
Section 9.1 
 
Linear Models 
 
Standard linear model 
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Example 1 
 
Temperature conversion 
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b) Use the model to convert 120 degrees Celsius to degrees Fahrenheit. 
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c) Use the model to convert 212 degrees Fahrenheit to Celsius. 
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Example 2 
 
The revenue of a company that makes backpacks is given by the formula xR 50.21=  
where x represents the number of backpacks sold. 
 

a) Graph the linear model xR 50.21=  
 
 
x xR 50.21=  
10  215)10(50.21 ==R  
20 430)20(50.21 ==R  
30 645)30(50.21 ==R  
40  860)40(50.21 ==R  
 
 

 
b) Use the model to calculate the revenue for selling 50 backpacks 
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c) What is the slope 
50.21$=m  

 
d) What is the meaning of the slope? 
Cost per unit sold 

      Revenue made per backpack solid 
 
 
Example 3 
 
A salesperson is paid $100 plus $60 per sale each week.  The model 10060 += xS  is 
used to calculate the salesperson’s weekly salary where x is the number of sales per 
week. 
 
a)  Graph 10060 += xS  
 
x S 
2 220100100120)2(60 =++=S
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6 460100360100)6(60 =+=+=S  
8 580100480100)8(60 =+=+=S  
 

 
 
 



 
b) Use the model to calculate the salespersons weekly salary if he/she makes 8 sales. 

 
00.580$100480100)8(60 =+=+=S  

 
c) What is the slope of the equation 
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d) What is the meaning of the slope 

 
Dollars per each sale 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Example 4 
 
Given the following data sketch a graph 
 
Time Temperature 
1  min C03  
2 min C07  
3 min C011  
4 min C014  
 
Sketch a graph of the given data and then compute the slope of the resulting line. 
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Use the points (1,3) and (2,7) in the above graph to compute the slope 
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Quadratic Models 
 
Graph of Quadratic Models  
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The parabola 
 
A quadratic function is a function where the graph is a parabola and an equation of the  
 
form: cbxaxy ++= 2  where 0≠a  
 

The x coordinate vertex is given by the equation: 
a
bx
2
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Examples  
 
Find the vertex and x-intercepts, and then make a sketch of the parabola. 
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Graph of the function 
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3) 342 +−= xxy  
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x-intercepts )0,3()0,1( and  
 
 
 
 
 
 
 



Graph 
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x-intercepts 
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Using the quadratic formula to solve an equation 
 
The Quadratic Formula  
 

The solution to the equation cbxaxy ++= 2  is given by 
a

acbbx
2

42 −±−
=    

 
1)  Solve 0752 =−+ xx  
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2) Solve 0972 =−+ xx   
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8)  Find the vertex, graph, and x intercepts of each parabola 
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12) At a local frog jumping contest.  Rivet’s jump can be approximated by the equation 

xxy 2
6
1 2 +−=  and Croak’s jump can be approximate by xxy 4

2
1 2 +−= , where x = the 

length of jump in feet and y = the height of the jump in feet. 
 
a) Which frog can jump higher  
 

Rivet’s vertex:   6

3
1

2

6
12

2
=

−
−=

⎟
⎠
⎞

⎜
⎝
⎛−

−=x      Height: fty 6126)6(2)6(
6
1 2 =+−=+−=  

Croak’s vertex:  4
1
4

2
12

4
=

−
−

=
⎟
⎠
⎞

⎜
⎝
⎛−

−=x      Height: fty 8168)4(4)4(
2
1 2 =+−=+−=  

Croak can jump higher at 8 feet 
 
b) Which frog can jump farther 
 
Rivet’s can jump farther at 2(6 ft) = 12 feet 
 
 
 
 
 
 



Examples  
 

1) The path of a ball thrown by a boy is given in yards by the equation 
xxy 5.104. 2 +−=  where x is the horizontal distance the ball travels and y is the 

height of the ball.  Find the maximum height of the ball in yards. 
 
            Find the vertex of the ball 
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2) The path of a cannon ball is given in feet by the equation xxy 0.61. 2 +−=  where 
x is the horizontal distance the ball travels and y is the height of the cannon ball.  
Find the maximum height of the cannon ball in feet. 

 
Find the vertex of the cannon ball. 
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Exponential Models  
 
Example of an exponential model 
 
1) Graph xy 2=  
 
x y 
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0 120 ==y  
1 221 ==y  
2 422 ==y  
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The Euler number 
 

718.2≈e  
 
Example of expressions with the exponential function 
 
1) Simplify 389.72 ≈e  
 
2) Simplify 60.544 ≈e   
 
3) Simplify 049.3 ≈−e  
 
Graphs of the exponential functions 
 
4)  Graph xey =  
 
x y 
-2 14.2 == −ey  
-1 37.1 == −ey  
0 10 == ey  
1 7.21 == ey  
2 3.72 == ey  
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5) Graph xey 3.10=  
 

10

8

6

4

2

-5 5

f x( ) = 10⋅2.7180.3⋅x

 
 
 
 
Page 492 
 
14) Suppose Parker Brothers determines that the profit P for a board game that is on the 
market for t years is given by the following equation. 
 

( ) tP 2.03200006000 −+=  
 
b) What is the profit after 25 years? 
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Exponential Models  
 
Exponential Growth  
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Examples 
 

1) The population of the United States is 290 million. What would be the population 
of the U. S. be in 20 years, if its population would growth at a steady rate of 1.2 % 
for 20 years? 
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2) The population of Blacksburg, Virginia is 41,000. What would be the population 

in 10 years, if Blacksburg’s population would grow at a rate of 1.1 % per year? 
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3) In 1995 the United States had greenhouse emissions of about 1400 million tons, 
where as China had greenhouse emissions of about 850 million tons.  If in the 
next 25 years China greenhouse emission grew by 4 percent and the U. S. 
greenhouse emission grew by 1.3 percent, what would the emissions in tons for 
both countries in 2020? 
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