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4 exponent operations

.Podcasts that spread
* like the plague

that’s a good thing...)

*

iTunes totally sucked
me into podcast subscriptions.
Now I only turh the TV on to

catch the latest Lost episode.

Could you multiply that again? Could you multiply that again?
There’s another way to express multiplication that’s repeated over and over and over
again, without just repeating yourself. Exponents are a way of repeating multiplication.
But there’s more to exponents, including some smaller-than-usual numbers (and we don’t
just mean fractions). In this chapter, you’ll brush up on bases, roots, and radicals, all
without getting arrested for any sit-in protests. And, as usual, zero and one come with

their own problems... so jump into a podcasting exponentiation extravaganza.

this is a new chapter

111



podcast-palooza

Addie’s got a podcast

T've been producing
my own Podcast, but now I need
better quality gear... and new
equipment is expensive!

P‘\\Cm) Cf/f/cn‘kx‘b

Addie podcasts about crazy celebrities.

Addie’s been getting a lot more listeners lately. To take
it to the next level, she needs new equipment to deliver
an even better podcast... but that takes a lot of cash.

Addie’s got a website to host her podcasts, and she
wants to advertise on her site to raise funds for new gear.
She’s lined up some possible sponsors, but they won’t
help out until Addie proves she can get some real traffic
on her site. Addie needs to:

% A ™
Lo — ®

the next 2 weeks.

@ ..prove her site can generate at least

Addie’s ComFu-{;ﬂ- Wow, .{-’ha{;’s alot.
Can You say 19872

112 Chapter 4

...monitor the daily hits on her website over

5,000,000 hits in the next 2 weeks!



exponent operations

Let’s mobilize Addie’s listeners

Addie knows she’s i
got big fans. Here’ 5
to send out to her 3 top listene:Sr-e s a letter she’s worked up

Dear TOP 3 Listeners,

I'm trying to get some SpoONsors for the podcast
so we can buy some new equipment. There will be
some advertisers tracking the hits to the site
over the next Lwo weeks, and we need to have
5,000,000 hits in a single day.

please make Sure that you visit the site today
and send this email out TO 3 more people. If
everyone Kkeeps visiting the site and emailing 3
new people for 14 days: I think we'’ 1l make it!

Thanks,

addie from the starTalk Podcast (-

:|13FFﬁﬂ your pencil

Write down th ; .
the ond of 14 sae;gu:st;on to figure out how many hits Addie will
each day to visit hér SitUm[;ng,each of her 3 top listeners tells 3 m?,Et to by
e. Don't worry about solving the equation fre people
or now.

you are here » 113



repeated multiplication

harpen your penci
b solutl{ll'l Your job was to write down the equation to figure out how many hits Addie
o will get to by the end of 14 days, assuming each of her 3 top listeners tells 3
more people each day to visit her site.

Each day, we wultiply ‘b‘ldg' since

No. of hits = 3 times 3, every day for 14 days 3 move people 5ch nvones

hits = 3+330303030303030303030303 —_ Wow, that's a lot of threes...
.............................................................................. . ahd hay-d £° kec? uF wi{h.

4 IM Chat: Exponents )

114

[ That equation is HUGE. )
@ [Well, it's 14 days, and if everybody who gets the \

Jane email hits the site, that’s 3 times 3 for each day.

[ Hmm, | don’t really get why... )

Jane

Ok - so the number of hits on day two is 2
threes multiplied together. And 14 days is 14

Eljthrees multiplied together.

vound |

\'OUV\d

| keep trying to work this out with my calculator, but |
keep losing count of how many threes I've put in.
E [There’s a better way to do that. Do you

know anything about exponents?

Jane

Limes 3

Jo
EI ( Here’s an image. Here are the first 2 rounds. =%
\ roumd 7’

da\ll::)ﬁ J

vound 2

vound |  vound 2

vound 2

Addie — N\ vound 2
Jane \

vound 2

vound 2
vound 2
vound 2

Jo

multiplication over and over again. It works with

Jane your calculator, too. Two numbers, not a row of 14.

John

Exponents are a shorthand way to show L

Fo

Jane

I’'m lost. What are you talking about?

o ~/
Chapter 4




exponent operations

Expenents Up (ose

Exponents are a special notation used to express repeated multiplication. That’s
just what we need to figure out Addie’s number of hits without counting a lot of
threes: a way to show multiplying by 3 over and over.

When you see a number with an exponent, it looks like this:

C*Yonf-“‘h

F‘*XOéx *XeX..* X

base This means mulh?l\/ *® \_/

by itself “a” times.

The base 1s the number being multiplied (in Addie’s case, 3), and the exponent is the
number of times you repeat it (in Addie’s case, 14). Those two numbers are all you need
to put in your calculator, and you’ll get the answer.

F — — — — = = = = —= —_— —_— —_— — —= —= = = -

EQUATION CONSTRUCTION

Rewrite Addie’s equation using exponent notation, and solve (using a calculator to get the
number is a good idea).

This is the cﬂ\ua{:ion for Addic’s

v

I website hits.

| hits = 3°3330203020203020302023
b NN

I I
I I
I .................................................................................................................................................... |
I I
L e e e o o o o e e e e e e e e e e e

you are here »



exponential simplification

EQUATION CONSTRUCTION SOLUTION

Your job was to rewrite Addie’s equation using exponent notation, and solve.

That's 14 threes!

hits = 3232323030303030303030303e3

3 is the base betause it’s

the number being multipli d
I 9 multip I;\i:[;_s\-’-‘- 3'+K\l4' is the exponent betause that's how

I -------------------------------------------------------------------- many fimes: You -mH:i?l\/- 3 by. ibseld,.... N

I P Over 4 wmillion hits on the 14th day.
h= 3= 4,182,959 That's awesome... but not enough.

That's not going to cut it. T
need 5,000,000 hits to get
sponsorship. I need some help!

Whaddup, girl?
T can help you out... T've
got fons of friends, you
know. Have you seen my
Facebook page?

Addie’s brother, Alex

116 Chapter 4




exponent operations

Can Addie and Alex get enough hits?

Alex has offered to send off another round of emails for Addie. He’ll start
with 3 friends, just like she did, and try to help get 5,000,000 hits in 14 days.

To figure out the total number of hits, you’ll need to figure out how to add up
both groups that Addie’s working with. In chapter 2, you combined like terms
to help Paul on his road trip, and this is the same idea. You may remember
from chapter 2 that a term is any part of an equation held together with
multiplication or division. Since an exponent is just a shorthand version of
multiplication, that means exponential terms with the same base and
the same exponent are like terms.

With exponents, you can combine terms that have the same base. Let’s try that
out and see how it works:

Math Magnets

Write the new equation for the number of hits that Addie and Alex
will get. Will she reach 5,000,000 now?

Addie contatts 3 friends... Now Alex eontacts 3 friends, too.

L

Use » be the
ber ok TS T e e
" =" Exponents with the
1‘ = 2( ) same base ave like terms.
h — < That’s the 4, |
number of hits

Yes

you are here » 117



mutiplication or addition?

Math Magnets Solution

Write the new equation for the number of hits that Addie and Alex
will get. Will she reach 5,000,000 now?

Addie contacts 3 friends.. Now Alex contacts 3 £eiends, too.

Eﬁyoncn{‘,s with the

same base ave like terms.

£ - Tha‘(:)s

—_ th
1‘ = I 9,565,938 '"“’“bfkoihtizca’

Did they get 5,000,000 hits? Yes

Wait. Why is that
2(3') and not (314)%?

Because (3'4)? is multiplication, not addition.

A term is something held together by multiplication, which

means that the entire exponential term is treated as a group. S 3% s one Lerm,

When you group two like terms together, you’re adding those not twe-
terms together. But if you take those two terms and use

exponents (that ? at the end of (3')?), then you’re multiplying,

and that’s not what we want. Look:

Remember — the exponent

means You muH:iPI\/,

/‘@ += 2(3'") Q\ (314)2 = 3%« 314-‘_J

This tevm Flus'f{his means two of This is ")uS‘{‘, another way o write
torm . the same for, mulkiply 3% by itselé 2 times

118 Chapter 4



exponent operations

Ok, so (3"*)2 isn't the right answer,
but how would you work that sort of problem
out, anyway? I guess we could write out a
bunch of 3's in a big line?

Well, that would work, but that’s a lot of threes...

Writing out the multiplication by hand will work; it’s just not very convenient. .
Look how long this thing turns out to be: So many s

(314)2=314.314
(3:.3+3-3+3+3-3.3+3-3.3+3-3.3)(3-3-3+3-3-3+3-3.3.3.3.3.3.3)

=3 What's the final exponent? Count
r~__ them up and fill this box in.

But look, there’s a pattern! Here’s what this means:

b N .
x9) = X V= Mubiply 2014, it's the same thing
( ) you go{:/ when we did it the long way-

We combined those exponents with like bases before. Is
there anything else we can do with like bases?

Exponents with the same base are LIKE TERMS.
That means they can be added, subtracted, multiplied, and divided.

Try division:

31 3.5uB3Bv8.3.533.8-3-38+3
3

3 L]
32~ 3.3.3.3:3:3:8:3:3:3-3-8

=3 D 3 /k "F You write it ou{:, You £an

see how many Faetors you

~ rpen your pencil pan dhde ot \

Write the general form to combine like terms. We've gone
ahead and done the first one for you.

314
B T T L 3 e
(34)" = = (—v3“-32—x“-x”—

Go batk to writing the whole thing out i
You need {'p, but You tan -Cigwc it ou'(:!

you are here » 119



different powers

N harpen your percil

salutmn Your job was to write the general form to combine like terms.

For division, you €an Jus{‘, subtract
the dcnomina{‘,o\r c%?oncn{: ‘crom
£he numerator exponent (it's just
a a\uick way to cigwc out whith
ones You divided out). j{

You just multiply the two 303:3+303+3:3:3+3:3:3433:3:3+3
expanents toncther. C e

Start by doing it the |on3 way — it's 16 threes.

Alex is flaking out on his sister

120

Addie,

Sorry, but I totally forgot to
send out that email for your
podcast until today. I hope you
still make 1it.

Alex didn’t send out any emails to his friends until
the third day. That means he only has 12 days to
get the word out. Will Addie still make it?

Chapter 4




exponent operations

rpen Your penci
\ Now will Addie make it? Figure out how many hits she’ll get since

Alex’s email only has 12 days to work, not 14.

Write the new equation and solve it:

Do the exponential terms have the same base? Yes No
C\Y‘C\C one \‘L_/
Will Addie still have enough hits to make 5,000,000? Yes No

you are here » 121



like terms?

_ rpen your penci
v &Iutmn Now will Addie make it? Figure out how many hits she’ll get since

Alex’s email only has 12 days to work, not 14.

K~ Alex has two fewer days, so that's [2.

— 2% 12
Write the new equation and solve it: h=3"+3

= 5314410

What is the general form of this equation? b N
5 These tan't veally be combined easily.
o Use x and y as bases and Sinte.they don't have the same .\
aand b as exponents. exponen L ‘U\cy’\rc N_O_T ke Lerms.

Do the exponential terms have the same base? No

f But Just by 314410
hits. [t's pretty close.

Will Addie still have enough hits to make 5,000,000? @ No

Phew - Alex didn't blow it. So now, I really
can just wait to hit 5,000,000. As soon as the ad
company sees that in a couple of weeks I'm finally
going o snag some gear. Hello, Apple store.
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therejare no
b Questions

Dum

Q: : Why use exponents and not just multiplication?

exponent

Q: How do you work with exponents with different bases?

A: Because it can save you a bunch of work. Writing out a value to A: We're going to be looking at those next. But fair warning,

multiply over and over again is tedious and leads to error. And when
the numbers start to get really big (like an exponent of 14), they are
just impossible to deal with otherwise.

Q} Why do you need the same base and the same exponent
to do addition and subtraction?

A: Because they need to be like terms. Remember that
exponents are a shorthand for multiplication. Because of the order
of operations, you can't add two multiplication expressions together
without doing the multiplications first... unless you've got like terms.
If the expressions are like terms, then you can collect them together
into a single term. That's exactly what adding exponential terms with
the same base and exponent does!

Q: Where are exponents in the order of operations?

A: They're second. Since exponents are just a more powerful form
of multiplication, they go before multiplication. So it's parentheses,
exponents, then multiplication and division.

there’s not much you can do to make those problems simpler. If you
have two bases, then there are two things that need to be multiplied,
divided, or whatever. There’s not a good way to combine terms like
that since you've got to keep track of both bases separately.

* What happens if I'm dividing exponential terms and the
exponent becomes negative?

A: Great question! When you divide exponential terms, you
subtract the exponents. This means that you could end up with a
negative exponent. The good news is that this is easy to deal with.
A negative exponent just means 1 over the positive exponential term.
So:

2"is 1/2,

x%is 1/x%
...and so on.
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dark days for addie

There’s always a villain...

The Movie Podcast heard about Addie’s plan to increase
subsribers, and they don’t like it. The sponsorship Addie’s
trying to get... well, it’s money out of the Movie Podcast’s
pocket. So now they’re fighting back.

Dear Top 4 Movie Podcast Subscribers,

The StarTalk Podcast is trying to steal
édvertlsers from us! If they hit 5,000,000 hits
in the next 10 days, our sponsor is going to
leave our show.

We need to fight back! Don’t go to the Startalk

page, ancli eg_ai Startalk users, telling them
/ no’,c to either. everybody emails 4 people,
we’ll pull enough hits so that she won’t make it!

Thanks,

Movie Podcast

Every person that hits Movie Podcast’s
page instead of Startalk Podcast’s page
is taking away potential hits. What does
this mean for Addie’s chances to score a
new sponsorship deal?
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exponent operations

F — = = = = = = = = — = = — — — — — - -1
EQUATION CONSTRUCTION £ |
{
Since Movie Podcast is going to take away hits, how many will be left? Is Addie going to make it or o

is she in trouble?

Write the new equation and solve it:

Don't ‘(:o\rgc{ about what )\
Addie and Alex alrcady Qi e

Will Addie still have enough hits to make 5,000,000? Yes No

Civtle one

If No, how many more hits does Addie
need to get to 5,000,000?

Write the equation in general form:

.................................................................................................. |
|
| . |
How many different bases are involved? 1 2 3
|
I
How many different exponents? 1 2 3 I
|
|
S S i |

you are here » 125



more exponents

EQUATION CONSTRUCTION SOLUTION £ |

Since Movie Podcast is going to take away hits, how many will be left? Is Addie going to make it, .
oris she in trouble?

Addie’s orignial hits N fAlcvc’s email (two days late)
" N 'oz“ Movie Podeast’s email:
Write the new equation and solveit:  h =37 +37 =47 10 days left and 4
emails eath.

o s NEHORI ANl
made enough of 3 dent
‘bo PuSh Addic bclow ‘H’\C h = 4';2-65,334'

numbers she needs.
Will Addie still have enough hits to make 5,000,000? Yes

Less what she has now

The number of hits (thanks o the folks at
she needs \‘ Movie Podeast)
If No, how many more hits does Addie
need to get 1050000002 5000000 - 426583 = 1ol e
Addie needs o tome
wp with over 100,000
Write the equation in general form: h= 3% 432 _ 4l

£ The new teem has 3
................ b=t oy o dibfevent base AND A

These are the same from earlier — // diffbevent c*\,o,\cn{;.

same base but diffevent exponent.

Since Addie and Alex sent Lheirs out to the same
number of folks, they have the same base. Movie
Podeast sent it out £o more people with less fime. 2

How many different exponents? 1 2 /@
That's why we have three diffevent vaviables listed for the
exponents. [t also means that they can't be easily tombined.

I

I

How many different bases are involved? 1 @ 3 |
N I

I

I

I

I
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exponent operations

Since those terms have different
bases, they can't be combined as

N variables, right?
s
Different bases = NOT like terms.
Terms with different bases are not like terms (regardless of the exponent).
They just don’t have anything in common. As exponential terms, they’re
not multiplying the same number, regardless of how many times. <\

AS we Saw caY\\CY)

they've only like
{cv\vlns if the base

AND the exponent

ave the same

Z—; You can’t add exponents with different bases

If we just talk about the bit of Addie’s equation that has two terms, it
looks like this:

g

This is Juf{ a piece
of Addie’s equation.

You know that you can’t add or subtract these two because they’re not
like terms. Multiplication and division don’t work either. Exponential
terms being multiplied together just get written together, like this:

xb (yc) — xb .yc — xbyc

These ave all same thing, \')usﬁ 1//
written differently, but you tan t

tombine them at all.

Why can't we just
mush everything all
together, like (xy)°?

you are here » 127



exponents

The order of operations says exponents FIRST

You can’t split up bases and combine different exponents because each base has
to stay with its own exponent. The order of operations says that exponents go
before multiplication. That means the exponents have to be simplified before
they can be combined with something else.

OK This is NOT ok.

b ¢ _ b C b c
X &(y ) — /.3‘( Yy =X)

These are all ok ‘/

because the exponent

stays with the base.

_ @juuxu«
Test it out with real numbers - try 32 and 4°. Can you show that (32)(4%) is not
the same as ((3)(4))@® without working things all the way out to the answer?

therejare no
Dumb Questions

Q: Do I really have to memorize all of these rules for working A: Well, there’s a little bit you can do there. If the exponents are
with exponents? the same, then each term is being multiplied the same number of
times, so you CAN mush them together, like this: x"oya = (x\/)’

A: No, because you can always work through these equations by It only works because of the commutative and associative properties.
working out each term separately. But if you can remember these This is all just multiplication, so you can mix up the order, and it will

rules, you'll be able to combine like terms and solve equations more still work.

quickly. It's much easier to combine terms and do one calculation. .

That's a lot better than working out a ton of terms separately, Q, So what about that Brain Power? How could you show it
especially if the terms can be combined because they're like terms. without solving the math?

Q,- What if the bases are different and the exponents are the A: You can do it with variables, so instead of 3 and 4, let’s use x

same? andy. Then we have x%* = xexeyeyey and
(xy)@C=(xy)b=xyexyexyoxyoxyoxy = XoXoxoxoxoxoyoyoyoyoyey
You can just look at those two and see they're not equal.

128



exponent operations

But what about all those hits I need? I need
734,166 more hits, and T only have 9 days

left. I can't lose that sponsorship, or who
knows how many subscribers T'll lose, too.

LV
N
\ “;_,,;.;wﬁ} Addie needs another round of emails.
-

% But how many does she need to send out? Addie has only
9 days left and she needs to figure out how many emails
she needs to start with today to make up for the campaign
that Movie Podcast’s running.

We've got to work our exponent “backward”

% N Let’s go back to Addie’s equation. We’ve got different
i =2 information this time: the number of hits we need and the
number of days left:
4 Number of emails

Per day per pevrson

no. of hits

Thc humbcr
da)'s

This is the general form
of the original equation.

s

Now we fill in the things we know:

T34 1bb

«
>
R

34166 =

Now we need o solve for x.

What do I do with
that? I can't solve for
a base.

you are here » 129



roots are inverses, too

A root is the INVERSE of an exponent

We need an operation that can unravel an exponent. So when we have the

exponent, what’s the base to get a certain answer? Well, that’s the root. When Addies equa Lion.
you find a root of something, you’re finding the number that can be

multiplied over and over to reach the final number.

For Addie, we need take the ninth root of both sides of her equation. That 73+)I 66 = )(7 %

will isolate & and give us a numeric value on the other side.
We'need the 4

root heve.

This is the cquj:ﬁon —

we started with 734,166 9
’ = X

£ We take the ninth voot of both

i 734, 166 - 9\/ x9 :gc:mz_::: 'l{::_‘:_‘:'ci;h%c C*Fm‘c"t
9/734,166 = x

How did you figure out
that crazy root? Do you have
to be some sort of times-

table genius?

We know this side needs to be * betause
Lhe voot and the exponent are the same,
and they cantel eath other out.

Rosts Up Close

It’s time to pull out a calculator. Look closely—you can punch any root of any
number in there and get a solution. Most calculators have a way to punch in both

a root key and the root you want (like 9 or 3). A
sk a teather, of

Let’s look at a little closer at roots: look this up in Your
aleulator’s instructions.
The little ('\ndcﬁinuw\b{;‘; This S\Imbo\ is called
chows how many times TV the vadical. |t means
voot needs to be mulkiplied ‘N / ‘Cind—{’:\\—c’\roo{:

(in this ease, 2 —= Y9 =3

he

37’ = ﬁ (SCC 'h /Q o

conncLJc\on?.) This is the rgci:-

If you wanted to read this, you’d say, “The second root of nine is three.” The
actual root is three, and it’s the number that you multiply twice by itself to find the
number under the radical. So, to find the ninth root for Addie, all you need is a
calculator.
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exponent

_ rpen your pencil
y It's the moment of truth. How many more emails does Addie

need to send out? Is there any way she can pull this off?

Is there any way she can pull it off? Yes No
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exponents and roots

_ rpen your penml
_ salutlon It's the moment of truth. How many more emails does Addie

need to send out? Is there any way she can do it?

Punth this into your caleulator and \/

\/ou," 5:{: a number \You £an use.

Solve Adi€’s TOOT: ... . i i ” BAbb = %

This number goes on and on, but
thi 1s enoup 4o et theidea

How many emails does Addie need to send out? , She needs to send out 5 emails in the (" st vound. .

is i £ those situations where you ,
b o oot the contert of the problen. _She needs more than 4 so thabss

The answer heve isnt & 4849 emails. ——7

Is there any way she can pull it off? No

Addie ean also veeruit more of Alex’s
[— Lriends if she needs people to send mail to.

o O T'll get those mails right out.

9 c[ays later...

You’ve helped Addie land a big check!

Addie’s site cleared 5,000,000 hits, no problem. Her
sponsorship deals on, the subscribers are pouring in, and
Addie’s off to get some great new gear from her local
Apple store. Next up... a video campaign on YouTube!
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Q; Just put the problem in a
calculator? Is that for real?

A: There are actually several ways to find
roots of numbers. There are tables where
you can look them up, there’s even a way

to find them by hand that looks like long
division. But honestly, they're all really old
school. For most folks, a calculator is perfect.

Another way to get near the root of a number
is to remember the perfect squares (2x2=4,
3x3=9,etc.). Then you can get an idea of
what numbres might at least be close to
what you're looking for.

Q; What's the inverse operation of
exponents? The radical?

A: Not quite. It's finding the root. The
radical is the symbol for the operation. It’'s
just like the dot symbolizing multiplication.

Q} What if | see a radical without an
index number?

A: Assume an index of 2. That's the
square root. It's convention that if there isn't
an index, then the equation is talking about
the square root.

Q: Can you have a fractional
exponent?

A. Yes. That simply means you should
take the root of the base. For example, if
you see 1/2 as an exponent, it means square
root. 1/3 would be the third root, and so on.

therejare no
Dumb Questions

Q,: My calculator doesn’t have a 9th
root button, what do | do?

A: You can write a root as fractional
exponent. So, a ninth root can be written

as T34, 1bb or T34660/7

Most calculators have an exponent button.
So you could just put in a root of (1/9) and
get the same answer.

Q: Will | ever need to solve for an
exponent and not the base?

A: Not anytime soon. There are more
operations out there that you can use to do
this sort of problem, but they’re well beyond
this book. Don’t worry about it for now. (Isn’t
that good to hear)

Q: What about an exponent of 0?

A: Any number raised to the 0 power is
one. Why? If you go back to the division

of exponents, you subtract the bottom
exponent from the top exponent. If you end
up with the same term on the top and the
bottom, then it's the base to the 0 power.
That's always the number “1.”

Q,: What about an exponent of 1?

A: Any number raised to an exponent of
1 is itself. That means an exponent of one
is implied over EVERY number and EVERY
variable. It can come in handy sometimes to
know that.

exponent

Q: Can an exponent be negative?

- Yes - it means that it's the exponent in
the denominator. So X = 1_
A

That ties right in with subtracting exponents
again. Since there’s no exponent in the
numerator, it's a negative exponent.

Q,: Can you use negative exponents to
get rid of fractions?

A: Yes. If you have an expression with
fractions in it, you just rewrite the expression
with the denominators as negative
exponents. This really only helps if you find
working with exponents easier than working
with fractions. Of course, some people prefer
that, and it's a perfectly okay way to work.

This also works the other way: if you think
fractions are easier than exponents, just pull
out all your negative exponents and rewrite
them as fractions.

Q,: I've heard of something called the
principle root. What's that about?

A: When we talk about finding roots,

we're actually talking about finding the
principle root. That's the positive root of a
value. There are other roots to numbers, too,
though. The most common is the negative
root. For example, the principle square root
of 9is 3, but -3 is a square root of 9, too,
since (-3)(-3) = 9.
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exponent cross!

Exponentcross

Raise yourself! Can you get all the words?

They’re all from this chapter.

Across

2.Any number raised to an exponent of zero is
4.Exponents are a faster form of
7.The number of times that the base gets multiplied is the
8. Any number raised to an exponent of one is
9. A fractional exponent is actually a

10. The inverse operation of an exponent is a
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Down

1. A negative exponent means that the exponential term can be
written as a

3. Another word used for exponent is

5. Exponents with the same base and exponent are

6. The number in an exponential term that gets multiplied



exponent

S T

*
WHO DQES WH AT

We’ve written the exponent operations that we’ve been talking about in
terms of general variables. Match each expression to it’s simplification.

Variable Pr@blem The simplified version

xa'b

x* — x°
xa +b
x a
"G X
x¢ 4+ x xe°
22X — x°
The expression is
already simplified.
x a
y b
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simplify the expression

S T

Same C*POhcw(;,

2x

These ave not the

same base or the x°
same c%\?oncnjc, so —b
there's nothing you
tan do here, either. &

Variable problem

xa.xb \b{_\
a-

Since these av
(4
not the same /T_\\

base and the x¢ — xb

t xa+ b Reve \/;:;‘;dd;
hCV‘c's ho{:hjh omen '
€lse you ¢an dg
x a
x b x a
Xt + X ’ xXe- b Subtraction works
heve betause you have
the same base and the
T same exponent.
like terms.

d_xa

+*
WHO DQES WH AT

SQLLUT\QN

We’ve written the exponent operations that we’ve been talking about in
terms of general variables. Match each expression to it’s simplification.

The simplified version

Raising an exponent
X to an c*‘?ona\{ is \')us{:
more multiplication.

The expression is

\/—/ already simplified.

136 Chapter 4



BE the caleulator

Your job is to hilzy caleujator and erunch
the numbers Jike your ca]euator would.
% You'll need to apply what you just
. learned ahout negative exponents
and raising hases fo zero. And
since you're playing caleulator,
don’t use one!

Feel free o puk in eauals /\\l
sigms Lew kimes - these o 5 _
could take 3 Lew steps:

Ty and come up
with two ways to ;
approath this one. 5_ _

There are a few
diffecent ways to do
this one too — tome up
with two if You Ean. D{
1 1
377397

exponent operations

Just remember your exponent

properties... v
1,467° + 1,856"' =

you are here »
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be the calculator

: thenumhers]jie

i
]

don’t use one!

) ded exponents and
These numbers cant be ad ( :
_m ‘Z

w\{',\\ou{: bc'mg the same

exponent and the same base: 92 L9

m base 3hd
hese terms ave Lhe same ,
E\E‘E:rcv\{: c*\wncn{',s, but that's ok

cnte we've mulEiplyind:

+ have o do al

didn
\@"\s, ;ouvi: Lheve were 3
few r'\g,\n{: opkions: 57
=9

Rewrt

There are a few

BE the caleufator
Your job is to play calculator and crunch
your ca]eulator would.
WY You']l need to apply what you just
learned about negative exponents
and raising hases fo zero. And
since you're playing caleulator,

2%

Le the frattions as negative

exponents, an
the same base and

Ah\/ numbeyr o AV‘\/ number vaised to

2evo is one. one is itselt

\ J

1,467° + 1,856' = ?

| +1856= |57

All theve is to do is simP'i‘c\/ the

then add them.
—
e EERTELZRACZIL o,
When you multiply exponents,
‘/' You ¢an add them up fivst.

ZZ+3 = 29 = 32-

2° =

The {‘,\'\ing 4o vemember to do

heve is subtract the exponents.

Q’SH = 1 = 1
s 75 Then, just treat that negative
.......................................................... cxron.cw{:' a4y densminsta | ‘(:\rac-{;iona]
s7-1=5-2= 0.04 — notation or decimal both work).

The vesult s that You will get

d since they have 3 negative exponent

the same

g:c‘ic;:hf wiZs to cx\?ov\CV\‘b H“\/ ave like terms.
IS one 0. S G ( L ’ _ 2
- L+l 3 +37 =207 =12~ 23
33 33 TP UPPUURURPRIUE J- 34 SRy - ST PSPPIt
2 1 &e— You ¢an vetognize them as like
gg' = 2—.5 terms as frattions and add
T U RP RO PPRPPRRN them. fiest,. £hen. §§!’:\’.li‘pfl e,
_'_ _'_ - _2'_ Yf’“ tould SimPlif\/ them -civ-s{;,
27 27 27 without '(:akina 3dV3n+.85c of
= .C.’.‘RQV.\CJ){: uleseoeniinia,
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exponent operations

* Exponenteross SoJution

you are here » 139



exponent toolbox

Tools for your Algebra Toolbox

This chapter was about numeric
properties that are important to
understand in order to work with

equations.
k

E%YOV\CY\‘ba‘ -tcvms Xt = xe+b
C*YOV\C'\‘\" aana a
o =)

ﬁ@—— x ¢ x ¢ x"' ¢ x (xa)b:xab
. ulbiply % by © el 2
base < “‘l;p\l;cci\.ns igly » by st~ i\: i,

—1 (i

These are the /

operations for gi;::z’nf:‘”"h; for €Xponentig|

base and different bases. €rms of the same

QBUI.I.ET POINTS

= Exponents are shorthand for repetitive multiplication.

To multiply exponential terms with the same base, just

= The base is the number that gets multiplied. add the exponents.
. . . = To divide exponential terms with the same base,
= The exponent is how many times the base is subtract the exponents

multiplied.
= To raise an exponential term to an exponent, multiply

= To add or subtract terms with exponents, they must the exponents.

have the same base and the same exponent.
= Rules for dealing with exponents apply to numbers and

= Adding and subtracting those terms is just combining variables

like terms.
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