MODULE 5 LESSON 2 NOTES DIVIDING MONOMIALS
PROPERTIES OF EXPONENTS:
Name Words Symbols | Example Justification
Product To multiply a™-aq" a* - ql? 3 factors 5 factors
of two powers = q™mtn = q**t12 98.98-19.9.9:9:2:D6 D DigpD8
Powers that have the = ql6 PR
same base,
add their 2factors 4 factors
exponents. 32:3%=3:3+33+3+30r3%
2 + 4 or 6 factors
Power of | To find the (a™™ | (k%)° = k5° 5 factors
a Power | power of a =q™" | =% %5 . T I h i
power, (4°)" = (49)(@9)(47)(4")4")
multiply the =42+2+2+4242 o
exponents. — 410
3 factors
83 8 (. 8\(,8
(%) = (2°)(z°)(z°)
. B+848
= 24
Power of | To find the (ab)™ (—2xy)3 (xy)* = (xy)(xy)(xy)(xy)
a Product | power of a =a™p™ | = (—2)3x3y3 U — )
product, find = —8x3y3 B 1 : BER LYY,
the power of =xy
each factor 3
and multiply. (6ab)” = (6ab)(6ab)(6ab)
=(6-606)a+a-a)b-b-Db)
= 6°a°b3 or 216a°b3
Quotient | To divide two | a™ p*> 5 factors
. - _ b15—7 W i Sl
of powers with pm b7 TE
Powers | the same =a™" | =p8 4° 4.4.4.4.4 _, | 2
base, subtract 8 4-4-4 _ii -
the 1.1 1 5_30r2factors
exponents. 3 factors
6 factors
11
b
L L L L ST T e
£ 3.3 SE—
L1 6 — 2 or 4 factors
o
2 factors
Power of | To find the (a)m (x)3 x3 3 factors
- —_ = — i,
a powe.:rofa bam 33 33 2\3 _ (2\(2 2_2.2.2“2_3
Quotient | quotient, find _a i 5/ ~\5/\5/\5) = 5.5.5 °'53
the power of pm =57 . . g ey
the numerator 3 factors 3 factors

and the
denominator.




Zero Any nonzero | a® =1 (—0.25)° Method 1
Exponent | number =1 4
raised to the 2—4 =2%~%  Quotient of Powers
ZEero power is 2
L. =20 Subtract.
Method 2
2 _3.5.0.0
? = 79.2.2 Definition of powers
1 1 1 1
=1 Simplify.
4
Since ;—4 cannot have two different values,
we can conclude that 2° = 1.
Negative | For any —n ez _ 1 Method 1
Exponent | nonzero 1 T 52 ,
number a and a™ - % = 82> Quotient of Powers
any integer n, 25 i
a™" is the 1 %
reciprocal of -n i _ 63 =8 Subtract.
a". In =a" 673 Method 2
addition, the =216 v
reciprocal of 82 _ 8.8 -
Q" is o S~ F.5.8.8.8 Definition of powers
) 4
1 e
=— Simplify.
=3 plify
2
Since :—5 cannot have two different values,
we can conclude that 873 = 8%.

Example: Quotient of Powers

ab8
ab?

a%s _ (_) b
ab3 a J\p3

= (:;5 = 1), (113 —3) or a*b5 Quotient of Powers

Simplify

Group powers that have the same base.

Check your progress:

x3y4-
)

x2y

. Assume that no denominator is equal to zero.

3 4
<x—> <y—> = (0D =xly® =xy?
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Example: Power of a Quotient

2p?\*
Simplify (%) .

(ZPE)J‘ (2v?)*

= Power of a Quotient

3 34
24(;12)4
- 3 Power of a Product
16p°
=37 Power of a Power

Check your progress:

h (%)

3

BxY  (3PaH 27(x*%) 27

43~ (@ 64 64

Gy (PO 256y 25,

(6)2 (6)2 36 36

Example: Zero Exponent

Simplify each expression. Assume that no denominator is equal

to zero.
2 _3x55‘ i b 1330
’ Sxy7 i
faﬁﬂ - fj(l) a[} =1
35y\° :t -
— 7 =1 =1 43
8xy =— Simplify.
= 2 Quotient of Powers
Check your progress:
0,,4
1) =2
y

@) <§_2> R G) O = W6 =»*

2x3y255
) (o)
10xy3z*

2x3y275 0
7 " | =1
<10xy3z4>



Example: Negative Exponent

Simplify each expression. Assume that no denominator is equal

to zero.
b3t
a ==
O s 1o | 0 O :
= ( 1 )( 1 )(d—5) Write as a product of fractions.
— (1)(<2)(4> s |
_(iﬂ (1)(1) it
Z
=£ d> Multiply fractions.
B3
—3a— %7
" 21275
ﬂ = (_—3) (“—_4) (b—?) (L) Group powers with the same base.
21a2b7c—5 21\ a2 J\B7 [\ ™5 i :
Ve B 5\ Quotient of Powers an
:T(a * 2)(!’7 7)(Cq) Negative Exponent Properties
= _71 a~%p0c° Simplify.
1 (i)(l)c'j Negative Exponent and
7 \a® Zero Exponent Properties
CS 4 o
= — Multiply fractions.
7a® 2
_sq—zrs‘;
C TS ]
—12grs
23 —Zr:i o -2 s
_12;‘_3;_5 = (—132)(% (%) ;T; Group powers with the same base.
= %q_j’rd‘sg Simplify.
A9 _
=— Negative Exponent Property
4q3
Check your progress:
r—5¢4
1) =
>\ [s* (1) (1) sH\ [t3) st
1 J\1/\e3)  \us/\1)\1) 5
24 —2y4
) iy
24N (x72\ [ y* 1 z!
— =(—4)(x"%3 =2 — | = (—4)(x? (zY) = —4xy°z
(=) (x_3>(y_2 (=) = 0 () = CHEDEOE = —axy

. . . 11 1
*%%Do not confuse a negative number with a negative exponent. 371 = 3 " 3# 3
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Practice
Simplify.

78
N5
(78—2) — 76

84,12

2) =X

x2y7

8 12
(%) ();_7> — (xs—Z)(y12—7) — x6y5

5pq’
)

10p6q3

BEE) -G

= (5) @)@

(—)(QJ ()

5 (29

(2c°d)® _ (2)°(c*)°(d)® _ (2°)(c**)(d”)

7222~ (3@ (D))
_8c9d3
34326

2N 2

5) (42ac3b)
(4a?b)* _ (4)2(@)*(h)* _ (41)(a*?)(b)
(2C3)2 (2)2((,'3)2 22(C3'2)

B 16a*b? B (16) a*bh? _4a4b2
48 \4 6 ) 5
3mn3\?
6) (6n2)

(Bmn®)?  (3)2(m)?(n)?  (3%)(m*)(n*?)
(6n2)2 — (6)2(n®)?2  (62)(n??)

DIVIDING MONOMIALS

Assume that no denominator is equal to zero.

_(1) m?2\ /n _m®n
\4/\ 1 1) 4
7 ¥ ?)
YOHEH=9 — =4 y* _1
1 y*
8) (4m;;n5)0
1
mn
(3x2y5)°
%) (21 5y?)0
1
10)13-2
1372 1 1
1 132 169
C—S
1)z
S FHE-E (G
a3/ \g-8 “\c d3
g®
BPEPE
(ca?)’
12) (c*d9)—2

(0)*@™?)? (c>)(@™*?)

(C4)‘2(d9)‘2 - (C4"2)(d9"2)

c3d=° c3 d=°
= 84-18 _ <6T8> <d—18>

= (c378)(d~6""18) = 11412




