
PROPERTIES OF EXPONENTS 

(ver TIPLYING POWERS WITH LIKE BASES \ 

An exponent indicates how many times the base is a factor. In the expression 23, the base is 2 

and the exponent is 3. The exponent is indicating that the base 2 is a factor 3 times, that is 2+2- 

2. 

The expression x* + x3 can be expanded and simplified in the following way 

xt axernex x + xx x= x7 

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. yn — ymin 

Examples: Simplify. 

a) xt ex b)  (2*7-y*)(28 -y?) e) @&+y)’ @+y)? 
= x12+3 = 217+13 . ytt9 = (x + y)7*2 

= x15 = 230 ys = (x + y)? 

d) b5/3. pt/s e)  (xy®)(3x?y7) 
5,1 

= p(sts) =3+x-x2 +yS-y7 
= po/3 = 3-y1t2 » yOt7 

= p2 = 3x3y13 

EXERCISES: 

(1) vty (2) @x8y4) @x5y%) (3) 9/9 x2/8 
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(v1 VIDING POWERS WITH LIKE BASES 

x> 

The expression 3 

5 

x3 

QUOTIENT OF POWERS 

can be expanded and simplified in the following way: 

2 

X*X*X KOK 

x X*X*X*X*X HOKE XX x'Xx 

1 ~* 
Note that the exponent of the result x? is the difference between the exponents of x® and x3. 

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

xm m-n 

mm 

Examples: Simplity. 

x? 2i7y (ty)? 
a) x b) 213y4 c) (x+y)? 
= 12-3 = 217-13 . 9-4 =(x+y)7? 

=x? = 2ty® =(x+y)§ 
= 16y 

p4/3 32x8y12 

d) pis 3x2y7 

(3) 2-1, 8-2 12-7 = bis 3 = 32-1. “y 

= p3/3 = 3xy 

EXERCISES: 

27x10 y15 tet? (y-8)? 

2x5y7 (5) 4 (6) (y-8)5 
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("RAISIN GA POWER TO A POWER 

POWER OF A POWER 

Example: Simplify. 

The expression (x*)? can be expanded and simplified in the following way: 
(x43 a xtext xt a xttete = x12 

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. 

(xm) = xn 

a) (x12)3 b) (7)? c) (b8/3)? 

= x12°3 = yr? = oa) 

— 136 = yi = plea) 

= p> 

Ne 
EXERCISES: 

(7) (x3) (8) (x4)6(x2)3 (9) (24/3)°° 
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( raisinc A PRODUCT OR QUOTIENT TO A POWER 

The expression (2x*y)? can be expanded and simplified the following way: 

(2x*y)3 = 2x4ty+2x4ty+2x4y 
=2:2-2+x4-x4-x4-y-yry 

= QU. y4tatd. ylt1t1 

= 23- x12. y3 

= 8xl2y3 

The factors of the product are 2, x*, and y. Notice that each factor was cubed, that is 
(2x*+y)3 = 23 - (x#)3 + y3 = Bxl2y3 

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

(xy)" = xy" 

3\3 
The expression (5) can be expanded and simplified the following way: 

2 

3 3 3 3 3 

3. 

R
 

XXX 

y2-y2-y? 

oy
 

x 
= % 

Notice the numerator x? was raised to the third power, that is (x*)? = x? and the denominator 

y? was also raised to the third power, (y?)? = 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. 

( 
; xn 

yn 

Example. Simplify. 
4 3 

3 84,4)6 x 2x a) (xy) b) (2%) 9 () d) Ce) 
. . x 23 x =x3-y3 = 286 . y*6 =A =o 

8x = x33 = 254.24 a 
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EXERCISES: 

( c ) (3x4y)° (6x)5 
10 =z 11) — 12 

(" exPONENTS 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, 

x°=1 

Example. Simplify. 

a) (x +2)? b) 3° c) 2(4x)° 
=x+2 = =2:1 

=2 

EXERCISES: 

(1s) y® (14) Gry) (xy)? 
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(ve GATIVE 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, 

G) 
n -© 

where x,y #0 

Example: Simplify. 
—2 

a) x73 b) 2x4 °) Vs 
-1 =2-y-4 —_1 = 723 
~ 3 =2°x ~ 32.44 =2 

1 _ 1 _ 

= 20a ont =8 
_2 
~ x4 

3x73 2x2 \~* 
e) x2 f) (5) 

-3\4 
= 3x1-3-(-2)] = (% -) 

Nears 
= 2y-1 _ sy" 

3x 24x78 
_3 _ 81 
~ x ~~ 16x8y12 

EXERCISES: 

5t78 1 @)" as) (225 (15) x(y? +73) 

Answers 

M125S Properties of Exponents 

(16) t-3 (17) 3x8 y)-? 
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