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Lesson 1-1 Powers and Exponents
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Example 1:

1. Which of the following is equivalent to the expression
213:2/3-2/3-2/3:(=5):(=5)-(=5)-(=5):(=5)?
A) (2/3)3-(-5)3
B) (2/3)*.(-5)
C) (2/3)%(-5)°
D) (2/3)*-(-5)
Example 2:

| 2. Write the expression a-a-b-a-b-a-a-b-b using exponents:
A) a*.b?

B) a*>-b?

C) a*>-b*

D) aé-b*
Example 3:
| 3. Evaluate 83+(-3)3;
A) 485

B) 554
C) 338
D) 488

Example 4:
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| 4. Evaluate a*+b? if a=—3 and b=6:
A) 117
B) 220
C)110
D) -117
Example 5:
| 5. Evaluate x2+(y3-85) if x=—1/3 and y=5:
A)39§

B) 40-
9

C) 333

9
D)-zzg
Apply Check:

6. Interstate 90 stretches almost 24:72-4 miles across the United States.
Interstate 70 stretches almost 23:52-11 miles across the United States.
How much longer is Interstate 90 than Interstate 70?

A) 936 miles
B) 495 miles
C) 820 miles
D) 1223 miles

Practice:
| 7. Write the expression using exponents: (-7) - (-7)-5-5-5-5=

[ 0566991363 :pd ) tual Jual il I Lkd ap 53 99 o SalS 7 i) e s ]
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A)(-7)? - 5*
B)(-7)* - 52
C)-72 - 54

D) (-7) - 5°

Mr. Aghead

| 8. Write the expression using exponents:n-n-p-p-r-r-r=
A)n?-p3-r?
B)n?-p?-r3
C)(n-p-r)’
D) n3 - pz . r2

| 9. Evaluate the numerical expression: 3+ - (-4)2 =

A) 65
B)97
C) -65
D) 73

| 10. Evaluate the numerical expression: 6 + 2° =
A) 18
B) 70
C) 64
D) 38

| 11. Evaluate x3 - y2if x =2 and y = 3/4:
A) 7
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B)121/16 (or 7 116)

€)119/16 (or 7 2)
D)8

| 12. Evaluate (g + h)3ifg =2 and h = -3:
A) 1
B) -1
C)-125
D) 125

| 13. Replace I with <, >, or = to make a true statement: (-3)+ I (-4)3 |
A) <
B) >
C) =
D) <

14. A scientist estimates that there would be 2° - 33 - 10° bacteria in a ‘
Petri dish. How many bacteria is this?

A) 86,400,000
B) 8,640,000
C) 864,000

D) 864,000,000

Lesson 1-2 Multiply and Divide Monomials
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Multiplying Monomials (Product of Powers)

The Product of Powers Property:

M, ;N = qgM+n
a ‘-a =aqa

To multiply powers with the same base,
add their exponents together.

Step 1: Multiply the

Coefficients
s 1 First, multiply the numerical factors

245 Step 2: Add Exponents of
Like Bases

3@2 }}35 x7 Combine variables by adding their

powers (e.g., x? - x* = x’).

.

Example't:
| 1. Simplify the expression 45-43:

Mastering Monomials: The Laws of Exponents

This guide simplifies the rules for handling monomials, focusing on the two primary Laws of Exponents
needed to simplify expressions with common bases.

Dividing Monomials (Quotient of Powers)

The Quotient of Powers Property:
a™ _ m-n
n —: a
a
To divide powers with the same base,
subtract the exponent of the denominator.

(41, (the numbers in front of the variables).

Step 1: Divide the

Coefficients
= S =
24 e . @ Simplify the numerical fraction or
divide the coefficients first.

Step 2: Subtract Exponents

W> s5-1 g ofLikeBases
_—1 Keep the common base and subtract
w the powers (e.g., w* + w' = w?).

0566991363 :pd ) btudl Jual il I Lasd an 3 99 o SalS 7 i) e Juas)
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A) 42

B)4°

C)4°

D) 45

Example 2:

| 2. Simplify the expression x4-x6:

A) x24

B) x32

C) x?

D) x10

Example 3:

| 3. Simplify the expression —2a(3a%):

A) 1a°

B) 6a°

C) -6a*

D) -6a°

Example 4:
| 4. Simplify z12/z4

+ a8 1) Jaia) Jua gl
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A) 23
B) z8

C) Z16

D) z¢
Example 5:

5. The table shows the seating capacity of two different facilities. About
how many times as great is the capacity of Madison Square Garden in
New York City than a typical movie theater?

Place Seating capacity

Movie theater 33

Madison square garden 3°

A) 3% or 64 times

B)3* or 81 times

C) 3° or 243 times

D) 3'* or 4,782,969 times
Example 6:

| 6. Simplify the expression 22.33-45/ 2-3.44
A) 2.32.4
B) 2.33.4
C)22.324
D) 22.33.4

Example 7:
| 7. Simplify the expression 24k°/ 6Kk®: |
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A) 4k*

B) 4k’

C) 4k?

D) 18k*
Apply check:

8. Bolivia has a population of 107 people, while the population of Aruba is
10° people. The Philippines has a population that is 103 times greater

than Aruba's population. Which statement is true about the population of
the three countries?

A) Aruba has the least population.

B) Bolivia has the greatest population

C) The Philippines has the least population.

D) Bolivia and the Philippines have the same population.

Practice:

9. Simplify: 3% - 3 =
A) 38

B) 3°

C) 98

D) 324

| 10. Simplify: m® - m2 =
A) m?’
B) m10
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C)2m’
D)m?

| 11. Simplify: 3m3n2 - 8mn?3 =
A) 24m3n°
B) 11m*n°®
C) 24m*n°®
D) 24m*n®

| 12. Simplify: 9p+ - (-8p?) =
A) -72p®
B) -72p®
C) 72p°
D)-1p®
| 13. Simplify: (b%2) / (b%) =
A) b’
B) b7
C) b2
D) H6O

| 14. Simplify: (5° - 63 - 81%) /(53 - 6 - 8°) =
A) 7200

B) 600
C)52-6°-8
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D) Both Aand C

15. A publisher sells 10° copies of a science fiction book and 103 copies

of a mystery book. How many times as many science fiction books were
sold?

A) 103 (1,000 times)
B) 10° times

C) 3 times

D) 300 times

| 16. Simplify: (45x1%) / (9x1°) =
A) 5x°
B) 5x2°
C) 36x°
D) 5x'-°

Lesson 1-3 Power of Monomials
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Rule 1: The Power of a Power Property

The Rule: (@™)" = gm™™"

()

)
( = a™"
d thel p'ower of a power,

multiply the exponents together.

Step-by-Step Simplification

First, identify @9 then, multiply the
Q the base

® inner exponent by the
Example: (8°) = 8'8

outer exponent.

Calculation:
Multiply exponents:

(86)3 6x3=18 8]8

N &/

Example 1:

| 1. Simplify the expression (63)°:

A6’

B)6®

Mastering Powers of Monomials

Rule 2: The Power of a Product Property

The Rule: (ab)™ = a™b™
<~«.:mn-“‘»“m a™b™
S
How to Solve
(ab) x (b) by gt derdln ot AV,
Example: (2p%)* = 16p™

H 2¢=16 } 12
(27°) {p3“=p‘2 i y.
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Cle">

D)30°

Example 2:

| 2. Simplify the expression (x*)’

A) x11

B) 7x*

C) x28

D) x3

Example 3:

| 3. Simplify the expression (7w7)3:

A) 7w?!

B) 21w?]

C) 243w

D) 343w?’

Example 4:

| 4. Simplify the expression (-5w?2z8)3:

A) -125w°z"

B) -125w%z%*

C) -15w>z"

D) 15w®z?

Apply check:

5. The floor of the commons room at King Middle School is in the shape
of a'square with side lengths of 3x?y3 feet. New tile is going to be put on

the floor of the room. The square tile has side lengths of xy feet. How
many tiles will it take to cover the floor?
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A) 9x%y* tiles

B) 3x%y* tiles

C) 9x4y°¢ tiles

D) 3x?y® tiles
Practice:

6. Simplify: (72)3 =
A) 75

B) 76

C) 78

D) 493

. Simplify: (83)3 =
A) 88

B) 8°

C) 8!

D) 243

. Simplify: (d7)6 =
A) d

B) d42

C) d’

D) d®

. Simplify: (27) =
A) 210

B) 721

c)z*

D) 224
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| 10. Simplify: (2m®)® =
A)12m?3°

B) 64m3°

C) 64m™"

D) 2m3°

| 11. Simplify: (7a°b®): =

A) 2,401 a%° b**
B) 28 a%° b%*

C) 2,401 a° b
D) 343 a?° b?*

| 12. Simplify: (-3w3z8)° =
A)243 w' z%°
B) -243 w' z%°
C)-243 w8z
D) -15 w™ z%°

| 13. Simplify: (-5r'st0)* =
A) -625 r1® s40
B) 625 r'® 540
C) 625 r8 s
D) -20 r'® 540

| 14. Which is greater: 1,000 or (62)3? Explain.
A)1,000

B) (6%)°

C) They are equal

D) Cannot be determined
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Lesson 1-4 Zero and Negative Exppnents

BU byl Jul saylbullg dspenll gl

(g3 &ijlio) 6)35ioll Aosdll bai

[ samol | 107 | dsitidsan)
@) | 100 [

\ 10x10 = 100 ]

/

Auwlall aanll
(o)

asll Olpasill bauwi Slghs s ill aumall aclgall

X*=1
SHRD JE 228 .;l
Jan a9all g90)0

1 Lails Sglay



https://wa.me/971566991363
https://wa.me/971566991363
https://wa.me/971566991363

Mr. Aghead a8 ) Jatudal Jual il

0566991363

Mastering Zero and Negative Exponents

Core Mathematical Rules

The Zero Exponent Rule
Any nonzero number raised to the
Zero power is always equivalent to 1
{z%=Lax#0.

Step-by-Step Solution Process

1 The Negative Exponent Rule

A negative exponent rep P d
= division and is the multiplicative inverse
mn of its positive counterpart (v = 1/x7).

Product of Powers
(a0 exponents) o

e

Quotiont of Pawe i o —
as ° a (:ublr::l axparenr: ‘ \‘ (C ) a—n p 1
e — O a3+2_7 S a-z a‘z ( . cna— — .
T e a¥
e g
1. Combine Like Bases 2. Simplify the Exponent 3. Convert to Positive Form
Use the Product of Powers (acd exponents) Perform the arithmetic to find the final An expression is only in "simplest form”
or Quotiont of Powers [subtract exponents) single integer exponent for each base. when it contains no negative exponents;
properties first, maove negative powers to the denominatar.
[s AT
Py Base Value
e -1-5.'«.’ g
Powers of Ten " Divide by 10
Comparison i -
Exponential Standard e e Divide by
Form Form 1, 10 or °~1 10 again

Example 1:
| 1. Simplify m®, where m#0.

A)O
B) 1
C)-1
D)m
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Mr. Aghead

| 2. Express a5 using a positive exponent:

A)1/a®

B)-a

C)a

D)2
a

Example 3:
| 3. Express the fractiz

using a negative exponent

A) 97

B)-97

C) 9’

D) -9’

Example 4:
| 4. Simplify 3°-37

A) 3-36

B) 313

C)9°

D) 3°

Example 5:

5. Simplify 57
b¥

A) b-11

B) b28

C)b?

D) b3
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Apply:check:

6. An American green tree frog tadpole is about 0.00001 kilometer in
length when it hatches. The largest indoor swimming pool is
1071 kilometer wide. How many times longer is the width of the swimming
pool than the length of the green tree frog tadpole?

A) 10*

B) 10°

C)10°¢

D) 103

Practice:

7. Simplify: 46° =
A)O

B) 46

C)1

D):=1

8. Simplify: w°, where w # 0
A) 0
B) w
C)1
D) -1

9. Express using a positive exponent: 87* =
A)1/(8%)
B)-8*
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C) 8

D)1 /(87)

A) -y®

B)1/(y°)

C)y®

D)9 /y

A) d®

B) d~®

C) -d°

D) 6-¢

A) 1075

B) -10°

C) 10°

D) 5—10

13. Simplify: 94 - 97¢ =

A) 92

B) 9°2 (or 1/81)

C) 9

10. Express using a positive exponent: y~=° =

11. Express the fraction using a negative exponent: 1/ (d®) =

12. Express the fraction using a negative exponent: 1/ (10°) =
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D) 8172

14. Simplify: y=° - y3 =
A)y® (or 1/y®)

B) y—27

C) y°

D)y~®

15. Simplify: (x8) / (x™1?) =
A) x4
B) x*
C) x2°
D) x2°

16. Simplify: (a™3) / (a™) =
A) a™ (or 1/a")
B) 2~

C) a"

D) a2¢

17. Simplify: 87 - 87 - 10*- 107* =
A) 0
B) 1
C) 80
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Lesson 1-5 Scientific Notation
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Mastering Scientific Notation: A Step-by-Step Guide

Scientific notation is a compact way to write very large or very small numbers using a product of a factor (between 1and 10) and a power of 10 (a x 107).

Converting to Standard Form Converting to Scientific Notation
Identify the Exponent Sign n a Position the Decimal Factor 3 72 5 bo 0
Look at the power of 10 to determine which Place the decimal so the first number is > 1 * ’
direction the decimal point wil *jump.” \ and < 10 {e.g., 3,725,000 becomes 3.725). 3 ®1s Nu.moe( <10 5

Move Right for Positive Exponents B Count the Decimal “Jumps”

For 107, move the decimal n places The number of places moved from

to the right, adding zeros as 5.2x10% > 52,000 the original position becomes your 3,725,000 - 3.725 x 108

placoholders if naaded. Qxponant value,

Move Left for Negative Exponents G Determine the Exponent Sign

Far 10°", move the decimal n places i Use a positive exponent for numbers > 10 —

to the left to create a small decimal. 7.9x10 Ao 0.0079 and a negative exponent for decimals > 0 o 1
between 0 end 1.

Calculator Display Quick Guide

i Xo
Calculator Display  Sclentific Notation Standard Form
a ﬂ 8E11 }_\4 8E11 gx10" 800,000,000,000
B - 4E-7 4x107 0.0000004
N [:] [:] [:] D a 2.4E-3 2.4 %102 0.0024

l:XGmQIre_?:m e

| 1. Write 9.931x10° in standard form
A) 993100
B) 99310
C) 9931000

D) 0.00009931
Example 2:
| 2. Write 6.02x107#in standard form

A) 0.00602
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B) 0.000602
C) 0.0000602
D) 60200

Example 3:

3. The calculator screen shows the diameter of a grain of sand in inches
(2.4E-3). Which numbers represent the number shown on the calculator
screen? Select all that apply.

A) 2400

B) 0.0024
C) 2.4x103
D) 2.4x1073
E)2.43

Example 4:
| 4. Which expression represents 8,785,000,000 in scientific notation

A) 8.785x10°
B) 8.785x10°
C) 8.785x107°
D) 87. 85x10°®

Example 5:
| 5. Which expression represents 0.524 in scientific notation?

A) 5.24x10"
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B) 5.24x103
C) 5.24x10"
D) 524x10-

Example 6:

6. A plant cell has a diameter of 1.3x1078 kilometer. Is it more appropriate
to report the diameter of a plant cell as 1.3x1072 kilometer or 1.3x1072
millimeter?

A) 1.3x108kilometer

B) 1.3x102millimeter

Example 7:

7. The distance from the Earth to the Moon is 238,900 miles. Write an
estimation in scientific notation for the distance.

A) 2.389x10° miles
B) 2x10° miles (or 2.4x10° miles)
C) 2x10° miles

D) 23.89%10* miles
Apply-check:

8. The approximate attendance and average ticket price for four Major
League baseball teams for a recent year is shown in the table:
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Team | Attendance | Ticket Price ($)
Los Angeles Angels 3,020,000 3270
Miami Marlins 171 x 10° 28.31
Pittsburgh Pirates 2,450,000 2996
St. Louis Cardinals 3.44 % 10° 3420

| 9. Which team had the most revenue from ticket sales?

A) Los Angeles Angels
B) St. Louis Cardinals
C) Pittsburgh Pirates

D) Miami Marlins

Practice:
10. Write in standard form: 1.6 x 108 =
A) 160

B) 1,600
C) 16,000
D) 0.0016

11. Write in standard form: 1.49 x 1077 =

A) 0.000000149
B)0.00000149
C) 14,900,000
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D) 0.0000000149

12. A calculator shows 8.3E-6. Write this number in standard form:

A)0.0000083
B) 0.000083

C) 8,300,000
D) 0.00000083

13. A calculator shows 7E11. Write this number in standard form:
A) 70,000,000,000
B) 7,000,000,000
C) 700,000,000,000
D) 0.00000000007

14. Write in scientific notation: 2,204,000,000 =

A) 2.204 x 10°
B) 22.04 x 108
C) 2.204 x 108
D) 2.204 x 10

15. Write in scientific notation: 0.0000000642 =
A) 6.42 x 1078
B) 6.42 x 107’
C)64.2x107°
D).6.42 x 108
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16. Is it more appropriate to report a 5K race distance as 5 km or 5 x 10°
mm? Explain.

A) 5 km, because kilometers are an appropriate unit for race distances and
easier to comprehend.

B) 5 x 10° mm, because scientific notation is always preferred.

C) Both are equally practical.
D) Neither, it should be in inches.

17. The population of Florida was 20,612,439. Write an estimation in
scientific notation for the population:

A) 2 x 107

B) 2.06 x 107

C) 2.1 x 107

D) All‘'of the above depending on rounding degree

18. The diameter of a grain of sand is 0.0024 inch. Write an estimation in
scientific notation for the diameter:

A) 2.4 x 1073 inch
B) 2.4 x 10™* inch
C) 24 x 10™* inch
D) 2.4 x 103 inch

[ 0566991363 :pd ) kel Jual il I Lasd an 3 99 o SalS 7 i) e Juas) ]



https://wa.me/971566991363
https://wa.me/971566991363
https://wa.me/971566991363

¥ &n
n 2 (2.5x10% x (3.0

0x109

T34

MULTIPLICATION
AND DIVISION

/>

ADDITION AND
SUBTRACTION

Mr. Aghead

+ a8 )1 Jaiial Jaal gl
0566991363

Lesson 1-6 Compute with Scientific Notation

Mastering Operations with Scientific Notation

Multiply: Add the Exponents

72z

(25x30) x

N al

7.5x10°

1042

Multiply the coefficients and use
the Product of Powers Property

to add the exponents.

Step 1: Match the Exponents

(35x10% +{1.2x10%)

V"
(3.5x10%+{0.12 x 104

Rewrite the numbers so the
powers of 10 have the same
value.

l

Step 2: Combine Coefficients
(3.5x10% +(0.12x10%
N e
(3.5+0.12)

‘
362x101
Use the Distrutive Propesty to

a0d or subtract the coefficients
while keeping the exponent.

Divide: Subtract the Exponents

(9.0x10% + (3.0x10%)

~ S
90/30 x 10%38

N/
3.0% 102

Divide the coefficients and use

the Quotient of Powers Property

1o subtract the exponents

Convert to Proper Form

12.0x107 = 1.2x10°

Ensure the final coefficient is
between 1 and 10, adjusting
the exponent if needed

P ———

You can write numbers in
standard form 1o verify
your final results.

Operation Property to Use
K wattiplication ggg:a‘y"f Powers
+ Division g‘gm‘,‘ of Powers
"_ ;Jdgg};:on Distributive Property
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Example 1:

1. A dime is 1.35x1072 meter thick. What would be the height, in meters,
of a stack of 1 million dimes?

A) 1.35x10% meters
B) 1.35x103 meters
C) 1.35x10* meters
D) 1.35x10° meters

Example 2:

2. In a recent year, the population of China was about 1.3x10°. According
to the census data, the population of the United States was about
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308,745,538. About how many times greater was the population of China
than the population of United States?

A) About 2 times greater

B) About 4 times greater

C) About 40 times greater

D) About 10 times greater

Example 3:

3. Which of the following is the sum (8.41x10%)+(9.71x10%) written in
scientific notation?

A) 1.0551x10°
B) 1.0551x10’
C) 10.551x10*
D) 105:51x10°

Apply check:

4. In 2005, 8.1x10%° text messages were sent in the United States. In
2010, the number of annual text messages had risen to

1,810,000,000,000. About how many times as great was the number of
text messages in 2010 than 2005?

A) About 2 times
B) About 10 times

C) About 22 times (or 20 times)
D) About 200 times

Practice:

5. There are about 3 x 10! stars in our galaxy and 100 billion (10%?) ‘
galaxies. How many stars in the observable universe?
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A) 300 x 10"

B) 3 x:10™

C)3x 10"

D) 3 x 10?2

6. A humpback whale weighs 80,000 Ibs (8 x 104). A krill weighs 2.1875 x
1073 Ib. About how many times greater is the whale's weight?

A) 3.66 x 107 times

B) 3.66 x 10" times

C) 1.75 x 10" times

D) 3.66 x 1077 times

7. Evaluate: (1.28 x 10

®) + (1.13 x 109)

A) 1.2913 x 10°

B) 2.41 x 10°

C) 1.2913 x 108

D) 129.13 x 103

8. Evaluate: (7.26 x 10

©) - (1.3 x 109

A) 7.247 x 10°

B) 5.96 x 10°

C) 7.247 x 10*

D) 7.13 x 10°
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9. Speed of light is 1.86 x 10° mi/s. Distance to Sirius is 5.062 x 1013
miles. About how many seconds does it take light to travel from Sirius to
Earth?

A) 2.72 x 108 seconds

B) 2.72 x 10" seconds
C) 9.42 x 10" seconds
D) 2.72 x 1078 seconds
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