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5.1. Advanced Algebra DATE:
Properties of Exponents (Monomials)
Target 64. Simplifv expressions using properties of exponents
e G - W W v
v v v v Y v v w
nemials - a number, a variable, or a product of a number and one or more variables
/ Monomial b iabl product of a number and iabl N
Examples: 4x, 20x*yw?, —3, a®b® 3yz are all monomials.
Nete: Monomials cannet confain variables in denominators, variables with negative exponents, or variables under
radicals.,
Constant - a monomial that is a number without a variable.
2
0 00 -
Examples: é‘ I 1 |lI' {.l'} 00l | 3 i ,I'T,e-
Coefficient - the numerical factor of @ monomial.
Base - Inan expression of the form X" the base is x
Exponent/Power - In an expression of the form x”, the exponent/power is n
The degree of a monomial is the sum of the exponents of itsvariables. The degreeof a
constant is always 0.
'},mﬂ - dtjrf.c. =0 g‘ﬂgll"m — ‘if?}”ﬁ: 14
Examples: /
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Rewrite the following expressions using exponents.
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1. x x-x-x-y-y 2. 5-a-a-b-b-b-b-c-c-e
4 2 4 3 [
X 9 a.}'b c

Whriting Expressions WITHOUT Exponents
Write out each expression without exponents (as multiplication).

3. 8a%p° 4. (xv)*
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/PRODUCT OF POWERS N
5. Simplify the following expression: (First write out in expanded form, and then rewrite using exponents)
(5a%)(a%) 2
Guafonema) 2 ST 6, odd expomnh
PRODUCT OF POWERS RULE
For any real number a, and integers m and n,
a™-qm = ﬂ,m+ﬂ
6. a’-a* 7. wh-wl? 8. w-r® 9. (k) (k% 10. x* - 32
13 12
O Lad r(’ Jﬂ? Kajl
Multiplying Monomials
If the monomials have coefficients, multiply those, but still add the powers.
11. (4a”)(2a*) 12. (7wH(1ow®®)y 13, (21)(-3r%) 14, (3K*)(7K*) 15, (12x*) (29 D)
2o 70 w'? ~br® 21K 8 aVxiy2
If the monomials have a mixture of different variables, only add powers of like variables.
16.(4a’b*) (2a’h) 17 (2rt¥) (=37 18.(3k*mn®) (Tk*mP*a?) 19. (12x*9*)(2xp?)
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For any real number a + 0, and integers m and n,
m
1
_ am—h
aﬂ /_’J_,-""\-_ﬂ—"\
Dividing Menomials 2 -1 For + METHOD 2 .
20 —f2g2h? _ _ _F h 2=l fa¢ 9 /7 o
N A — -
f‘gh ,’_’—1’ ;l . ;ﬂ( H _F“Ff, ,J'L%
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exponents ONLY
| 3 -
e -2 —6&
20 7 = 28 2 X 3
2w I 4 ‘ 1 x —
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| PROPERTIES OF POWERS \
Suppose a and b are real numbers and m and n are integers. Then the following properties
hold:
Power of Zero: a® =1 Ex: ;f‘ 2|
(any number raised fo the power of zere is always ong) B
Power of a Power : (@™)" = g™ Ex: C ,.55")1 =3 5y
Power of a Product: (ab)™ = a™b Ex: (4} = 2.7
. ay™ a® 2475 25
Power of a GQuotient : (E) = (a_”)' b = 0 and Ex: ( -;-) = ---";'
a -1 B 1 B 3 5_ r'
») =) =& 2\ PR
(f}l) (a) (a ) (","{) - _?.—___; = ___.:_;:
- '."}'- =
Simplify each expression.
24200 ) ‘dl _ 31
) o
25. (b)) — o0 b = ||z
q- (o 90
26. (B9 = Ly = \0
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