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Warm-Up 

Yummymath.org 



What did that have to do with Functions? 

Does each time have only one number of posts?  

Domain/Range 

Linear/Nonlinear 

Rate of change 

Definition of a function 

Real-world application 

Non-symbolic 

Data based 

 



What is a function? 

What do think of when you 

think about teaching 

functions? 
 



What does CCSSM say? 

Connect to ratio and proportion 

Start with linear functions in grade 8 

Multiple Representations 



Functions Progression (and more!) 

http://ime.math.arizona.edu/progre

ssions/ 



Our Goals for Today 

• Use function notation and evaluation of 

functions in non-traditional ways 

• Look for generalizations in transformations of 

functions 

• Use multiple representations to understand 

families of functions 

• Model the Student Mathematical Practices 

 

 

 



Is it Algebra I? 

The main focus in Grade 8 is linear functions, 

those of the form, y = mx + b where m and 

b are constants.  

A linear function is an important piece of 

reasoning connecting algebra with 

geometry in Grade 8.   

Algebraic thinking outside an Algebra I class. 



Linear Functions 

Progressions for 

the Common 

Core State 

Standards in 

Mathematics 

(draft) 



Slope and Linear Functions 

 Transformations can help 

students think about 

algebraic concepts. 

 Here DABC is dilated to 

create DADE.  

 How can this help students 

think about slope? 

 How can this help students 

think about collinearity? 



Looking at functions 

From the class of Chelsea Matthews, Maple Heights High School, Ohio 



Looking at functions 

From the class of Chelsea Matthews, Maple Heights High School, Ohio 



Standards for Mathematical Practice 

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

2. Reason abstractly and quantitatively. 

3. Construct viable arguments and critique the reasoning of 

others. 

4. Model with mathematics. 

5. Use appropriate tools strategically. 

6. Attend to precision. 

7. Look for and make use of structure. 

8. Look for and express regularity in repeated reasoning. 

CCSSI, 6-12. 



“My Function Project” 
You will come up with an original function idea.  Remember a function is a rule where every 

input value has exactly one output value. For example the rule f(body part)= clothing 

won’t work because  

f(foot)=sock and f(foot)=shoe   



“My Function Project” 









“My Function Project” 

NCTM Baltimore 2013 

Bring one back to your classroom 

  

 

f(_______)= _________ 

 

 

 
f(“Breaking Bad” Characters)= Number of lies they tell 

Domain: {Walt, Jesse, Skylar, Hank, Marie, Walt Jr. Saul, Fring, Mike…} 

   Range: { y ≥ 0} 

f(Walt Jr.)=0, 

f(Walt)=_____ 



Is this a function? 



In what other 

ways can this 

function be 

written? 



Is this function 

linear? 



“Transformations Gallery Walk” 

Transformations Group Work 𝐀: 
  𝒇(𝒙 + 𝟐) 

Transformations Group Work  B: 

        𝒇(𝒙 − 𝟐) 

Transformations Group Work  C: 

        𝒇(𝒙)  + 𝟐 

Transformations Group Work  D: 

         𝒇(𝒙)  − 𝟐 

Transformations Group Work E: 

         −𝒇(𝒙)  

Transformations Group Work F: 

            𝒇(−𝒙) 



“Transformations Gallery Walk” 











Function “YMCA” 

Absolute Value 

 

 

 

 

 

 

 

 

Quadratic 

 

 

 

 

 

 

 

 

Cubic 

 

 

 

 

 

 

 

 

Rational  

 

 

 

 

 

 

 

 

Square Root 

 

 

 

 

 

 

 

 



 

Thinking about Composition 
(illustrativemathematics.com) 

 



 

Thinking about Composition 
(illustrativemathematics.com) 

 



 

Thinking about Composition 
(illustrativemathematics.com) 

 



Thinking about Functions 

commoncoretools.me/wp-content/uploads/2013/07/ccss_progression_functions_2013_07_02.pdf 



Looking at Functions 

Progressions for 

the Common 

Core State 

Standards in 

Mathematics 

(draft) 



Progressions 

for the 

Common Core 

State 

Standards in 

Mathematics 

(draft) 



Creating Functions 

G = Green color for all corners 

 

B = Blue color for perimeter squares 

that are not corners 

 

R = Red color for all squares that are 

not on the perimeter.  

A square is built with the following pattern: 



Coloring Squares 



Coloring Squares 

 

As a small 
group, 
complete this 
table for other 
squares. 

Shape #G #B #R

N=3 4 4 1

4

5

6

7

8

N



Coloring Squares 

 

Describe 
the graph 
of the 
Green 
squares… 

http://illuminations.nctm.org/ActivityDetail.aspx?ID=220 



Coloring Squares 

 

Describe 
the graph 
of the blue 
squares. 
 
 

http://illuminations.nctm.org/ActivityDetail.aspx?ID=220 



http://illuminations.nctm.org/ActivityDetail.aspx?ID=220 



Coloring Squares 

 

Describe 
the graph 
of the red 
squares. 
 
 

http://illuminations.nctm.org/ActivityDetail.aspx?ID=220 



Coloring Squares 

Investigate the 
table with finite 
differences or a 
graph.  Look at the 
rates of change!  

Shape #G #B #R

N=3 4 4 1

4      4 8 4

5 4 12 9

6 4 16 16

7 4 20 25

8 4 24 49

N



Coloring Squares 

G =4 

R = (N-2)2 

Shape #G #B #R

N=3 4 4 1

4      4 8 4

5 4 12 9

6 4 16 16

7 4 20 25

8 4 24 49

N

The Blue goes up by 4 each time  

the N goes up by one 

Blue
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Extension – Use triangles 

Side length is 2 

Side length is 4 



Progressions 

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 

 
 



Illustrative Mathematics 

A fisherman illegally introduces some fish into a lake, 

and they quickly propagate. The growth of the 

population of this new species (within a period of a 

few years) is modeled by P(x)=5bx, where x is the 

time in weeks following the introduction and b is a 

positive unknown base. 

 

 Exactly how many fish did the fisherman release into 

the lake? 



Illustrative Mathematics 

A fisherman illegally introduces some fish into a 

lake, and they quickly propagate. The growth 

of the population of this new species (within a 

period of a few years) is modeled by P(x)=5bx, 

where x is the time in weeks following the 

introduction and b is a positive unknown base. 

 

 Find b if you know the lake contains 33 fish 

after eight weeks. Show step-by-step work. 



Illustrative Mathematics 

A fisherman illegally introduces some fish into a lake, 

and they quickly propagate. The growth of the 

population of this new species (within a period of a 

few years) is modeled by P(x)=5bx, where x is the 

time in weeks following the introduction and b is a 

positive unknown base. 

 

Instead, now suppose that P(x)=5bx and b=2. What is 

the weekly percent growth rate in this case? What 

does this mean in every-day language? 
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