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Topics Covered in Calculus BC 

A   Functions, Graphs, and Limits 

 

 

 1. Analysis of graphs 

Pages 

 

throughout 

 2. Limits or functions (including one sides limits) 

  a. An intuitive understanding of the limiting 
process 

 

59−60 

  b. Calculating limits using algebra 60−63, 65, 443−444 

  c. Estimating limits from graphs or tables of 
data 

59−60, 63−64, 70−71, 75, 78−82, 141−142, 448−452 

 3. Asymptotic and unbounded behavior 

  a. Understanding asymptotes in terms of 
graphical behavior 

70−75 

  b. Describing asymptotic behavior in terms of 
limits involving infinity 

70−75 

  c. Comparing relative magnitudes of functions 
and their rates of change 

73−75, 457−460 

 4. Continuity as a property of functions 

  a. An intuitive understanding of continuity 

78 

  b. Understanding continuity in terms of limits 78−82 

  c. Geometric understanding of a graphs of 
continuous functions (Intermediate Value 
Theorem and Extreme Value Theorem) 

78−83, 191−193 

 5. Parametric, polar, and vector functions 132, 155−156, 537−541, 544−551, 555−564 (parametric 
functions in precalculus framework 29−33, 39) 

 

B   Derivatives 

 

 

 1. Concept of the derivative 

  a. Derivative presented graphically, 
numerically, and analytically 

Pages 

 

 

99−104, 119−120, 177 

  b. Derivatives interpreted as an instantaneous 
rate of change 

123, 127−134 

  c. Derivative defined as the limit of the 
difference quotient 

99−100, 104, 109−110, 116−120, 141−142, 177, 
298−299 
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  d. Relationship between differentiability and 

continuity 
109, 113 

 2. Derivative at a point 

  a. Slope of a curve at a point 

 

87−90, 99, 101−102, 118, 122, 129, 133-134, 145, 
155−157, 162−165, 170, 173, 179−180, 202, 418−419 

  b. Tangent line to a curve at a point and local 
linear approximation 

87−90, 109−110, 118, 122, 129, 133−134, 145, 
155−157, 162−165, 170, 174, 179−180, 202, 237−239, 
418−419 

  c. Instantaneous rate of change as the limit of 
average rate of change 

59−60, 87−88, 91, 127−129, 133−134 

  d. Approximate rate of change from graphs and 
tables of values 

87−88, 103−104 

 3. Derivative as a function 

  a. Corresponding characteristics of graphs of f 
and f ′  

101−102, 202−203, 209−211, 214, 216−218 

  b. Relationship between the increasing and 
decreasing behavior of f and the sign of f ′  

202−203, 209−211, 214, 216−218 

  c. The Mean Value Theorem and its geometric 
consequences 

200−204 

  d. Equations involving derivatives 127−128, 130−131, 205 

 4. Second derivatives 

  a. Corresponding characteristics of the graphs 
of f, ,f ′  and f ′′  

 

211−218 

  b. Relationship between the concavity of f and 
the sign f ′′  

211−218 

  c. Points of inflection as places where concavity 
changes 

211−218 

 5. Applications of derivatives 

  a. Analysis of curves, including the notions of 
monotonicity and concavity 

 

191−197, 202−203, 209−211, 214, 215−218 

  b. Analysis of planar curves given in parametric 
form, polar form, and vector form, including 
velocity and acceleration vectors 

132−133, 155−156, 537−541, 548−550, 559 (parametric 
functions in precalculus framework 29−33, 39) 

  c. Optimization, both absolute (global) and 
relative (local) extrema 

191−197, 202−203, 209−211, 214, 215−218, 223−229 

  d. Modeling rates of change, including related 
rates problems 

242−244, 250−254 

  e. Use of implicit differentiation to find the 
derivative of an inverse function 

170−172, 179 
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  f. Interpretation of derivative as a rate of 

change in varied applied contexts, including 
velocity, speed, and acceleration 

153, 172, 182−183, 202, 205, 213−215, 250−254, 
364−360, 366−372 

  g. Geometric interpretation of differential 
equations via slope fields and the relationship 
between slope fields and derivatives of 
implicitly defined functions 

325−330, 346−347, 350, 370−372 

  h. Numerical solution of differential equations 
using Euler’s method 

329−330 

  i. L’Hôpital’s rule, including its use in 
determining convergence of improper 
integrals and series 

448−454, 465, 511, 519, 524 

 6. Computation of derivatives 

  a. Knowledge of derivatives of basic functions, 
including power, exponential, logarithmic, 
trigonometric, and inverse trigonometric 
functions 

 

116−117, 121−122, 141−145, 166−167, 171−174, 
177−182 

  b. Basic rules for the derivative of sums, 
products, and quotients of functions 

117−122 

  c. Chain rule and implicit differentiation 153−156, 162−167, 179−180, 182 

  d. Derivatives of parametric, polar, and vector 
functions 

155−156, 538, 548−550, 559 

 

C   Integrals 

 

 

 1. Interpretations and properties of definite 
integrals 

  a. Computation of Riemann sums using left, 
right, and midpoint evaluation points 

Pages 

 

 

 

268−273, 310−311 

  b. Definite integral as a limit of Riemann sums 278−286, 290−291, 394, 403−409, 423−425 

  c. Definite integral of the rate of change of a 
quantity over an interval interpreted as the 
change of the quantity over the interval: 

( ) ( ) ( )
b

a
f x dx f b f a′ = −∫  

383−389 

  d. Basic properties of definite integrals 289−290 

 2. Applications of integrals 282−284, 291−292, 304−305, 354−360, 383−389, 
394−398, 403−409, 416−419, 423−428, 469−470, 
538−541, 550−551, 559−561 
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 3. Fundamental Theorem of Calculus 

  a. Use the Fundamental Theorem to evaluate 
definite integrals 

 

303−306 (and throughout from here on) 

  b. Use the Fundamental Theorem to represent a 
particular antiderivative, and the analytical 
and graphical analysis of functions so 
defined 

292−294 (exploratory), 298−303, 325−329, 336 

 4. Techniques of antidifferentiation 

  a. Antiderivatives following directly from 
derivatives of basic functions 

 

204−205, 336−337 

  b. Antiderivatives by substitution of variables 
(including change of limits for definite 
integrals) 

336−342 

  c. Antiderivatives by parts and simple partial 
fractions (nonrepeating linear factors only) 

345−350, 464−465 

  d. Improper integrals (as limits of definite 
integrals) 

463−470 

 5. Applications of antidifferentiation 

  a. Finding specific antiderivatives using initial 
conditions, including applications to motion 
along a line 

 

204−205, 301, 325−330, 383−387 

  b. Solving separable differential equations and 
using them in modeling 

325, 354−360, 366−372 (exponential growth in 
precalculus framework 22−25) 

  c. Solving logistic differential equations and 
using them in modeling 

369−372 

 6. Numerical approximations to definite integrals 267−273, 285 (numerical integration using calculator 
occurs throughout from here on), 310−315 

 
D   Polynomial Approximations and Series 

 

 

 1. Concept of series 

Pages 

 

477−484 

 2. Series of constants 

  a. Motivating examples including decimal 
expansion 

 

477−480 

  b. Geometric series with applications 479−480, 500, 507−508, 526 

  c. The harmonic series 518 

  d. Alternating series with error bound 521−526 
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  e. Terms of series as areas of rectangles and 

their relationship to improper integrals, 
including the integral test and its use in 
testing the convergence of p-series 

517, 526 

  f. The ratio test for convergence and 
divergence 

510−512, 523−526 

  g. Comparing series to test for convergence or 
divergence 

509−510, 519−520, 523−526 

 3. Taylor series 

  a. Taylor polynomial approximation with 
graphical demonstration of convergence 

 

488−494, 499−500, 507−508 

  b. The general Taylor series centered at x = a 493−494, 500−501 

  c. Maclaurin series for the functions ,xe  sin x, 

cos x, and 
1

1( )x−
 

480−481, 484, 489−495, 499, 501−503 

  d. Formal manipulation of Taylor series and 
shortcuts to computing Taylor series, 
including differentiation, antidifferentiation, 
and the formation of new series from known 
series 

480−484, 494−495 

  e. Functions defined by power series 480−484, 494−495, 499, 503, 507−508 

  f. Radius and interval of convergence of power 
series 

479−484, 495, 499−500, 509−514, 524−525 

  g. Lagrange error bound for Taylor polynomials 501−503 

 




