Exponents

When an exponent is a positive integer, it indicates how many times the base is multiplied by
itself.
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X multiplied by itself nn times

Example:
24 =9.2.2.2=16

When using a calculator, the exponent key might be ~ or z¥.

1 Properties of exponents

Property Example
Zero exponent: 2° = 1ifx # 0 50 —
. 1
Negative exponent: 2" = x—n 273 = 2% = %
Product of like bases: 22" = x™*" ada* = 0™ = d" +— a?a* = (aaa)(aaaa) = a”
m 1T
Quotient of like bases: x—n =gm " y73 =yl1=3 =8
L Yy
Power of a power: (z™)" = z™" (z%)5 = %5 = 220
Power of a product: (zy)" = 2"y" (st)8 = 556
z\" 2" z\ 7
Power of a quotient: () = — > ==
Nthroot: x¥ = Yz rz=\r 23=x
Fractional exponent: z'» = {/z™ 161 = V163 = (V/16)3 = 23 =8
Adding like-terms: az™ + bz™ = (a + b)z" 322 + 822 = 1122
Caution: (z +y)" # 2" + y"
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Example:
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Example:
Simplify the three factors with the same base:

(2> —y)(@* + y)°
(22 +y) (2 +y)

2

- = (@2 —y)(@®+y)" D0 = (@ —y)(a®+y) = P2’ +a2ty—2Py—yy =~y

Practice: Simplify the following.

z+y\° (4a®)(2a=9) 1
) ("5:") D e Voo
d) (2<4> - &) (22° +y7%)(x — 3y F) (@)~ + (a=b)?
" 2 .,EQT -2\ 3
) h)((yt> <y4t> ) i) 242/ + 12Va3 fy
Answers:

Al b @e+y)? A2 €2t —62%y +ay 2 —3y° fEF g 723 h)ary 18 )2
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