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AP Calculus BC 
 
Course Essential Questions: 

● How do we use mathema�cs to analyze, describe and communicate mathema�cal rela�onships and 
pa�erns? 

● A primary goal of these standards is to enable students to achieve  mathematical proficiency .  There are 
five components:  Conceptual Understanding, Procedural Fluency, Strategic Competence, Adap�ve 
reasoning, and Produc�ve Disposi�on. 

 
*** Vocabulary words  are iden�fied by being highlighted in yellow. 
 
Unit 1:  Limits 
 
Topic Essential Question(s): 

● How do we use limits to understand and describe 
the behavior of a func�on? 

● Why is con�nuity important in Calculus? 

 
Topic Essential Understandings: 

● The concept of a limit can be used to understand 
the behavior of a func�on. 

● The idea of limits is essen�al for discovering and 
developing important ideas, defini�ons, formulas, 
and theorems in calculus. 

● Con�nuity is a key property of func�ons that is 
defined using limits. 

 
Curriculum Standards: 

 
1.1 - The concept of a limit can be used to understand and determine the behavior of a func�on. ( DOK 1,2 ) 
 
1.2 - Con�nuity is a key property of func�ons that is defined using limits. ( DOK 1,2 ) 

Knowledge/Content 
I know … 

Skills/Process 
I can … 

 



 

 
● Given a func�on  f , the  limit  of  f (x) as x approaches c 

is a real number R if f(x) 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 nota�on is  . 
● The concept of a limit can be extended to include 

one-sided limits ,  limits at infinity , and  infinite limits . 
● A limit might not exist for some func�ons at 

par�cular values of x. 
● Some ways that a limit might not exist are if the 

func�on is  unbounded , if the func�on is  oscilla�ng 
near this value, or if the limit from the le� does not 
equal the limit from the right. 

● Numerical and graphical informa�on can be used to 
es�mate limits. 

● Limits of sums, differences, products, quo�ents, and 
composite func�ons can be found using the basic 
theorems of limits and algebraic rules. 

● The limit of a func�on may be found by using 
algebraic manipula�on, alternate forms or 
trigonometric func�ons, or the squeeze theorem. 

● Limits of indeterminate forms    and   may be 
evaluated using L’Hospital’s Rule. 

● Asympto�c and unbounded behavior of func�ons 
can be explained and described using limits. 

● Rela�ve magnitudes of func�ons and their rates of 
change can be compared using limits. 

● A func�on  f  is  con�nuous  at x = c provided that 

  exists,   exists, and 

 . 
● Polynomial, ra�onal, power, exponen�al, logarithmic 

and trigonometric func�ons are con�nuous at all 
points in their domains. 

● Types of discon�nui�es include  removable 
discon�nui�es , jump discon�nui�es, and 
discon�nui�es due to ver�cal asymptotes. 

● Con�nuity is an essen�al condi�on for theorems 
such as the Intermediate Value Theorem, the 
Extreme Value Theorem, and the Mean Value 
Theorem. 

 

 
● Express limits symbolically using correct nota�on. 
● Interpret limits expressed symbolically. 
● Es�mate limits of func�ons 
● Determine limits of func�ons 
● Deduce and interpret behavior of func�ons using 

limits. 
● Analyze func�ons for intervals of con�nuity or points 

of discon�nuity. 
● Determine the applicability of important calculus 

theorems using con�nuity. 
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Unit 2:  Differentiation 
 
Topic Essential Question(s): 
● How is a limit used to establish the process known as 

finding a deriva�ve? 
● How are deriva�ves used to describe changes that occur 

in math and the natural world? 
● What is the connec�on between differen�ability and 

con�nuity? 
 

 
Topic Essential Understandings: 
● The deriva�ve of a func�on is defined as the limit of 

a difference quo�ent and can be determine using a 
variety of strategies. 

● Deriva�ves describe the rate of change of one 
variable with respect to another variable, allowing us 
to understand change in a variety of contexts. 

● A func�on’s deriva�ve, which is itself a func�on, can 
be used to understand the behavior of the func�on. 

● The deriva�ve has mul�ple interpreta�ons and 
applica�ons including those that involve 
instantaneous rates of change. 

 
Curriculum Standards: 

 
2.1 – The deriva�ve of a func�on is defined as the limit of a difference quo�ent and can be determine using a variety of 
strategies. ( DOK 1,2, 3 ) 
 
2.2 – A func�on’s deriva�ve, which is itself a func�on, can be used to understand the behavior of the func�on.  ( DOK 1,2 ) 
 
2.3 – The deriva�ve has mul�ple interpreta�ons and applica�ons including those that involve instantaneous rates of 
change. ( DOK 2, 3 ) 
 

Knowledge/Content 
I know … 

Skills/Process 
I can … 

 

● The difference quo�ents    and 

  express the average rate of change of a 
func�on over an interval. 

● The instantaneous rate of change of a func�on at a 

point can be expressed by   or 

 , provided that the limit exists. 
These are common forms of the  defini�on of the 

deriva�ve  and are denoted  

● The  deriva�ve  of   is the func�on whose value at x is 

  
● Iden�fy and use the limit of a difference quo�ent to 

find the deriva�ve of a func�on. 
● Es�mate deriva�ves. 
● Calculate deriva�ves. 
● Determine if a func�on is differen�able or con�nuous 

recognizing the connec�on between them. 
● Interpret the meaning of a deriva�ve within the 

context of a problem. 
● Solve problems involving the slope of a tangent line. 

11/21/2014 11:22 AM 
T:\Departments\Coordinators\JSTREU\aMATHEMATICS\HSMA12\ACC Phase 4 11-12\ACC Phase 4 AP Calculus CCSS.doc 



 

  provided this limit exists. 

● For  , nota�ons for the deriva�ve include 

  and  . 
● The deriva�ve can be represented graphically, 

numerically, analy�cally, and verbally. 
● The deriva�ve at a point can be es�mated from 

informa�on given in tables or graphs. 
● Direct applica�on of the defini�on of deriva�ve can be 

used to find the deriva�ve for selected func�ons, 
including polynomial, power, sine, cosine, exponen�al, 
and logarithmic func�ons. 

● Specific rules can be used to calculate deriva�ves for 
classes of func�ons, including polynomial, ra�onal, 
power, exponen�al, logarithmic, trigonometric, and 
inverse trigonometric. 

● Sums, differences, products, and quo�ents of func�ons 
can be differen�ated using deriva�ve rules. 

● The chain rule provides a way to differen�ate 
composite  func�ons. 

● The chain rule is the basis for implicit differen�a�on. 
● The chain rule can be used to find the deriva�ve of an 

inverse func�on, provided the deriva�ve of that 
func�on exists. 

● A con�nuous func�on may fail to be  differen�able  at a 
point in its domain. 

● If a func�on is differen�able at a point, then it is 
con�nuous at that point. 

● The unit for   is the unit for   divided by the 
unit for x. 

● The deriva�ve of a func�on can be interpreted as the 
instantaneous rate of change  with respect to its 
independent variable. 

● The deriva�ve at a point is the slope of the line  tangent 
to a graph at that point on the graph. 

● The tangent line is the graph of a locally  linear 
approxima�on  of the func�on near the point of 
tangency. 
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Unit 3:  Applications of Differentiation 
 
Topic Essential Question(s): 
 

● What is the role that the deriva�ve plays in finding 
the equa�on of the tangent line to the curve y = 
f(x)?  the equa�on of the normal line to the curve y 
= f(x)? 

● How does the secant line connec�ng (a, f(a)) and (b, 
f(b)) relate to the tangent line at x = c according to 
the Mean Value Theorem? 

● What are some areas where the deriva�ve can be 
used to solve applied context problems? 

 
Topic Essential Understandings: 
 

● The deriva�ve represents the slope of the tangent 
line at a point and the nega�ve reciprocal is the 
slope of the normal line. 

● The Mean value theorem states that if f(x) is 
con�nuous on [a, b] and differen�able on (a, b) 
that there exists a value c between a and b such 
that the line from (a, f(a)) to (b, f(b)) has the same 
slope as  tangent line at x = c. 

● Some examples include related rates, op�miza�on, 
mean-value theorem, tangent line, and normal 
line. 

 
Curriculum Standards: 

 
2.3 – The deriva�ve has mul�ple interpreta�ons and applica�ons including those that involve instantaneous rates of 
change. ( DOK 2, 3 ) 
 
2.4 – The Mean Value Theorem connects the behavior of a differen�able func�on over an interval to the behavior of the 
deriva�ve of that func�on at a par�cular point in the interval. ( DOK 2,3 ) 

Knowledge/Content 
I know… 

Skills/Processes 
I Can… 

 
● The deriva�ve can be used to solve  rec�linear 

mo�on problems involving posi�on, speed, 
velocity, and accelera�on. 

● The deriva�ve can be used to solve  related rates 
problems, that is, finding a rate at which one 
quan�ty is changing by rela�ng it to the other 
quan��es whose rates of change are known. 

● The deriva�ve can be used to solve  op�miza�on 
problems, that is, finding a maximum or minimum 
value of a func�on over a given interval. 

● The deriva�ve can be used to express informa�on 
about rates of change in applied contexts. 

● Solu�ons to  differen�al equa�ons  are func�ons or 
families of func�ons. 

● Deriva�ves can be used to verify that a func�on is 
a solu�on to a given differen�al equa�on. 

● Slope fields  provide visual clues to the behavior of 
solu�ons to first order differen�al equa�ons. 

 
● Solve problems involving related rates. 
● Solve problems involving op�miza�on. 
● Solve problems involving rec�linear mo�on. 
● Solve problems involving rates of change in 

applied contexts. 
● Verify solu�ons to differen�al equa�ons. 
● Es�mate solu�ons to differen�al equa�ons. 
● Apply the Mean Value Theorem to describe the 

behavior of a func�on over an interval. 
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● If a func�on   is con�nuous over the interval 
[a,b] and differen�able over the interval (a,b), 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. 
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Unit 4:   Functions and Graph Analysis 
 

Topic Essential Question(s): 
 

● What important role does the cri�cal point have 
when studying the graph of  y =  f (x)?  

● What does the extrema represent on the graph 
of y =  f (x)? 

● How are f  , f’,  and  f’’  connected? 

● How might we use the second deriva�ve  
to test for intervals of concavity of y =  f (x)?  

 

 

Topic Essential Understandings: 
 

● A cri�cal point could be a maximum or minimum 
value. 

● The extrema represents the loca�on on the graph 
where the func�on changes from increasing to 
decreasing or vice versa.  

● The deriva�ves represent the rate of change of each 
func�on which provides informa�on about  f . 

● A�er finding the zeros of the deriva�ve, the second 
deriva�ve allows you to determine if the cri�cal point 
is an extreme value for  f . 

Curriculum Standards: 
 

 
2.1 – The deriva�ve of a func�on is defined as the limit of a difference quo�ent and can be determine using a variety of 
strategies. ( DOK 1,2, 3 ) 
 
2.2 – A func�on’s deriva�ve, which is itself a func�on, can be used to understand the behavior of the func�on.  ( DOK 1,2 ) 
 

Knowledge/Content 
I know… 

Skills/Processes 
I Can… 

 
● Differen�a�ng f’ produces the second 

deriva�ve   provided the deriva�ve of f’ 
exists; repea�ng this process produces higher 

order deriva�ves of   . 
● Higher order deriva�ves are represented with a 

variety of nota�ons.  For   , nota�ons 

for the second deriva�ve include  

and   .   Higher order deriva�ves  can be 

denoted  
● First and second deriva�ves of a func�on can 

provide informa�on about the func�on and its 
graph including intervals of increase or 
decrease,  local (rela�ve)  and  global (absolute) 
extrema , intervals of upward or downward 
concavity , and  points of inflec�on . 

 
● Determine higher order deriva�ves. 
● Use deriva�ves to analyze proper�es of a func�on. 
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● Key features of func�ons and their deriva�ves 
can be iden�fied and related to their graphical, 
numerical, and analy�cal representa�ons. 

● Key features of the graphs of   and 
are related to one another. 
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Unit 5: Integral 
 
Topic Essential Question(s): 
 

● How is an indefinite integral connected to the 
deriva�ve of a func�on? 

● How is a definite integral connected to a limit 
process? 

● How can you determine which rule of 
an�differen�a�on to use for a given integral? 

 
 

 
Topic Essential Understandings: 
 

● The integrand of an indefinite integral represents 
the deriva�ve of a certain func�on family.  The 
result of evalua�ng an indefinite integral is called 
the general an�deriva�ve. 

● The definite integral is defined as the limit of 
Riemann sums which represents the net 
accumula�on of change for applica�ons such as 
area below the curve, volume of a shape, total 
distance, and more. 

● The symbolic form of the integrand determines 
which rule is necessary to use.  

Curriculum Standards: 

 
3.1 - An�differen�a�on is the inverse process of differen�a�on. ( DOK 1,2 ) 
 
3.2 – The definite integral of a func�on over an interval is the limit of a Riemann sum over that interval and can be 
calculated using a variety of strategies. ( DOK 1,2,3 ) 
 
3.3 – The Fundamental Theorem of Calculus, which has two dis�nct formula�ons, connects differen�a�on and integra�on. 
( DOK 1,2 ) 
 

Knowledge/Content 
I know… 

Skills/Processes 
I Can… 

 
● An  an�deriva�ve  of a func�on  f  is a func�on  g 

whose deriva�ve is  f. 
● Differen�a�on rules provide the founda�on for 

finding an�deriva�ves. 
● A  Riemann sum , which requires a par��on of an 

interval  I , is the sum of products, each of which is 
the value of the func�on at a point in a subinterval 
mul�plied by the length of that subinterval of the 
par��on. 

● The  definite integral  of a con�nuous func�on  f 

over the interval [a,b], denoted by   , is 
the limit of Riemann sums as the widths of the 
subintervals approach 0.  That is, 

  where   is a 

 
● Recognize an�deriva�ves of basic func�ons. 
● Interpret the definite integral as the limit of a 

Riemann sum. 
● Express the limit of a Riemann sum in integral 

nota�on. 
● Approximate a definite integral. 
● Calculate a definite integral using areas and 

proper�es of definite integrals. 
● Analyze func�ons defined by an integral. 
● Calculate an�deriva�ves. 
● Evaluate definite integrals. 
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value in the  i th subinterval,  is the width of 
the  i th subinterval, n is the number of 

subintervals, and  is the width of the largest 
subinterval.  Another form of the defini�on is 

 , where  

and   is a value in the  i th subinterval. 
● The informa�on in a definite integral can be 

translated into the limit of a related Riemann sum, 
and the limit of a Riemann sum can be wri�en as a 
definite integral. 

● Definite integrals can be approximated for 
func�ons that are represented graphically, 
numerically, algebraically, and verbally. 

● Definite integrals can be approximated using a le� 
Riemann sum, a right Riemann sum, a midpoint 
Riemann sum, or a trapezoidal sum; 
approxima�ons can be computed using either 
uniform or non-uniform par��ons. 

● In some cases, a definite integral can be evaluated 
by using geometry and the connec�on between 
the definite integral and area. 

● Proper�es of definite integrals include the integral 
of a constant �mes a func�on, the integral of the 
sum of two func�ons, reversal of limits of 
integra�on, and the integral of a func�on over 
adjacent intervals. 

● The defini�on of the definite integral may be 
extended to func�ons with removable or jump 
discon�nui�es. 

● The definite integral can be used to define new 

func�ons; for example,   
● If  f  is a con�nuous func�on on the interval [a,b], 

then   where x is between a 
and b. 

● Graphical, numerical, analy�cal, and verbal 
representa�ons of a func�on  f  provide 
informa�on about the func�on  g  defined as 
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● The func�on defined by   is an 
an�deriva�ve of  f . 

● If  f  is con�nuous on the interval [a,b] and F is an 

an�deriva�ve of  f , then  

● The nota�on   means that 

  and   is called an 
indefinite integral  of the func�on  f . 

● Many func�ons do not have closed form 
an�deriva�ves. 

● Techniques for finding an�deriva�ves include 
algebraic manipula�on such as long division and 
comple�ng the square, subs�tu�on of variables. 
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Unit 6: Applications of Integral 
 
Topic Essential Question(s): 
● How can we apply the defini�on of an integral 

to a real world situa�on? 
● What are the important features of a graph for 

a specific region when trying to set up an 
integral to calculate the area or volume? 

● When calcula�ng the volume of a region 
rotated about a ver�cal or horizontal axis, how 
do you determine if the washer or shell 
method should be used? 

 
Topic Essential Understandings: 

● A definite integral represents a summa�on of data. 
By using an explicit formula rela�ng quan��es, a 
definite integral can be used to calculate the 
infinite sum for situa�ons such as the area of a 
bounded region, the volume of a region, total 
distance traveled, and more. 

● In order to calculate the area or volume of a 
bounded region, it is important to determine the 
points of intersec�on to determine the upper and 
lower boundaries of the integral.  The radius or 
height is determined by the ver�cal or horizontal 
distance from the axis. 

● The washer method should be used when the 
rectangular wedge is drawn perpendicular to the 
axis of rota�on.  If the rectangular wedge is drawn 
parallel to the axis of rota�on, then the shell 
method is necessary. 

 
Curriculum Standards: 

 
3.4 – The definite integral of a func�on over an interval is a mathema�cal tool with many interpreta�ons and applica�ons 
involving accumula�on. ( DOK 1,2,3 ) 
 
3.5 - An�differen�a�on is an underlying concept involved in solving separable differen�al equa�ons.  Solving separable 
differen�al equa�ons involves determining a func�on or rela�on given its rate of change. ( DOK 1,2,3 ) 
 

Knowledge/Content 
I know… 

Skills/Processes 
I Can… 

 
● A func�on defined as an integral represents an 

accumula�on of a rate of change. 
● The definite integral of the rate of change of a 

quan�ty over an interval gives the net change of 
that quan�ty over that interval. 

● The limit of an approxima�ng Riemann sum can 
be interpreted as a definite integral. 

● The  average value  of a func�on  f  over an interval 

[a,b] is   
● For a par�cle in a rec�linear mo�on over an 

interval of �me, the definite integral of velocity 
represents the par�cle’s displacement over the 

 

● Interpret the meaning of a definite integral 
within a problem. 

● Apply definite integrals to problems involving the 
average value of a func�on. 

● Apply definite integrals to problems involving 
mo�on. 

● Apply definite integrals to problems involving 
area and volume. 

● Use definite integral to solve problems in various 
contexts such as length of a curve. 
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interval of �me, and the definite integral of speed 
represents the par�cle’s total distance traveled 
over the interval of �me. 

● Areas of certain regions in the plane can be 
calculated with definite integrals. 

● Volumes of solids with known cross sec�ons, 
including  discs  and  washers,  can be calculated 
with definite integrals. 

● The definite integral can be used to express 
informa�on about accumula�on and  net change 
in many applied contexts. 

● The  length of a planar curve  defined by a func�on 
or by a parametrically defined curve can be 
calculated using a definite integral. 
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Unit 7: Integration Techniques 
 
Topic Essential Question(s): 
 

● How can you determine which basic rule of 
an�differen�a�on to use for a given integral? 

● How can you determine which integra�on 
technique to use to rewrite an integral which can 
then be evaluated using a basic integra�on rule? 

 
 

 
Topic Essential Understandings: 
 

● The integrand of an indefinite and definite integral 
can be iden�fied as a basic integra�on formula. 

● The symbolic form of the integrand determines 
which integra�on technique is necessary to use.  

Curriculum Standards: 

 
3.1 - An�differen�a�on is the inverse process of differen�a�on. ( DOK 1,2 ) 
 
3.3 – The Fundamental Theorem of Calculus, which has two dis�nct formula�ons, connects differen�a�on and integra�on. 
( DOK 1,2 ) 
 

Knowledge/Content 
I know… 

Skills/Processes 
I Can… 

 
● An  an�deriva�ve  of a func�on  f  is a func�on  g 

whose deriva�ve is  f. 
● Differen�a�on rules provide the founda�on for 

finding an�deriva�ves. 
● Proper�es of definite integrals include the integral 

of a constant �mes a func�on, the integral of the 
sum of two func�ons, reversal of limits of 
integra�on, and the integral of a func�on over 
adjacent intervals. 

● The defini�on of the definite integral may be 
extended to func�ons with removable or jump 
discon�nui�es. 

● Many func�ons do not have closed form 
an�deriva�ves. 

● Techniques for finding an�deriva�ves include 
algebraic manipula�on such as long division, 
comple�ng the square, subs�tu�on of variables, 
integra�on by parts and non-repea�ng linear 
par�al frac�ons. 

● An  improper integral  is an integral that has one or 
both limits infinite or has an integrand that is 
unbounded in the interval of integra�on. 

● Improper integrals can be determined using limits 
of definite integrals. 

 
● Recognize an�deriva�ves of basic func�ons. 
● Analyze func�ons defined by an integral. 
● Write equivalent forms of the integrand using 

algebraic processes such as comple�ng the 
square, long division, and par�al frac�on 
decomposi�on. 

● Recognize when an integrand requires integra�on 
by parts.  

● Evaluate indefinite and definite integrals a�er 
wri�ng equivalent forms of the integrand. 

● Recognize Improper integrals. 
● Evaluate improper integrals using limits. 
● Show when an improper integral diverges. 

 

11/21/2014 11:22 AM 
T:\Departments\Coordinators\JSTREU\aMATHEMATICS\HSMA12\ACC Phase 4 11-12\ACC Phase 4 AP Calculus CCSS.doc 



 

 
Unit 8: Differential Equations 
 
Topic Essential Question(s): 
 

● How can we solve for the solu�on to a differen�al 
equa�on? 

● How are slope fields connected to the solu�on of a 
differen�al equa�on? 

● What are some situa�ons where differen�al 
equa�ons can be used to solve applied context 
problems? 

 
 
 

 
Topic Essential Understandings: 
 

● The solu�on to a differen�al equa�on is obtained 
by using an�deriva�ves and ini�al values. 

● Slope fields provided a visual image of all of the 
solu�ons to a differen�al equa�on. 

● Differen�al equa�ons can be used to model 
and solve exponen�al growth/decay and 
logis�c growth. 

Curriculum Standards: 

 
2.3 – The deriva�ve has mul�ple interpreta�ons and applica�ons including those that involve instantaneous rate of 
change. ( DOK 1,2 ) 
 
3.5 – An�differen�a�on is an underlying concept involved in solving separable differen�al equa�ons.   Solving separable 
differen�al equa�ons involves determining a func�on or rela�on given its rate of change.  ( DOK 1,2,3 ) 
 

Knowledge/Content 
I know… 

Skills/Processes 
I Can… 

 
● Solu�ons to  differen�al equa�ons  are func�ons or 

families of func�ons. 
● Deriva�ves can be used to verify that a func�on is 

a solu�on to the given differen�al equa�on. 
● Slope fields  provide visual clues to the behavior of 

solu�ons to first order differen�al equa�ons. 
● For differen�al equa�ons, Euler’s method provides 

a procedure for approxima�ng a solu�on or a 
point on a solu�on curve. 

● An�differen�a�on can be used to find specific 
solu�ons to differen�al equa�ons with given ini�al 
condi�ons, including applica�ons to mo�on along 
a line, exponen�al growth and decay, and logis�c 
growth. 

● Some differen�al equa�ons can be solved by 
separa�on of variables. 

● Solu�ons to differen�al equa�ons may be subject 
to domain restric�ons. 

● The func�on F defined by   is a 

 
● Analyze and solve differen�al equa�ons to 

obtain general and specific solu�ons. 
● Sketch a slope field and recognize the general 

shape of the solu�on for the given differen�al 
equa�on. 

● Es�mate solu�ons on a curve of a solu�on to a 
differen�al equa�on. 

● Interpret, create, and solve differen�al equa�ons 
from problems in context such as exponen�al 
growth/decay and logis�c growth. 
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general solu�on  to the differen�al equa�on 

  and   is a 
par�cular solu�on  to the differen�al equa�on 

  sa�sfying  
● The model for exponen�al growth and decay that 

arises from the statement “The rate of change of a 
quan�ty is propor�onal to the size of the 

quan�ty” is  
● The model for logis�c growth that arises from the 

statement “The rate of change of a quan�ty is 
jointly propor�onal to the size of the quan�ty and 
the difference between the quan�ty and the 

carrying capacity” is  . 
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Unit 9: Sequences and Infinite Series 
 
Topic Essential Question(s): 
 

● How can you find the sum of an infinite series? 
● How is the convergence of an infinite series 

determined? 
 

 
Topic Essential Understandings: 
 

●  The sum of an infinite series can be determined by 
using limits and par�al sums. 

● The convergence of an infinite series can be 
determined using a variety of convergence 
tests such as the divergence test, integral test, 
ra�o test, root test, and other convergence 
test. 

 
Curriculum Standards: 

 
4-1 The sum of an infinite number of real numbers may converge.  ( DOK 1,2 ) 
 

Knowledge/Content 
I know… 

Skills/Processes 
I Can… 

 
● The nth par�al sum is defined as the sum of the 

first n terms of a  sequence . 
● An infinite series of numbers converges to a real 

number S (or has sum S), if and only if the limit of 
its sequence of par�al sums exists and equal S. 

● Common  series  of numbers included geometric 
series, the harmonic series, and p-series. 

● A series may be absolutely convergent, 
condi�onally  convergent  or  divergent . 

● If a series converges absolutely, then it converges. 
● In addi�on to examining the limit of the sequence 

of par�al sums of the series, methods for 
determining whether a series of numbers 
converges or diverges are the nth term test, the 
comparison test, the limit comparison test, the 
integral test, the ra�o test, and the alterna�ng 
series test.  

● If  a  is a real number and  r  is a real number such 

that  , then the  geometric series 

 .  
● If an  alterna�ng series  converges by the 

alterna�ng series test, the alterna�ng series error 
bound can be used to es�mate how close a par�al 

 
● Find the par�al sum of a sequence. 
● Determine or es�mate the sum of an infinite 

series. 
● Analyze a series and determine which test to use 

in determining whether a series converges or 
diverges. 
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sum is the value of the infinite series.  
● If a series converges absolutely, then any series 

obtained from it by regrouping or rearranging the 
terms has the same value. 
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Unit 10: Power Series 
 
Topic Essential Question(s): 
 

● What is a power series? 
● How does a power series represent a func�on? 
● How can we determine if a power series 

converges? 
 

 
Topic Essential Understandings: 
 

● A  power series  is a series of the form 

  where n is a non-nega�ve 

integer,   is a sequence of real numbers, 
and  r  is a real number.  

● A Taylor power series can be expanded to 
represent polynomial func�ons and a 
Maclaurin power series can be used to 
represent other func�on families. 

● The ra�o test can be used to determine the 
radius of convergence of a power series which 
will iden�fy the convergence at a point or over 
an interval of convergence. 

 
Curriculum Standards: 

 
4-2  A func�on can be represented by an associated power series over the interval of convergence for the power series.  
       ( DOK 1,2 ) 
 

Knowledge/Content 
I know… 

Skills/Processes 
I Can… 

 
● The coefficient of the nth degree term in a  Taylor 

polynomial  centered at   for the func�on  f  is 

 . 
● Taylor polynomials for a func�on  f  centered at 

  can be used to approximate func�on values 

of  f  near  . 
● In many cases, as the degree of a Taylor 

polynomial increases, the nth-degree polynomial 
will converge to the original func�on over some 
interval. 

● The Lagrange error bound can be used to bound 
the error of a Taylor polynomial approxima�on to a 
func�on. 

● In some situa�ons where the signs of a Taylor 

 
● Construct and use Taylor Polynomials. 
● Construct and use a Maclaurin series. 
● Write a power series represen�ng a given 

func�on. 
● Determine the radius and interval of 

convergence of a power series. 
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polynomial are alterna�ng, the alterna�ng series 
error bound can be used to bound the error of a 
Taylor polynomial approxima�on to the func�on. 

● A  power series  is a series of the form 

  where n is a non-nega�ve integer, 

  is a sequence of real numbers, and  r  is a real 
number. 

● The  Maclaurin series  for  ,   and  
provide the founda�on for construc�ng the 
Maclaurin series for other func�on. 

● The Maclaurin series for   is a geometric 
series. 

● A Taylor polynomial for   is a par�al sum of 

the Taylor series for  . 
● A power series for a given func�on can be derived 

by various methods (e.g. algebraic processes, 
subs�tu�ons, using proper�es of geometric series, 
and opera�ons on known series such as 
term-by-term integra�on or term-by-term 
differen�a�on). 

● If a power series converges, it either converges at a 
single point or has an interval of convergence. 

● The ra�o test can be used to determine the radius 
of convergence of a power series. 

● If a power series has a posi�ve  radius of 
convergence , then the power series is the Taylor 
series of the func�on to which it converges over 
the open interval. 

● The radius of convergence of a power series 
obtained by term-by-term differen�a�on or 
term-by-term integra�on is the same as the radius 
of convergence of the original power series. 
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Unit 11: Parametric, Polar, and Vector Curves 
 
Topic Essential Question(s): 
 

● How can you calculate the deriva�ve of parametric 
equa�ons, polar, and vector curves? 

● What are some areas where the deriva�ves of 
parametric equa�ons, polar, and vector curves can 
be used to solve applied context problems? 

 

 
Topic Essential Understandings: 
 

●  The deriva�ve of parametric equa�ons, polar, and 
vector curves can be calculated using the 
deriva�ve of the  x  and  y  coordinate and the ra�o 

  . 
● Deriva�ves can be used to mo�on problems of 

par�cles moving along a line.  You can determine 
speed, velocity, and accelera�on of the par�cle. 

 
Curriculum Standards: 

 
2.1 – The deriva�ve of a func�on is defined as the limit of a difference quo�ent and can be determine using a variety of 
strategies. ( DOK 1,2, 3 ) 
 
2.2 – A func�on’s deriva�ve, which is itself a func�on, can be used to understand the behavior of the func�on.  ( DOK 1,2 ) 
 
2.3 – The deriva�ve has mul�ple interpreta�ons and applica�ons including those that involve instantaneous rates of 
change. ( DOK 2, 3 ) 
 
 

Knowledge/Content 
I know… 

Skills/Processes 
I Can… 

 
● Methods for calcula�ng deriva�ves of real- 

 valued func�ons can be extended to  vector- 
  valued func�ons ,  parametric func�ons , and  
 func�ons in  polar coordinates . 

● For a curve given by a polar equa�on 
, deriva�ves of  r ,  x , and  y  with respect to  θ  and 
first and second deriva�ves of  y  with respect to 
x  can provide informa�on about the curve. 

● Deriva�ves can be used to determine velocity, 
speed, and accelera�on for a par�cle moving 
along curves given by parametric or 
vector-valued func�ons. 

 

 
● Calculate Deriva�ves of parametric equa�ons 

and polar equa�ons. 
● Determine if a func�on is differen�able or 

con�nuous recognizing the connec�on between 
them. 

● Interpret the meaning of a deriva�ve within the 
context of a problem. 
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