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CHAPTER 2 NOTES — Powers and Exponent Laws

Date:
2.1 — What 1s a Power?
2.2 — Powers of Ten and the Zero Exponent
Scientific Notation '
2.3 — Order of Operations with Powers
© 2.4 - Exponent Laws [
2.5 — Exponent Laws 11
Negative Exponents

Review:
Test:

What You’ll Learn:

2.1 — Use powers to represent repeated multiplication

2.2 — Use patterns to understand a power with exponent 0

Scientific Notation — Learn how to put numbers into and take them out of scientific notation
2.3 — Solve problems and perform operations (BEDMAS) involving powers

2.4/2.5 — Explain and apply exponent laws _

Negative Exponents - To understand and apply negative exponents in evaluating powers

When are powers needed in the ‘real world’?

_ga'en'/‘l'-ﬁ‘c, 'IODrM.u[a.S
- ¢onsPruchion t qrchitecture 'I%rmula.s

Paper Folding
In the paper folding investigation, what happens each time you make a new fold? -

Tke, nvwl)e,r 010 /djers doula/o

How can you express this mathematically?

X 2 each Pme - | x2 x 2 %2 ...
one o Fheee

stwl 14 folds Ll

How can you simplify this pattern?

if You keep MMHﬂ‘pldéﬂ l’J 2, can ase an e;cFonesd' ‘mSfead .
l\)umb-u o# }adus ‘—’-02:\ where n= pumber mﬂ Aus



2.1 — What is a Power?

Focus: Use powers to represent repeated multiplication

Main Ideas:

‘Warmup:

Suppose you have a
square with length 4cm.
Draw a picture and
calculate the area with
proper units.

What’s another way to
write the calculation
you did above?

Name all of the parts

of power form.

Give three ways to
write 16.

‘Ex1

Suppose you have a
cube with side length
5cm. Draw the cube
and give three ways
to write the volume .

What do you call a:
power with exponent 2?
power with exponent 37

CA=4xg = bem?

bc

A= R TR

EXPONENT

Power
BAsSE

6, Y=y y*

\/= 5x5x5 = 53"“' 125 em®

S

ex()onem,+ 2 = \SOV/LGLF&,

@,Kf?oﬂw'l' 3= \(’Mba !



Ex2

Write as a power and
then in standard form:
aA)2x2x2x2x2

b) 3)3)(3)

c)7

Ex3

Write as a repeated
multiplication & in
standard form:

a) 46

b) 9

Ex4

Identify the base of eachy

power, then evaluate
the power

a) (-3)*
b) -3*

©)—-3)*

N

@) 2° = 32 on el [2] [
B 2= 27 B

or

© 7 =1 Al

CR)-LEXH'XH'X%XL-‘ x4 = Llloa((g
(b)) 4xAx9x9xq = 59049

(_a) (’351 bate = =3 ; “3x-3x-3x-3 = B|
G_’) =2 e = 3; - 3)&3&353: -8l
(C> - (“35“ base= "3, -~ ~-2%-2x—3x~-3 = ~B|

The base is whatever is inside the brackets. [f ne brackeds,

e base 1s He A umber immedia{-e{j leff of Hhe @Cfoﬂe”lt
and do not taclude Hhe najaﬁue Sign iF Hhere & one.

Reflection: How is (-2)* different from -2* 9



2.2 — Powers of Ten and the Zero Exponent

Focus: Explore patterns and powers of 10 to develop a meaning for the exponent (.

Main Ideas:

Warmup:

Complete the table

Power Standard Form Words

10° {000 000 ohe million
10° 100 000 one hundred Hhousand
10° 10000 ten thougand
10° 10.9]¢) one thousand
10° 00 one huadred
10° 10 Yen

Using the pattern P

develgopedpfrom the 10 1 one

table, what is 10°2

What is the
Zero Exponent Law?

Ex1

Evaluate each

- expression:

a) 2°

b) (-2)°

<) 20

Ex2

Write as a power of 10:
a) 500

b) 2 000 000

c)4

@ 2°

@5 %[00

©4 %

=1
(B (-2

O

=1
et Parf' of hase

.% 5x|[)1

(b) 2x 1000000 = 2xJO°
= Hx|0

e —

Reflection: Why is (-4)° equal to 1 but -4° equals -1?

*ﬂ\e eu—u)oqe,u{' in power Dorm Fells how many Zeros in standard forw

A power uith any base (o-l'her tHhan 'Lgro) Hat has & O
exponent s eo\uml o 1. |

bate is 2 So -2 = -l




Scientific Notation

Focus: Be able to put numbers into and take out of scientific notation.

Main Ideas:
Warmup:
Write the following as @ 7% 1000 = 7x o*
a power of ten: |
a) 7000 @) Lylp= brlo
b) 60
t : _
Whatic Hts o way erc expressing Very l{trﬁe of uertf small nwmbers
Scientific Notation? M”’fj base |0 FOweI'S So jObL don't have +D wril-e nuwmbers
in standasd foem.
- 20 000 - BD,OPR,
Put 80 000 into <% 10 00O OoR 1 jenps™
scientific notation " = 9% To)k
¥ x JOT ¢-cuienrifrc _

Aotachion
Ex2 2200
Put 2200 into scientific 'LB)‘"" So 2.2 x\ o°
notation yurps

2.2%10*= 272 x|000= 2200
Ex3
Put into scientific @) 3 0,000 Ga} S&é)
notation: 5:’%‘“?5_ 2 Jureps
a) 360 000 2
b) 525
Coeffciont

Remember, scientific
notation is just a
different way to

write the same number.

‘/ou a[waas want fhe Coefhicieat o be between
1 and 10, not includt‘na (0.



Ex4
Put 0.0000088 into
scientific notation

Ex5
Put into scientific

notation:
a) 0.00956 .

b) 0.000014
How do you put
numbers that are in

scientific notation back
into standard form?

Ex6

Put into standard form: |

a)2.65x 10°

bj 7x10°

c) 83 x 107
d)1x10°

Ex7

Use your calculator:

a) (3.56 x 10%)(7.4 x 107)

) 6.7x10*+ 2x 10°

Whea doing sciaot for swall Aumbers,

0.9999035

Gj\w\ps d?dml juMP ~{-o 'Hne rigkf CHLA LSO O
o hegatfive @KPonemL
8.8%10

@ oo0s6 o.ogoow
3

q.56x (0 -4 xi07

14 +he ekponen+ is PoSi'Hve, e number is a lo.‘j A kalen
% jwu rjoht -
3 w{p rly
l‘c e&(mnewf t nejq-\-iw, Fhe Aumber s Sv-«-a.ll, Sea :]ULMP
decimal  fedl,

@ 2.635% |0_‘j3 B 7x10* © 8.3%10°
swmall pumber so Q@\% 5.
JU\MP IQ'H’ —[ ODO OO °
60 2 b5 % 1o~ 3 O.000083

Olg-?-&é-—g COD ’ X lO° S no ‘Ju@s

= |

e

To Pu.'}"lv\ 3»55&\01 W oeale Puﬂch W 3.6, thea or @) then
@ 2.6 b 1.3x108

Reflection: Why is scientific notation even necessary?



2.3 — Orxder of Operations With Powers

Focus: Explain and apply the order of operations with exponents.

Main Ideas:

Warmup:

You win the big prize
in the Thrifty’s
sweepstakes, but can
only claim top prize if
you get the skill testing
question correct:
6x(3+2)-10+2
What is the answer?

What is the key word
for order of operations?

Ex1 — Evaluate
a)3i+ 2}

by3-2°
) (3 + 2)°

Ex2 — Evaluate
a) [2x (-3)° - 6]

B3+2*-3x(2* -1

¢) (187 +5%% = (-5)°

Ex3 — Evaluate to one
decimal place
690

2x4% + rx 1’

x (Bt~ 10=2
= Gx 510 *2
o @D
20-5
@ Bibrackes DM: A;vis/w“”_
PDEDM AS E:ex\()ow“h (whidhever comes iest)

AS: add feuwbivaet
(hicheve comes first)

—-—
-

h

27+Q) - 3-3 =(sY
11+% = =5 = |28
= éé - ——

3+2%-3x(@2)-1) ©
3424- 3 (@)

3+(9-3x3
3+16-G <3

(B - (Y

(G2 )"+ (-sY

THRE)

(® [2 % .,L] O
GxCaD-e1°
=ik

[-t6]" G+19-4 105625 = =128
:séw iql;—)&] = Fe—:::—i_g

_ﬁé‘iO - et - 640 = ._Li_.L = |9

2D @ @D ELD  3sl4 L 1l

Aty islon \)w‘, do deaiston

whan Lij

last !

Reflection: How are mistakes most often made when using BEDMAS. How could you

limit these mistakes?



2.4 — Exponent Laws 1
Focus: Understand and apply the exponent laws for products and quotients of powers.

Main Ideas:

Warmup:
Complete the table
and see if you can Product of Powers Product as Product as
find a pattern: Repeated a Power
Multiplication
5%x 57 | (5x5x5x5) x (5x5) 58
37 x 3% (3x3x3x3x3)2( 363536 3"
27x2° (2x2x2) x (2x2x2) 24
4°x 4 (Yt ey spxyg) x 4 Yy
Is there a pattern / \-F M“\HP‘:\N{) pouers, G-L-é;-»d expon ents .

shortcut that you see?

What is the Exponent | | To muH—iPlj pouers with the same bage | add the
Law for a Product ‘

of Powers? o OCPOV\QA"'S (GM\ lf.ee? Fhe base "Hﬂl s_ame) .
Ex1 N

Write each expression | | (@ 35 ><.31 = 55 T 3)7

as a power: =

a) 3P x3

(Q 6' % QBKQ‘* _ él-ﬂ*‘f: éﬁ

b)6x6 x6° =

What is 87 + 8% R4 = i - g/ngx XBX L *E =g -

83
* BxL %8 %%
SO, 87—} 8'4 = 83
What i
L for a Guogentof | | 10 divide. powess vith the same base, Subiract the
Powers? e,xPone,mLs (ﬂnal k@g‘, tre base the Sa.ue.) ‘

§:8 = 87 &




Ex2

Write each expression
as a power:

a) 4% + 4°

- Ex3 — Evaluate
a) 23 x 3*

b)
(-10)’[(-10)° + (-10)*] - 10’

@ Yey= Mo 4E
() 5 . (9= (-9

(-5
2
2 4. o3 f) AXAXL
@)I3x3“13 Cd) 93 °R Axpx4
32+l{~ = 33 ) ev “ .
b . 33 = 23 * Ca-ﬂv('e’(l;6
: 3 N '_ 2.0 SO = I
3('_5 - HWis ka\‘)& ue_rl-FJ Hacd
23 = | ony base (except ) o fe
= O m@onujr e_,a{umls 1.

® 2xr OO E ) -0
et te (o' (Y]]

use shortwut b 3
- use BEPMAS (-'lO) - |0
@)= ¥
- g2 1006000 ~ 19000 000
- Qxq = —4000000
- 77 =
=

Reflection: When can you use the exponent laws to evaluate an expression with powers?
When can you not use these laws? Include examples.



2.5 — Exponent Laws 11

Focus: Understand and apply exponent laws for powers of: products, quotients, and powers.

Main Ideas:
Warmup:
Complete the table
and see if you can Power Repeated Multiplication | Expanded Form Power
find a pattern: 2y 2°x2° 2x2x2 x 2x2x2 2°
(42)4 ")'2""1‘2""‘"""1} TR T TINTL T
(3°Y |5 x 52 %53 SxCuSx CxExS x Skl §7
[(3)°T | (303 (- = (Y| -3x-34 -85 -3x R Budete-Pu-3 [ (-ay®

Is there a pattern /
shortcut that you see?

What is the Exponent
Law for a Power of a
- Power?

Ex1 — Simplify as a
power:

a) (9°)°

b) [(-1)°]"

ORED)

- How can you simplify |

(3x4)°7

What is the Exponent
Law for a Power of a
Product?

multiply exponents

To raise & powa Yo 0 pouer, mubkiply the exponerts
(and leeep the loase the Sume)

| @ (asy

= OISMb = qSO

® [5] = (v en®
© -(zy - - 3"

(3x4)

(ab)”

-3

= (3x4)x {36 x (3r4) x(3x4) »(3xH)

=
= 3)&313)&3):3
3 its

= O\MloM

o (3x4)° = Fxys

B InYxdx Y x3Ix g xiny

X Hoaelx Yex hex e




@ (2x3)° = 2% 2
Ex2 — Simplify as a Q)) [(-8)*‘111 - (‘*3)1"- Ll.‘.L

power:
a) (2 x 3)°

3 3 3 _
b) [(-8) x 4] @ (Y = 2" = 8w’

¢) (2m)’

How can you simplify | | o\ .?_) iN{ 2 2% X 2 7% P
S SR OORE ==
[EJ ? 3 3x3x3 3 99

' 3
n " 3
What is the Exponent (—9—§ = _logr ex. (%— = _2__3 <

Law for a Power of a b
Quotient?
Ex3 — Simplifvasa -
| Simplify 's)‘* - 5"
power: = =
: & é 4

(8 . .
. @ -0 (Y () (Fx3) @)
Ex4 — Simplify, then - 29 , (35)3 - (.“f‘Y

evaluate
8, rad\2
a)—(2x3)" +(37) = —233( 32 ) 3|5 _ L\-"”
by x Y- @ x4 | = - 256x9 = |} 34R40] ~ | DY ST6
= -1304 = |3 300 33l

—

Reflection: Why do you_add the exponents to simplify 3% x 3* but multiply exponents to
simplify the expression (3°)* ?



Negative Exponents
Focus: To understand and apply negative exponents in evaluating powers

Main Ideas:
Warmup:
Simplify as a power: 3 3-8
- - N-2 .
3 — = 2 = 2 ne_ﬂa:hve e—kponen'l'
= 2
25

What do you notice?

V42 4. S RN

4
U

L.
Now, expand as a Sz o
repeated multiplication, Z x84 x2x2 2x2 2
cancel, and evaluate,
G 27 = 4.4
) ) 2 H
a.'x.
' ‘ ® make a Jt\‘rar:‘“ion T
What is the shortcut _ x
for negative exponents?: O 'Q" @ -@\:P Yhe fFrackion oad |

change -ty exponent fo Tp %

a ?DS;-I-‘M,
" Exl: Simplify, then - | | -1 -
e\j(aluatitrer:l P, fhe (a) Hr = -I::; - t GS 7é | = S 1
a) 47 = U L 76
b)2* ®2°, L. L -
. i~ 2s 31
c) 76 —_—

Ex2: Simplify, then

evaluate: \'F JO“ have “CJ\)WBVQ '-'V-‘POﬂUV", aﬂok SBUJ base is a
( 3 T frachon, ‘H‘P Yhe frachen aud change The exFonM foa Fo;rhve

& & -E s




Ex3 — Simplify:

a) [(-2)°17 x (-2’

—2 7 -5 ‘
b) [i] —[2 = J

Retlection: A common error when working with negatlve exponents is shown here in an
example: 27 =-8. Why is this wrong and what is 27 ?



