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LAW OF EXPONENTS
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EXPONENT RULES & PRACTICE

PRODUCT RULE: To multiply when two bases are the same, write the base and ADD the exponents.

XM=
Examples:
A xPea® B 2422226 C @NEY) = x5S
QUOTIENT RULE: ‘when two bases are the same, wite the base and SUBTRACT the exponents.
-
=
Examples:
o3 22
B F=¥ S ied
ZERO EXPONENT RULE: Any base (except 0) raised to the zero power is equal to one.
=1
Examples:
A Y= B =1 C (a0 =1

POWER RULE: To raise a power to another power, write the base and MULTIPLY the exponents.
(amyn = xmm
Examples:

A () B (3)'=3" c @7





image8.png
5. EXPANDED POWER RULE:

Examples:

A (2a)* = 2%a* = 8a®

B. (6x°)2 = 62(x*)? = 36x°

EAJREC R )
y2, GyR — F027 27ye

@ _ 2 _ e

6. NEGATIVE EXPONENTS: fa factor in the numerator or denominator is moved across the fraction bar, the sign

of the exponent is changed. _
G

Examples:

1_r
¥

B 472

B (Bx72y)(=2xy~

6. (-2xtymyt = ()
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Multiplying Monomials

Multiply.
B (59 (ax?)
(5x2)(ax?)
(G- a)(x?.x?) Group factors with like bases together.
206 Mltily.

B (-ax?)(av)

(~ay?)(ar?)

(=39 y9) Group factors with like bases together:
—12xy7 Mutiply.

@ (San)(arer)(er)
(Ban)laretien)
(% , 5](,.1 <a?)(b-b?)(c?)  Group factors with like bases together.

3a°h’c? Multiply.
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Multiplying a Polynomial by a Monomial
Multiply.
B (e 4a)
AN
(5)2¢t 4 (5)x+ (M Distibute 5.
10x? 4 5x 4 20 Multiply.
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Multiply.

1Bl 2vy(ac-y)
v
EbeY)
(2xy)ax+ (26y)(~) Distrbute 2¢%:
(2-3)(x? - y+2(-)((y-y)  Group like bases together.
6’y 2xtyt Multiply.
1€ 1ala®p+207)
7 W
alah +2b)
(4a)ab + (1a)b® Dstubute 4o,
(@)a-a?)(b) + (4-2)(@(p?) G e Bagesitopsies
1a%b+ sab? o
m Multiply.
20 2(4x% + x+3)  2b.3ab(5a%+B)  2¢. 55 (r—35)
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‘To multiply a binomial bya binomial, you can apply the Distributive Property
more than once:

7N

(r+3)(x+2) =a(x+2)+3(x+2) Distribute.

B R

—x(9+x(2)+3(x) +3(2)  Distribute again.
Multiply.
Combine ke terms.
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Another method for multiplying bmnmla.ls is called the FOIL method.

1. Multiply the First terms. (x+3)(x+2) ->x-x=x?

o
A
2. Multiply the Outer terms. (x+ x+2) -> X-2=2Xx

)
3. Multply the Tnner terms. (x+3( +2)>3-x=3x
( +2)>3-2=6

4. Multiply the Last terms. (X +3

e
(x+3)(x+2)=x*+2x +3x +6=x*+5x +6
{7 o 1 (L
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10.

3.
6.
19,

—3xx’—4x+6)

. (e+ 1)(x-2)

- (y-3)(v-5)

. (x+5)(x? —2x+3)

.

.
7.
20.

. sxy(2xy’ —y)
(x+1)
(40 - 2b)(a- 3b7)

(3x+ 4)(x? = 5x+2)

12. 5m*n’ - mn(4m — n)
15 (x—2)
18, (m? — 2mn)(3mn + n?)

21. (2x—4)(-3x% +2x-5)
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Integer Exponents

WORDS

Zero exponent—Any
nonzero number raised to
the zero power i 1

Negative exponent—A
nonzero number raised to a
negative exponent is equal
to 1 divided by that number
raised to the opposite
(positive) exponent.

numeers | ALGEBRA|
=1 123021 [ Kfx#0,thenx=1
o1 (3
19°=1 (3
1-1 x#0and nis an integer,
=3 [rxsomn teger,
thenx-"
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Manufacturing Application

‘The diameter for the Model A Ford piston could vary by at most 10~ inch.
Simplify this expression.

10~ inch s equal to s fnch, or 0.001 inch.

m Asand fly may have a wingspan up to 5> m. Simplify this
expression.
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Zero and Negative Exponents
Simplify.
B

5°=1 Any nonzero number raised
to the zero power i 1.
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Evaluating Expressions with Zero and Negative Exponents
Evaluate each expression for the given value(s) of the variable(s).

A xforx=2
2t substitute 2 for x.
2t=l_1 Use the definition x~"
272
B %-fora=8andb=—2
80 (-2)° Substitute 8 for a and —2 for b.

e Sinpilty expresions with exponeiits.

; S . Wite the power in the denominator as a product
2(-2)(-2)
1

1 simplify the power in the denominator

simpity.

Evaluate each expression for the given value(s) of the variable(s).
3a. pforp=14 3b. 8a-hfora= —2and b=6
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What if you have an expression with a negative exponen
suchas 1,7

adenominator,

Definition of negative exponent

x9  substitute -8 for n.

Simplify the exponent on the right side.

S0ifa base with a negative exponent is in a denominator, it is equivalent to the
same base with the opposite (positive) exponent in the numerator.

An expression that contains negative or zero exponents is not considered to be
mplified. Expressions should be rewritien with only positive exponents.
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The "Commutative Laws" say we can swap numbers over and still get the same answer ..

. when we add:

a+b =b+a

Example:
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.. or when we multiply:

axb =bxa

Example:
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The "Associative Laws" say that it doesn't matter how we group the numbers (i.e. which we
calculate first) ...

... when we add:

(@a+b)+c =a+(b+c)

(6+3)+4 6+ (3+4)

.. or when we multiply:
(axb)xc = ax(bxc)

J%EEE

(2x4)x3 2x(4x3)
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The "Distributive Law" is the BEST one of all, but needs careful attention.

This is what it lets us do:

[TTT]
[TTT] =
[T

3x(2+4) 3x2 + 3x4.

3 lots of (2+4) is the same as 3 lots of 2 plus 3 lots of 4
So, the 3x can be "distributed” across the 2+4, into 3x2 and 3x4

And we write it like this:

ax(b+c) =axb+axc
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Summary

Commutative Laws: a+b=b+a
axb =bxa
Associative Laws: (a+b)+c a+(b+c)

(axb)xc = ax(bxc)

Distributive Law: ax(b+c) axb + axc
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base < a" exponent/index




