NYS COMMON CORE MATHEMATICS CURRICULUM

Opening Exercise

How many solutions are there to the equation x2 = 1? Explain how you know.

Tm}; X=1 and X=-|

12 -

Gy 2|

Prove that 1 and —1 are the only solutions to the equation x? = 1.

How can we do this another way?

X T8

Complex numbers:

Exercises
Find the product.
1. z=2)(z+72)

2 b

2. (z+3D)(z-3D)
%
7 +9
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Factor Rules:

a’ — p?

(o-b) (o Hﬂ

Write each of the following quadratic expressions as the product of two linear factors.

2t —4

(2-2)(z+2)

z2 +4

(z ) (z+420)

“ (b~3)(b+3)

v? 4+ 100

(Vloc) (V1o )

x? + 64
B (< 5) b 50)
y*—49

(v-7)(47)

x? — 4i
(x=27) (x+237)
x? + 4i

(X+A5T) (x-23T
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Do ALL quadratics have two factors?

Yoo

Do complex quadratics have two factors?

Nes

Stop

3. Can a quadratic polynomial equation with real coefficients have one real solution and one complex solution? If so,

give an example of such an equation. If not, explain why not.

Recall from Algebra Il that every quadratic expression can be written as a product of two linear factors, that is,

ax?+bx+c=alx —r)(x—1n),

where r; and r;, are solutions of the polynomial equation ax? + bx + ¢ = 0.

4. Solve each equation by factoring, and state the solutions.
a. x*+25=0

(x451) (x-5¢) <0
X< 5

b. x?+ 10x + 25=0
(x45) (x5)= ©

X=-9
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Lesson 4

Honors Pre-Calculus
c. x*+81=0
(x+ ‘{;) (*-9¢ ) =0
X =249,
d x*+8x+12=0
LHQ (+d)o
XZ-6, p
e. x2—144=0
(=) +R)= @
Xi‘: “"12 EQ
Complex conjugates: In linear factors, complex solutions always come in o Mu“?&*ﬁ 7}&* J
If a+bi is a solution, then O - bl is also a solution.
Alm .
J S 2ah
Graph 2 + 4i and its conjugate. T ’
3|
Graph —2 — i and its conjugate. 2|
; j
b Re
What do you observe about a number and its bl ;”311 AEY E Pt RT3l
conjugate? , v <A~y -1
Jug A R ¢ -
feplected cuer  Restaxiy i
-2
What do you observe about the modulus of a number 3
and its conjugate? 4 o n
N\ c&u(,d'j Sam _
. -4 :
il -
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Example: Let’s say that a quadratic with real coefficients has one known factor of (x — (5 — 3i)). What is the other

factor? . ~
(x3 (543)

What are the solutions of that quadratic?

Y- (xa (680) (x- (5-3)) =

(5430 (5 “‘3&;)
Examples: Give an example of a quadratic equation with 2 + 3i as one of its solutions.

(x-(2430)) (x=(2-30)

Practice 1: Let’s say that a quadratic with real coefficients has one known factor of (x — (9 + 2i)). What is the other

factor? (X=(4+2. ﬂ (%~ (9-20 '))

What are the solutions of that quadratic?

@+x) (a=)

Practice 2: Let’s say that a quadratic with real coefficients has one known factor of (x + (=2 + i)). What is the other
factor?

What are the solutions of that quadratic?

(-2 +0) { C’l”i)
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Fundamental Theorem of Algebra
1. Every polynomial function of degree n > 1 with real or complex coefficients has at least real or complex zero.

2. Every polynomial of degree n>1 with real or complex coefficients can be factored into linear terms with real

or complex coefficients.

5. Write the left side of each equation as a product of linear factors, and state the solutions.

P -1=0 a’—b® =

(=) (W 1)
b. x3+8=0 a®+ b3 =
(x4 }) {xﬁ}? 1><‘+i{)
Exercises

6. Write the left side of each equation as a product of linear factors, and state the solutions.

a. x34+27=0
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Homework
Find all solutions to the following quadratic equations, and write each equation in factored form.
c. x*+25=0

(x45) (-50)= 0
x=45¢

d x*—16=-7
-9 0
(+3)x-3)="0
X2 %3
e. x?+11x+28=0
(x+7) (x+4) =0
xz-1
x> -1

Practice 1: Let’s say that a quadratic with real coefficients has one known factor of (x — (11 — 7i)). What is the other

factor?
(x- (nﬂi)) S5 the other factor

What are the solutions of that quadratic?
= [+
X2-T

Practice 2: Let’s say that a quadratic with real coefficients has one known factor of (x + (—4 — 2i)). What is the other
factor?

(et Cu+2)) s Hhe ohher factor,

What are the solutions of that quadratic?
X > 4-2
x= 4+l
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