Exponents

Laws of Exponents

X0 =1ifx#0; xt = x
X" =X XX n copies of x multiplied together, ne N
x "= 1 ifx=0
Xn

xMx" = xmn (multiply the bases, add the exponents)
(x™" =xm" (power to a power, multiply the powers)
(xy)" =x"y" (power through a product)

x) X .

—| =— (power through a quotient)

y y"
Xm
—= xm " (divide the bases, subtract the exponents)
X

3

The exponent rules apply only to multiplication and division. There are no exponent rules involving addition and
subtraction. For example: (@) x2 + x> cannot be simplified by any rules of exponents, and in particular it is NOT equal
to x°; (b) (x +3)? cannot be simplified by any rules of exponents, and in particular it is NOT equal to x2 +9. (Verify

these two are not equal by letting x = 1 in each expression; you should get 16 and 10 which are clearly not equal to each
other.)

272777 NEVER, ever, ever, ever, ever, ever, ever, ever, ever, ever, ever, ever, ever,
EVEr, eVer, ever, ever, ever, ever, ever, ever, ever, ever, ever, ever, ever, ever, ever, ever,
EVEer, ever, ever, ever, ever, ever, ever, ever, ever, ever, ever, ever, PUT A POWER
THROUGH A SUM.

(a+b)%=a?+b?
(a—b)®=a®-pd
(@a+b)t=zatl+p?
etc.

x 1 is the exponential form of the multiplicative inverse of x. For example, 37t= %; (—4)‘1 = %{ = —%; and

-1
(E) = g Since 0 does not have a multiplicative inverse, 0~* is undefined.
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In general, (x” )_1 =in by the above. But, by the “power to a power” rule, (x” )_1 =x"". So, by the Law of
X

-n -1\ n
Equality: x™" =i. For fractions, this becomes: (3) = (3) =(9j
x" b b a
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@ " No flipping since no addition.
X
000-1b: In a fraction treat numerator and denominator
independently until each is simplified.
x 32yl
=7 Multiply the bases = add the exponents
X X

x4 = x4 Divide the basis = subtract the exponents

x3 (Note: no flipping was needed)

X2y N
(b) No flipping since no addition.

0Oo00-1a: work inside — out

( 2.1(-3)\? o
X7y ) Divide the bases = subtract the exponents

2 2
(x‘2 y1+3) = (x‘2 y4) The inside is done, so ease our way out

V2 4\2
(x ) (y ) Put the power through the product
x(-2)(=2) y4(=2) Power to a power = multiply the powers
xty8 Now flip
x4
¥
()22 +273 Addition with negative exponents = flip first
22 +i
o3
1 4 1 32+1
4+ —=—+—=
8 1 8 8
33
8
27 422 L : o
(d) = Addition with negative exponents = flip first
1 +2°
ZT 0O00-1b: Treat numerator and denominator independently.
2

In this case, this means the result of any flipping being done
from something in the numerator must remain in the
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L . 1
numerator. Similarily for the denominator. Thus the 5 must

. 1 .
stay in the numerator, and the — Must stay in the
2

denominator.

1 1 4 1+8
—+4 —+— —
2 _.2 1 __ 2
1 1 1
4 4 4
9
% Now deal with the full fraction: invert and multiply
4
94 9 A
- —=—-—=18 Make small before making big.
2 1 1 1
-1
(e (3‘1 + 32) Addition with negative exponents = flip first
1 -1
(E + 9} Oo00=1a: work inside — out
1.9\ (14277
3 1 3
28" 3 - .
3 28 Definition of -1 exponent on a fraction

. .. -1 -1 2 -1 -
Notice that this is NOT the same as (3 ) +(3 ) which would be

3t 4372 =3+é=%. So we see that (3‘1 +32 )_1 ¢(3‘1 )_1 +(32 )_1

27777 NEVER, ever, ever, ever, ever, ever, ever, ever, ever, ever, ever, ever,
EVer, evVer, ever, ever, ever, ever, ever, ever, ever, ever, ever, ever, ever, ever,
eVEer, ever, ever, ever, ever, ever, ever, ever, ever, ever, ever, ever, ever, ever,
ever, PUT A POWER THROUGH A SUM.




