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Essential 
Questions 

Enduring 
Understandings Domain Cluster Standard 

Learning 
Targets 

Assessment 
Formative and 

Summative 

Inter-disciplinary 
Connections 

21st Century 
Connections 

 
Unit 1 - Polynomial, Rational, and Radical Relationships 
Pacing:  CP - 67 days 
                 H - 62 days 
 

  Common Unit 
Assessment 

  

How do 
mathematica
l ideas 
interconnect 
and build on 
one another 
to produce a 
coherent 
whole? 
 

Numeric fluency 
includes both the 
understanding of 
and the ability to 
appropriately use 
numbers 
 

The 
Complex 
Number 
System  
 

Perform 
arithmetic 
operations 
with complex 
numbers. 

N.CN.1 
Know  there is a 
complex number 
i such that i2 = -
1, and every 
complex number 
has the form a + 
bi with a and b 
real. 
 

Identify 
complex 
numbers. 

How can you 
rewrite the 
expression (8 - 5i)2 
in the form a + bi? 

  

How do 
operations 
affect 
numbers? 
 

Computational 
fluency includes 
understanding 
the meaning and 
the appropriate 
use of numerical 
operations 
 

The 
Complex 
Number 
System  
 

Perform 
arithmetic 
operations 
with complex 
numbers. 

N.CN.2 
Use the relation 
i2 = -1 and the 
commutative, 
associative, and 
distributive 
properties to add, 
subtract, and 
multiply 
complex 
numbers. 
 

Add, subtract 
and multiply 
complex 
numbers. Use 
properties to 
simplify 
complex 
numbers. 

Simplify  
(4 - 3i)(5 + 2i) 

  

What makes 
an algebraic 
algorithm 
both 
effective and 
efficient? 

Algebraic and 
numeric 
procedures are 
interconnected 
and build on one 
another to 
produce a 
coherent whole. 
 

The 
Complex 
Number 
System  
 

Use complex 
numbers in 
polynomial 
identities and 
equations 

N.CN.7 
Solve quadratic 
equations with 
real coefficients 
that have 
complex 
solutions. 
 

Solve 
quadratic 
equations with 
real 
coefficients 
that have 
complex 
solutions. 
 

Solve 
 x2 + 16 = -49 

 9.4.12.O.(2).1Devel
op an understanding 
of how science and 
mathematics 
function to provide 
results, answers, and 
algorithms for 
engineering 
activities to solve 
problems and issues 
in the real world.  
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How do 
mathematica
l ideas 
interconnect 
and build on 
one another 
to produce a 
coherent 
whole? 
 

One 
representation 
may sometimes 
be more helpful 
than another; 
used together, 
multiple 
representations 
give a fuller 
understanding of 
a problem 
 

Seeing 
Structure in 
Expressions  
 

Interpret the 
structure of 
expressions 
 

A.SSE.1 
Interpret 
expressions that 
represent a 
quantity in terms 
of its context.* 
a.Interpret parts 
of an expression, 
such as terms, 
factors, and 
coefficients. 
b.Interpret 
complicated 
expressions by 
viewing one or 
more of their 
parts as a single 
entity.  For 
example, 
interpret P(1+r)n 
as the product of 
P and a factor 
not depending on 
P. 
 

Identify and 
name parts of 
an expression. 

Write the 
polynomial in 
standard form. 
Then classify it by 
degree and by 
number 
of terms. 
(3x5 + 4x) / 6x 

 RST.9-10.4. 
Determine the 
meaning of 
symbols, key 
terms, and other 
domain-specific 
words and phrases 
as they are used in 
a specific scientific 
or technical context 
relevant to grades 
9–10 texts and 
topics. 

 

 

How do 
mathematica
l ideas 
interconnect 
and build on 
one another 
to produce a 
coherent 
whole? 
 

One 
representation 
may sometimes 
be more helpful 
than another; 
used together, 
multiple 
representations 
give a fuller 
understanding of 
a problem. 
 

Seeing 
Structure in 
Expressions  
 

Interpret the 
structure of 
expressions 
 

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

Identify the  
method of 
factoring 
appropriate for 
different types 
of expressions.  
Rewrite 
expressions in 
factored form. 

Factor completely: 
3x2-24x-27 
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How do 
mathematica
l ideas 
interconnect 
and build on 
one another 
to produce a 
coherent 
whole? 
 

One 
representation 
may sometimes 
be more helpful 
than another; 
used together, 
multiple 
representations 
give a fuller 
understanding of 
a problem 
 

Seeing 
Structure in 
Expressions  
 

Write 
expressions in 
equivalent 
forms to solve 
problems 
 

A.SSE.4 
Derive the 
formula for the 
sum of a finite 
geometric series 
(when the 
common ratio is 
not 1), and use 
the formula to 
solve problems.  
For example, 
calculate 
mortgage 
payments 
 
 

Find the sum 
of geometric 
series using 
the formula.   

Financial Planning: 
In March, the 
Floyd family starts 
saving for a 
vacation in August. 
The Floyds expect 
the vacation to cost 
$1375. They start 
with $125. Each 
month they plan to 
deposit 20% more 
than the previous 
month. Will they 
have enough 
money for their 
trip?  

 9.1.4.A.5 
Apply critical 
thinking and 
problem-solving 
skills in classroom 
and family settings 

What makes 
an algebraic 
algorithm 
both 
effective and 
efficient? 

Algebraic and 
numeric 
procedures are 
interconnected 
and build on one 
another to 
produce a 
coherent whole. 
 

Arithmetic 
with 
Polynomials 
and Rational 
Expressions  
 

Perform 
arithmetic 
operations on 
polynomials 
 

A.APR.1 
Understand that 
polynomials 
form a system 
analogous to the 
integers, namely, 
they are closed 
under the 
operations of 
addition, 
subtraction, and 
multiplication; 
add, subtract and 
multiply 
polynomials. 
 

Polynomials 
are closed 
under addition, 
subtraction 
and 
multiplication.   

Find the product 
(a-b)2(a+b) 

  

How can we 
use 
mathematica
l models to 
describe 
physical 

How can we use 
mathematical 
models to 
describe physical 
relationships? 
 

Arithmetic 
with 
Polynomial
s and 
Rational 
Expressions  

Understand the 
relationship 
between zeros 
and factors of 
polynomials 
 

A.APR.2 
Know and apply 
the Remainder 
Theorem:  For a 
polynomial p(x) 
and a number a, 

Evaluate a 
polynomial for 
a specified 
value using the 
remainder 
theorem. 

Use synthetic 
division to find 
P(4) for P(X)=2x4 -
3x2 +4x -1 
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relationships
? 
 

 the remainder on 
division by x - a 
is p(a), so p(a) = 
0 if and only if (x 
- a) is a factor of 
p(x). 
 
 

How can we 
use 
mathematica
l models to 
describe 
physical 
relationships
? 
 

How can we use 
mathematical 
models to 
describe physical 
relationships? 
 

Arithmetic 
with 
Polynomial
s and 
Rational 
Expressions  
 

Understand the 
relationship 
between zeros 
and factors of 
polynomials 
 

A.APR.3 
Identify zeros of 
polynomials 
when suitable 
factorizations are 
available, and 
use the zeros to 
construct a rough 
graph of the 
function defined 
by the 
polynomial. 
 
 

Factor a 
polynomial, 
identify the 
zeros, use the 
zeros to 
construct a 
graph of the 
function. 

Solve by factoring 
x2+6x+8. 
 
Identify the zeros 
and plot them on 
the x-axis.  
Determine if the 
graph will open up 
or down, sketch the 
parabola. 

 9.4.12.O.(2).1Devel
op an understanding 
of how science and 
mathematics 
function to provide 
results, answers, and 
algorithms for 
engineering 
activities to solve 
problems and issues 
in the real world.  

How can 
change be 
best 
represented 
mathematica
lly? 
 

Algebraic 
representation 
can be used to 
generalize 
patterns and 
relationships. 

Rational 
Expressions  
 

Use 
polynomial 
identities to 
solve 
problems. 
 

A.APR.4 
Prove 
polynomial 
identities and use 
them to describe 
numerical 
relationships.  
For example, the 
polynomial 
identity (x2 + 
y2)2= (x2 - y2)2 + 
(2xy)2 can be 
used to generate 
Pythagorean 
triplets. 
 

Factor and/or 
use 
distributive 
properties to 
rewrite 
polynomials in 
another form. 

Rewrite (a + b)2 

as a trinomial. 
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What makes 
an algebraic 
algorithm 
both 
effective and 
efficient? 

Algebraic and 
numeric 
procedures are 
interconnected 
and build on one 
another to 
produce a 
coherent whole. 
 

Rational 
Expressions  
 

Rewrite 
rational 
expressions 
 

A.APR.6 
Rewrite simple 
rational 
expressions in 
different forms; 
write a(x)/b(x) in 
the form q(x) + 
r(x)/b(x), where 
a(x), b(x), q(x), 
and r(x) are 
polynomials with 
the degree of r(x) 
less than the 
degree of b(x), 
using inspection, 
long division, or, 
for the more 
complicated 
examples, a 
computer algebra 
system. 

Divide one 
polynomial by 
another 
polynomial 
using long 
division or 
synthetic 
division. 

Use long division 
to divide (x2+3) by 
(x-1) 

  

What makes 
an algebraic 
algorithm 
both 
effective and 
efficient? 

Algebraic and 
numeric 
procedures are 
interconnected 
and build on one 
another to 
produce a 
coherent whole. 
 

Reasoning 
with 
Equations 
and 
Inequalities  
 

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

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

Solve simple 
rational and 
radical 
equations in 
one variable, 
and give 
examples 
showing how 
extraneous 
solutions may 
arise. 
 

1

1
1

3

2 −

=
+

x

x
 

  

How are 
patterns of 
change 
related to the 
behavior of 

Patterns and 
relationships can 
be represented 
graphically, 
numerically, 

Reasoning 
with 
Equations 
and 
Inequalities  

Represent and 
solve 
equations and 
inequalities 
graphically 

A.REI.11 
Explain why the 
x-coordinates of 
the points where 
the graphs of the 

Solve for the 
intersection of 
two graphs by 
setting the 
equations 

Use technology to 
graph the system 
X2 + y2 = 36 
Y=(x-2)2-3 and 
approximate the 
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functions? symbolically, or 

verbally. 
  equations y = 

f(x) and y = g(x) 
intersect are the 
solutions of the 
equation f(x) = 
g(x); find the 
solutions 
approximately, 
e.g., using 
technology to 
graph the 
functions, make 
tables of values, 
or find 
successive 
approximations.  
Include cases 
where f(x) and/or 
g(x) are liner, 
polynomial, 
rational, absolute 
value, 
exponential, and 
logarithmic 
functions.* 
 

equal to each 
other and solve 
for the 
variable.  Use 
graphs and 
tables to 
approximate 
the values of 
the 
intersections. 

solutions. 

How are 
patterns of 
change 
related to the 
behavior of 
functions? 

Patterns and 
relationships can 
be represented 
graphically, 
numerically, 
symbolically, or 
verbally. 

Interpreting 
Functions  
 

Analyze 
functions 
using different 
representations 
 

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

Graph 
functions and 
identify the 
important 
characteristics 
such as the 
zeros, 
maximum, 
minimum, and 
end behavior. 

Several popular 
models of carry-on 
luggage have a 
length 10 in. 
greater than their 
depth. To comply 
with airline 
regulations, the 
sum of the length, 
width, and depth 
may not exceed 40 
in. Assume that the 

 RST.9-10.4. 
Determine the 
meaning of 
symbols, key 
terms, and other 
domain-specific 
words and phrases 
as they are used in 
a specific scientific 
or technical context 
relevant to grades 
9–10 texts and 

9.1.4.A.5 
Apply critical 
thinking and 
problem-solving 
skills in classroom 
and family settings 
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c. Graph 
polynomial 
functions, 
identifying zeros 
when suitable 
factorizations are 
available, and 
show end 
behavior. 
 

sum of the length, 
width, and depth is 
40 in. Graph the 
function relating 
volume V to depth 
x. Find the x-
intercepts. What do 
they represent? 
Describe a realistic 
domain.What is the 
maximum possible 
volume of a piece 
of luggage? What 
are the 
corresponding 
dimensions of the 
luggage?  

topics. 

 

Unit 2 - Trigonometric Functions 
Pacing:  CP - 36 days 
                 H - 41 days 
 

 

 Common Unit 
Assessment 

   

How are 
patterns of 
change 
related to the 
behavior of 
functions? 

Patterns and 
relationships can 
be represented 
graphically, 
numerically, 
symbolically, or 
verbally. 

Trigonometric 
Functions  
 

Extend the 
domain of 
trigonometric 
functions 
using the unit 
circle 
 

F.TF.1 
Understand 
radian measure 
of an angle as the 
length of the arc 
on the unit circle 
subtended by the 
angle. 
 

Use the unit 
circle to 
explain radian 
measure of an 
angle. 

Convert o310  to 
radians.  Convert 

2

7π
to degrees. 

   

How are 
patterns of 
change 
related to the 
behavior of 
functions? 

Patterns and 
relationships can 
be represented 
graphically, 
numerically, 
symbolically, or 
verbally. 

Trigonometric 
Functions  
 

Understand 
radian measure 
of an angle as 
the length of 
the arc on the 
unit circle 
subtended by 
the angle. 

F.TF.2 Explain 
how the unit 
circle in the 
coordinate plane 
enables the 
extension of 
trigonometric 
functions to all 

Define the 
trigonometric 
function as the 
coordinates of 
points around 
the circle. 

Given )
2

1
,

2

3
(  

find the sin, cos 
and tan of the 
angle. 

   



Hillsborough Township Public Schools 
Mathematics Department 

Algebra 2 Curriculum Map 

8 of 20 

Essential 
Questions 

Enduring 
Understandings 

Domain Cluster Standard 
Learning 
Targets 

Assessment 
Formative and 

Summative 

Inter-disciplinary 
Connections 

21st Century 
Connections 

 
real numbers, 
interpreted as 
radian measures 
of angles 
traversed 
counterclockwise 
around the unit 
circle. 

How can we 
use 
mathematica
l models to 
describe 
physical 
relationships
? 

How can we use 
mathematical 
models to 
describe physical 
relationships? 
 

Trigonometric 
Functions  
 

Model 
periodic 
phenomena 
with 
trigonometric 
functions 

F.TF.5 Choose 
trigonometric 
functions to 
model periodic 
phenomena with 
specified 
amplitude, 
frequency, and 
midline.* 

Model 
periodic 
phenomena 
with 
trigonometric 
functions.  
Graph the 
function and 
identify the 
amplitude, 
frequency and 
midline 

Suppose a 
windshield wiper 
arm has a length of 
22 inches and 
rotates through an 
angle of 110 
degrees.  What 
distance does the 
tip of the wiper 
travel as it moves 
once across the 
windshield? 

RST.9-10.4. 
Determine the 
meaning of 
symbols, key 
terms, and other 
domain-specific 
words and phrases 
as they are used in 
a specific scientific 
or technical context 
relevant to grades 
9–10 texts and 
topics. 

  

9.1.4.A.5 
Apply critical 
thinking and 
problem-solving 
skills in classroom 
and family settings 

What makes 
an algebraic 
algorithm 
both 
effective and 
efficient? 

Reasoning 
and/or proof can 
be used to verify 
or refute 
conjectures or 
theorems in 
algebra. 

Trigonometric 
Functions  
 

Prove and 
apply 
trigonometric 
identities 

F.TF.8   Prove 
the Pythagorean 
identity sin2(θ) 
+cos2(θ) = 1 and 
use it to calculate 
trigonometric 
ratios. 

Prove and 
apply 
trigonometric 
identities. 

Describe the 
similarities and 
differences in 
solving an equation 
and in verifying an 
identity. 

  

         

Unit 3 - Modeling with Functions 
Pacing:  CP – 60 days 
                H – 57 days 

 
 Common Unit 

Assessment 
  

How can 
change be 

The symbolic 
language of 

Creating 
Equations   

Create 
equations that 

A.CED.1 Create 
equations and 

Create 
equations and 

The cost of a field 
trip is $220 plus $7 

 RST.9-10.7. 
Translate 

9.1.4.A.5 
Apply critical 



Hillsborough Township Public Schools 
Mathematics Department 

Algebra 2 Curriculum Map 

9 of 20 

Essential 
Questions 

Enduring 
Understandings 

Domain Cluster Standard 
Learning 
Targets 

Assessment 
Formative and 

Summative 

Inter-disciplinary 
Connections 

21st Century 
Connections 

 
best 
represented 
mathematica
lly? 
 

algebra is used to 
communicate 
and generalize 
the patterns in 
mathematics 
 

describe 
numbers or 
relationships 

inequalities in 
one variable and 
use them to solve 
problems.  
Include 
equations arising 
from linear and 
quadratic 
functions, and 
simple rational 
and exponential 
functions 

inequalities in 
one variable 
and use them 
to solve 
problems.   

per student.  If the 
school can spend at 
most $500, how 
many students can 
go on the field trip? 

quantitative or 
technical 
information 
expressed in words 
in a text into visual 
form (e.g., a table 
or chart) and 
translate 
information 
expressed visually 
or mathematically 
(e.g., in an 
equation) into 
words. 

 

thinking and 
problem-solving 
skills in classroom 
and family settings.  

How can 
patterns, 
relations, 
and 
functions be 
used as tools 
to best 
describe and 
help explain 
real-life 
situations. 

Algebraic 
representation 
can be used to 
generalize 
patterns and 
relationships. 

Creating 
Equations   

Create 
equations that 
describe 
numbers or 
relationships 

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

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

The school glee 
club needs a total 
of $4,500 for a trip 
to Omaha, 
Nebraska.  To 
make money, 
members are 
selling baseball 
caps for $4.50 and 
sweatshirts for 
$12.50.  Graph the 
equation 4.5x + 
12.5y = 4500, 
where x is the 
number of baseball 
caps and y is the 
number of 
sweatshirts sold.  
Explain the 
meaning of the x 
and y intercepts in 

RST.9-10.7. 
Translate 
quantitative or 
technical 
information 
expressed in words 
in a text into visual 
form (e.g., a table 
or chart) and 
translate 
information 
expressed visually 
or mathematically 
(e.g., in an 
equation) into 
words. 

  

9.1.4.A.5 
Apply critical 
thinking and 
problem-solving 
skills in classroom 
and family settings 
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terms of the 
fundraising. 

How can 
patterns, 
relations, 
and 
functions be 
used as tools 
to best 
describe and 
help explain 
real-life 
situations. 

Algebraic 
representation 
can be used to 
generalize 
patterns and 
relationships. 

Creating 
Equations   

Create 
equations that 
describe 
numbers or 
relationships 

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

Use Linear 
Programming 
to solve 
problems. 

A lunch stand 
makes $.75 profit 
on each chef’s 
salad and $1.20 
profit on each 
Caesar salad.  On a 
typical weekday it 
sells between 40 
and 60 chef’s 
salads and between 
35 and 50 Caesar 
salads.  The total 
number sold has 
never exceeded 
100 salads.  How 
many of each type 
should be prepared 
in order to 
maximize profit. 

 9.1.4.A.5 
Apply critical 
thinking and 
problem-solving 
skills in classroom 
and family settings 

How do 
mathematica
l ideas 
interconnect 
and build on 
one another 
to produce a 
coherent 
whole? 
 

One 
representation 
may sometimes 
be more helpful 
than another; 
used together, 
multiple 
representations 
give a fuller 
understanding of 
a problem 
 

Creating 
Equations   

Create 
equations that 
describe 
numbers or 
relationships 

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

Solve an 
equation for a 
specific 
variable. 

Solve 2x – 5y = 10 
for y. 
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highlight 
resistance R. 

How are 
patterns of 
change 
related to the 
behavior of 
functions? 

Patterns and 
relationships can 
be represented 
graphically, 
numerically, 
symbolically, or 
verbally. 

Interpreting 
Functions  

Interpret 
functions that 
arise in 
applications in 
terms of the 
context 
 

F.IF.4 For a 
function that 
models a 
relationship 
between two 
quantities, 
interpret key 
features of 
graphs and tables 
in terms of the 
quantities, and 
sketch graphs 
showing key 
features given a 
verbal 
description of the 
relationship.  
Key features 
include:  
intercepts, 
intervals where 
the function is 
increasing, 
decreasing, 
positive, or 
negative; 
relative 
maximums and 
minimums; 
symmetries; end 
behavior; and 
periodicity. 

Graph 
functions and 
identify and 
interpret key 
features. 

Suppose you throw 
a ball over a 10 
foot fence, barely 
clearing the fence.  
the ball reaches its 
highest point 
directly above the 
fence and lands 10 
feet from the fence.  
Using the fence as 
the axis of 
symmetry, write a 
quadratic function 
that models the 
ball’s height.   

 RST.9-10.4. 
Determine the 
meaning of 
symbols, key 
terms, and other 
domain-specific 
words and phrases 
as they are used in 
a specific scientific 
or technical context 
relevant to grades 
9–10 texts and 
topics. 

 

 

How are 
patterns of 
change 
related to the 

Patterns and 
relationships can 
be represented 
graphically, 

Interpreting 
Functions  

Interpret 
functions that 
arise in 
applications in 

F.IF.5 Relate the 
domain of a 
function to its 
graph and, where 

State and 
interpret the 
domain of a 
function.   

The equation for 
the cost in dollars 
of producing 
automobile tires is 

 RST.9-10.4. 
Determine the 
meaning of 
symbols, key 

9.1.4.A.5 
Apply critical 
thinking and 
problem-solving 
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behavior of 
functions? 

numerically, 
symbolically, or 
verbally. 

terms of the 
context 
 

applicable, to the 
quantitative 
relationship it 
describes.  For 
example, if the 
function h(n) 
gives the number 
of person-hours 
it takes to 
assemble n 
engines in a 
factory, then the 
positive integers 
would be an 
appropriate 
domain for the 
function. 

C=0.000015x2 – 
0.03x +35, where x 
is the number of 
tires produced.  
Find the number of 
tires that minimizes 
the cost.  What is 
the cost for that 
number of tires? 

terms, and other 
domain-specific 
words and phrases 
as they are used in 
a specific scientific 
or technical context 
relevant to grades 
9–10 texts and 
topics. 

 

skills in classroom 
and family settings 

How are 
patterns of 
change 
related to the 
behavior of 
functions? 

Patterns and 
relationships can 
be represented 
graphically, 
numerically, 
symbolically, or 
verbally. 

Creating 
Equations   

Create 
equations that 
describe 
numbers or 
relationships 

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

Calculate and 
interpret the 
average rate of 
change over a 
specified 
interval.  
Estimate the 
rate of change 
from a graph. 

According to the 
label, there are 65 
calories in 4 fluid 
ounces of 
pineapple juice.  
How many calories 
are in 14 fluid 
ounces of the 
juice? 

 9.1.4.A.5 
Apply critical 
thinking and 
problem-solving 
skills in classroom 
and family settings 

How are 
patterns of 
change 
related to the 
behavior of 
functions? 

Patterns and 
relationships can 
be represented 
graphically, 
numerically, 
symbolically, or 
verbally. 

Creating 
Equations   

Analyze 
functions 
using different 
representations 

F.IF.7 Graph 
functions 
expressed 
symbolically and 
show key 
features of the 
graph, by hand in 
simple cases and 

Use tables and 
graphing 
calculators to 
graph 
functions and 
identify the 
key 
characteristics. 

Given the parabola 
y = x2 + 2x + 1 
Graph using a table 
of values, find the 
vertex.  Find where 
it is increasing, 
decreasing, 
positive or 

 RST.9-10.4. 
Determine the 
meaning of 
symbols, key 
terms, and other 
domain-specific 
words and phrases 
as they are used in 
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using technology 
for more 
complicated 
cases. 
F.IF.7.b 
Graph square 
root, cube root, 
and piecewise-
defined 
functions, 
including step 
functions and 
absolute value 
functions. 
F.IF.7.e  
Graph 
exponential and 
logarithmic 
functions, 
showing 
intercepts and 
end behavior, 
and 
trigonometric 
functions, 
showing period, 
midline, and 
amplitude.  

negative. Find the 
intercepts. 
 

a specific scientific 
or technical context 
relevant to grades 
9–10 texts and 
topics. 

 

How are 
patterns of 
change 
related to the 
behavior of 
functions? 

Patterns and 
relationships can 
be represented 
graphically, 
numerically, 
symbolically, or 
verbally 

Creating 
Equations   

Analyze 
functions 
using different 
representations 

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

Write 
functions in 
different, but 
equivalent, 
forms. 

Write 4x +3y = 12 
in slope-intercept 
form and identify 
the slope and the y 
intercept. 

RST.9-10.7. 
Translate 
quantitative or 
technicalinfor
mation 
expressed in 
words in a text 
into visual 
form (e.g., a 
table or chart) 
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and translate 
information 
expressed 
visually or 
mathematicall
y (e.g., in an 
equation) into 
words. 

  

How are 
patterns of 
change 
related to the 
behavior of 
functions? 

Patterns and 
relationships can 
be represented 
graphically, 
numerically, 
symbolically, or 
verbally. 

Creating 
Equations   

Analyze 
functions 
using different 
representations 

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

Identify the 
properties of 
two different 
functions, 
where each 
function is 
identified in a 
different way. 

Compare the graph 
o 

xy = to y = 2x 

+3.  Identify the 
domain, range, end 
behavior and 
whether they are 
increasing or 
decreasing. 

  

How are 
patterns of 
change 
related to the 
behavior of 
functions? 

Patterns and 
relationships can 
be represented 
graphically, 
numerically, 
symbolically, or 
verbally. 

Building 
Functions  

Build a 
function that 
models a 
relationship 
between two 
quantities 

F.BF.1 Write a 
function that 
describes a 
relationship 
between two 
quantities. 
F.IF.1.b 
Combine 

Model, with a 
function, the 
relationship 
between two 
variables 

If y varies directly 
with x, and if y = 4 
when x = -2, find x 
when y = 6. 

 RST.9-10.7. 
Translate 
quantitative or 
technical 
information 
expressed in words 
in a text into visual 
form (e.g., a table 

9.4.12.O.(2).1 
Develop an 
understanding of 
how science and 
mathematics 
function to provide 
results, answers, and 
algorithms for 
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standard function 
types using 
arithmetic 
operations. For 
example, build a 
function that 
models the 
temperature of a 
cooling body by 
a constant 
function to a 
decaying 
exponential, and 
relate these 
functions to the 
model. 

or chart) and 
translate 
information 
expressed visually 
or mathematically 
(e.g., in an 
equation) into 
words. 

 

engineering 
activities to solve 
problems and issues 
in the real world.  

How are 
patterns of 
change 
related to the 
behavior of 
functions? 

Patterns and 
relationships can 
be represented 
graphically, 
numerically, 
symbolically, or 
verbally. 

Building 
Functions  

Build new 
functions from 
existing 
functions 

F.BF.3 Identify 
the effect on the 
graph of 
replacing f(x) by 
f(x) + k, k f(x), 
f(kx), and f(x + 
k) for specific 
values of k (both 
positive and 
negative); find 
the value of k 
given the graphs.  
Experiment with 
cases and 
illustrate an 
explanation of 
the effects on the 
graph using 
technology.  
Include 
recognizing even 
and odd 

Identify the 
effect on the 
graph of a 
horizontal, 
vertical, and/or 
combination 
translation or 
dilation. 

Graph f(x) = x2. 
Describe h ow  
f(3x+2) changes 
the graph. 
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functions from 
their graphs and 
algebraic 
expressions from 
them. 

How are 
patterns of 
change 
related to the 
behavior of 
functions? 

Patterns and 
relationships can 
be represented 
graphically, 
numerically, 
symbolically, or 
verbally. 

Building 
Functions  

Build new 
functions from 
existing 
functions 

F.BF.4 Find 
inverse 
functions. 
F.BF.4.a  
Solve an 
equation of the 
form f(x) = c for 
a simple function 
f that has an 
inverse and write 
an expression for 
the inverse.  For 
example, f(x) = 
2x3 for x>0 or 
f(x) = (x+1)/(x-
1) for x≠1. 

Find the 
inverse of a 
relation or 
function. 

Find the inverse of 
y=2x2-5 

  9.4.12.O.(2).1Devel
op an understanding 
of how science and 
mathematics 
function to provide 
results, answers, and 
algorithms for 
engineering 
activities to solve 
problems and issues 
in the real world.  

How do 
mathematica
l ideas 
interconnect 
and build on 
one another 
to produce a 
coherent 
whole? 
 

One 
representation 
may sometimes 
be more helpful 
than another; 
used together, 
multiple 
representations 
give a fuller 
understanding of 
a problem 

 

Linear and 
Exponential 
Models  

Construct and 
compare linear 
and 
exponential 
models and 
solve problems 

F.LE.4  
For exponential 
models, express 
as a logarithm 
the solution to 
abct = d where a, 
c, and d are 
numbers and the 
base b is 2, 10, 
or e; evaluate the 
logarithm using 
technology. 
 
 
 
 
 

Write and 
evaluate 
logarithmic 
functions and 
their inverses 

Solve  
4x = 27 
 
Solve log(3x+1)=7 
 

 9.1.4.A.5 
Apply critical 
thinking and 
problem-solving 
skills in classroom 
and family settings 
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Unit 4 - Inferences and Conclusions from Data 
Pacing:  CP - 17 days 
                H - 20  days 

  Common Unit 
Assessment 

  

How can 
experimental 
and 
theoretical 
probabilities 
be used to 
make 
predictions 
or draw 
conclusions? 

The message 
conveyed by the 
data depends on 
how the data is 
collected, 
represented, and 
summarized. 
 

Interpreting 
Categorical 
and 
Quantitative  
 

Summarize, 
represent, and 
interpret data 
on a singe 
count or 
measurement 
variable 
 

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

Use normal 
distribution to 
provide a 
model for 
multiple types 
of phenomena. 
 

A survey of the 
employees of XYZ 
Corporation found 
that the mean 
morning commute 
time to work was 
18 minutes.  the 
standard deviation 
was 4 minutes.  
Sketch a normal 
curve using the 
commute times at 
one, two and three 
standard deviations 
from the mean. 

RST.9-10.3. 
Follow precisely a 
complex multistep 
procedure when 
carrying out 
experiments, taking 
measurements, or 
performing 
technical tasks, 
attending to special 
cases or exceptions 
defined in the text 

9.1.4.A.5 
Apply critical 
thinking and 
problem-solving 
skills in classroom 
and family settings 

How can 
experimental 
and 
theoretical 
probabilities 
be used to 
make 
predictions 
or draw 
conclusions? 

The results of a 
statistical 
investigation can 
be used to 
support or refute 
an argument. 

Making 
Inferences 
and 
Justifying 
Conclusions  
 

Understand 
and evaluate 
random 
processes 
underlying 
statistical 
experiments 
 

S.IC.1 
Understand 
statistics as a 
process for 
making 
inferences about 
population 
parameters based 
on a random 
sample from that 
population. 
 

Understand 
statistics as a 
process for 
making 
inferences 
about 
population 
parameters 
based on a 
random 
sample from 
that 
population. 

A survey of 2580 
students found that 
9% are left-handed.  
Find the margin of 
error for the 
sample.  Use the 
margin of error to 
find an interval that 
is likely to contain 
the true population 
proportion. 

 RST.9-10.9. 
Compare and 
contrast findings 
presented in a text 
to those from other 
sources (including 
their own 
experiments), 
noting when the 
findings support or 
contradict previous 
explanations or 

9.1.4.A.5 
Apply critical 
thinking and 
problem-solving 
skills in classroom 
and family settings 
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 accounts. 

 
How can 
experimental 
and 
theoretical 
probabilities 
be used to 
make 
predictions 
or draw 
conclusions? 

The results of a 
statistical 
investigation can 
be used to 
support or refute 
an argument. 

Making 
Inferences 
and 
Justifying 
Conclusions  
 

Understand 
and evaluate 
random 
processes 
underlying 
statistical 
experiments 
 

S.IC.2 
Decide of a 
specified model 
is consistent with 
results from a 
given data-
gathering 
process, e.g., 
using simulation.  
For example, a 
model says a 
spinning coin 
falls heads up 
with probability 
0.5.  Would a 
result of 5 tails 
in a row cause 
you to question 
the model? 
 

Compare 
theoretical and 
experiment 
probabilities. 

Roll a number cube 
100 times.  Record 
the outcomes. 
Compare these 
experimental 
probabilities to the 
theoretical 
probability. 

 RST.9-10.9. 
Compare and 
contrast findings 
presented in a text 
to those from other 
sources (including 
their own 
experiments), 
noting when the 
findings support or 
contradict previous 
explanations or 
accounts. 

 

9.1.12.B.1 
Present resources 
and data in a format 
that effectively 
communicates the 
meaning of the data 
and its implications 
for solving 
problems, using 
multiple 
perspectives. 

How can 
experimental 
and 
theoretical 
probabilities 
be used to 
make 
predictions 
or draw 
conclusions? 

The results of a 
statistical 
investigation can 
be used to 
support or refute 
an argument. 

Making 
Inferences 
and 
Justifying 
Conclusions  
 

Make 
inferences and 
justify 
conclusions 
from sample 
surveys, 
experiments, 
and 
observational 
studies 
 

S.IC.3 
Recognize the 
purposes of and 
differences 
among sample 
surveys, 
experiments, and 
observational 
studies; explain 
how 
randomization 
relates to each. 
 

Recognize and 
understand the 
different way 
of collecting 
data. 

A news program 
reports on a 
proposed school 
dress code.  The 
purpose of the 
program is to find 
out what percent of 
the population in 
its viewing area 
favors the dress 
code.  Identify any 
bias in each 
sampling method.  
a) viewers are 
invited to call the 
program and 

RST.9-10.3. 
Follow precisely a 
complex multistep 
procedure when 
carrying out 
experiments, taking 
measurements, or 
performing 
technical tasks, 
attending to special 
cases or exceptions 
defined in the text 

9.1.12.B.1 
Present resources 
and data in a format 
that effectively 
communicates the 
meaning of the data 
and its implications 
for solving 
problems, using 
multiple 
perspectives. 
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express their 
preferences.  b) a 
reporter interviews 
people on the street 
near the local high 
school.  c) during 
the program, 300 
people are selected 
at random from the 
viewing area, then 
each person is 
contacted. 

How can 
experimental 
and 
theoretical 
probabilities 
be used to 
make 
predictions 
or draw 
conclusions? 

.The message 
conveyed by the 
data depends on 
how the data is 
collected, 
represented, and 
summarized. 
 

Making 
Inferences 
and 
Justifying 
Conclusions  
 

Make 
inferences and 
justify 
conclusions 
from sample 
surveys, 
experiments, 
and 
observational 
studies 
 

S.IC.4 
Use data from a 
sample survey to 
estimate a 
population mean 
or proportion; 
develop a margin 
of error through 
the use of 
simulation 
models for 
random 
sampling. 
 

Find sample 
proportions 
and the margin 
of error. 

Of 50 people who 
rented clubs at a 
golf course, 38 
were right-handed.  
a) find the sample 
proportion as a 
percent. b) find the 
margin of error c) 
Find an interval 
likely to contain 
the true population 
proportion. 

RST.9-10.3. 
Follow precisely a 
complex multistep 
procedure when 
carrying out 
experiments, taking 
measurements, or 
performing 
technical tasks, 
attending to special 
cases or exceptions 
defined in the text 

9.1.12.B.1 
Present resources 
and data in a format 
that effectively 
communicates the 
meaning of the data 
and its implications 
for solving 
problems, using 
multiple 
perspectives. 

How can 
experimental 
and 
theoretical 
probabilities 
be used to 
make 
predictions 
or draw 
conclusions? 

The message 
conveyed by the 
data depends on 
how the data is 
collected, 
represented, and 
summarized. 
 

Making 
Inferences 
and 
Justifying 
Conclusions  
 

Make 
inferences and 
justify 
conclusions 
from sample 
surveys, 
experiments, 
and 
observational 
studies 
 

S.IC.5 
Use data from a 
randomized 
experiment to 
compare two 
treatments; use 
simulations to 
decide if 
differences 
between 
parameters are 
significant. 

Compare 
results 
between two 
treatments 
using a 
randomized 
experiment. 

Gather data on how 
long students can 
hold an algebra 
book in their 
outstretched hand 
versus how long 
they can hold a 
notebook in their 
outstretched hand.  
Compare the 
results. Is this 
difference 

 RST.9-10.9. 
Compare and 
contrast findings 
presented in a text 
to those from other 
sources (including 
their own 
experiments), 
noting when the 
findings support or 
contradict previous 
explanations or 

9.1.12.B.1 
Present resources 
and data in a format 
that effectively 
communicates the 
meaning of the data 
and its implications 
for solving 
problems, using 
multiple 
perspectives. 
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 significant due to 

the weight of the 
book or due to 
chance? 

accounts. 

 

How can 
experimental 
and 
theoretical 
probabilities 
be used to 
make 
predictions 
or draw 
conclusions? 

The message 
conveyed by the 
data depends on 
how the data is 
collected, 
represented, and 
summarized. 
 

Make 
inferences 
and justify 
conclusions 
from 
sample 
surveys, 
experiments, 
and 
observational 
studies 
 

S.IC.6 
Evaluate 
reports based 
on data. 
 

Use statistics to 
summarize and 
evaluate the data. 

Gather data on 
the height of 
each student in 
the class.  Find 
the mean and 
the standard 
deviation.  

 RST.9-10.9. 
Compare and 
contrast findings 
presented in a text 
to those from other 
sources (including 
their own 
experiments), 
noting when the 
findings support or 
contradict previous 
explanations or 
accounts. 

 

9.1.12.B.1 
Present resources 
and data in a 
format that 
effectively 
communicates the 
meaning of the data 
and its implications 
for solving 
problems, using 
multiple 
perspectives. 

 

 
 
 
 
 
 
 


