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Slope as Rate of Change

Algebra 1A
We know that slope measures the steepness of a line by comparing how much the y-variable changes, its rise, to how much the x-variable changes, its run, by using a ratio.  We use ratios to compare the rates at which two quantities change.  These comparisons are called rates of change.
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Exercise #1:  Points A, B, and C are shown on the graph below.

(a)  Calculate the slope for each of the following line segments.  Write your answer in reduced form.
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(b)  Place point D at any point on line 
[image: image4.wmf]AC

suur

.  Without calculation, what is the slope of 
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We see from this exercise that any two points along the line can be used to calculate the slope (rate of change) of the line.  This is true for all sets of two variables that are linearly related (form the graph of a line).

Exercise #2:  The following graphs shows Raquel’s distance from home as she drives to college.

(a) Determine the slope of this linear relationship using the slope formula and the two points that are shown.


(b) What are the units of the slope?  Hint – Consider the units of the numerator and denominator.

(c) What does this slope represent?



Exercise #3:  Hachi was driving a car at a constant speed on the New York State Thruway.  He noticed that after driving for 1 hour he had 12 gallons of gas left.  Then, after driving for a total of 3 hours, he had 8 gallons of gas left.  Assume in this problem that there is a linear relationship between the amount of gasoline left and the time Hachi has been driving.

(a) Express the information given in this problem as two ordered pairs, where the independent variable is time and the dependent variable is the gallons of gasoline left.

(b) Calculate the slope of the line connecting these two points.  Include units in your answer.

(c) How long, after he started driving, will Hachi run out of gasoline, assuming the rate you calculated in part (b) does not change (is constant)?

Unit Conversions – One extremely important skill for both mathematics and science is the ability to
                                 change from one set of units to another.  All of these changes are done by
                                 multiplying by the rate that one unit changes compared to another.

Exercise #4:  How many inches are in 6 miles?  (There are 5280 feet in one mile.)
Exercise #5:  Convert 6000 centimeters/minute to meters per hour.

Exercise #6:  The average American male lifespan is 75.2 years and the average American female
                         lifespan is 80.5 years.  How many seconds longer does the average American female
                         live than the average American male?  Assume 365 days in each year for calculation
                         purposes.

Slope as Rate of Change

Algebra 1A Homework

Applications
1. Over the time interval given, calculate the rate of change.  Include appropriate units in each of your calculations.



2.  Baden loans $100 to Kailey who pays it back at a rate of $10 per week.  The amount of money that is owed to Baden by Kailey is a linear function of time.  What is the slope?  Include units.

3.  Gabe takes a bike ride starting from home.  He travels 4 miles in 6 minutes.  He then gets stopped in 
     traffic for 3 minutes.  Frustrated, Gabe decides to bike home, which takes 8 more minutes.


(a) Draw a graph of Gabe’s distance from home as a function of the time since he left.

(b) Find the slope of each portion of this graph.  Include units.
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(a) A boy is 29 inches tall when he is 1 year old and 66 inches tall when he is 15 years old.





(b) A car drives 80 miles in 2 hours and 200 miles in 5 hours.





(c) Takeru “The Tsunami” Kobyashi eats 4 Nathan’s hot dogs in 2 minutes and 56 in 12 minutes.





(d) Lebron James scored 6 points after 18 minutes and scored a total of 39 points by the end of the game (48 minutes).
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