PROPERTIES OF EXPONENTS

GUL TIPLYING POWERS WITH LIRE BASES \

An exponent indicates how many times the base is a factor. In the expression 23, the base is 2
and the exponent is 8. The exponent is indicating that the base 2 is a factor 3 times, thatis 22+

2.

The expression x% - x3 can be expanded and simplified in the following way
x*xd3=x-x-x"x - x-xx=x"

x* has four factors of x and is being multiplied to x* which has three factors of x, so there is a
total of seven factors of x.

PRODUCT OF POWERS

When multiplying two powers with the same base, add the exponents.

XM . xN = ymin

Examples: Simplity.

a) x'2-x3 b) (217 y*) (21 -y?) o (x+y) (x+y)?
— x12+3 — 217+13 . y4-+9 — (x + y)7+2
= 15 = 230. 13 = (x +v)°
d) b%/3-pi/3 e)  (xy®)(3x%y7)
5 1
=b(§+§) :3_x_x2,y6,y7
— b6/3 =3 xl+2 . y6+7
— p2 = 3x3y13
EXFRCISES:
(1) y4y6 (Q) (2x3y4) (3x5y8) (3) x3/5 x2/5

M 125S Properties of Exponents Page 1 of 7



/DI VIDING POWERS WITH LIRE BASES

x5

3
5

x3

X XX X"X"X XXX X" X XX

The expression x— can be expanded and simplified in the following way:

2

XXX

XXX

_1=x

Note that the exponent of the result x? is the difference between the exponents of x> and x3.

QUOTIENT OF POWERS
When dividing two powers with the same base, subtract the exponents.
x™ m—n
o
FExamples: Simplify.
x12 217y9 (x+y)7
a) X3 2134 ¢) (x+y)?
— x12-3 = 217-13 . )9-4 = (x+y)2
= x° =2%y° = (x+y)°
— 16y5
p/3 32x8y12
) pi/3 3x2y7
4 1
= b(E_E) = 32-1, ,8-2 ,y12—7
— p3/3 — 3x6y5
EXERCISES:
27x1(]y15 t3t9 (y_B)Q
2x5y7 ) T4 (6) (y—8)5
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(RAISIN G A POWER TO A POWER

POWER OF A POWER

Example: Simplify.

(x*)3 =x*-x*-x*=x

The expression (x*)3 can be expanded and simplified in the following way:
4+4+4 _ 412

Notice that the exponent of the result (x*)? is the product of the powers 4 and 3.

When dividing two powers with the same base, subtract the exponents.

(x™)n = xymn

D) (x12)3 b) () TGN
_ y12°3 = y72 _ b(i%)
= y36 = y14 = b(gi)
= h°
\
EXERCISES:
(7) (x3)4. (8) (x4)6(x2)3 (9) (21/3)6/5
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ﬁAISING A PRODUCT OR QUOTIENT TO A POWER \

The expression (2x*y)3 can be expanded and simplified the following way:
(2x*y)3 = 2x*y - 2x*y - 2xty
=2.2.2.x4.x4.x4.y.y.y

— 91+1+1, L 4+4+4 ,  1+1+1
=2 x y

The factors of the product are 2, x* and y. Notice that each factor was cubed, that is

(2x4y)3 =23. (x%)3- y3 — 8x12y3

POWER OF A PRODUCT
When dividing two powers with the same base, subtract the exponents.

(xy)" = x"y"

34 3

The expression (%) can be expanded and simplified the following way:

3.43. 43
T 22 a2
yerysry
%0
— 6

Notice the numerator x> was raised to the third power, that is (x3)3 = x% and the denominator
y? was also raised to the third power, (y?)3 = y®.

POWER OF A QUOTIENT
When raising a quotient to a power, raise the numerator to the power and divide by the

denominator to the power.
( ) n
y y

Example: Simplity.

4 3
3 8,416 x 2x
2) () b) (2% 0 (y)4 d) (y:)3
. : x 23 x
=x3-y3 :286 .y4‘6 :F :W
= x3y? = 254. 24 _ 8
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EXERCISES:

( c )5 (3x4y)3 (6x)°

10 a 11) ——=— 12

(EXPONEN TS5 OF 0 AND 1 \
THE EXPONENT ONE

For any base x,

THE EXPONENT ZERO
A nonzero base raised to the 0 power is 1. For any nonzero base x,
x0=1
Example: Simplify.
a) (x+2)! b) 3° ¢) 2(4x)°
=x+2 = =2-1
=2
EXFERCISES:
(18) y° (14) (o) (xy)°
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KVEGA TIVE EXPONENTS

[For any real number x that is nonzero and any integer n,

[For any nonzero real numbers x and y and any integer n,

y

5 -er

where x,y # 0
Example: Simplify.
-2
a) x73 b) 2x~* 0 = d) =
_1 — 9.4 __1 _ 93
) =2-x T 324 =2
1 1
=23 =— -8
2
T xt
3x~3 262\ 4
e) x—2 f) (3y‘3)
_ 332 - ()
42x212
_ -1 3%y~
- 3x 24-.x8
_3 i
T ox " 16x8y12
EXFERCISES:
55_8 3 -2 2x2y‘5 e
(17) (3x%y) (18) (5255)

(15) x(y3-y~3) (16)==

Answers

M 125S Properties of Exponents




<+

™~ ® ~
—

> Sy o "

o @ = | v o £

- = 0 o Mmoo~

A0 RN L DR RN

—~ o N g O~ LD

)
7y2x ~
>
5%”6 = ©
Cd231xx_b_ k]
~ o~ o~ o~~~ —
S o~ ol@ FE 8 -
e st —

Page 7 of 7

M 125S Properties of Exponents



