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2.2 Laws of Exponents

Chapter 2

Key Ideas

Laws of exponents are important because
they offer us a quick way to perform
operations to simplify expressions.

Laws of Exponents

Fora = 0, p is an integer and m and n are
natural numbers.

Product of Powers d" xa"=d"""<«-%M¢
base
Quotient of Powers a" +ad"'=a"™" ;ame
ase
Power of a Power @' =a™
Negative Exponent a” = ip
a
Identity Exponent  a'=a
Zero Exponent a’=1
o~ V.
Fill in the blanks.
@ 057 @ = ol @ a +a
a 5°x5° =5 7 a. 5+ 5
=5
2+4
b. 7°x7" = b. 2°+2°
6
@ as Lp ® a=a
a
a 5—2 — ] qa. 7.I =
5 1
6 1 b.6 =
b. 3° = -
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J Examples
roduct of
43 X 42 43 X 42 sowerst
=4x4x4x4x4 R ki
=4 -4
44 R
CARAXAXAXA =4
43 1X 1 — 43
Se @) <o
=4 x4 S 4372 i
—4x4x4x4x4x4 =4°
=45
Iry/ t_hgs,e,‘!l : '\
— am—n @ (am)n = amn
— 5 - qa. <23)5 _ 2 X
=5 _
= o2 b <34)2 — 4x2
4 8
@ aO = ]
a. 5% =
b. 4 =



—
Practice |
Fill in the blanks. _—

@ a. 3¥x3¥=3 * =__ b. 48+4°=4 =~ =__
c. (63)4:6 X = d (42)5:4 X =
e 32=_L f, 4= g 5=__ h 2%=__
3
i, = . 20= k. 4° = . 3%=

Evaluate each multiplication or division of powers. Write the answer as a single
power. Show your work.

3%x 3 @ 5°x5? 6" x 62 @ 8'-8°

® 10°+10° ® 10°+ 10 @ 2°x2’ ® 7°+7°

Write each answer as a single power.

@y =__ @ 4=___ 8=___ A0%°=___

® @)'=___ ® 8)=___ @ (P)°=___ ® AYY=___

Express each answer as a power with a positive exponent.

@ 2° ® 5 ® 10° @ 6 @*ﬂf
1V2 _(2y?
) =) =2

-3 142 Ty® 2\? Lis the rIciprocaI ofl
3 ® (3) (5) @ (%) 1 2

Number Sense and Algebra (Grade 9)

27



Chapter 2

Key Ildeas . J Examples

V9 X9 =9 < faxfi-a

Squares are powers with an exponent A A
of 2. When a number is raised to the power 3 3
of 2, we say the number is squared. On the
other hand, square roots are the opposite J97 29 <« (74
of squares. A
J81

Square Root Rules

Consider a = 0. Consider g, b = 0. A A A
6 2 3
.\/;X«/;=a ’W=«/€Xﬁ
B . [ o [0 49 . fa.i
J; a ; ﬁ,wherebzo T_WGJ;:F
e Ifa’=b, then b =a. ) 4
/ 42216,5016 =4 < [*Z"
'L'g;ythese!l - '\
Fill in the blanks.
® JaxJa=a ® = Jab =Jaxb ® Ifd=b,
then /b =a.
a. J4xJ4= o.a/qxw:ﬁx’
a. 5 =25
b. /10 x/10 = b.J25x2=J25X’ 25 =
b. 45°=2025
o Wa2a ® [a-da
b b J20.25 =
a. 16 = 100 _ 4100
R e 3y 9
| o (3=
b. 202 = 4 16
9 -
N &=_’ 16
4" 2
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Evaluate each square root without using a calculator.

@ \/? o — @ ﬁ X \/g = ['l 02 —
©® [7xJ7=___ 122 = ® (/35) =
® J[4x4 = ® o2x/32=____ @ Ja5x2 =
@ % = i = @ m =
9 S 105 - V2
Simplify the square roots. Show your work. ﬂ
Hint
N12 20 —_J
To simplify.a square root, first
= X3 rewrite the number within the root
as a product of the largest perfect
= X3 square possible and another
number. Then find the square roots
_ ﬁ to simplify.
eg. 75
25 is the largest
= f
® 27 @ 50 = X e
=425 x+/3
=5/3
@ 32 @ .54 @ /48

® J72 = ® J120 =
@ N .l 50 = N 200 =
@ A/ 243 = A/ 363 =
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