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Lesson 4.1: Powers and Exponents
Vocabulary
S aacings
DO\N Gy ’ 5 2
Exponent Power Base

tells now W\O\ﬂ\% A numbsar Fhaex | Hhe nomcer
e o (Y\\)\\‘\P \6’ 'S Q Apressecl O30 ‘QL\f\S W\U\H’P\‘ed
oaC

H Packer AN ¢ xponaent C e Coctor
Write each expression using exponents.
1 1 1 iy ° ° ° °
2. (5)(5) ) (.‘->3 Eaau
- X
lc. (c — d)(c — d) 3 1d.9efefefoefeg ”-CL\" :
C_Z,d-z (C‘d\é C‘oc/).gq q ' 3
Order of Operations
T Cf\(\bup\ha S\zgmbo \s G b ]
Step 2:

E cooinilens

Step 3: V\u\HP\\c,a-’HCJY\ N Divisaon.e
e+ —7 2igh+t

Step4: AAd hon and Subicacthany
Left+ = Riakht

2. A tennis ball is dropped from the top of a blﬁ'lding. After 8 seconds, the tennis
ball hits the ground. The distance in meters the ball traveled is represented by
4.9(8)2. How far did the ball drop?
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Evaluate each expression ifa = 5,b = —2,and ¢ = %.
3a. 10 + b? 3b. (a + b)3 B, 2= @2
10+ (-2)%
1O+

Lesson 4.2: Negative Exponents

Vocabulary
Term Definition
Rl 5 oo
Negative Exponent @ = 0 O =
Emonentiel il 102 10 10° fopt oz |l
Form :
teed Lheco oo 1O o L gl G001 D00
P(\(\% UM bser wWith <« 2e® expone
Zero Exponent
equals 1.
Write each expression using a positive exponent.
I3 352 \ illsy gy | lic 22
|

Write each fraction as an expression using a negative exponent other than —1.

1 1 | T anAe
2a. =5 =] A= = e 2C.— = 1
- \ 2o = 27 — =
L R 2
3a. the slowest-moving fish is a sea horse. It swims at a maximum speed of 0.%(}‘0/\

mile per minute. Write the decimal as a fraction and as a power of ten.

it

._.___\/——-f Sl e S
\0,000 e \O

3b. The smallest species of ant has a mass of 0.00001 gram. Write the decimal as a
fraction and as a power of ten.
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(00 O \0
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Evaluate each expression if m = 4 and n = 3.

-2

4a.m 4b. 6mn=*
l 3 S
= S0 Ors — = 0)-29
1\, 24 oW
A Sinies 4d. —4m 2
"'_l— = O AT = e
1= ~0.0% =

g p S A
N 0. 29
Lesson 4.3: Multiplying and Dividing Monomials

Product of Powers Property

To mu\*\p\v&, POWErS iR 4Hhe Some basc,
= S O\ S g 3 , DS
add the exponents 5 . X3 <517 T

Vocabulary

Term Definition

o Numlser oo aeble, G o
Prodch‘ oF numMmiser o-\,ncl/ar- Variables

Monomials Example Non-Example
i (o oy 5x + 71
Find each product. Express using positive exponents
ke, 5% o5 oy 22 Ol
5 |
5 2s -
2ayS eys o> Ol
\* Sl C |
e, % Ol 2d. x76 * x?

i3 I
C)\ o
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Rearrange expressions...

D e <2-°3 T e e o

3a. (5a?)(—3a*) 3b. 6b~% ¢ 2b?

3c. (6x3)(—3x°) 3d. 10n7 ¢ 5n?

Quotient of Powers Property :
o C\\\f‘d@ ‘POV\)L’X% '\J\J“\‘\‘h%m ba%e__’ E t’l
Subhract Maeie 2 wE g2 2

£ XQO NS K>
Find each quotient. Express using positive exponents.
39 b7
4a '33 4b. F
5 5—4
5a. About how many times as great is the diameter of Earth o Approximate
than the diameter of Mars? NEL piameter (mi)
Zi 2, Mars 2
i -:3
= Earth 2
Neptune 22

Sh. The diamter of a small asteroid is 10~ kilometer. The diameter of Ceres is 103
kilometers. About how many times as great is the diamtere of Ceres than the
diamter of the smaller asteroid?




/A - CHAPTER H: POWERS AND ROOTS - NOTE SHEET

Lesson 4.4: Scientific Notation

Vocabulary
Term Definition Example
UM oers that o ot | 2 g
Standard Form N S e = =
nclode e xponents i

Tis expressed LA & = z
a Foctor anal o PowW e 5902_5 X \Q

ofF \O
Scientific Notation n Non-Example
&A@ \.2D x\O
| 0 210 OE Sles
Positive Exponent Negative Exponent

The NuMioe . 1 \en'quz/\" The ndMmbec (S loetween
o one. Vove The é‘t Zext ond cae. SN72OF Move

decional o tine C\C\\r\’\“ ’g| the decimal o e lef+
Express each number in standard form.
la. 4% 10?2 1b. 5.94 x 107 g 113 sz e

100 59400000 0.0013

Express each number in scientific notation

2a.900 2b. 18,900 2¢.0.000064

o [_%O(x(oq (p. 4 x

Estimate each value using scientific notation.

3a. 3,612,500 cm 3b. 0.000000251 ft 3c.4.215 x 1073 kg

4. A dime is about 5.875 x 10~ foot in diameter. [s it more appropriate to report
that the diameter of a dime is 5.875 x 1073 foot or 7.05 x 10~1? Explain your
reasoning.
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Comparing

Scientific Notation

1)COV\’\PO\r€ ‘e 6)((30(\65*\.{—5
2) Compare the Lactos (o)

5. Approximately 1.372 x 107 square kilometers of Antarctica and about

1.834 x 10° square kilometers of Greenland are covered by an ice cap. Which land
mass has a greater area covered by ice? ; s

A are e
Lesson 4.5: Compute with Scientific Notation
Vocabulary
P llesin . Definition
<r> I:J D e o b\e o Ceoxreone &Q oblem
jCE,r@m%f?ve With mulhpicohen ona addithen
P t .
gd 0t oo = bod O S QR R=N
\g—t\ng ab\le o Ceqrovp & Prob e
Associative : i ‘
W \- \- N X e ;
Property Ha mulhplicechon oc addihory

allbe) = (co)c

ot (b)) = (& ¥o)* g

\

Multiplication with Scientific Notation

Division with Scientific Notation

1,

(7.2 X 103)(1.6 x 10%)
Ghil o) Gio o lod)
&7 <o

&\52 < 10|

7 % 10°
3% 108

Decimal moved to the right...

= ubhract Sroon Fine
e X poON e Nt

Decimal moved to the left...

e e ohEae

e xponent-
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Evaluate each expression. Express the result in scientific notation.
la. (4.62 x 10°)(8.15 x 10%) bR 7253 > 108S)(2:93 >l

lc. (1.2 x 107)(1500) 1d. (6.4 x 107°)(12,000)

2.5627 x107°

4.62 X105
2b. =
5.23 X103

a.
1.4 x10~°9

3. Until 2008, the world’s largest working cattle ranch was located in Australia. It
was about 6 x 10° acres. The largest ranch in the United States is 825,000 acres.
About how many times larger was the ranch in Australia than the largest ranch in

the United States?
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Addition with Scientific Notation

Subtraction with Scientific Notation

(o8 x10% )+ (924 x16°7)!
((‘,,36] o \o‘*) -+(O\2..‘-} < oY)

X\‘OL\

= lomnait
g, 29 x 1O

(5. 22 1o )i 6ligeee
(’1@5 ez (Ll o)
(73,2 % \GY) - (- L) 2107)

(13.3- 1161 1% 10

RE A

17.13< x |0
.Eﬁnxgﬂ ek

Evaluate each expression. Express the result in scientific notation.

4a. (1.7 x 107) + (6.25 x 10°)

4c. (2.84 x 10*1) — (5.4 x 107)

4b. 0.00864 + (5.67 x 107*)

4d.0.0000321 — (4.9 x1077)
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Lesson 4.6: Square Roots and Cube Roots

Vocabulary
Term Definition Perfect Squares

G numMmber thot S one | » e

Square Roots OF AWO equol facioes 1 f
20

Positive Negative Both 3 S
b f" o T3 1) [
q or 9 5 %)

S 0S vErel e 6 30

: . . -

Radical Signs lY\C\lcOﬁQ ol =quewe DO Ltc]
S e

: G numbcr Wt'H/‘i o Sqgvare 9 % '
Rereet i (BOY that is an integer [g] 5D

1a./49
,.__7

lc. £v/100

|+
@

i@ 1@

10 \0 = \QO
= (e ©= 100

1b. —V/16

B

=3
bl 3

| 4+
=
1d. V=49
Non reg )
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2a./60 2b. —/23
2c. /14 2d. —V79

3a. Spring Port Ledge Lighthouse in Maine is approximately 55 feet tall. Calculate
about how far a person who is standing at the top of the lighthouse can see on a
clear day. Round to the nearest tenth of a mile.

3b. The observation deck of the Washington Monument is 500 feet high. Calculate
about how far a person on the observation deck can see on a clear day. Round to
the nearest tenth of a mile.

10
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Vocabulary
Term Definition Perfect Cubes
A ALUMberthest S x e
Cube Roots one oF tnree eqgued e |
PO\C,‘\VD\”% 2 g
Positive Negative 3 7
JEls Bame s o
> 7%
¢ 241
Estimate Cub . 51—\%
Roots 8 5\ e
R
e
4a. V64 4b. 3/-1331
& -
Estimate the cube root.
S, T2 5b. /2024
T h ol

11
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Lesson 4.7: The Real Number System

Vocabulary
Term Definition
Irrational faoes s G o R o i foations]
Number bl e ok
X Grochion 5
T 7@0\""\ O\’:O\,ﬁi TR 71.212312344..
Real Number W Yero B e &

Name all sets of numbers to which each real number belongs. Write natura/N,
whole W, integers’Z, rational Q, and irrational.

1a.0.7 1b.v100

1C."52 1d. _6

How to compare and order real numbers...

ConNee oVl it o= R s e

2. Replace @ with <, >, or = to make 7% ) V57 a true statement.

3. Order the set {\/3_6, 5.6, 1?5, 5 g} from greatest to least.

4a.363 = 3d* Abi729 —rs?
4¢. 100 = 4n? 4 dE51P =

5. A tsunami is caused by an earthquake on the ocean floor. The speed of a tsunami can
2
be measured by the formula SE = 9.61, where sis the speed of the wave in meters per

second and dis the depth of the ocean in meters where the earthquake occurs. What is
the speed of a tsunami if an earthquake occurs at a depth of 632 meters? Round to the

nearest tenth.

12




