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College Work Readiness (Grades 11 and 12) 
 

Every student should understand and use all concepts and skills from the previous grade levels. The standard is designed so that new 
learning builds on preceding skills. Communication, Problem-solving, Reasoning & Proof, Connections, and Representation are the process 
standards that are embedded throughout the teaching and learning of all mathematical strands. 
 
Strand 1: Number and Operations 
Number sense is the understanding of numbers and how they relate to each other and how they are used in specific context or real-world 
application. It includes an awareness of the different ways in which numbers are used, such as counting, measuring, labeling, and locating. It 
includes an awareness of the different types of numbers such as, whole numbers, integers, fractions, and decimals and the relationships 
between them and when each is most useful. Number sense includes an understanding of the size of numbers, so that students should be 
able to recognize that the volume of their room is closer to 1,000 than 10,000 cubic feet. Students develop a sense of what numbers are, 
i.e., to use numbers and number relationships to acquire basic facts, to solve a wide variety of real-world problems, and to estimate to 
determine the reasonableness of results.  
 
Concept 1: Number Sense 
 
Understand and apply numbers, ways of representing numbers, and the relationships among numbers and different number systems. 
 
In Grades 11 and 12, students apply skills from grades 9 and 10 in extending the real number system to the complex number system. 
Students further their understanding of radicals and exponents from grades 9 and 10 to convert fluently between radical and exponential 
forms of expressions.  
 
Performance Objectives 
 

Process Integration 
 

Explanations and Examples 

Students are expected to:    
PO 1.  Solve problems and equations 
that require the number system to be 
extended from real to complex 
numbers.  
 
Connections:  MCWR-S1C2-01, MCWR-
S1C2-02, MCWR-S1C2-03, MCWR-
S1C2-05, MCWR-S1C2-06 

MCWR-S5C2-01.  Analyze a problem 
situation, determine the question(s) to be 
answered, organize given information, 
determine how to represent the problem, 
and identify implicit and explicit 
assumptions that have been made. 

Examples: 
• Within which number system can x2 = – 2 be solved? 

Explain how you know. 
• Solve x2+ 2x + 2 = 0 over the complex numbers. 
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Performance Objectives 
 

Process Integration 
 

Explanations and Examples 

Students are expected to:    
PO 2.  Convert between radical and 
exponential forms of numerical 
expressions. 
 
Connections:  MCWR-S3C3-01, MCWR-
S3C3-02, MCWR-S3C3-05 

 Example: 

• 
2

3 2 35 5=  ; 
2

3 235 5=  

 
 
 
Strand 1: Number and Operations 
Concept 2: Numerical Operations 
 
Understand and apply numerical operations and their relationship to one another. 
 
In Grades 11 and 12, students compare operations with real numbers from grades 9 and 10 to operations with complex numbers, applying 
DeMoirve’s Theorem for calculations with complex numbers. Students investigate different forms of complex numbers and polar coordinates.   
 
Performance Objectives 
 

Process Integration 
 

Explanations and Examples 

Students are expected to:    
PO 1.  Explore different forms of 
complex numbers; determine if the 
properties of the real number system 
extend to complex numbers and 
matrices.  
 
Connections:  MCWR-S1C1-01, MCWR-
S1C2 -02, MCWR-S1C2-03, MCWR-
S1C2-05, MCWR-S1C2-06 

MCWR-S5C2-01.  Analyze a problem 
situation, determine the question(s) to be 
answered, organize given information, 
determine how to represent the problem, 
and identify implicit and explicit 
assumptions that have been made. 
 

Examples: 
• Given a and b are complex numbers, does 

a b ab• = ? Explain your answer. 

• Simplify: 2)6(i . 

                22 )6(i=  

                ( )
6

61
−=
−=  

• Rewrite 2 + 3i in another form. 
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Performance Objectives 
 

Process Integration 
 

Explanations and Examples 

Students are expected to:    
PO 2.  Perform computations with 
complex numbers. 
 
Connections:  MCWR-S1C1-01, MCWR-
S1C2-01, MCWR-S1C2-03, MCWR-
S1C2-05, MCWR-S1C2-06 
 

 Examples:  
• Multiply 7 – 4i and 10 + 6i. 

 

• Simplify 
2 4
1

i
i

−
+

and express the answer in the form  

 
       a + bi. 

PO 3.  Describe the relationship 
between real and complex numbers 
including plotting complex numbers as 
points in a plane. 
 
Connections:  MCWR-S1C1-01, MCWR-
S1C2-01, MCWR-S1C2-02, MCWR-
S1C2-05, MCWR-S1C2-06 

MCWR-S5C2-06.  Synthesize 
mathematical information from multiple 
sources to draw a conclusion, make 
inferences based on mathematical 
information, evaluate the conclusions of 
others, analyze a mathematical argument, 
and recognize flaws or gaps in reasoning. 
 

Example: 
• Plot the points corresponding to 3 – 2i and 1 + 4i. Add 

these complex numbers and plot the result. How is this 
point related to the two others? 
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Performance Objectives 
 

Process Integration 
 

Explanations and Examples 

Students are expected to:    
PO 4.  Define polar coordinates; relate 
polar coordinates to Cartesian 
coordinates. 
 
 

MCWR-S5C2-06.  Synthesize 
mathematical information from multiple 
sources to draw a conclusion, make 
inferences based on mathematical 
information, evaluate the conclusions of 
others, analyze a mathematical argument, 
and recognize flaws or gaps in reasoning. 

Examples: 
• Represent complex numbers using polar coordinates, 

e.g., a + bi = r(cosθ + sinθ).  

• Convert the polar coordinates 
π2,
3

⎛ ⎞
⎜ ⎟  to (x, y) form. 
⎝ ⎠

PO 5.  Convert complex numbers to 
trigonometric form and then multiply the 
results. 
 
Connections:  MCWR-S1C1-01, MCWR-
S1C2-01, MCWR-S1C2-02, MCWR-
S1C2-03, MCWR-S1C2-06 

 Examples: 
• Write 3 + 3i and 2 – 4i in trigonometric form. 

Solution: 

1 1 1 2 2 2z 3 2(cosθ isinθ ) and z 2 5(cosθ isinθ )= + = +  

• Now multiply the results. What do you notice about the 
product? 

 
PO 6.  Apply DeMoivre’s Theorem to 
calculate products, powers, and roots of 
complex numbers. 
 
Connections:  MCWR-S1C1-01, MCWR-
S1C2-01, MCWR-S1C2-02, MCWR-
S1C2-03, MCWR-S1C2-05 

MCWR-S5C2-01.  Analyze a problem 
situation, determine the question(s) to be 
answered, organize given information, 
determine how to represent the problem, 
and identify implicit and explicit 
assumptions that have been made. 
 
MCWR-S5C2-02.  Solve problems by 
using theorems, formulating one or more 
strategies, applying the strategies, 
verifying the solution(s), and 
communicating the reasoning used to 
obtain the solution(s). 

Examples: 
 

• Simplify (1 – i)23 . 
 

• Find the sixth root of z = - 64.  Note that, in polar form, 
)sin(cos64 ππ iz += . 
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Strand 1: Number and Operations 
Concept 3: Estimation 

Use estimation strategies reasonably and fluently while integrating content from each of the other strands. 
 
In Grades 11 and 12, students deepen their analysis of estimation problems begun in grades 9 and 10 to investigate the concepts of error 
and tolerance. 
 
 
Performance Objectives 
 

Process Integration 
 

Explanations and Examples 

Students are expected to:    
PO 1.  Recognize the limitations of 
estimations by assessing the amount 
of error resulting from estimation and 
determining whether the error is within 
acceptable tolerance limits. 
 
Connections:  MCWR-S2C1-01, MCWR-
S2C1-02, MCWR-S2C2-03, MCWR-
S4C4-01, SCHS-S5C3-04, SCHS-S6C3-
05 

MCWR-S5C2-03.  Evaluate a solution for 
reasonableness and interpret the 
meaning of the solution in the context of 
the original problem. 
 

The margin of error and tolerance limit varies according to the 
measure, tool used, and context. 
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Strand 2: Data Analysis, Probability, and Discrete Mathematics 
This strand requires students to use data collection, data analysis, statistics, probability, systematic listing and counting, and the study of 
graphs. This prepares students for the study of discrete functions as well as to make valid inferences, decisions, and arguments.  Discrete 
mathematics is a branch of mathematics that is widely used in business and industry. Combinatorics is the mathematics of systematic 
counting. Vertex-edge graphs are used to model and solve problems involving paths, networks, and relationships among a finite number of 
objects. 
 
Concept 1: Data Analysis (Statistics) 
 
Understand and apply data collection, organization, and representation to analyze and sort data. 
 
In Grades 11 and 12, students use analysis techniques refined in grades 9 and 10 to investigate statistical design and more advanced 
statistical measures. 
 
Performance Objectives 
 

Process Integration 
 

Explanations and Examples 

Students are expected to:    
PO 1.  Solve problems by estimating and 
computing with one-variable and two-
variable data. 
 
Connections: MCWR-S1C3-01, MCWR-
S2C2-03 

MCWR-S5C2-01.  Analyze a problem 
situation, determine the question(s) to be 
answered, organize given information, 
determine how to represent the problem, 
and identify implicit and explicit 
assumptions that have been made. 

A one-variable data set might be a list of employees and the 
number of days of sick leave they took in a calendar year; a 
two variable data set might be a list of employees, their age, 
and the number of days of sick leave they took in a calendar 
year.  

PO 2.  Compare data sets using graphs 
and summary statistics, including 
variance and standard deviation, with 
or without technology.  
 
Connections:  MCWR-S1C3-03, MCWR-
S2C1-03, MCWR-S2C1-05, MCWR-S2C1 
-09, SCHS-S1C3-06, SCHS-S1C4-02, 
SSHS-S1C1-01, SSHS-S2C1-01, SSHS-
S4C1-03 

MCWR-S5C2-06.  Synthesize 
mathematical information from multiple 
sources to draw a conclusion, make 
inferences based on mathematical 
information, evaluate the conclusions of 
others, analyze a mathematical argument, 
and recognize flaws or gaps in reasoning. 

Example: 
• Given a set of test scores: 99, 96, 94, 93, 90, 88, 86, 

77, 70, 68, find the mean and standard deviation. 
Explain how the values vary about the mean. What 
information does this give the teacher? 
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Performance Objectives 
 

Process Integration 
 

Explanations and Examples 

Students are expected to:    
PO 3.  Compute and explain summary 
statistics for distributions of data including 
measures of center and spread, including 
variance and standard deviation. 
 
Connections:  MCWR-S2C1-02, MCWR-
S2C2-02, SCHS-S1C3-06 

MCWR-S5C2-05.  Summarize and 
communicate mathematical ideas using 
formal and informal reasoning. 
 

Students should be able to identify unimodality, symmetry, 
and the shape of a curve to determine whether a curve could 
reasonably be approximated by a normal distribution. 
 
Common examples of distributions that are approximately 
normal include physical performance measurements (e.g., 
weightlifting, timed runs), heights, and weights. 
 
Example: 

• The table below shows the individual weights of 
items shipped from a company. Find the mean 
weight of the objects and the standard deviation. 
What information does this give the shipping 
department? 

 
WEIGHT (in grams) Frequency 

2.99 1 
3.01 4 
3.03 4 
3.05 7 
3.07 17 
3.09 24 
3.11 13 
3.13 6 
3.15 2 
3.17 1 
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Performance Objectives 
 

Process Integration 
 

Explanations and Examples 

Students are expected to:    
PO 4.  Explain how sampling methods, 
bias, and the phrasing of questions asked 
during data collections impact the 
conclusions that can be drawn. 
 
Connections:  MCWR-S2C1-05, SCHS-
S1C3-04, SSHS-S1C10-01, SSHS-S2C9-
05 

MCWR-S5C2-03.  Evaluate a solution for 
reasonableness and interpret the 
meaning of the solution in the context of 
the original problem. 
 

Students will explain how to design a survey that is random 
and not biased in nature. 
 
Example: 

• Thomas designed a survey to determine what students 
thought about the last student assembly. There were 
five possible answers: strongly agree, somewhat 
agree, not sure somewhat disagree and strongly 
disagree. He included the following statements:  
1. “The assembly ran too long.”,  
2. “The assembly did not have enough student 

games”,  
3. “The assembly program had enough student led 

parts.”,  
4. “ It took too long to get the assembly program 

started.”, and  
5. “I would like to have another assembly like this 

one.”.  
He asked 5 senior homeroom classes, 4 sophomore 
homeroom classes, and 5 junior homeroom classes, 
and 5 freshman P.E. classes to take the survey.  
 
Analyze the survey Thomas created and the sample 
of students he asked. How (if at all) will each affect 
the conclusions drawn from the survey? How (if at all) 
might each be changed to improve the quality of the 
information gathered? 

PO 5.  Identify misleading uses of data 
and explain why they are misleading. 
 
Connections: MCWR-S2C1-02, MCWR-
S2C1-04, SCHS-S1C3-03, SSHS-S1C10-
01, SSHS-S2C9-05 

MCWR-S5C2-11.  Determine under what 
conditions a given statement (algebraic, 
geometric) is true.  

As a strategy, collect reports published in the media and ask 
students to consider the source of the data, the design of the 
study, and the way the data are analyzed and displayed. 
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Performance Objectives 
 

Process Integration 
 

Explanations and Examples 

Students are expected to:    
PO 6.  Explain the differences between 
randomized experiments and 
observational studies and determine the 
appropriateness of using each in given 
situations. 
 
Connections:  SCHS-S1C2-03 

MCWR-S5C2-05.  Summarize and 
communicate mathematical ideas using 
formal and informal reasoning. 

Students should be able to explain techniques for randomly 
selecting study subjects from a population and how those 
techniques differ from those used to randomly assign existing 
subjects to control groups or experimental groups in a 
statistical experiment.  

PO 7.  Determine when arguments based 
on data mistake correlation for causation. 
 
Connections:  SCHS-S1C3-02, SCHS-
S1C3-03   

MCWR-S5C2-11.  Determine under what 
conditions a given statement (algebraic, 
geometric) is true.  
 

Some data leads observers to believe that there is a cause 
and effect relationship when a strong relationship is observed, 
but the criteria for determining a cause and effect relationship 
is clear and consistent. Students should be careful not to 
assume correlation, as it does not imply causation.  The 
determination that one thing causes another requires data 
from a 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. 

PO 8.  Draw a line of best fit for a 
scatterplot with or without technology, 
describe how the correlation 
coefficient relates to fit, and explain 
when it is appropriate to use the 
regression equation to make 
predictions.   
 
Connections:  MCWR-S3C2-01, SCHS-
S1C3-01 
 

MCWR-S5C2-06.  Synthesize 
mathematical information from multiple 
sources to draw a conclusion, make 
inferences based on mathematical 
information, evaluate the conclusions of 
others, analyze a mathematical argument, 
and recognize flaws or gaps in reasoning. 
 

Examples: 
• 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.  

 
 
 
Continued on next page 
 
 



Arizona Mathematics Standard Articulated by Grade Level 
 

The bulleted items within a performance objective indicate the specific content to be taught.  
The performance objectives highlighted in italics have been identified as core to an Algebra II course. 
Explanations and Examples Updated 4.06.09                    CWR (Grades 11 and 12) 

Arizona Department of Education: Standards and Assessment Division 10             Approved 6.24.08  
 

Performance Objectives 
 

Process Integration 
 

Explanations and Examples 

Students are expected to:    
 

• Min lights a candle and records its height in 
centimeters every minute. The results recorded as 
(time, height) are (0, 20), (1, 18.3), (2, 16.5), (3, 14.8), 
(4, 13.2), (5, 11.5), (5, 10.0), (7, 8.2), (9, 4.9), and (10, 
3.1). Find the line of best fit to express the candle’s 
height as a function of time and state the meaning of 
the slope in terms of the burning candle. Predict the 
height in 0.75 of an hour. 

 
PO 9.  Use matrices to organize and 
represent data. 
 
Connections:  MCWR-S2C1-02, MCWR-
S3C3-04, SCHS-S1C4-03 

 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.  

 
Solution: 
  
 
 
 
 
 

⎥
⎦

⎤
⎢
⎣

⎡
151420
171224

 

P B C 
Class 1 
Class 2 
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Strand 2: Data Analysis, Probability, and Discrete Mathematics 
Concept 2: Probability 
 
Understand and apply the basic concepts of probability. 
 
In Grades 11 and 12, students apply their knowledge of probability and experimental design to make predictions and solve advanced 
problems with estimation and exact calculations for probabilities of independent and dependent events and one- and two-variable data.   
 
Performance Objectives 
 

Process Integration 
 

Explanations and Examples 

Students are expected to:    
PO 1.  Apply probability concepts to 
calculate the probability of events and 
to make informed decisions in 
practical situations.  
 
Connections:  MCWR-S2C2-04 

MCWR-S5C2-06.  Synthesize 
mathematical information from multiple 
sources to draw a conclusion, make 
inferences based on mathematical 
information, evaluate the conclusions of 
others, analyze a mathematical argument, 
and recognize flaws or gaps in reasoning. 

Example: 
• You and two friends go to the grocery store and each 

buys a soda. If there are five different kinds of soda, 
and each friend is equally likely to buy each variety, 
what is the probability that no one buys the same 
kind? 

 
PO 2.  Use the principal characteristics 
of the normal distribution to estimate 
probabilities. 
 
Connections:  MCWR-S2C1-03 

MCWR-S5C2-05.  Summarize and 
communicate mathematical ideas using 
formal and informal reasoning. 
 

The principal characteristics of the normal distribution include: 
• a single peak, or mode, at the line of symmetry; 
• the right side of a curve is a mirror image of the left 

side; 
• the curve drops off smoothly on both sides, flattening 

toward the x-axis but never quite reaching it, 
stretching infinitely far in both directions; and 

• inflection points on either side of the mode where the 
curve changes from concave-down to concave-up. 

PO 3.  Estimate probabilities and 
predict outcomes using one- and two-
variable data. 
 
Connections:  MCWR-S1C3-01, MCWR-
S2C1-01, SCHS-S1C1-04 

MCWR-S5C2-06.  Synthesize 
mathematical information from multiple 
sources to draw a conclusion, make 
inferences based on mathematical 
information, evaluate the conclusions of 
others, analyze a mathematical argument, 
and recognize flaws or gaps in reasoning. 

Example: 
• You are on a chess team made up of 15 players. What 

is the probability that you will be chosen if a 3-person 
team is selected at random? 



Arizona Mathematics Standard Articulated by Grade Level 
 

The bulleted items within a performance objective indicate the specific content to be taught.  
The performance objectives highlighted in italics have been identified as core to an Algebra II course. 
Explanations and Examples Updated 4.06.09                    CWR (Grades 11 and 12) 

Arizona Department of Education: Standards and Assessment Division 12             Approved 6.24.08  
 

Performance Objectives 
 

Process Integration 
 

Explanations and Examples 

Students are expected to:    
PO 4.  Determine the conditional 
probability of an event given that 
another event occurs, decide if two 
events are dependent or independent, 
and determine the probability of an 
event given the probability of the 
complementary event. 
 
Connections:  MCWR-S2C2-01 

MCWR-S5C2-06.  Synthesize 
mathematical information from multiple 
sources to draw a conclusion, make 
inferences based on mathematical 
information, evaluate the conclusions of 
others, analyze a mathematical argument, 
and recognize flaws or gaps in reasoning. 

Examples: 
• What is the probability of drawing a heart from a 

standard deck of cards on a second draw, given that a 
heart was drawn on the first draw and not replaced? 
Are these events independent or dependent?  

• Given the probability of not receiving a spam email in 

one day without an email filter is 
280500

1 . What is the 

probability you will receive a spam email in one day 
without using an email filter? 

 
 
Strand 2: Data Analysis, Probability, and Discrete Mathematics 
Concept 3: Systematic Listing and Counting 
 
Understand and demonstrate the systematic listing and counting of possible outcomes. 
 
In Grades 11 and 12, students apply counting techniques from grades 9 and 10 to calculate and solve problems related to combinations and 
permutations using Pascal’s Triangle and the binomial theorem. 
 
 
Performance Objectives 
 

Process Integration 
 

Explanations and Examples 

Students are expected to:    
PO 1.  Use the binomial theorem and 
Pascal’s Triangle to solve problems.  
 
Connections:  MCWR-S2C3-02 

MCWR-S5C2-09.  Solve problems by 
using theorems, formulating one or more 
strategies, applying the strategies, 
verifying the solution(s), and 
communicating the reasoning used to 
obtain the solution(s). 

Examples: 
• Use Pascal’s Triangle to expand the expression 

4)12( −x . 
• Find the middle term in the expansion of 

182 )2( +x . 
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Performance Objectives 
 

Process Integration 
 

Explanations and Examples 

Students are expected to:    
PO 2.  Demonstrate the connections 
between the binomial coefficients, 
entries of Pascal's triangle, and 
combinations. 
 
Connections:  MCWR-S2C3-01 

MCWR-S5C2-02.  Solve problems by 
using theorems, formulating one or more 
strategies, applying the strategies, 
verifying the solution(s), and 
communicating the reasoning used to 
obtain the solution(s). 

Example: 
 
 
 
 
 
 

    ↑       ↑        ↑       ↑       ↑ 
    4C0      4C1    4C2      4C3      4C4 
 

 
                    

(x+1)3 = x3+3x2+3x+1 
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Strand 2: Data Analysis, Probability, and Discrete Mathematics 
Concept 4: Vertex-Edge Graphs 
 
Understand and apply vertex-edge graphs. 
 
In Grades 11 and 12, students extend their understanding of networks to devise, analyze, and apply algorithms for solving problems related 
to circuits, shortest paths, minimum weight spanning trees, and adjacency matrices. 
 
Performance Objectives 
 

Process Integration 
 

Explanations and Examples 

Students are expected to:    
PO 1.  Study the following topics related 
to vertex-edge graphs: Euler circuits, 
Hamilton circuits, the Travelling 
Salesperson Problem (TSP), minimum 
weight spanning trees, shortest paths, 
vertex coloring, and adjacency matrices. 
 
Connections:  MCWR-S2C4-02, MCWR-
S2C4-03, MCWR-S2C4-04 

MCWR-S5C2-06.  Synthesize 
mathematical information from multiple 
sources to draw a conclusion, make 
inferences based on mathematical 
information, evaluate the conclusions of 
others, analyze a mathematical argument, 
and recognize flaws or gaps in reasoning. 
 

Example: 
• A businesswoman in Phoenix is planning a trip to visit 

clients in Seattle, Los Angeles and New York City 
before returning to Phoenix. The figure below gives 
the cost in dollars of traveling from one city to another. 
Find the order in which these cities should be visited 
so the total travel cost is at a minimum. 

 

            
 

Note that the businesswoman’s trip is the same as a 
circuit that starts at vertex 1 (Phoenix), visits each 
other vertex exactly once, and returns to vertex 1.  In 
other words, the circuit is a Hamiltonian circuit, and 
the businesswoman’s task is to find the Hamiltonian 
circuit of least total weight (given the weighted graph). 
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Performance Objectives 
 

Process Integration 
 

Explanations and Examples 

Students are expected to:    
PO 2.  Understand, analyze, and apply 
vertex-edge graphs to model and solve 
problems related to paths, circuits, 
networks, and relationships among a finite 
number of elements, in real-world and 
abstract settings. 
 
Connections:  MCWR-S2C4-01, MCWR-
S2C4-03, MCWR-S2C4-04, SSHS-S4C1-
03 

MCWR-S5C2-01.  Analyze a problem 
situation, determine the question(s) to be 
answered, organize given information, 
determine how to represent the problem, 
and identify implicit and explicit 
assumptions that have been made. 

Examples: 
• Find a minimal route that includes every street (e.g., 

for trash pick up). 
• Find the shortest network connecting specified sites. 

PO 3.  Devise, analyze, and apply 
algorithms for solving vertex-edge graph 
problems. 
 
Connections:  MCWR-S2C4-01, MCWR-
S2C4-02, MCWR-S2C4-04 

MCWR-S5C2-01.  Analyze a problem 
situation, determine the question(s) to be 
answered, organize given information, 
determine how to represent the problem, 
and identify implicit and explicit 
assumptions that have been made. 

In exploring minimum spanning tree situations students 
devise, analyze, and apply algorithms as they adopt strategies 
to confront the problem. Such strategies can lead to Kruskal’s 
algorithm, Prim’s algorithm, or the “nearest neighbor” 
algorithm. 
 
Example: 

• Susan is a city planner in charge of the development 
of roads for a recreational area. The graph shows 
locations in the area, the possible roads that could be 
built between locations, and the cost in thousands of 
dollars to build each road. Find the smallest possible 
cost of building enough roads to connect the 
locations. 

 
Algorithm to Find a Minimum Spanning Tree in a 
Connected Graph 
Given a connected graph with weights on the edges: 

Step 1.  List the edges of the graph by increasing 
weights. 

Step 2.  Choose the edge with the smallest weight. 
Step 3.  Continue to choose the next edge with the 

smallest weight as long as choosing that edge does 
not create a circuit. 

Step 4.  Stop when the result is a spanning tree. 
 
Continued on next page 
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Performance Objectives 
 

Process Integration 
 

Explanations and Examples 

Students are expected to:    
 
The graph shown is the original graph and also shows the 
spanning tree (bolded edges) that would be produced by 
applying the algorithm. The smallest possible cost to build 
roads connecting all the sites would be to build a road 
between the theater and restaurant (2), between the 
restaurant and amusement park (3), between the amusement 
park and hotel (8), between the hotel and the sports complex 
(9), and between the sports complex and the museum (10).  
There is a minimum total cost of $32,000 to build the roads at 
the recreational area.   
 

 
 

PO 4.  Extend work with adjacency 
matrices for graphs, such as interpreting 
row sums and using the nth power of the 
adjacency matrix to count paths of length 
n in a graph. 
 
Connections:  MCWR-S2C4-01, MCWR-
S2C4-02, MCWR-S2C4-03, MCWR-
S3C3-09 

 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. 
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The bulleted items within a pe

 

Strand 3: Patterns, Algebra, and Functions 
Patterns occur everywhere in nature. Algebraic methods are used to explore, model and describe patterns, relationships, and functions 
involving numbers, shapes, iteration, recursion, and graphs within a variety of real-world problem solving situations. Iteration and recursion 
are used to model sequential, step-by-step change. Algebra emphasizes relationships among quantities, including functions, ways of 
representing mathematical relationships, and the analysis of change.  
 
Concept 1: Patterns 

Identify patterns and apply pattern recognition to reason mathematically while integrating content from each of the other strands. 
 

In Grades 11 and 12, students employ modeling and algebraic skills developed in grades 9 and 10 to analyze sequences and series, 
distinguish between explicit and recursive formulas, and solve problems involving recursion. 
 

Performance Objectives 
 

Process Integration 
 

Explanations and Examples 

Students are expected to:    
PO 1.  Analyze sequences and series 
and use them in modeling, including 

• explicit formulas for nth terms,  
• sums of finite arithmetic 

series, and  
• sums of finite geometric 

series. 
 

Connections:  MCWR-S3C1-02, MCWR-
S3C1-03, MCWR-S3C1-04, MCWR-
S3C1-05 

MCWR-S5C2-05.  Summarize and 
communicate mathematical ideas using 
formal and informal reasoning. 
 

Models include algebraic formulas. 
 
Examples: 

• Write a recursive formula for the geometric sequence 
5, 10, 20, 40, … and determine the 100th term. 

• Find the sum of the first 10 terms of the arithmetic 
sequence 3, 7, 11, 15, … 

PO 2.  Apply recursive formulas for 
arithmetic and geometric sequences to 
solve problems. 
 

Connections:  MCWR-S3C1-01, MCWR-
S3C1-03, MCWR-S3C1-04 

 Example: 
• There are 2,500 fish in a pond. Each year the 

population decreases by 25 percent, but 1,000 fish are 
added to the pond at the end of the year. Find the 
population in five years. Also, find the long-term 
population. 

PO 3.  Distinguish between explicit and 
recursive formulas and convert 
between them, making good choices 
about when to use which. 
 

Connections:  MCWR-S3C1-01, MCWR-
S3C1-02, MCWR-S3C1-04 

MCWR-S5C2-05.  Evaluate a solution for 
reasonableness and interpret the 
meaning of the solution in the context of 
the original problem. 

An explicit rule for the nth term of a sequence gives an as a 
function of the term’s position n; a recursive rule gives the first 
term of a sequence, and a recursive equation relates an to the 
preceding term(s). 
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Performance Objectives 
 

Process Integration 
 

Explanations and Examples 

Students are expected to:    
PO 4.  Solve problems involving 
recursion.  
 
Connections:  MCWR-S3C1-01, MCWR-
S3C1-02, MCWR-S3C1-03, MCWR-
S3C1-05, SSHS-S5C5-03 

MCWR-S5C2-01.  Analyze a problem 
situation, determine the question(s) to be 
answered, organize given information, 
determine how to represent the problem, 
and identify implicit and explicit 
assumptions that have been made. 

Example: 
• Write a recursion equation to model the following 

situation: You buy a $10,000 car with an annual 
interest rate of 6 percent compounded annually and 
make monthly payments of $250. Find the number of 
months needed to pay off the car. 

PO 5.  Use and interpret sigma 
notation to represent summation. 
 
Connections:  MCWR-S3C1-01, MCWR-
S3C1-04 

 Examples: 
• Write the sum of 1+ 4 + 9 + 16 + 25 + … + n2 using 

sigma notation. 
20

• Evaluate 
1
(2 1)

k
k

=
−∑ . 
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Strand 3: Patterns, Algebra, and Functions 
Concept 2: Functions and Relationships 
 
Describe and model functions and their relationships. 
 
In Grades 11 and 12, students build on their previous experience analyzing linear and quadratic functions to express and solve problems 
that can be modeled using linear, quadratic, logarithmic, exponential, cubic, reciprocal, absolute value, and step and other piecewise-defined 
functions. Students combine functions, analyze properties of functions and their inverses, and the key attributes of functions represented 
algebraically and graphically. 
 
Performance Objectives 
 

Process Integration 
 

Explanations and Examples 

Students are expected to:    
PO 1.  Express and solve problems 
that can be modeled using linear, 
quadratic, logarithmic, exponential, 
cubic, reciprocal, absolute value, and 
step and other piecewise-defined 
functions; interpret their solutions in 
terms of the context.  
 
Connections:  MCWR-S2C1-08, MCWR-
S3C2-03, MCWR-S3C2-04, MCWR-
S3C2-05, MCWR-S3C2-06, SCHS-S5C4-
03 

MCWR-S5C2-01.  Analyze a problem 
situation, determine the question(s) to be 
answered, organize given information, 
determine how to represent the problem, 
and identify implicit and explicit 
assumptions that have been made. 

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. 
 
Example: 

• Make a model to describe the path a bullet takes after 
being fired from a gun 3.5 m from the ground traveling 
400 m/s and hitting the ground 2,200 m from where it 
was shot (assuming a constant deceleration). How far 
would it travel in 4 seconds?  

PO 2.  Use function notation flexibly 
and evaluate a function at a value 
represented by an algebraic 
expression. 
 
Connections:  MCWR-S3C2-07, MCWR-
S3C2-12 

MCWR-S5C2-07.  Analyze and explain 
the general properties and behavior of 
functions or relations using algebraic and 
graphing techniques. 

Example: 

• Let .  Find , 2)3(2)( += xxf )3(f )
2
1(−f , , and )(af

)h(af − . 

PO 3.  Graph absolute value, and step 
and other piecewise-defined functions 
identifying their key characteristics.  
 
Connections:  MCWR-S3C2-01, MCWR-
S3C2-07 

MCWR-S5C2-07.  Analyze and explain 
the general properties and behavior of 
functions or relations using algebraic and 
graphing techniques. 

Key characteristics include but are not limited to maximum, 
minimum, intercepts, symmetry, vertex, end behavior, and 
asymptotes.  
 
 
Continued on next page 
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Performance Objectives 
 

Process Integration 
 

Explanations and Examples 

Students are expected to:    
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

2 for 0
( )

for 1
x x

F x
x x
+ ≥⎧

= ⎨
− < −⎩

 

 
 

PO 4.  Graph exponential functions 
identifying their key characteristics. 
 
Connections:  MCWR-S3C2-01, MCWR-
S3C2-07, MCWR-S3C2-13 

MCWR-S5C2-07.  Analyze and explain 
the general properties and behavior of 
functions or relations using algebraic and 
graphing techniques. 

Key characteristics include but are not limited to maximum, 
minimum, intercepts, symmetry, vertex, end behavior, and 
asymptotes.  
 

Example: 
• Determine an exponential function of the form  
       f(x) = abx using data points from the table. Graph the 
       function and identify the key characteristics of the  
       graph.            
 

x f(x) 
0 1 
1 3 
3 27 
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Performance Objectives 
 

Process Integration 
 

Explanations and Examples 

Students are expected to:    
PO 5.  Sketch the graphs and 
determine the key characteristics of 
power functions in the form f(x) = ax^n 
, a≠ 0, for positive integral values of n. 
 
Connections:  MCWR-S3C2-01, MCWR-
S3C2-07 

MCWR-S5C2-07.  Analyze and explain 
the general properties and behavior of 
functions or relations using algebraic and 
graphing techniques. 

Key characteristics include but are not limited to maximum, 
minimum, intercepts, symmetry, vertex, end behavior, and 
asymptotes.  
 
Example: 

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

PO 6.  Graph polynomial functions 
identifying their key characteristics 
 
Connections: MCWR-S3C2-01, MCWR-
S3C2-07, MCWR-S3C2-11, MCWR-
S3C2-12, MCWR-S3C3-08 

MCWR-S5C2-07.  Analyze and explain 
the general properties and behavior of 
functions or relations using algebraic and 
graphing techniques. 

Key characteristics include but are not limited to maximum, 
minimum, intercepts, symmetry, vertex, end behavior, and 
asymptotes.  
 
Example: 

• How is the graph of f(x) = – 5(x – 3)2 + 2 related to the 
graph of f(x) = x2? 

PO 7.  Find domain, range, intercepts, 
zeros, asymptotes, and points of 
discontinuity of functions. 

MCWR-S5C2-07.  Analyze and explain 
the general properties and behavior of 
functions or relations using algebraic and 
graphing techniques. 

Example: 

• Let 
2( )

2
R x

x
=

−
. Find the domain of R(x). Also find 

the range, zeros, and asymptotes of R(x). 
PO 8.  Find the major and minor axes, 
intercepts and asymptotes of conic 
sections. 

 Example: 

• Graph 
2 2( 1) ( 3) 0

9 4
x y− +

− =

o Describe the conic section including its domain, 
range, intercepts, and asymptotes. 

. 

PO 9.  Find domain, range, intercepts, 
period, amplitude, and asymptotes of 
trigonometric functions.  
 
Connections: SCHS-S5C5-02 

MCWR-S5C2-07.  Analyze and explain 
the general properties and behavior of 
functions or relations using algebraic and 
graphing techniques. 

Example: 
• Graph f(x) = 2 tan x – 1. Describe its domain, range, 

intercepts, and asymptotes. 
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Performance Objectives 
 

Process Integration 
 

Explanations and Examples 

Students are expected to:    
PO 10.  Given a function 

• find the inverse of the function,   
• determine whether the inverse 

is a function,   
• explain why the graph of a 

function and its inverse are 
reflections of each other over 
the line y = x. 

 
Connections:  SCHS-S5C2-06 

MCWR-S5C2-06.  Synthesize 
mathematical information from multiple 
sources to draw a conclusion, make 
inferences based on mathematical 
information, evaluate the conclusions of 
others, analyze a mathematical argument, 
and recognize flaws or gaps in reasoning. 

Examples: 
• Find the inverse function of h(x) = (x – 2)3 and 

determine whether h-1(x) is a function. 
• Graph h(x) and h-1(x) and explain how they relate to 

each other graphically. 

PO 11.  Find approximate solutions for 
polynomial equations with or without 
graphing technology. 
 
Connections:  MCWR-S3C2-06, MCWR-
S3C2-12, MCWR-S3C3-08, SCHS-S5C2-
06 

MCWR-S5C2-07.  Analyze and explain 
the general properties and behavior of 
functions or relations using algebraic and 
graphing techniques. 

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. 
 
Example:  

• Use the trace function on your graphing calculator to 
approximate the solution of x4 – 3x3 + 2x – 7 = 0 to the 
nearest tenth. 

PO 12.  Use theorems of polynomial 
behavior (including but not limited to the 
Fundamental Theorem of Algebra, 
Remainder Theorem, the Rational Root 
Theorem, Descartes Rule of Signs, the 
Conjugate Root Theorem) to find the 
zeros of a polynomial function. 
 
Connections:  MCWR-S3C2-06, MCWR-
S3C2-11, MCWR-S3C3-08 

MCWR-S5C2-02.  Solve problems by 
using theorems, formulating one or more 
strategies, applying the strategies, 
verifying the solution(s), and 
communicating the reasoning used to 
obtain the solution(s). 

Examples: 
• Use Descartes’ Rule of Signs to determine how many 

positive and how many negative real zeros the 
polynomial can have. Then determine the possible 
number of real zeros.   

                    P(x) = 2x3 – x2 – x + 5  
• List all possible rational zeros given by the Rational 

Root Theorem for the polynomial below.                          
  F(x) = 12x5 + 3x4 + 6x3 – 2x – 8  
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Performance Objectives 
 

Process Integration 
 

Explanations and Examples 

Students are expected to:    
PO 13.  Relate logarithms and 
exponential functions as inverses, prove 
basic properties of a logarithm using 
properties of its inverse, and apply those 
properties to solve problems.   
 
Connections: MCWR-S3C2-01 

MCWR-S5C2-06.  Synthesize 
mathematical information from multiple 
sources to draw a conclusion, make 
inferences based on mathematical 
information, evaluate the conclusions of 
others, analyze a mathematical argument, 
and recognize flaws or gaps in reasoning. 

Properties of Logarithms (These apply to all bases, including 
base e.): 

• loga1=0 
• logaa=1 
• logaax=x 

xlog• a  x=a

• ax•  ay = ax + y and loga (xy) = loga x + loga y 

• yx
y

x
a

a
a −= and loga ⎟⎟

⎠

⎞
⎜⎜
⎝

⎛
y
x

= loga x - loga y 

 
 
Examples: 

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

• Use the properties of logarithms to evaluate 3
1ln
e

. 

PO 14.  Combine functions by 
composition, as well as by addition, 
subtraction, multiplication, and 
division including any necessary 
restrictions on the domain. 
 
 

MCWR-S5C2-06. Synthesize 
mathematical information from multiple 
sources to draw a conclusion, make 
inferences based on mathematical 
information, evaluate the conclusions of 
others, analyze a mathematical argument, 
and recognize flaws or gaps in reasoning. 

Examples: 
• Let f(x) = x3 and g(x) = x – 2. Find f(g(x)) and f(f(g(x))).  
• Let f(x) = 7x + 2 and g(x) = x2. Find f(x)• g(x).  

 

PO 15.  Determine if functions are 
even, odd, or neither both algebraically 
and graphically.  
 
Connections:  MCWR-S3C2-03, MCWR-
S3C2-04, MCWR-S3C2-05, MCWR-
S3C2-06 

MCWR-S5C2-07.  Analyze and explain 
the general properties and behavior of 
functions or relations using algebraic and 
graphing techniques. 

Examples: 
• Is f(x) = tan x even, odd, or neither? Explain your 

answer. 
• Is f(x) = x3 - 3x2 + 2x + 1 even, odd, or neither? Explain 

your answer. 
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Performance Objectives 
 

Process Integration 
 

Explanations and Examples 

Students are expected to:    
PO 16.  Identify the degree of a given 
polynomial function and write a 
polynomial function of a given degree. 
 
Connections:  MCWR-S3C2-01, MCWR-
S3C2-06 

MCWR-S5C2-07.  Analyze and explain 
the general properties and behavior of 
functions or relations using algebraic and 
graphing techniques. 
 

Examples: 
• Write an equation with a degree of three that has 

solutions x = 2, x = 5i and x = – 5i. 
• Write a 4th degree polynomial function whose roots are 

4± and 3i. 
• What is the degree of the polynomial: 

1432 3222 −−+ xxyx ? 
PO 17.  Develop an informal notion of 
limits. 

MCWR-S5C2-05.  Summarize and 
communicate mathematical ideas using 
formal and informal reasoning. 
 

Students can estimate limits from graphs and tables of values 
to develop an informal notion of limits. They can also come to 
a conceptual understanding that a limit, if one exists, is the 
value that the dependent variable approaches as the 
independent variable approaches a given value. 
 
We write lim ( )

x a
f x L

→
= and say “the limit of f(x), as x 

approaches a, equals L” if we can make the values of f(x) 
arbitrarily close to L (as close to L as we like) by taking x to be 
sufficiently close to a, but not equal to a.  
 
Students can best develop this understanding through 
exploration and investigation (e.g.; exploring how many 
rectangles of a given size can fit below a curve but above the 
horizontal axis on a coordinate grid). 
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Strand 3: Patterns, Algebra, and Functions 
Concept 3: Algebraic Representations 
 
Represent and analyze mathematical situations and structures using algebraic representations. 
 
In Grades 11 and 12, students expand their understanding of and operations on expressions learned in grades 9 and 10 to include radical 
expressions and division of expressions. Students solve larger systems, expand the representations of and operations performed on 
matrices, and perform operations on vectors. Students deepen their understanding of algebraic structure through analysis and justification. 
Finally, students analyze the relationships among the solutions of equations and functions; and attributes of their graphical and algebraic 
representations.  
 
 
Performance Objectives 
 

Process Integration 
 

Explanations and Examples 

Students are expected to:    
PO 1.  Rewrite and describe the need 
for equivalent forms of algebraic 
expressions. 
 
Connections:  MCWR-S1C1-02, MCWR-
S3C3-02 

MCWR-S5C2-11.  Determine under what 
conditions a given statement (algebraic, 
geometric) is true. 

Examples: 
• Simplify 2(x3 – 3x2 + x – 6) – (x – 3)(x + 4), explaining 

why you take each step. 
• Simplify the expression below and eliminate any 

negative exponent(s). 

o 
3 2 4(2 ) (3 )

2 3( )
x x

x
• The Pythagorean Theorem is usually written in the 

following way: a2 + b2 = c2. Why might the theorem 
need to be rewritten in terms of c? Rewrite the 
theorem in terms of c and write a problem situation to 
match the equivalent form of the Pythagorean 
Theorem you just made. 

 

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

   
s = ut+½at2 

 
Why might the equation need to be rewritten in terms 
of a? Rewrite the equation in terms of a.        
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Performance Objectives Process Integration
 

 

 
 

Explanations and Examples 

Students are expected to:    
PO 2.  Apply the laws of exponents 
including rational and negative 
exponents to rewrite expressions in 
alternative forms.  
 
Connections:  MCWR-S1C1-02, MCWR-
S3C3-01 

 Examples: 
• 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 1x
x xxx

−
= = =  

PO 3.  Solve systems of three linear 
equations in three variables with or 
without technology.  
 
Connections:  MCWR-S3C3-04 

MCWR-S5C2-07.  Analyze and explain 
the general properties and behavior of 
functions or relations using algebraic and 
graphing techniques. 
 

Examples: 
 

• 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 price levels. One level costs $45 dollars per 
seat, one level costs $50 per seat, and one level costs 
$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? 

PO 4.  Use matrices to represent 
everyday problems that involve 
systems of linear equations.  
 
Connections:  MCWR-S2C1-09, MCWR-
S3C3-03, MCWR-S3C3-09 

MCWR-S5C2-01.  Analyze a problem 
situation, determine the question(s) to be 
answered, organize given information, 
determine how to represent the problem, 
and identify implicit and explicit 
assumptions that have been made. 
 
MCWR-S5C2-07.  Analyze and explain 
the general properties and behavior of 
functions or relations using algebraic and 
graphing techniques. 

Example: 
• A chemist has three acidic solutions with varying 

concentrations. The first is 10% acid, the second is 
20% acid, and the third is 25% acid. How many 
milliliters of each should the chemist use to make 200 
mL of 16% solution if she has to use three times as 
much of the 10% solution as the 25% solution? 
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Performance Objectives Process Integration
 

 
 

Explanations and Examples 

Students are expected to:    
PO 5.  Simplify radical expressions by 
performing operations on them.  
 
Connections:  MCWR-S1C1-02 

MCWR-S5C2-07.  Analyze and explain 
the general properties and behavior of 
functions or relations using algebraic and 
graphing techniques. 
 

Examples: 

• Evaluate 4 42− . 
 

• Simplify 3 13 23 3x x x+ + + . 
PO 6.  Divide a polynomial by a lower 
degree polynomial. 
 
Connections:  MCWR-S3C2-14 

MCWR-S5C2-07.  Analyze and explain 
the general properties and behavior of 
functions or relations using algebraic and 
graphing techniques. 
 

Examples: 
• Divide 2x3 – 3x2 + x – 6 by x2 + 2. 

• Simplify: 
1
13

−
−

x
x . 

PO 7.  Find complex solutions for 
quadratic equations.   
 
Connections: MCWR-S3C3-08 

MCWR-S5C2-07.  Analyze and explain 
the general properties and behavior of 
functions or relations using algebraic and 
graphing techniques. 

Example: 
• Find all solutions of the equation below and express 

them in the form a + bi.                            
  2x2 + 5 = 2x 

PO 8.  Describe the relationships 
among the solutions of an equation, 
the zeros of a function, the x-intercepts 
of a graph, and the factors of a 
polynomial expression with and 
without technology. 

MCWR-S5C2-05.  Summarize and 
communicate mathematical ideas using 
formal and informal reasoning. 

Quadratic functions are commonly used to maximize area or 
model the height of an object moving under the force of 
gravity. 
 
Examples: 

• Solve x4 + x3 – 7x – x + 6 = 0, given that x – 2 and x + 
3 are factors of x4 + x3 – 7x – x + 6. 

1265923 −−+ xxx• Factor and solve 04 = . Sketch its 
graph and locate the x-intercepts (zeros). What is the 
relationship between the factors, solutions, and x-
intercepts/zeros of the polynomial? 
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Performance Objectives 
 

Process Integration 
 

Explanations and Examples 

Students are expected to:    
PO 9.  Use matrix operations and the 
inverse of a matrix to solve problems.  
 
Connections:  MCWR-S3C3-04 
 

 Students will perform multiplication, addition, subtraction, and 
scalar multiplication of matrices. They will use the inverse of a 
matrix to solve a matrix equation. 
 

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

matrix equation and using the inverse of the 
coefficient matrix. 
 

              
0

5 2 4
3 2

x y
x y
+ =⎧

⎨ + =⎩

⎥
⎦

⎤
⎢
⎣

⎡
=

23
25

A

 

Solution:  

Make matrix A with  
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The bulleted items within a p

 

Performance Objectives 
 

Process Integration 
 

Explanations and Examples 

Students are expected to:    
PO 10.  Represent vectors as matrices.  A matrix is a two dimensional array with rows and columns; a 

vector is a one dimensional array that is either one row or one 
column of the matrix. 
Students will use matrices of vectors to represent and 
transform geometric objects in the coordinate plane. They will 
explain the relationship between the ordered pair 
representation of a vector and its graphical representation.  

PO 11.  Add, subtract, and compute the 
dot product of two-dimensional vectors; 
multiply a two-dimensional vector by a 
scalar. 

 Addition of vectors can determine the resultant of two given 
vectors. 

 
 

Example: 
• Find 3u – 4v given u =  and v = . 8,2 −− 8,2

 

Strand 3: Patterns, Algebra, and Functions 
Concept 4: Analysis of Change 
 

Analyze how changing the values of one quantity corresponds to change in the values of another quantity. 
 

In Grades 11 and 12, students apply their understanding of rate of change from grades 9 and 10 to using functions and problems involving 
finance. 
 

Performance Objectives 
 

Process Integration 
 

Explanations and Examples 

Students are expected to:    
PO 1.  Analyze and describe how a 
change in an independent variable 
leads to a change in a dependent 
variable.  
Continued on next page 

MCWR-S5C2-05.  Summarize and 
communicate mathematical ideas using 
formal and informal reasoning. 
 

Examples: 
• 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 
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Performance Objectives 
 

Process Integration 
 

Explanations and Examples 

Students are expected to:    
Connections:  SCHS-S5C2-01, SSHS-
S5C2-02 

in order to maximize their profit? 
• In order to reduce forest fires, agencies flash burn 

underbrush periodically to insure it does not become 
too thick. Write a possible equation relating the time 
between burns and the thickness of the underbrush. 
Based on your equation, explain how the frequency of 
burns affects the thickness of the underbrush. 

PO 2.  Identify patterns in a function’s 
rate of change, including intervals of 
increase, decrease, and constancy; if 
possible, relate them to the function’s 
verbal description or its graph. 
 
Connections:  SCHS-S3C3-03, SCHS-
S5C2-01 

MCWR-S5C2-05.  Summarize and 
communicate mathematical ideas using 
formal and informal reasoning. 
 

Example: 
• Let 155)( 23 +−−= xxxxf . Graph the function and 

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

PO 3.  Analyze change in various 
contexts by modeling and solving 
word problems using functions and 
equations. 
 
Connections: MCWR-S3C2-01 

MCWR-S5C2-01.  Analyze a problem 
situation, determine the question(s) to be 
answered, organize given information, 
determine how to represent the problem, 
and identify implicit and explicit 
assumptions that have been made. 

Example: 
• A cell phone company has three plans: 

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. 

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?  

PO 4.  Compare relative magnitudes of 
functions and their rates of change. 
 
Connections:  MCWR-S3C2-16, MCWR-
S4C2-01, MCWR-S4C2-02, MCWR-
S4C2-03, MCWR-S4C2-04 

MCWR-S5C2-07.  Analyze and explain 
the general properties and behavior of 
functions or relations using algebraic and 
graphing techniques. 

Example: 
• Contrast the growth of the f(x)=x3 and f(x)=3x. 
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Performance Objectives 
 

Process Integration 
 

Explanations and Examples 

Students are expected to:    
PO 5.  Solve problems involving 
compound interest. 
 
Connections:  MCWR-S3C4-06, SSHS-
S5C5-03 

MCWR-S5C2-01.  Analyze a problem 
situation, determine the question(s) to be 
answered, organize given information, 
determine how to represent the problem, 
and identify implicit and explicit 
assumptions that have been made. 
 

Students will compare interest rate calculations and annual 
percentage rate calculations to distinguish between the two 
rates. 
 
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? 

• A function f(n) = 1000(1 + 0.05)n is used to model the 
amount of money in a savings account that earns 5% 
interest, compounded annually. Identify the domain 
and range of this function. What restrictions on the 
domain of this function should be considered for the 
model to correctly reflect the situation? 

PO 6.  Demonstrate the relationship 
between 

• simple interest and linear growth 
• compound interest and 

exponential growth. 
 
Connections:  MCWR-S3C4-05, SSHS-
S5C5-03, SSHS-S5C5-06 

MCWR-S5C2-10.  Differentiate, interpret, 
apply, and develop concepts in the 
context of personal and professional 
situations. 
 

Students will investigate formulas and graphs for different 
situations with simple and compound interest.  
 
Examples: 

• 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. 
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Performance Objectives 
 

Process Integration 
 

Explanations and Examples 

Students are expected to:    
PO 7.  Determine the total cost of 
purchasing consumer durables over time 
given different down payments, financing 
options, and fees. 
 
Connections:  SSHS-S5C5-03, SSHS-
S5C5-05 

MCWR-S5C2-10.  Differentiate, interpret, 
apply, and develop concepts in the 
context of personal and professional 
situations. 

Examples: 
• Calculate the following fees with a mortgage:  

o discount points 
o origination fee 
o maximum brokerage fee on a net or gross loan 
o documentary stamps 
o prorated expenses (interest, county and/or city 

property taxes, and mortgage on an assumed 
mortgage) 

• Compare the cost of paying a higher interest rate and 
lower points versus a lower interest rate and more 
points. 

PO 8.  Apply a variety of strategies to use 
tax tables and determine, calculate, and 
complete yearly federal income tax.  

MCWR-S5C2-10.  Differentiate, interpret, 
apply, and develop concepts in the 
context of personal and professional 
situations. 

 

PO 9.  Develop a personal budget 
including debit, checking, and savings 
accounts by interpreting multiple personal 
budget examples.  
 

Connections:  SSHS-S5C5-01, SSHS-
S5C5-03, SSHS-S5C5-04, SSHS-S5C5-
05, SSHS-S5C5-06 

MCWR-S5C2-09.  Use mathematical 
models to represent and analyze personal 
and professional situations. 

 

PO 10.  Determine an effective retirement 
savings plan to meet personal financial 
goals including IRAs, ROTH accounts, 
and annuities. 
 

Connections: SSHS-S5C5-05 

MCWR-S5C2-09.  Use mathematical 
models to represent and analyze personal 
and professional situations. 
 

An IRA is an “Individual Retirement Account,” and a ROTH is 
a specific type of IRA, with a more complex tax-advantaged 
structure. 

PO 11.  Compare and contrast the role of 
insurance as a device to mitigate risk and 
calculate expenses of various options.  
 

Connections:  SSHS-S5C5-01 

MCWR-S5C2-09.  Use mathematical 
models to represent and analyze personal 
and professional situations. 

Different types of insurance to be discussed include but are 
not limited to: health, automobile, property, rental, and life 
insurance. 
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Strand 4: Geometry and Measurement 
Geometry is a natural place for the development of students' reasoning, higher thinking, and justification skills culminating in work with 
proofs. Geometric modeling and spatial reasoning offer ways to interpret and describe physical environments and can be important tools in 
problem solving.  Students use geometric methods, properties and relationships, transformations, and coordinate geometry as a means to 
recognize, draw, describe, connect, analyze, and measure shapes and representations in the physical world. Measurement is the 
assignment of a numerical value to an attribute of an object, such as the length of a pencil. At more sophisticated levels, measurement 
involves assigning a number to a characteristic of a situation, as is done by the consumer price index. A major emphasis in this strand is 
becoming familiar with the units and processes that are used in measuring attributes. 
 
Concept 1: Geometric Properties 

Analyze the attributes and properties of 2- and 3- dimensional figures and develop mathematical arguments about their relationships. 
 
In Grades 11 and 12, students use their understanding of Euclidean geometry, from grades 9 and 10, to perform geometric constructions 
and explore non-Euclidean geometries. 
 
Performance Objectives 
 

Process Integration 
 

Explanations and Examples 

Students are expected to:    
PO 1.  Perform basic geometric 
constructions using a variety of methods, 
including 

• perpendicular bisector of a line 
segment, 

• bisector of an angle 
• perpendicular or parallel lines. 

 
Connections:  MCWR-S1C3-01 
 

 Students can use straightedges and compasses, patty/tracing 
paper, or technology. 
 
Examples: 

• Construct a triangle given the lengths of two sides and 
the measure of the angle between the two sides. 

• Construct the circumcenter of a given triangle. 
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Performance Objectives 
 

Process Integration 
 

Explanations and Examples 

Students are expected to:    
PO 2.  Explore geometries other than 
Euclidean geometry in which the parallel 
postulate is not true.  

MCWR-S5C2-05.  Summarize and 
communicate mathematical ideas using 
formal and informal reasoning. 
 
MCWR-S5C2-04.  Generalize a solution 
strategy for a single problem to a class of 
related problems and explain the role of 
generalizations in inductive and deductive 
reasoning. 
 

Students will explain why parallel lines meet in spherical 
geometry. They will compare and contrast properties of 
triangles drawn in Euclidean geometry with those drawn in 
non-Euclidean geometry. 

PO 3.  Apply the law of cosines and the 
law of sines to find missing sides and 
angles of triangles. 
 
Connections:  MCWR-S4C1-04 

MCWR-S5C2-02.  Solve problems by 
using theorems, formulating one or more 
strategies, applying the strategies, 
verifying the solution(s), and 
communicating the reasoning used to 
obtain the solution(s). 
 

Example: 
• Tara wants to fix the location of a mountain by taking 

measurements from two positions 3 miles apart. From 
the first position, the angle between the mountain and 
the second position is 78o. From the second position, 
the angle between the mountain and the first position 
is 53o. How can Tara determine the distance of the 
mountain from each position, and what is the distance 
from each position? 

PO 4.  Use basic trigonometric identities 
including Pythagorean, reciprocal, half-
angle and double-angle, and sum and 
difference formulas to solve equations 
and problems. 
 
Connections:  MCWR-S4C1-03 

MCWR-S5C2-02.  Solve problems by 
using theorems, formulating one or more 
strategies, applying the strategies, 
verifying the solution(s), and 
communicating the reasoning used to 
obtain the solution(s). 

Students can derive and apply basic trigonometric identities 
(e.g. sin2 θ + cos2 θ = 1, tan2 θ + 1 = sec2 θ) and the Law of 
Sines and Law of Cosines. 
 
Example:  

• Use an appropriate half angle formula to find the exact 

value of
12

cos π . 
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Strand 4: Geometry and Measurement 
Concept 2: Transformation of Shapes 
 
Apply spatial reasoning to create transformations and use symmetry to analyze mathematical situations. 
 
In Grades 11 and 12, students extend their study of transformations from geometric figures and linear and quadratic equations in grades 9 
and 10 to more advanced functions. Students analyze shifts, stretches, and compressions in the graphs of functions and their effects on the 
function’s equation. 
 
Performance Objectives 
 

Process Integration 
 

Explanations and Examples 

Students are expected to:    
PO 1.  Describe how changing the 
parameters of a quadratic function 
affects the shape and position of its 
graph (f(x) = a(x-h)2+k). 
 
Connections:  MCWR-S3C2-01, MCWR-
S3C2-06, MCWR-S3C2-07, MCWR-
S3C2-10, MCWR-S3C2-11, MCWR-
S3C2-15, MCWR-S3C3-07, MCWR-
S3C3-08, MCWR-S3C4-01 

MCWR-S5C2-05.  Summarize and 
communicate mathematical ideas using 
formal and informal reasoning. 
 
MCWR-S5C2-04.  Generalize a solution 
strategy for a single problem to a class of 
related problems and explain the role of 
generalizations in inductive and deductive 
reasoning. 

Students will apply transformations to functions.  
 
Examples: 

• Explain the effect on the shape and position in the 
graph when changing 2xy = to 22xy = . 

 

 
 

• How is the graph of f(x) = 1 – 5(x – 3)2 + 2 related to 
the graph of f(x) = x2? 

• What effects do values between 0 and 1 for a, h, and k 
have on the shape and position of the graph of f(x) = 
a(x-h)2 + k? 
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e ObjectivesPerformanc  Process Integration
 

 
 

Explanations and Examples 

Students are expected to:    
PO 2.  Describe how changing the 
parameters of an exponential function 
affects the shape and position of its 
graph (f(x) = abx).  
 
Connections:  MCWR-S3C2-01, MCWR-
S3C2-04, MCWR-S3C2-13, MCWR-
S3C2-15, MCWR-S3C3-02, MCWR-
S3C3-08, S3C4-01 

MCWR-S5C2-05.  Summarize and 
communicate mathematical ideas using 
formal and informal reasoning. 
 
MCWR-S5C2-04.  Generalize a solution 
strategy for a single problem to a class of 
related problems and explain the role of 
generalizations in inductive and deductive 
reasoning. 
 

Examples: 
• Explain the effect on the shape and position in the 

graph when changing xexf =)( to 3)( += xexf . 
 
 

 
 
• Explain the effect on the shape and position in the 

graph when changing xexf =)(  to 5)( 6 += −xexf . 
 

 
 

• Explain in what way a, h, and k affect the shape and 
position of the graph f(x) = ab(x + h) + k. What effect do 
values between 0 and 1 have? What effect do 
negative values have? 
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Performance Objectives 
 

Process Integration 
 

Explanations and Examples 

Students are expected to:    
PO 3.  Describe how changing the 
parameters of a trigonometric function 
affects the shape and position of its graph 
(f(x) = A sin B(x-C)+D or the other 
trigonometric functions). 
 
Connections:  MCWR-S3C2-09, MCWR-
S3C4-01, MCWR-S3C4-02 

MCWR-S5C2-05.  Summarize and 
communicate mathematical ideas using 
formal and informal reasoning. 
 
MCWR-S5C2-04.  Generalize a solution 
strategy for a single problem to a class of 
related problems and explain the role of 
generalizations in inductive and deductive 
reasoning. 
 

Students will draw and analyze graphs of translations of 
trigonometric functions, investigating period, amplitude, and 
phase shift.  
 
Example: 
 

• Explain the effect on the shape and position of the 
graph when it is changed from y = sin x to y = 2 sin x. 
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Strand 4: Geometry and Measurement 
Concept 3: Coordinate Geometry 
 
Specify and describe spatial relationships using rectangular and other coordinate systems while integrating content from each of the other 
strands. 
 
In Grades 11 and 12, students expand their understanding coordinate systems from the rectangular coordinate system to the polar 
coordinate system. Students investigate systems of equations, conic sections, and trigonometric functions in terms of their key 
characteristics. 
 
Performance Objectives 
 

Process Integration 
 

Explanations and Examples 

Students are expected to:    
PO 1.  Graph the solution set of a 
system of two or three linear 
inequalities and given an ordered pair 
determine whether it is a solution to 
the system. 
 
Connections:  MCWR-S3C3-03, MCWR-
S3C3-04, MCWR-S3C3-09 

MCWR-S5C2-07.  Analyze and explain 
the general properties and behavior of 
functions or relations using algebraic and 
graphing techniques. 
 

Examples: 
• 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. 
 
 

 
 
 
Continued on next page 
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Performance Objectives 
 

Process Integration 
 

Explanations and Examples 

Students are expected to:    
 

• 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. 

PO 2.  Determine an equation of a 
circle given its center and radius; 
given an equation of a circle, find its 
center and radius. 
 
Connections:  MCWR-S3C3-01, MCWR-
S3C3-07, MCWR-S4C2-01 

MCWR-S5C2-07.  Analyze and explain 
the general properties and behavior of 
functions or relations using algebraic and 
graphing techniques. 

Examples: 
• Write an equation for a circle with a radius of 2 units 

and center at (1, 3). 
• Write an equation for a circle given the endpoints of 

the diameter are (-2, 7) and (4, -8). 
• Find the center and radius of the circle 4x2 + 4y2 - 4x + 

2y – 1 = 0. 
PO 3.  Graph equations of conic sections 
explaining the relationship between their 
algebraic form and key characteristics of 
the graph. 
 
Connections:  MCWR-S3C2-08 

 Examples: 
• Graph the circle described by the equation  
      (x + 4)2 + (y – 1)2 = 9. 
• Write and graph an equation for a parabola with focus 

(2, 3) and directrix y = 1. 

PO 4.  Graph all six trigonometric 
functions identifying their key 
characteristics. 
 
Connections:  MCWR-S3C2-09, MCWR-
S3C4-01, MCWR-S3C4-02, MCWR-
S4C2-03 

MCWR-S5C2-07.  Analyze and explain 
the general properties and behavior of 
functions or relations using algebraic and 
graphing techniques. 

Key characteristics of trigonometric functions include period, 
amplitude, and asymptotes. 
 

Example: 
• Draw the graph of f(x) = sin x and f(x) = cos x. What 

are the similarities and differences of the two graphs? 

PO 5.  Evaluate all six trigonometric 
functions at angles between (0 degrees 
and 360 degrees, 0 and 2π radians) using 
the unit circle in the coordinate plane. 
 

Continued on next page 
 

MCWR-S5C2-07.  Analyze and explain 
the general properties and behavior of 
functions or relations using algebraic and 
graphing techniques. 

Examples: 

• Evaluate all six trigonometric functions of 
3
πθ = . 

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

Process Integration 
 

Explanations and Examples 

Students are expected to:    
Connections:  MCWR-S3C2-09, MCWR-
S3C4-01, MCWR-S3C4-02, MCWR-
S4C2-03, MCWR-S4C3-04 
PO 6.  Convert between rectangular and 
polar coordinates.  
 
Connections:  MCWR-S1C2-04, MCWR-
S4C3-07 

MCWR-S5C2-07.  Analyze and explain 
the general properties and behavior of 
functions or relations using algebraic and 
graphing techniques. 

Students will represent complex numbers using polar 
coordinates. 

a + bi = r(cos θ + sin θ)  
 
Example: 

• Convert the rectangular coordinates ( 6, 6  ) to 
polar coordinates with r > 0 and πθ 20 << . 

PO 7.  Graph equations given in polar 
coordinates. 
 
Connections:  MCWR-S1C2-04, MCWR-
S4C3-06 

MCWR-S5C2-07.  Analyze and explain 
the general properties and behavior of 
functions or relations using algebraic and 
graphing techniques. 

Example: 
• Sketch graphs of the following equations: 

θsin2=r  
θ2cos3=r  

 
Strand 4: Geometry and Measurement 
Concept 4: Measurement 
 

Understand and apply appropriate units of measure, measurement techniques, and formulas to determine measurements. 
 

In Grades 11 and 12, students employ their skills converting between and among metric and US Customary measure to explore the 
relationship and convert between degree and radian measure. 
 

Performance Objectives 
 

Process Integration 
 

Explanations and Examples 

Students are expected to:    
PO 1.  Explain, use, and convert between 
degree and radian measures for angles. 
 

Connections:  MCWR-S4C3-05, SCHS-
S5C4-06 

MCWR-S5C2-05.  Summarize and 
communicate mathematical ideas using 
formal and informal reasoning. 

Examples: 

• Convert 
2
3
π

to degree measure. 

 

• Convert 135o to radian measure and explain your 
steps, including explaining the conversion factor used. 



Arizona Mathematics Standard Articulated by Grade Level 
 

The bulleted items within a performance objective indicate the specific content to be taught.  
The performance objectives highlighted in italics have been identified as core to an Algebra II course. 
Explanations and Examples Updated 4.06.09                    CWR (Grades 11 and 12) 

Arizona Department of Education: Standards and Assessment Division 41             Approved 6.24.08  
 

Strand 5: Structure and Logic 
This strand emphasizes the core processes of problem solving. Students draw from the content of the other four strands to devise 
algorithms and analyze algorithmic thinking. Strand One and Strand Three provide the conceptual and computational basis for these 
algorithms. Logical reasoning and proof draws its substance from the study of geometry, patterns, and analysis to connect remaining 
strands. Students use algorithms, algorithmic thinking, and logical reasoning (both inductive and deductive) as they make conjectures and 
test the validity of arguments and proofs. Concept two develops the core processes as students evaluate situations, select problem solving 
strategies, draw logical conclusions, develop and describe solutions, and recognize their applications. 
 
Concept 1: Algorithms and Algorithmic Thinking 
 
Use reasoning to solve mathematical problems. 
 
In Grades 11 and 12, students utilize their skills analyzing algorithms for equivalency and purpose learned in grades 9 and 10 to solve 
problems using a variety of approaches, including estimations; generalizations; and formal and informal methods of proof. 
 
Performance Objectives 
 

Process Integration 
 

Explanations and Examples 

Students are expected to:    
PO 1.  Use a variety of approaches 
(inductive and deductive reasoning, 
estimations, generalizations, formal 
and informal methods of proof) to 
analyze algorithms. 
 

MCWR-S5C2-05.  Summarize and 
communicate mathematical ideas using 
formal and informal reasoning. 
 
MCWR-S5C2-08.  Use inductive and 
deductive reasoning to make, analyze, 
and validate or refute conjectures and/or 
proofs. 
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Strand 5: Structure and Logic 
Concept 2: Logic, Reasoning, Problem Solving, and Proof 
 
Evaluate situations, select problem-solving strategies, draw logical conclusions, develop and describe solutions, and recognize their 
applications. 
 
In Grades 11 and 12, students build on their problem solving skills from grades 9 and 10 to formalize the development of reason as they 
make and defend generalizations and justify their reasoning using accepted standards of mathematical evidence and proof.  Students 
synthesize and analyze mathematical information from multiple sources. 
  
Performance Objectives 
 

Process Integration 
 

Explanations and Examples 

Students are expected to:  
 

Some of the Strand 5 Concept 2 
performance objectives are listed 
throughout the grade level document in 
the Process Integration Column (2nd 
column). Since these performance 
objectives are connected to the other 
content strands, the process integration 
column is not used in this section next to 
those performance objectives.

 

PO 1.  Analyze a problem situation, 
determine the question(s) to be 
answered, organize given information, 
determine how to represent the 
problem, and identify implicit and 
explicit assumptions that have been 
made.  

 When students solve problems, they can use strategies 
including thinking ahead about strategy, testing ideas with 
special cases, trying different approaches, checking for errors 
and reasonableness of solutions as a regular part of routine 
work, and devising independent ways to verify results. 

PO 2.  Solve problems by using 
theorems, formulating one or more 
strategies, applying the strategies, 
verifying the solution(s), and 
communicating the reasoning used to 
obtain the solution(s). 

 Example: 
• The swimming pool at Roanoke Park is 24 feet long 

and 18 feet wide. The park district has determined that 
they have enough money to put a walkway of uniform 
width, with a maximum area of 288 square feet, 
around the pool. How could you find the maximum 
width of a new walkway? 
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Performance Objectives 
 

Process Integration 
 

Explanations and Examples 

Students are expected to:  
 

Some of the Strand 5 Concept 2 
performance objectives are listed 
throughout the grade level document in 
the Process Integration Column (2nd 
column). Since these performance 
objectives are connected to the other 
content strands, the process integration 
column is not used in this section next to 
those performance objectives.

 

PO 3.  Evaluate a solution for 
reasonableness and interpret the 
meaning of the solution in the context 
of the original problem. 

 Example: 
• A student writes: 3x2 + 6x + x2 + 7 = 3x1 + 6x + 7. 

Explain why this is incorrect. 
 

PO 4.  Generalize a solution strategy 
for a single problem to a class of 
related problems and explain the role 
of generalizations in inductive and 
deductive reasoning. 

  

PO 5.  Summarize and communicate 
mathematical ideas using formal and 
informal reasoning. 
 

 Example: 
• Analyze the following equations and explain what you 

know about the solutions. Then solve the equations 
over the complex number system. 
 

o 5 6x 2− = −  

o 2 5x x 7− = +  
PO 6.  Synthesize mathematical 
information from multiple sources to 
draw a conclusion, make inferences 
based on mathematical information, 
evaluate the conclusions of others, 
analyze a mathematical argument, and 
recognize flaws or gaps in reasoning. 

 Synthesize means to combine separate elements to create a 
coherent whole. Students will use a variety of sources, 
including multiple representations, for the synthesis. 

PO 7.  Analyze and explain the general 
properties and behavior of functions or 
relations using algebraic and graphing 
techniques. 

  



Arizona Mathematics Standard Articulated by Grade Level 
 

The bulleted items within a performance objective indicate the specific content to be taught.  
The performance objectives highlighted in italics have been identified as core to an Algebra II course. 
Explanations and Examples Updated 4.06.09                    CWR (Grades 11 and 12) 

Arizona Department of Education: Standards and Assessment Division 44             Approved 6.24.08  
 

Performance Objectives 
 

Process Integration 
 

Explanations and Examples 

Students are expected to:  
 

Some of the Strand 5 Concept 2 
performance objectives are listed 
throughout the grade level document in 
the Process Integration Column (2nd 
column). Since these performance 
objectives are connected to the other 
content strands, the process integration 
column is not used in this section next to 
those performance objectives.

 

PO 8.  Use inductive and deductive 
reasoning to make, analyze, and 
validate or refute conjectures and/or 
proofs. 
 

 Examples: 
• Show that a b a b+ ≠ + . 
• Show that the product of two odd numbers is always 

odd. 
PO 9.  Use mathematical models to 
represent and analyze personal and 
professional situations. 
 
Connections:  SCHS-S1C3-05 

  

PO 10.  Differentiate, interpret, apply, and 
develop concepts in the context of 
personal and professional situations. 

  

PO 11.  Determine under what 
conditions a given statement 
(algebraic, geometric) is true. 
 

 Examples: 
• Is this statement (ax)y = axy true for all x, for some x, or 

for no x? Explain your answer. 
• Write a counterexample for the statement: The product 

of two complex numbers is a complex number. Write a 
counterexample for the statement: The product of two 
complex numbers is a real number. Based on your 
counterexamples, what is the truth value of the original 
statement? 

 


