CALCULUS

LENGTH OF TIME: 

90 minutes, every day, for one semester (91 days)

GRADE LEVEL: 

12

COURSE STANDARDS:

1. With the aid of technology, graph and interpret functions, regression equation of best fit, limits, asymptotes, and continuity. (PA Std 2.11.11.A, 2.6.11.B, 2.8.11.S)

2. Interpret, calculate and apply first and second derivative to various real life and routine problems. (PA Std 2.11.11.B, 2.11.11.C)

3. Interpret, calculate and apply integrals to various real life and routine problems. (PA Std 2.11.11.E)

RELATED PA ACADEMIC STANDARDS FOR MATHEMATICS
2.6
Statistics and Data Analysis

2.6.11.b  Use appropriate technology to organize and analyze data taken from the local 

community.

2.8
Algebra and Functions

2.8.11.s  Analyze properties and relationships of functions (e.g., linear, polynomial, 
rational, trigonometric, exponential, logarithmic)

2.11
Concepts of Calculus

2.11.11.a  Determine maximum and minimum values of a function over a specified 
interval.

2.11.11.b  Interpret maximum and minimum values in problems situations.

2.11.11.c  Graph and interpret rates of growth/decay

2.11.11.e  Estimate areas under curves using sequences of areas

PERFORMANCE ASSESSMENTS:

Students will demonstrate achievement of the standards by:

1. Graphing and interpreting various functions. (Course Standard 1)

2. Determining the limits, asymptotes and continuity of various functions by interpreting the formulas and graphs (Course Standard 1)

3. Calculating first and higher order derivatives of various functions and equations.  (Standard 2)

4. Solving velocity, acceleration, maximum and minimum, change and other application problems using the derivative.  Related Rate Project (Course Standard 2)

5. Calculating the integral of various equations. (Course Standard 3)

6. On-going teacher observation (Course Standard 1 – 3)

7. Daily homework assignments (Course Standard 1 – 3)

8. Class work activities (Course Standard 1 – 3)

9. End of semester examinations (Course Standard 1 – 3) 

DESCRIPTION OF COURSE:

This course is designed to develop a knowledge of differential and integral calculus and its application.  Course content includes analytic geometry, elementary functions, the concept of limits, derivatives and their application, differential equations, and the definite integral and its application. The use of technology is integrated throughout the course to provide a balance approach to the learning of calculus.

TITLES OF UNITS:

1. Pre-requisites for Calculus




10 days

· Lines

· Functions/graphs

· Functions/logarithms

· Trig functions

2. Limits and Continuity





15 days

· Rates of change and limits

· Limits involving infinity

· Continuity

· Rats of change and tangent lines

3. Derivatives






20 days

· Derivative of a function

· Differentiability

· Rules for differentiation

· Velocity and other rates of change

· Derivatives of trig functions

· Chain rule

· Implicit differentiation

4. Applications of Derivatives




18 days

· Extreme values of functions

· Mean value theorem

· Connecting f’ and f” with the graph of f

· Modeling and optimization

5. The Definite Integral





23 days

· Estimating with finite sums

· Definite integrals

· Definite integrals and anti-derivatives

· Fundamental theorem of calculus

6. Review and Final Course Assessment



4 days

SAMPLE INSTRUCTIONAL STRATEGIES:

1. Written tasks and tests

2. Problem solving

3. Class presentations

4. Large and small group instruction

5. Technology assisted learning/instruction

6. Cooperative learning groups

7. Oral presentations

8. Homework

9. Differentiation instruction

MATERIALS:

1. Calculus Graphical, Numerical, Algebraic. Ross L. Finney, Franklin D. Demana, Bert K. Waits, Daniel Kennedy; Prentice Hall, 2003 

2. Supplemental material

3. Calculator and overhead calculator

4. Teacher made worksheets

5. Teacher made information sheets

METHODS OF ASSISTANCE AND ENRICHMENT:

1. Teaching note taking, study and test taking skills

2. Structuring learning

3. Assigning individual work based on students’ deficiencies and proficiencies

4. Administering retests based on homework completion
5. Peer tutoring

6. After school individual help program

PORTFOLIO DEVELOPMENT:

Students will enter work which gives evidence of continued growth and improvement such as major comprehensive projects, testing results, written responses to thinking involved in solving problems and personal reflections on strengths, weaknesses and areas of accomplishment.  Entries will give substantial evidence of accomplishment of written curriculum.

METHODS OF EVALUATION:

1. Quizzes

2. Tests

3. Reports and/or projects

4. Homework

5. Class work

6. Final Examination

INTEGRATED ACTIVITIES:

1.
Concepts


-students will apply a variety of strategies to solve real world and routine 

  problems dealing with functions, derivatives, and integrals

2.
Communication


-students are required to give written and oral solutions to various problems 

  throughout each unit of study

3.
Thinking/Problem Solving


-students will apply techniques of problem solving to problems in each unit of 

  study - they must use formulas, calculators, and various strategies to solve these 

  problems

4.
Application of Knowledge


-students will be involved in individual and group projects which incorporate 

  math problem solving and presentation skills

5.
Interpersonal Skills

-students often work in groups and do peer teaching
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