
HIGLEY UNIFIED SCHOOL DISTRICT 
INSTRUCTIONAL ALIGNMENT 

 

8th Grade Algebra 1 Second Quarter 

Module 3: Linear and Exponential Functions (35 days) 
Unit 4:  Understanding Functions 

In earlier grades, students defined, evaluated, and compared functions in modeling relationships between quantities. In this module, students learn function notation and develop 
the concepts of domain and range. They explore many examples of functions, including sequences; they interpret functions given graphically, numerically, symbolically, and verbally, 
translate between representations, and understand the limitations of various representations. Students build on their understanding of integer exponents to consider exponential 
functions with integer domains. They compare and contrast linear and exponential functions, looking for structure in each and distinguishing between additive and multiplicative 
change.  Students explore systems of equations and inequalities, and they find and interpret their solutions. They interpret arithmetic sequences as linear functions and geometric 
sequences as exponential functions. In building models of relationships between two quantities, students analyze the key features of a graph or table of a function. 
 
In this unit students build on their work in the previous unit to formalize the concept of a function.  They will continue to explore continuous functions, but they will also investigate 
sequences as functions.  
 

Big Idea: 

• Functions have exactly one output for each input. 
• Functions can be defined explicitly or recursively. 
• Function notation is used to evaluate and interpret inputs and outputs of functions. 
• Sequences are functions with a domain as a subset of the integer. 
• A function has key features that can be represented and interpreted from a graph, table or quantitative relationship. 

Essential 
Questions: 

• What is function notation and how can it be used and interpreted? 
• What are functions and how can they be defined? 
• What are sequences and how are their domains defined? 
• How can you represent a function and what are the key features of each representation? 

Vocabulary Function, inputs, outputs, domain, range, independent variable, dependent variable 

Standard Common Core Standards Explanations & Examples Comments 

8.F.A.1 A.Define, evaluate, and compare functions 

Understand that a function is a rule that assigns to each 
input exactly one output. The graph of a function is the 

Students understand rules that take x as input and gives y as output is 
a function. Functions occur when there is exactly one y-value is 
associated with any x-value. Using y to represent the output we can 
represent this function with the equations y = x2 + 5x + 4. Students are 

Linear and non-linear 
functions are compared 
in this module using 
linear equations and 
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set of ordered pairs consisting of an input and the 
corresponding output. (Function notation is not 
required in Grade 8.) 

8.MP.2. Reason abstractly and quantitatively. 

8.MP.6. Attend to precision. 

not expected to use the function notation f(x) at this level. 
 
Students identify functions from equations, graphs, and tables/ordered 
pairs. 
 
Graphs 
Students recognize graphs such as the one below is a function using 
the vertical line test, showing that each x- 
value has only one y-value; 

 
whereas, graphs such as the following are not functions since there are 
2 y-values for multiple x-value. 

 
 
Tables or Ordered Pairs 
Students read tables or look at a set of ordered pairs to determine 
functions and identify equations where there is only one output (y-
value) for each input (x-value). 

area/volume formulas as 
examples. 
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Equations 
Students recognize equations such as y = x or y = x2 + 3x + 4 as 
functions; whereas, equations such as x2 + y2 = 25 are not functions. 
 
Example: 
The rule that takes x as input and gives x2+5x+4 as output is a function. 
Using y to stand for the output we can represent this function with the 
equation y = x2+5x+4, and the graph of the equation is the graph of the 
function. Students are not yet expected use function notation such as 
f(x) = x2+5x+4. 
 

8.F.A.2 A.Define, evaluate, and compare functions 

Compare properties of two functions each represented 
in a different way (algebraically, graphically, 
numerically in tables, or by verbal descriptions). For 
example, given a linear function represented by a table 
of values and a linear function represented by an 
algebraic expression, determine which function has the 
greater rate of change. 

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

8.MP.2. Reason abstractly and quantitatively. 

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

8.MP.4. Model with mathematics. 

Students compare two functions from different representations. 
 
Example 1: 
Compare the following functions to determine which has the greater 
rate of change. 
 

 
Solution:  The rate of change for function 1 is 2; the rate of change for 
function 2 is 3.  Function 2 has the greater rate of change. 
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8.MP.5. Use appropriate tools strategically. 

8.MP.6. Attend to precision. 

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

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

Example 2: 
Compare the two linear functions listed below and determine which 
has a negative slope. 
Function 1:  Gift Card 
Samantha starts with $20 on a gift card for the bookstore. She spends 
$3.50 per week to buy a magazine. Let y be the amount remaining as a 
function of the number of weeks, x. 
 

 
 
Function 2:  Calculator rental 
The school bookstore rents graphing calculators for $5 per month. It 
also collects a non-refundable fee of $10.00 for the school year. Write 
the rule for the total cost (c) of renting a calculator as a function of the 
number of months (m).  c = 10 + 5m 
 
Solution:  Function 1 is an example of a function whose graph has a 
negative slope.  Both functions have a positive starting amount; 
however, in function 1, the amount decreases 3.50 each week, while in 
function 2, the amount increases 5.00 each month. 
 
NOTE:  Functions could be expressed in standard form.  However, the 
intent is not to change from standard form to slope-intercept form but 
to use the standard form to generate ordered pairs.  Substituting a 
zero (0) for x and y will generate two ordered pairs.  From these 
ordered pairs, the slope could be determined. 
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Example 3: 

 
 
Using (0, 2) and (3, 0) students could find the slope and make 
comparisons with another function. 
 
Example 4: 

 
 
 

8.F.A.3 A.Define, evaluate, and compare functions 

Interpret the equation y = mx + b as defining a linear 
function, whose graph is a straight line; give examples 
of functions that are not linear. For example, the 
function A = s2 giving the area of a square as a function 
of its side length is not linear because its graph contains 
the points (1,1), (2,4) and (3,9), which are not on a 
straight line. 

8.MP.2. Reason abstractly and quantitatively. 

Students understand that linear functions have a constant rate of 
change between any two points.  Students use equations, graphs and 
tables to categorize functions as linear or non-linear. 
 
Example 1: 
Determine if the functions listed below are linear or non-linear.  
Explain your reasoning. 
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8.MP.4. Model with mathematics. 

8.MP.5. Use appropriate tools strategically. 

8.MP.6. Attend to precision. 

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

 

 
 
Solution: 
1.   Non-linear 
2.   Linear 
3.   Non-linear 
4.   Non-linear; there is not a constant rate of change 
5.   Non-linear; the graph curves indicating the rate of change is not 
constant. 
 

F.IF.A.1 A. Understand the concept of a function and use 
function notation  

Understand that a function from one set (called the 
domain) to another set (called the range) assigns to 
each element of the domain exactly one element of the 

The domain of a function given by an algebraic expression, unless 
otherwise specified, is the largest possible domain. 
 
 
F.IF.1 Use the definition of a function to determine whether a 
relationship is a function given a table, graph or words. 

Expectation is that 
students should 
experience a variety of 
types of situations 
modeled by functions. 
Detailed analysis of any 
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range. If f is a function and x is an element of its 
domain, then f(x) denotes the output of f 
corresponding to the input x. The graph of f is the graph 
of the equation y = f(x).  

HS.MP.2. Reason abstractly and quantitatively. 

F.IF.1 Given the function f(x), identify x as an element of the domain, 
the input, and f(x) is an element in the range, the output. 
F.IF.1 Know that the graph of the function, f, is the graph of the 
equation y=f(x). 
 

particular class of 
functions at this stage is 
not advised. Students 
should apply these 
concepts throughout 
their future mathematics 
courses. 
 

F.IF.A.2 A. Understand the concept of a function and use 
function notation  

Use function notation, evaluate functions for inputs in 
their domains, and interpret statements that use 
function notation in terms of a context.  

HS.MP.2. Reason abstractly and quantitatively. 

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

• Let 
2)3(2)( += xxf .  Find )3(f , 

)
2
1(−f

, )(af , and )( haf −  
• If P(t) is the population of Tucson t years after 2000, interpret 

the statements P(0) = 487,000 and P(10)-P(9) = 5,900. 
 

F.IF.2 When a relation is determined to be a function, use f(x) notation. 
F.IF.2 Evaluate functions for inputs in their domain. 
F.IF.2 Interpret statements that use function notation in terms of the 
context in which they are used. 
 

Expectation is that 
students should 
experience a variety of 
types of situations 
modeled by functions. 
Detailed analysis of any 
particular class of 
functions at this stage is 
not advised. Students 
should apply these 
concepts throughout 
their future mathematics 
courses. 
 

F.IF.A.3 A. Understand the concept of a function and use 
function notation  

Recognize that sequences are functions, sometimes 
defined recursively, whose domain is a subset of the 
integers. For example, the Fibonacci sequence is defined 
recursively by f(0) = f(1) = 1, f(n+1) = f(n) + f(n---1) for n 
≥ 1.  

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

F.IF.3 Recognize that sequences, sometimes defined recursively, are 
functions whose domain is a subset of the set of integers. 
 
Expectation is that students should experience a variety of types of 
situations modeled by functions. Detailed analysis of any particular 
class of functions at this stage is not advised. Students should apply 
these concepts throughout their future mathematics courses.  Draw 
examples from linear and exponential functions.  In F.IF.3, draw 
connection to F.BF.2, which requires students to write arithmetic and 
geometric sequences. Emphasize arithmetic and geometric sequences 
as examples of linear and exponential functions. 
 
 

This standard is part of 
the Major Content in 
Algebra I and will be 
assessed accordingly. 
 
In addition to sequences 
such as the one given in 
the example for F.IF.A.3, 
include arithmetic 
sequences and make the 
connection to linear 
functions. Geometric 
sequences could also be 
included as contrast to 
foreshadow work with 
exponential functions 
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later in the course.  
 
In F.IF.3, draw connection 
to F.BF.2, which requires 
students to write 
arithmetic and geometric 
sequences. Emphasize 
arithmetic and geometric 
sequences as examples of 
linear and exponential 
functions. 
 
 

8.F.B.4 B.Use functions to model relationships 
between quantities 
Construct a function to model a linear relationship 
between two quantities. Determine the rate of change 
and initial value of the function from a description of a 
relationship or from two (x, y) values, including reading 
these from a table or from a graph. Interpret the rate of 
change and initial value of a linear function in terms of 
the situation it models, and in terms of its graph or a 
table of values. 

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

Students identify the rate of change (slope) and initial value (y-
intercept) from tables, graphs, equations or verbal descriptions to 
write a function (linear equation).   Students understand that the 
equation represents the relationship between the x-value and the y-
value; what math operations are performed with the x-value to give 
the y-value. Slopes could be undefined slopes or zero slopes. 
 
Tables: 
Students recognize that in a table the y-intercept is the y-value when x 
is equal to 0.  The slope can be determined by finding the ratio y/x 
between the change in two y-values and the change between the two 
corresponding x-values. 
 
Example 1: 
Write an equation that models the linear relationship in the table 
below. 

 
 
Solution:  The y-intercept in the table below would be (0, 2).  The 
distance between 8 and -1 is 9 in a negative direction (-9); the distance 
between -2 and 1 is 3 in a positive direction.  The slope is the ratio of 
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rise to run or  y/x or −9/3 = -3.  The equation would be y = -3x + 2 
 
Graphs: 
Using graphs, students identify the y-intercept as the point where the 
line crosses the y-axis and the slope as the rise/run. 
 
Example 2: 
Write an equation that models the linear relationship in the graph 
below. 

 
 

 
Equations: 
In a linear equation the coefficient of x is the slope and the constant is 
the y-intercept.  Students need to be given the equations in formats 
other than y = mx + b, such as y = ax + b (format from graphing 
calculator), y = b + mx (often the format from contextual situations), 
etc. 
 
Point and Slope: 
Students write equations to model lines that pass through a given 
point with the given slope.  
 
Example 2: 
A line has a zero slope and passes through the point (-5, 4).  What is 
the equation of the line? 
Solution:  y = 4 
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Example 3: 
Write an equation for the line that has a slope of ½ and passes though 
the point (-2, 5) 
Solution:  y = ½ x + 6 
Students could multiply the slope ½ by the x-coordinate -2 to get -1.  
Six (6) would need to be added to get to 5, which gives the linear 
equation. 
 
Students also write equations given two ordered pairs. Note that 
point-slope form is not an expectation at this level. Students use the 
slope and y-intercepts to write a linear function in the form y = mx +b. 
 
Contextual Situations: 
In contextual situations, the y-intercept is generally the starting value 
or the value in the situation when the independent variable is 0.  The 
slope is the rate of change that occurs in the problem.  Rates of change 
can often occur over years.  In these situations it is helpful for the years 
to be “converted” to 0, 1, 2, etc.  For example, the years of 1960, 1970, 
and 1980 could be represented as 0 (for 1960), 10 (for 1970) and 20 
(for 1980). 
 
Example 4: 
The company charges $45 a day for the car as well as charging a one-
time $25 fee for the car’s navigation system 
(GPS).  Write an expression for the cost in dollars, c, as a function of 
the number of days, d, the car was rented. 
 
Solution:  C = 45d + 25 
Students might write the equation c = 45d + 25 using the verbal 
description or by first making a table.  

Days (d) Cost (c) in dollars 
1 70 
2 115 
3 160 
4 205 

 
 
Students interpret the rate of change and the y-intercept in the context 
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of the problem.  In Example 3, the rate of change is 45 (the cost of 
renting the car) and that initial cost (the first day charge) also includes 
paying for the navigation system.  Classroom discussion about one-
time fees vs. recurrent fees will help students model contextual 
situations. 
 
Example 5: 
When scuba divers come back to the surface of the water, they need to 
be careful not to ascend too quickly. Divers should not come to the 
surface more quickly than a rate of 0.75 ft per second. If the divers 
start at a depth of 100 feet, the equation d = 0.75t – 100 shows the 
relationship between the time of the ascent in seconds (t) and the 
distance from the surface in feet (d). 

o Will they be at the surface in 5 minutes? How long 
will it take the divers to surface from their dive? 

o  Make a table of values showing several times and 
the corresponding distance of the divers from the 
surface. Explain what your table shows. How do the 
values in the table relate to your equation? 

 
8.F.B.5 B.Use functions to model relationships 

between quantities 
Describe qualitatively the functional relationship 
between two quantities by analyzing a graph (e.g., 
where the function is increasing or decreasing, linear or 
nonlinear). Sketch a graph that exhibits the qualitative 
features of a function that has been described verbally. 

8.MP.2. Reason abstractly and quantitatively. 
8.MP.3. Construct viable arguments and critique the 
reasoning of others. 
8.MP.4. Model with mathematics. 
8.MP.5. Use appropriate tools strategically. 
8.MP.6. Attend to precision. 
8.MP.7. Look for and make use of structure. 
 

Given a verbal description of a situation, students sketch a graph to 
model that situation.  Given a graph of a situation, students provide a 
verbal description of the situation. 
 
Example 1: 
The graph below shows a John’s trip to school.  He walks to his Sam’s 
house and, together, they ride a bus to school.  The bus stops once 
before arriving at school.  Describe how each part A – E of the graph 
relates to the story.  
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Solution: 
A John is walking to Sam’s house at a constant rate. 
B John gets to Sam’s house and is waiting for the bus. 
C John and Sam are riding the bus to school.  The bus is moving at a 
constant rate, faster than John’s walking rate. 
D The bus stops. 
E  The bus resumes at the same rate as in part C. 
Example 2: 
Describe the graph of the function between x = 2 and x = 5? 

 
 

F.IF.B.4 B. Interpret functions that arise in applications in 
terms of the context  

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 

F.IF.4 Given a function, identify key features in graphs and tables 
including: intercepts; intervals where the function is increasing, 
decreasing, positive, or negative; relative maximums and minimums; 
symmetries; end behavior; and periodicity. 
F.IF.4 Given the key features of a function, sketch the graph. 
 
Students may be given graphs to interpret or produce graphs given an 

Tasks have a real-world 
context. In Algebra I, 
tasks are limited to linear 
functions, quadratic 
functions, square root 
functions, cube root 
functions, piecewise-
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where the function is increasing, decreasing, positive, or 
negative; relative maximums and minimums; 
symmetries; end behavior; and periodicity. 

HS.MP.2. Reason abstractly and quantitatively. 
HS.MP.4. Model with mathematics. 
HS.MP.5. Use appropriate tools strategically. 
HS.MP.6. Attend to precision. 

expression or table for the function, by hand or using technology.  
Examples:  

• Compare the graphs of y = 3x2 and y = 3x3. 
• It started raining lightly at 5am, then the rainfall became 

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

 

defined functions 
(including step functions 
and absolute value 
functions), and 
exponential functions 
with domains in the 
integers. The focus in this 
module is on linear and 
exponential functions. 
 
The expectation at the 
Algebra I level is for F.IF.4 
and 5 to focus on linear 
and exponential 
functions. 

F.IF.B.5 B. Interpret functions that arise in applications in 
terms of the context  

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

HS.MP.2. Reason abstractly and quantitatively. 
HS.MP.4. Model with mathematics. 
HS.MP.6. Attend to precision. 

Students may explain orally, or in written format, the existing 
relationships. 
 
F.IF.5 Given the graph of a function, determine the practical domain of 
the function as it relates to the numerical relationship it describes. 
 

The expectation at the 
Algebra I level is for F.IF.4 
and 5 to focus on linear 
and exponential 
functions. 
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8th Grade Algebra 1 Second Quarter 

Module 3: Linear and Exponential Functions (35 days) 
Unit 5:  Linear Functions 

This unit solidifies students' understanding of linear functions. It reviews the connection between the constant rate of change of a linear function, the slope of the line that is the 
linear function's graph, and the slope---intercept form for the equation of a line, y = mx + b before introducing the x---intercept, the standard form for the equation of a line, and the 
point---slope form for the equation of a line. This unit also introduces students to the idea that graphs of linear functions can be thought of as transformations on the graphs of other 
linear functions, setting the stage for the broader study of transformations of functions that continues in this and subsequent mathematics courses. This unit continues to reinforce 
the work with creating and representing equations described in A---CED.A.2 and A---REI.D.10 and with connecting the structure of expressions to contexts (A---SSE.A.1.a). This unit also 
deepens students’ understanding of functions and their notation as described in F---IF.A.1 and F---IF.A.2. Students will investigate key features, domains, and ranges of linear functions 
as described in F---IF.B.4 and F---IF.B.5; write linear functions to model relationships between two quantities as in F---BF.A.1a; and compare properties of linear functions as in F---IF.C.9.  

 

Big Idea: 

• Functions can be used as models and can be represented as equations, tables, graphs, and words. 
• Given a particular representation (such as an equation) of a function, other representations (such as graphs or tables) can be generated 

and explored. 
• Functions exhibit special properties that can be identified and used to compare functions or to determine solutions to real world 

experiences. 
• Transformations allow for quick manipulations and graphing of functions. 
• Average rate of change can be calculated, estimated and/or interpreted from multiple representations of a function. 

Essential 
Questions: 

• What are various representations of a function and how can they be interpreted? 
• How do you identify and explain the key features of a function in relation to the context? 
• How do you compare functions and their properties including maxima, minima, domain, range, intercepts, symmetry, end behavior and 

average rate of change? 
• What are transformations and how can they be used symbolically and graphically? 

Vocabulary Rate of change 

Standard Common Core Standards Explanations & Examples Comments 

F.IF.B.6 B. Interpret functions that arise in applications 
in terms of the context  
 
Calculate and interpret the average rate of change of 
a function (presented symbolically or as a table) over 

F.IF.6 Calculate the average rate of change over a specified interval of a 
function presented symbolically or in a table. 
F.IF.6 Estimate the average rate of change over a specified interval of a 
function from the function’s graph. 

Tasks have a real-world 
context. In Algebra I, 
tasks are limited to 
linear functions, 
quadratic functions, 
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a specified interval. Estimate the rate of change from 
a graph.  
 
HS.MP.2. Reason abstractly and quantitatively. 
HS.MP.4. Model with mathematics. 
HS.MP.5. Use appropriate tools strategically. 

F.IF.6 Interpret, in context, the average rate of change of a function 
over a specified interval. 
 
The average rate of change of a function y = f(x) over an interval [a,b] is 

 
In addition to finding average rates of change from functions given 
symbolically, graphically, or in a table, Students may collect data from 
experiments or simulations (ex. falling ball, velocity of a car, etc.) and 
find average rates of change for the function modeling the situation. 
Examples: 

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

x g(x) 
-2 2 
-1 -1 
0 -4 
2 -10 

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

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

o How does the velocity of car 1 compare to that of car 2? 
 Car 1 Car 2 
d t t 
10 4.472 1.742 
20 6.325 2.899 
30 7.746 3.831 
40 8.944 4.633 
50 10 5.348 

 
 

square root functions, 
cube root functions, 
piecewise-defined 
functions (including 
step functions and  
absolute value 
functions), and 
exponential functions 
with domains in the 
integers. The focus in 
this module is on linear 
and exponential 
functions. 
 
The focus of F---IF.B.6 
should be on the 
Constant rate of change 
of a linear function, 
although non--linear 
functions could be 
investigated for 
contrast.  
 

F.IF.C.7a C. Analyze functions using different 
representations  

Key characteristics include but are not limited to maxima, minima, 
intercepts, symmetry, end behavior, and asymptotes. Students may 

In this unit, focus F-
IF.C.7a on linear 
functions and their 
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Graph functions expressed symbolically and show key 
features of the graph, by hand in simple cases and using 
technology for more complicated cases.  

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

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

 

use graphing calculators or programs, spreadsheets, or computer 
algebra systems to graph functions. 
 
F.IF.7 Graph functions expressed symbolically and show key features of 
the graph.  Graph simple cases by hand, and use technology to show 
more complicated cases including: 
F.IF.7a Linear functions showing intercepts, quadratic functions 
showing intercepts, maxima, or minima. 
 

intercepts; Quadratic 
functions will be studied 
in the Quadratic 
functions unit.  
 

F.BF.B.3 B. Build new functions from existing functions  

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 functions 
from their graphs and algebraic expressions for them.  

 

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

Students will apply transformations to functions and recognize 
functions as even and odd. Students may use graphing calculators or 
programs, spreadsheets, or computer algebra systems to graph 
functions. 
 
In Algebra I, identifying 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) is limited to linear and quadratic functions.  Experimenting 
with cases and illustrating an explanation of the effects on the graph 
using technology is limited to linear functions, quadratic functions, 
square root functions, cube root functions, piecewise-defined 
functions (including step functions and absolute value functions), and 
exponential functions with domains in the integers. Tasks do not 
involve recognizing even and odd functions. The focus in this module is 
on linear and exponential functions. 
 
F.BF.3 Identify, through experimenting with technology, the effect on 
the graph of a function by replacing f(x) with f(x) + k, k f(x), f(kx), and 
f(x + k) for specific values of k (both positive and negative). 
F.BF.3 Given the graphs of the original function and a transformation, 
determine the value of (k). 
 

The focus of F---BF.B.3, F---
LE.A.1a, F---LE.A.2, and F---
LE.B.5 should be on 
linear functions here; 
exponential functions 
will be studied in the 
Exponential functions 
and equations unit.  
 
While applying other 
transformations to a 
linear graph is 
appropriate at this level, 
it may be difficult for 
students to identify or 
distinguish between the 
effects of the other 
transformations included 
in this standard. For  
F.BF.3, focus on quadratic 
functions in the later 
units, and consider 
including absolute value 
functions. 

F.LE.A.1ab A. Construct and compare linear, quadratic, and 
exponential models and solve problems  

Distinguish between situations that can be modeled 

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

The focus of F---BF.B.3, F---
LE.A.1a, F---LE.A.2, and F---
LE.B.5 should be on 
linear functions here; 
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with linear functions and with exponential functions.  

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

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

HS.MP.3. Construct viable arguments and critique the 
reasoning of others. 
HS.MP.4. Model with mathematics. 
HS.MP.5. Use appropriate tools strategically. 
HS.MP.7. Look for and make use of structure. 
HS.MP.8. Look for and express regularity in repeated 
reasoning. 

Examples: 
• A cell phone company has three plans. Graph the equation for 

each plan, and analyze the change as the number of minutes 
used increases. When is it beneficial to enroll in Plan 1? Plan 2? 
Plan 3?  
1. $59.95/month for 700 minutes and $0.25 for each 

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

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

additional minute. 
• A computer store sells about 200 computers at the price of 

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

 
F.LE.1 Given a contextual situation, describe whether the situation in 
question has a linear pattern of change or an exponential pattern of 
change. 
 
F.LE.1a Show that linear functions change at the same rate over 
time and that exponential functions change by equal factors over 
time. 
F.LE.1b Describe situations where one quantity changes at a constant 
rate per unit interval as compared to another. 
 

exponential functions 
will be studied in the 
Exponential functions 
and equations unit.  
 

F.LE.A.2 A. Construct and compare linear, quadratic, and 
exponential models and solve problems  

Construct linear and exponential functions, including 
arithmetic and geometric sequences, given a graph, a 
description of a relationship, or two input---output 
pairs (include reading these from a table).  

HS.MP.4. Model with mathematics. 
HS.MP.8. Look for and express regularity in repeated 
reasoning. 

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

• Sara’s starting salary is $32,500. Each year she receives a $700 
raise. Write a sequence in explicit form to describe the 
situation. 

 
In Algebra I, tasks are limited to constructing linear and exponential 
functions in simple context (not multi-step). 
 

F.LE.2  Create linear and exponential functions given the following 
situations: 

The focus of F---BF.B.3, F---
LE.A.1a, F---LE.A.2, and F---
LE.B.5 should be on 
linear functions here; 
exponential functions 
will be studied in the 
Exponential functions 
and equations unit.  
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-   arithmetic and geometric sequences 
-   a graph 
-   a description of a relationship 
-   two points, which can be read from a table 

 
F.LE.B.5 B. Interpret expressions for functions in terms of 

the situation they model  

Interpret the parameters in a linear or exponential 
function in terms of a context.  

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

Students may use graphing calculators or programs, spreadsheets, or 
computer algebra systems to model and interpret parameters in linear, 
quadratic or exponential functions. 
 
Example: 
Tasks have a real-world context. In Algebra I, exponential functions are 
limited to those with domains in the integers. 
 
F.LE.5 Based on the context of a situation, explain the meaning of the 
coefficients, factors, exponents, and/or intercepts in a linear 
or exponential function. 
 

The focus of F---BF.B.3, F---
LE.A.1a, F---LE.A.2, and F---
LE.B.5 should be on 
linear functions here; 
exponential functions 
will be studied in the 
Exponential functions 
and equations unit.  
 

S.ID.C.7 C. Interpret linear models  
 
 Interpret the slope (rate of change) and the intercept 
(constant term) of a linear model in the context of 
the data.  
 
HS.MP.1. Make sense of problems and persevere in 
solving them. 
HS.MP.2. Reason abstractly and quantitatively. 
HS.MP.4. Model with mathematics. 
HS.MP.5. Use appropriate tools strategically. 
HS.MP.6. Attend to precision. 

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

Example: 

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

Solution:  

h = -1.7t + 20 
Slope:  The candle’s height decreases by 1.7 inches for each 
hour it is burning.  
Intercept: Before the candle begins to burn, its height is 20 
inches. 

S.ID.7  Explain the 
meaning of the slope and 
y-intercept in context. 
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