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Activity for Section 1.6, Algebra for Calculus: Building New Functions from Old
Adapted from the Mathematics Teacher, October 2000
1. Find the equation of the following linear function.  
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2. Recall that the slope/y-intercept form of a linear function, 
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  is commonly used while studying linear functions.  If your equation is not in this form, please put it in this form.

3. Now, rewrite the linear function by factoring out the slope, m, that is, let 
[image: image2.wmf]b

ymx

m

æö

=+

ç÷

èø

.

4. Now consider another linear function, say 
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 and graph it by hand on the axes above.  Factor out the slope as you did in #3 above. 

5. For each of these functions, what does 
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 represent on the graph?

To simplify matters, we can name 
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  by another variable, say c, so that this form becomes 
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.   (It just looks simpler this way and is easier to work with.)   

What happens when you substitute in c for x ?   (Try a specific example, say 
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  Here 
[image: image8.wmf]3

c

=

.  What is the value of y when 
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We call c a zero of the function because it makes the output (the y value) equal to 0.  
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6. On the axes given in question 1, sketch the graph of the function obtained by taking


 the product of the two linear expressions  

       You might find it helpful to make a table of values and keep track of the product of    

       the outputs. 
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7. Describe your graph.  Do you know what this type of graph is called?

8. Now find the product of the two expressions and graph, by hand, the corresponding expression on a different set of axes.   Does this new graph match your sketch above?

9. Describe the relationship between the x-intercepts of the lines and the 

            x-intercept(s) of the parabola.

10. Describe the relationship between the y-intercepts of the lines and the y-intercepts of the parabola.  

11. Take a strip of paper and put the edge of the paper on the left-most x-intercept so that the paper covers the parts of the graphs to the right of that intercept. For each of the linear functions still showing, are the outputs (y-coordinates) positive or negative?

      In the part of the parabola still showing, are the y-coordinates positive or negative?

12. Now move your strip of paper to the right until you come to the next x-intercept.  Examine the parts of the graphs between the  x-intercepts .  Are the outputs (y-coordinates) for each of the linear functions positive or negative?
      In this section, are the output values (y-coordinates) of the parabola  positive or negative?

13. What can you conclude about the relationship between the y-coordinates of the linear function and the signs of the output values (y-coordinates) of the parabola?

14. Without actually multiplying the linear expressions together to obtain a quadratic expression, sketch the quadratic function that would be obtained by taking the products of the linear expressions given by the lines. 
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15. What characteristics of the two lines will cause the parabola to be inverted?  Experiment a bit, then show your lines on the graph below, include their expressions, and their product. 
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