Math 126
Exponent Notes

Exponent Laws

Properties for Exponents

Rulel a°=1 example 4° =1
Rule2 a’ = example 57 :i2 _ 1
a" 5° 25
1 1
Rule3 a"=%a example 53 =35
m 3

Rule 4 a" =%a" :(Q/E)m example 42 =(ﬁ)3 =2°=8

Examples

1) Simplify x°

Solution: x> = is
X

1

2) Simplify 42

1

Solution: 42 =3/4 =4 =2
1
3) Simplify 82
1
Solution: 83 =3/8 =2

2
4) Simplify 83

2

Solution: 83 = (i/g)z 2y =4
5) Simplify 6°

Solution: 6° =1




Operations with Exponents

Rule5 a"a"=a"" example x‘x’ = x*" =x"
n 9
Rule 6 a_m =a"" example X—4 =x°
a X
n n 3 3
Rule 7 (Ej :a_n example (i = X—3
b b y y
Rule8 (ab)" =a"b" example (xy)’ = x°y?
Ruled (a")" =a™ example (x*)" = x*
Examples

1) Simplify x*x°

1345 _ 18

Solution: x®x® = x X

2) simplify (x° )

. 3 X
Solution: (x®) = x3 = x*

y12
3) Simplify =—
y

12
Yy
5

y

Solution:
4) Simplify (2x*f12x2)

Solution: (2x° J12x*? )= 2-12x%% = 24x'®
5) Simplify (szye’)3

Solution: (2x2y®J' =2°(x?F(y*) =8x°y®




Basic Factoring
Factoring out a Greatest Common Factor

In each example of this type of factoring, the objective is to factor out the largest
factor or greatest common factor from the given expression.

Examples
1) Factor x° —4x

Solution: In this example the largest expression that can be divided out of both
terms is x. If you factor out an x, you will get the following expression.

X2 —4x
x(x—4)

2) Factor m® —4m?® +6m
Solution:

m?® —4m? +6m
m(m2 —4m+6)

3) Factor 5x* +10x> + 25x°
Solution:

5x* +10x° + 25x2
5x2(x2 +2x—5)

Examples

1) Factor 5m® —15m?

Solution: 5m® —15m?* =5m?(m-3)
2) Factor x* +2x® +5x

Solution: x® +2x? +5x = x(x? +2x+5)




How to factor a trinomial as two binomials
Factoring a trinomial is the same as working the FOIL process
So, here is a short review of FOIL

(x+3)x+4)
X-X+4x+3x+3-4
X? +TX+12

Example of factoring a trinomial as two binomials
Factor x* +10x + 25
In this example you want to find two numbers that multiply to get 25 and add to get 10.
By using x as the first entry in each binomial you get:
x? +10x +25= (X +5)x+5)

Here are some similar examples

1) Factor x> —10x + 24

Solution: x* —10x + 24 = (x —6)(x — 4)
2) Factor x* —2x-35

Solution: x? —2x—-35=(x—7)x+5)
3) Factor x* +6x+9

Solution: x* +6x+9 = (x+3)(x +3)




How to factor a difference of two squares

General form of a difference of two squares
a’-b?=(a+b)a-b)

Examples

1) Factor m* — 36

Answer: (m—6)m +6)

2) Factor b* —16

Answer: (b—4)b+4)

1) Factor d® —144

Solution: d? —144 = (d —12)(d +12)
2) Factor m* —4

Solution: m? —4 = (m—2)m +2)

3) Factor 25x* —16y?

Solution: 25x* —16y° = (5x)* +(4y)* = (5x — 4y )(5x + 4y)




Sum and Difference of two cubes

General form of a difference of two cubes
a®—b° =(a—b)a® +ab+b?)

General form of a sum of two cubes
a®+b° =(a+b)a? —ab+b?)

Examples

1) Factor x° —27

Answer: x* —27 = x* —3% = (x—3)(x? +3x+3% )= (x —3)(x? + 3x +9)

2) Factor m® -8

Answer: m® +8=m? +2° =(m+2)m? —2m+ 2% )= (m+ 2)(m? — 2m + 4)
3) Factor 8a® — 27b°

Answer:
8a® - 27b* = (2a)° - (3b)° = (2a—3b)(2a)? + (2a)(30)+ (3b)? ) = (2a— 30)(4a> + 6ab + 9b?)

Examples

4) Factor m® —64

Solution: m® —64=m? —4° = (m—4)m? +4m +4?) = (m? — 4m +16)
5) Factor a® —27b°

Solution:

a®-27p°
a®—(30)°

(a—3b)a? +(a)3b)+ (3b)?)

(a—3b)a® +3ab+9b?)



