Davenport University

MATH030P – Textbox 10

Interpretation of the Slope and Intercepts of a Line

Reminder: The slope-intercept form of the equation of a line is: 
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Where m is the slope of the line and b is the y-intercept [or (0, b) when written as a point].
Example #1:

Find the slope and y-intercept of the following lines:

a) 
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( The slope is 3 and the y-intercept is 2 or (0, 2)
b) 
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( The slope is -2 and the y-intercept is -6 or (0, -6)
c) 
[image: image4.wmf]3

+

=

x

y




( The slope is 1 and the y-intercept is 3 or (0, 3)
d) 
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( The slope is 3/5 and the y-intercept is 2/5 or (0, 2/5)
e) 
[image: image6.wmf]x

y

5

=




( The slope is 5 and the y-intercept is 0 or (0, 0)
But what does it really mean and why are your math instructors so infatuated with these items? It is because linear equations and linear functions are continually used to model and explain relationships in every discipline. In business, the basic cost and revenue equations are linear as well as the fittingly titled “linear depreciation” model. In fact, anytime the rate of change is (or is assumed to be) constant, a linear equation can be used to represent the relationship, and when this is the case, the slope and intercepts (both y and x) have very real meaning with respect to context.
Example #2: (First, the traditional question asking you to find the equation)
Pizzari’s Pizzeria sells their pizza for $11.50 each. Write an equation representing Pizzari’s daily revenue in terms of the number of pizzas sold. 
(Let x equal the number of pizzas sold per day)
Thinking “out loud,” Pizzari’s will make nothing if they sell no pizzas, they’ll make $11.50 if they sell one pizza, another $11.50 if they sell a second, another $11.50 if they sell a third, and so on (Recall that repeated addition is summarized using multiplication – the number of times you’ll see 11.50 is the number of pizzas sold).
Translating that into an equation:
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 (This is in slope-intercept form.) 
(Second, reflect on the answer) In the above equation, the slope (11.50) is the earnings per pizza and the y-intercept (0, $0) tells us their revenue when no pizzas are sold. 
You are probably surprised to see that the meanings of the slope and intercept in the above example were pretty obvious, and that is good. Their meanings aren’t meant to be cryptic; our point is that these numbers provide relevant information.
Example #3: (First, the traditional question asking you to find the equation)
Pizzari’s Pizzeria has determined that it costs them $135 a day in overhead (fixed cost) and an additional $2.50 (variable cost) for each pizza they make. 

Write an equation representing Pizzari’s daily cost in terms of the number of pizzas made. (Let x equal the number of pizzas made in a day)

Thinking “out loud,” it costs Pizzari’s $135 even if they didn’t make a pizza, and then it costs them $2.50 for the first pizza, another $2.50 for the second, another $2.50 for the third, and so on (again, repeated addition is summarized using multiplication – the number of times you’ll see 2.50 is the number of pizzas made).

Translating that into an equation: 
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Now, write the equation in slope-intercept form: 
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(Second, reflect on the answer) In the above equation, the slope (2.50) is the cost per pizza and the y-intercept (0, $135) is the fixed cost (again, when no pizzas are made, they still have an expense). Also, the x-intercept (-54, $0) represents the number of pizzas they would need to make in order to have no cost for the day; however, the smallest number of pizzas they can make is zero, so they will always incur an expense (this is the nature of a “fixed” cost!).

Example #4: (First, the traditional question asking you to find the equation)
A company purchases a copy machine for $2,500 and will depreciate it over the next five years at $500 per year. Write an equation for the book value of the item with respect to time in years (let t=o represent the year of purchase).

Thinking “out loud,” the book value is $2500 less $500 for each year that passes. Translating that into an equation: 
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Now, write the equation in slope-intercept form: 
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(Second, reflect on the answer) In the above equation, the slope (-500) is the amount of annual depreciation of the copier and the y-intercept (0, $2500) is the purchase price. Also, the x-intercept (5, $0) represents the number of years it takes for the item to be fully depreciated (i.e., a book value of zero).

Example #5: The cost C ($) of a service call in terms of x hours worked is modeled by the following equation:
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(a) Identify and (b) interpret the meaning of both the slope and y-intercept.
Answer:

(a) The slope is 15 and the y-intercept is 25 or (0, 25).

(b) The slope is the hourly rate for the service call, $15 per hour. 

The y-intercept represents the fee for making the service call. 
An added note about the service fee: It will cost the customer $25 to initiate the work regardless of the time needed to complete the job. The customer will even pay the $25 if the worker immediately solves the problem (e.g., the machine was unplugged and the worker plugs it back in) or discovers the problem is beyond repair (e.g., it would cost more to repair the item that it would to replace it).
Name:






Date:




Exercises:

#1) The cost of Sprint’s 500 anytime minutes plan (not including taxes) is modeled by the following equation where C is the cost in dollars and x is the number of additional minutes used: 
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(a) Identify and (b) interpret the meaning of both the slope and y-intercept.
#2) In 1989, the weekly pay ($) for a fulltime salesperson at Richman Brothers Clothing was modeled by the equation: 
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(a) Identify and (b) interpret the meaning of both the slope and y-intercept.
#3) According to the American Heart Association’s website (http://www.americanheart.org/presenter.jhtml?identifier=4736), your maximum heart rate (MHR) can be found using the following equation: 
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(a) Identify and (b) interpret the meaning of both the slope and y-intercept.
#4) The following equation is used to convert degrees Celsius to degrees Fahrenheit: 
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(a) Identify and (b) interpret the meaning of both the slope and y-intercept.
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