Algebra II



Notes on Properties of Functions (part 1)

This topic covers 3 SOL’s--#8,10,15.  Because they are so interrelated, they will be considered as one topic.   Today you will be considering these two items:

1- You will need to be able to recognize various functions by their graph.  You will be asked to sketch graphs that you actually graphed on your calculator.  You do not need graph paper for this; just draw the x- and y- axes and copy the graph onto your paper.  These are the graphs you will be sketching:

· Linear functions

· Quadratic functions

· Absolute value functions

· Exponential functions

· Step functions (though you will not sketch them today)

2- You will need to describe the transformation of several of these functions as compared to the base function.  A transformation, if you will remember, is the movement of a figure in various ways.  We will, basically, be sliding the graph to its new location.

Okay, readY?  Here goes—

Type 1 Linear Functions

Graph the function f(x) = x in your calculator.  Remember that f(x) is the same as y.  What did you get?

Describe where this line is located.

Now sketch the graph on your paper.  Label it “Base function for linear functions.”

You are not going to graph several other linear functions, sketch them on your paper, and describe how they moved away from the base function.  Note:  Linear functions only move up or down along the y-axis.  They may have a different slope.

Sketch each function and describe its transformation.

a)
y = x + 4




b)
f(x) =  x – 3 

c)
g(x) = 3x




d)
y = 2x – 1 

Type 2 Quadratic Functions

Graph the function f(x) = x2 in your calculator.  What did you get?

Describe where this figure is located.

Now sketch this graph on your paper.  Label it “Base function for quadratic functions.”

You are now going to graph several other quadratic functions, sketch them on your paper, and describe how they moved away from the base function.

Sketch each function below and describe its transformation.

a)
y = x2 + 4




b)
f(x) = (x – 3)2
c)
g(x) = 3x2




d)
y = 2(x-1)2 + 4

e)
y = -x2 + 5




f)
y = -½ (x+3)2 –1

Type 3 Absolute Value Functions

Graph the function f(x) = |x|  in your calculator.  (To graph the absolute value symbol, go to the catalog button on the calculator and the press enter.)

What did you get?

Describe where it is located.

Now sketch this graph on your paper and label it “Base function for absolute value functions.

Now sketch the graphs of the functions below and describe their transformation from the base function.

 a)
y = |x| + 4




b)
f(x) = |x – 3|

c)
g(x) = |3x|




d)
y = 2|x – 1| + 4

e)
y = -|x| + 5




f)
y = -½ |x + 3| – 1

Type 4 Exponential Functions

Graph the function f(x) = 2x in your calculator and sketch it on your paper.  What did you get?

You will not need to use a base function or do transformations with this function—just be sure you can recognize it.

Type 5 Step Functions

You will not need to graph or use transformations for this function, but you should know what its equation looks like so read on—

1)
y = [x]


When written in the bracket mode, it is actually called “the 

greatest integer function.”  You should recognize this special name because I know you will see it again.

2)
        -3 when x < 2


When written in this “strange way,” it just 


y =   5 when x = 2


means that there are several different lines   

                    8 when x > 2


that form the graph.

Now for some practice recognizing functions.  Jot down the type of function shown by each equation.

a)
y = 8x




b)
y = 7x + 3

c)
y = 3|x – 2| + 7


d)
y = [4x + 1]

e)
        1 if x < 0



f)
y = -2(x – 3)2 + 7


y =   2 if x = 0


        3 if x > 0

Assignment:
Follow the directions below, not what is in book.

Page 35 #1 – 12 (sketch graph and describe transformation)



Page 36 #31 – 36 (write what type of equation is shown)



Page 37 #39 a – c (sketch the graphs of the 3 functions given)
For each section, I have shown the answer as well as the part of the equation that caused the change.  If you know what causes the change, you can describe the transformation without graphing the function.

Type 1 Answers

a) moved up 4 spaces (+4)

b) moved down 3 spaces ( -3)

c) did not move up or down, but had a different slope (coefficient of 3)

d) had a different slope (coefficient of 2) and went down 1 space (-1)

Type 2 Answers

a) moved up 4 spaces (+4)

b) moved 3 spaces to the right (-3 inside the parenthesis.  Numbers inside the parenthesis always go opposite of what you might expect.)

c) stayed at the origin but got narrower (coefficient of 3—coefficients whose absolute value is greater than 1 make the parabola get narrower.)

d) got narrower (coefficient of 2), moved 1 space to right (-1 inside parenthesis), and 4 spaces up (+4 outside parenthesis)

e) flipped upside down (negative sign in front) and moved up 5 spaces (+5 outside parenthesis)

f) flipped (negative sign in front), got wider ( coefficient whose absolute value is less than 1 causes parabola to get wider), moved 3 to left (+3 inside parenthesis), and down 1 (-1 outside parenthesis)

Type 2 Answers

a) moved up 4 spaces (+4)

b) moved 3 spaces to the right (-3 inside the abs val symbol.  Numbers inside the abs val symbol always go opposite of what you might expect.)

c) stayed at the origin but got narrower (coefficient of 3—coefficients whose absolute value is greater than 1 make the V get narrower.)

d) got narrower (coefficient of 2), moved 1 space to right (-1 inside abs val symbol), and 4 spaces up (+4 outside abs val symbol)

e) flipped upside down (negative sign in front) and moved up 5 spaces (+5 outside abs val symbol)

f) flipped (negative sign in front), got wider ( coefficient whose absolute value is less than 1 causes V to get wider), moved 3 to left (+3 inside abs val symbol), and down 1 (-1 outside abs val symbol)

Notice that absolute value equations are similar in transformation to quadratic equations.

Practice recognizing functions

a)  exponential


b) linear

c)  absolute value


d)  step

e)    step



f)  quadratic

