Prime Factorization and Exponents Lesson #3:
Powers with Whole Number Exponents

\ In this lesson we review numbers written as powers, and the exponent laws applied to poWers
with numerical bases and whole number exponents.
We extend the work to consider bases which are variable.

Exponents X, (ﬂ a

5x3x33 =37

In mathematics, exponents are used as a short way to write repeated multiplication.

The number of small cubes in the diagram can be calculated by the
repeated multiplication 2 x 2 x 2.

This can be written in exponential form as 23.

Exponents can also be used with variables.

The volume of the cube to the left can be determined by

a repeated multiplication @ X a X a or in exponential form a’.

a

Powers

A power is a number written in exponential form.

It consists of a base and an exponent.

State the base and the exponent in each of the following powers.

0 s oges 4 by (3 DOE" —3 ¢) ¥ 00+ X )
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A number that multiplies a vAariable is called a coefficient.

In the expression 7p> the coefficient is 7. _ XS = C(E‘FQC[ 6]4)['

State the coefficient in each of the of the following. .\// ]
8
a) 82 b) -32° 0 % *:/‘
cottigens:8
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Note that written as a repeated multiplication 7p =T7XpXpXp, {
whereas (7p)°=7p X7Tp XTp = TXp XTxpXTXp =TXTXTXpXpXp= 343p3. d
¥oase Tp (
| Write each of the following as a repeated multlphcatlon {
a) 3a* ©) 3(ap)* Vxabp x00 |
: b X a X !
(YUt et ekela® %"axmxaxbxbxbxb |
b) 3ab* d) (3ab)*
3xaxbxbxb)<10 Agx 3ab x3a0 £ 2ab b/‘bkb
AyBx3x xaxaxam D X
Evaluating Powers -

10°=10x10x10 = | )OO 3%= 3x3x3 x3= 8)
(~6)2= (~6) X (6) = + 2 & =-6xo- ~2(p

.V] .
The Zero Exponent COQ@Q\ Q\eﬂ')' = —|

Complete the patterns below by adding one more row. ~
10* = 10000 34 =81
103 = 1000 33=27
102= 100 32=9
10'= 10 31=3

we 1 3=

The results above are examples of a general rule when a base is raised to the exponent zero.
Complete: a = __L .

| Bvilvate the following. @) 6°  B) 9°  © = @) 26)°

A X =
Complete Assignment Questions #1 - #7 e> (L/ QX 6 | 1_)()03 ‘
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The Exponent Laws

The exponent laws with whole number exponents and numerical bases were covered in

previous math courses.

 The chart below extends the exponent laws to bases which are variables.

Complete the table as a review of the exponent laws.

Numerical Bases Variable Bases Exponent Laws
8°x82=(8-8-8)(8-8) a*xa’ =(a-a-a)a-a Product Law
=8 or 83+2 =a50r a3+g‘ @@ = Qm+n
83+82=§ﬁ£ a? = a2 =§'ﬁ'a QuotientLaw
m n a™ M-
a +4aq4 =——=
=gl or 832 =a ! or a3“3‘ a” O
(a #0)
((?)5 =@8-7)8 -7)8-7) (aCb;)% =(a-b)(a-b)(a-b) | Powerofa Produc\t Law
J / DS PHootion
=8-8-8)(7.77) =@-a-a)(DbD -
3 (aby" = am \O
= 83 . 73 =a3b~ ‘ B
(si’ (6)(%)(8) [a/J')’ LOJ[QJLQJ Power of a Quotient Law
7_ =| = — — Z =| — — — .
VAN RN VW \b/\D gr‘ ) ah
_ 83 a% b~ \Oﬂ
= ? = ;3

(b #0)

@? =(@@*@®

=(0A' A QA
G 2

=a® or a3*

Power of a Power Law

(a*‘)"= d M
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Use the exponent laws to simplify and then evaluate. /
.. 3 2 £ ’

a) 3.2~ /)_)3 ) 59 (=

! Class Ex. #5

| Usethe exponent laws to simplify. {

32w Gy O <86

li

| a) (a)4(a)3 b) x5x ) b7x b b4 o= f) (a 4)3

G ] et

.g) ( )] (st) k) (Za D (—3Pq)
g xj 9 o° Brpa’
81p9?

Complete Assignment Questions #8 - #22

'Assignment N .
1. State the base and the exponent in each of the following powers. \/ ( )
6 <
a) 8 b) k'3 c) 2F d) (~x)* e) (%) \/

2. State the coefficient in each of the following.

3 9
a) 517 b) 672 ) a® d) 14— e) isy_
3. Write each of the following as a repeated multiplication.
a) ¢t b) 5x° ¢) (ab)* d) (-5)° e) st
5 3
f) 2(2) g) (4a)>  h) 3cd® i) 3cd®  §) (3cd)?




