
Algebra 2 Chapter 1 Note-Taking Guide     Name _______________________ 
Foundations for Functions       Per ____ Date ________________ 
 
1.1 What is a transformation? 

 
A transformation is a change in the position, size, or shape of a figure.   
 
There are four main transformations: translation (slide), reflection (flip), rotation (turn), and dilation 
(stretch/compression).   
 

1.1 Translating Points 
Translations are as shifts or slides of points.  They indicate left 
or right movements (horizontal shift) and up or down movements 
(vertical shift). 
 
     Graph   A(2, -3), B(6, 0), C(-4, -5) 
 
Perform the translation and name the coordinates of the 
transformed points. 

1.) Point A: Vertical shift of 5  
 

2.) Point B: Horizontal shift of -8  
 

3.) Point C: Vertical shift of -2 and horizontal shift of 3 
 
 

NOTE: 
• Horizontal shifts affect the ___ - value of the point’s coordinates. 

 
• Vertical shifts affect the ___-value of the point’s coordinates. 

 
1.1 Reflecting Points 

Reflections are known as “flips”.  Typically, we flip points (and later 
graphs) over the x-axis or the y-axis. 
    Graph   A(2, -3) and B(-4, 5) 
 
Perform the reflection and name the coordinates of the 
transformed points. 

1.) Point A: Reflect over the x-axis 
 

2.) Point A: Reflect over the y-axis 
 

3.) Point B: Reflect over the x-axis 
 

4.) Point B: Reflect over the y-axis 
 

 
NOTE: 

• Reflecting over the x-axis affects the ___ - value of the point’s coordinates. 
 

• Reflecting over the y-axis affects the ___-value of the point’s coordinates. 
 

  



1.1 Applying point transformation to graphs: 
When trying to transform a graph, try transforming key points of the graph then connect them to create 
the transformed graph. 

                   
Vertical shift of -5                               Reflect across the y-axis                   Reflect across the x-axis 
Horizontal shift of 3 
 

1.1 Horizontal Stretch/Compression 
When performing a horizontal stretch on a point, we are stretching the horizontal distance from the 
origin (consequently the y-axis).  Since our x-coordinate indicates the distance from the origin, we will 
multiply the x-coordinate by the stretch value. **also the x-axis is the horizontal axis so it is the 
coordinate value affected! 

                                  
Horizontal stretch of 5                                                      Horizontal Compression of ½ 
 

1.1 Vertical Stretch/Compression 
Similar to above, the vertical stretch/compression will affect the point’s vertical distance from the 
origin. Therefore, we multiply the y-value by the stretch/compression value.   
**also the y-axis is the vertical axis so it is the coordinate value affected! 

                                  
Vertical stretch of 2                                                      Horizontal Compression of ¼  
 



1.2 To make sense of the world, we constantly look at similarities and differences to create a classification 
system.  In math, we have done it with numbers and today we are going to talk about the classification 
of functions.  We have families of functions, which are functions that have similar shapes and 
equations.  Each function family has a parent function, which is the simplest function in the family in 
regards to shape and equation. 
 

1.2 Function Family: Constants 
 

Parent Function: 
 
Domain: 
 
 
Range: 
 
 
y-intercept: 
 

Function Family: Linear 
 

Parent Function: 
 
Domain: 
 
 
Range: 
 
 
y-intercept 

Function Family: Quadratic 
 

Parent Function: 
 
Domain: 
 
 
Range: 
 
 
y-intercept 

1.2 Function Family: Cubic 
 

Parent Function: 
 
Domain: 
 
 
Range: 
 
 
y-intercept 
 

Function Family: Abs. Value 
 

Parent Function: 
 
Domain: 
 
 
Range: 
 
 
y-intercept 

Function Family: Square Root 
 

Parent Function: 
 
Domain: 
 
 
Range: 
 
 
y-intercept 

  



1.2 Practice: Graph the parent function in black.  Perform the first transformation in red, second in blue, 
and third in green.  List the domain and range for each transformation. 

           
Absolute Value                                 Quadratic                                       Square Root 
1.) vertical shift of 5,                         1.) vertical shift of -6                       1.) vertical shift of 5 
     horizontal shift of -2                          horizontal shift of 4                         horizontal shift of -3 
 
 
 
2.) reflect over x-axis                        2.) reflect over the y-axis                2.) reflect over the y-axis 
 
 
 
3.) horizontal compression of ½       3.) vertical stretch of 2                    3.) Vertical stretch of 3 
 
 
 

1.2 Identifying the parent function from the equation: 
After we transform the parent function, the transformation will change the equation of the graph.  How 
do we know what the parent function is by just looking at the equation?  Look at the x-variable to get 
information (look at the highest exponent for x, look for a square root with an x inside, look for an 
absolute value with an x-inside) 
 
Practice: Determine the parent function 

1.) ( )2 4 6y x= + −                    2.) 3 2 9y x x= − +                    3.) 2 1 6y x= + −   
 
 

      4.) ( )25y x= +                            5.) 6y =                                     6.) 3 9 8y x= − +   
 
 
 

1.3 Function Notation: Function notation indicates that the equation and graph represent a function.  A 
function is a relationship between the input (x) and output (y) such that for every value input you only 
get one output (one solution or y-value instead of two or three or more).  When working with functions, 
we make sure our equation has been solved for y (y is by on one side all by itself), the replace y with 
function notation ( ( ) ( ) ( ), ,f x g x p x , etc).  This way we can tell just by looking at the equation if it a 
function instead of evaluating if it is a function. 
 
Practice: Write each equation in function notation. 

1.) ( )2 4 6y x= + −                    2.) 3 2 9y x x= − +                    3.) 2 1 6y x= + −  
 
 



1.3 We are going to use our calculators to relate how the function 
notation, equation, and transformations relate to each other. 
To start, we are going to make sure our calculator graph is set up 
to be a -10 to 10 graph. 
Hit ZOOM, select 6:ZStandard, enter 
 
We are going to graph absolute value graphs to see what 
happens 

• Hit y=, Hit math, (at the top you will see MATH, NUM, 
CMPLX, PROB,FRAC) arrow to NUM 

• Select 1:abs( , enter 
• To put in the x variable by using the button that has X,T,θ,n 

(next to alpha), hit enter 
• Hit graph 

1.) Now let’s see what happens when we transform it 
• Hit y=, arrow down to Y2  
• Hit alpha, hit trace, select Y1 
• Type + 2 

 
How did the graph change? Sketch it: 
 
 
What is the equation of the transformed graph?  What is the function notation for the transformation? 
 
 
2.) In Y2, try Y1 – 3                          3.) In Y2, try Y1(X – 4)                   4.) In Y2, try Y1(X + 5) 
How did the graph change?            How did the graph change?        How did the graph change? 
 
 
Equation?                                        Equation?                                    Equation? 
 
 
Function Notation?                          Function Notation?                     Function Notation? 
 
 
 
5.) In Y2, try -Y1                              6.) In Y2, try Y1(-X)                        7.) In Y2, try Y1(4X) 
How did the graph change?            How did the graph change?        How did the graph change? 
 
 
Equation?                                        Equation?                                    Equation? 
 
 
Function Notation?                          Function Notation?                     Function Notation? 
 
 
8.) In Y2, try Y1( ¼ X)                       9.) In Y2, try 2Y1                          4.) In Y2, try ½ Y1 
How did the graph change?            How did the graph change?        How did the graph change? 
 
 
Equation?                                        Equation?                                    Equation? 
 
 
Function Notation?                          Function Notation?                     Function Notation? 
 
 



1.3 Summary of transformations: 
( )af bx h k± − +  

 
 
 

1.3 Name the parent function, write the function notation for the transformation, and describe the 
transformation. 

( ) 3f x x= −  
 
 
 
 
 
 
 

2( ) 6f x x= +  ( ) 5f x x= +  ( ) 4f x x= − +  

3( ) 2( 6)f x x= −  
 
 
 
 
 
 
 

( ) 8f x x= −  ( ) 2f x x=  2( ) 6
3

f x x= +  

 

1.3 

Graph f(x - 2) + 3 
 
 
 

 
Graph -f(x) 

 
Graph f( ½ X) 

1.3 Given f(x) = -x + 4 transform it by a vertical 
stretch of ½.  Write the rule for g(x). 
 
 
 
 
 

Given f(x) = 3x move it left 6 and then a vertical 
stretch by factor of 4. Write the rule for g(x). 

  



1.4 The statistical study of the relationship between variables is called regression.  A scatterplot is 
helpful in understanding the relationship between two variables.  The relationship can be described in 
four ways: form, strength, direction.  Correlation is the strength and direction of the linear relationship 
between two variables.   
 
Direction is related to the slope of the graph. 
 
Strength tells us how closely the dots come to forming a line or a curve.  Strength can be strong, 
moderate, or weak. 

  
 
A number “r” called the correlation coefficient describes both the strength and direction of the 
scatterplot.   

 
1.4 If there is a strong linear relationship in a scatterplot, a line of best fit, or a line that best fits the data 

can be used to make predictions. 
 
In statistics, we say the line of best fit is the least 
squares regression line (regression line for short). 
      
 
It takes the differences between the actual values and 
the values on the line.  It squares those values.  The 
line whose sum of squares is the smallest is the line 
of best fit, the regression line. 

1.4 Graph the scatterplot by hand.  
Determine if there is positive or 
negative correlation. Sketch a 
line of best fit.  Calculate the 
equation by hand. 

       2 1

2 1

y ym
x x
−

=
−

, ( )1 1y y m x x− = −         

 
 
 

 
 
 
 
 
 

 
 
 
 
 



1.4 Using the calculator to find the 
regression line and correlation 
coefficient.  
1.  Make sure you are in 
diagnostic mode (it will tell you the 
correlation coefficient “r”). 
Hit 2nd, zero to get into the catalog 
Hit x-1 (D), arrow down to DiagnosticOn, hit enter 
 
2. Enter the x data into list 1 and the y data into list 2 
Hit stat 
Choose option 1: Edit 
Type in the data 
 
3.  Calculate the regression 
line: 
Hit stat 
Arrow over to CALC 
Select LinReg (ax+b) 
 

If you have an updated calculator, it will give you menu options. 
To get the L1 in the Xlist,  
press 2nd 1 
 
To get the L2 in the Ylist, 
press 2nd 2 
 
If you want to store/graph the equation in the Y1 spot, Press 
alpha trace, then choose Y1 
 
If you do not have updated calculator 

The LinReg(ax+b) will pop up then type in L1, L2 , to get Y1 hit VARS, 
arrow to Y-vars, choose function, Y1 
 

1.4 Use your calculator to make a scatterplot for the temperature for 
Sydney (dependent) and Albany (independent). Write the correlation 
coefficient and the regression 
equation. 
• Put the data into the lists 
• Hit 2nd, Y =  
• Choose a plot 
• Select the first type 
• Enter L1 and L2 
• Choose your mark 
• Hit the graph button 
• If you cannot see the graph, hit zoom 9 
Draw a rough sketch of the graph: 
 
 
 

 
 

 



1.4 

 

                        
Estimate the correlation coefficient for each graph: 
 
 
 

1.4 Find the following information for this data set on the number of grams of fat and the number of 
calories in sandwiches served at Dave’s Deli. 

 
Use the regression equation to predict the number of grams of fat in a sandwich with 420 Calories. 
How close is your answer to the value given in the table? 
 
 
 
 
 

 


