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Unit 1: Exponents and Radicals
Guided Notes

Period
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Unit 1 Exponents and Radicals
Guided Notes

Concept 1: Order of Operations

1. Two people solve the following problem in the two different ways shown. Which do you
think is correct, and why?

Person A Person B
§-2+1 §-2+1
6+ 1 g§-3
7 5
,-.) - RS '\‘ -r".“n - ) J - y ’:_ Yy £ g ‘:I L!-\ Q_I’
Person A The order o  operations
(7\-\“’- €S O\-;l(f,l\ o aN d suotfaction frem

\(?4"1‘ 1O ('\Q%}“ff/
2. The same two people solve the following problem in the two different ways shown.
Which do you think is correct, and why?

Person A Person B
6-3x3 6-3x3
3x3 6-9

9 - | 3
Ceceon V. The order of o?@(owom%

does pmolVriolication \oefore bu\oT(a(;’rao(\

3. What is the order of operations?

. Pacentheses or other GEuPNg S‘jmbOIS

e Eyponents

~MD: Mot h O Carfion § Division Hrom e Yo (Ig

was: Addition and SvboiaGtion 0o \eAt

4. What is your favorite number?

- e S B S i SIS "-“A_:MM“'. S 85 s e
B I i P Lk S
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f.  Subtraction

6. EXAMPLE: 72 -
| "2

('_‘»1 % ((),

(1+2) * 8

\
5

(742 % (\0-24)

¢ with the person next to you. Try to solve their problem. When you are

both finished, compare your answer {o their favorite number. Are they the same? If not,
solve the problem together and see if you can come to agreement on what the answer
should be. If a mistake was made on either side, that's great! That is the best way to

make your brain grow!

7. Trade index card

8. Solve your problem here:

9. Solve your partner's problem here:
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Concept 2: Types of Numbers
Fill in the word for each of the following definitions:

NGT\)(Q | NUNCHEAL S the counting numbers. {1,2,34,5,6,7,8,9, .....)

VWN0E MU0 05 the natural numbers including 0{0, 1, 2,3, 4,5,6...)

\NTEGC| O the whole numbers plus their opposites
b oyl il 128

EX: = : ;'_; :-’
P

VAT ‘\) JPOOAS all the integers and all numbers that can be written as a
fraction of integers, which are terminating or repeating decimals

Ex. o/U]

P SRR U S , g ;
\(ranonal M Umbﬁ (all real numbers that can't be written as a fraction of two

integers, decimals that don't repeat or terminate

EX: ’1}7_:

~

\‘L €Al MJMYM‘é all rational and irrational numbers

ex g\l cational and ircavional Numloers

. I
5 e o
| nadinai Y NUm\O{Zs{quare roots of negative numbers such that i =- I and
| 3

i=-1.
EX: 7[,

(\DmD\ EN K\)'\meef <, combinations of imaginary numbers and real numbers
|

EX: 6b —\—(a
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“away be rational.

ISY, 73 e ?w:mﬁﬁn.mr-mmﬂauwmmoz
% --Fr?:.::‘;k ¥“:u;‘ - * %I o VA : 2 | -+
wl Sy [a-2w [ 3o -2 1520 | T
A e
9 9 2n \LB L)f—,b: 9 16 9 B+ 9)
i

\/5+—21-| '\/54'5

1

g 9 7 O
S WY 1 .

Ao | ed o [{Brg

V]
a|-{5-m | 4B va [Pz ® |° G

Based on the results in the table, complete the following statements:

ill be a rational number.

The sum of two rational numbers w
[ A} Always
B. Sometimes

C. Never
be a rational number.

The sum of two irrational numbers will

A. Always

@/) Sometimes
C. Never

number will be a rational number

The sum of a rational and irrational
A. Always
B. Sometimes

@ Never
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Based on the results in the table, complete the following statements:

The product of two rational numbers will be a rational number.

A,/ Always
B. Sometimes

C. Never

The product of two irrational numbers will be a rational number.
A. Always
B, Sometimes

C. Never
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The product of a rational and irrational number will _

A. Always
. B. Sometimes

C. Never

The product of a nonzero rational number and an irrational number will

rational number.
A. Always

B. Sometimes
C. !Never

. Realnumbers
.’—'-__—___- -
"‘/

. N\

™ N\
4 \
/ \‘_\ \

\ \\.\
F g W\

. \

Natural Numbers

A
Y

L e ———— T
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: tum:opt 3: Understanding Exponents and Radicals

i A

Product Property
A: For each expression, evaluate and explain how you got your answer.

= L,i 2 e / =4
32= *\-i‘ -‘“. > E}:, = ('3}
2= 4. 2wIxl=9

B: Write these in an “expanded” form. Do not find a solution, just rewrite them.

34 P -3 & 42 _ X7 H
S¥5rSO H > XXX KK

C: Write these as an expression with one exponent. Once again, do not find the solution.

X-X-Xx 5 8:-8:-8:8:8
J =
% @
3x3 (TTUT)T)
FA

D: “Expand” each exponential expression:

2 B o B &y | @@ 4

alx gt

SHENT-5 THL R A hd
TN s SN T
PEVURCEN S Ly LY -
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E. Now, with the expressions you just “expanded”, rewrite these expressions with only one

exponent

1

F: With your partner, rewrite the following as an expression with only one exponent.

12 49

b o g 4°°4

G: Also with your partner, write down an algorithm (a generalized formula or process to follow)

that you used to rewrite the expressions above.

Quotient Property

A. Simplify the following and explain how you know:
X

X

B. Expand the numerators and denominators of the following, simplify each x/x to be 1 and
then write as an expression with just one exponent (see example):

B vvrvrvy " X
X — XX — 2 \5 X xxxx = 1 X 1 X xxxx = xxxx = x

4

EX: 2 g X
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e

. With your partner, write down an algorithm (a generalized formula or process to follow) that
you used to rewrite the expressions above.

f - "
\ \ |
-

s

Power Property
A. Expand and then write as an expression with just one exponent (see example):
42
B () = x** = xooooo = x°
(‘x3)4 A A A K L) =) NAA A \AN7 \‘
TS - L ‘ Fé Z Z o wa i
(x ) ANOA ( ¥ X = AXAXXX K AXY

5 2 - ;2 =2 e
= N N - NS A\ AR \ ' “J
(x ) - AR T AXRARKXXAXXXK = X

C. With your partner, write down an algorithm (a generalized formula or process to follow) that
you used to rewrite the expressions above.

o\ o Qv

(X ) =

Zero Exponent Property
A. Expand the numerator of each of the following, and then simplify to x to a single exponent

as seen in the first example:

X, Zxxxx:xxx=x3
X 3

£ R

X X

£ - X%

X

Ve

R =T e MR N VR T
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C. With your partner, write down an algorithm (a generalized formula or process to follow) that

you used lo rewrite the expressions above,

N\ s

pd £

Negative Exponents Property
We noticed in the above experiments that each time we decreased the exponent by 1, we

divided by x. Thus, if we continue this pattern we will move into negative exponents:

x* 1

oI

X

sl

X =30 =1

X

l — x'—]

:

1 _ =2

; —= X

_1_ s =3

x3 x

Rewrite the following: _ . 5 ‘

1 Loy 4 1\
T A ’ 4§~
X Y 1%

C. With your partner, write down an algorithm (a generalized formula or process to follow) that
you used to rewrite the expressions above.

C \
\ } e

/
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~ Properties of Exponents

Wiite the generalized formula for each of the properties below:

Product Property: B b G
Quotient Property:

Power Property:

Zero Exponent Property: . A

Negative Exponent Property: ) \

W

%

As we are working with exponents and radicals, use the following diagram to remember the

names of each part: Parts of a Radical

-
»

index '@ 27 ~— radicand

|
(I

radical
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Concept 4: Going Between Exponent and Radical Forms

In order to make our lives easier, we are going to assume that fractional exponents (known a§
rational exponents) follow the same properties as integer exponents like the ones above. Ifthis
is the case, solve the following:

(31/2)2

1/2

41124172

Now solve the following:

3
Vi

2

1/2,2 =
You should have gotten the same answer (3) for (3 ) and 3 and the same answer

again (4) for 41/241/2 and ‘\/Z x ‘\/Z

-

1/2 " 1/2
But this means that 3 is the same as ‘\/3 and 4 / is the same as \/Z :

In order for the exponent properties to hold true for rational exponents, the following must be
true:

![ —
x4t = {xa
Remember that when there is no index, the index is 2. (i.e. \/f = i/f)
14
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It can often come in handy to switch between exponent and radical form in order to make

Pproblems easier to solve. Try switching forms for the following:
As a class...

p—

b BT e UF i 20 ) T

™)
H 2Ny \ \
(=X ] A, A

As a group...

3 7 { | - B Y 3 L: |5 7 2 e
4x / L4 _,'_ x3/4 11 ~ x4 % ,J ‘ (SX) / ___: | =, "\"

\
| 1) 8 2 Y \/ s 5C )
| }\\ N ‘ | /)

/

With your partner...

o D u— 2E
LT N -\ ( 1\'&)

By yourself...

e 5 T M7 1] 9x4 44 (8x)5/2 .
e IEE X (8%

Simplifying Radicals Review

Itis much easier to simplify radicals when we break the number down into it's prime
factorization:

Whatdoesprimemean?A NnuMber 19 P(,me VF \—'\-gfl Oﬁ\‘j
Factors  are | ond (Ysell

Try simplifying the following radicals using prime factorization:
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Concept 5: Simplifying Rational Exponents
You have now learned everything you need to know in order to be able to simplify rational
exponents we just need to put it all together!

Note that “simplest form"” means ‘radical form and that all possible factors have been taken
into consideration and all remaining factors have been multiplied.”

As a class...
\12n 4812 (64p5)"2 (81x0)*2
1"‘4;"“5 T M 2 Sy e
/ ) | [} | < TJI \‘ ,1‘ %' /,ul s rivd,l ){\
- .”3 ~ _(™M1.0 q
(T‘,l X -Y Ji ﬁ(jil P
As a group... ff”:”?{‘.
‘.\7 A "fg_“—j
e 45/3 \:W 32 W
2042 n*2 =n B x
Sog |

With your partner...

NS
Uy{o

By yourself...

/1005
107

- == o D S B e\ il -
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