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Unit 3: Powers and Exponents
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3.1 = Using Exponents to Describe Numbers

Exponential Form: A shorter way of writing (E{Jw‘éd multiplication, using a base and an
exponent.

A
¢ 5 X 5in exponential form is 5 .
e The above is read as “5 to the power of 2” or “5 squared”.

Power: An expression made up of a bo»se and an ef{aoneq-’r_

bavSf, - / E,XPor\eﬂA

"

Powser

Base: The number in a power that you YY\UH'qu ’l# - by itself.

Exponent: Tells you the number of times that the base is multiplied by itself.

e In43, 4is multiplied by itself 3 times: 4% = H XUxy

Example 1: Write as a Power in Exponential Form then Evaluate

a) 2x2x2x2 4 paclOrS o-f .
= 9\.1
= b
b} (=3)(=3)(=3)(-3) 9 fau[ors D'F C"S)
= (-3
= S’) |
9 OO 3 foclors of (3)

2/ N2/ \2
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g wxwxon 5 Lo of
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**Be careful with NEGATIVE bases, notice the difference between:
bose = Y —42 (—4)? box=(Y)
P)?memk 2R = - (y 3) exponent = &
= - (4xu) = (-4)x(-4)
= -1k - 1

Example 2: Evaluate each Power
a) 92

= 4x9
= 8l

= - (3x3) = =9

o) (—=2)*

= C,";j ’KC-})XC-Q)XC';)
- YU xu = |

d) (-5)°

. (-8)K(-533)
= (5% (¢-5) = - 135
o) (&

@‘(L)*Cz)

f) 1100

=-(1")

-
= l

gl 2(=3)?
= Ax(-DH*(3)
= X9 =1¥
Practice: Textbookpg. 79/# | =3 57,9 Py \b
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3.2 — Exponent Laws

Example 1: Multiplying Powers with the Same Base

Rule: When multiplying powers with the same base, we can ADD the exponents.

a™ x g = g™t

(Axax2) < (2 3)
N

\
90
o
LD
W
*
)
i 1}

Example 2: Dividing Powers with the Same Base

Rule: When dividing powers with the same base, we can SUBTRACT the exponents.

53_0__53_ §X5x5><5x5>46’><5’{5’
,5?‘3 I YT

5
5 =5
= hH

Example 3: Raising a Power to Another Power

Rule: When a power is raised to another power, we can MULTIPLY the exponents.

(am)n = g

a) (2%)? LgS)a = (23)7(@-3)
3.2

- 2 = (A3 ax) 5 (Ax Ax )
- 2°¢ = Q¢
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Give It a Try: Use Exponent Rules to Write as a Single Power. Do not Evaluate

0 () 6)

a) 4° x4°
sy 3+5 | 5+ b
'Y :(3) 7
= Y (1)
“ 3
5 . Q4 (-4)°
C)8 TBL‘ d)(_4)2
5 - 3-2
= ¢ = (-4)

' !
=(-4)

£ () x (¥)°

3+5

Give it a Try: Use Exponent Rules to Write as a Single Power, then Evaluate

0 () 6)

a) (22232

253+ 2+4
= () ég :(—5—2
- ) - 4
= AXNARAXAXA XK = LY
€)12° + 12° d) ((66))1:
= /(;6‘5 :(6)10-%

= [ =(b)

S b~
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e} ((-3)%)° iy =5
o P §
- "3 ;,
:(E;))L‘ | X
_ (DENED) 7 X
= %\

Example 4: Raising a Product to a Power

Rule: When a product is raised to a power, we can distribute the power to each factor in the
product.

(ab)™ = a™ x b™

;;'):{(3><2)z1 (3)(;01:. (3x;)x£_gxg§
= q9gxH

:3(3

Example 5: Raising a Quotient to a Power

Rule: When a quotient is raised to a power, we can distribute the power to both the numerator
and the denominator of the quotient.

m am

() =3

0 (-6 6)6)

o o AXAX2
B 33 37‘\5*3
2

¥ = 2 b
:&? 33
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Example 6: Bases with Exponents of Zero

Name:

* a"
0\7\

Ve

1ed

.

O

—
—

Q

n-n

]

[ Rule: All numbers (except zero) raised to the power of zero equal one.

a’®=1

]

Give it a Try: Use Exponent Rules to Simplify, then Evaluate

a) (2x3)* §

It

. 23 xg

_ . \(3

- b X &l PP

= 24k 1249 6
()
=17
o

Practice: Textbook pg. 86/# | — 3} g—q ) \ \/ 1L‘+' \5’ QO

b) (4 x 5)2

= yryg?
= 16 X &5
= Hoo

l ia
% \n
o »~
>

¥Yoow

—
—_

\



+

Math 9

Name: K’e"-l

Exponent Laws

Multiplying Powers

Dividing Powers

Power of a Power

Power of a Product

Power of a Quotient

Zero Exponent
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3.3 — Order of Operations with Exponents

Coefficient: A_NpmMBey  that multiplies an expression.

e In —5(4)?, the coefficientis _— 5 :

Example 1: Evaluate Powers with Coefficients

b) ~3(~5)2 (-5)" = (-5)(-5)

a) 3()*
- 34 Q! =3x 16 - -3(2%)
- 3xaxdxaxa | =% = -35
= L"g ©
) 44 d) 6(7)° (P = |
= —'[.'-Iq] — é(,l) ?raf_wfs
Expenen
= “D‘l""'qu L'] = b AT My lefcaﬁm
el BEDMAS | — Aoy
Example 2: Evaluate Expressions with Powers e 1110 o
a) 42—-8+2+(-3?) b) —2(—15 — 42) + 4(2 + 3)3 > o
= b -5 2+(-9) = -(-15-16) + 4 (8Y’
=16-4-9 = *2(—5]) t H(IQS)
= 16 -13 = b+ 500
=3 - 543,
c) 8(5 + 2)% — 12 + 22 d) —[2 + 3(2% + 4%)]
= (- 125 Y = —[a+2($+1b)]
= §(49)- 3 o
- 391 -3 = 3%9 i Dfsm)]
, = —[a+ 7]
Practice: Textbook pg. 91/#
":’LI 9

112, Yoce Sace b |5 16
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3.4 - Using Exponents to Solve Problems

Example 1: Use Formulas to Solve Problems
Write an expression using exponents to solve each problem.

a) What is the surface area of a cube with an edge length of 4cm?

Tre sudoce oven of o cube 1o

SA= 65>
If s=Yy
SA= 6> o
= 6(l6)

= 9%

TRe surfae oweon is b em®

b) Three squares are attached to a right triangle. Find the area of the square attached to
the hypotenuse in the diagram.

2
O\a 1"01:C,

area = ?
()% (1) =c* z&mﬁk/
25 + (44 =c? 2em

bG =¢ |

Tre oaceo of the squace oHucked 4o
He Wpolevse i 169 em?,

10
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¢} Acircle is inscribed in a square with a side length of 20cm. What is the area of the

shaded region?

A(ea o{, Shodﬁd rejian - A(eo\ o\_f SCCUO({’,

— AreaL 0€C;r€lﬂ I

A
AS‘L‘)O‘(C =5 ) Adrcle = Tfa Z
= K
_ L?gﬁ 2 = T (10) —
- e - T (100)
s 314 em?

Ashaded (egn‘on % 400 = 34 = GLem®
Example 2: Develop a Formula to Solve a Problem

A dish holds 100 bacteria. Under ideal conditions, the bacteria double in number every hour.
How many bacteria will be present after each number of hours?

a) 1hour
b) 5 hours
¢} nhours

o) After Ih the number doubles.
100 X3 = A00 hoctero.

h)  Afler Bh, Hee number doubles a[’:\/(; 1 mes

|00 X A XAXAA L XA \
- 100(3%) = loo(32) = 3300 backria,

) Aec n \r\ou(s, e number doubles n Fmes
Nomber of hacterion 100 ( 9“)

Practice: Textbook pg. 98/# \ - 3/ 5} )O
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