
HIGLEY UNIFIED SCHOOL DISTRICT 
INSTRUCTIONAL ALIGNMENT 

 

HS Precalculus First Semester 

Module 1: Rational, Exponential, Logarithmic Functions  
Topic A:  Functions and Their Graphs (25 Days) 

In this module, students graph rational functions by extending what they learned about graphing polynomials functions. Students, through repeatedly exploiting the 
relationship between exponential and logarithmic functions, learn the meaning of inverse functions.  Additionally, students learn to explicitly build composite 
functions to model relationships between two quantities.  In particular, they analyze the composite of two functions in describing the relationship of three or more 
quantities in modeling activities in this module. 

Big Idea: 

• Coordinate Geometry can be used to represent and verify geometric/algebraic relationships. 
• Mathematical models can be used to describe and quantify physical relationships. 
• Algebraic and numeric procedures are interconnected and build on one another to produce a coherent whole. 
• Patterns, functions, and relationships can be represented graphically, numerically, symbolically, or verbally. The function and 

relationship concepts are fundamental ideas in mathematics. 
• Shape and area can be conserved during mathematical transformations. 

Essential 
Questions: 

• How can we best represent and verify geometric/algebraic relationships? 
• How can we use mathematical models to describe physical relationships? 
• What makes an algebraic algorithm both effective and efficient? 
• How are patterns of change related to the behavior of functions? 
• Which situations can be analyzed using transformations and symmetries? 

Vocabulary  

Standard Common Core Standards Explanations & Examples Resources 

N.CN.A.3+ A.  Perform arithmetic operations with complex 
numbers. 
Find the conjugate of a complex number; use 
conjugates to find moduli and quotients of complex 
numbers. 

 

Chapter 2 

N.CN.C.8+ C. Use complex numbers in polynomial  
Chapter 2 
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identities and equations. 
Solve quadratic equations with real coefficients that 
have complex solutions. 

HS.MP.7. Look for and make use of structure. 

N.CN.C.9+ C. Use complex numbers in polynomial 
identities and equations. 
Know the Fundamental Theorem of Algebra; show that 
it is true for quadratic polynomials. 

HS.MP.3. Construct viable arguments and critique the 
reasoning of others. 
HS.MP.7. Look for and make use of structure. 

Examples: 
• How many zeros does 832 2 −+− xx have? Find all the zeros 

and explain, orally or in written format, your answer in terms 
of the Fundamental Theorem of Algebra. 

• How many complex zeros does the following polynomial 
have? How do you know? 

                       ( )12)3()2()3()( 22 −−+−= xxxxxp  

Chapter 2 

A.APR.C.5+ C. Use polynomial identities to solve 
problems. 
Know and apply the Binomial Theorem for the 
expansion of (x + y)n in powers of x and y for a positive 
integer n, where x and y are any numbers, with 
coefficients determined for example by Pascal’s 
Triangle. (The Binomial Theorem can be proved by 
mathematical induction or by a combinatorial 
argument.) 

HS.MP.2. Reason abstractly and quantitatively. 
HS.MP.3. Construct viable arguments and critique the 
reasoning of others. 
HS.MP.6. Attend to precision. 
HS.MP.7. Look for and make use of structure. 

Examples: 
• Use Pascal’s Triangle to expand the expression 4)12( −x . 

• Find the middle term in the expansion of 182 )2( +x . 
                     

 

8.5 

A.APR.D.7+ D. Rewrite rational expressions. 
Understand that rational expressions form a system 
analogous to the rational numbers, closed under 
addition, subtraction, multiplication, and division by a 
nonzero rational expression; add, subtract, multiply, 
and divide rational expressions. 

HS.MP.7. Look for and make use of structure. 
HS.MP.8. Look for and express regularity in repeated 
reasoning. 

Examples: 

• Use the formula for the sum of two fractions to explain why 
the sum of two rational expressions is another rational 
expression. 

• Express 1
𝑥2+1

− 1
𝑥2−1

 in the form 𝑎(𝑥)/𝑏(𝑥), where a(x) and 
b(x) are polynomials. 

 

Chapter 2 
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F.IF.C.7d+ C. Analyze functions using different 
representation. 
Graph functions expressed symbolically and show key 
features of the graph, by hand in simple cases and using 
technology for more complicated cases. 

d. Graph rational functions, identifying zeros and 
asymptotes when suitable factorizations are 
available, and showing end behavior. 

 

 
 

Key characteristics include but are not limited to maxima, minima, 
intercepts, symmetry, end behavior, and asymptotes. Students may 
use graphing calculators or programs, spreadsheets, or computer 
algebra systems to graph functions. 

Examples: 

• Describe key characteristics of the graph of f(x) = │x – 3│ + 5. 

• Sketch the graph and identify the key characteristics of the 
function described below. 

2

2for 0
( )

for 1
x x

F x
x x
+ ≥

= 
− < −

 

               

• Graph the function f(x) = 2x by creating a table of values. 
Identify the key characteristics of the graph. 

• Graph f(x) = 2 tan x – 1. Describe its domain, range, intercepts, 
and asymptotes. 

Draw the graph of f(x) = sin x and f(x) = cos x. What are the similarities 
and differences between the two graphs? 

Chapters 1 - 3 

F.IF.C.9 C. Analyze functions using different 
representation. 
Compare properties of two functions each represented 
in a different way (algebraically, graphically, 
numerically in tables, or by verbal descriptions). For 
example, given a graph of one quadratic function and 
an algebraic expression for another, say which has the 
larger maximum. 

HS.MP.6. Attend to precision. 

F.IF.9 Compare the key features of two functions represented in 
different ways. For example, compare the end behavior of two 
functions, one of which is represented graphically and the other is 
represented symbolically. 
 

Chapters 1 - 3 
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HS.MP.7. Look for and make use of structure. 

F.BF.A.1c A. Build a function that models a relationship 
between two quantities. 
 
Write a function that describes a relationship between 
two quantities. 

c. Compose functions. For example, if T(y) is the 
temperature in the atmosphere as a function of 
height, and h(t) is the height of a weather balloon 
as a function of time, then T(h(t)) is the 
temperature at the location of the weather balloon 
as a function of time. 

HS.MP.1. Make sense of problems and persevere in 
solving them. 
HS.MP.2. Reason abstractly and quantitatively. 
HS.MP.4. Model with mathematics. 
HS.MP.5. Use appropriate tools strategically. 
HS.MP.6. Attend to precision. 
HS.MP.7. Look for and make use of structure. 
HS.MP.8. Look for and express regularity in repeated 
reasoning. 
 

Students will analyze a given problem to determine the function 
expressed by identifying patterns in the function’s rate of change. They 
will specify intervals of increase, decrease, constancy, and, if possible, 
relate them to the function’s description in words or graphically. 
Students may use graphing calculators or programs, spreadsheets, or 
computer algebra systems to model functions. 

Examples: 

• You buy a $10,000 car with an annual interest rate of 6 
percent compounded annually and make monthly payments 
of $250. Express the amount remaining to be paid off as a 
function of the number of months, using a recursion equation.  

• A cup of coffee is initially at a temperature of 93º F. The 
difference between its temperature and the room 
temperature of 68º F decreases by 9% each minute. Write a 
function describing the temperature of the coffee as a 
function of time. 

The radius of a circular oil slick after t hours is given in feet by 
𝑟 = 10𝑡2 − 0.5𝑡, for 0 ≤ t ≤ 10. Find the area of the oil slick as a 
function of time. 

 

F.BF.B.4bcd+ B. Build new functions from existing 
functions. 
 
Find inverse functions. 
 

b. Verify by composition that one function is the 
inverse of another. 
c. Read values of an inverse function from a graph 
or a table, given that the function has an inverse. 
d. Produce an invertible function from a non-
invertible function by restricting the domain. 
 

HS.MP.2. Reason abstractly and quantitatively. 
HS.MP.4. Model with mathematics. 
HS.MP.5. Use appropriate tools strategically. 

Students may use graphing calculators or programs, spreadsheets, or 
computer algebra systems to model functions. 

Examples: 

• For the function h(x) = (x – 2)3, defined on the domain of all 
real numbers, find the inverse function if it exists or explain 
why it doesn’t exist. 

• Graph h(x) and h-1(x) and explain how they relate to each 
other graphically. 

Find a domain for f(x) = 3x2 + 12x - 8 on which it has an inverse. Explain 
why it is necessary to restrict the domain of the function. 

Chapter 1 
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HS.MP.7. Look for and make use of structure. 

F.BF.B.5+ B.Build new functions from existing 
functions. 
 
Understand the inverse relationship between 
exponents and logarithms and use this relationship to 
solve problems involving logarithms and exponents. 

HS.MP.2. Reason abstractly and quantitatively. 
HS.MP.6. Attend to precision. 
HS.MP.7. Look for and make use of structure. 
 

Students may use graphing calculators or programs, spreadsheets, or 
computer algebra systems to solve problems involving logarithms and 
exponents. 

Example: 

Find the inverse of f(x) = 3(10)2x. Chapter 3 

G.GMD.A.2+ A. Explain volume formulas and use them to 
solve problems. 
 
Give an informal argument using Cavalieri’s principle 
for the formulas for the volume of a sphere and other 
solid figures. 

HS.MP.3. Construct viable arguments and critique the 
reasoning of others. 
HS.MP.4. Model with mathematics. 
HS.MP.5. Use appropriate tools strategically. 

Cavalieri’s principle is if two solids have the same height and the same 
cross-sectional area at every level, then they have the same volume. 

Will need to supplement 
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HS Precalculus First Semester 

Module 1: Rational, Exponential, Logarithmic Functions  
Topic B:  Linear Systems and Matrices (20 Days) 

In this topic, Students interpret the properties and operations of matrices to learn multiple ways to solve problems with them, including solving systems of linear 
equations. They construct viable arguments using matrices to once again derive equations for conic sections, this time by translating and rotating the locus of points 
into a “standard” position using matrix operations. (For example, applying rigid motions to move the directrix of a parabola to one of the coordinate axes.) 

Big Idea: 

• Mathematical models can be used to describe and quantify physical relationships. 
• Algebraic and numeric procedures are interconnected and build on one another to produce a coherent whole. 
• Patterns, functions, and relationships can be represented graphically, numerically, symbolically, or verbally. The function and 

relationship concepts are fundamental ideas in mathematics. 

Essential 
Questions: 

• How can we use mathematical models to describe physical relationships? 
• What makes an algebraic algorithm both effective and efficient? 
• How are patterns of change related to the behavior of functions? 

Vocabulary  

Standard Common Core Standards Explanations & Examples Resources 

N.VM.C. 6 C. Perform operations on matrices and use 
matrices in applications 
 
Use matrices to represent and manipulate data, e.g., to 
represent payoffs or incidence relationships in a 
network. 

HS.MP.2. Reason abstractly and quantitatively. 
HS.MP.4. Model with mathematics. 
HS.MP.5. Use appropriate tools strategically. 

Students may use graphing calculators and spreadsheets to create and 
perform operations on matrices. 

The adjacency matrix of a simple graph is a matrix with rows and 
columns labeled by graph vertices, with a 1 or a 0 in position (vi, vj) 
according to whether vi and vj are adjacent or not. A “1” indicates that 
there is a connection between the two vertices, and a “0” indicates 
that there is no connection. 

Example: 

• Write an inventory matrix for the following situation. A 
teacher is buying supplies for two art classes. For class 1, the 
teacher buys 24 tubes of paint, 12 brushes, and 17 canvases. 
For class 2, the teacher buys 20 tubes of paint, 14 brushes and 
15 canvases. Next year, she has 3 times as many students in 
each class. What affect does this have on the amount of 

Chapter 7 
7.4 – 7.8 
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supplies? 

Solution: 

Year 1 

          
Year 2 

 
 

N.VM.C.7 C. Perform operations on matrices and use 
matrices in applications 
 
Multiply matrices by scalars to produce new matrices, 
e.g., as when all of the payoffs in a game are doubled. 
 
HS.MP.2. Reason abstractly and quantitatively. 
HS.MP.4. Model with mathematics. 
HS.MP.5. Use appropriate tools strategically. 

Students may use graphing calculators and spreadsheets to create and 
perform operations on matrices. 
Examples: 

• 
















−
−

−
−

802
206341
15197

3  

• The following is an inventory matrix for Company A’s 
jellybean, lollipop, and gum flavors. The price per unit is $0.03 
for jelly beans, gum, and lollipops. Determine the gross profit 
for each flavor and for the entire lot. 

•  
 

Chapter 7 
7.4 – 7.8 
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N.VM.C.8 C. Perform operations on matrices and use 

matrices in applications 
 
Add, subtract, and multiply matrices of appropriate 
dimensions. 
 
HS.MP.2. Reason abstractly and quantitatively. 
HS.MP.4. Model with mathematics. 
HS.MP.5. Use appropriate tools strategically. 
 

Students may use graphing calculators and spreadsheets to create and 
perform operations on matrices. 
Example: 

• Find 2A – B + C and BA • given Matrices A, B and C below. 

                       Matrix A                        Matrix B                    Matrix C 

                  
















−
−

−

802
206341
15197

             
















−−
−−

8639
114718
551823

          














−

87213
80951
1274

 

Chapter 7 
7.4 – 7.8 

N.VM.C.9 C. Perform operations on matrices and use 
matrices in applications 
 
Understand that, unlike multiplication of numbers, 
matrix multiplication for square matrices is not a 
commutative operation, but still satisfies the 
associative and distributive properties. 

HS.MP.2. Reason abstractly and quantitatively. 
HS.MP.6. Attend to precision. 
 

Students may use graphing calculators and spreadsheets to create and 
perform operations on matrices. 

Example: 

• Given 






 −
=








−

=






−
=

79
26

54
32

64
31

CandBandA ;                  

determine if the following statements are true: 
o AB = BA 
o (AB)C = A(BC) 

Chapter 7 
7.4 – 7.8 

N.VM.C.10 C. Perform operations on matrices and use 
matrices in applications 
 
Understand that the zero and identity matrices play a 
role in matrix addition and multiplication similar to the 
role of 0 and 1 in the real numbers. The determinant of 

 

Chapter 7 
7.4 – 7.8 
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a square matrix is nonzero if and only if the matrix has a 
multiplicative inverse. 
 
HS.MP.2. Reason abstractly and quantitatively. 
HS.MP.6. Attend to precision. 

N.VM.C.11 C. Perform operations on matrices and use 
matrices in applications 
 
Multiply a vector (regarded as a matrix with one 
column) by a matrix of suitable dimensions to produce 
another vector. Work with matrices as transformations 
of vectors. 
 
HS.MP.4. Model with mathematics. 
HS.MP.5. Use appropriate tools strategically. 

A matrix is a two dimensional array with rows and columns; a vector is 
a one dimensional array that is either one row or one column of the 
matrix. 
Students will use matrices to transform geometric objects in the 
coordinate plane. Students may demonstrate transformations using 
dynamic geometry programs or applets. They will explain the 
relationship between the ordered pair representation of a vector and 
its graphical representation. 

Chapter 7 
7.4 – 7.8 

N.VM.C.12 C. Perform operations on matrices and use 
matrices in applications 
 
Work with 2 × 2 matrices as transformations of the 
plane, and interpret the absolute value of the 
determinant in terms of area. 
 
HS.MP.4. Model with mathematics. 
HS.MP.5. Use appropriate tools strategically. 

Students should be able to utilize matrix multiplication to perform 
reflections, rotations and dilations, and find the area of a 
parallelogram. Students may demonstrate these relationships using 
dynamic geometry programs or applets. 

Chapter 7 
7.4 – 7.8 

A.REI.C.8 C. Solve systems of equations 
 
Represent a system of linear equations as a single 
matrix equation in a vector variable. 
 

Example: 

• Write the system 








=+
=−+

=+−

1132
0

42

ca
cba

cb
  as a matrix equation.                           

Identify the coefficient matrix, the variable matrix, and the constant 
matrix. 

7.1 – 7.3 

A.REI.C.9 C. Solve systems of equations 
 
Find the inverse of a matrix if it exists, and use it to 
solve systems of linear equations (using technology for 
matrices of dimension 3 × 3 or greater). 

HS.MP.5. Use appropriate tools strategically. 
HS.MP.6. Attend to precision. 

Students will perform multiplication, addition, subtraction, and scalar 
multiplication of matrices. They will use the inverse of a matrix to solve 
a matrix equation. Students may use graphing calculators, programs, or 
applets to model and find solutions for systems of equations. 

Example: 
• Solve the system of equations by converting to a matrix 

equation and using the inverse of the coefficient matrix. 

7.1 – 7.3 
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HS.MP.7. Look for and make use of structure. 
 

5 2 4
3 2 0

x y
x y
+ =

 + =
 

Solution:  

Matrix 







=

23
25

A  

Matrix 
x

X
y
 

=  
 

 

Matrix 
4
0

B  
=  
 

 



















−

−

4
5

4
3

2
1

2
1

=Matrix A 1-  

1X A B−=  









−

=


























−

−
=








3

2
0
4

4
5

4
3

2
1

2
1

y
x
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HS Precalculus First Semester 

Module 2: Trigonometry (30 days) 
Chapters 4, 5, 6.1, 6.2 

In Module 2, students visualize graphs of trigonometric functions with the aid of appropriate software and interpret how a family of graphs defined by varying a 
parameter in a given function changes based upon that parameter. They analyze symmetry and periodicity of trigonometric functions. They extend their knowledge 
of inverse functions to trigonometric functions by restricting domains to create the inverses, and apply inverse functions to solve trigonometric equations that arise 
in modeling contexts.  Students also construct viable arguments to prove the Law of Sines, Law of Cosines, and the addition and subtraction formulas for the 
trigonometric functions. 

Big Idea: 

• The characteristics of trigonometric and circular functions and their representations are useful in solving real-world problems. 
• Everyday objects have a variety of attributes, each of which can be measured in many ways. What we measure affects how we measure 

it. 
• Measurements can be used to describe, compare, and make sense of phenomena. 
• Patterns, functions, and relationships can be represented graphically, numerically, symbolically, or verbally. 
• The function and relationship concepts are fundamental ideas in mathematics. 

Essential 
Questions: 

• How do trigonometric and circular functions model real world problems and their solutions? 
• Which situations can be analyzed using transformations and symmetries? 
• How are patterns of change related to the behavior of functions? 
• How can measurements be used to solve problems? 

Vocabulary  

Standard Common Core Standards Explanations & Examples Resources 

F.TF.A.3+ A. Extend the domain of trigonometric 
functions using the unit circle. 
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 π-x, π+x, and 2π-x in terms of 
their values for x, where x is any real number. 

HS.MP.2. Reason abstractly and quantitatively. 

Examples: 

• Evaluate all six trigonometric functions of θ = 
3
π

. 

• Evaluate all six trigonometric functions of  θ = 225o. 

• Find the value of x in the given triangle where DCAD ⊥ and

DBAC ⊥  

Chapter 4 
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HS.MP.6. Attend to precision. 
HS.MP.7. Look for and make use of structure. 

       °=∠°=∠ 30,60 CmAm . Explain your process for 

solving the problem including the use of trigonometric ratios 
as appropriate. 

 

• Find the measure of the missing segment in the given triangle 
where DCAD ⊥ , DBAC ⊥ ,

3,12,30,60 ==°=∠°=∠ ABACCmAm . Explain 
(orally or in written format) your process for solving the 
problem including use of trigonometric ratios as appropriate. 

 
F.TF.A.4+ A. Extend the domain of trigonometric 

functions using the unit circle. 
Use the units circle to explain symmetry (odd and even) 
and periodicity of trigonometric functions. 

HS.MP.3. Construct viable arguments and critique the 
reasoning of others. 
HS.MP.5. Use appropriate tools strategically. 

Students may use applets and animations to explore the unit circle and 
trigonometric functions. Students may explain (orally or written 
format) their understanding of symmetry and periodicity of 
trigonometric functions. 

Chapter 4 

F.TF.B.6+ B. Model periodic phenomena with 
trigonometric functions. 
 
Understand that restricting a trigonometric function to 
a domain on which it is always increasing or always 
decreasing allows its inverse to be constructed. 

 

Students may use graphing calculators or programs, spreadsheets, or 
computer algebra systems to model trigonometric functions. 

Examples: 

• Identify a domain for the sine function that would permit an 
inverse function to be constructed. 

• Describe the behavior of the graph of the sine function over 

Chapter 4 
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 this interval. 

Explain (orally or in written format) why the domain cannot be 
expanded any further. 

F.TF.B.7+ B. Model periodic phenomena with 
trigonometric functions. 
 
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. 
 
HS.MP.2. Reason abstractly and quantitatively. 
HS.MP.5. Use appropriate tools strategically. 

Students may use graphing calculators or programs, spreadsheets, or 
computer algebra systems to model trigonometric functions and solve 
trigonometric equations. 

Example: 

Two physics students set up an experiment with a spring.  In their 
experiment, a weighted ball attached to the bottom of the spring was 
pulled downward 6 inches from the rest position.  It rose to 6 inches 
above the rest position and returned to 6 inches below the rest 

position once every 6 seconds.  The equation 






−= th
2

cos6 π
 

accurately models the height above and below the rest position every 
6 seconds. Students may explain, orally or in written format, when the 
weighted ball first will be at a height of 3 inches, 4 inches, and 5 inches 
above rest position. 

Chapter 4 

F.TF.C.9+ C. Prove and apply trigonometric identities. 
Prove the addition and subtraction formulas for sine, 
cosine, and tangent and use them to solve problems. 

HS.MP.3. Construct viable arguments and critique the 
reasoning of others. 

Students are now responsible for proofs of angle addition and 
subtraction formulas. 

Chapter 5 

G.SRT.D.9+ D. Apply trigonometry to general triangles. 
 
Derive the formula A = ½ ab sin(C) for the area of a 
triangle by drawing an auxiliary line from a vertex 
perpendicular to the opposite side. 

HS.MP.3. Construct viable arguments and critique the 
reasoning of others. 
HS.MP.7. Look for and make use of structure. 

G.SRT.9  For a triangle that is not a right triangle, draw an auxiliary line 
from a vertex, perpendicular to the opposite side and derive the 
formula, A=½ ab sin (C), for the area of a triangle, using the fact that 
the height of the triangle is, h=a sin(C). 

Chapter 5 

G.SRT.D.10+ D. Apply trigonometry to general triangles. 
 
Prove the Laws of Sines and Cosines and use them to 
solve problems. 

HS.MP.3. Construct viable arguments and critique 

G.SRT.10  Using trigonometry and the relationship among sides and 
angles of any triangle, such as sin(C)=(h/a) , 
prove the Law of Sines. 
 
G.SRT.10  Using trigonometry and the relationship among sides and 
angles of any triangle and the Pythagorean Theorem to prove the 

6.1 and 6.2 
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the reasoning of others. 
HS.MP.4. Model with mathematics. 
HS.MP.5. Use appropriate tools strategically. 
HS.MP.6. Attend to precision. 
HS.MP.7. Look for and make use of structure. 
HS.MP.8. Look for and express regularity in 
repeated reasoning. 
 

Law of Cosines. 
 
G.SRT.10  Use the Laws of Sines to solve problems. 
G.SRT.10  Use the Laws of Cosines to solve problems. 
 

G.SRT.D.11+ 
 

 

 

 

 

 

 

D. Apply trigonometry to general triangles. 
 
Understand and apply the Law of Sines and the Law of 
Cosines to find unknown measurements in right and 
non-right triangles (e.g., surveying problems, resultant 
forces). 
 
HS.MP.1. Make sense of problems and persevere in 
solving them. 
HS.MP.4. Model with mathematics. 

Example: 

• Tara wants to fix the location of a mountain by taking 
measurements from two positions 3 miles apart. From the 
first position, the angle between the mountain and the second 
position is 78o. From the second position, the angle between 
the mountain and the first position is 53o. How can Tara 
determine the distance of the mountain from each position, 
and what is the distance from each position? 

 

6.1 and 6.2 

G.C.A.4+ A.  Understand and apply theorems 
about circles  
Construct a tangent line from a point 
outside a given circle to the circle. 

 

• Tangents drawn to a circle are perpendicular to the circle's 
radius at the point of tangency. 

• Two tangents drawn to a circle from the same point outside 
the circle are equal. You can have students do this 
construction and measure the segments from the point of 
tangency to the shared point. 

• Two tangents drawn to a circle from the same point outside 
the circle make an angle that, when bisected, includes the 
circles center. Students can construct the angle bisector and 
see for themselves. 

• Tangents to a circle at either end of a diameter are parallel. 

Supplemental 
Worksheet 
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