Calculus 30 Exploration Critical Numbers and Maximum/Minimum Values
Tracey Uhrich, RCHS, Grade 12, Calculus

Artifact Summary- Students are grouped together to explore the relationship between the vertex of
guadratic functions that they have learned in previous math courses with derivatives and critical
numbers in Calculus. By allowing the exploration they are able to think critically, work
collaboratively, and use digital technology (graphing calculators or Desmos software) to create
connections. At the end of the exploration each group has the chance to speak with me where | invite
more conversations about how they made the connection and can apply that to what we are learning
in Calculus. | have attached three student work samples to show what they came up with.

A. Inyour groups discuss the ways you can find the maximum or minimum values for the following
functions. Use those methods to actually find the maximum or minimum values.

y=x2—4x—12
y=—x*-1x+6
y= 2x*~-7x—15
y= —x%—1x+12
y=2x*—11x+12

Possible sample questions to guide your discussion:

1. What does maximum/ minimum refer to?
2. How can you find the maximum or minimum?
3. What methods can you use to determine the maximum or minimum?



Record your work/thoughts in the space provided:

B. Asa group, find the derivative of each of the above functions you found the maximum or
minimum for in part A. Set the derivative equal to zero and solve for the variable. What

connections can you make to the graphs you have?



Do you work and record connections in this box:

C. Interview time! Your group and | will discuss your findings!




Reflection: This activity went quickly because the student’s knowledge of maximum and
minimum values was excellent from other math classes. Next time | would add a part D to the
activity in which 1 had the students look at relative maximums and minimums and cubic

functions.
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A. In your groups discuss the ways you can find the maximum or minimum values for the following

functions:
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y = 2x? - 11x + 12

Possible sample questions to guide your discussion:

1.  What does maximum/ minimum refer to?
2. How can you find the maximum or minimum?
3. What methods can you use to determine the maximum or minimum?
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Record your work/thoughts in the space provided:
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B. Take the derivative of each of the above functions you found the maximum or minimum for in
part A. Set the derivative equal to zero and solve for the variable. What connections can you

make?




Do you work and record connections in this box:
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A. In your groups discuss the ways you can find the maximum or minimum values for the following

functions: G r@P L\
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Possible sample questions to guide your discussion:

1. What does maximum/ minimum refer to?
2. How can you find the maximum or minimum?
3. What methods can you use to determine the maximum or minimum?
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Record your work/thoughts in the space provided:
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B. Take the derivative of each of the above functions you found the maximum or minimum for in
part A. Set the derivative equal to zero and solve for the variable. What connections can you
make?




Do you work and record connections in this box:
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A. Inyour groups discuss the ways you can find the maximum or minimum values for the following
functions:

Oy=x-ax-12
@y= -x2-1x+6
(4y= 2% ~7x~15
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By = 2x% — 11x + 12

Possible sample questions to guide your discussion:

1.  What does maximum/ minimum refer to?
2. How can you find the maximum or minimum?
3. What methods can you use to determine the maximum or minimum?
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Record your work/thoughts in the space provided:

B. Take the derivative of each of the above functions you found the maximum or minimum for in
part A. Set the derivative equal to zero and solve for the variable. What connections can you

make?




Do you work and record connections in this box:
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