10. [Exponents]

Skill 10.1

Evaluating whole humbers in exponential form.

e Observe the exponent. The exponent tells you how many times to multiply the base by itself.

60=1

number to the power of 0 = 1

power of 4/ A Exponent
Base
5 multiplied by itself

&l =
number to the power of 1 = itself

42-4.4=16 238-2.2.2-8

Q 2°= A. 2°=
2 multiplied by itself

=32
a) 3'= b) 2°= c) 2°=
=3.3.3.3 —| 81 —2.2.2 - — -
d) 5°= e) 1'= f) 4=
g) 7’= h) 6°= i) 10°=
) 3°= ky 7°= ) 9°=
m) 8'= n) 9°= o) 0=
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Skill 10.2 Evaluating powers with fraction bases.

e Observe the exponent. The exponent tells you how many times to multiply the numerator by
itself and the denominator by itself.

2 multiplied by itself
numerator, 2 to ) 3 times
the power of 3 J

23Exponent (2)3_2'2.2_ 8
Base | = 5) 555 125

denominator, 5 to\_- 7 - ;
the power of 3 5 multlph_ed by itself
3 times

Q. (3] - A. 3) -
7 7 — -
3 multiplied by itself
33
2 times
_2
49
3Y 1Y 2Y
_ — b —_ = - =
» [ (3] o [3)
_3.3.3 [ o7 _ _ _ _
101010, | 1000 I I
1Y 2Y 3Y
— | = Z| = f | =
i @ [3) (3]
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Skill 10.3 Raising a negative number to a power. EF.I

e Observe the exponent.

(-5)%=-5 (-5) (-5)°=-5 - (-5) - (-5)
=+25 =+25 - (-5)
__
positive resu - 125

Q. Evaluate (-4)° A. &)
=—4-(4) - (-4

=64

even exponent

a) Evaluate (-9)*

9.9 =| 81

j) Evaluate (-6)°
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b) Evaluate (-2)°
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c) Evaluate (-1)°

f) Evaluate (-2)*

i) Evaluate (-3)°

I) Evaluate (-5)°
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Skill 10.4

Multiplying powers with the same base.

e Add the exponents of like numbers or like variables (letters).

Example: 8%.8* =@ .8-8)-(3.8.8-8

— 83+4

— 87

In general: a™-a"=am*"

e The size of the new exponent tells you how many times to multiply the base by itself.

Q. Simplify and evaluate 6 - 6°

A. 6-6°

_ 142 —Ca e cxporen)
=6°

=216

a) Simplify b’ b*

:b2+2 _ b4

j) Simplify and evaluate 5°-5

- | a’b*?
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b) Simplify z-z°
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c) Simplify y°-y?

f)  Simplify m® - m*

i) Simplify and evaluate 5 -5°

I) Simplify and evaluate 3737

o) Simplify g’h’- gh’
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Skill 10.5

e Subtract the exponents of like numbers or like variables.

Dividing powers with the same base.

Example: g5.83-8° _8-8-8-8-8

83

8- 8-8

= 85-3-82=64

In general: am™+a"=am" "

e The size of the new exponent tells you how many times to multiply the base by itself.
Hint: A number or a variable without an exponent actually is to the power of 1.

Q. Simplify and evaluate 2°+2°

A. 2°+2°

_ 99-3 — subtract the exponents

= 2
=2-2-2-2-2-2
= 64

a) Simplify ¢*+¢°

j) Simplify and evaluate —

6 4
m) Simplify 2L
p
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b) Simplify p®+p’

a 5 b3
n) Simplify
ab
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c)

)

i)

)

Simplify »°+7r?

7
Simplify —
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Skill 10.6

e  Multiply the coefficients.
e Add the exponents of the like variables.

Example: 2a8- 3a2 :@ : .

= 6a%*2= 6a°

Hint: A number or a variable without an exponent actually is to the power of 1.

Multiplying powers with coefficients and with the same base. B

Q. Simplify 7a’b - a’b® A. 7a’b-a’b’

=(7-1 a7 . a3 b b5
multiply the coefficients (7 1) N )
= 7.g7%3. p'+6 —add the exponents

=7al%h7

a) Simplify 3¢*- 3¢ b) Simplify x’-2x c) Simplify 2p°-2p
-3 3" 1) - _
=90 t4+ ! = 9 ts = = = =

j) Simplify 6c°d-3cd

f)  Simplify 3m’-5m’

i) Simplify 7% - jk’

1) Simplify 4uv®-u’v
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Skill 10.7

e Divide the coefficients.
e Subtract the exponents of the like variables.

Dividing powers with coefficients and with the same base. B

Example: (12a°) + (4a?) = (12 + 4)(a° + a?) OR 12a° _ 12.a-a-a-4-4
= 3.5-2 43° 4 -4 -4
3
= 3a8 _ 12a 34
4

Hint: A number or a variable without an exponent actually is to the power of 1.

Q. Simplify (10/°) = (5% A. (10/°)+(5°) =

= (10+3)(°+’)

_fsubtract the exponents

= 2 .j6_3
= 2j3
a) Simplify (8¢*) + (2¢?) b) Simplify (6a°) + (2a?) c) Simplify (8h7) + (2h%)
=(8+2)(c’+c’) = -
d) Simplify (10m°) + (2m) e) Simplify (5z°%) + (5z%) f) Simplify (12f7) + (2f?)
11 3 5
g) Simplify S h) Simplify 122 i) Simplify 2
! 6b 2w’
=8+4Hhu" +u’) = =
=2-u =7 = 2 U4 = = = =
10 6 6
i) Simplify ¢ k) Simplify %4 ) Simplify
e’ 7q° 3w’
N 57K ... 6cd o 32
m) Simpli n) Simplif 0) Simplif
) Simplly ) Simplify ) Simplify =g 5,
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Skill 10.8 Raising a product or a quotient to a power. EB

e Raise each number or variable in the product or the quotient to the exponent.

Example: (ab)3=a3- b%=as%b? In general: (ab)™=a™- b™

e  Multiply from left to right.
Hint: A number or a variable without an exponent actually is to the power of 1.

Q. Simplify (2x)° A. (2)°
— 23 X x3
=8 x’
= 8x3
a) Simplify (—2x)4 b) Simplify (fg)’ c) Simplify (de)
= —24 . _x4 = = = =
=16-x" = | 16x*
d) Simplify (6m)’ e) Simplify (7r)* f) Simplify (3p)*
g) Simplify (=57)° h) Simplify (-4j)* i) Simplify (—2m)°
= —53 . t3 = =
j)  Simplify 6(2y)° k) Simplify 2(2¢) I) Simplify 8(34)
=027 0 S R
2 l 2 4
m) Simplify (—) n) Simplify Lsﬁ) o) Simplify [—)
n
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Skill 10.9 Raising a power to another power. g

e  Multiply the exponents of the number or variable.

Example: (a2* = a2-a2-a2-32 = g2+2+2+2
_ g24

In general: (@™)"=a™ "
= as

Hint: A number or a variable without an exponent actually is to the power of 1.

Q. Simplify (m”)* A. m)*
= myz

a) Simplify (v%)’ b) Simplify (»%) ) Simplify (1)’

— y4 2 — y8
d) Simplify (d?) e) Simplify (4°)° f) Simplify (1%
g) Simplify (w’)° h) Simplify (a*)’ i) Simplify (g%’
i) Simplify 2(5%)? k) Simplify 4(¢°)° ) Simplify 5(z%)>

:Z‘bj'bSZZ‘b3+3 — —

=2-b"" =| 2b° - _ _ _
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Skill 10.10  Simplifying exponential expressions.

e Use the appropriate operations to simplify the exponential expressions:
Multiplying powers (see skills 10.4, page 110 and 10.6, page 112)
Dividing powers (see skills 10.5, page 111 and 10.7, page 113)
Raising a product to a power (see skill 10.8, page 114)
Raising a quotient to a power (see skill 10.8, page 114)
Raising a power to a power (see skill 10.9, page 115)

Q. Simplify (6w’)*- w* A. (6w)7-w!
— 62 W2
=36-w" w
— 36 w10+4

= 36w
a) Simplify (4s°)*: s’ b) Simplify (5x°)°-x° c) Simplify (3x%)*-x’
SRR I B _ _
=16 5" s’ = =
= ]6 S6+5 = 16311 = = = =
d) Simplify mn®- (m’n’)’ e) Simplify ’m - (I’'m)’ f) Simplify (g’4%)*- (h*)’
d2 4 a3 5 h3 3
g) Simplify (?) h) Simplify (?] i) Simplify (TJ
@y _ _
= = =
dZ 4 d8
IR S W -7-): [ [
CQd 7 26 3 a6
i) simplify o7 8m K) Simplify o~ ) Simplify 1% 3%
12m? P x
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Skill 10.11

e  Write the reciprocal of the base number.
e Raise the reciprocal of the base number to the corresponding positive exponent.

Positive exponent

2 ) Feaproca)

Raising a number or a variable to a negative power.

n

Ingeneral: a =

Q. Evaluate 47

A 47
1 - -
= — Write the reciprocal of 4
4’
1

1
16

4 - 4 — Multiply 4 by itself
2 times

a) Simplify f~

d) Evaluate »°

g) Evaluate 107

j) Evaluate 47°
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1000

b) Evaluate v~

e) Evaluate w

h) Evaluate 37°
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c) Evaluate b®

f) Evaluate z

i) Evaluate 27

I) Evaluate 87
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Skill 10.12  Simplifying expressions involving negative exponents.

e Simplify the coefficients first.

e Simplify the powers. (see skill 10.6, page 112, skill 10.7, page 113 and skill 10.9, page 115)

e Express the answer using positive exponents.

Q. Simplify (12a7®) + (3a™>) and express
the answer using positive exponents.

A. (12a”°)+(3a™)
=4(a*+a”)
-
=4aq°

4

a6

a) Simplify 3x~ - 5x7 and express the
answer using positive exponents.

c) Simplify 7z° - 2z7° and express the
answer using positive exponents.

b) Simplify m™ - m* and express the
answer using positive exponents.

d) Simplify 4g”' - 7¢7* and express the
answer using positive exponents.

e) Simplify (63¢’) + (7¢”") and express the f)  Simplify (27w™) + (3w”’) and express the
answer using positive exponents. answer using positive exponents.

g) Simplify (2¢7)° and express the h) Simplify (4¢")® and express the
answer using positive exponents. answer using positive exponents.
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