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5.1  Using the Mean Value Theorem 3.E ���3�U�R�Y�L�G�H���U�H�D�V�R�Q�V���R�U���U�D�W�L�R�Q�D�O�H�V���I�R�U���V�R�O�X�W�L�R�Q�V��
�D�Q�G���F�R�Q�F�O�X�V�L�R�Q�V��

5.2  Extreme Value Theorem, Global 
Versus Local Extrema, and 
Critical Points

3.E ���3�U�R�Y�L�G�H���U�H�D�V�R�Q�V���R�U���U�D�W�L�R�Q�D�O�H�V���I�R�U���V�R�O�X�W�L�R�Q�V��
�D�Q�G���F�R�Q�F�O�X�V�L�R�Q�V��
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5.3  Determining Intervals on 
Which a Function is Increasing 
or Decreasing

2.E ���'�H�V�F�U�L�E�H���W�K�H���U�H�O�D�W�L�R�Q�V�K�L�S�V���D�P�R�Q�J���G�L�¬�H�U�H�
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Activity Topic Suggested Activity

1 5.3 Critique Reasoning 
Arrange students in groups of four to six, provide them with a function’s derivative 
���H���J������g x x5 3)� �� � � , and ask them to determine if g(x) is increasing or decreasing at 

a spec�L�®�F��x���Y�D�O�X�H�����I�R�U���H�[�D�P�S�O�H����x 3� � �����$�V�N���V�W�X�G�H�Q�W�V���W�R���V�K�D�U�H���W�K�H���U�H�D�V�R�Q�L�Q�J���I�R�U���W�K�H�L�U��
�F�R�Q�F�O�X�V�L�R�Q���Z�L�W�K���F�O�D�V�V�P�D�W�H�V���L�Q���W�K�H�L�U���J�U�R�X�S�����0�H�P�E�H�U�V���R�I���W�K�H���J�U�R�X�S���F�D�Q���W�K�H�Q���S�U�R�Y�L�G�H��
�I�H�H�G�E�D�F�N���D�Q�G���V�X�J�J�H�V�W�L�R�Q�V��

2 5.4
5.7

Think-Pair-Share 
Provide students with a graph of f� and a graph of f�������$�V�N���W�K�H�P���W�R���L�G�H�Q�W�L�I�\���U�H�O�D�W�L�Y�H��
�H�[�W�U�H�P�D���D�Q�G���S�U�D�F�W�L�F�H���Z�U�L�W�L�Q�J���M�X�V�W�L�®�F�D�W�L�R�Q�V���I�R�U���U�H�O�D�W�L�Y�H���H�[�W�U�H�P�D���X�V�L�Q�J���W�K�H���®�U�V�W���R�U���V�H�F�R�Q�G��
�G�H�U�L�Y�D�W�L�Y�H���W�H�V�W�����2�Q�F�H���W�K�H�\�o�Y�H���Z�U�L�W�W�H�Q���W�K�H�L�U���M�X�V�W�L�®�F�D�W�L�R�Q�����D�V�N���W�K�H�P���W�R���S�D�L�U���Z�L�W�K���D���S�D�U�W�Q�H�U��
�D�Q�G���V�K�D�U�H���W�K�H�L�U���M�X�V�W�L�®�F�D�W�L�R�Q�V�����6�W�X�G�H�Q�W�V���F�D�Q���W�K�H�Q���G�L�V�F�X�V�V���V�L�P�L�O�D�U�L�W�L�H�V���R�U���G�L�¬�H�U�H�Q�F�H�V���L�Q��
�W�K�H�L�U���M�X�V�W�L�®�F�D�W�L�R�Q���Z�R�U�G�L�Q�J��

3 5.5 Create a Plan 
�3�U�R�Y�L�G�H���V�W�X�G�H�Q�W�V���Z�L�W�K���D���I�X�Q�F�W�L�R�Q���U�H�S�U�H�V�H�Q�W�H�G���D�Q�D�O�\�W�L�F�D�O�O�\���R�Q���D���F�O�R�V�H�G���L�Q�W�H�U�Y�D�O�����$�V�N���W�K�H�P��
to discuss and write x ���Y�D�O�X�H�V���W�K�D�W���D�U�H���Y�L�D�E�O�H���F�D�Q�G�L�G�D�W�H�V���I�R�U���D�E�V�R�O�X�W�H���H�[�W�U�H�P�D�����2�Q�F�H��
they have established the viable candidates, ask them to design a method for analyzing 
�W�K�H���E�H�K�D�Y�L�R�U���R�I���W�K�H���I�X�Q�F�W�L�R�Q�o�V���J�U�D�S�K���D�W���W�K�H���F�D�Q�G�L�G�D�W�H�V���D�Q�G���I�R�U���L�G�H�Q�W�L�I�\�L�Q�J���W�K�H���H�[�W�U�H�P�D��

4 5.8
5.9

�3�U�H�G�L�F�W���D�Q�G���&�R�Q�¬�U�P��
�3�U�R�Y�L�G�H���V�W�X�G�H�Q�W�V���Z�L�W�K���W�K�H���J�U�D�S�K���R�I���D���G�L�¬�H�U�H�Q�W�L�D�E�O�H���I�X�Q�F�W�L�R�Q�����I�R�U���H�[�D�P�S�O�H����
f x x x x4 4 13 2� � � � � � �����E�X�W���G�R���Q�R�W���S�U�R�Y�L�G�H���W�K�H���U�X�O�H���I�R�U���W�K�H���I�X�Q�F�W�L�R�Q�����$�V�N���V�W�X�G�H�Q�W�V�� 
�W�R���V�N�H�W�F�K���D���J�U�D�S�K���R�I���W�K�H���G�H�U�L�Y�D�W�L�Y�H���R�I���W�K�H���I�X�Q�F�W�L�R�Q�����2�Q�F�H���V�W�X�G�H�Q�W�V���D�U�H���G�R�Q�H�����U�H�Y�H�D�O�� 
the rule for f(x)�����$�V�N���V�W�X�G�H�Q�W�V���W�R���F�D�O�F�X�O�D�W�H��f�(x), and use technology to graph f�(x) and 
�F�R�P�S�D�U�H���L�W���W�R���W�K�H�L�U���V�N�H�W�F�K�H�G���J�U�D�S�K��

SAMPLE INSTRUCTIONAL ACTIVITIES
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5 Analytical Applications of Differentiation

SUGGESTED SKILL 

�-�X�V�W�L�®�F�D�W�L�R�Q

3.E

Provide reasons or 
rationales for solutions  
�D�Q�G���F�R�Q�F�O�X�V�L�R�Q�V��
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TOPIC 5.2

Extreme Value Theorem, 
Global Versus Local Extrema, 
and Critical Points

SUGGESTED SKILL 

�-�X�V�W�L�®�F�D�W�L�R�Q

3.E

Provide reasons or 
rationales for solutions and 
�F�R�Q�F�O�X�V�L�R�Q�V��

AVAILABLE RESOURCES

 �ƒ Classroom  
Resource > Why 
We Use Theorem in 
Calculus

 �ƒ Professional 
Development > 

https://apcentral.collegeboard.org/pdf/ap-cm-calculus-extrema.pdf?course=ap-calculus-ab
https://apcentral.collegeboard.org/courses/resources/sign-charts-ap-calculus-exams
https://apcentral.collegeboard.org/courses/resources/sign-charts-ap-calculus-exams
https://apcentral.collegeboard.org/courses/resources/sign-charts-ap-calculus-exams


http://apcentral.collegeboard.com/apc/public/repository/2011_Calculus_FR_Instruction_Commentary.pdf
http://apcentral.collegeboard.com/apc/public/repository/2011_Calculus_FR_Instruction_Commentary.pdf
http://apcentral.collegeboard.com/apc/public/repository/2011_Calculus_FR_Instruction_Commentary.pdf
http://apcentral.collegeboard.com/apc/public/repository/2011_Calculus_FR_Instruction_Commentary.pdf
http://apcentral.collegeboard.com/apc/public/repository/2011_Calculus_FR_Instruction_Commentary.pdf
https://apcentral.collegeboard.org/courses/resources/sign-charts-ap-calculus-exams
https://apcentral.collegeboard.org/courses/resources/sign-charts-ap-calculus-exams
https://apcentral.collegeboard.org/courses/resources/sign-charts-ap-calculus-exams
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http://apcentral.collegeboard.com/apc/public/repository/2011_Calculus_FR_Instruction_Commentary.pdf
http://apcentral.collegeboard.com/apc/public/repository/2011_Calculus_FR_Instruction_Commentary.pdf
http://apcentral.collegeboard.com/apc/public/repository/2011_Calculus_FR_Instruction_Commentary.pdf
http://apcentral.collegeboard.com/apc/public/repository/2011_Calculus_FR_Instruction_Commentary.pdf
http://apcentral.collegeboard.com/apc/public/repository/2011_Calculus_FR_Instruction_Commentary.pdf
https://apcentral.collegeboard.org/courses/resources/sign-charts-ap-calculus-exams
https://apcentral.collegeboard.org/courses/resources/sign-charts-ap-calculus-exams
https://apcentral.collegeboard.org/courses/resources/sign-charts-ap-calculus-exams
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5 Analytical Applications of Differentiation

LEARNING OBJECTIVE
FUN-4.A

Justify conclusions about 
the behavior of a function 
based on the behavior of its 
�G�H�U�L�Y�D�W�L�Y�H�V��

ESSENTIAL KNOWLEDGE
FUN-4.A.3

Absolute (global) extrema of a function on a 
closed interval can only occur at critical points 
�R�U���D�W���H�Q�G�S�R�L�Q�W�V��

ENDURING UNDERSTANDING

FUN-4

http://apcentral.collegeboard.com/apc/public/repository/2011_Calculus_FR_Instruction_Commentary.pdf
http://apcentral.collegeboard.com/apc/public/repository/2011_Calculus_FR_Instruction_Commentary.pdf
http://apcentral.collegeboard.com/apc/public/repository/2011_Calculus_FR_Instruction_Commentary.pdf
http://apcentral.collegeboard.com/apc/public/repository/2011_Calculus_FR_Instruction_Commentary.pdf
http://apcentral.collegeboard.com/apc/public/repository/2011_Calculus_FR_Instruction_Commentary.pdf
https://apcentral.collegeboard.org/courses/resources/sign-charts-ap-calculus-exams
https://apcentral.collegeboard.org/courses/resources/sign-charts-ap-calculus-exams
https://apcentral.collegeboard.org/courses/resources/sign-charts-ap-calculus-exams
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LEARNING OBJECTIVE
FUN-4.A

Justify conclusions about 
the behavior of a function 
based on the behavior of its 
�G�H�U�L�Y�D�W�L�Y�H�V��

https://apcommunity.collegeboard.org/group/apcalculus/discussion-boards/-/message_boards/view_message/44851109
https://apcommunity.collegeboard.org/group/apcalculus/discussion-boards/-/message_boards/view_message/44851109
https://apcommunity.collegeboard.org/group/apcalculus/discussion-boards/-/message_boards/view_message/44851109
https://apcommunity.collegeboard.org/group/apcalculus/discussion-boards/-/message_boards/view_message/44851109
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LEARNING OBJECTIVE
FUN-4.A

Justify conclusions about 
the behavior of a function 
based on the behavior of its 
�G�H�U�L�Y�D�W�L�Y�H�V��

ESSENTIAL KNOWLEDGE
FUN-4.A.7

The second derivative of a function may 
determine whether a critical point is the 
location of a relative (local) maximum or 
�P�L�Q�L�P�X�P��

FUN-4.A.8

When a continuous function has only one 

http://apcentral.collegeboard.com/apc/public/repository/2011_Calculus_FR_Instruction_Commentary.pdf
http://apcentral.collegeboard.com/apc/public/repository/2011_Calculus_FR_Instruction_Commentary.pdf
http://apcentral.collegeboard.com/apc/public/repository/2011_Calculus_FR_Instruction_Commentary.pdf
http://apcentral.collegeboard.com/apc/public/repository/2011_Calculus_FR_Instruction_Commentary.pdf
http://apcentral.collegeboard.com/apc/public/repository/2011_Calculus_FR_Instruction_Commentary.pdf
https://apcentral.collegeboard.org/courses/resources/sign-charts-ap-calculus-exams
https://apcentral.collegeboard.org/courses/resources/sign-charts-ap-calculus-exams
https://apcentral.collegeboard.org/courses/resources/sign-charts-ap-calculus-exams
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LEARNING OBJECTIVE
FUN-4.A

Justify conclusions about 
the behavior of a function 
based on the behavior of its 
�G�H�U�L�Y�D�W�L�Y�H�V��

ESSENTIAL KNOWLEDGE
FUN-4.A.9

Key features of functions and their derivatives 
�F�D�Q���E�H���L�G�H�Q�W�L�®�H�G���D�Q�G���U�H�O�D�W�H�G���W�R���W�K�H�L�U���J�U�D�S�K�L�F�D�O����
�Q�X�P�H�U�L�F�D�O�����D�Q�G���D�Q�D�O�\�W�L�F�D�O���U�H�S�U�H�V�H�Q�W�D�W�L�R�Q�V��

FUN-4.A.10

Graphical, numerical, and analytical information 
from f ' and f " can be used to predict and 
explain the behavior of f��

ENDURING UNDERSTANDING

FUN-4

�$���I�X�Q�F�W�L�R�Q�o�V���G�H�U�L�Y�D�W�L�Y�H���F�D�Q���E�H���X�V�H�G���W�R���X�Q�G�H�U�V�W�D�Q�G���V�R�P�H���E�H�K�D�Y�L�R�U�V���R�I���W�K�H���I�X�Q�F�W�L�R�Q����

TOPIC 5.8

Sketching Graphs 
of Functions and 
Their Derivatives

SUGGESTED SKILL 

�&�R�Q�Q�H�F�W�L�Q�J��
�5�H�S�U�H�V�H�Q�W�D�W�L�R�Q�V

2.D

Identify how mathematical 
characteristics or 
properties of functions 
are related in different 
�U�H�S�U�H�V�H�Q�W�D�W�L�R�Q�V��
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TOPIC 5.9

Connecting a Function, 
Its First Derivative, and 
Its Second Derivative

LEARNING OBJECTIVE
FUN-4.A

Justify conclusions about 
the behavior of a function 
based on the behavior of 
�L�W�V�{�G�H�U�L�Y�D�W�L�Y�H�V��

ESSENTIAL KNOWLEDGE
FUN-4.A.11

Key features of the graphs of f, f ', and f " are 
�U�H�O�D�W�H�G���W�R���R�Q�H���D�Q�R�W�K�H�U��

ENDURING UNDERSTANDING

FUN-4

�$���I�X�Q�F�W�L�R�Q�o�V���G�H�U�L�Y�D�W�L�Y�H���F�D�Q���E�H���X�V�H�G���W�R���X�Q�G�H�U�V�W�D�Q�G���V�R�P�H���E�H�K�D�Y�L�R�U�V���R�I���W�K�H���I�X�Q�F�W�L�R�Q����

SUGGESTED SKILL 

�&�R�Q�Q�H�F�W�L�Q�J��
�5�H�S�U�H�V�H�Q�W�D�W�L�R�Q�V

2.D

Identify how mathematical 
characteristics or 
properties of functions 
are related in different 
�U�H�S�U�H�V�H�Q�W�D�W�L�R�Q�V��
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TOPIC 5.10

Introduction to 
Optimization Problems

LEARNING OBJECTIVE
FUN-4.B

Calculate minimum and 
maximum values in applied 
contexts or analysis of 
�I�X�Q�F�W�L�R�Q�V��

ESSENTIAL KNOWLEDGE
FUN-4.B.1

The derivative can be used to solve 
�R�S�W�L�P�L�]�D�W�L�R�Q���S�U�R�E�O�H�P�V�����W�K�D�W���L�V�����®�Q�G�L�Q�J���D��
minimum or maximum value of a function on a 
�J�L�Y�H�Q���L�Q�W�H�U�Y�D�O��

ENDURING UNDERSTANDING

FUN-4

�$���I�X�Q�F�W�L�R�Q�o�V���G�H�U�L�Y�D�W�L�Y�H���F�D�Q���E�H���X�V�H�G���W�R���X�Q�G�H�U�V�W�D�Q�G���V�R�P�H���E�H�K�D�Y�L�R�U�V���R�I���W�K�H���I�X�Q�F�W�L�R�Q������

SUGGESTED SKILL 

�&�R�Q�Q�H�F�W�L�Q�J��
�5�H�S�U�H�V�H�Q�W�D�W�L�R�Q�V

2.A
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TOPIC 5.11

Solving Optimization 
Problems
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