Properties of Functions Part 3

Relationship of zeros, x-intercepts, roots (solutions) and 

factors of a polynomial expression
When you graph a quadratic equation, 


x2 + 5x – 6 = 0

the parabola usually intersects the x-axis

at two points.  These are the x-intercepts
and are written as coordinate points. Graph 

the equation at right and write the x-intercepts

as coordinate points.

When you factor a quadratic expression, you 

x2 + 5x – 6 

usually get two different factors as shown at




the right.

Factor the expression at the right






 

The values for x which makes a function 

f(x) = x2 + 5x – 6 

equal to zero are called zeros of the function
and can be found by looking at the table on 



the calculator and are shown using function as 

follows:  f(__) = 0 and f(__) = 0.  What are the

zeros of the function at right?

To solve a quadratic equation  by factoring, you
x2 + 5x – 6 = 0

set each factor equal to zero and solve each 

(x + 6) (x – 1) =0

simple equation. These solutions are also

called roots.  Find the roots of the problem at 

right.  It has already been factored.

Notice that for each problem that we did, the expression
x2 + 5x – 6
was the same.

The results we determined were:
roots

 
x = -6 and x = 1






x-intercepts

( -6, 0) and (1, 0)






zeros


f(-6) = 0 and f(1) = 0






factors

(x + 6) and (x – 1)

Notice that in the first three items the “results” were the same, that is –6 and 1.

For the factors, the numbers in the parentheses are the same but with different signs (x + 6) and (x – 1).  {Remember what is in the parentheses comes out as the opposite.}

This will always be true. 
Therefore, if you know any one of the items, you can figure out the others.

Do this example below.

Given:
y = x2 – 7x – 8 

Find
roots 


_______


x-intercepts

_______


zeros


_______


factors

_______

Now try this one:

Given:
roots are x = 5 and x = -7

Find
x-intercepts

_______


zeros


_______


factors

_______


equation

_______

And another

Given: x-intercepts are –1, 3, and 0

Find
roots


_______

zeros


_______


factors

_______


function

_______

One more:

Given: factors are (2x – 1) and (x + 3)

Find
roots


_______
x-intercepts

_______


zeros


_______


expression

_______


Now do these problems on your own.





A


B


C

roots


x = 3, x = 4

__________

___________

x-intercepts

__________

(-2,0)  (3, 0)

___________

zeros


__________

__________

___________

factors

__________

__________

(x + 3) (x + 7)

expression

__________

__________

___________

Now use this information and the notes from the past few days to complete the worksheets provided.

