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  AP Calculus AB     

Concept Checklist for Limits and Continuity 

  PC Graph all basic functions and translated with domain, range, and symmetry and 
giving equation of given graph.  

  1. Find the limit of functions by examining the graph
Numerical and graphical information can be used to estimate limits. (1.1B1) 

  2. Given a function f , the limit of )(xf as x approaches c is a real number R if 
)(xf can be made arbitrarily close to R by taking x sufficiently close to c (but not 

equal to c ). If the limit exists and is a real number, then the common notation is 
Rxf

cx



)(lim .  (1.1A1) 

  3.Numerical and graphical information can be used to estimate limits. (1.1B1)
Find limits using information in a table or list of values. 

  PC Symmetry ( ) ( ) ( ) ( )f x f x and f x f x    

  PC Find the domain of troublesome functions e.g. logarithmic, square root, and 
rational functions 

  4. Determine limits as x approaches a number
A. Get a number answer (exception to this rule) 
B. Get 0/0 (exception to this rule) 
C. Get #/0 

  5. Limits of sums, differences, products, quotients, and composite functions can be 
found using the basic theorems of limits and algebraic rules. (1.1C2) 

  PC Discuss characteristics of different types of functions (rational, exponential, 
polynomials that are even and odd) 

  PC Use calculator to find good window.
  PC Find all parts of a rational function and graph
  6. Determine the characteristic the function has if the limit is 0/0 and be able to 

determine what the true limit is at that point (removable discontinuity) 
  7. Determine right and left handed limits at a point and them determine if the limit 

exists at that point. (One Sided part of 1.1A2) 
  8. Find limits as x approaches infinity of a rational function and what graphical 

indications it makes about the function (Limits at Infinity part of 1.1A2) 
A. Highest power in the denominator  
B. Highest power in the numerator  
C. Same highest power in both numerator and denominator 

  9. Describe what the function’s graph is doing if the limit as x approaches a number 
is infinity (infinite discontinuity)  (Infinite limits part of 1.1A2) 

  10. Asymptotic and unbounded behavior of functions can be explained and described 
using limits. (1.1D1) 

  11. Find limits as x approaches infinity of a function that is not rational and what 
graphical indications it makes about the function (Exception to this rule) 



 
  12. A limit might not exist for some functions at particular values of x .  Some ways 

that the limit might not exist are if the function is unbounded, if the function is 
oscillating near this value, or if the limit from the left does not equal the right. 

  13. Major examples of limits that do not exist:

A. 
 20

1
lim

xx
   B. 

0

1
limsin
x

DNE
x

   
 

  C. DNE
x

x
x


0
lim   D. DNE

xx




1
lim

0
 

  PC Graph piecewise functions
  14. Find limits for piecewise functions
  PC Unit circle values 
  15. The limit of a function may be found by using algebraic manipulation, alternate 

forms of trigonometric functions, or the Squeeze Theorem. (1.1C2) 
  16. Determine special limits of trig functions
  17. Be familiar with y=|x|/x, y=[x] and trig functions and their limit problems
  18. Given different limits and points of a graph, graph a sketch of the graph to be 

consistent with all of the information 
  19. Determine continuity at a point by definition (3 parts)   A function f is continuous 

at cx  provided that )(cf exists, )(lim xf
cx

exists, and )()(lim cfxf
cx




. (1.2A1) 

  20. Polynomial, rational, power, exponential, logarithmic, and trigonometric functions 
are continuous at all points in their domains. (1.2A2) 

  21. Types of discontinuities include removable discontinuity, jump discontinuities, and 
discontinuities due to vertical asymptotes. (1.2A3) Be able to list examples of each. 

  22. Determine continuity of a piecewise function.
  23. If given a piecewise function that contains variables, find the value of the 

variable that would make the piecewise function continuous. 
  24. Continuity is an essential condition the Intermediate Value Theorem (Part of 

1.2B1)  
  25. Apply the Intermediate Value Theorem with graphs, tables of values, and given 

equations. 
  26. Relative magnitudes of functions and their rates of change can be compared using 

limits. (1.1D2) 
 
Graphing Calculator skills that may be addressed in this unit 
 1. Using the table feature and tbl being very small to examine limits as x goes to a number 
 2. Using the table feature and tbl being very large to examine limits as x goes to infinity 
 3. Find a good window to examine limits of functions at a numerical value 
 4. Find a good window to examine limits of functions as x approaches positive and negative 

infinity 
 5. Use table to examine symmetry 
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  AP Calculus AB     

Concept Checklist for Derivatives 
  1. Understand average rate of change versus instantaneous rate of change.

The difference quotients 
h

afhaf )()(  and 
ax

afxf


 )()( express the average rate of 

change of a function over an interval. (2.1A1) 
  2. Use information from a table to estimate the instantaneous rate of change at a 

given time by using the average rate of change close to the given time.  
The derivative at a point can be estimated from information given in tables or graphs. 
(2.1B1) 

  3 .Definition of derivative (both) 
Recognize the function and take the derivative by using derivative rules 
The instantaneous rate of change of a function at a point can be expressed by 

h

afhaf
h

)()(
lim

0




or 
ax

afxf
ax 




)()(
lim , provided that the limit exists. These are common 

forms of the definition of the derivative and are denoted )(' af . (2.1A2) 

  4. The derivative of f is the function whose value at x is 
h

xfhxf
h

)()(
lim

0




provided 

this limit exists. (2.1A3) 
  5. For )(xfy  , notations for the derivative include 

dx

dy , )(' xf , and 'y . (2.1A4) 

  6. The unit for )(' xf is the unit for f divided by the unit for x . (2.3A1) 

  7. The derivative of a function can be interpreted as the instantaneous rate of change 
with respect to its independent variable. (2.3A2) 

  8. The derivative can be used to express information about rates of change in applied 
contexts. (2.3D1) 

  9. The derivative at a point is the slope of the line tangent to a graph at that point on 
the graph. (2.3B1) 

  10. The derivative can be represented graphically, numerically, analytically, and 
verbally. (2.1A5) 

  11. Direct application of the definition of the derivative can be used to find the 
derivative for selected functions, including polynomial, power, sine, cosine, 
exponential, and logarithmic functions. (2.1C1) 

  PC Composition of functions/ Trig Identities- Double Angle and Pythagorean/
Exponential and Logarithmic rules 

  12. All derivative rules in general and at a point
Specific rules can be used to calculate derivatives for classes of functions, including 



polynomial, rational, power, exponential, logarithmic, trigonometric, and inverse 
trigonometric. (2.1C2) 

Sums, differences, products, and quotients of functions can be differentiated using 
derivative rules. (2.1C3) 

The chain rule provides a way to differentiate composite functions. (2.1C4) 

  A. Power        B. Product        C. Quotient         D. Chain      E. Trig  

F. Exponential       G. Logarithmic          H. 1
x and

x
 

  13. Differentiating 'f produces the second derivative ''f , provided the derivative of 
'f exists; repeating this process produces higher order derivatives of f . (2.1D1) 

  14. Higher order derivatives are represented with a variety of notations. For ( )y f x , 

notations for the second derivative include 
2

2
, "( ), and y"

d y
f x

dx
.  Higher order 

derivatives can be denoted ( ) ( )
n

n
n

d y
or f x

dx
. (2.1D2) 

  15. Finding the derivative of different types of relationships of f(x) and g(x) given 
the values of f(x), g(x) and f’(x) and g’(x)  (product, quotient and chain) 

  PC    ( )f x and f x  

  16. Non-differentiable points graphically and well-known functions that have them
  17. Match derivative graphs with their original graphs (simple functions) 
  18. SVA (Position, Velocity, Acceleration) graphically and algebraically 

The derivative can be used to solve rectilinear motion problems involving position, 
speed, velocity, and acceleration. (2.3C1) 

  19. Find values of variables so that piecewise function is differentiable 
  20. Differentiability implies continuity, but continuity does not always imply

differentiability. 
A continuous function may fail to be differentiable at a point in its domain. (2.2B1) 

If a function is differentiable at a point, then it is continuous at that point. (2.2B2) 

  PC Find equations of lines 
  21. Equation of tangent and normal lines
  22. Limits of the indeterminate forms 0

0
  and 


 may be evaluated using L’Hospital’s 

Rule. (1.1C3) 
 



 
Graphing Calculator skills that may be addressed in this unit
 
 1. Using 1 7 1 4

7 4

( ) ( )Y Y


 to find the slope of the secant line to f(x) that is input into Y1 on 

the interval (4,7)  
 2. Using 1 7 1

7

( ) ( )Y Y x

x




 and TblStart 7 and tbl small and look at what the value 

approaches 
Make the tbl smaller to help discuss what the instantaneous rate of change is at t=7 

 3. Graph f(x) and   ( )f x and f x  to develop an idea of what happens to f(x) when the 

absolute value is applied to the x and the f(x) 
 4. Graph f(x) and the tangent line to f(x) at a given point to check the validity of the 

tangent line found 
 5. Graph f(x) and the normal line to f(x) at a given point to check the validity of the 

tangent line found 
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AP Calculus AB  
Concept Checklist for Relationship of , ,f f f and the Mean  
Value Theorem 

  PC Solve Trig Equations (first and second degree trig)
  1. First and second derivatives of a function can provide information about the 

function and its graph including intervals of increase or decrease, local (relative) and 
global (absolute) extrema, intervals of upward or downwards concavity, and points of 
inflection. (2.2A1) 

  2. Key features of functions and their derivatives can be identified and related to 
their graphical, numerical, and analytical representations. (2.2A2) 

  3. Key features of the graphs of , ', ''f f f are related to one another. (2.2A3)
  4. Understand all vocabulary related to the 1st derivative, how to find all different 

aspects  
1) Algebraically  
2) Information in a table  
3) Given a graph of the original 
4) Given the graph of the derivative 

  5. Understand all vocabulary related to the 2nd derivative, how to find all different 
aspects  

1) Algebraically  
2) Information in a table  
3) Given a graph of the original  
4) Given the graph of the derivative 

  6. Analyze a derivative graph and supply information about 
1) the original function  
2) the 2nd derivative 

  PC Use Graphing Calculator to find roots of a function.
  7. Use GC to graph the derivative graph and use zeros and max/min capabilities to 

find intervals where original function is increasing/decreasing and concave 
up/concave down 

  8. Match original graph with the first and second derivative graphs by analyzing 
slopes 

  9. The derivative can be used to solve rectilinear motion problems involving position, 
speed, velocity, and acceleration. (2.3C1) 

  10. Continuity is an essential condition for theorems such as the Intermediate Value 
Theorem, the Extreme Value Theorem, and the Mean Value Theorem. (1.2B1) 

  11. If a function f is continuous over the interval ],[ ba and differentiable over the 
interval ),( ba , the Mean Value Theorem guarantees a point within that open interval 
where the instantaneous rate of change equals the average rate of change over the 
interval. (2.4A1) 



 
 
Graphing Calculator skills that may be addressed in this unit
 
 1. Find roots of f’(x) to find critical points
 2. Find roots of f’’(x) to find possible inflection points
 3. Use GC to graph the derivative graph and use zeros and max/min capabilities to find 

intervals where original function is increasing/decreasing and concave up/concave down 
 4. Use the graphing capabilities to help estimate the answers of a MVT problem before 

solving algebraically.  Draw features allow the secant line to be drawn and guess what 
the value guaranteed by MVT and draw tangent to that point to confirm the estimate. 

 5. Use the graphing capabilities to solve MVT problems.
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  AP Calculus AB  

Concept Checklist for Optimization and Tangent Line 
Approximation   

  1. The derivative at a point is the slope of the line tangent to a graph at that point 
on the graph. (2.3B1) 

  2. The tangent line is the graph of a locally linear approximation of the function 
near the point of tangency. 

  3. Find the tangent line and use it to approximate the value of f(x) for x values 
close to the point of tangency. 

  4. The derivative can be used to solve optimization problems, that is, finding a 
maximum or minimum value of a function over a given interval. (2.3C3) 

  5. Continuity is an essential condition for theorems such as the Intermediate Value 
Theorem, the Extreme Value Theorem, and the Mean Value Theorem. (1.2B1) 

  6. Analyze a function to determine whether the function meets the hypothesis of 
Extreme Value Theorem and find the values guaranteed by the theorem. 

  7. Find the maximum or minimum values of situational problems. (Optimization) by 
hand and with graphing calculator 

  A.  Minimum Distance between function and point
  B.  Minimum amount of fencing
  C.  Minimum Cost 
  D.  Maximum area (Fencing, rectangle under a curve, page margins,surface area)
  E.  Maximum Volume 
  F. Minimum length 
  8. Use graphing calculator to graph the derivative graph and use this graph to find 

extrema 
 
 
Graphing Calculator skills that may be addressed in this unit
 
 1. Graph the derivative graph, find roots, and determine if the x value is a relative 

maximum or minimum. 
 2.  Use the x-value to find the maximum/minimum by evaluating y1(x) after finding 

critical point from #1. 
 3. Store the value from #1 and use to answer the optimization question. 
 4. Use graphs to explore the EVT for different intervals.
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  AP Calculus AB      

Concept Checklist for Implicit Differentiation and Related  
Rates 

  1. The chain rule is the basis for implicit differentiation. (2.1C5) 

  2. 2nd derivative involving implicit differentiation
  PC  Conic Sections 
  3. Finding vertical and horizontal tangents of implicit differentiation 
  4. The derivative of a function can be interpreted as the instantaneous rate of 

change with respect to its independent variable. 

  5. The derivative can be used to solve related rates problems, that is, finding a rate 
at which one quantity is changing by relating it to other quantities whose rates of 
change are known. (2.3C2) 

  6.Solving problems involving Related rates
A) Volume of sphere, cone, cylinder 
B) Sliding ladder 
C) Moving objects to make right triangle 
D) Change in angle of elevation 
E) Depth of trough 
F) Shadow length 

  PC Inverse functions 
 

  7. Relationship between a functions derivative and the inverse of the function’s 
derivative 

  8. The chain rule can be used to find the derivative of an inverse function, provided 
the derivative of that function exists. (2.1C6) 

  9. Derivative of y= a^u 
 

 
 
Graphing Calculator skills that may be addressed in this unit
 
 1. Draw both the function and its inverse and investigate the slopes 
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  AP Calculus   Concept Checklist for Integration and 

Separable Differential Equations combined 

  Solve a differential equation with a constant of C (General Solution) 
   

antipower rule 
   

trig rules 
   

Solve a differential equation given a point of the solution (Particular Solution) 
   

exponential rule 
   

natural log rule 
   

u-substitution (backwards chain) and change of limits 
   

inverse trig 
   

crazy u-subst 
   

Solve separable differential equations 
   

Set up a differential equation given the relationship in words 
  Know the solution of a differential equation in which the rate of change is 

proportional to the amount present 
   

Use half-life information to solve differential equations 
  PVA problems where given a(t) and asked about v(t) or given v(t) and asked about 

p(t).  Write as differential equations and solve by separation of variables  
   

Draw a slopefield by hand 
   

Match slopefields to the differential equation 
   

Draw a specific solution in a slopefield given a point on solution 
 
 
 
 
 
 



Graphing Calculator skills that may be addressed in this unit
 
 1. Store the constant of proportionality and use to answer exponential growth/decay 

questions 
 2. Store any found constants and use stored values to get final answer 
 3.  
 4.  
 5.  
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AP Calculus AB   
Concept Checklist for Numerical Approximation, FTC and 
Accumulator functions

  1. Definite Integrals can be approximated using a
a. left Riemann sums  
b. right Riemann sums 
c. midpoint Riemann sums 
d. trapezoidal sum 
e. approximations can be computed using either uniform or nonuniform partitions.(3.2B2)  

  2. Definite integrals can be approximated for functions that are represented 
graphically, algebraically, and verbally. (3.2B1) 

  3. In some cases, a definite integral can be evaluated by using geometry and the 
connection between the definite integral and area (3.2C1)   

  4. Properties of definite integrals include the integral of a constant times a function 
the integral of the sum of two functions, reversal of limits of integration, and the 
integral of a function over adjacent intervals. 

( )
b

a

c f x dx , ( ) ( )
b b

a a

f x dx g x dx  , ( )
a

b

f x dx ,  ( ) ( ) ( )
b c c

a b a

f x dx f x dx f x dx    ,   

a few more examples  ( )
a

a

f x dx ,    ( )
b

a

even or odd f x dx  

  5. The definition of the definite integral may be extended to functions with removable 
or jump discontinuities. (3.2C3) 

  6. If given rate function use approximations to discuss the amount 
  7. A Riemann sum, which requires a partition of an interval I, is the sum of products, 

each of which is the values of the function at a point in a subinterval multiplied by the 
length of that subinterval of the partition. (3.2A1) 

  8. The definite integral of a continuous function f over the interval ],[ ba , denoted by 


b

a
dxxf )( , is the limit of Riemann sums as the widths of the subintervals approach 0. 

That is,  





n

i
ii

x

b

a
xxfdxxf

i 1

*

0max
lim)( where *

ix is a value in the ith subinterval, ix  is the 

width of the ith subinterval, nis the number of subintervals, and max ix is the width of 

the largest subinterval. Another form of the definition is  





n

i
ii

n

b

a
xxfdxxf

1

*

0
lim)( , 

where 
n

ab
xi


 and *

ix is a value in the ith subinterval. (3.2A2) 

  9. The information in a definite integral can be translated into the limit of a related 
Riemann sum, and the limit of a Riemann sum can be written as a definite integral. 
(3.2A3) 



 
  10. The limit of an approximating Riemann sum can be interpreted as a definite integral. 

(3.4A3) 
  

11. The function defined by ( ) ( )
x

a

F x f t dt   is an antiderivative of f . (3.3B1) 

  12. First Fundamental Theorem of Calculus 
If f is a continuous functuion of the interval [a,b] and F is an antiderivative of f, then 

( ) ( ) ( )
b

a

f x dx F b F a   (3.3B2) 

  13. 2nd Fundamental Theorem of Calculus 

If f is a continuous function on the interval [a,b], then ( ) ( )
x

a

d
f t dt f x

dx

 
 

 
 , where x is 

between a and b. (3.3A2)            More general 2nd FTC 
( )

( ) ( ( )) ( )
g x

a

d
f t dt f g x g x

dx
  

  14. The definite integral can be used to define new functions; for example, 

 
x t dtexf

0

2

)( . (3.3A1) 

  15. The definite integral can be used to express information about accumulation and net 
change in many applied contexts. (3.4E1) 

  16. The definite integral of the rate of change of a quantity over an interval gives the 
net change of that quantity over that interval. (3.4A2) 

  17. Graphical, numerical, analytical, and verbal representations of a function f provided 

information about the function g defined as 
x

a
dttfxg )()( . (3.3A3) 

  18. A function defined as an integral represents an accumulation of a rate of change. 
(3.4A1) 

  19. Defining a function as a accumulator function and discussing the function, first 
derivative and second derivative by understanding the relationship between the 
accumulator function that you have picture of and the function  

  20. Find the definite integral using the graphing calculator
  21. The average value of a function f over an interval [a,b] is  

b

a
dxxf

ab
)(

1 . (3.4B1) 

  22. Describe in words what an accumulator function means to a problem, include units
  23. For a particle in rectilinear motion over an interval of time, the definite integral of 

velocity represents the particle’s displacement over the interval of time, and the 
definite integral of speed represents the particle’s total distance traveled over the 
interval of time. (3.4C1)  

 
Graphing Calculator skills that may be addressed in this unit
 
 1. Evaluate definite integrals to assist in solving problems about area and average value
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AP Calculus AB  
Concept Checklist for Area between Curves, Volume with known 
Cross Sections  and Volumes by Revolution

  1. Find area between curves by hand (FTC) 
Areas of certain regions in the plan can be calculated with definite integrals. (3.4D1)

  2. Find area with functions that involve ( )f x by hand and with calculator.
 

  3. Find area between curves with graphing calculator
 

  4. Find area between a curve and the line tangent to the curve 
 

  5. Find area of a curve with respect to the y-axis
 

  6. Volumes of solids with known cross sections, including discs and washers, can be 
calculated with definite integrals. (3.4D2) 

  7. Find volume of a solid given the base and know the shape of the cross sections
 

  8. Understand what the washer/disk method is really doing and when to use this 
method 

  9. Finding volume of an area rotated around an axis using the washer/disk method
 

  10. Finding volume of an area rotated around a line that is parallel to an axis using 
the washer/disk method 

  11. Understand what the shell method is really doing and when to use this method
*****OPTIONAL**** 

  12. Finding volume of an area rotated around an axis using the shell method
****OPTIONAL****** 

  13.  Finding volume of an area rotated around a line that is parallel to an axis using 
the shell method ****OPTIONAL****** 

 
 
Graphing Calculator skills that may be addressed in this unit
 
 1. Use definite integral feature to find values of areas between curves, volumes of 

known cross sections and volumes of revolutions 
 2. Use the intersection function to find the intersection between two curves and store 

the intersection points to use in 
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List of Concepts 

    PRECALCULUS 

1    19 basic functions, translation, domain, range, symmetry 

2    Unit circle 

3    Piecewise functions and continuity 

4    Double angle and Pythagorean identities 

5    GC  Finding a good window for a graph 

     

6    LIMITS AND CONTINUTITY 

7    Graphical limits 

8    Limit as x approaches a number ( answer, 0/0, 1/0 VA) 

9    Limit as x approaches infinity of a rational (answer, 1/0) 

10    Limit as x approaches infinity of a non rational functions  

11    Limits of special trig functions sinax/bx 

12    Limits of piecewise functions 

13    Limits of |x|/x  and [x] and sin(1/x) 

14    Definition of Continuity using the 3 part limit definition 

15    3 different types of discontinuity 

16    Intermediate Value Theorem 

     

    DERIVATIVES 

17    Definition of derivative defined with limits in general and at a x value 

18    Relationship of continuity and differentiability 

19    Points of non-differentiability 

20    Derivatives of power, product, quotient, chain 

21    Trig, exponential, and logarithmic derivatives 

21    Chain rule 

23    Relationship of position, velocity, and acceleration 

     

    APPLICATION OF DERIVATIVES 

24    Implicit differentiation 

25    Finding points of vertical and horizontal tangents of implicitly defined functions 

26    Finding the second derivative of implicitly defined functions 

27    Derivative of inverse trigonometric functions (you can prove using implicit) 

28    Derivative of ua  

29    Related Rates (ladder sliding, sand forming cone, angle of elevation changing) 

30    Analysis of f   (increasing, decreasing, relative extrema) (table, graph, algebraic) 

31    Analysis of f   (concave up, down, inflection points) (table, graph, algebraic) 

32    Draw and match graphs of f , f  , and f   

33    Determine the lines tangent and normal to a graph at a given point 

34    Use tangent line to approximate value of function near the point of tangency 

35    GC  Use graphing calculator to find the derivative graph or derivative at a point 

36    Rolle’s theorem and Mean-Value theorem 

37    Extreme Value Theorem 



 

C
an

 d
o
! 

N
eed

 w
o

rk
  

F
o
rm

u
la 

 

38    Optimization (max product, closest point, largest area, minimum cost, max volume) 

39    GC Use graphing calculator to find roots/zeros of a function or derivative of a 

function  

     

    ANTIDERIVATIVES 

40    Anit-chain and antiderivatives that you recognize 

41    U substitution 

42    Crazy U substitution/ long division 

43    ln situation (scot and stan)/ inverse trig situation/ ua  situation/ ue  

44    Integration by-parts (LIATE) 

     

    APPLICATIONS OF INTEGRATION 

45    Separable Differential Equations with and without initial condition 

46    Rate of Growth problems (half-life, newton’s law of cooling, inversely and 

directionally proportional)  

47    Motion problems (SVA) and using initial condition to find C 

48    Slope fields (drawing and matching) 

49    Riemann sums to approximate area (right, left, midpoint, lower, upper, trapezoid) 

50    Definite integral as a limit of Riemann sums 

51    Fundamental Theorem of Calculus Part 1  

52    Fundamental Theorem of Calculus Part 2 

53    Average Value of a function 

54    Properties of definite integrals ( odd/even functions, adding different intervals) 

55    Total distance traveled by an object on an interval given the velocity (abs on GC) 

56    GC Use graphing calculator to find the numerical integral of a function on an interval 

57    
Function defined as an accumulator function 

0

( ) ( )

x

g x f t dt=  discuss things about g(x), 

g’(x) and g’’(x) 

58    Area of a region ( between two curves) 

59    Volume of a solid with given base with known cross section (squares, rectangles, 

semi-circles, circles) 

60    Volume of solids of revolution using washer/disks  

61    Volume of solids of revolution using shell method 

62    GC Use graphing calculator to find intersections and store them into variables on 

your calculator 
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