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Calculus 
Duration 

90-min pd 

Assessed 

Standards 
Big Ideas Essential Questions 

Unit P: 

Preparing for 

Calculus 

H: 14 

AB: 0 

BC: 0 

Review 

Only 

• Knowledge of functions and their 

graphs are important in order to 

understand limits and derivatives.  

• An understanding of trigonometric 

topics including their relationships 

and aspects progresses the 

knowledge foundation.   

• How are polynomial and transcendental 

functions related? 

Unit 1: 

Limits and 

Continuity 

H: 15 

AB: 9 

BC: 6 

CHA-1.A 

LIM-1.A 

LIM-1.C 

LIM-1.D 

LIM.1.E 

LIM-2.A 

LIM-2.B 

LIM-2.C 

LIM-2.D 

FUN-1.A 

Big Idea 1: Change (CHA)  

• CHA-1 Calculus allows us to 

generalize knowledge about motion 

to diverse problems involving 

change.  

Big Idea 2: Limits (LIM)  

• LIM-1 Reasoning with definitions, 

theorems, and properties can be used 

to justify claims about limits.  

• LIM-2 Reasoning with definitions, 

theorems, and properties can be used 

to justify claims about continuity.  

Big Idea 3: Analysis of Functions 

(FUN)  

• FUN-1 Existence theorems allow us 

to draw conclusions about a 

function’s behavior on an interval 

without precisely locating that 

behavior. 

• Can change occur at an instant?  

• How does knowing the value of a limit, or 

that a limit does not exist, help you to make 

sense of interesting features of functions and 

their graphs?  

• How do we close loopholes so that a 

conclusion about a function is always true? 
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Unit 2: 

Differentiation 

H: 27 

AB: 18 

BC: 9 

CHA-2.A 

CHA-2.B  

CHA-2.C 

CHA-2.D 

FUN-2.A 

FUN-3.A 

LIM-3.A 

FUN-3.B 

FUN-3.C 

FUN-3.D 

FUN-3.E 

FUN-3.F 

Big Idea 1: Change (CHA)  

• CHA-2 Derivatives allow us to 

determine rates of change at an 

instant by applying limits to 

knowledge about rates of change 

over intervals. 

• CHA-3 Derivatives allow us to solve 

real world problems involving rates 

of change.  

Big Idea 2: Limits (LIM)  

• LIM-3 Reasoning with definitions, 

theorems, and properties can be used 

to find a limit.  

Big Idea 3: Analysis of Functions 

(FUN)  

• FUN-2 Recognizing that a 

function’s derivative may also be a 

function allows us to develop 

knowledge about the related 

behaviors of both.  

• FUN-3 Recognizing opportunities to 

apply derivative rules can simplify 

differentiation. 

• How can a state determine the rate of 

change in high school graduates at a 

particular level of public investment in 

education (in graduates per dollar) based on 

a model for the number of graduates as a 

function of the state’s education budget? 

• Why do mathematical properties and rules 

for simplifying and evaluating limits apply 

to differentiation?  

• If you knew that the rate of change in high 

school graduates at a particular level of 

public investment in education (in graduates 

per dollar) was a positive number, what 

might that tell you about the number of 

graduates at that level of investment? 

 

 
  

  

 

 



Calculus 

Year at a Glance 

 

Baltimore County Public Schools    July 2021 
Office of Mathematics, PreK-12  

Calculus 
Duration 

90-min pd 

Assessed 

Standards 
Big Ideas Essential Questions 

 

 

 

 

 

Unit 3: 

Derivative 

Applications 

H: 18 

AB: 19 

BC: 10 

CHA-3.A 

CHA-3.B  

CHA-3.C 

CHA-3.D 

CHA-3.E 

CHA-3.F 

LIM-4.A 

FUN-1.B 

FUN-1.C 

FUN-4.A 

FUN-4.B 

FUN-4.C 

FUN-4.D 

Big Idea 1: Change (CHA)  

• CHA-3 Derivatives allow us to solve 

real world problems involving rates 

of change.  

Big Idea 2: Limits (LIM)  

• LIM-4 L’Hospital’s Rule allows us 

to determine the limits of some 

indeterminant forms.  

Big Idea 3: Analysis of Functions 

(FUN)  

• FUN-1 Existence theorems allow us 

to draw conclusions about a 

function’s behavior on an interval 

without precisely locating that 

behavior.  

• FUN-4 A function’s derivative can 

be used to understand some 

behaviors of that function. 

• How are problems about position, velocity 

and acceleration of a particle in motion over 

time structurally similar to problems about 

the volume of a rising balloon over an 

interval of heights, the population of London 

in the 14th century, or the metabolism of a 

dose of medicine over time? 

• Since certain indeterminate forms seem to 

actually approach a limit, ow can we 

determine that limit, provided it exists?  

• How might the Mean Value Theorem be 

used to justify a conclusion that you were 

speeding at some point on a certain stretch 

of highway, even without knowing the exact 

time you were speeding?  

• What additional information is included in a 

sound mathematical argument about 

optimization that a simple description of an 

equivalent answer lacks? 
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Unit 4: 

Integration 

H: 16 

AB: 20 

BC: 14 

CHA-4.A  

CHA-4.B 

CHA-4.C 

CHA-4.D 

CHA-5.A 

CHA-5.B 

CHA-5.C 

LIM-5.A  

LIM-5.B  

LIM-5.C 

LIM-6.A*  

FUN-5.A 

FUN-6.A  

FUN-6.B  

FUN-6.C  

FUN-6.D 

FUN-6.E* 

FUN-6.F* 

 

 

*BC Only 

Big Idea 1: Change (CHA)  

• CHA-4 Definite integrals allow us to 

solve problems involving the 

accumulation of change over an 

interval.  

• CHA-5 Definite integrals allow us to 

solve problems involving the 

accumulation in area or volume over 

an interval. 

Big Idea 2: Limits (LIM)  

• LIM-5 Definite integrals can be 

approximated using geometric and 

numerical methods.   

• LIM-6 The use of limits allows us to 

show that the areas of unbounded 

regions may be finite.  

Big Idea 3: Analysis of Functions 

(FUN)  

• FUN-5 The Fundamental Theorem 

of Calculus connects differentiation 

and integration.  

• Given information about a rate of population 

growth over time, how ca we determine how 

much the population changed over a given 

interval of time? 

• If compounding more often increases the 

amount in an account with a given rate of 

return and term, why doesn’t compounding 

continuously result in an infinite account 

balance, all other things being equal?  

• How is integrating to find areas related to 

differentiating to find slopes? 

• How is finding the number of visitors to a 

museum over an interval of time based on 

information about the rate of entry similar to 

finding the area of a region between a curve 

and x-axis? 
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• FUN-6 Recognizing opportunities to 

apply knowledge of geometry and 

mathematical rules can simplify 

integration. 

   

 

 

 

 

 

 

 

Unit 5: 

Integration 

Applications 

H: 0 

AB: 14 

BC: 12 

CHA-4.B 

CHA-4.C 

CHA-4.D 

CHA-5.A 

CHA-5.B 

CHA-5.C 

FUN-7.A  

FUN-7.B  

FUN-7.C  

FUN-7.D  

FUN-7.E  

FUN-7.F  

FUN-7.G  

FUN-7.H*  

  

*BC Only 

 

Big Idea 1: Change (CHA)  

• CHA-4 Definite integrals allow us to 

solve problems involving the 

accumulation of change over an 

interval.  

• CHA-5 Definite integrals allow us to 

solve problems involving the 

accumulation in area or volume over 

an interval. 

Big Idea 3: Analysis of Functions 

(FUN)  

• FUN-7 Solving differential 

equations allows us to determine 

functions and develop models.  

• How is finding the number of visitors to a 

museum over an interval of time based on 

information about the rate of entry similar to 

finding the area of a region between a curve 

and x-axis? 

• How can we derive a model for the number 

of computers, C, infected by a virus, given a 

model for how fast the computers are being 

infected, 
𝑑𝐶

𝑑𝑡
 , at a particular time? 

 

Unit 6: 

Parametric 

Equations, 

H: 0 

AB: 0 

BC: 12 

HA-6.A  

CHA-3.G  

CHA-6.B  

Big Idea 1: Change (CHA)  

• CHA-3 Derivatives allow us to solve real-

world problems involving rates of change.  

• How can we model motion not constrained 

to a linear path?  
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Polar 

Coordinates, 

and Vector 

Valued 

Functions 

CHA-3.H  

FUN-8.A  

FUN-3.G  

CHA-5.D 

• CHA-5 Definite integrals allow us to solve 

problems involving the accumulation in 

area or volume over an interval.  

• CHA-6 Define integrals allow us to solve 

problems involving the accumulation of 

change in length over an interval.  

Big Idea 3: Analysis of Functions (FUN)  

• FUN-3 Recognizing opportunities to apply 

derivative rules can simplify differentiation.  

• FUN-8 Solving an initial value problem 

allows us to determine an expression for the 

position of a particle moving in the plane. 

• How does the chain rule help us to analyze 

graphs defined using parametric equations 

or polar functions? 

Unit 7: 

Infinite Series 

and Sequences 

H: 0 

AB: 0 

BC: 17 

CHA-3.G  

LIM-7.A 

LIM-7.B 

LIM-8.A  

LIM-8.B  

LIM-8.C 

LIM-8.D  

LIM-8.E  

LIM-8.F  

LIM-8.G 

Big Idea 1: Change (CHA) 

• CHA-3 Derivatives allow us to solve 

real-world problems involving rates 

of change. 

Big Idea 2: Limits (LIM)  

• LIM-7 Applying limits may allow us 

to determine the finite sum of 

infinitely many terms.  

• LIM-8 Power series allow us to 

represent associated functions on an 

appropriate interval.  

• How can the sum of infinitely many discrete 

terms be a finite value or represent a 

continuous function? 

• How can the sum of infinitely many discrete 

terms be a finite value or represent a 

continuous function? 

Review for 

Advanced 

Placement 

Exam 

H: 0 

AB: 10 

BC: 10 

All 

Previous 

Standards 
• All Big Ideas • All Essential Questions 

 

The End of Unit Assessment for each unit will be a department-generated unit assessment. The comprehensive exam for Advanced 

Placement Calculus will be the Advanced Placement Exam offered in May/June of each year. 
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* Refer to Course and Exam Description, Curriculum Framework for AP Calculus AB and AP Calculus BC which includes an 

overview of the Big Ideas, AP Calculus AB and BC Mathematical Practices, Big Ideas, Enduring Understandings, Learning 

Objectives, and Essential Knowledge for this course. 


