3.8 To Be Determined ...
A Develop Understanding Task

Israel and Miriam are working together on a homework
assignment. They need to write the equations of quadratic
functions from the information given in a table or a graph. At
first, this work seemed really easy. However, as they continued
to work on the assignment, the algebra got more challenging
and raised some interesting questions that they can’t wait to
ask their teacher.

Work through the following problems from Israel and Miriam’s homework. Use the information in
the table or the graph to write the equation of the quadratic function in all three forms. You may
start with any form you choose, but you need to find all three equivalent forms. (If you get stuck,
your teacher has some hints from Israel and Miriam that might help you.)

1.

X y Standard form:
-5 8
-4 3
-3 0
-2 -1 Factored form:
-1 0
0 3
1 8 —1=0 ——+— +—+—+ 5% }
2 15 - Vertex form:
3 24 4
4 35
5 48 -
2. X y Standard form:
-5 7
-4 2
-3 -1
-2 -2 Factored form:
-1 -1
0 2
1 7
2 14 Vertex form:
3 23 i
4 34 +
5 47 il
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X y Standard form:
-5 9
-4 4
-3 1
22 0 Factored form:
-1 1
0 4
L 9 -0 ] I Vertex form:
2 16 2l
3 25 i
4 36 ik
5 49 T
4.
X y Standard form:
-5 10
-4 5
-3 2
-2 1 Factored form:
-1 2
0 5 =
1 10 P o L IR ey o
> 17 Ll Vertex form:
3 26 ol
4 37 +
5 50 T

5. Israel was concerned that his factored form for the function in question 4 didn’t look quite right.
Miriam suggested that he test it out by plugging in some values for x to see if he gets the same
points as those in the table. Test your factored form. Do you get the same values as those in the
table?

6. Why might Israel be concerned about writing the factored form of the function in question 4?
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Here are some more of Israel and Miriam’s homework.

1 Standard form:

bttt Factored form:

Vertex form:

Standard form:

Factored form:

T Vertex form:

7.
X y
5 -7
-4 2
3 1
2 2
-1 1
0 2
1 -7
2 -14
3 -23
4 -34
5 -47
8.
X y
5 11
-4 6
3 3
2 2
-1 3
0 6
1 11
2 18
3 27
4 38
5 51

9. Miriam notices that the graphs of function 7 and function 8 have the same vertex point. Israel
notices that the graphs of function 2 and function 7 are mirror images across the x-axis. What do

you notice about

the roots of these three quadratic functions?
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The Fundamental Theorem of Algebra

A polynomial function is a function of the form:

2

_ n n-1 n— 3 2
y= aox + Cllx + azx +-- 'an_3x + an_zx + an_lx + Cln

where all of the exponents are positive integers and all of the coefficients ao . .. a, are constants.

As the theory of finding roots of polynomial functions evolved, a 17t century mathematician, Girard
(1595-1632) made the following claim which has come to be known as the Fundamental Theorem of

Algebra: An nth degree polynomial function has n roots.

In later math classes you will study polynomial functions that contain higher-ordered terms such as
x” or x°. Based on you work in this task, do you believe this theorem holds for quadratic
functions? That s, do all functions of the form y = ax’ + bx + ¢ always have two roots? [Examine

the graphs of each of the quadratic functions you have written equations for in this task. Do they all
have two roots? Why or why not?]
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