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Six Weeks Period:  5th   Grade Level & Course:  Algebra 1 

Timeline:  12 days  Unit 9 Title:  Investigation and 
Application of Exponential Functions  

Lesson # 9 

Stated Objectives: 
TEK # and SE 

A1.1.F Analyze mathematical relationships to connect and communicate 
mathematical ideas. 
A1.12.D Write a formula for the nth term of arithmetic and geometric sequences, 
given the value of several of their terms. 
A1.12.C Identify terms of arithmetic and geometric sequences when the sequences are 
given in function form using recursive processes. Also A1.12.D 
A1.1.E Create and use representations to organize, record, and communicate 
mathematical ideas. 
 
A.9A Determine the domain and range for quadratic functions in given situations. 
Supporting Standard 
A.9B Investigate, describe, and predict the effects of changes in a on the graph of y = ax2 + c.   
Supporting Standard 
A.9C Investigate, describe, and predict the effects of changes in c on the graph of y = ax2 + c.   
Supporting Standard 
A.9D Analyze graphs of quadratic functions and draw conclusions.   Readiness Standard 

See Instructional Focus Document (IFD) for TEK Specificity 

Key 
Understandings 

During this unit, students graph quadratic functions on the coordinate plane identifying key 
attributes, including y-intercept, x-intercept(s), zeros, maximum value, minimum value, 
vertex, and the equation of the axis of symmetry, when applicable. Students determine the 
domain and range, representing the domain and range using inequalities. Students describe 
the relationship between the linear factors of quadratic expressions and the zeros of their 
associated quadratic functions and write quadratic functions when given real solutions and 
graphs of their related equations. Students write equations of quadratic functions given the 
vertex and another point on the graph, write the equation in vertex form f(x) 
= a(x– h)2 + k, and rewrite the equation from vertex form to standard form f(x) 
= ax2  + bx + c.Students formulate quadratic functions for real-world problem situations over 
an appropriate domain and range given various attributes, identify key attributes in terms of 
the problem situation, and justify the meaning of key attributes in terms of the problem 
situation. Students determine the effects of the parent functionf(x) = x2 when f(x) is replaced 
by af(x), f(x) + d, f(x - c), f(bx) for specific values of a, b, c, and d and identify effects of 
parameter changes of quadratic functions in terms of the problem situation. 
After this unit, in Algebra I Unit 11, students will review quadratic equations and functions 
and their applications in the real-world. In subsequent courses in mathematics, these 
concepts will continue to be applied to problem situations involving quadratic functions and 
equations. 
In Algebra I, analyzing quadratic functions, their key attributes, and transformations of the 
quadratic parent function are identified as STAAR Readiness Standards A.6A, A.7A, and 
A.7C and subsumed under STAAR Reporting Category 4: Quadratic Functions and 
Equations. Writing quadratic functions using various methods and describing the relationship 
between linear factors and zeros are identified as STAAR Supporting Standards A.6B, A.6C, 
A.7B, and A.8B and subsumed under STAAR Reporting Category 4: Quadratic Functions and 
Equations. This unit is supporting the development of Texas College and Career Readiness 
Standards (TxCCRS): I. Numeric Reasoning C1; III. Geometric Reasoning B1, C1; VII. 



Functions A1, A2, B1, B2; VIII. Problem Solving and Reasoning; IX. Communication and 
Representation; X. Connections. 
According to Algebra Standards for Grades 9-12 (2002) from the National Council of 
Teachers of Mathematics (NCTM), “Fluency with algebraic symbolism helps students 
represent and solve problems in many areas of the curriculum” (p. 300). According 
to Algebra Standards for Grades 9-12 (2000) from the NCTM, high school algebra also 
should provide students with insights into mathematical abstraction and structure. In Grades 
9-12, students should develop an understanding of the algebraic properties that govern the 
manipulation of symbols in expressions, equations, and inequalities. They should become 
fluent in performing such manipulations by appropriate means to solve equations and 
inequalities, to generate equivalent forms of expressions or functions, or to prove general 
results. According to the National Council of Teachers of Mathematics (NCTM), Principles 
and Standards for School Mathematics (2000), students should develop an understanding of 
the algebraic properties that govern manipulation of symbols in expressions, equations, and 
inequalities. According to Navigating through Algebra in Grades 9 – 12: 
 

Misconceptions ● Some students may think that when evaluating f(x) = – x2, the negative is included in 
the square rather than understanding it is a coefficient of –1 that reflects the graph of 
the quadratic parent function over the x-axis. 

● Some students may not connect that the root or solution of a quadratic equation set 
equal to zero is the same as the x-intercept(s) or zero(s) when the related quadratic 
function is graphed. 

 

Vocabulary ● Continuous function – function whose values are continuous or unbroken over their 
specified domain 

● Discrete function – function whose values are distinct and separate and not 
connected; values are not continuous. Discrete functions are defined by their 
domain. 

● Domain – set of input values for the independent variable over which the function is 
defined 

● Inequality notation – notation in which the solution is represented by an inequality 
statement 

● Maximum – vertex (h, k) where graph opens downward, negative a value 
● Minimum – vertex (h, k) where graph opens upward, positive a value 
● Parent functions – set of basic functions from which related functions are derived 

by transformations 
● Quadratic expression – a second-degree polynomial expression that can be 

described by ax2 + bx + c, where a!"!# 
● Quadratic function – a second-degree polynomial function that can be described 

by f(x) = ax2 + bx + c, where a!"!#!$%&!'()!*+$,(!-.!'()!./%0'1-%!12!$34$52!,$+$6-310!-+!
782($,)& 

● Range – set of output values for the dependent variable over which the function is 
defined 

● Symmetric points – the image and pre-image points reflected across the axis of 
symmetry of the parabola 

● x-intercept(s) – x coordinate of a point at which the relation crosses the x-axis, 
meaning the y coordinate equals zero, (x, 0) 

● y-intercept(s) – y coordinate of a point at which the relation crosses the y-axis, 
meaning the x coordinate equals zero, (0, y) 

● Zeros – the value(s) of x such that the y value of the relation equals zero 

 



Suggested Day  
 

Instructional Procedures 
  

Materials, Resources, 
Notes 

Day 1 
02/22/2022 
(Tuesday) 

OBJECTIVE: Interpret the meaning of the values of 𝑎 and 𝑏 in 
exponential functions in the form 𝑓(𝑥) = 𝑎𝑏! 
  
EXPLAIN:  The teacher will explain that the 𝑎 value in an 
exponential function is the starting value and that the 𝑏 value is 
a percent that represents growth or decay. The teacher will 
model making graphs of growth and decay functions and 
explain the concept of an asymptote. 
 
CLOSING TASK:  Convert 4%, 17%, and 235%  to a decimal.   

A.9(B)[S] 
Graphing Calculator 
A1U09D01 Exponential 
Functions a and b value 
Notes 
A1U09D01 Exponential 
Functions a and b value 
Assignment 

Day 2 
02/23/2022 
(Wednesday) 

OBJECTIVE: Interpret the meaning of the values of 𝑎 and 𝑏 in 
exponential functions in the form 𝑓(𝑥) = 𝑎𝑏! in real-world 
problems. 
 
EXPLAIN:  The teacher will explain real-world uses of 
exponential functions.  The teacher will model writing and 
graphing exponential functions given an initial value and the 
growth or decay rate. 
 
CLOSING TASK:  List 3 real-world things can be modeled with 
an exponential function.   

A.9(B)[S] 
Graphing Calculator 
A1U09D02 Exponential 
Functions Graphs Notes 
A1U09D02 Exponential 
Functions Graphs 
Assignment 

Day 3 
02/24/2022 
(Thursday) 

OBJECTIVE: Graph exponential functions that model growth 
and decay and identify key features key features, including y-
intercept and asymptote, in mathematical and real-world 
problems. 
 
EXPLAIN:  The teacher will model identifying the y-intercept 
and asymptote on graphs of exponential functions.  The 
teacher will model making graphs of mathematical and real-
world problems and explain the difference between the two.   
 
CLOSING TASK:  Explain why the y-intercept cannot be 
negative on the graph of a real-world exponential function.   

A.9(D)[R] 
Graphing Calculator 
A1U09D03 Exponential 
Functions Regression 
Notes 
A1U09D03 Exponential 
Functions Regression 
Assignment 

 

Day 4 
02/25/2022 
(Friday) 

OBJECTIVE: Determine the domain and range of exponential 
functions of the form 𝑓(𝑥) = 𝑎𝑏! and represent the domain and 
range using inequalities. 
 
EXPLAIN:  The teacher will model “boxing” in graphs of 
exponential functions from equations and real-world situations 
(Quadrant 1).  The teacher will explain how the asymptote 
causes the range to be greater than zero.  
 
CLOSING TASK:  Describe what an asymptote is.  Why do 
exponential function have a horizontal asymptote?   
 
 

A.9(A)[S] 
Graphing Calculator 
A1U09D04 Exponential 
Functions Domain and 
Range Notes 
A1U09D04 Exponential 
Functions Domain and 
Range Assignment 
 

Day 5 
02/28/2022 
(Monday) 

OBJECTIVE: Determine the domain and range of exponential 
functions of the form 𝑓(𝑥) = 𝑎𝑏! and represent the domain and 
range using inequalities. 
 

A.9(A)[S] 
Graphing Calculator 



EXPLAIN:  The teacher will model “boxing” in graphs of 
exponential functions from equations and real-world situations 
(Quadrant 1).  The teacher will explain how the asymptote 
causes the range to be greater than zero.  
 
CLOSING TASK:  Describe what an asymptote is.  Why do 
exponential function have a horizontal asymptote?   
 

A1U09D05 Exponential 
Functions Domain and 
Range Notes 
A1U09D05 Exponential 
Functions Domain and 
Range Assignment 
 

Day 6 
03/01/2022 
(Tuesday) 

OBJECTIVE:  Students will take an open note quiz to 
demonstrate their understanding of attributes and domain and 
range of exponential functions,  
 
EVALUATE:  The teacher should ensure that all materials are 
distributed and begin the quiz. 
 
CLOSING TASK:  Work quietly on any unfinished assignments 
while others finish their quiz. 
 
 
 

A.9(A,B)[S]  A.9(D)[R] 
Graphing Calculator 
A1U09D06 Quiz 
 

Day 7 
03/02/2022 
(Wednesday) 

OBJECTIVE: write exponential functions in the form f(x) = abx 
(where b is a rational number) to describe problems arising 
from mathematical and real-world situations, including growth 
and decay. 
 
EXPLAIN:  The teacher will model writing growth and decay 
functions given “a” (the initial value) and “b” (rate of growth or 
decay).  The teacher will relate f(x)=abx to the 8th grade 
compound interest rate formula A=P(1+r)t..  The teacher will 
show that when there is growth, students should use 1+r and 
when there is decay, the students should use 1-r . 
 
CLOSING TASK:  Can you have decay (loss of value) in an 
investment using compound interest?  Explain. 
 
 

A.9(C)[R] 
Graphing Calculator 
A1U09D07 Exponential 
Functions Word 
Problems Notes 
A1U09D07 Exponential 
Functions Word 
Problems Assignment 
 

Day 8 
03/03/20 
(Thursday) 

OBJECTIVE: write exponential functions in the form f(x) = abx 
(where b is a rational number) to describe problems arising 
from mathematical and real-world situations, including growth 
and decay. 
 
EXPLAIN:  The teacher will model writing growth and decay 
functions given “a” (the initial value) and “b” (rate of growth or 
decay).  The teacher will relate f(x)=abx to the 8th grade 
compound interest rate formula A=P(1+r)t..  The teacher will 
show that when there is growth, students should use 1+r and 
when there is decay, the students should use 1-r . 
 
CLOSING TASK:  Can you have decay (loss of value) in an 
investment using compound interest?  Explain. 

A.9(C)[R] 
Graphing Calculator 
A1U09D08 Exponential 
Functions Word 
Problems Notes 
A1U09D08 Exponential 
Functions Word 
Problems Assignment 
 

Day 9 
03/04/2022 
(Friday) 

OBJECTIVE: write, using technology, exponential functions that 
provide a reasonable fit to data and make predictions for real-
world problems. 
EXPLAIN:  The teacher model using exponential regression in 
the calculator to get the equation of a function.  The teacher will 

A.9(E)[S] 
Graphing Calculator 



model storing or entering the equation into y= so that a table of 
values can be used to make predictions for real-world 
problems.  The teacher will model using 2nd, window to find 
non-integer values for x and to jump to large values of x.  
CLOSING TASK:  Enter 𝑦 = 2(1.25)! into the calculator and 
find the y-value when x=5.5 and x=6,500. 
 

A1U09D08 Exponential 
Functions Predictions 
Assignment 
 

Day 10 
03/14/2022 
(Monday) 

OBJECTIVE:  Students will take an open note quiz to 
demonstrate their understanding exponential functions 
 
EVALUATE:  The teacher should ensure that all materials are 
distributed and begin the quiz. 
 
CLOSING TASK:  Work quietly on any unfinished assignments 
while others finish their quiz. 

A.9(C&D)[R]   
A.9(A,B,&E)[S] 
Graphing Calculator 
A1U09D09 Quiz 
 

Day 11 
03/15/2022 
(Tuesday) 

OBJECTIVE: We will review topics covered in Unit 9. 
 
EXPLAIN:  Students will complete a review for Unit 9.  The 
teacher will monitor student progress and will provide 
clarification and help as needed.  Students who need further 
help will be encouraged to attend tutorials. 
 
CLOSING TASK: Study the Unit 9 Test Review. 

Graphing Calculator 
Test Review 
 

Day 12 
03/16/2022 
(Wednesday) 

OBJECTIVE: We will demonstrate our knowledge of the Unit 9 
concepts. 
 
EXPLAIN:  Teacher should ensure that all materials are 
distributed and begin the test as soon as possible. 
 
CLOSING TASK:  Complete the Unit 9 Test 

Graphing Calculator 
Unit 9 Test 
Answer Document 
Formula Chart 
Pencil 

 
 


