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Resources

Handouts, PowerPoint slide show, and links are available at http://www.mbuescher.com/professional/octm2004/index.htm

Also see:

Black, Lisa and Robert Channick.  “New Algebra: Batteries Required”. Chicago Tribune, October 29, 2003.   http://www.chicagotribune.com/news/local/chi-0310290205oct29,1,3428295.story

Fey, James T. , Al Cuoco, Carolyn Kieran, Lin McMullin, and Rose Mary Zbiek, editors. Computer Algebra Systems in Secondary Mathematics Education. Published by the National Council of Teachers of Mathematics, Reston VA, 2003.

Herget, Wilfried; Helmut Heugl; Bernhard Kutzler; and Eberhard Lehmann.  “Indispensable Manual Calculation Skills in a CAS Environment”.   http://www.kutzler.com/

Kutzler, Bernhard.  “Two-Tier Exams As A Way To Let Technology In”.  http://www.kutzler.com/

Little, Jenny. “Differentiating the 1:1 Technology Experience”.  http://www.jennylittle.com/

Day One With The TI-89
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1.
Type the following into your TI-89 and write down its response.


a.
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b.
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c.
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d.
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e.
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f.
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Later On In The Year

What does your TI-89 respond when you enter …

1.
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3.
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4.
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Still Later …

When can you distribute exponents and when can’t you?   

What does your TI-89 answer when you ask:
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1.
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2.
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3.

[image: image17.wmf](

)

y

y

y

x

x

3

3

-

=

-


____________

[image: image38.wmf]4.

[image: image18.wmf](

)

y

y

y

x

x

×

=

3

3



____________

5.
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6.
Summarize in your own words when you can and when you can’t distribute an exponent.

Radical Expressions

[examples from UCSMP Advanced Algebra, supplemental materials, Lesson Master 8.6B]

1.
Enter these into your calculator and see what it replies:

a. 
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b. 
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Enter these into your calculator and see what it replies:

c.  
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d.  
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2.
Here’s something worth doing with radicals:  Show that 
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(both are expressions for 
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; the first one uses the angle difference identity and the second one uses the half-angle formulas)
Imaginary and Complex Numbers

1.
What are the two things you have to look out for when determining the domain of a function?

2.
What does your calculator reply when you ask it the following?

a.
9 ÷ 0




b.
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Rational Functions
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a. Find the y-intercept: __________


b. Find the x-intercepts: ________________

c. Find the vertical asymptote: _____________

d. Convert to quotient-remainder form: 

______________________________

e. Find the long-term behavior (in this case, a slant (oblique) asymptote). ____________


f.
Put it all together in a sketch!

Trigonometry

1.
Ask your calculator the following questions and write down its response:

a. tCollect(sin(17¬)*cos(28¬)+sin(28¬)*cos(17¬))

b. tCollect(sin(37¬)*cos(23¬)+sin(23¬)*cos(37¬))
c. tCollect(sin(31¬)*cos(18¬)+sin(18¬)*cos(31¬))

d. tCollect(sin(x)*cos(y)+sin(y)*cos(x))
e. Use your answer to (d) to explain why (a) and (b) were nice but (c) was hideous.

2. (Ambiguous Case – Two Solutions) Find the missing angles and sides.  Do it two ways: with the Law of Sines and the Law of Cosines  [Larson, Hostetler, and Edwards, Precalculus with Limits: A Graphing Approach, Example 5, p. 431]
A = 20.5°

B = __________ or ___________

C = __________ or ___________


a = 12 meters


b = 31 meters


c = __________ or ___________

Know Your Mathematics – Know Your Machine

Real vs. Complex Numbers in Calculations

If 
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What should the graph look like?

If 
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, what is the domain of 
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What should the graph look like?

Variable Names

Try factor(x^2-2xy+y^2) and factor(x^2-2x*y+y^2)
What is the difference between the two expressions?  Why do you get different answers?

Limitations of “Solve” – Using Inverse Functions

Find all solutions to the equation 
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[Ohio Council of Teachers of Mathematics 2002 Contest, written by Duane Bollenbacher, Bluffton College]
Teasers:

1.
Is the number 
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 rational or irrational? [UCSMP Advanced Algebra, question #19, page 355]

2.
20022002 is a palindrome (reads the same backwards and forwards).  Find exactly three natural numbers, each one of them a palindrome of at least two digits, whose product is 20022002. By Duane Bollenbacher, Bluffton College; From his “Puzzle Corner” in the OCTM Newsletter, March 2002.
3.
Solve for x and y: 
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[Swokowski and Cole, Precalculus: Functions and Graphs.  Question #11, page 538]
Some Good Questions


1. The function f (x) = -x3 + 5x2 + k∙x + 3 is graphed at right, where k is some integer.  Use the graph and your knowledge of polynomials to find k. 

(for an additional challenge, multiply the polynomial through by a constant)

2. The teachers in the Valley Heights school district receive a starting salary of $30,000 and a $2000 raise for every year of experience.  The teachers in the Lower Hills district also receive a starting salary of $30,000, but they receive a 5% raise for every year of experience.

(a) After how many years of experience will teachers in the two school districts make the same salary (to the nearest year)?

(b) Is your answer in (a) the only solution, or are there more?

(c) Ms. Jones and Mr. Jacobs graduate from college and begin teaching at the same time, Ms. Jones in the Valley Heights system and Mr. Jacobs in Lower Hills.  Will the total amount Mr. Jacobs earns in his career ever surpass the amount Ms. Jones earns?  After how many years (to the nearest year)?

3. If 
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[Ohio Council of Teachers of Mathematics 2002 Contest, written by Duane Bollenbacher, Bluffton College]

Follow-up questions:  

· Why is this = 7?  

· If the answer is really 7, shouldn’t there be a way to get that more easily than expanding a big radical expression?

4. Given an arithmetic sequence a with first term t and common difference d, …

a. Show that a6 + a9 = a3 + a12
b. Show that if m + n = j + k, then    am + an = aj + ak
You can find tCollect under F2 | Trig
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Xscl = 1; Yscl = 1;


all intercepts are integers.





You have to include the multiplication sign; xy is not the same as x*y
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#2, and #5 might not look like exponent questions, but remember that the square root is the same as the ½ power!





Several more questions here in the classroom, especially involving division; cut to save space.
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Remember that there are two ways to write a rational function: with a numerator and denominator or with a quotient and remainder.  Either version is good for finding vertical asymptotes.


The numerator-denominator version is good for x- and y-intercepts.


The quotient-and-remainder version will provide you with information about the long-term behavior, including horizontal asymptotes, oblique asymptotes, or non-linear long-term behavior.
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To convert num-denom to quotient-remainder: Do the division by hand, or use PropFrac() on your calc.
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To convert quotient-remainder to num-denom: Do the multiplication by hand, or use ComDenom() on your calc.
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