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Arizona’s College and Career Ready Standards for Mathematics 
 

The high school mathematics standards are divided into conceptual categories and then domains.  Each domain is 
divided into standards that define the skills and knowledge that students are expected to know and be able to do. The 
order of the standards in the Mathematics Standards document is not intended to be a checklist for mathematics 
instruction. Mathematical concepts develop with a spiraling of ideas/skills that are interconnected and dependent on each 
other, and this is reflected in the standard document. Effective instruction often incorporates several standards into an 
integrated experience of learning for the student. 
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MA35 Personal Finance Overview 

The high school standards specify the mathematics that all students should study in order to be college and career ready.  The high school standards are listed in conceptual categories including Number and Quantity, 
Algebra, Functions, Modeling, Geometry, and Statistics and Probability, and Contemporary Mathematics. Conceptual categories portray a coherent view of high school mathematics; a student’s work with functions, for 
example, crosses a number of traditional course boundaries, potentially up through and including calculus. Modeling is best interpreted not as a collection of isolated topics but in relation to other standards. Making 

mathematical models is a Standard for Mathematical Practice, and specific modeling standards appear throughout the high school standards indicated by a star symbol (★). 

Number and Quantity 

The Real Number System (N-RN) 

p. 3 N-RN.A.1-2 Extend the properties of exponents to rational exponents 

Quantities (N-Q) 

p. 4 N-Q.A.1-3 Reason quantitatively and use units to solve problems 

Vector and Matrix Quantities (N-CN)  

p. 5 N-VM.C.6-9 Perform operations on matrices and use matrices in applications. 

   

Algebra  

Seeing Structure in Expressions (A-SSE)  

p. 7 A-SSE.A.1-2 Interpret the structure of expressions 

p. 8 A-SSE.B.3 Write expressions in equivalent forms to solve problems 

Arithmetic with Polynomials and Rational Expressions (A-APR) 

p. 9 A-APR.D.6 Rewrite rational expressions. 

Creating Equations (A-CED) 

p. 10-11 A-CED.A.1-4 Create equations that describe numbers or relationships 

Reasoning with Equations and Inequalities (A-REI)  

p. 12 A-REI.A.2 Understand solving equations as a process of reasoning and explain the reasoning 

p. 12-13 A-REI.B.3-4 Solve equations and inequalities in one variable 

p. 14-15 A-REI.C.6-7 Solve systems of equations 

p. 16-17 A-REI.D.10-12 Represent and solve equations and inequalities graphically 

   

Functions  

Interpreting Functions (F-IF)  

p. 19 F-IF.A.1-2 Understand the concept of a function and use function notation 

p. 20-22 F-IF.B.4-6 Interpret functions that arise in applications in terms of the context 

p. 23-24 F-IF.C.7-9 Analyze functions using different representations 

Building Functions (F-BF) 

p. 25-26 F-BF.A.1 Build a function that models a relationship between two quantities 

Linear, Quadratic, and Exponential Models (F-LE)  

p. 27-28 F-LE.A.1 Construct and compare linear, quadratic, and exponential models and solve problems 

p. 28 F-LE.B.5 Interpret expressions for functions in terms of the situation they model 

 
 

  

Modeling (★) p. 29-30 

   
Geometry  

Circles (G-C) 

p. 32 G-C.B.5 Find arc lengths and areas of sectors of circles. 

Geometric Measurement and Dimension  (G-MG) 

p. 32 G-MG.A.3 Apply geometric concepts in modeling situations. 

   
Statistics and Probability 

Interpreting Categorical and Quantitative Data (S-ID) 

p. 34-35 S-ID.A.1-4 Summarize, represent, and interpret data on a single count or measurement 
variable. 

p. 36 S-ID.B.6 Summarize, represent, and interpret data on two categorical and quantitative 
variables 

p. 37-38 S-ID.C.7-9 Interpret linear models. 

Using Probability to Make Decisions (S-MD)  

p. 39-41 S-MD.A.1,2,4 Calculate expected values and use them to solve problems. 

p. 42 S-MD.B.5 Use probability to evaluate outcomes of decisions 

   
Mathematical Practices (MP) p. 43-45 

1. Make sense of problems and persevere in solving them. 
2. Reason abstractly and quantitatively. 
3. Construct viable arguments and critique the reasoning of others. 
4. Model with mathematics. 
5. Use appropriate tools strategically. 
6. Attend to precision. 
7. Look for and make use of structure. 
8. Look for and express regularity in repeated reasoning. 
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High School: Mathematics Standards – Mathematical Practices – Explanations and Examples 

Number and Quantity 

Numbers and the Number System 

During the years from kindergarten to eighth grade, students must repeatedly extend their conception of number. At first, “number” means “counting number”: 1, 2, 3…. Soon 
after that, 0 is used to represent “none” and the whole numbers are formed by the counting numbers together with zero. The next extension is fractions. At first, fractions are 
barely numbers and tied strongly to pictorial representations. Yet by the time students understand division of fractions, they have a strong concept of fractions as numbers and 
have connected them, via their decimal representations, with the base-ten system used to represent the whole numbers. During middle school, fractions are augmented by 
negative fractions to form the rational numbers. In Grade 8, students extend this system once more, augmenting the rational numbers with the irrational numbers to form the 
real numbers. In high school, students will be exposed to yet another extension of number, when the real numbers are augmented by the imaginary numbers to form the 
complex numbers. 

With each extension of number, the meanings of addition, subtraction, multiplication, and division are extended. In each new number system—integers, rational numbers, real 
numbers, and complex numbers—the four operations stay the same in two important ways: They have the commutative, associative, and distributive properties and their new 
meanings are consistent with their previous meanings. 

Extending the properties of whole-number exponents leads to new and productive notation. For example, properties of whole-number exponents suggest that (51/3)3 should be 
5(1/3)3 = 51 = 5 and that 51/3 should be the cube root of 5. 

Calculators, spreadsheets, and computer algebra systems can provide ways for students to become better acquainted with these new number systems and their notation. They 
can be used to generate data for numerical experiments, to help understand the workings of matrix, vector, and complex number algebra, and to experiment with non-integer 
exponents. 

Quantities 

In real world problems, the answers are usually not numbers but quantities:  numbers with units, which involves measurement. In their work in measurement up through Grade 
8, students primarily measure commonly used attributes such as length, area, and volume. In high school, students encounter a wider variety of units in modeling, e.g., 
acceleration, currency conversions, derived quantities such as person-hours and heating degree days, social science rates such as per-capita income, and rates in everyday life 
such as points scored per game or batting averages. They also encounter novel situations in which they themselves must conceive the attributes of interest. For example, to find 
a good measure of overall highway safety, they might propose measures such as fatalities per year, fatalities per year per driver, or fatalities per vehicle-mile traveled. Such a 
conceptual process is sometimes called quantification. Quantification is important for science, as when surface area suddenly “stands out” as an important variable in 
evaporation. Quantification is also important for companies, which must conceptualize relevant attributes and create or choose suitable measures for them. 
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Number and Quantity: The Real Number System (N-RN) 

A.  Extend the properties of exponents to rational exponents. 

Mesa Public Schools 

Resources 
Standards 
Students are expected to: 

Label Mathematical Practices Explanations and Examples 

Financial Algebra  

3-6, 4-4, 4-5, 4-6, 10-1 

 

HS.N-RN.A.1. Explain how the 
definition of the meaning of 
rational exponents follows 
from extending the properties 
of integer exponents to those 
values, allowing for a notation 
for radicals in terms of 
rational exponents. For 
example, we define 51/3 to be 
the cube root of 5 because we 
want (51/3)3 = 5(1/3)3 to hold, so 
(51/3)3 must equal 5. 

Connections: 11-12.RST.4; 
11-12.RST.9; 11-12.WHST.2d 

A II HS.MP.2. Reason 
abstractly and 
quantitatively. 

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

Students may explain orally or in written format. 

Financial Algebra 

3-6, 4-4, 10-1 

HS.N-RN.A.2. Rewrite 
expressions involving radicals 
and rational exponents using 
the properties of exponents. 

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

Examples: 

 

2

3 2 35 5  ; 

2

3 235 5  

 Rewrite using fractional exponents:  

4
5 45 516 2 2   

 Rewrite 
2

x

x
in at least three alternate forms.  

Solution: 
3

2
3 3
2

1 1 1
x

x xxx



    

 Rewrite 
4 42

.using only rational exponents. 

 Rewrite 
3 3 23 3 1x x x    in simplest form. 
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Number and Quantity: Quantities  (N-Q) 

A.  Reason qualitatively and units to solve problems 

Mesa Public Schools 

Resources 
Standards 
Students are expected to: 

Label Mathematical Practices Explanations and Examples 

Financial Algebra 

1-2, 1-3, 1-4, 1-5, 1-6, 2-2, 

2-5, 2-7, 2-8 

HS.N-Q.A.1. Use units as a 
way to understand problems 
and to guide the solution of 
multi-step problems; choose 
and interpret units 
consistently in formulas; 
choose and interpret the 
scale and the origin in graphs 
and data displays. 
Connections: SCHS-S1C4-02; 
SSHS-S5C5-01 

A I 
 

HS.MP.4. Model with 
mathematics. 

HS.MP.5. Use appropriate 
tools strategically. 

HS.MP.6. Attend to 
precision. 

Include word problems where quantities are given in different units, which 
must be converted to make sense of the problem. For example, a problem 
might have an object moving 12 feet per second and another at 5 miles per 
hour. To compare speeds, students convert 12 feet per second to miles per 
hour: 

hr24

day1

min60

hr1

sec60

min1
sec24000 ååå  is more than 8 miles per hour. 

Graphical representations and data displays include, but are not limited to: line 
graphs, circle graphs, histograms, multi-line graphs, scatterplots, and multi-bar 
graphs. 

Financial Algebra 

1-2, 1-3, 1-4, 1-5, 2-1, 2-2, 

2-5, 2-7, 2-8 

HS.N-Q.A.2. Define 
appropriate quantities for the 
purpose of descriptive 
modeling. 

Connection: SSHS-S5C5-01 

 

A I 

A II 

 

HS.MP.4. Model with 
mathematics. 

HS.MP.6. Attend to 
precision. 

 

Examples: 

• What type of measurements would one use to determine his/her 
income and expenses for one month? 

• How could one express the number of accidents in Arizona? 

Financial Algebra 

1-2, 2-1, 2-2, 2-5, 2-7 

HS.N-Q.A.3. Choose a level of 
accuracy appropriate to 
limitations on measurement 
when reporting quantities. 

A I HS.MP.5. Use appropriate 
tools strategically. 

HS.MP.6. Attend to 
precision. 

The margin of error and tolerance limit varies according to the measure, tool 
used, and context. 
Example: 

• Determining price of gas by estimating to the nearest cent is 
appropriate because you will not pay in fractions of a cent but the cost 

of gas is $3.479
𝑔𝑎𝑙𝑙𝑜𝑛

. 
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Number and Quantity: Vector and Matrix Quantities (N-VM) 

C.  Perform operations on matrices and use matrices in applications. 

Mesa Public Schools 

Resources 
Standards 
Students are expected to: 

Label Mathematical Practices Explanations and Examples 

Financial Algebra 

10-3 

HS.N-VM.C.6. Use matrices to 
represent and manipulate 
data, e.g., to represent 
payoffs or incidence 
relationships in a network. 

Connections: 9-10.RST.7;  
9-10.WHST.2f; 11-12.RST.9;  
11-12.WHST.2e; ETHS-S6C2-
03 

+ 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 supplies? 

Solution: 

Year 1 

 

Year 2 
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High School: Mathematics Standards – Mathematical Practices – Explanations and Examples 

Algebra 
Expressions 

An expression is a record of a computation with numbers, symbols that represent numbers, arithmetic operations, exponentiation, and, at more advanced levels, the operation of 
evaluating a function. Conventions about the use of parentheses and the order of operations assure that each expression is unambiguous. Creating an expression that describes a 
computation involving a general quantity requires the ability to express the computation in general terms, abstracting from specific instances. 

Reading an expression with comprehension involves analysis of its underlying structure. This may suggest a different but equivalent way of writing the expression that exhibits some 
different aspect of its meaning. For example, p + 0.05p can be interpreted as the addition of a 5% tax to a price p. Rewriting p + 0.05p as 1.05p shows that adding a tax is the same as 
multiplying the price by a constant factor. 

Algebraic manipulations are governed by the properties of operations and exponents, and the conventions of algebraic notation. At times, an expression is the result of applying 
operations to simpler expressions. For example, p + 0.05p is the sum of the simpler expressions p and 0.05p. Viewing an expression as the result of operation on simpler expressions can 
sometimes clarify its underlying structure. 

A spreadsheet or a computer algebra system (CAS) can be used to experiment with algebraic expressions, perform complicated algebraic manipulations, and understand how algebraic 
manipulations behave. 

Equations and Inequalities  

An equation is a statement of equality between two expressions, often viewed as a question asking for which values of the variables the expressions on either side are in fact equal. These 
values are the solutions to the equation.  An identity, in contrast, is true for all values of the variables; identities are often developed by rewriting an expression in an equivalent form. 

The solutions of an equation in one variable form a set of numbers; the solutions of an equation in two variables form a set of ordered pairs of numbers, which can be plotted in the 
coordinate plane. Two or more equations and/or inequalities form a system. A solution for such a system must satisfy every equation and inequality in the system. 

An equation can often be solved by successively deducing from it one or more simpler equations. For example, one can add the same constant to both sides without changing the 
solutions, but squaring both sides might lead to extraneous solutions. Strategic competence in solving includes looking ahead for productive manipulations and anticipating the nature 
and number of solutions. 

Some equations have no solutions in a given number system, but have a solution in a larger system. For example, the solution of x + 1 = 0 is an integer, not a whole number; the solution 
of 2x + 1 = 0 is a rational number, not an integer; the solutions of x2 – 2 = 0 are real numbers, not rational numbers; and the solutions of x2 + 2 = 0 are complex numbers, not real numbers. 

The same solution techniques used to solve equations can be used to rearrange formulas. For example, the formula for the area of a trapezoid, A = ((b1+b2)/2)h, can be solved for h using 
the same deductive process.  

Inequalities can be solved by reasoning about the properties of inequality. Many, but not all, of the properties of equality continue to hold for inequalities and can be useful in solving 
them. 

Connections to Functions and Modeling 

Expressions can define functions, and equivalent expressions define the same function. Asking when two functions have the same value for the same input leads to an equation; graphing 
the two functions allows for finding approximate solutions of the equation. Converting a verbal description to an equation, inequality, or system of these is an essential skill in modeling. 
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Algebra: Seeing Structure in Expressions (A-SSE) 
A.  Interpret the structure of expressions 

Mesa Public Schools 

Resources 
Standards 
Students are expected to: 

Label Mathematical Practices Explanations and Examples 

Financial Algebra 

1-9, 3-1, 4-1, 4-4, 4-5, 4-6, 

7-3, 7-4, 7-5, 8-3, 8-4, 9-2, 

10-4 

HS.A-SSE.A.1. Interpret 
expressions that represent a 
quantity in terms of its 
context. 

A I 
 

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.7. Look for and 
make use of structure. 

Students should understand the vocabulary for the parts that make up the 
whole expression and be able to identify those parts and interpret their 
meaning in terms of a context. 

Financial Algebra 

2-5, 3-4, 10-1, 10-2 

a. Interpret parts of an 
expression, such as terms, 
factors, and coefficients. 

Connection: 9-10.RST.4 

A I 
 

Financial Algebra 

3-4, 3-6, 4-2, 5-8, 8-5, 10-1 

b. Interpret complicated 
expressions by viewing one 
or more of their parts as a 
single entity. For example, 
interpret P(1+r)n as the 
product of P and a factor 
not depending on P. 

A I 
 

Financial Algebra 

4-2 

HS.A-SSE.A.2. Use the 
structure of an expression to 
identify ways to rewrite it. 
For example, see x4 – y4 as 
(x2)2 – (y2)2, thus recognizing 
it as a difference of squares 
that can be factored as (x2 – 
y2)(x2 + y2). 

 

A I 

A II 

 

HS.MP.2. Reason 
abstractly and 
quantitatively. 

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

 

Students should extract the greatest common factor (whether a constant, a 
variable, or a combination of each). If the remaining expression is quadratic, 
students should factor the expression further. 

Example: 

• Factor xxx 352 23 --  
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Algebra: Seeing Structure in Expressions (A-SSE) 

B.  Write expressions in equivalent forms to solve problems 

Mesa Public Schools 

Resources 
Standards 
Students are expected to: 

Label Mathematical Practices Explanations and Examples 

Financial Algebra 

3-1, 3-6, 3-8, 4-1, 5-8 

HS.A-SSE.B.3. Choose and 
produce an equivalent form 
of an expression to reveal and 
explain properties of the 
quantity represented by the 
expression. 

Connections: 9-10.WHST.1c; 
11-12.WHST.1c 

A I 

A II 

 

HS.MP.1. Make sense of 
problems and persevere in 
solving them. 

HS.MP.2. Reason 
abstractly and 
quantitatively. 

Students will use the properties of operations to create equivalent 
expressions. 

Examples: 

• Express 2(x3 – 3x2 + x – 6) – (x – 3)(x + 4) in factored form and use your 
answer to say for what values of x the expression is zero. 

• Write the expression below as constant times a power of x and use 
your answer to decide whether the expression gets larger or smaller 
as x gets larger. 

o 
3 2 4

2 3

(2 ) (3 )

( )

x x

x
 

Financial Algebra 

3-5, 4-2 

c. Use the properties of 
exponents to transform 
expressions for exponential 
functions. For example the 
expression 1.15t can be 
rewritten as  (1.151/12)12t ≈ 
1.01212t to reveal the 
approximate equivalent 
monthly interest rate if the 
annual rate is 15%. 

A I 

A II 
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Algebra:  Arithmetic with Polynomials and Rational Expressions (A-APR) 

D.  Rewrite rational expressions. 

Mesa Public Schools 

Resources 
Standards 
Students are expected to: 

Label Mathematical Practices Explanations and Examples 

Financial Algebra 

8-3 

HS.A-APR.D.6. Rewrite simple 
rational expressions in 

different forms; write a(x)/b(x) 

in the form q(x) + r(x)/b(x), 

where a(x), b(x), q(x), and r(x) 
are polynomials with the 
degree of r(x) less than the 
degree of b(x), using 
inspection, long division, or, 
for the more complicated 
examples, a computer algebra 
system. 

A II HS.MP.2. Reason 
abstractly and 
quantitatively. 

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

 

The polynomial q(x) is called the quotient and the polynomial r(x) is called 
the remainder. Expressing a rational expression in this form allows one to 
see different properties of the graph, such as horizontal asymptotes. 

Examples: 

 Find the quotient and remainder for the rational expression 
𝑥3−3𝑥2+𝑥−6

𝑥2+2
  and use them to write the expression in a different 

form. 

 Express 𝑓(𝑥) =
2𝑥+1

𝑥−1
 in a form that reveals the horizontal asymptote 

of its graph.  

[Answer: Error! Digit expected., so the horizontal asymptote is y = 2.] 
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Algebra: Creating Equations  (A-CED) 

A.  Create equations that describe numbers or relationships 

Mesa Public Schools 

Resources 
Standards 
Students are expected to: 

Label Mathematical Practices Explanations and Examples 

Financial Algebra 

1-1, 1-2, 1-6, 1-8, 6-3, 6-4 

HS.A-CED.A.1. Create 
equations and inequalities in 
one variable and use them to 
solve problems. Include 
equations arising from linear 
and quadratic functions, and 
simple rational and 
exponential functions. 

 

A I 

A II 

 

HS.MP.2. Reason 
abstractly and 
quantitatively. 

HS.MP.4. Model with 
mathematics. 

HS.MP.5. Use appropriate 
tools strategically. 

Equations can represent real world and mathematical problems. Include 
equations and inequalities that arise when comparing the values of two 
different functions, such as one describing linear growth and one describing 
exponential growth. 

Examples: 

• Given that the following trapezoid has area 54 cm2, set up an 
equation to find the length of the base, and solve the equation.  

 
• Lava coming from the eruption of a volcano follows a parabolic path. 

The height h in feet of a piece of lava t seconds after it is ejected from 
the volcano is given by ℎ(𝑡) = −𝑡2 + 16𝑡 + 936.  After how many 

seconds does the lava reach its maximum height of 1000 feet? 
 

Financial Algebra 

1-7, 2-2, 2-3, 2-4, 2-5, 2-6, 

2-7, 2-8, 5-1, 5-5, 5-6, 6-1, 

8-1 

HS.A-CED.A.2. Create 
equations in two or more 
variables to represent 
relationships between 
quantities; graph equations on 
coordinate axes with labels 
and scales. 

A I 
 

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

 



Arizona’s College and Career Ready Standards – Mathematics – High School 

 

Resources added by Mesa Public Schools.  Additional resources are available on the Secondary Mathematics website. DRAFT, May 2014 

Arizona Department of Education – High Academic Standards for Students Arizona’s College and Career Ready Standards – Mathematics MA35 Personal Finance – High School 
A I = Algebra I standards;  G = Geometry standards;  A II = Algebra II standards;  + = 4th credit standards;   = standards connected to mathematical modeling 

11 

Algebra: Creating Equations  (A-CED) 

A.  Create equations that describe numbers or relationships 

Mesa Public Schools 

Resources 
Standards 
Students are expected to: 

Label Mathematical Practices Explanations and Examples 

Financial Algebra 

1-6, 2-4, 2-5, 2-6, 2-7, 2-8, 

4-1, 5-5, 5-6, 7-1, 7-4, 7-5, 

8-1, 8-3, 9-2, 

HS.A-CED.A.3. Represent 
constraints by equations or 
inequalities, and by systems of 
equations and/or inequalities, 
and interpret solutions as 
viable or non-viable options in 
a modeling context. For 
example, represent 
inequalities describing 
nutritional and cost 
constraints on combinations of 
different foods. 

A I 
 

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

Example: 

• A club is selling hats and jackets as a fundraiser. Their budget is $1500 
and they want to order at least 250 items. They must buy at least as 
many hats as they buy jackets. Each hat costs $5 and each jacket costs 
$8. 
o Write a system of inequalities to represent the situation. 
o Graph the inequalities. 
o If the club buys 150 hats and 100 jackets, will the conditions be 

satisfied? 
What is the maximum number of jackets they can buy and still meet the 
conditions? 

Financial Algebra 

3-2, 3-3, 5-7, 6-2 

HS.A-CED.A.4. Rearrange 
formulas to highlight a 
quantity of interest, using the 
same reasoning as in solving 
equations. For example, 
rearrange Ohm’s law V = IR to 
highlight resistance R. 

A I 
 

HS.MP.2. Reason 
abstractly and 
quantitatively. 
HS.MP.4. Model with 
mathematics. 
HS.MP.5. Use appropriate 
tools strategically. 
HS.MP.7. Look for and 
make use of structure. 

Examples:  

• The Pythagorean Theorem expresses the relation between the legs a 
and b of a right triangle and its hypotenuse c with the equation a2 + b2 
= c2.  
o Why might the theorem need to be solved for c?  
o Solve the equation for c and write a problem situation where 

this form of the equation might be useful. 

o Solve 
34

3
V r =  for radius r. 

• Motion can be described by the formula below, where t = time 
elapsed, u=initial velocity, a = acceleration, and s = distance traveled     

s = ut+½at2 

o Why might the equation need to be rewritten in terms of a?  
o Rewrite the equation in terms of a. 
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Algebra: Reasoning with Equations and Inequalities  (A-REI) 

A.  Understand solving equations as a process of reasoning and explain the reasoning 

Mesa Public Schools 

Resources 
Standards 
Students are expected to: 

Label Mathematical Practices Explanations and Examples 

Financial Algebra 

2-4 

HS.A-REI.A.2. Solve simple 
rational and radical equations 
in one variable, and give 
examples showing how 
extraneous solutions may 
arise. 

 

A II 

 

HS.MP.2. Reason 
abstractly and 
quantitatively. 

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

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

 

Examples: 

• 52 =+x  

• 2152
8

7
=-x  

• 
𝑥+2

𝑥+3
= 2 

• 473 -=-x  

 

 

Algebra: Reasoning with Equations and Inequalities  (A-REI) 

B.  Solve equations and inequalities in one variable 

Mesa Public Schools 

Resources 
Standards 
Students are expected to: 

Label Mathematical Practices Explanations and Examples 

Financial Algebra 

1-1, 1-2, 1-6, 1-8, 6-4 

HS.A-REI.B.3. Solve linear 
equations and inequalities in 
one variable, including 
equations with coefficients 
represented by letters. 

A I HS.MP.2. Reason 
abstractly and 
quantitatively. 
HS.MP.7. Look for and 
make use of structure.  
HS.MP.8. Look for and 
express regularity in 
repeated reasoning. 

Examples: 

• 
7

8 111
3
y- - =  

• 3x > 9 

• ax + 7 = 12 

• 
4

9

7

3 -
=

+ xx
 

• Solve for x:  2/3x + 9 < 18 
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Algebra: Reasoning with Equations and Inequalities  (A-REI) 

B.  Solve equations and inequalities in one variable 

Mesa Public Schools 

Resources 
Standards 
Students are expected to: 

Label Mathematical Practices Explanations and Examples 

Financial Algebra 

2-5, 2-6 

HS.A-REI.B.4. Solve quadratic 
equations in one variable. 

b. Solve quadratic equations by 
inspection (e.g., for x2 = 49), 
taking square roots, 
completing the square, the 
quadratic formula and 
factoring, as appropriate to 
the initial form of the 
equation. Recognize when 
the quadratic formula gives 
complex solutions and write 
them as a ± bi for real 
numbers a and b. 

A I 
A II 

HS.MP.2. Reason 
abstractly and 
quantitatively. 
HS.MP.7. Look for and 
make use of structure.  
HS.MP.8. Look for and 
express regularity in 
repeated reasoning. 

Students should solve by factoring, completing the square, and using the 
quadratic formula. The zero product property is used to explain why the 
factors are set equal to zero. Students should relate the value of the 
discriminant to the type of root to expect. A natural extension would be to 
relate the type of solutions to ax2 + bx + c  = 0  to the behavior of the graph 
of y  = ax2 + bx + c. 

 

Value of 
Discriminant 

Nature of 
Roots 

Nature of Graph 

b2 – 4ac = 0 1 real roots intersects x-axis once 

b2 – 4ac > 0  2 real roots intersects x-axis twice 

b2 – 4ac < 0 2 complex roots does not intersect x-
axis 

Examples: 

 Are the roots of 2x2 + 5 = 2x real or complex? How many roots does 
it have?  Find all solutions of the equation. 

 
What is the nature of the roots of x2 + 6x + 10 = 0? Solve the equation using 
the quadratic formula and completing the square. How are the two methods 
related? 
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Algebra: Reasoning with Equations and Inequalities  (A-REI) 

C.  Solve systems of equations 

Mesa Public Schools 

Resources 
Standards 
Students are expected to: 

Label Mathematical Practices Explanations and Examples 

Financial Algebra 

2-4, 8-1 

HS.A-REI.C.6. Solve systems of 
linear equations exactly and 
approximately (e.g., with 
graphs), focusing on pairs of 
linear equations in two 
variables. 

Connection: ETHS-S6C2-03 

A I 

A II 

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. 

The system solution methods can include but are not limited to graphical, 
elimination/linear combination, substitution, and modeling.  Systems can be 
written algebraically or can be represented in context. Students may use 
graphing calculators, programs, or applets to model and find approximate 
solutions for systems of equations.  

Examples:  

• José had 4 times as many trading cards as Phillipe.  After José gave 
away 50 cards to his little brother and Phillipe gave 5 cards to his 
friend for this birthday, they each had an equal amount of cards. 
Write a system to describe the situation and solve the system. 

 

Solve the system of equations: x+ y = 11 and 3x – y = 5.  
Use a second method to check your answer. 
Solve the system of equations: 

x – 2y + 3z = 5, x + 3z = 11, 5y – 6z = 9. 

• The opera theater contains 1,200 seats, with three different prices. 
The seats cost $45 dollars per seat, $50 per seat, and $60 per seat. 
The opera needs to gross $63,750 on seat sales. There are twice as 
many $60 seats as $45 seats. How many seats in each level need to be 
sold? 
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Algebra: Reasoning with Equations and Inequalities  (A-REI) 

C.  Solve systems of equations 

Mesa Public Schools 

Resources 
Standards 
Students are expected to: 

Label Mathematical Practices Explanations and Examples 

Financial Algebra 

2-6, 2-7, 2-8 

HS.A-REI.C.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. 

A II 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. 

Example: 

 Two friends are driving to the Grand Canyon in separate cars. 
Suzette has been there before and knows the way but Andrea does 
not. During the trip Andrea gets ahead of Suzette and pulls over to 
wait for her. Suzette is traveling at a constant rate of 65 miles per 
hour. Andrea sees Suzette drive past. To catch up, Andrea 
accelerates at a constant rate. The distance in miles (d) that her car 
travels as a function of time in hours (t) since Suzette’s car passed is 
given by d = 3500t2.  

Write and solve a system of equations to determine how long it 
takes for Andrea to catch up with Suzette. 
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Algebra: Reasoning with Equations and Inequalities  (A-REI) 

D.  Represent and solve equations and inequalities graphically 

Mesa Public Schools 

Resources 
Standards 
Students are expected to: 

Label Mathematical Practices Explanations and Examples 

Financial Algebra 

2-5, 2-6, 2-7, 2-8, 10-3 

HS.A-REI.D.10. Understand 
that the graph of an equation 
in two variables is the set of all 
its solutions plotted in the 
coordinate plane, often 
forming a curve (which could 
be a line). 

A I HS.MP.2. Reason 
abstractly and 
quantitatively. 

HS.MP.4. Model with 
mathematics. 

Example: 

• Which of the following points is on the circle with equation 

(𝑥 − 1)2 + (𝑦 + 2)2 = 5?  
(a) (1, -2)    (b) (2, 2)    (c) (3, -1)    (d) (3, 4) 

Financial Algebra 

2-6, 2-7, 2-8 

HS.A-REI.D.11. Explain why the 
x-coordinates of the points 
where the graphs of the 
equations y = f(x) and y = g(x) 
intersect are the solutions of 
the equation f(x) = g(x); find 
the solutions approximately, 
e.g., using technology to graph 
the functions, make tables of 
values, or find successive 
approximations. Include cases 
where f(x) and/or g(x) are 
linear, polynomial, rational, 
absolute value, exponential, 
and logarithmic functions. 

Connection: ETHS-S6C2-03 

A I 

A II 

 

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. 

Students need to understand that numerical solution methods (data in a 
table used to approximate an algebraic function) and graphical solution 
methods may produce approximate solutions, and algebraic solution 
methods produce precise solutions that can be represented graphically or 
numerically. Students may use graphing calculators or programs to generate 
tables of values, graph, or solve a variety of functions. 

Example:  

• Given the following equations determine the x value that results in an 
equal output for both functions. 

1)3()(

23)(

2 -+=

-=

xxg

xxf
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Algebra: Reasoning with Equations and Inequalities  (A-REI) 

D.  Represent and solve equations and inequalities graphically 

Mesa Public Schools 

Resources 
Standards 
Students are expected to: 

Label Mathematical Practices Explanations and Examples 

Financial Algebra 

2-4, 5-9 

HS.A-REI.D.12. Graph the 
solutions to a linear inequality 
in two variables as a half-plane 
(excluding the boundary in the 
case of a strict inequality), and 
graph the solution set to a 
system of linear inequalities in 
two variables as the 
intersection of the 
corresponding half-planes. 

A I HS.MP.4. Model with 
mathematics. 

HS.MP.5. Use appropriate 
tools strategically. 

Students may use graphing calculators, programs, or applets to model and 
find solutions for inequalities or systems of inequalities. 

Examples: 

 Graph the solution:  y < 2x + 3.  

 A publishing company publishes a total of no more than 100 
magazines every year. At least 30 of these are women’s magazines, 
but the company always publishes at least as many women’s 
magazines as men’s magazines. Find a system of inequalities that 
describes the possible number of men’s and women’s magazines 
that the company can produce each year consistent with these 
policies. Graph the solution set. 

 Graph the system of linear inequalities below and determine if (3, 2) 
is a solution to the system. 















33

2

03

yx

yx

yx

 

Solution:  

 

(3, 2) is not an element of the solution set (graphically or by substitution). 
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High School: Mathematics Standards – Mathematical Practices – Explanations and Examples 

Functions 

Functions describe situations where one quantity determines another. For example, the return on $10,000 invested at an annualized percentage rate of 4.25% is a function of 
the length of time the money is invested. Because we continually make theories about dependencies between quantities in nature and society, functions are important tools in 
the construction of mathematical models. 

In school mathematics, functions usually have numerical inputs and outputs and are often defined by an algebraic expression. For example, the time in hours it takes for a car to 
drive 100 miles is a function of the car’s speed in miles per hour, v; the rule T(v) = 100/v expresses this relationship algebraically and defines a function whose name is T. 

The set of inputs to a function is called its domain. We often infer the domain to be all inputs for which the expression defining a function has a value, or for which the function 
makes sense in a given context. 

A function can be described in various ways, such as by a graph (e.g., the trace of a seismograph); by a verbal rule, as in, “I’ll give you a state, you give me the capital city;” by an 
algebraic expression like f(x) = a + bx; or by a recursive rule. The graph of a function is often a useful way of visualizing the relationship of the function models, and manipulating 
a mathematical expression for a function can throw light on the function’s properties. 

Functions presented as expressions can model many important phenomena. Two important families of functions characterized by laws of growth are linear functions, which 
grow at a constant rate, and exponential functions, which grow at a constant percent rate. Linear functions with a constant term of zero describe proportional relationships. 

A graphing utility or a computer algebra system can be used to experiment with properties of these functions and their graphs and to build computational models of functions, 
including recursively defined functions. 

Connections to Expressions, Equations, Modeling, and Coordinates 

Determining an output value for a particular input involves evaluating an expression; finding inputs that yield a given output involves solving an equation. Questions about when 
two functions have the same value for the same input lead to equations, whose solutions can be visualized from the intersection of their graphs. Because functions describe 
relationships between quantities, they are frequently used in modeling. Sometimes functions are defined by a recursive process, which can be displayed effectively using a 
spreadsheet or other technology. 
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Functions: Interpreting Functions (F-IF) 

A.  Understand the concept of a function and use of function notation 

Mesa Public Schools 

Resources 
Standards 
Students are expected to: 

Label Mathematical Practices Explanations and Examples 

Financial Algebra 

2-2, 2-3, 5-1, 7-2 

HS.F-IF.A.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). 

A I HS.MP.2. Reason 
abstractly and 
quantitatively. 

The domain of a function given by an algebraic expression, unless otherwise 
specified, is the largest possible domain. 

Financial Algebra 

5-1, 6-1, 6-3, 7-2 

HS.F-IF.A.2. Use function 
notations, evaluate functions 
for inputs in their domains, 
and interpret statements that 
use function notation in terms 
of a context. 

Connection: 9-10.RST.4 

A I HS.MP.2. Reason 
abstractly and 
quantitatively. 

The domain of a function given by an algebraic expression, unless otherwise 
specified, is the largest possible domain. 

Examples: 

• If 124)( 2 -+= xxxf , find ).2(f  

• Let 2)3(2)( += xxf .  Find )3(f , )
2

1
(-f , )(af , and )( haf -  

If P(t) is the population of Tucson t years after 2000, interpret the statements 
P(0) = 487,000 and P(10)-P(9) = 5,900. 
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Functions: Interpreting Functions (F-IF) 

B.  Interpret functions that arise in applications in terms of context  

Mesa Public Schools 

Resources 
Standards 
Students are expected to: 

Label Mathematical Practices Explanations and Examples 

Financial Algebra 

2-3, 2-8, 3-8, 5-9, 6-5, 10-3 

HS.F-IF.B.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. 

Connections: ETHS-S6C2.03; 9-
10.RST.7; 11-12.RST.7 

A I 

A II 

 

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. 

Students may be given graphs to interpret or produce graphs given an 
expression or table for the function, by hand or using technology.  

Examples:  

• A rocket is launched from 180 feet above the ground at time t = 0. The 
function that models this situation is given by h = – 16t2 + 96t + 180, 
where t is measured in seconds and h is height above the ground 
measured in feet. 
o What is a reasonable domain restriction for t in this context? 

o Determine the height of the rocket two seconds after it was 
launched. 

o Determine the maximum height obtained by the rocket. 

o Determine the time when the rocket is 100 feet above the 
ground. 

o Determine the time at which the rocket hits the ground. 

o How would you refine your answer to the first question based 
on your response to the second and fifth questions? 

• Compare the graphs of y = 3x2 and y = 3x3. 

• Let 
2

( )
2

R x
x

=
- . Find the domain of R(x). Also find the range, zeros, 

and asymptotes of R(x). 

• Let 155)( 23 +--= xxxxf . Graph the function and identify end 

behavior and any intervals of constancy, increase, and decrease. 

• It started raining lightly at 5 a.m., then the rainfall became heavier at 
7 a.m. By 10 a.m. the storm was over, with a total rainfall of 3 inches. 
It didn’t rain for the rest of the day. Sketch a possible graph for the 
number of inches of rain as a function of time, from midnight to 
midday. 

 



Arizona’s College and Career Ready Standards – Mathematics – High School 

 

Resources added by Mesa Public Schools.  Additional resources are available on the Secondary Mathematics website. DRAFT, May 2014 

Arizona Department of Education – High Academic Standards for Students Arizona’s College and Career Ready Standards – Mathematics MA35 Personal Finance – High School 
A I = Algebra I standards;  G = Geometry standards;  A II = Algebra II standards;  + = 4th credit standards;   = standards connected to mathematical modeling 

21 

Functions: Interpreting Functions (F-IF) 

B.  Interpret functions that arise in applications in terms of context  

Mesa Public Schools 

Resources 
Standards 
Students are expected to: 

Label Mathematical Practices Explanations and Examples 

Financial Algebra 

2-3, 10-3 

HS.F-IF.B.5. Relate the domain 
of a function to its graph and, 
where applicable, to the 
quantitative relationship it 
describes. For example, if the 
function h(n) gives the number 
of person-hours it takes to 
assemble n engines in a 
factory, then the positive 
integers would be an 
appropriate domain for the 
function. 

Connection: 9-10.WHST.2f 

A I 
 

HS.MP.2. Reason 
abstractly and 
quantitatively. 

HS.MP.4. Model with 
mathematics. 

HS.MP.6. Attend to 
precision. 

Students may explain orally, or in written format, the existing relationships. 
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Functions: Interpreting Functions (F-IF) 

B.  Interpret functions that arise in applications in terms of context  

Mesa Public Schools 

Resources 
Standards 
Students are expected to: 

Label Mathematical Practices Explanations and Examples 

Financial Algebra 

5-5 

HS.F-IF.B.6. Calculate and 
interpret the average rate of 
change of a function 
(presented symbolically or as a 
table) over a specified interval. 
Estimate the rate of change 
from a graph. 

Connections: ETHS-S1C2-01;  
9-10.RST.3 

A I 

A II 

 

HS.MP.2. Reason 
abstractly and 
quantitatively. 

HS.MP.4. Model with 
mathematics. 

HS.MP.5. Use appropriate 
tools strategically. 

The average rate of change of a function y = f(x) over an interval [a,b] is 

  

 y

 x =
f (b)- f (a)

b-a

Δy

Δx
=

f(b)-f(a)

b-a
.  In addition to finding average rates of change 

from functions given symbolically, graphically, or in a table, Students may 
collect data from experiments or simulations (e.g., falling ball, velocity of a 
car, etc.) and find average rates of change for the function modeling the 
situation. 

Examples: 

• Use the following table to find the average rate of change of g over 
the intervals [-2, -1] and [0,2]: 

x g(x) 

-2 2 

-1 -1 

0 -4 

2 -10 

• The table below shows the elapsed time when two different cars pass 
a 10, 20, 30, 40 and 50-meter mark on a test track.  
o For car 1, what is the average velocity (change in distance 

divided by change in time) between the 0 and 10-meter mark? 
Between the 0 and 50 meter mark? Between the 20 and 30 
meter mark? Analyze the data to describe the motion of car 1. 

o How does the velocity of car 1 compare to that of car 2? 

 Car 1 Car 2 

d t t 

10 4.472 1.742 

20 6.325 2.899 

30 7.746 3.831 

40 8.944 4.633 

50 10 5.348 
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Functions: Interpreting Functions (F-IF) 

C.  Analyze functions using different representation 

Mesa Public Schools 

Resources 
Standards 
Students are expected to: 

Label Mathematical 
Practices 

Explanations and Examples 

 HS.F-IF.C.7. Graph functions 
expressed symbolically and show 
key features of the graph, by 
hand in simple cases and using 
technology for more complicated 
cases. 

A I 

A II 

+ 

 

HS.MP.5. Use 
appropriate tools 
strategically. 

HS.MP.6. Attend to 
precision. 

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

+ ³ 
=  

- < - 
 

 

• 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? 

 

Financial Algebra 

2-1, 2-2, 2-3, 2-5, 2-6, 2-7, 

2-8, 5-1, 5-4, 5-5, 10-2, 10-

3 

a. Graph linear and quadratic 
functions and show 
intercepts, maxima, and 
minima. 

Connections: ETHS-S6C1-03; 
ETHS-S6C2-03 

A I 
 

Financial Algebra 

6-5, 7-2, 10-2 

b. Graph square root, cube root, 
and piecewise-defined 
functions, including step 
functions and absolute value 
functions. 

Connections: ETHS-S6C1-03; 
ETHS-S6C2-03 

A I 
 

Financial Algebra 

5-6 

e. Graph exponential and 
logarithmic functions, showing 
intercepts and end behavior, 
and trigonometric functions, 
showing period, midline, and 
amplitude. 

Connections: ETHS-S6C1-03; 
ETHS-S6C2-03 

A II 
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Functions: Interpreting Functions (F-IF) 

C.  Analyze functions using different representation 

Mesa Public Schools 

Resources 
Standards 
Students are expected to: 

Label Mathematical 
Practices 

Explanations and Examples 

Financial Algebra 

2-1, 2-2, 2-3, 2-4, 2-5, 2-6, 

2-7, 2-8, 7-2 

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

Connection: 11-12.RST.7 

A I 

A II 

HS.MP.2. Reason 
abstractly and 
quantitatively. 

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

 

Financial Algebra 

3-5, 3-7, 3-8, 4-2, 5-6, 9-1 

b. Use the properties of 
exponents to interpret 
expressions for exponential 
functions. For example, 
identify percent rate of 
change in functions such as y 
= (1.02)t, y = (0.97)t, y = 
(1.01)12t, y = (1.2)t/10, and 
classify them as representing 
exponential growth or decay. 

Connection: 11-12.RST.7 

A II 

Financial Algebra 

5-5, 5-6 

HS.F-IF.C.9. 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. 

Connections: ETHS-S6C1-03; 
ETHS-S6C2-03; 9-10.RST.7 

A I 
A II 

HS.MP.6. Attend to 
precision. 

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

Example: 

 Examine the functions below. Which function has the larger 
maximum? How do you know? 

                                                                        

2082)( 2  xxxf  
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Functions: Building Functions (F-BF) 

A.  Build a function that models a relationship between two quantities 

Mesa Public Schools 

Resources 
Standards 
Students are expected to: 

Label Mathematical Practices Explanations and Examples 

Financial Algebra 

6-4, 7-3, 8-3, 8-4, 8-5, 9-3, 

10-4 

HS.F-BF.A.1. Write a function 
that describes a relationship 
between two quantities. 

Connections: ETHS-S6C1-03; 
ETHS-S6C2-03 

A I 

A II 

+ 

 

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. 

Financial Algebra 

3-1, 4-1, 7-2 

a. Determine an explicit 
expression, a recursive 
process, or steps for 
calculation from a context. 

Connections: ETHS-S6C1-03; 
ETHS-S6C2-03; 9-10.RST.7;   
11-12.RST.7 

A I 

A II 

 

 b. 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. 

Connections: ETHS-S6C1-03; 
ETHS-S6C2-03 

A II 

 

 



Arizona’s College and Career Ready Standards – Mathematics – High School 

 

Resources added by Mesa Public Schools.  Additional resources are available on the Secondary Mathematics website. DRAFT, May 2014 

Arizona Department of Education – High Academic Standards for Students Arizona’s College and Career Ready Standards – Mathematics MA35 Personal Finance – High School 
A I = Algebra I standards;  G = Geometry standards;  A II = Algebra II standards;  + = 4th credit standards;   = standards connected to mathematical modeling 

26 

Functions: Building Functions (F-BF) 

A.  Build a function that models a relationship between two quantities 

Mesa Public Schools 

Resources 
Standards 
Students are expected to: 

Label Mathematical Practices Explanations and Examples 

 HS.F-BF.A.1. continued 

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. 

Connections: ETHS-S6C1-03; 
ETHS-S6C2-03 

+ 
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Functions: Linear, Quadratic, and Exponential Models  (F-LE) 

A.  Construct and compare linear, quadratic, and exponential models and solve problems 

Mesa Public Schools 

Resources 
Standards 
Students are expected to: 

Label Mathematical Practices Explanations and Examples 

Financial Algebra 

6-4, 8-5 

HS.F-LE.A.1. Distinguish 
between situations that can 
be modeled with linear 
functions and with 
exponential functions. 

Connections: ETHS-S6C2-03; 
SSHS-S5C5-03 

A I 
 

 

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. 

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

HS.MP.8. Look for and 
express regularity in 
repeated reasoning. 

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

Examples: 

• A cell phone company has three plans. Graph the equation for each 
plan, and analyze the change as the number of minutes used increases. 
When is it beneficial to enroll in Plan 1? Plan 2? Plan 3?  

1. $59.95/month for 700 minutes and $0.25 for each additional 
minute, 

2. $39.95/month for 400 minutes and $0.15 for each additional 
minute, and 

3. $89.95/month for 1,400 minutes and $0.05 for each additional 
minute. 

• A computer store sells about 200 computers at the price of $1,000 per 
computer. For each $50 increase in price, about ten fewer computers 
are sold. How much should the computer store charge per computer in 
order to maximize their profit? 

Students can investigate functions and graphs modeling different situations 
involving simple and compound interest. Students can compare interest rates 
with different periods of compounding (monthly, daily) and compare them 
with the corresponding annual percentage rate. Spreadsheets and applets 
can be used to explore and model different interest rates and loan terms. 

Students can use graphing calculators or programs, spreadsheets, or 
computer algebra systems to construct linear and exponential functions. 

Examples: 

• A couple wants to buy a house in five years. They need to save a down 
payment of $8,000. They deposit $1,000 in a bank account earning 
3.25% interest, compounded quarterly. How much will they need to 
save each month in order to meet their goal? 

Continued on next page 

 a. Prove that linear 
functions grow by equal 
differences over equal 
intervals, and that 
exponential functions 
grow by equal factors 
over equal intervals. 

Connection: 11-12.WHST.1a-1e 

A I 
 
 

Financial Algebra 

5-5 

b. Recognize situations in 
which one quantity 
changes at a constant 
rate per unit interval 
relative to another. 

Connection: 11-12.RST.4 
 

 

 

 

Continued on next page 

A I 
 
 



Arizona’s College and Career Ready Standards – Mathematics – High School 

 

Resources added by Mesa Public Schools.  Additional resources are available on the Secondary Mathematics website. DRAFT, May 2014 

Arizona Department of Education – High Academic Standards for Students Arizona’s College and Career Ready Standards – Mathematics MA35 Personal Finance – High School 
A I = Algebra I standards;  G = Geometry standards;  A II = Algebra II standards;  + = 4th credit standards;   = standards connected to mathematical modeling 

28 

Functions: Linear, Quadratic, and Exponential Models  (F-LE) 

A.  Construct and compare linear, quadratic, and exponential models and solve problems 

Mesa Public Schools 

Resources 
Standards 
Students are expected to: 

Label Mathematical Practices Explanations and Examples 

Financial Algebra 

5-6 

HS.F-LE.A.1. continued 

c. Recognize situations in 
which a quantity grows or 
decays by a constant 
percent rate per unit 
interval relative to another. 

Connections: ETHS-S6C1-03; 
ETHS-S6C2-03; 11-12.RST.4 

A I 
 

• Sketch and analyze the graphs of the following two situations. What 

information can you conclude about the types of growth each type of 
interest has? 
o Lee borrows $9,000 from his mother to buy a car. His mom 

charges him 5% interest a year, but she does not compound the 
interest. 

o Lee borrows $9,000 from a bank to buy a car. The bank charges 
5% interest compounded annually.   

• Calculate the future value of a given amount of money, with and 

without technology. 
Calculate the present value of a certain amount of money for a given length of 
time in the future, with and without technology. 

 
 

Functions: Linear, Quadratic, and Exponential Models  (F-LE) 

B.  Interpret expressions for functions in terms of the situation they model 

Mesa Public Schools 

Resources 
Standards 
Students are expected to: 

Label Mathematical Practices Explanations and Examples 

Financial Algebra 

4-2, 5-5, 5-6 

HS.F-LE.B.5. Interpret the 
parameters in a linear or 
exponential function in terms 
of a context. 
Connections: ETHS-S6C1-03; 
ETHS-S6C2-03; SSHS-S5C5-03;  
11-12.WHST.2e 

A I 
A II 
+ 
 

HS.MP.2. Reason 
abstractly and 
quantitatively. 
HS.MP.4. Model with 
mathematics. 

Students may use graphing calculators or programs, spreadsheets, or 
computer algebra systems to model and interpret parameters in linear, 
quadratic, or exponential functions. 
Example: 

• A function of the form f(n) = P(1 + r)n is used to model the amount of 
money in a savings account that earns 5% interest, compounded 
annually, where n is the number of years since the initial deposit. 
What is the value of r? What is the meaning of the constant P in 
terms of the savings account? Explain either orally or in written 
format. 
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High School: Mathematics Standards – Mathematical Practices – Explanations and Examples  

Modeling 

Modeling links classroom mathematics and statistics to everyday life, work, and decision-making. Modeling is the process of choosing and using appropriate mathematics and 
statistics to analyze empirical situations, to understand them better, and to improve decisions. Quantities and their relationships in physical, economic, public policy, social, and 
everyday situations can be modeled using mathematical and statistical methods. When making mathematical models, technology is valuable for varying assumptions, exploring 
consequences, and comparing predictions with data. 

A model can be very simple, such as writing total cost as a product of unit price and number bought, or using a geometric shape to describe a physical object like a coin. Even 
such simple models involve making choices. It is up to us whether to model a coin as a three-dimensional cylinder, or whether a two-dimensional disk works well enough for our 
purposes. Other situations—modeling a delivery route, a production schedule, or a comparison of loan amortizations—need more elaborate models that use other tools from 
the mathematical sciences. Real-world situations are not organized and labeled for analysis; formulating tractable models, representing such models, and analyzing them is 
appropriately a creative process. Like every such process, this depends on acquired expertise as well as creativity. 

Some examples of such situations might include: 

• Estimating how much water and food is needed for emergency relief in a devastated city of 3 million people, and how it might be distributed. 

• Planning a table tennis tournament for 7 players at a club with 4 tables, where each player plays against each other player. 

• Designing the layout of the stalls in a school fair so as to raise as much money as possible. 

• Analyzing stopping distance for a car. 

• Modeling savings account balance, bacterial colony growth, or investment growth. 

• Engaging in critical path analysis, e.g., applied to turnaround of an aircraft at an airport. 

• Analyzing risk in situations such as extreme sports, pandemics, and terrorism. 

• Relating population statistics to individual predictions. 
In situations like these, the models devised depend on a number of factors: How precise an answer do we want or need? What aspects of the situation do we most need to 
understand, control, or optimize? What resources of time and tools do we have? The range of models that we can create and analyze is also constrained by the limitations of our 
mathematical, statistical, and technical skills, and our ability to recognize significant variables and relationships among them. Diagrams of various kinds, spreadsheets and other 
technology, and algebra are powerful tools for understanding and solving problems drawn from different types of real-world situations. 

One of the insights provided by mathematical modeling is that essentially the same mathematical or statistical structure can sometimes model seemingly different situations. 
Models can also shed light on the mathematical structures themselves, for example, as when a model of bacterial growth makes more vivid the explosive growth of the 
exponential function. 
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High School: Modeling (continued) 

The basic modeling cycle is summarized in the diagram. It involves (1) identifying variables in the situation and selecting those that represent essential features, (2) formulating a 
model by creating and selecting geometric, graphical, tabular, algebraic, or statistical representations that describe relationships between the variables, (3) analyzing and 
performing operations on these relationships to draw conclusions, (4) interpreting the results of the mathematics in terms of the original situation, (5) validating the conclusions 
by comparing them with the situation, and then either improving the model or, if it is acceptable, (6) reporting on the conclusions and the reasoning behind them. Choices, 
assumptions, and approximations are present throughout this cycle. 

 

In descriptive modeling, a model simply describes the phenomena or summarizes them in a compact form. Graphs of observations are a familiar descriptive model—for 
example, graphs of global temperature and atmospheric CO2 over time. 

Analytic modeling seeks to explain data on the basis of deeper theoretical ideas, albeit with parameters which are empirically based; for example, exponential growth of 
bacterial colonies (until cut-off mechanisms such as pollution or starvation intervene) follows from a constant reproduction rate. Functions are an important tool for analyzing 
such problems. 

Graphing utilities, spreadsheets, computer algebra systems, and dynamic geometry software are powerful tools that can be used to model purely mathematical phenomena 
(e.g., the behavior of polynomials) as well as physical phenomena. 

Modeling Standards  

Modeling is best interpreted not as a collection of isolated topics but rather in relation to other standards. Making mathematical models is a Standard for Mathematical Practice, 

and specific modeling standards appear throughout the high school standards indicated by a star symbol (★).
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High School: Mathematics Standards – Mathematical Practices – Explanations and Examples  

Geometry 

An understanding of the attributes and relationships of geometric objects can be applied in diverse contexts—interpreting a schematic drawing, estimating the amount of wood needed 
to frame a sloping roof, rendering computer graphics, or designing a sewing pattern for the most efficient use of material. 

Although there are many types of geometry, school mathematics is devoted primarily to plane Euclidean geometry, studied both synthetically (without coordinates) and analytically (with 
coordinates). Euclidean geometry is characterized most importantly by the Parallel Postulate, that through a point not on a given line there is exactly one parallel line. (Spherical 
geometry, in contrast, has no parallel lines.) 

During high school, students begin to formalize their geometry experiences from elementary and middle school, using more precise definitions and developing careful proofs. Later in 
college some students develop Euclidean and other geometries carefully from a small set of axioms. 

The concepts of congruence, similarity, and symmetry can be understood from the perspective of geometric transformation. Fundamental are the rigid motions: translations, rotations, 
reflections, and combinations of these, all of which are here assumed to preserve distance and angles (and therefore shapes generally). Reflections and rotations each explain a particular 
type of symmetry, and the symmetries of an object offer insight into its attributes—as when the reflective symmetry of an isosceles triangle assures that its base angles are congruent. 

In the approach taken here, two geometric figures are defined to be congruent if there is a sequence of rigid motions that carries one onto the other. This is the principle of superposition. 
For triangles, congruence means the equality of all corresponding pairs of sides and all corresponding pairs of angles. During the middle grades, through experiences drawing triangles 
from given conditions, students notice ways to specify enough measures in a triangle to ensure that all triangles drawn with those measures are congruent. Once these triangle 
congruence criteria (ASA, SAS, and SSS) are established using rigid motions, they can be used to prove theorems about triangles, quadrilaterals, and other geometric figures. 

Similarity transformations (rigid motions followed by dilations) define similarity in the same way that rigid motions define congruence, thereby formalizing the similarity ideas of “same 
shape” and “scale factor” developed in the middle grades.  These transformations lead to the criterion for triangle similarity that two pairs of corresponding angles are congruent. 

The definitions of sine, cosine, and tangent for acute angles are founded on right triangles and similarity, and, with the Pythagorean Theorem, are fundamental in many real-world and 
theoretical situations. The Pythagorean Theorem is generalized to non-right triangles by the Law of Cosines. Together, the Laws of Sines and Cosines embody the triangle congruence 
criteria for the cases where three pieces of information suffice to completely solve a triangle. Furthermore, these laws yield two possible solutions in the ambiguous case, illustrating that 
Side-Side-Angle is not a congruence criterion. 

Analytic geometry connects algebra and geometry, resulting in powerful methods of analysis and problem solving. Just as the number line associates numbers with locations in one 
dimension, a pair of perpendicular axes associates pairs of numbers with locations in two dimensions. This correspondence between numerical coordinates and geometric points allows 
methods from algebra to be applied to geometry and vice versa. The solution set of an equation becomes a geometric curve, making visualization a tool for doing and understanding 
algebra. Geometric shapes can be described by equations, making algebraic manipulation into a tool for geometric understanding, modeling, and proof. Geometric transformations of the 
graphs of equations correspond to algebraic changes in their equations. 

Dynamic geometry environments provide students with experimental and modeling tools that allow them to investigate geometric phenomena in much the same way as computer 
algebra systems allow them to experiment with algebraic phenomena. 

Connections to Equations  

The correspondence between numerical coordinates and geometric points allows methods from algebra to be applied to geometry and vice versa. The solution set of an equation 
becomes a geometric curve, making visualization a tool for doing and understanding algebra. Geometric shapes can be described by equations, making algebraic manipulation into a tool 
for geometric understanding, modeling, and proof. 



Arizona’s College and Career Ready Standards – Mathematics – High School 

 

Resources added by Mesa Public Schools.  Additional resources are available on the Secondary Mathematics website. DRAFT, May 2014 

Arizona Department of Education – High Academic Standards for Students Arizona’s College and Career Ready Standards – Mathematics MA35 Personal Finance – High School 
A I = Algebra I standards;  G = Geometry standards;  A II = Algebra II standards;  + = 4th credit standards;   = standards connected to mathematical modeling 

32 

Geometry: Circles (G-C) 

B.  Find arc lengths and areas of sectors of circles. 

Mesa Public Schools 

Resources 
Standards 
Students are expected to: 

Label Mathematical Practices Explanations and Examples 

Financial Algebra 

5-9, 8-2 

HS.G-C.B.5. Derive using 
similarity the fact that the 
length of the arc intercepted by 
an angle is proportional to the 
radius, and define the radian 
measure of the angle as the 
constant of proportionality; 
derive the formula for the area 
of a sector. 

Connections: ETHS-S1C2-01; 

11-12.RST.4 

G HS.MP.2. Reason 
abstractly and 
quantitatively. 

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

Students can use geometric simulation software to explore angle and 
radian measures and derive the formula for the area of a sector. 

 
 

Geometry: Geometric Measurement and Dimension  (G-MG) 

A.  Apply geometric concepts in modeling situations. 

Mesa Public Schools 

Resources 
Standards 
Students are expected to: 

Label Mathematical Practices Explanations and Examples 

Financial Algebra 

8-2 

HS.G-MG.A.3. Apply geometric 
methods to solve design 
problems (e.g., designing an 
object or structure to satisfy 
physical constraints or minimize 
cost; working with typographic 
grid systems based on ratios). 

Connection: ETHS-S1C2-01 

G 
 

HS.MP.1. Make sense of 
problems and persevere in 
solving them. 

HS.MP.4. Model with 
mathematics. 

HS.MP.5. Use appropriate 
tools strategically. 

Students may use simulation software and modeling software to explore 
which model best describes a set of data or situation. 
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High School: Mathematics Standards – Mathematical Practices – Explanations and Examples  

Statistics and Probability  

Decisions or predictions are often based on data—numbers in context. These decisions or predictions would be easy if the data always sent a clear message, but the message is 
often obscured by variability. Statistics provides tools for describing variability in data and for making informed decisions that take it into account. 

Data are gathered, displayed, summarized, examined, and interpreted to discover patterns and deviations from patterns. Quantitative data can be described in terms of key 
characteristics: measures of shape, center, and spread. The shape of a data distribution might be described as symmetric, skewed, flat, or bell shaped, and it might be 
summarized by a statistic measuring center (such as mean or median) and a statistic measuring spread (such as standard deviation or interquartile range). Different distributions 
can be compared numerically using these statistics or compared visually using plots. Knowledge of center and spread are not enough to describe a distribution. Which statistics 
to compare, which plots to use, and what the results of a comparison might mean, depend on the question to be investigated and the real-life actions to be taken. 

Randomization has two important uses in drawing statistical conclusions. First, collecting data from a random sample of a population makes it possible to draw valid conclusions 
about the whole population, taking variability into account. Second, randomly assigning individuals to different treatments allows a fair comparison of the effectiveness of those 
treatments. A statistically significant outcome is one that is unlikely to be due to chance alone, and this can be evaluated only under the condition of randomness. The conditions 
under which data are collected are important in drawing conclusions from the data; in critically reviewing uses of statistics in public media and other reports, it is important to 
consider the study design, how the data were gathered, and the analyses employed as well as the data summaries and the conclusions drawn. 

Random processes can be described mathematically by using a probability model: a list or description of the possible outcomes (the sample space), each of which is assigned a 
probability. In situations such as flipping a coin, rolling a number cube, or drawing a card, it might be reasonable to assume various outcomes are equally likely. In a probability 
model, sample points represent outcomes and combine to make up events; probabilities of events can be computed by applying the Addition and Multiplication Rules. 
Interpreting these probabilities relies on an understanding of independence and conditional probability, which can be approached through the analysis of two-way tables. 

Technology plays an important role in statistics and probability by making it possible to generate plots, regression functions, and correlation coefficients, and to simulate many 
possible outcomes in a short amount of time. 

Connections to Functions and Modeling  

Functions may be used to describe data; if the data suggest a linear relationship, the relationship can be modeled with a regression line, and its strength and direction can be 
expressed through a correlation coefficient. 
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Statistics and Probability: Interpreting Categorical and Quantitative Data (S-ID) 

A.  Summarize, represent, and interpret data on a single count or measurement variable. 

Mesa Public Schools 

Resources 
Standards 
Students are expected to: 

Label Mathematical Practices Explanations and Examples 

Financial Algebra 

5-3 

HS.S-ID.A.1. Represent data 
with plots on the real number 
line (dot plots, histograms, and 
box plots). 

Connections: SCHS-S1C1-04;  
SCHS-S1C2-03; SCHS-S1C2-05;  
SCHS-S1C4-02; SCHS-S2C1-04;  
ETHS-S6C2-03; SSHS-S1C1-04; 
9-10.RST.7 

A I 
 

HS.MP.4. Model with 
mathematics. 

HS.MP.5. Use appropriate 
tools strategically. 

 

Financial Algebra 

5-2, 5-3 

HS.S-ID.A.2. Use statistics 
appropriate to the shape of the 
data distribution to compare 
center (median, mean) and 
spread (interquartile range, 
standard deviation) of two or 
more different data sets. 

Connections: SCHS-S1C3-06; 
ETHS-S6C2-03; SSHS-S1C1-01 

A I 
 

HS.MP.2. Reason 
abstractly and 
quantitatively. 

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. 

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

Students may use spreadsheets, graphing calculators and statistical 
software for calculations, summaries, and comparisons of data sets. 

Examples: 

 The two data sets below depict the housing prices sold in the King 
River area and Toby Ranch areas of Pinal County, Arizona. Based 
on the prices below which price range can be expected for a home 
purchased in Toby Ranch? In the King River area? In Pinal County? 

o King River area {1.2 million, 242000, 265500,   140000, 
281000, 265000, 211000} 

o Toby Ranch homes {5 million, 154000, 250000, 250000, 
200000, 160000, 190000} 

 Given a set of test scores {99, 96, 94, 93, 90, 88, 86, 77, 70, 68}, 
find the mean, median and standard deviation. Explain how the 
values vary about the mean and median. What information does 
this give the teacher? 
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Statistics and Probability: Interpreting Categorical and Quantitative Data (S-ID) 

A.  Summarize, represent, and interpret data on a single count or measurement variable. 

Mesa Public Schools 

Resources 
Standards 
Students are expected to: 

Label Mathematical Practices Explanations and Examples 

Financial Algebra 

5-2, 5-3 

HS.S-ID.A.3. Interpret 
differences in shape, center, 
and spread in the context of the 
data sets, accounting for 
possible effects of extreme data 
points (outliers). 

Connections: SSHS-S1C1-01; 
ETHS-S6C2-03; 9-10.WHST.1a 

A I 
 

HS.MP.2. Reason abstractly 
and quantitatively. 

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. 

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

Students may use spreadsheets, graphing calculators and statistical 
software to statistically identify outliers and analyze data sets with and 
without outliers as appropriate. 

Financial Algebra 

5-2, 5-3 

HS.S-ID.A.4. Use the mean and 
standard deviation of a data set 
to fit it to a normal distribution 
and to estimate population 
percentages. Recognize that 
there are data sets for which 
such a procedure is not 
appropriate. Use calculators, 
spreadsheets, and tables to 
estimate areas under the 
normal curve. 

Connections: ETHS-S1C2-01; 
ETHS-S6C2-03; 11-12.RST.7; 
11-12.RST.8; 11-12.WRT.1b 

A II 
 

HS.MP.1. Make sense of 
problems and persevere in 
solving them. 

HS.MP.2. Reason abstractly 
and quantitatively. 

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. 

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 may use spreadsheets, graphing calculators, statistical software 
and tables to analyze the fit between a data set and normal distributions 
and estimate areas under the curve. 
Examples: 

 The bar graph below gives the birth weight of a population of 100 
chimpanzees.  The line shows how the weights are normally 
distributed about the mean, 3250 grams. Estimate the percent of 
baby chimps weighing 3000-3999 grams. 

 
 Determine which situation(s) is best modeled by a normal 

distribution. Explain your reasoning. 
o Annual income of a household in the U.S. 
o Weight of babies born in one year in the U.S. 
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Statistics and Probability: Interpreting Categorical and Quantitative Data  (S-ID)  

B.  Summarize, represent, and interpret data on two categorical and quantitative variables 

Mesa Public Schools 

Resources 
Standards 
Students are expected to: 

Label Mathematical Practices Explanations and Examples 

Financial Algebra 

2-3, 5-6 

HS.S-ID.B.6. Represent data on 
two quantitative variables on a 
scatter plot, and describe how 
the variables are related. 

Connections: SCHS-S1C2-05; 
SCHS-S1C3-01; ETHS-S1C2-01; 
ETHS-S1C3-01; ETHS-S6C2-03 

A I 

A II 

 

HS.MP.2. Reason abstractly 
and quantitatively. 

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. 

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

HS.MP.8. Look for and 
express regularity in 
repeated reasoning. 

The residual in a regression model is the difference between the observed 
and the predicted  for some (  the dependent variable and the 
independent variable). 

So if we have a model , and a data point  the 

residual is for this point is: .  Students may use 
spreadsheets, graphing calculators, and statistical software to represent 
data, describe how the variables are related, fit functions to data, 
perform regressions, and calculate residuals. 

Example: 

• Measure the wrist and neck size of each person in your class and 
make a scatterplot. Find the least squares regression line. Calculate 
and interpret the correlation coefficient for this linear regression 
model. Graph the residuals and evaluate the fit of the linear 
equations. 

Financial Algebra 

4-3, 8-1 

a. Fit a function to the data; use 
functions fitted to data to 
solve problems in the context 
of the data. Use given 
functions or chooses a 
function suggested by the 
context. Emphasize linear, 
quadratic, and exponential 
models. 

Connection: 11-12.RST.7 

A I 

A II 

 

 b. Informally assess the fit of a 
function by plotting and 
analyzing residuals. 

Connections: 11-12.RST.7; 
11-12.WHST.1b-1c 

A I 
 

Financial Algebra 

2-2, 8-1 

c. Fit a linear function for a 
scatter plot that suggests a 
linear association. 

Connection: 11-12.RST.7 

A I 
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Statistics and Probability: Interpreting Categorical and Quantitative Data  (S-ID)  

C.  Interpret linear models. 

Mesa Public Schools 

Resources 
Standards 
Students are expected to: 

Label Mathematical Practices Explanations and Examples 

Financial Algebra 

5-4 

HS.S-ID.C.7. Interpret the slope 
(rate of change) and the 
intercept (constant term) of a 
linear model in the context of 
the data. 

Connections: SCHS-S5C2-01; 
ETHS-S1C2-01; ETHS-S6C2-03; 
9-10.RST.4; 9-10.RST.7; 
9-10.WHST.2f 

A I 
 

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. 

Students may use spreadsheets or graphing calculators to create 
representations of data sets and create linear models. 
Example: 

• Lisa lights a candle and records its height in inches every hour. The 
results recorded as (time, height) are (0, 20), (1, 18.3), (2, 16.6), (3, 
14.9), (4, 13.2), (5, 11.5), (7, 8.1), (9, 4.7), and (10, 3).  Express the 
candle’s height (h) as a function of time (t) and state the meaning 
of the slope and the intercept in terms of the burning candle.  

Solution:  
h = -1.7t + 20 

Slope:  The candle’s height decreases by 1.7 inches for each hour 
it is burning. 
Intercept: Before the candle begins to burn, its height is 20 
inches. 

Financial Algebra 

2-2, 2-3, 2-4, 8-1 

HS.S-ID.C.8. Compute (using 
technology) and interpret the 
correlation coefficient of a 
linear fit. 

Connections: ETHS-S1C2-01; 
ETHS-S6C2-03; 11-12.RST.5; 
11-12.WHST.2e 

A I 
 

HS.MP.4. Model with 
mathematics. 

HS.MP.5. Use appropriate 
tools strategically. 

HS.MP.8. Look for and 
express regularity in 
repeated reasoning. 

Students may use spreadsheets, graphing calculators, and statistical 
software to represent data, describe how the variables are related, fit 
functions to data, perform regressions, and calculate residuals and 
correlation coefficients. 

Example: 
Collect height, shoe-size, and wrist circumference data for each student. 
Determine the best way to display the data. Answer the following 
questions: Is there a correlation between any two of the three indicators? 
Is there a correlation between all three indicators? What patterns and 
trends are apparent in the data? What inferences can be made from the 
data? 
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Statistics and Probability: Interpreting Categorical and Quantitative Data  (S-ID)  

C.  Interpret linear models. 

Mesa Public Schools 

Resources 
Standards 
Students are expected to: 

Label Mathematical Practices Explanations and Examples 

Financial Algebra 

2-1 

HS.S-ID.C.9. Distinguish 
between correlation and 
causation. 

Connection: 9-10.RST.9 

A I 
 

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

HS.MP.4. Model with 
mathematics. 

HS.MP.6. Attend to 
precision. 

Some data leads observers to believe that there is a cause and effect 
relationship when a strong relationship is observed. Students should be 
careful not to assume that correlation implies causation. The 
determination that one thing causes another requires a controlled 
randomized experiment. 

Example: 

• Diane did a study for a health class about the effects of a student’s 
end-of-year math test scores on height. Based on a graph of her 
data, she found that there was a direct relationship between 
students’ math scores and height. She concluded that “doing well 
on your end-of-course math tests makes you tall.” Is this 
conclusion justified? Explain any flaws in Diane’s reasoning. 
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Statistics and Probability: Using Probability to Make Decisions  (S-MD) 

A. Calculate expected values and use them to solve problems. 

Mesa Public Schools 

Resources 
Standards 
Students are expected to: 

Label Mathematical Practices Explanations and Examples 

Financial Algebra 

9-4 

HS.S-MD.A.1. Define a random 
variable for a quantity of interest 
by assigning a numerical value to 
each event in a sample space; 
graph the corresponding 
probability distribution using the 
same graphical displays as for 
data distributions. 

Connections: ETHS-S6C2-03;   
11-12.RST.5; 11-12.RST.9; 
11-12.WHST.1b; 11-12.WHST.1e 

+ 
 

HS.MP.1. Make sense of 
problems and persevere in 
solving them. 

HS.MP.2. Reason abstractly 
and quantitatively. 

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. 

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 may use spreadsheets, graphing calculators and statistical 
software to represent data in multiple forms. 
Example: 

 Suppose you are working for a contractor who is designing new 
homes. She wants to ensure that the home models match the 
demographics for the area. She asks you to research the size of 
households in the region in order to better inform the floor plans 
of the home.  

Solution: 
A possible solution could be the result of research organized in a 
variety of forms. In this case, the results of the research are 
shown in a table and graph. The student has defined their 
variable as x as the number of people per household. 

People per Household Proportion of Households 

1 0.026 

2 0.031 

3 0.132 

4 0.567 

5 0.181 

6 0.048 

7 0.015 
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Statistics and Probability: Using Probability to Make Decisions  (S-MD) 

A. Calculate expected values and use them to solve problems. 

Mesa Public Schools 

Resources 
Standards 
Students are expected to: 

Label Mathematical Practices Explanations and Examples 

Financial Algebra 

9-4 

HS.S-MD.A.2. Calculate the 
expected value of a random 
variable; interpret it as the mean 
of the probability distribution. 

Connections: ETHS-S1C2-01; 
ETHS-S6C2-03; 11-12.RST.3; 
11-12.RST.4; 11-12.RST.9 

+ 
 

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. 

Students may use spreadsheets or graphing calculators to complete 
calculations or create probability models. 

The expected value of an uncertain event is the sum of the possible 
points earned multiplied by each point’s chance of occurring. 

Example: 

 In a game, you roll a six sided number cube numbered with 1, 2, 
3, 4, 5 and 6. You earn 3 points if a 6 comes up, 6 points if a 2, 4 
or 5 come up and nothing otherwise. Since there is a 1/6 chance 
of each number coming up, the outcomes, probabilities and 
payoffs look like this: 

Outcome Probability Points 

1 1/6 0 points 

2 1/6 6 points 

3 1/6 0 points 

4 1/6 6 points 

5 1/6 6 points 

6 1/6 3 points 

The expected value is the sum of the products of the probability and 
points earned for each outcome (the entries in the last two columns 
multiplied together): 

points 50.33
6

1
6

6

1
6

6

1
0

6

1
6

6

1
0

6

1
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Statistics and Probability: Using Probability to Make Decisions  (S-MD) 

A. Calculate expected values and use them to solve problems. 

Mesa Public Schools 

Resources 
Standards 
Students are expected to: 

Label Mathematical Practices Explanations and Examples 

Financial Algebra 

9-4 

HS.S-MD.A.4. Develop a 
probability distribution for a 
random variable defined for a 
sample space in which 
probabilities are assigned 
empirically; find the expected 
value. For example, find a 
current data distribution on the 
number of TV sets per household 
in the United States, and 
calculate the expected number 
of sets per household. How many 
TV sets would you expect to find 
in 100 randomly selected 
households? 

Connections: ETHS-S1C2-01; 
ETHS-S6C2-03; 11-12.RST.9; 
11-12.WHST.1b; 11-12.WHST.1e 

+ 
 

HS.MP.1. Make sense of 
problems and persevere in 
solving them. 

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. 

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

Students may use graphing calculators or programs, spreadsheets, or 
computer algebra systems to model and interpret parameters in linear, 
quadratic or exponential functions. 
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 Statistics and Probability: Using Probability to Make Decisions  (S-MD) 

B.  Use probability to evaluate outcomes of decisions 

Mesa Public Schools 

Resources 
Standards 
Students are expected to: 

Label Mathematical Practices Explanations and Examples 

Financial Algebra 

9-4 

HS.S-MD.B.5. Weigh the 
possible outcomes of a decision 
by assigning probabilities to 
payoff values and finding 
expected values.  

Connections: SSHS-S5C2-03; 
SSHS-S5C5-03; SSHS-S5C5-05; 
ETHS-S1C2-01; ETHS-S6C2-03 

+ 
 

HS.MP.1. Make sense of 
problems and persevere in 
solving them. 

HS.MP.2. Reason abstractly 
and quantitatively. 

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. 

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. 

Different types of insurance to be discussed include but are not limited 
to: health, automobile, property, rental, and life insurance. 

Students may use graphing calculators or programs, spreadsheets, or 
computer algebra systems to model and interpret parameters in linear, 
quadratic or exponential functions 

 

 a. Find the expected payoff for 
a game of chance. For 
example, find the expected 
winnings from a state lottery 
ticket or a game at a fast-
food restaurant. 

Connections: 11-12.RST.3; 
11-12.RST.9; 11-12.WHST.1b; 
11-12.WHST.1e 

+ 
 

 b. Evaluate and compare 
strategies on the basis of 
expected values. For 
example, compare a high-
deductible versus a low-
deductible automobile 
insurance policy using 
various, but reasonable, 
chances of having a minor or 
a major accident. 

Connections: 11-12.RST.3;  
11-12.RST.9; 11-12.WHST.1b; 
11-12.WHST.1e 

+ 
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Standards for Mathematical Practice (MP)  

Standards 
Students are expected to: 

Mathematical Practices 
are listed throughout the grade level document 
in the 4th column to reflect the need to connect 
the mathematical practices to mathematical 
content in instruction. 

Explanations and Examples 

HS.MP.1. Make sense of 
problems and persevere in 
solving them. 

 High school students start to examine problems by explaining to themselves the meaning of a problem and 
looking for entry points to its solution. They analyze givens, constraints, relationships, and goals. They make 
conjectures about the form and meaning of the solution and plan a solution pathway rather than simply 
jumping into a solution attempt. They consider analogous problems, and try special cases and simpler forms of 
the original problem in order to gain insight into its solution. They monitor and evaluate their progress and 
change course if necessary. Older students might, depending on the context of the problem, transform 
algebraic expressions or change the viewing window on their graphing calculator to get the information they 
need. By high school, students can explain correspondences between equations, verbal descriptions, tables, 
and graphs or draw diagrams of important features and relationships, graph data, and search for regularity or 
trends.  They check their answers to problems using different methods and continually ask themselves, “Does 
this make sense?” They can understand the approaches of others to solving complex problems and identify 
correspondences between different approaches. 

HS.MP.2. Reason abstractly 
and quantitatively. 

 High school students seek to make sense of quantities and their relationships in problem situations. They 
abstract a given situation and represent it symbolically, manipulate the representing symbols, and pause as 
needed during the manipulation process in order to probe into the referents for the symbols involved. Students 
use quantitative reasoning to create coherent representations of the problem at hand; consider the units 
involved; attend to the meaning of quantities, not just how to compute them; and know and flexibly use 
different properties of operations and objects. 

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

 High school students understand and use stated assumptions, definitions, and previously established results in 
constructing arguments. They make conjectures and build a logical progression of statements to explore the 
truth of their conjectures. They are able to analyze situations by breaking them into cases, and can recognize 
and use counterexamples. They justify their conclusions, communicate them to others, and respond to the 
arguments of others. They reason inductively about data, making plausible arguments that take into account 
the context from which the data arose. High school students are also able to compare the effectiveness of two 
plausible arguments, distinguish correct logic or reasoning from that which is flawed, and—if there is a flaw in 
an argument—explain what it is. High school students learn to determine domains, to which an argument 
applies, listen or read the arguments of others, decide whether they make sense, and ask useful questions to 
clarify or improve the arguments. 
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Standards for Mathematical Practice (MP)  

Standards 
Students are expected to: 

Mathematical Practices 
are listed throughout the grade level document 
in the 4th column to reflect the need to connect 
the mathematical practices to mathematical 
content in instruction. 

Explanations and Examples 

HS.MP.4. Model with 
mathematics. 

 High school students can apply the mathematics they know to solve problems arising in everyday life, society, 
and the workplace. By high school, a student might use geometry to solve a design problem or use a function to 
describe how one quantity of interest depends on another. High school students making assumptions and 
approximations to simplify a complicated situation, realizing that these may need revision later. They are able 
to identify important quantities in a practical situation and map their relationships using such tools as 
diagrams, two-way tables, graphs, flowcharts and formulas. They can analyze those relationships 
mathematically to draw conclusions. They routinely interpret their mathematical results in the context of the 
situation and reflect on whether the results make sense, possibly improving the model if it has not served its 
purpose. 

HS.MP.5. Use appropriate 
tools strategically. 

 High school students consider the available tools when solving a mathematical problem. These tools might 
include pencil and paper, concrete models, a ruler, a protractor, a calculator, a spreadsheet, a computer 
algebra system, a statistical package, or dynamic geometry software. High school students should be 
sufficiently familiar with tools appropriate for their grade or course to make sound decisions about when each 
of these tools might be helpful, recognizing both the insight to be gained and their limitations. For example, 
high school students analyze graphs of functions and solutions generated using a graphing calculator. They 
detect possible errors by strategically using estimation and other mathematical knowledge. When making 
mathematical models, they know that technology can enable them to visualize the results of varying 
assumptions, explore consequences, and compare predictions with data. They are able to identify relevant 
external mathematical resources, such as digital content located on a website, and use them to pose or solve 
problems. They are able to use technological tools to explore and deepen their understanding of concepts. 

HS.MP.6. Attend to 
precision. 

 High school students try to communicate precisely to others by using clear definitions in discussion with others 
and in their own reasoning. They state the meaning of the symbols they choose, specifying units of measure, 
and labeling axes to clarify the correspondence with quantities in a problem. They calculate accurately and 
efficiently, express numerical answers with a degree of precision appropriate for the problem context. By the 
time they reach high school they have learned to examine claims and make explicit use of definitions. 
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Standards for Mathematical Practice (MP)  

Standards 
Students are expected to: 

Mathematical Practices 
are listed throughout the grade level document 
in the 4th column to reflect the need to connect 
the mathematical practices to mathematical 
content in instruction. 

Explanations and Examples 

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

 By high school, students look closely to discern a pattern or structure. In the expression x2 + 9x + 14, older 
students can see the 14 as 2 × 7 and the 9 as 2 + 7. They recognize the significance of an existing line in a 
geometric figure and can use the strategy of drawing an auxiliary line for solving problems. They also can step 
back for an overview and shift perspective. They can see complicated things, such as some algebraic 
expressions, as single objects or as being composed of several objects. For example, they can see 5 – 3(x – y)2 
as 5 minus a positive number times a square and use that to realize that its value cannot be more than 5 for 
any real numbers x and y. High school students use these patterns to create equivalent expressions, factor and 
solve equations, compose functions, and transform figures. 

HS.MP.8. Look for and 
express regularity in 
repeated reasoning. 

 High school students notice if calculations are repeated, and look both for general methods and for shortcuts. 
Noticing the regularity in the way terms cancel when expanding (x – 1)(x + 1), (x – 1)(x2 + x + 1), and (x – 1)(x3 + 
x2 + x + 1) might lead them to the general formula for the sum of a geometric series. As they work to solve a 
problem, derive formulas or make generalizations, high school students maintain oversight of the process, 
while attending to the details. They continually evaluate the reasonableness of their intermediate results. 

 


