Math 9 Adapted LG 2 - Expectation 1
Exponents

Understanding Exponents:
We use exponents as a quick way to show repeated multiplication.
For instance, if | multiplied 2 three times,

instead of writing it as repeated multiplication: 2x2x2 === | could write it like this: 23

The number being multiplied is the BASE.
\ 23 Exponential
\ Form

How many times it is multiplied is shown with the EXPONENT.

Evaluate means “what does it actually equal?” 23 =2x2x2=8
Repeated Base Exponent Exponential Evaluate
multiplication Form
2x2x2 2 3 23 8
2X2x2x2x2
3x3
5 3
10*

Ask a teacher to show you the exponent button on your calculator to evaluate these:

210 - 39 - 137 - 1999 -



Exponential
Form

Base

Exponent

Repeated multiplication

Evaluate

23

2X2Xx2

32

54

5x5x5x5

8x8x8

9x9x9x9x9x9

103

49

16

27

23 2 3 2x2x2 8

32 3 2 3x3 9

54 5 4 5x5x5x5 625
62 6 2 6x6 36
83 8 3 8x8x8 512
96 9 6 9x9x9x9x9x9 | 531,441
103 10 3 10x10x10 1,000
72 7 2 7x7 49
24 2 4 2x2x2x2 16

33 3 3 3x3x3 27

Be sure to always check your

work!

E—




RULE: If the exponentis 1, the answer is the base.

21 = 2 3451 = 45.291 = 123451 =
1a. 2 1b. 52
Evaluate WITHOUT USING A CALCULATOR (you
can use a multiplication table):
2a. 3° 2b. 82
3a. 0% 3b. 100
4a. 107 4p. 0%
5a. g 5b. &
Answer Key
1a. 2 1b. 25
2a 27 2b. 64 6 a. 104 6b. 62
3a 0 3b. 100
4a. 10000000 4b. 0
w8 s 7a. 4 7b. 72
7a 16 7b. 49
Z: ;(1)00000000000 :: 1 Ba_ 1006 Bb 19
10a. 10000 10b. 8
9a. g 9b. 1%
10a. 1002 10b. 2°
RULE: If the exponentis 0, the answer is ALWAYS 1.
20 = 1 5550 = 7.230 = 12345° =

We can write these rules using the letter x to represent any number. So.....

X

1

=X

x%=1



The Product Rule
Ways to show multiplication: 2 x 2 x 2 can also be written like: 2-2-2 or (2)(2)(2)

RULE: When multiplying like bases, keep the base and add the exponents to write as a
single power (one base with one exponent).

Multiplying Repeated multiplication Single power
2% x 28 2x2 x2x2x2 2°
13t x 13?2
93 x 9%
Can’twrite as a single
27 x 37 The base is not the same!! power!

This only works if the BASE IS THE SAME! Write as a single power if it is possible:

1 10 _
1. 2° x 2% = 6. 1! x 22 =
2. 310 X 210 = 7. 510 X 510 -
3. (—23%) x (—23%) = 8. 7.3% x 73*% =
4, 134 X 132 = 9. 94-1 X 922 -
3 4 _
5. 233 x 23% = 10. 123* x 12310 =

We can write this rule using the letter x and m and n to represent any different numbers.

m n _

LT = ymin

X



Simplify these expressions:

1 7 8
6'-6
>
3
g7 8
Check your work:
L P
"
8. g b8
5 2
3.3
3.3 5.5
"
3.8 505
7 9 7
33
3.3 S LR
3 3
9.
3.3

10. g1 g8

Try these toughies...remember your rules when adding negative and positive numbers:

1) (-5, (-5)"

5 (-13)%, (=13)™

3) (1.4, (1.4)°




The Quotient Rule

Ways to show division: 12 + 2 can also be written like: 12/2  or 7

RULE: When dividing like bases, keep the base and subtract the exponents to write as a
single power (one base with one exponent).

Dividing Exponent Work Single power

25 . 22 Subtract the exponents 23
5-2=3

Can’twrite as a single
57 + 37 The base is not the same!! power!

9920
997

76
74

1010 / 85

(-5)° + (-5)?

4_12 / 411

322 + 32




We can write this rule
using the letter x and m
and n to represent any

Simplify these expressions:

1 46 2. 48
L r different numbers.
m
X~ _ .m-n
n o X
X
3 97 4 86
96 8t
Check your work!
5 34 6. 76 - .
34 7 )
3. 9 d. 8!
90 Bl
7 72 8 98 - o 78
7! 94 '
ke 8 9R
7l 9t
9. 45 10. 83 0 45 0. g
Sometimes we use a variable (letter) to represent an unknow number.
7
§—3 = x* or @H(q*»=q° or y0=1 or ml=m
Try these:
T10 _ kO = :25 120 = hl =
L= GG
(sM)(s%) = p'= g°= s _
$35

Ask your teacher for mini quiz 1



Raising a Power to a Power Rule

Power to power Expanded form Single power
(5%)° (5 (5*)(5?) 5°
(10%)*
(—3.5%)3
Write as a single power: Rule: when raising a power
to a power, keep the base
L (94)2 2. (39)9 and multiply the
exponents.

(Xm)n = xmn

oy ")
1 (94)2 (3'))
5 (31)7 6. (46)8 ; -
CON G
=4 =g
(3')7 6. (4()&
7 (81)2 8. (70)3 . y

9. (61)0 10. (26)7



Order of Operations

Example 1. 60-25x4+2+32

Example 2. (102-80) = 5 + (23 + 6")

"
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Remember your multiplication rules when dealing with negative bases:

Example4.  (-4)% = (-4)(-4) =

Example 5.  (-2)® =(-2)(-2)(-2) =
If there is nothing to do inside a bracket move on...

Example 6. (-2) x5 +(-5)2

ia O

+ UOISIAI

2
=
=,
9
=
o
=,
o
=
b3
m

Work Frol
left to right

+ uonippy P
- uonpenqns N

Work from
left to right

Sometimes you can have a bracket within a bracket —work from the inside out:

Example 7. ((5+2)-4)x 2=

Example 8. (4-(-2)) +(22-14°)



Try these:

(=5 —2x(=9) +6 3x10+ 8 — 4%
(-9) - (-8)+2x 4 (=3)° =2+ 8 = (=8)
8+ (—4) X (—6) +7 4% (—8)+6—(-2)°
10X 5 — (=6)" + (=8) (=5)°X3+5+9
(10 = (=5) — (=2)) X (=3)° 4% (—6)+8+3°

Ask your teacher for mini quiz 2



Check your work carefully!

(—5) —2%(-9)+6
=25-2x(-9)+6
=25—-(-18)+6
=43+6

=49

(—9)—(-8) +2x4*
=(-9)—=(-8)+2x16
=(=9) = (=8) + 32
=(-1)+32

=31

ﬂ+{—4}:~:ﬂ+?
=8+ (—4)x364+7
=(-2)x36+7
=(=-72)+7

—65

10% 5 — (—6)" +(~8)
=10%5— 36+ (—8)
=50 36 +(-8)
=14+ (-8)

=6

—

10+ (=5) = (-2)) x (=3)°
=((-2) - (-2)) x (-3)°
0% (~3)°

0% (=27)
0

IX10+8—4°
=3ix104+8-16
=3048—16
=318-16

=22

(-3 =2+ 8+ (-8)
=(=27)—2+8 = (-8)
=(-27) -2+ (-1)
=(—29) +(-1)
=30

4x{—ﬂ}+ﬁ—ﬂ
=4x(—8)+6—(-8)
= (—32) + 6 — (—8)
=(—26) — (-8)

= =18

(5 %3+5+9
=25%3+5+9

4x(—6)+8+3°
=4x(—6)=8+27
=(—24) + 8 427
=(—3)+27

=24




Review LG 2 Quiz

Exponents flane: Do each problem and shade the path with the correct answer on the maze with a highlighter or colored pencil.
Begin here...
2 6
_5)4 (—)
4, 35 1 54 16 ( 3
3%-3 3 — 5 (_5)2 (_5)2 2126
> ()

] 5 -20
LT LTIl 5o

43 .43 .42 48 (—4)% - (—4)° (_4)1 E 3 ‘ E 2 (3)6 38.35.37
3 3 3
48 S 3 - 39
« 310 Py 3 320
74 . 74 78 331 324 33 310 You did it!!
37 37
©Benny Boyd 2023
Repeated Base Exponent Exponential Evaluate
multiplication Form
5x5
25
3 4
Evaluate:
440 = 781 = 130 = 1251 = y0 =
Write as a single power:
(BH* = (5%)? = (107%)° = (48%)° =

Solve:
44°+3% +5x6+8+(-2)=



