Writing Project

Listed below are twenty-five properties. Your group is to sketch the graph of a single function that has as many properties as you can manage to put into the one function. Some of the properties may be very easy to work with, while certain properties may be completely incompatible with some of the other properties. After you have sketched a function, list the properties that your function has and give a short explanation of how you know that the graph you have provided demonstrates that this function has the properties you claim for it. If you are feeling bold, try to generate an algebraic expression for your function.

List of Properties

1. Increasing for all x less than –2.

2. Decreasing for all x less than –2.

3. Increasing on the interval –2 < x < 3.

4. Decreasing on the interval –2 < x < 3.

5. Increasing for all x > 3.

6. Decreasing for all x > 3.

7. Concave up for all x less than –2.

8. Concave down for all x less than –2.

9. Concave up on the interval –2 < x < 3.

10. Concave down on the interval –2 < x < 3.

11. Concave up for all x > 3.

12. Concave down for all x > 3.

13. Has a vertical asymptote at x = –2.

14. Has a vertical asymptote at x = 3.

15. Has a horizontal asymptote at y = 0.

16. Has a horizontal asymptote at y = 3.

17. Has a single root at x = –2.

18. Has a double root at x = –2.

19. Has a single root at x = 3.

20. Has a double root at x = 3.

21. Has a root of multiplicity three at x = 0.

22. Is an even function of x.

23. Is an odd function of x.

24. Is neither even nor odd.

25. Is a one-to-one function (has an inverse).

Example

The graph shown at the right above is an example of a function with eleven properties. It has properties #2, 3, 5, 8, 12, 13, 14, 15, 16, 21, 24. The vertical asymptotes at x = --2 and x = 3 are obvious, giving us properties #13, 14. The horizontal asymptote at y = 3 is approached as x tends toward positive infinity (#15) and the asymptote at y = 0 is approached as x approaches negative infinity (#16).  Near x = 0, the function looks like the graph of y = x3 so it has a root of multiplicity three at x = 0 (#21). It should be obvious that this function fails the horizontal line test, so it does not have property #25. Since it lacks vertical symmetry about the line x = 0, it does not have property #22. Further, it does not have symmetry with respect to the origin, so it does not have property #23. This combination means that it must have property #24. For x < --2, we see that as x increases, the y value of the points on the function decreases, giving us property #2. Likewise in the intervals – 2 < x < 3 and x > 3, we see that as x increases, the value of the function also increases, giving us properties #3, 5. Lastly, the slope of the function is negative and getting more negative (as x increases) for x < --2, which is property #8. Since this is also true on the interval x > 3, we see that the function also has property #12.

