Mathematics for Teachers

Study Guide

1. Explain the difference between inductive and deductive reasoning.  What are some pitfalls one might encounter in using inductive reasoning?  What can be done to minimize or avoid them?  Does deductive reasoning always produce a true conclusion?  Why or why not.  Give examples of  instances in which both inductive and deductive reasoning lead to false conclusions.

2. Assume that the following statements are true:

    

All “A” students study regularly.



Mel studies regularly.

Decide if any valid conclusion can be drawn from these two statements.  If so,   draw a Venn diagram to illustrate.  If not, draw a Venn diagram to illustrate.

3. Given the statement:”If x = 5, then x – 3 > 0.”  Write the inverse, converse, and contrapositive of the statement and indicate which are in fact true statements.  Produce a counterexample to show that the statements you classified as false are false.

4. Consider the sequence -5, -1, 3, ….  Classify this sequence as arithmetic, geometric, or neither.  If it is arithmetic, give the values of a and d.  Find the 23rd   term of the sequence.
5. Write the next 3 terms of a geometric sequence that begins 3, 12….

6. A well is 50 feet deep.  A snail climbs up 7 feet each day and slips back 3 feet at night.  How many days will it take the snail to get out of the well?

7. Consider the following exemplars:                           
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Use inductive reasoning to find the sum:  
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8. Consider the following Pica-Centro Game:

                       Guess        Correct Digit,           Correct Digit

                                       Wrong Position        Correct Position
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What is the secret number, and how did you determine it?

9. Be able to state each of the following and give an illustration when appropriate:

a. Definition of inductive reasoning.

b. Definition of deductive reasoning.

c. Definition of a geometric sequence.

d. Definition of an arithmetic sequence.

e. Polya’s four rules for solving a problem.
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