Math 430
Final exam 

Mathematics content portion

1.  True/False   If true, justify why.  If false, provide a counterexample. 


a.  The reciprocal of a prime number (1/p) is always rational.


b.  The reciprocal of a prime number for p>5 is always a decimal with an infinite 

      decimal expansion that repeats. 


c.  Any 3 positive integers can be the sides of a triangle.


d.  The following is the equation of a pair of lines:            
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e.  “SSA” never produces a unique triangle and hence is not a triangle congruence 

theorem
f. Squaring both sides of an equation will always produce solutions to the equation. 
g. Cubing both sides of an equation will always produce solutions to the equation.

h. Subtracting the same expression from both sides of an equation will always produce a new equation with the same solutions.

i. We cannot define the inverse of a function unless the function is one to one on its entire domain.

2. Given the circle 
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  and the line 
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, what conditions on h,k,r, a,b,c will guarantee that …

a. The line is tangent to the circle at 1 point 
hint: think implicit differentiation
b. The line intersects the circle twice

c. The line never intersects the circle

On the next page you will find two problems.  Choose one of them to do. 

3.   Look at the figure below and answer the question. 
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OR
3. You are given a right circular cone with height 10 cm and base radius r.  You slice the cone into slices that are parallel to its base.  You have a slice at the ..

O cm mark  (the “ground”)
1 cm mark

2 cm mark

3 cm mark

…..

10 cm mark ( the tip)
The slice taken at the 4 cm mark ( note this means it is 6cm from the tip and 4cm from the base) has radius 5.  

a. What is the radius of this cone?

b. Find the radius of each of the 11 sections. 

c. Find the average radius of the 11 sections, call this R. 

d. Find the value 
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 .  What does this approximate and why?
       e.  How does the value in part d compare to the true volume of the cone, [image: image5.wmf]6250
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            cubic cm?
Math 430

Final exam 

Mathematics teaching portion

I. Implement your lesson that you designed for the midterm.  

When answering these questions, remember that I was not there and that I want a snapshot of what happened in the class.  I want to feel like I was there observing. 

II. Provide written responses to the following questions:

0.  What inspired you to choose the activity that you chose?

1. What were the objectives of your lesson and were they met?  What evidence do you have that the objectives were met (provide student work samples OR student quotes).

2. How could the lesson be extended—what would be the natural “next steps” for another lesson that could illustrate similar ideas or expand on the ideas that you had developed?

3. What went well?  What do not go so well?  Explain.

4. What kinds of “speed bumps” did you encounter during implementation that you did not expect?  How did you react?

5. How would you use your experience of teaching the lesson to change the lesson to make it better?  Explain—be specific. 

6. Look up the NCTM process standards and explain which ones your lesson addressed and how. 

7. What college or high school level mathematics does your lesson help prepare the kids for?

III. Share with the class during the final exam time the following:

1. The objectives/goals of the lesson

2. The activity you used to achieve these goals.  

i. Make copies of any worksheets used and any “teacher notes” you have about the content involved in the lesson. 

ii. Bring any manipulatives you used to share with the class. 

iii. Step the class through a portion of the lesson when appropriate.  By this I mean, have us actually carry out a portion of your activity but keep to your time limit of 20 min.  

3. The pleasant and unpleasant surprises when implementing the lesson.  

4. Ideas on how to make the lesson better

5. What mathematics this lesson involved and how it connects to the stuff (ideas, content, concepts) we did in class. 
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