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     the following requirements 
Department:  Math   for graduation:            Department Approval:          Date 
     (    )  



Calculus	  BC	  AP	   	   Course	  Outline	  

	   2	  

 
 
3- Material of Instruction  
 
 a. Text 
       • Title: Calculus, A Complete Course (Third Edition, 2007)  
    • Authors: Ross L. Finney, Franklin  D. Demana, Bert K. Waits, and Daniel Kennedy  
    • Publisher: Pearson Custom Publishing  
  
   b.   Supplemental Materials and Resources  
  • Multiple-Choice & Free-Response Questions in Preparation for the AP Calculus BC  
   Examination, eighth Edition, David Lederman,  D & S Marketing Systems, Inc.   
   • Released AP Multiple-Choice Questions Collection 1997, 1998,  2003, 2008, 2012, 2013, 
  •  Released AP Free Response Questions Collection 1998-2017, College Board  
 
	   c.	   Tools,	  Equipment,	  Technology	  
	   	   •	   Graphing	  calculator	  TI-‐89 
 
4- Course Objectives  
  By	  the	  end	  of	  this	  course,	  the	  students	  will	  know	  the	  concepts	  necessary	  for	  the	  standard	  

	   calculus	   sequence	   (second	   course	   in	   calculus	   series)	   including	   functions	   and	   graphs,	  
	   limits	   and	   continuity,	   derivatives	   and	   applications,	   definite	   integrals	   and	   applications,	  
	   anti-‐differentiation	   and	   Euler’s	   Method,	   differential	   equations	   and	   slope	   fields,	  
	   mathematical	   modeling,	   L’Hôpital’s	   Rule,	   improper	   integrals,	   partial	   fractions,	   infinite	  
	   series	  including	  power	  series	  and	  Taylor	  series,	  parametric,	  vector,	  and	  polar	  functions.	  	  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



!"#$%#%&'(!')*' ' !+%,&-'.%/#01-'

' U'

5- Standards (the College Board has grouped the concepts of calculus into four big ideas) 
 
 

a. Big Idea 1: Limits 
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 b. Big Idea 2: Derivatives 
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 c. Big Idea 3: Integrals and the Fundamental Theorem of Calculus 
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 d. Big Idea 4: Series 
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6-‐	  	   Units	  of	  Study:	  
	  

a. Big Idea 1: Limits  
2. Limits and Continuity (California	  Standards	  1.0,	  2.0,	  3.0)  

    2.1 Rates of Change and Limits  
    2.2 Limits Involving Infinity  
    2.3 Continuity  
    2.4 Rates of Change and Tangent Lines  
  
 b.  Big Idea 2: Derivatives  
    3. Derivatives   (California	  Standards	  4.0,	  5.0,	  6.0,	  7.0) 
    3.1 Derivative of a Function  
   3.2 Differentiability  
    3.3 Rules for Differentiation  
    3.4 Velocity and Other Rates of Change  
   3.5 Derivatives of Trigonometric Functions  
    3.6 Chain Rule  
    3.7 Implicit Differentiation  
    3.8 Derivatives of Inverse Trigonometric Functions  
    3.9 Derivatives of Exponential and Logarithmic Functions  
   
  4.   Applications of Derivatives (California	  Standards	  8.0,	  9.0,	  10.0,	  11.0,	  12.0) 
   4.1 Extreme Values of Functions  
    4.2 Mean Value Theorem  
   4.3 Connecting f ’ with f ” with the Graph of f  
    4.4 Modeling and Optimization  
    4.5 Linearization  
    4.6 Related Rates  
 
 c.  Big Idea 3: Integrals and the Fundamental Theorem of Calculus 
    5.  The Definite Integral (California	  Standards	  13.0,	  15.0) 
   5.1 Estimating with Finite Sums  
    5.2 Definite Integrals  
    5.3 Definite Integrals and Antiderivatives  
    5.4 Fundamental Theorem of Calculus  
    5.5 Trapezoidal Rule  
  
         6.       Differential Equations and Mathematical Modeling (California	  Standard	  17.0,	  18.0,	  
	   	   	   19.0,	  20.0,	  21.0,	  27.0)	  
 
    6.1 Antiderivatives and Slope Fields & Euler’ Method 
    6.2 Antiderivatives by Substitution  
    6.3 Antiderivatives and by Parts  
    6.4 Exponential Growth and Decay  
    6.5 Population Growth  
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        7.       Applications of Definite Integrals (California	  Standards	  14.0,	  16.0)	  
  
    7.1 Integral as Net Change   
    7.2 Areas in the Plane  
    7.3 Volumes  
    7.4 Lengths of Curves  
 
     8.       Sequences, L’Hôpital’s Rule, Improper Integrals	  (California	  Standards	  19.0,	  22.0)	  
 
    8.1 L’Hôpital’s Rule  
     8.2 Relative Rates of Growth  
              8.3 Improper Integrals  
   8.4 Partial Fractions and Integral Tables  
 
        10         Parametric, Vector, and Polar Functions (This	  is	  not	  a	  California	  Standard,	  but	  it	  
	   	   	   	  	  is	  included	  to	  comply	  with	  the	  College	  Board	  Standard	  for	  Calculus	  BC	  AP) 
    10.1 Parametric Functions  
   10.2 Vectors in the Plane  
    10.3 Polar Functions 
 
 d. Big Idea 4: Series 
 
     8.        Sequences, L’Hôpital’s Rule, Improper Integrals	  	  
 
      8.1 L’Hôpital’s Rule 
 
    9.   Infinite Series (California	  Standards	  23.0,	  24.0,	  25.0,	  26.0,	  27.0) 
   9.1 Power Series  
    9.2 Taylor Series  
   9.3 Taylor’s Theorem  
   9.4 Radius of Convergence  
   9.5 Testing Convergence at Endpoints  
 
7-‐	  	   Activities:	  
	   •	   Lecture	  
	   •	   Discussion	  
	   •	   Exploration	  with	  Graphing	  calculator	  
	   •	   Students	  will	  have	  daily	  assignments.	  	  They	  will	  be	  assessed	  using	  daily	  quizzes	  and	  	  
	   	   weekly	  tests	  as	  well	  as	  the	  final	  exams.	  
	  
	  
	  
	  
	  
	  
	  




