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Course Description:  
 
This course is designed to involve the student in the exploration and use of mathematics 
both in the classroom and the real world setting through the in depth study of functions.  
Students will explore, discover, and make connections between algebra and the world 
around them while developing critical thinking, problem solving and decision making 
skills.  Students will learn to explore a problem and look for a variety of techniques to 
solve it.  Technology and graphing calculators will be used to solve problems in a variety 
of methods. Students will develop a large cache of problem solving strategies.  
Application problems are emphasized throughout the year.   Solving and graphing 
various functions, such as linear, absolute value, quadratic, rational, polynomial, 
exponential, logarithmic, and trigonometric functions will be studied.  The course will 
develop advanced algebra skills in systems of equations, imaginary and complex 
numbers, transformations, and statistical analysis.  The content of this course is also 
important for students’ success on the PARCC, ACT, SAT, and college mathematics 
entrance exams.   
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Course Title:  Honors Algebra 2  
Unit Title:  Functions and Relations 
 

Unit Number:  1 

Curriculum Writers:  Colleen Callaghan, Stacey Greathouse, Rachel Porter, Terence 
Ward 

Desired Outcomes 

Established Goals:  NJSLS  
 
Major 

● Interpret functions that arise in applications in terms of the context (F.IF.4). 
● Interpret the structure of expressions (A.SSE.2). 
● Write expressions in equivalent forms to solve problems (A.SSE.3). 

 
Supporting 

● Analyze functions using different representations (F.IF.7.a, F.IF.7.b, F.IF.8.a). 
● Create equations that describe numbers or relationships (A.CED.1) 
● Solve equations and inequalities in one variable (A.REI.4.b). 

 
Additional 

● Build new functions from existing functions (F.BF.3). 
● Perform arithmetic operations on complex numbers (N.CN.1. N.CN.2). 
● Use complex numbers in polynomial identities and equations (N.CN.7). 
● Solve systems of equations (A.REI.6, A.REI.7). 
● Create equations that describe numbers or relationships (A.CED.3). 

 
Enduring Understandings: 
 
Students will understand that… 
 

● Evaluating and expanding the 
number system to include 
complex and imaginary numbers. 

● Graphs can be examined in detail 
or in their entirety depending on 
what information is sought.  

● Graphs provide a means of 
correlation.  

● Operations can be performed 
over the complex number system.  

Essential Questions: 
  

● Why are complex numbers 
necessary? 

● How are operations and 
properties of complex numbers 
related to those of real numbers?  

● Why is math used to model real-
world situations? 

● How can you choose a model to 
represent a set of data? 

● Why are graphs useful? 



 

 

● Symbolic statements can be 
manipulated to produce other 
statements of the same 
relationship.  

● The characteristics of polynomial 
functions and their 
representations are useful when 
solving real world problems. 

● The solutions of polynomial 
functions can be extended to 
include the set of complex 
numbers.  

 

Students will know: 
 

● Piecewise-defined functions are usually written using two or more algebraic 
expressions. 

● A common piecewise-linear function, called a step function, consists of a 
series of line segments that look like steps. 

● The graph of an absolute value function is shaped like a V and Is made up of 
portions of two lines. 

● The solution set of a linear inequality is the set of all ordered pairs that make 
the statement true. 

● Absolute value functions and quadratic functions can be graphed using 
ordered pairs or graphed using the zeros and vertex. 

● Linear, absolute value, and quadratic functions can be transformed and 
reflected both graphically and algebraically. 

● Piecewise-defined functions, absolute value functions, and quadratic functions 
can model real-world situations 

● quadratic functions can be written in various forms to provide different 
characteristics of the graph 

● Quadratic functions can provide real and complex solutions. 
● The critical points provide information about real world phenomena. 
● There are several possibilities for the solution to a system of equations in 

three variables: a single point, a line, infinite number of solutions, the empty 
set. 

 
Students will be able to: 
 

● Identify the mathematical domains and ranges of functions. 



 

 

● Write and graph linear functions, quadratic functions, piecewise-defined 
functions, step functions, absolute value functions and determine reasonable 
domain and range values. 

● Identify and sketch graphs of parent functions, including linear, absolute value 
and quadratic functions.  Use the parent functions to investigate, describe and 
predict the effects of changes in a, h, and k in vertex form. 

● Describe transformations of functions. 
● Interpret and determine the reasonableness of solutions to systems of 

equations.  Use algebraic methods and graphs to solve systems of equations in 
three variables. 

● Solve real world problems using systems of linear equations in three variables. 
● Use the discriminant to determine the number and type of roots of a 

quadratic equation. 
● Solve quadratic equations by completing the square.  
● Solve quadratic equations having complex roots using the Quadratic Formula. 
● Use complex numbers to describe the solutions of quadratic equations.  Solve 

quadratic equations using completing the square and the Quadratic Formula 
with complex solutions. 

● Perform operations with pure imaginary numbers.  
● Perform operations with complex numbers.  

Assessment Evidence 

Performance Tasks: 
 
#1 Chocos is a dish made from wheat, sugar, and cocoa. Bertha is making a large pot 
of chocos for a party. Wheat (w) costs $5 per pound, sugar (s) costs $3 per pound, and 
cocoa (c) costs $4 per pound. She spends $48 on 12 pounds of food. She buys twice as 
much cocoa as sugar.  Write a system of equations and solve. 
 
#2 An electronics manufacturer uses the following function to model their monthly 
profits when selling x thousand digital audio players. 

                        
a. Graph the quadratic inequality for a monthly profit of at least $100,000. 
b. How many digital audio players must the manufacturer sell to earn a profit of 

at least $100,000 in a month? 
c. Suppose the manufacturer has an additional monthly expense of $25,000.  

Explain how this affects the graph of the profit function.  Then determine how 
many digital audio players the manufacturer needs to sell to have at least 
$100,00 in profits. 

 
#3 A commuter leaves for work each workday to travel to her office.  On most days, 



 

 

barring accidents on her route, the total travel time is a function of the time she 
leaves her home.  If she leaves at 7:00 am or earlier, her travel time is approximately 
25 minutes.  If she leaves after 7:00 am but before 7:30, her travel time is modeled by 
the expression 1.04x + 25, where x is the number of minutes after 7:00 am of her 
leaving time. If she leaves at 7:30 am or later, her travel time is modeled by the 
expression 0.008x2 + 1.75x + 25. 

a. Write a piecewise function, T(x), that relates the total travel time and the 
number of minutes, x , after 7:00 am that she leaves her home. 

b. Determine the travel time if she leaves at : 
                 i)  6:50 am   ii)  7:15 am    iii)  7:40 am 
       c.   If she MUST arrive at work by 9:15 am, what is the LATEST time that she can 

leave her home , barring accidents ? 

Other Evidence: 
 

● Mid-chapter quiz 
● End of chapter test 
● DOLs 
● Warm-ups 

Learning Plan 

Learning Activities: 
 
Pacing: 

● Unit length: 16 days including assessments 
 
Use a variety of instructional strategies such as: 

● PARCC Released Items 
● Inquiry-based Learning 
● Problem-based Learning 
● Project-based Learning 
● Blended Learning 
● Whiteboard Work 
● Cooperative Learning 
● Technology-based activities 
● Do-Now Problems/Exit Problems 
● Peer Editing 
● Explicit Timing 
● Guided Lecture 

 
Carter, John, et al, Algebra 2, Glencoe, Mc Graw-Hill, 2010 and 2012 
 



 

 

Course Title: Honors Algebra 2 

Unit Title: Exponential and Logarithmic Functions 
 

Unit Number: 2 

Curriculum Writers: Colleen Callaghan, Stacey Greathouse, Rachel Porter, Terence Ward 
 

Desired Outcomes 

Established Goals:  NJSLS  
 

Major 

● Interpret the structure of expressions (A.SSE.2). 

● Write expressions in equivalent forms to solve problems (A.SSE.3c). 

 

Supporting 

● Analyze functions using different representations (F.IF.7.e, F.IF.8.b). 

● Create equations that describe numbers or relationships (A.CED.1). 

● Construct and compare linear, quadratic, and exponential models and solve 

problems (F.LE.4). 

 

Additional 

● Build new functions from existing functions (F.BF.3). 

 

Enduring Understandings:  
     

● Graphs provide a means of seeing 
correlation of a function. 

● Graphs can be examined in detail 
or in their entirety depending on 
what 
information is sought. 

● Inverses of functions provide 
information to solve problems. 

● The characteristics of exponential 
and logarithmic functions and 
their representations are useful 
when solving real world problems. 

 
 

Essential Questions: 
    

● How do exponential and logarithmic  
functions model real world problems 
and their solutions? 

● What do the asymptotes tell about 
the exponential and logarithmic 
functions? 

● What is the correlation between the 
graphical and algebraic 
representations of a logarithmic 
function? 

● How are exponents and logarithms 
related? 

 
 



 

 

Students will Know: 
 

● key features of the graphs of exponential and logarithmic functions (domain, 
range, intercepts, increasing/decreasing intervals, asymptotes). 

● transformations for exponential and logarithmic functions. 
● logarithmic functions are the inverse of the exponential functions. 
● exponential rules are used to simplify exponential and logarithmic expressions. 
● how to rewrite exponential and logarithmic expressions using exponent rules. 
● evaluate exponential and logarithmic expressions and equations. 
● problems can be modeled using exponential or logarithmic functions. 

 
Students will be able to:  
 

● Graph exponential functions. 
● Apply transformations to exponential functions. 
● Solve exponential equations. 
● Solve application problems involving exponential equations. 
● Graph logarithmic functions. 
●  Solve logarithmic equations.  
● Apply properties of logarithms. 
● Determine solutions of exponential and logarithmic equations and inequalities 

using graphs, tables and algebraic methods. 
● Interpret and determine the reasonableness of solutions to exponential and 

logarithmic equations and inequalities. 
● Solve application problems involving logarithmic equations. 
● Develop the definition of logarithms by exploring and describing the relationships 

between exponential functions and their inverses. 
● Describe limitations on domains and ranges, and examine asymptotic behavior. 
● Use parent functions to investigate, describe, and predict the effects of 

parameter changes on the graphs of exponential and logarithmic functions. 
● Analyze a situation modeled by an exponential function, such exponential 

growth, exponential decay and compounding interest. 
● Use relevant vocabulary, notations, and symbols when appropriate. 
● Use graphing calculators and technology where appropriate. 

 
 
 
 
 
 



 

 

Assessment Evidence 

Performance Tasks: 
   
1. FIND THE ERROR Michio wanted to find the value of x in the equation 2(3)x  = 34. He 

first converted the equation to log3  2x = 17. Next he wrote 2x = 3 17 and used a 

calculator to find x = 64,570,082. Was his answer correct? If not, what was his mistake 

and what is the right answer? 

  

2. GAMES Julio and Natalia decided to play a game in which they each selected a 

logarithmic function and compare their functions to see which gave larger values. Julio 

selected the function f(x) = 10 log2 x and Natalia selected the function f(x) = 2 log10 x. 

 a.  Which of the functions has a larger value when x = 7? 

b.  Which of their functions has a larger value when x = 1? 

 c.  Do you think the base or the multiplier is more important in determining the value 

of a logarithmic function? 

  

3.  CARBON DATING Archeologists uncover an ancient wooden tool. They analyze 

the tool and find that it has 22% as much carbon 14 compared to the likely 

amount that it contained when it was made. Given that the half-life of carbon 14 

is about 5730 years, about how old is the artifact? Round your answer to the 

nearest 100 years. 

  
4. CONSUMER AWARENESS Jason wants to buy a brand new high-definition (HD) 

television. He could buy one now because he has $7000 to spend, but he thinks that if 

he waits, the quality of HD televisions will improve. His $7000 earns 2.5% interest 

annually compounded continuously. The television he wants to buy costs $5000 now, 

but the cost increases each year by 7%. 

a.  Write a natural base exponential function that gives the value of Jason’s account 

as a function of time t. 

b.  Write a natural base exponential function that gives the cost of the television 
Jason wants as a function of time t. 

c.  In how many years will the cost of the television exceed the value of the money 
in Jason’s account? In other words, how much time does Jason have to decide 
whether he wants to buy the television? Round your answer to the nearest tenth 
of a year. 



 

 

Other Evidence: 
 

● Mid-chapter quiz 
● End of chapter test 
● DOLs 
● Warm-ups 

 

Learning Plan  

Learning Activities:   
 
Pacing  

● Unit length: 13 days including assessments 
 
Use a variety of instructional strategies, such as the ones below. 

● PARCC Released Items 
● Inquiry-based Learning 
● Problem-based Learning 
● Project-based Learning 
● Blended Learning 
● Whiteboard Work 
● Cooperative Learning 
● Technology-based activities 
● Do-Now Problems/Exit Problems 
● Peer Editing 
● Explicit Timing 
● Guided Lecture 

 
Carter, John, et al, Algebra 2, Glencoe, Mc Graw-Hill, 2010 and 2012 
 

 
 
  



 

 

Course Title:  Honors Algebra 2  
Unit Title:  Trigonometry 
 

Unit Number:  3 

Curriculum Writers:  Colleen Callaghan, Stacey Greathouse, Rachel Porter, Terence Ward 
 

Desired Outcomes 

Established Goals:  NJSLS  
 
Major 

● Interpret functions that rise in applications in terms of the context (F.IF.4.e). 
 
Supporting 

● Analyze functions using different representations (F.IF.7.e). 
 
Additional 

● Extend the domain of trigonometric functions using the unit circle (F.TF.1, F.TF.2). 
● Model periodic phenomena with trigonometric functions (F.TF.5). 
● Prove and apply trigonometric identities (F.TF.8). 

               
Enduring Understandings: 
 
Students will understand that… 
 

 the characteristics of trigonometric 
functions and their representations are 
useful in solving real-world problems. 

 the characteristics of trigonometric 
functions and their representations are 
useful in solving real-world problems.  

 the properties of functions and 
function operations are used to model 
and analyze real-world applications and 
quantitative relationships. 

 algebraic and geometric properties are 
used in trigonometry to solve problems 
and justify reasoning. 
 

Essential Questions: 
 

● What factors can be used to 
determine whether an analytic or 
graphical strategy is most 
advantageous in solving a problem? 

● How do trigonometric functions 
model real-world problems and their 
solutions?  

● How can the characteristics of 
trigonometric functions and their 
representations used to solve real-
world problems?     

● How are the properties of algebra 
and geometry used to obtain the 
trigonometric functions values?  



 

 

Students will know: 
 

● inverse trigonometric functions can be used to find one solution; using periodicity 
can be used to find all solutions. 

● the inverses of trigonometric functions can be used to solve for unknown 
information in right triangles. 

● the relationship between the three basic trig functions and how one can be used to 
find the others. 

● standard position of an angle includes the initial side on the positive x-axis angles 
can be sketched in degree or radian measure 

● the Unit Circle is a circle of radius 1, with 16 special angles in both degree and 
radian measurement, with a coinciding coordinate pair at each angle. 

● SOH-CAH-TOA can be extended to apply to the Unit Circle 
● the Unit Circle can be extended to the x-y coordinate plane to graph trigonometric 

functions 
● the basic rules of transformation studied earlier for basic functions also apply to 

trigonometric functions 
● the domain and range of each of the three basic trig functions. 

 

Students will be able to: 
 

● find values of trigonometric functions for acute angles. 
● use trigonometric functions to find side lengths and angle measures of right 

triangles. 
● solve for all unknown parts of a right triangle by implementing properties of the 

trigonometric functions and their inverses. 
● draw and find angles in standard position. 
● convert between degree measures and radian measures. 
● find values of trigonometric functions by using reference angles. 
● find values of trigonometric functions based on the unit circle. 
● use the properties of periodic functions to evaluate trigonometric functions. 
● describe and graph the sine, cosine, and tangent functions. 
● describe and graph other trigonometric functions. 
● graph horizontal translations of trigonometric graphs and find phase shifts. 
● graph vertical translations of trigonometric graphs. 
● verify trigonometric identities using the properties of the known trigonometric 

functions. 
   
 
 



 

 

Assessment Evidence 

Performance Tasks: 
 
Ski Resort Engineer  The owners of a ski resort would like to make it easier for their guests 
to get from the top of one mountain to the top of the other mountain without descending 
to the base of the mountains. They want to install cable cars (gondolas) that will connect 
the top of each of the mountains. The decision has to be made of how long of a cable car 
ride be in order to accomplish this task.  As an engineer, you have been tasked with 
informing the owners of the mountain of how long of a cable (discarding any natural sag of 
the cable) is needed in order to accomplish this task. Using the internet, find 2 mountains 
that are adjacent to each other (they may be 2 peaks of the same mountain). Please 
provide a graph and all equations necessary to make an effective presentation to the 
owners of the mountain.  Provide an oral/written/visual presentation of your finished 
product, including the calculations used in your project to your teacher. All other 
specifications and requirements are to be determined by the classroom teacher.  
      
Other Evidence: 
 

● Mid-chapter Quiz 
● Unit Test 
● Projects 
● Daily assignments  
● Homework 

 

Learning Plan 

Learning Activities: 
 
Pacing  

● Unit length: 10 days including assessments 
 
Teaching tips: 

● Teach only Law of Sines and Cosines for trigonometry. 
● Use x, y, r terminology in the unit circle in lieu of teaching SOH-CAH-TOA. 
● To find an angle using law of cosines use 

  
 
 
 



 

 

Use a variety of instructional strategies such as: 
● PARCC Released Items 
● Inquiry-based Learning 
● Problem-based Learning 
● Project-based Learning 
● Blended Learning 
● Whiteboard Work 
● Cooperative Learning 
● Technology-based activities 
● Do-Now Problems/Exit Problems 
● Peer Editing 
● Explicit Timing 
● Guided Lecture 

 
Carter, John, et al, Algebra 2, Glencoe, Mc Graw-Hill, 2010 and 2012 
 

 
  



 

 

Course Title:  Honors Algebra 2  
Unit Title:  Higher Level Functions 
 

Unit Number:  4 
 

Curriculum Writers:  Colleen Callaghan, Stacey Greathouse, Rachel Porter, Terence 
Ward 
 

Desired Outcomes 

Established Goals:  NJSLS  
 
Major 

● Interpret the structure of expressions (A.SSE.2). 
● Understand solving equations as a process of reasoning and explain the 

reasoning (A.REI.2). 
● Interpret functions that arise in applications in terms of the context (F.IF.4). 
● Build a function that models a relationship between two quantities (F.BF.1.b). 
● Extend the properties of exponents to rational exponents (N.RN.1. N.RN.2). 
● Understand the relationship between zeros and factors of polynomials 

(A.APR.2, A.APR.3). 
 
Supporting 

● Create equations that describe numbers or relationships (A.CED.1, A.CED.2). 
● Analyze functions using different representations (F.IF.7.b, F.IF.7.c, F.IF.8, 

F.IF.9). 
● Rewrite rational expressions (A.APR.6). 

 
Additional 

● Build new functions from existing functions (F.BF.3, F.BF.4.a). 
● Perform arithmetic operations on polynomials (A.APR.1). 

 
College and Career Readiness (+) 

● Use complex numbers in polynomial identities and equations (N.CN.9). 
 

 
Enduring Understandings: 
 
Students will understand that… 
 

● the characteristics of polynomial 
functions and their 

Essential Questions: 
 

● What is the correlation between 
the graphical and algebraic 
representations of a polynomial 
function? 



 

 

representations are useful when 
solving real world problems. 

● a simplified version of an 
expression may be more useful 

● the number and type of solutions 
vary predictably based on the 
type of equation 

● interpretation of a solution is 
necessary in terms of its context 

● radical expressions can be 
simplified 

● radical equations can be solved by 
manipulation 

● changing the exponent of a 
function affect the domain and 
the number of solutions for that 
function. 

 

● Why are domain restrictions 
necessary for rational functions? 

● What process is used to solve a 
rational equation? 

● How do arithmetic properties 
apply to radical expressions or 
other expressions with rational 
exponents? 

● How are arithmetic properties 
used to solve radical equations? 

● What effect does changing the 
exponent of a function have on 
the domain and the number of 
solutions for that function? 

 
 
 

Students will know: 
 

● the leading coefficient indicates the end behavior of a polynomial function. 
● the maximum number of real zeros of a function coincide with its degree and 

are the x-intercepts of its graph. 
● imaginary zeros are not indicated on the graph of a polynomial function. 
● how to solve various polynomial equations by factoring. 
● how to recognize the relationship between a zero and a factor. 
● the properties of solving polynomial functions can be extended to include 

rational functions. 
● restrictions on a rational function coincide with the extraneous solutions. 
● radical expressions can be simplified through addition, subtraction, 

multiplication and division. 
● radical expressions can be simplified using the properties of exponents. 
● radical equations can be solved by using powers. 

 
Students will be able to: 
 

● Multiply, divide, and simplify monomials and expressions involving powers. 
● Add, subtract, and multiply polynomials. 
● Divide polynomials using long division and synthetic division.  
● Evaluate polynomial functions.  Identify general shapes of graphs of 



 

 

polynomials. 
● Graph polynomial functions and locate their zeros.  
● Find the relative maxima and minima of polynomial functions. 
● Factor and solve polynomial equations. 
● Evaluate functions by using synthetic substitution. 
● Determine whether a binomial is a factor of a polynomial by using synthetic 

substitution. 
● Determine the number and type of roots for a polynomial equation. 
● Find the zeros of a polynomial function.  
● Find the sum, difference, product, and quotient of functions. 
● Find the composition of functions. 
● Find the inverse of a function or relation. 
● Determine compositions of functions.  Use compositions to draw connection 

between inverses. 
● Determine whether two functions or relations are inverses. 
● Graph and and analyze square root functions and square root inequalities. 
● Identify and sketch graphs of the square root parent function.  Use the parent 

functions to investigate, describe and predict the effects of changes in a, h, 
and k in vertex form. 

● Determine solutions of square root equations and inequalities using graphs, 
tables, and algebraic methods. 

● Simplify radicals. 
● Simplify radical expressions. 
● Add, subtract, multiply, and divide radical expressions. 
● Write expressions with rational exponents in radical form and vice versa. 
● Simplify expressions in exponential or radical form. 
● Solve equations containing radicals. 
● Solve inequalities containing radicals.  
● Determine properties of reciprocal functions. 
● Graph transformations of reciprocal functions. 
● Graph rational functions with vertical and horizontal asymptotes. 
● Graph rational functions with oblique asymptotes and point discontinuity. 
● Solve rational equations and inequalities. 

 
 
 
 
 
 
 



 

 

Assessment Evidence 

Performance Task 
 
 Rational Functions: 
 
1. What value is not in the domain? 
2. In the graph above, there are two dashed lines.  

What are they? 
3. The equation that is graphed above is of the 

function      
    

   
.  Where is the horizontal 

dashed lined located and where is the vertical 
dashed line located? 

4. Given      
          

          
, is there a hole in the graph and, if so, where is it located? 

5. Solve this equation:  
 

   
 

 

 
 

  

     
.  Is the root extraneous? 

 

Radical Functions: 

1.  The approximate time t in seconds that it takes an object to fall a distance of d 

feet is given by    
 

  
.  Suppose a parachutist falls 11 seconds before the 

parachute opens.  How far does the parachutist fall during this time? 
2. After an accident, police can determine how fast a car was traveling before the 

driver put on his or her brakes by using the equation        .  In this 

equation, v represents the speed in miles per hour, f represents the coefficient of 
friction, and d represents the length of the skid marks in feet.  The coefficient of 
friction varies depending on road conditions.  Assume that f=0.6. 

a. Find the speed of a car that skids 25 feet. 
b. If your car is going 25 miles per hour, how many feet would it take you 

to stop? 
c. If the speed of the car is doubled, will the skid be twice as long? 

Other Evidence: 
 

● Mid-chapter Quiz 
● Unit Test 
● Projects 
● Daily assignments  
● Homework 

 



 

 

Learning Plan 

Learning Activities: 
 
Unit pacing: 38 days including assessments 

● Polynomials and Polynomial functions (16 days) 
● Radical functions (15 days) 
● Rational functions (7 days) 

 
Use a variety of instructional strategies such as: 

● PARCC Released Items 
● Inquiry-based Learning 
● Problem-based Learning 
● Project-based Learning 
● Blended Learning 
● Whiteboard Work 
● Cooperative Learning 
● Technology-based activities 
● Do-Now Problems/Exit Problems 
● Peer Editing 
● Explicit Timing 
● Guided Lecture 
 

Carter, John, et al, Algebra 2, Glencoe, Mc Graw-Hill, 2010 and 2012 
 
 

 
  



 

 

Course Title:  Honors Algebra 2  
Unit Title:  Statistical Analysis 
 

Unit Number:  5 

Curriculum Writers:  Colleen Callaghan, Stacey Greathouse, Rachel Porter, Terence 
Ward 
 

Desired Outcomes 

Established Goals:   NJSLS  

 
Major 

● Make inferences and justify conclusions from sample surveys, experiments 
and observational studies (S.IC.3, S.IC.5). 

 
Supporting 

● Understand and evaluate random processes underlying statistical experiments 
(S.IC.1). 

 
Additional 

● Summarize, represent, and interpret data on a single count or measurement 
variable (S.ID.4). 

 
College and Career Readiness (+) 

● Use probability to evaluate outcomes of decisions (S.MD.7). 

 
Technology Companion Standards 

● Construct a spreadsheet workbook with multiple worksheets, rename tabs to 
reflect the data on the worksheet, and use mathematical or logical functions, 
charts and data from all worksheets to convey the results (8.1.12.A.4). 

 
Enduring Understandings: 
 
Students will understand ... 
 

● how the evaluation methods of 
sampling determine validity of an 
inference made from a set of 
data. 

● surveys and experiments may be 
biased depending on the 

Essential Questions: 
   

● How well can we predict the 
outcomes of future events?  

● What are possible outcomes of 
situations? 

● How can critical vocabulary be 
used to better enhance the 
communication and 
understanding of mathematics?  



 

 

questions or design of the study. 
● the shape of a distribution is used 

to select appropriate statistics and 
compare data. 

● the standard normal curve allows 
for the comparison of data from 
different normal distributions. 

● the standard deviation and the 
mean affect the graph of the 
normal distribution. 

 
 

      

Students will know: 
 

● vocabulary associated with probability and statistics. 
● survey questions can introduce bias if they are confusing, cause a strong 

reactions, encourage a certain response, or address more than one issue. 
● experiments can introduce bias if the sample is not randomly selected or if the 

control and experimental groups are not similar.A normal distribution curve is 
a symmetrical, bell-shaped curve 
defined by the mean and the standard deviation of a data set. The 
mean is located on the line of symmetry of the curve. 

● a distribution of data shows the frequency of each possible data value. 
● the shape of a distribution can be determined by looking at its histogram or 

box-and-whisker plot. 
● a probability distribution is a table, equation, or graph that maps the sample 

space to the outcomes in the sample space. 
● Areas under the curve represent probabilities associated with 

continuous distributions. 
● The normal curve is a probability distribution and the total area 

under the curve is 1. 
● For a normal distribution, approximately 68 percent of the data 

fall within one standard deviation of the mean, approximately 95 
percent of the data fall within two standard deviations of the 
mean, and approximately 99.7 percent of the data fall within three 
standard deviations of the mean. 

● The mean of the data in a standard normal distribution is 0 and the 
standard deviation is 1. 

● A z-score expresses, in standard deviation units, how far an element falls from 
the mean of the data set. 



 

 

Students will be able to: 
 

● Classify study types and design statistical studies. 
● Determine whether a sample is biased and find margins of sampling error. 
● Use shapes of distributions to select appropriate statistics. 
● Use the shapes of distributions to compare data. 
● Construct and use a probability distribution. 
● Analyze a probability distribution and its summary statistics. 
● Use the Empirical Rule to analyze normally distributed variables. 
● Use a measure of central tendency to represent a set of data and find 

measures of variation for a set of data. 
● Apply the standard normal distribution and z-values. 
● Create and use graphs of the Normal Distribution and solve problems using 

these graphs. 
 

Assessment Evidence 

Performance Tasks: 
 
1.    The heights of US males from 18 to 24 years old are approximately normally 
distributed with a mean of about 70 inches and a standard deviation of about 3 
inches. 
 a.    What is the approximate probability that a randomly selected male in this age 

group is over 76 inches tall? 

 b.    Suppose you see a group of 3 males in this age group who are all over 73 inches 

tall.  What is the probability of this happening randomly? 

 

 2.  Quality Control The useful life of a radial tire is normally distributed with a mean 
of 30,000 miles and a standard deviation of 5000 miles.  A tire company makes 10,000 
tires a month. 
 a.     What is the probability that if you buy a radial tire at random, it will last between 

20,000 and 35,000 miles?         

b.     In one month of production, about how many tires will last between 25,000 and 

35,000 miles?  

 c.     In one month of production, about how many tires will last more than 40,000 

miles? 

 d.    Over the course of an entire year, about how many tires will last less than 25,000 
miles? 
 



 

 

3.  Recycling  The weekly totals of recycled paper for the junior and senior classes 
are shown. 

 
a.   Use a graphing calculator to create a box-and-whisker plot for each data set.  
Then describe the shape of each distribution. 
b. Compare the distributions using either the means and standard deviations or 
the five-number summaries.  Justify your choice. 
Other Evidence: 

 
● Mid-chapter Quiz 
● Unit Test 
● Projects 
● Daily assignments  
● Homework 

 

Learning Plan 

Learning Activities: 
 

Unit pacing:  6 days including assessments 
 
Use a variety of instructional strategies such as: 

● PARCC Released Items 
● Inquiry-based Learning 
● Problem-based Learning 
● Project-based Learning 
● Blended Learning 
● Whiteboard Work 
● Cooperative Learning 
● Technology-based activities 
● Do-Now Problems/Exit Problems 
● Peer Editing 
● Explicit Timing 
● Guided Lecture 
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