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CURRIKI ALGEBRA UNIT 2 
Linear and Exponential Relationships 
Lesson 2.9: Building New Functions  

 

Unit 2: Linear and Exponential Relationships 
The first nine lessons (2.1-2.9) provide the instruction and practice that supports the 
culminating activity in the final two-day unit project. 

 
Lesson 2.9: Building New Functions  
In this lesson we focus on vertical translations of graphs of linear and exponential 
functions.  We relate the vertical translation of a linear function to its y-intercept. 
This lesson is based upon the common core standard, 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. We experiment with 
cases and illustrate an explanation of the effects on the graph using technology.  
 
Common Core State Standards by Cluster 

Grade Level Cluster CCS Standard 

9 Build new functions from 
existing functions 

F.BF.3 (Best match) 

9 Analyze functions using 
different representations 

F.IF.7, F.IF.9 

9 Understand the concept of a 
function and use function 
notation 

R.IF.1, R.IF.2, F.IF.3 

 
Lesson Preparation Resources for Teachers  

Introduction to Functions (Sal Kahn video) 
Functions Part 2 (Sal Kahn video) 
Functions (Part III) (Sal Kahn video, includes composition of functions) 
General Functions (Learn without Limits) 
Multiple Representations of Linear Patterns (Lesson Packet) 
Transformations of Functions (Human Cannonball) 
Vocabulary Answer Key  
Effect on the Graph Worksheet 2 (answer key) 
Effect on the Graph Worksheet 1 Answer Key 
Effect on the  Graph Assessment (answer key) 
CSRLesson-Symmetry of Functions 

 
Instructional Materials for Students (Print one copy for each student) 

Vocabulary  
Effect on the Graph Worksheet 1  
Effect on a Graph Worksheet 2  
Individual Activity for Graphing: 

http://www.curriki.org/xwiki/bin/view/Coll_Group_KhanAcademyMathGroup/IntroductiontoFunctions?bc=;Coll_Group_KhanAcademyMathGroup.Functions
http://www.curriki.org/xwiki/bin/view/Coll_Group_KhanAcademyMathGroup/FunctionsPart2?bc=;Coll_Group_KhanAcademyMathGroup.Functions
http://www.curriki.org/xwiki/bin/view/Coll_Group_KhanAcademyMathGroup/FunctionsPartIII?bc=;Coll_Group_KhanAcademyMathGroup.Functions
http://www.curriki.org/xwiki/bin/view/Coll_LWL/GeneralFunctions
http://www.curriki.org/xwiki/bin/view/Coll_kevinhall/17MultipleRepresentationsofLinearPatternsLessonPacket
http://www.curriki.org/xwiki/bin/view/Coll_Group_SanDiegoCommunityCollegesDevelopmentalMathExchange/TransformationsofFunctionsTheHumanCannonballMustLivetoFlyAgain
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Effect on a Graph Assessment 
 

Time: 50-minute session 
 
Lesson Objective: 
Students will be able to: 

 create multiple representations of a function 

 determine if a relation is a function 

 identify the effects on a graph when modifying the equation of a function 

 graph functions using translations, reflections and stretches 
 

Lesson Content 
1. Background Building Activity for Students (5 minutes) 

a. Vocabulary Building: 
Print out one copy of the Vocabulary Page for each student.  Review the 
function vocabulary words prior to the warm-up problem.  Students create 
their own definitions including a visual representation. 

 
b. Warm-Up problem:  

You decide to start a company that burns CD’s for musicians.  You charge a 
one-time fee of $10 to open an account for a new artist, plus $4 for each CD 
you burn.   
 

 What is the repeated amount? 

 How do you know?  

 What is the one-time amount? 

 How much would you charge for 4 CD’s? (Show work). 

 How much would you charge for 400 CD’s? (Show work). 

 Write an algebraic expression for the total amount you would charge 
for an order.   

 Graph this function. 
Discuss how the graph would change if the one time fee were $15?  How 
would the graph change if the price per CD burned increased to $5? 
 

2. Focus Question based on today’s lesson (25 minutes) 
 Today’s focus question (write it on the board) 
 What are the changes in a graph of a function when the equation is modified? 
 

a.  Whole Class Activity:  
When analyzing real-life data, often the first step is to graph the data and 
identify its shape.  The shape is then related to familiar functions that may have 
been stretched, shifted or reflected about the x- and/or y-axes.  This lesson will 
look at shifting, stretching and reflecting graphical representations and relating 
these changes to the equations that represent the given function. 
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b.  Small Group Practice Activity:  (Teacher checks for understanding during this 

activity) 
1. Place the students into groups of 4.   
2. Provide students groups with the worksheet: Effect on a Graph Worksheet 

1 and graph paper.  If graphing calculators are available, this worksheet 
may be completed in one lesson period; additional time may be needed if 
graphing calculators are not available. 

3. Students complete the 3 parts of the worksheet, working together to 
write the rule for the given change in the graph of the functions. 

4. Students continue this process for all “rules” have been identified. 
 

While students are working the teacher checks for understanding by 
observing students while they are working in small groups. 

 
c. Individual Activity: 

Provide each student with graph paper or a graphing calculator and the 
following Individual Activity for Graphing worksheet: 

 

  Effect on the graph 
of  

   

   

   

   

   

y = 3 f (x)   

y = f (-2x)   

 
Students graph the original function, and then identify the new functions and 
the effect on the graph of the function.   Students should label each function.  

 
3.  Whole class discussion (10 minutes) 

a. Students share solutions:  
Select a few students to share their graphs and table with the rest of the class.  
Students share the method used when graphing and determining the effect of 
the change.  Students compare answers and discuss differences.   

 
b. Algorithm: 

Translations: 
1. When adding or subtracting a positive constant c to the function, the graph 

is shifted c-units up (when adding) or down (when subtracting). 
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2. When adding or subtracting a positive constant c to the independent 
variable, the graph is shifted c-units left (when adding) or right (when 
subtracting). 

 
Reflections: 
1. When multiplying the function by -1, the graph is reflected across the x-axis. 
2. When multiplying the independent variable of the function by -1, the graph 

is reflected across the y-axis. 
 
Stretching and Shrinking: 
1. When multiplying the function by a positive constant c not equal to 1, the 

graph is stretched c-times (c > 1) or shrunk by a factor of c (0 < c <  1).   
2. When multiplying the independent variable by a positive constant c not 

equal to one, the graph is shrunk by a factor of c (c >1) or shrunk by a factor 
of c (0<c<1). 

 
4. Assessment Activity (5 minutes) 

Provide each student with a copy of the Effect on a Graph Assessment.  Allow time 
to complete.  Evaluate student understanding by correcting using the provided 
answer key. 

 
5. Extension Activities: 

The Human Cannonball 
This activity is found of page 8 and 9 of the Transformations of Functions lesson. 
This provides a practice application of translations, reflections, stretching and 
shrinking graphs. 
 
Transformation of Functions in Graphics (From Curriki: Symmetry of Functions 
Lesson by Author: Jarrett Yarbrough)  
In this lesson students look at common graphics and identifies transformations of 
functions. This also has students identify if a function has symmetry, is odd, even 
or neither. This plan utilizes the GPS Math I Logo Symmetry Task as the focus of 
the lesson. This lesson is designed for a 9th grade Math I class. 
 

6. Homework assignment for additional independent practice 

Provide each student with a copy of Effect on Graphs Worksheet 2.  Students may 
use graphing calculators to complete the worksheet.  If graphing calculators are 
not available, providing graph paper and additional time may be necessary.  A 
copy of the solutions is found in the teacher’s folder TE Effect on Graphs 
Worksheet 2. 

http://www.curriki.org/xwiki/bin/view/Coll_Group_SanDiegoCommunityCollegesDevelopmentalMathExchange/TransformationsofFunctionsTheHumanCannonballMustLivetoFlyAgain
http://www.curriki.org/xwiki/bin/view/Coll_yarbroughj/SymmetryofFunctions

