Name: NC Math 3 Unit: Day:

Objective: Explore the Fundamental Theorem of Algebra and Multiplicity.

Fundamental Theorem of Algebra states that the highest exponent is the number of (real and
imaginary) roots the equation has. Remember that imaginary roots will not show up on the
calculator, but real roots will show up as x-intercepts.
.. 1. Always graph the equation first
o 2. Determine how many zeros there are total
g 3. Place the real root (from the graph) into the box and go through synthetic
4. Rewrite the equation at the end and use the quadratic formula to find the remaining
roofts
Multiplicity is when the same number is a solution multiple times [ex. (x+2)(x+2)].On a graph,
there is multiplicity if the graph hits the x-axis at a max or a min on that number.
1) How many zeros does this equation have? 2) How many zeros does this equation have?
What are the real solutions of the equation?  What are the real solutions of the equation?
4 2
2x° —5x% =3x x —8x"=-16
3) What are the roots? 4) Solve:
2
x(x° +8)=8(x+1) x*+2x* +3x4+6=0
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24 =12 +21x2+2x =33 6) You try!
3) X3-3x?2+4x -12=0




Objective: Build polynomials from roots and explore the Conjugate Root Theorem.

Steps to building polynomials with only real roofs:
1. Set x equal to each root
2. Bring the number to the side of the equation with the x
3. Foil the binomials together
Steps to building polynomials with real and complex roots:
g 1. Follow the previous steps for the real roots and foil these together first
- 2. Setx equal to the imaginary roots
z 3. Square both sides
4. Bring the number over to the same side of the equation as x
5. Foil the binomials that came from the imaginary roots together
6. Finally, foil these binomials to the binomials that came from the real roots
The Conjugate Root Theorem states that any time we have an imaginary root we also have its
conjugate. (Ex. If 2iis listed as a root, then -2i is also a root.)
1) Whatis the conjugate for each? 2) Build the polynomial with roofts; 2, 3, 4
2+2i
o 3i
o -9i
e 3
° ]+\/§
e 247
3) Build the polynomial with roots; 2i, 3i 4) Build the polynomial with roofts; 2, 3, -2i
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5)You ftry! 6) Build the polynomial with roots; 4, 4i
Build the polynomial with roofts; 4, 5, -2
*Keep in mind the number of roots you have
is the number of the highest exponent in your
equation!







