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Topic Pacing Unit Standards Essential Questions 
and Enduring 

Understandings 

Learning Targets Vocabulary and 
Concepts 

Materials Assessments 

Periodic Functions and Right 

Triangle Problems 
2.5 weeks Chapter Two CCSS. 

Math.Content.HSF.TF.A.4: 

Use the unit circle to 

explain symmetry (odd and 

even) and periodicity of 

trigonometric functions. 

CCSS.Math.Content.HSF.TF

.A.2 

Explain how the unit circle 

in the coordinate plane 

enables the extension of 

trigonometric functions to 

all real numbers, 

interpreted as radian 

measures of angles 

traversed 

counterclockwise around 

the unit circle. 

CCSS.Math.Content.HSF.TF

.B.7 

(+) Use inverse functions to 

solve trigonometric 

equations that arise in 

Understand that the measure 

of an angle could have infinite 

names or representations (i.e. 

it could be negative or greater 

than 360 degrees). What 

real-life applications are 

periodic? Understand that trig 

functions are ratios of a right 

triangle. 

Given an angle of any 

measure, draw a picture of 

that angle and identify the 

reference angle. Extend the 

definitions of sine and cosine 

for any angle. Define periodic 

functions. Be able to find 

values of the six trig functions 

appx by calculator, for any 

angle and exactly for certain 

special angles. Given two 

sides of a right triangle or a 

side and an acute angle, find 

measures of the other sides 

and angles. Define inverse 

trigonometric functions. Be 

able to find angles and side 

lengths of real-world right 

triangle applications. 

reference angle, coterminal 

angle, standard position, 

sinusoids, negative angle, 

sine, cosine, tangent, 

cotangent, secant, and 

cosecant 

Paul Foerster book, unit circle 

worksheets, reference angle 

worksheets, chapter two 

homework checks 

Unit 1 Test 



modeling contexts; 

evaluate the solutions 

using technology, and 

interpret them in terms of 

the context. 
Applications of Trigonometric 

and Circular Functions 
5 weeks Chapter Three CCSS.Math.Content.HSF.TF

.A.3: (+) Use special 

triangles to determine 

geometrically the values of 

sine, cosine, tangent for 

π/3, π/4 and π/6, and 

use the unit circle to 

express the values of sine, 

cosine, and tangent for x, 

π + x, and 2π - x in terms 

of their values for x, where 

x is any real number. 

What is a radian? How are 

they related to degrees? What 

does the period do to a 

graph? Why do tangent, 

cotangent, secant, and 

cosecant have asymptotes? 

How do you convert from 

radians to degrees? 

Learn the meanings of 

amplitude, period, phase 

displacement, and cycle of 

sinusoidal graphs. Given 

partial information of a 

sinusoid, find the equation, 

the graph, the amplitude, 

period or frequency, phase 

displacement, and sinusoidal 

axis. Be able to graph all six 

trig functions. Convert degree 

into radians and vice versa. 

amplitude, period, phase 

displacement, cycle, 

frequency, sinusoidal axis, 

points of inflection, upper 

bound, lower bound, critical 

points, radian, revolution, 

circular function, principal 

value 

Paul Foerster book, graphing 

worksheets, speed quizzes, 

chapter three homework 

checks 

Graphing 6 Trig Functions 

Test, Inverse and Story 

Problems Test (3.4-3.7) 

Trigonometric Function 

Properties, Identities, and 

Parametric Functions 

3 Weeks Chapter Four CCSS.MATH.CONTENT.HSF.

TF.B.6: (+) Understand that 

restricting a trigonometric 

function to a domain on 

which it is always 

increasing or always 

decreasing allows its 

inverse to be constructed. 

CCSS.MATH.CONTENT.HSF.

TF.B.7: (+) Use inverse 

functions to solve 

trigonometric equations 

that arise in modeling 

contexts; evaluate the 

solutions using technology, 

and interpret them in 

terms of the context. 

CCSS.MATH.CONTENT.HSF.

TF.C.8: Prove the 

Pythagorean identity 

sin2(θ) + cos2(θ) = 1 and 

use it to find sin(θ), 

cos(θ), or tan(θ) given 

sin(θ), cos(θ), or tan(θ) 

and the quadrant of the 

Why do I need to know how 

to prove something? What 

does an inverse mean? 

Compare the unit circle and 

graphs of inverse trig 

functions. How do I select the 

principal branch? Why does 

my calculator only give me 

one value for an inverse? 

I can derive pythagorean, 

reciprocal, and quotient 

properties of trig functions. I 
can solve trig equations using 

sines, cosines and tangents of 

one argument. I can plot 

graphs of inverse trig 

functions and relations. I can 

find exact values of functions 

of inverse trig functions. 

identity, arcsine, arccosine, 

arctangent, inverse, general 

solution, principal branch, 

exact value 

Paul Foerster book, identities 

worksheets, chapter four 

homework checks 

Proving Identities Quiz, 

Chapter 4 Test 



angle. 
Properties of Combined 

Sinusoids 
2 Weeks Chapter Five 

CCSS.MATH.CONTENT.HSF.

TF.C.9: (+) Prove the 

addition and subtraction 

formulas for sine, cosine, 

and tangent and use them 

to solve problems. 

Why doesn't the distributive 

property apply to combined 

sinusoids? What substitutions 

can I use to get where I want 

to go? 

I can derive a composite 

argument property. I can 

derive even and odd 

properties for trig functions 

along with co-function 

properties. I can prove that a 

product of sinusoids with 

equal periods is also a 

sinusoid. I can derive 

properties for sin2A, cos2A, 

tan2A, sin1/2A, cos1/2A, and 

tan1/2A. 

co-function, even, odd, 

symmetry, composite, double 

argument, half argument 

Paul Foerster book, double 

and half angle worksheets, 

chapter five homework checks 

Chapter 5 Test 

Navigation 1 week Supplemental Understand  that by 
similarity,  side ratios  in 
right  triangles  are 
properties  of the angles 
in the triangle,  leading to 
definitions of 
trigonometric  ratios  for 
acute angles. G.SRT.8 
Use trigonometric  ratios 
and the Pythagorean 
Theorem  to solve right 
triangles  in applied 
problems 

Why doesn't a pilot fly 

straight at his final 

destination? How does wind 

speed affect the flight of a 

plane? 

I can apply the compass 
system and right triangle 
trigonometry to solve 
applications related to 
navigation. 

compass, bearing, vector, 

magnitude, direction, 

corrected course, heading 

supplemental worksheets Navigation Quiz 

Triangle Trigonometry 2 weeks Chapter Six CCSS.MATH.CONTENT.HSG

.SRT.D.9: (+) Derive the 

formula A = 1/2 ab sin(C) 

for the area of a triangle by 

drawing an auxiliary line 

from a vertex 

perpendicular to the 

opposite side. 

CCSS.MATH.CONTENT.HSG

.SRT.D.10: (+) Prove the 

Laws of Sines and Cosines 

and use them to solve 

problems. 

CCSS.MATH.CONTENT.HSG

.SRT.D.11: (+) Understand 

and apply the Law of Sines 

How do triangles have more 

than one possible side length? 

There are situations in life 

that arise where a right 

triangle does not exist, but we 

can still find missing side 

lengths and angles. 

I can derive the law of cosines 

and law of sines and use them 

to solve oblique triangles. I 
can find the area of an 

oblique triangle. I can 

differentiate between oblique 

triangles that could have two 

options for side lengths versus 

ones that will only have one. 

oblique, area, Heron's/Hero's 

formula, law of sines, law of 

cosines, ambiguous case 

Paul Foerster book Chapter 6 Quiz, Chapter 6 Test 



and the Law of Cosines to 

find unknown 

measurements in right and 

non-right triangles (e.g., 

surveying problems, 

resultant forces). 
Angular and Linear Velocity 

(Rotary Motion) 
2 days Chapter Three F.TF.7: Use inverse 

functions to solve 

trigonometric equations 

that arise in modeling 

contexts; evaluate the 

solutions using technology, 

and interpret them in 

terms of the context. 

As rotating objects move, 

their linear and angular 

velocities depends on their 

connections . How does my 

position on a rotating object 

affect my speed? 

Given information about a 

rotating object or connected 

rotating objects, I can find 

linear and angular velocity of 

points on the objects. 

angular velocity, linear 

velocity, omega, rpm, axle, 

rim 

Paul Foerster book, velocity 

worksheets 
on mid-term exam 

Polar Equations 1 week 

(either at 

the end of 

first 

semester or 

beginning of 

second) 

Chapter Thirteen F.IF.4: For a function that 

models a relationship 

between two quantities, 

interpret key features of 

graphs and tables in terms 

of the quantities, and 

sketch graphs showing key 

features given a verbal 

description of the 

relationship. Key features 

include: intercepts; 

intervals where the 

function is increasing, 

decreasing, positive, or 

negative; relative 

maximums and minimums; 

symmetries; end behavior; 

and periodicity. 

How are polar coordinates 

similar to rectangular 

coordinates? There are 

several real-life applications 

to polar coordinates, such as 

nautical navigation systems. 

I can graph a polar function 

given its table. 

polar, limaçon, rose, petal polar worksheets Polars Quiz 

Fundamental Concepts of 

Analytic Geometry 3 weeks Chapter 1 

G.GPE.7: Use coordinates 

to compute perimeters of 

polygons and areas of 

triangles and rectangles, 

e.g., using the distance 

formula. G.GPE.5 

Prove the slope criteria for 

parallel and perpendicular 

lines and use them to solve 

geometric problems (e.g., 

How do you find an angle 

between two lines - i.e. where 

to set the camera to film an 

entire area? How can you 

divide a line segment into 

parts other than just in half? 

I can find the distance 

between two points. I can find 

the angle of inclination 

between two lines. I know 

how to differentiate between 

rectangles, rhombuses, 

squares and parallelograms. I 
can compare and contrast 

relations and functions. 

analytic, abscissa, ordinate, 

tangent, inclination, 

rectangle, rhombus, square, 

parallelogram, relation, 

function, element, set, 

domain, range, x-intercept, 

y-intercept 

Fuller book, basic skills review 

worksheet, chapter one 

homework checks 

Chapter One Test 



find the equation of a line 

parallel or perpendicular to 

a given line that passes 

through a given point). 

G.GPE.6: Find the point on 

a directed line segment 

between two given points 

that partitions the segment 

in a given ratio. G.GPE.4: 

Use coordinates to prove 

simple geometric 

theorems algebraically. For 

example, prove or disprove 

that a figure defined by 

four given points in the 

coordinate plane is a 

rectangle; prove or 

disprove that the point (1, 

√3) lies on the circle 

centered at the origin and 

containing the point (0, 2). 

F.IF.1 

Understand that a function 

from one set (called the 

domain) to another set 

(called the range) assigns 

to each element of the 

domain exactly one 

element of the range. If f is 

a function and x is an 

element of its domain, 

then f(x) denotes the 

output of f corresponding 

to the input x. The graph of 

f is the graph of the 

equation y = f(x) 

The Straight Line and the 

Circle 5 weeks Chapter 2 

F.IF.8: Write  a function 
defined by an expression 
in different  but 
equivalent forms  to 
reveal  and explain 
different  properties  of the 

How do you create  an 
equation of a line? Lines 
model  patterns  in everyday 
life. How does the 
intersection  of two lines 
relate  to real-life  situations? 

I can use information about a 

line to create an equation in 

any form. I can graph two 

functions and find their 

point(s) of intersection. 

slope-intercept,  point-slope, 
two-point,  standard  form, 
increasing,  decreasing, 
monotone,  intersection, 
directed  distance, circle, 
radii,  chord,  Pythagorean, 

Fuller book, chapter two 

homework checks 
Test 2.1-2.4, Test 2.5-2.7 



function. A.REI.7: Solve 
a simple  system 
consisting of a linear 
equation and a quadratic 
equation in two variables 
algebraically  and 
graphically.  For 
example,  find the points 
of intersection  between 
the line y = -3x  and the 
circle  x2 + y2 = 3. 
G.GPE.7: Use 
coordinates  to compute 
perimeters  of polygons 
and areas  of triangles 
and rectangles,  e.g., 
using the distance 
formula . G.C.1: Prove 
that all circles  are 
similar.  G.GPE.1: Derive 
the equation of a circle 
of given center  and 
radius  using the 
Pythagorean  Theorem; 
complete  the square  to 
find the center  and 
radius  of a circle  given 
by an equation. 

How can a distance be 
negative? 

center,  general  form, 
tangent, family  of lines, 
family  of circles 

Conics 3 weeks Chapter 3 

G.GPE.3: Derive the 
equations of ellipses 
and hyperbolas given 
the foci, using the fact 
that the sum or 
difference of distances 
from the foci is 
constant. G.GPE.2: 
Derive the equation of 
a parabola given a 
focus and directrix. 

How do we model 

phenomena in nature if it 
doesn't follow a linear 

pattern? How does 

eccentricity affect the shape 

of a conic? 

I can derive and use the 

equations of an ellipse, 

parabola, and hyperbola to 

model real-life situations. 

parabola, focus, directrix, 

symmetry, vertex, conic, 

degenerate, latus rectae, 

standard form of a conic, 

ellipse, major axis, minor axis, 

hyperbola, transverse axis, 

conjugate axis, center, 

asymptote, eccentricity 

Fuller book, chapter three 

homework checks 
Chapter 3 Test 

Parametrics 1 week Chapter 8 preparation for calculus 

How do you model something 

other than in the rectangular 

coordinate plane? What is the 

I can model real-life situations 

with the appropriate model. 

parameter, eliminate, cusp, 

initial velocity, gravity 

constant, loft 

Fuller book, parametrics 

worksheet 
Parametrics Quiz 



best model for a golf shot? 

What variables affect the 

shot? 

Logarithms 1 week Chapter 7 

F.IF.7e: Graph exponential 

and logarithmic functions, 

showing intercepts and 

end behavior, and 

trigonometric functions, 

showing period, midline, 

and amplitude. F.BF.5: 

Understand the inverse 

relationship between 

exponents and logarithms 

and use this relationship to 

solve problems involving 

logarithms and exponents. 

F.LE.4: For exponential 

models, express as a 

logarithm the solution to 

abct = d where a, c, and d 

are numbers and the base 

b is 2, 10, or e; evaluate 

the logarithm using 

technology. 

How do you solve for an 

unknown exponent in an 

exponential expression? How 

are logarithmic properties 

helpful? How do logarithms 

compare with a habitat in 

nature? 

I can solve exponential and 

logarithmic equations. I can 

find the logistic function that 

models the growth of a 

population. 

point of inflection, logistic 

function for restrained growth 
Paul Foerster book Logs Test 

Sequences and Series 1 weeks Chapter 14 F.BF.2: Write arithmetic 

and geometric sequences 

both recursively and with 

an explicit formula, use 

them to model situations, 

and translate between the 

two forms. F.IF.3: 

Recognize that sequences 

are functions, sometimes 

defined recursively, whose 

domain is a subset of the 

integers. For example, the 

Fibonacci sequence is 

defined recursively by f(0) 

= f(1) = 1, f(n+1) = f(n) + 

f(n-1) for n ≥ 1. F.LE.2: 

Construct linear and 

exponential functions, 

What events in our everyday 

life can be described with a 

sequence or series? Why is 

important to figure out 

patterns? 

Given a series, I can find the 

sum. I can find the next 

number in a sequence and 

generalize the pattern. I can 

represent sequences both 

explicitly and recursively 

series, sum, finite, infinite, 

geometric, arithmetic, 

convergence, divergence, 

recursive, explicit, partial sum 

Paul Foerster book, series 

challenge worksheet 
Chapter 14 Test 



including arithmetic and 

geometric sequences, 

given a graph, a 

description of a 

relationship, or two 

input-output pairs (include 

reading these from a 

table). A.SSE.4: Derive the 

formula for the sum of a 

finite geometric series 

(when the common ratio is 

not 1), and use the formula 

to solve problems. For 

example, calculate 

mortgage payments. 

Algebra Review for Calculus 1 weeks supplemental 

F.IF.7c: Graph polynomial 

functions, identifying zeros 

when suitable 

factorizations are available, 

and showing end behavior. 

F.IF.7d: Graph rational 

functions, identifying zeros 

and asymptotes when 

suitable factorizations are 

available, and showing end 

behavior. 

What algebraic skills are 

necessary to be successful in 

calculus? 

I can perform operations on 

radical and rational 

expressions. I know the 

binomial and trinomial 

expansion rules. I can find 

roots of polynomial 

equations. 

logarithm, binomial, trinomial, 

rational expression, radical 

expression, compound 

fraction, indeterminant, 

undefined, long division, 

synthetic division 

supplemental worksheets on final exam 

Limits and Derivatives 1 week Chapter 15 

F.IF.4: For a function that 

models a relationship 

between two quantities, 

interpret key features of 

graphs and tables in terms 

of the quantities, and 

sketch graphs showing key 

features given a verbal 

description of the 

relationship. Key features 

include: intercepts; 

intervals where the 

function is increasing, 

decreasing, positive, or 

negative; relative 

maximums and minimums; 

How can a function approach 

a value, but never quite get 

there? How can we measure 

the slope of a function when 

it's not continuous? 

I can state which intervals for 

which a function is 

continuous. I can evaluate 

limits. I can identify whether 

or not a discontinuity is 

removable. 

limit, derivative, rate of 

change, approach, infinity, 

instantaneous velocity, 

average velocity 

Paul Foerster book, limits 

worksheet, calculus-like 

problems worksheet 

on final exam 



symmetries; end behavior; 

and periodicity. A.SSE.1: 

Interpret expressions that 

represent a quantity in 

terms of its context. 

         

         

         

         

         

 


