (c) and (d).

(d) Sketch the scatterplot

Key Number

Frequency 

(Hz)



(e) Use the appropriate 

regression method to complete 

the table below and to determine 

the equation.

   Equation: 

    _________________

CHAPTER 5.5 SELECT A MATHEMATICAL MODEL

(USING TECHNOLOGY)EXAMPLE 2 Movie Soundtrack

(c) Enter the data into DESMOS and 

use the appropriate type of regression 

to answer Questions (c) and (d).

(d) Sketch the scatterplot

Key Number

Frequency 

(Hz)

_______Reg

 y = 

 a = 

 b =

 r2 =

 r = 

 

Exp

a*b^x

246.942

1.059

1

1

y = 246.942(1.059)x



(e) Use the appropriate 

regression method to complete 

the table below and to determine 

the equation.

   Equation: 

    _________________

CHAPTER 5.5 SELECT A MATHEMATICAL MODEL

(USING TECHNOLOGY)EXAMPLE 2 Movie Soundtrack

(f) Using the equation from Part (d), calculate 

the frequencies for the next three key numbers.

_______Reg

 y = 

 a = 

 b =

 r2 =

 r = 

 

Exp

a*b^x

246.942

1.059

1

1

y = 246.942(1.059)x

17

21

25

654.374

823.019

Substitute x = 17

 y = 246.942(1.059)x

 = 246.942(1.059)17

    = 654.374

Substitute x = 21

 y = 246.942(1.059)x

 = 246.942(1.059)21

    = 823.019



(e) Use the appropriate 

regression method to complete 

the table below and to determine 

the equation.

   Equation: 

    _________________

CHAPTER 5.5 SELECT A MATHEMATICAL MODEL

(USING TECHNOLOGY)EXAMPLE 2 Movie Soundtrack

(f) Using the equation from Part (d), calculate 

the frequencies for the next three key numbers.

_______Reg

 y = 

 a = 

 b =

 r2 =

 r = 

 

Exp

a*b^x

246.942

1.059

1

1

y = 246.942(1.059)x

17

21

25

654.374

823.019

1035.128

Substitute x = 25

 y = 246.942(1.059)x

 = 246.942(1.059)25

    = 1035.128



CHAPTER 5.5 SELECT A MATHEMATICAL MODEL

(USING TECHNOLOGY)HOMEWORK / SEATWORK

Page 325 #1 – 4

Page 326 #5, 6, 9, 10
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