
Chapter 1 
Preparation for Calculus 

Lesson 1-2 

Linear Models & Rates of Change 



1-2:  Linear Models & Rates of Change 

I will understand rates of change 
and how to create a linear model. 

How do you calculate slope and use 
to write the equation of a line? 
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SLOPE OF A LINE 

Slope measures the “steepness” of a line by comparing vertical 
change to horizontal change from left to right. 

IMPORTANT! The slope of a line is constant, so any two 
points can be used to calculate the slope. 
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SLOPE OF A LINE 

Slope measures the “steepness” of a line by comparing vertical 
change to horizontal change from left to right. 

KEY CONCEPT! The slope of a line can be positive, zero 
negative, or undefined. 
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EQUATIONS OF LINES 

You can write the equation of a line f you know the slope of the line 
and the coordinates of any point on the line. 

NOTE! It is helpful to write the equation of a line using 
multiple forms.. 



  
Find an equation of the line that has a slope of 3 and  
passes through the point (1, –2). 
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PARALLEL & PERPENDICULAR LINES 

Recall that parallel lines have the same slope and perpendicular 
lines have opposite reciprocal slopes. 



  
Write the equation of two parallel and perpendicular lines. 



 
Find the equations of the parallel and perpendicular lines 
that pass through the point (2, –1). 
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KEY CONCEPT! The purpose of the model is to understand 
the phenomenon and perhaps to make predictions about 
future behavior. 

MATHEMATICAL MODEL 

A mathematical model is a mathematical description of a  
real-world phenomenon. 



  
When you turn on a hot-water faucet, the temperature T 
of the water depends on how long the water has been 
running. Draw a rough graph of T as a function of the time 
t that has elapsed since the faucet was turned on. 



With a partner, measure your height and arm spam to the nearest inch.   

   

 
HEIGHT 

 

 
 

 
ARM SPAN 

 

 
HEIGHT 

 

 
 

 
ARM SPAN 
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LINEAR MODEL 

Follow the steps below to approximate a best-fitting line that 
accurately represents the correlation/trend within the data. 
 

1) Draw a scatter plot of the data. 
2) Sketch the line of best fit. 
3) Choose two points on the line and calculate slope. 
4) Write the equation of the line. 
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A graphing calculator can create a more accurate line of 
best fit by calculating the least squares regression line.  



  
(a) As dry air moves upward, it expands and cools. If the  
     ground temperature is 20C and the temperature at a  
     height of 1 km is 10C, express the temperature                              
     T (in °C) as a function of the height h (in kilometers). 
 
(b) Draw the graph of the function in part (a). What does  
     the slope represent? 

 

(c) What is the temperature at a height of 2.5 km? 
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1-2:  Linear Models & Rates of Change 

I will understand rates of change 
and how to create a linear model. 

How do you calculate the average 
rate of change of a function? 
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RATIOS & RATES OF CHANGE 

Slope can be interpreted as either a ratio or a rate. 

KEY CONCEPT!   Slope needs to be taken in context. 

If the x-and y-axes have the same unit of measure, the 
slope has no units and is a ratio. 

If the x-and y-axes have different units of measure, the 
slope is a rate or rate of change. 



  
The population of Colorado was 3,827,000 in 1995 and 
4,665,000 in 2005. What is the average rate of change of 
the population over this time period?  
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AVERAGE RATE OF CHANGE 

The average rate of change of a function is the slope of 
the secant line between any two points on the graph of 
the function. 
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   Find the average rate of change. 

 

 
xxxf 3)( 3 



 
For the function f (x) = (x – 3)2, find the average rate of 
change of the function between the following points: 
 
(a) x = 1 and x = 3   (b) x = 4 and x = 7 
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THE DIFFERENCE QUOTIENT 

The difference quotient is the average rate of change of a function. 
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KEY CONCEPT! The average rate of change of a function is 
the slope of the secant line. 

)()(

)()(
)(

xhx

xfhxf
xd








1-2:  Linear Models & Rates of Change 

v 

SLOPE OF A CURVE 

The slope of a curve can be calculated much like the slope of a line. 

KEY CONCEPT! The slope of a curve is NOT CONSTANT, 
rather it changes depending on the interval. 



What is the slope of the curve at the point (2, 1)?   

   



  
A ball is dropped from the upper observation deck of the 
CN Tower, 450 m above the ground, and its height h above 
the ground is recorded at 1-second intervals. Find a model 
to fit the data and use the model to predict the time at 
which the ball hits the ground. 



  
Throughout the day, the depth of the water at the end of a dock 
varies with the tides. The table shows the depths (in feet) at various 
times during the morning.  Write an equation to represent the depth 
at any time. 


