HIS
VESSEL

MARY C. CARROLL



His Vessel
Algebra 1

By Mary C. Carroll, M.Ed.

“You are God'’s Holy Vessel.” 1 Corinthians 3:16
Based on Ohio State Standards
Hisvesseltextbooks.com
All Bible Verses are from the New International Version (NIV).
All rights reserved. Published by Shine-A-Light Press.
Q

SHINE-A-LIGHT
PRESS

Shine-A-Light Press and associated logos are trademarks and/or are registered trademarks of
Shine-A-Light Corp.

The contents herein are not to be reproduced, edited, or used elsewhere without the expressed
consent of the publisher. This product is licensed for use solely by the purchasing individual and
is not to be shared or redistributed. Licenses are non-transferable, meaning they cannot be
passed from one educator to another. These materials are intended for personal use by a single
educator and for their student(s) only. Copying any part of this resource for more than one
teacher, classroom, department, school, or school system is prohibited.

©2020 Mary C. Carroll_All Rights Reserved Shine-A-Light Press



Unit 1 Expressions
Lesson 1.1 - Rational vs. Irrational Numbers
Lesson 1.2 - Combining Like Terms
Lesson 1.3 — Evaluating Expressions

Lesson 1.4 - Math in Words Part 1

Lesson 1.5 - Writing Expressions & Scientific

Notations
Lesson 1.6 - Math in Words Part 2
Unit 1 Project—Ezra 2 Part 1
Unit 1 - You Try Answers
Unit 2 Equations
Lesson 2.1 — One-Step Equations
Lesson 2.2 — Multi-Step Equations
Lesson 2.3 — Ratios & Proportions
Lesson 2.4 — Introduction to Inequalities
Lesson 2.5 — Writing Equations
Lesson 2.6 — Compound Inequalities
Unit 2 Project —Ezra 2 Part 2
Unit 2 - You Try Answers
Math in Words Chart for Unit 2
Unit 3 Introduction to Functions
Lesson 3.1 — Converting Units
Lesson 3.2 — Domain & Range
Lesson 3.3 — Modeling Functions.
Lesson 3.4 — Literal Equations
Lesson 3.5 - Arithmetic Sequences .
Lesson 3.6 — Function Notation
Unit 3 Project — Golden Statue
Unit 3 - You Try Answers
Unit 4 Introduction to Graphing
Lesson 4.1 - Graphing with a Table.
Lesson 4.2 — Standard Form
Lesson 4.3 — Slope Formula
Lesson 4.4 — Slope Intercept Form
Lesson 4.5 — Parallel & Perpendicular Lines
Unit 4 Project — Golden Statue Part 2
Unit 4 - You Try Answers

6
7
13
19

31
37
45
47
48
49
56
69

80

86

93

97

99
100
101
106
114
121
127
134
141
143
145
146
155
163
172
179
189
190

Unit 5 Graphing

Lesson 5.1 — Linear Forms

Lesson 5.2 - Writing the Equation of a Line
Lesson 5.3 — Linear Equation Word Problems

Lesson 5.4 — Adding & Subtracting Scientific
Notation

Lesson 5.5 — Graphing Inequalities
Lesson 5.6 — Direct Relations

Unit 5 Project - Exodus

Unit 5 - You Try Answers

Unit 6 Statistics

Lesson 6.1 — Scatter Plots

Lesson 6.2 — Line of Best Fit

Lesson 6.3 - Residuals

Lesson 6.4 — Central Tendencies

Lesson 6.5 — Different Graphs

Lesson 6.6 — Introduction to Probability
Unit 6 Project - Bread of Life

Unit 6 - You try Answers

Unit 7 Systems of Equations

Lesson 7.1 — Solving Systems of Equations by
Graphing

Lesson 7.2 - Solving Systems of Equations by
Elimination

Lesson 7.3 - Solving Systems of Equations by
Substitution

Lesson 7.4 - Solving Systems of Inequalities

Lesson 7.5 - Solving Systems of Equations Word

Problems
Unit 7 Project — The Great Flood
Unit 7 - You Try Answers

Unit 8 Exponents

Lesson 8.1 — Exponent Rules 1 & 2

Lesson 8.2 — Exponent Rules 3 - 5

Lesson 8.3 — Adding & Subtracting Radicals
Lesson 8.4 — Multiplying Radicals

Lesson 8.5 — Geometric Sequences

Unit 8 Project — Jesus Feeds the Multitudes

Unit 8 - You Try Answers

©2020 Mary C. Carroll_All Rights Reserved Shine-A-Light Press

194
195
200
207

214
219
226
236
237
239
240
248
255
260
265
275
283
296
299

300

306

313
319

327
336
339
341
342
349
356
362
370
377
379



Unit 9 Exponential Functions 380

Lesson 9.1 — Introduction to Exponential Functions 381
Lesson 9.2 — Graphing Exponential Functions 388
Lesson 9.3 — Pythagorean Theorem 394
Lesson 9.4 — Compound Interest 401
Lesson 9.5 — Exponential Functions in Words 408

Unit 9 Project — Growth and Decay of the Population in the Bible 415

Unit 9 - You Try Answers 417
Unit 10 - Quadratics 419
Lesson 10.1 — Adding & Subtracting Polynomials 420
Lesson 10.2 - Multiplying Polynomials 426
Lesson 10.3 — Foiling Perfect Squares 432
Lesson 10.4 — Factoring by Grouping 439
Lesson 10.5 — Solving Quadratic Equations 445
Lesson 10.6 — Real World Quadratic Equations 451
Lesson 10.7 — Factoring & Completing the Square 459
Unit 10 Project — The Temple of God 466
Unit 10 - You Try Answers 469
Unit 11 - Parent Functions 471
Lesson 11.1 — Characteristics of Quadratic Graphs 472
Lesson 11.2 — Parent Functions 479
Lesson 11.3 — Transformations of Functions 489
Lesson 11.4 — Basic Transformations 496
Lesson 11.5 — Radical & Absolute Value Functions 503
Lesson 11.6 - Distance & Midpoint Formulas 510
Unit 11 Project — Paul’s Travels 516
Unit 11 - You Try Answers 519
Glossary 522
Answer Key 530
References 553
Formulas 555
Index 557

©2020 Mary C. Carroll_All Rights Reserved Shine-A-Light Press

4



| have a Bachler’s in Science degree in electro-mechanical
engineering from Miami University, a Master's in education from
Xavier University, and a blended online learning certificate from
University of Cincinnati. | have a current teaching certificate from the
state of Ohio in grades 7-12 integrated math.

On a personal note, | have three children, who are all grown and
married. | homeschooled my children from kindergarten to the eighth
grade. My youngest daughter had her first child in 2017 and Hayley is
my pride and joy. This past year (2019) my daughter had her second
child (Jaxson) and my oldest son had his first child (Andrew). Two
boys in one year! Nothing is better than having grandchildren.

While teaching online, | created most of my curriculum. God is amazing how He trains you
without you even knowing it. He has prepared me for "such a time as this". | can honestly say |
had no idea God said so much about math. | have been involved with math most of my life and
love it. | am only now learning about math through God's eyes and | have to admit it is
sometimes mind-blowing. He has challenged me to really look for Him in my math curriculum
and He has never disappointed in showing me some amazing ideas.

ACKNOWLEDGMENTS

Thank You to:
My mother-in-law, Joyce, sister-in-law, Marsha Carroll, and Irene Harden for editing. Judy
Ebbing for encouraging me. Cherie Sullivan and her kids, my nieces and nephews, Cianna and
Erina, for typing answer keys and editing. Cecilia Wilhelmy for typing many answer keys. Patrick
Sullivan for all the late-night talks about the projects. My mom and dad, who believed in me
even when | was young and knew | would do great things with God. My three wonderful
children, Mark, Chris, and Rachael (and their spouses) and three grandchildren, Hayley, Jaxson,
and Andrew who inspired me in many of my God moments. My wonderful understanding
husband, Daniel Carroll, who did all the housework while | hid in my office and wrote. Without
these wonderful Christian family members, | would not have been able to complete this book.

| dedicate this book to my dad. He would have been very proud: Robert Sullivan 1935 — 2020.

©2020 Mary C. Carroll_All Rights Reserved Shine-A-Light Press 5



Expressions

Unit 1 Expressions
Lesson 1.1 - Rational vs. Irrational Numbers
Lesson 1.2 - Combining Like Terms
Lesson 1.3 — Evaluating Expressions
Lesson 1.4 - Math in Words Part 1
Lesson 1.5 - Writing Expressions & Scientific Notation
Lesson 1.6 - Math in Words Part 2
Unit 1 Project —Ezra 2 Part 1
Unit 1 - You Try Answers

13
19
26
31
37
45
47




Unit 1 Expressions

Lesson 1.1 — Rational vs. Irrational Numbers

A God Moment

“For the foolishness of God is wiser than human wisdom, and the weakness of God is
stronger than human strength" 1 Corinthians 1:25

What the world sees as rational is limited thinking. It is finite logic- what they think is
irrational- God's unfailing love is irrational to them because it's infinite and does not end.
God's love for us defies all rational thought. It just doesn't make logical sense to die for
someone that hasn't been born yet.

But God in His infinite wisdom loves you irrationally by the world standards. An irrational
number is infinite and does not repeat. There is no worldly understanding of something
that goes on infinitely. We, as humans, are looking for the end, but we will never
comprehend eternity without Jesus.

Objectives for this lesson:

Classify real numbers as rational or irrational.

Compare and contrast rational and irrational numbers.

Understand and justify the sum and product of rational and irrational numbers with examples.
Graph rational and irrational numbers on a number line.

Identify and solve absolute values.

Vocabulary Terms

U Absolute value - How far a number is from zero.[3]

. Algebra - uses letters (like x or y) or other symbols in place of values, and then plays with
them using special rules.[2]

. Integers — The set of whole numbers and their opposites (negatives).

. Irrational numbers — Numbers that CANNOT be expressed as a ratio (fraction) and when
converted to decimals are non-terminating or non-repeating.

. Natural numbers — A set of counting numbers excluding zero.

. Rational numbers — Numbers that can be expressed as a ratio (fraction) and when converted
to a decimal are terminating or repeating numbers.

. Real numbers — The set of all numbers both rational and irrational.

. Whole numbers — A set of counting numbers plus zero.

. Sets — A collection or group of things such as numbers.

©2020 Mary C. Carroll_All Rights Reserved Shine-A-Light Press



Unit 1 Expressions n

Helpful Hint: Both rational and irrational
numbers are real numbers. The diagram below

shows you how the number terms fit together.

ory rembar thot con be written as a fraction
Examples: 1, 173, 1.28, 1.7

Irrational
Numbers
2 m

noem reprEatineg
decirmals

Wheole Mumbers
TR R

MNatural Numbers
1. 2.3 4

Make it Clear
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Unit 1 Expressions “

You Try 1:

V6
5/8

125252525
3.159159159

Which ones are rational numbers (answers at the end of the lesson)?

3/4

V31

Characteristics of Rational and Irrational Numbers

Will the sum of two rational numbers be
rational?

Will the product of two rational numbers be
rational?

EXAMPLES:
2.5_20) S6)_ 16125 _41_ 1 _
2 st Timtem T w —w L1023

3 1 19 9 19 36
h12+2i=043=0,%

N
16 4 16 15_15_315 3.4375

EXAMPLES:
2,538 10 1_
2 5% 50 w0 2 02
h 1:_6*2i=2;3=%=2§=2_6'?13?5

Will the sum of a rational number and an
irrational number be rational or irrational?

Will the product of a rational number and an
irrational number be rational or irrational?

EXAMPLES:

a %+ m=0.75+ 3.141592 .. = 3.891592 ..

b. 19+V8 =19 +2.82842 ... = 21.82842 ...

EXAMPLES:

a ; m=0.75+ 3.141592 .. = 2.356194 ..

b. 19+y8=19+2.82842..=53.74011 ...

If you subtract a rational number and an
irrational number, will the answer be rational or
irrational?

If you divide a rational number and an
irrational number, will the answer be rational
or irrational?

EXAMPLE:
a %— w=0.75— 3.141592 .. = -2.391 ..

b 19-V8=19-2.82842 .. =16.17157 ...

EXAMPLE:
2 §+ m=0.75~= 3.141592 .. = 0.2387 ..

b 19 ++8=19+282842 .. =6.71751 ...

©2020 Mary C. Carroll_All Rights Reserved Shine-A-Light Press




Unit 1 Expressions

Review

Things to Remember

rational + rational = rational
rational — rational = rational
rational x rational = rational
rational + rational = rational
rational + irrational = irrational
rational - irrational = irrational
rational x irrational = irrational
rational + irrational = irrational

Find the rational numbers on a number line.

. 32 c.  0.666...
8

b. 0.335 d. -0.13

Step 1: Label your number line accordingly

g 1 r YN
<+ T+ T 1T 1

-04 -03 -02 -01 O 01 02 03 04 05 06

Step 2: If the number is a fraction, it might be easier if you turnit into a
decimal.  Label your number line with A - D.

/|||E|| =4 53
AL L L L L

-04 -03 -02 -01 O 01 02 03 04 05 06

Absolute Value — Means NO Negatives. Isn’t it
wonderful that God loves you so much that He sees

your Absolute Value through Jesus Christ?
You have Absolute Value!!!

©2020 Mary C. Carroll_All Rights Reserved Shine-A-Light Press



Unit 1 Expressions

Example: |-3| =3 & |3]| =3

You can think of absolute value as miles traveled. Can you go -3
miles? Even if you drive backward, the odometer in your car is
still climbing. The absolute value is the distance traveled from a
point on the number line. It goes in the positive and negative

direction.
. . 3 3
Let's look at it on a number line. r I 1
The distance is 3 from 0. —ttF
-3 0 E

You can move three units in both the positive and negative direction from
zero. You will always have a positive answer to the absolute
value.

9

N Family Activity

Compare the terms rational and irrational. The most famous irrational number is pi.
So, in celebration of this lesson, make a pie. Explain the importance of 3.14 that never
ends; we are like the pi. If we are Christians, we will live eternally in Heaven because of
what Jesus did for us. Now celebrate His gift by eating pi. (March 14 is pi day)

“For | am sure that neither death nor life, nor angels nor rulers, nor things
present nor things to come, nor powers, nor height nor depth, nor
anything else in all creation, will be able to separate us from the love of
Geod in Christ Jesus our Lord.”

Romans 8:38-39

©2020 Mary C. Carroll_All Rights Reserved Shine-A-Light Press



Unit 1 Expressions

Practice Problems 1.1 — Rational vs. Irrational Numbers

Determine if the number is rational or irrational, if rational, is it integer, whole, &/or natural
number?

21 .
Ex: - rational number

1.v25 4.12.253
2.89.396668.... 5.-1.353535...
3.61n 6.2x + 3 (x is a natural number)

7.2x+3 (xisanirrational number)

8. Name one thing that is the same, and one thing that is different between a rational and an
irrational number.
9-14 Place a point on the number line for each number. Label the points.

VAR l l | ] ] | | | l %
“~ | 1 1 1 1 1 T 1 | 4
5 -4 -3 -2 -1 0 1 2 3 4 5
9. 2 12. —2v5
10. V7 13. -|-3]
11. -0.3 14. |-4|
Solve and state whether rational or irrational. Round to the nearest hundredths place if
irrational.
15.2+6.285 17. V2 +5
6 8 1
16. ; + ﬁ 18. E + \/Z
Review
Solve the following numeric expressions.
19. 4.23(-|2.3]) 21. -0.325 + |-9.267|
20.-5.24 (-12.2) 22.1.2+0.24
Find the area of the following shapes.
23. Rectangle 24. Square 25. Rectangle
3 ft. 15 cm. 32 in.
28 in.
21 f+.
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Unit 1 Expressions

Lesson 1.2 — Combining Like Terms

A God Moment

“This service that you perform is not only supplying the needs of the Lord's people but is
also overflowing in many expressions of thanks to God." 2 Corinthians 9:12

We all have to learn to express ourselves. It does not mean it is who you end up becoming.
We want to express ourselves, though, so we glorify God. When we do His work, we
express our thanks to Him.

An expression doesn't have an answer, so there are no equal signs. We combine many
instructions God gives us into our lives. Combining like terms is like combining like
instructions. Noah was given instructions to design an ark; Aaron was given instructions on
how to make his breastplate. These are two different units; Noah's Ark is in cubits and
Aaron's breastplate is in span. You can’t add cubits (c) and span (s) together. You can only
combine the cubits, then the spans. Combining like terms is a lot like that. You want to
only combine things that are exactly the same units.

Objectives for this lesson:
| Can...
Determine the coefficient of a term.
Determine the number of terms.
Simplifying terms.
Combine like terms.
Find the algebraic expression for the perimeter of a shape.

Vocabulary Terms

* Algebraic expressions - Numbers, symbols, and operators (such as + and x) grouped together
that show the value of something.[4]

e Coefficient - The number in front of the variable.

e Constant — The parts of algebraic expressions that do not change.

* Expressions — A mathematical phrase without an equal sign.

» Like terms - Terms whose variables (such as x or y) with any exponents (such as the 2 in x2)
are the same.[1]

*  Numerical expression — Numbers and operators (such as + and x) grouped together that
show the value of something. No variables are in the expression.[4]

* Terms - An expression is composed of one or more terms. Terms are separated by +, -, or =
sign.

e Variable - Symbols, usually letters, which represent numbers.

©2020 Mary C. Carroll_All Rights Reserved Shine-A-Light Press



Unit 1 Expressions

Helpful Hint: \
There are two types of expressions.
Numerical expressions have NO variables. Example of a Numerical Expression: 5% + 10

Algebraic expressions have variables. . . 5
Example of an Algebraic Expression: 4a° + 7

Simplify the following term and determine the coefficient.
5p7y3z

Step 1: Separate the coefficients from the variables.
(5¢7¢3) (pyz)

Step 2: Multiply the coefficients.
105pyz

The coefficient is 105

You Try 1:

Simplify the following term.

1. 2w3y8z 3. % a4b3c
2.0.63r0.42y 4.2y2
3

©2020 Mary C. Carroll_All Rights Reserved Shine-A-Light Press



Unit 1 Expressions

Make it Clear

2
P
Coefficient Constant
Variable

Group the exact
same

Like Terms | 3xand2x w and ;1 5and 1.8

_ Sx2and 2x | 6aand 6b 3.2andn
Unlike :
Terms The exponents| The variables |Only one term

are different. | are different |contains a variable
Make it Clear

Do you know the difference between
an EXPRESSION and an EQUATION?

f..rf

An expression doesn’t have an equal
sign, an equation does.

Sn+2=17

©2020 Mary C. Carroll_All Rights Reserved Shine-A-Light Press



Unit 1 Expressions

Terms are separated by

Combine like terms, state how many terms are in the expression, and name the
coefficients

3x2+4y-9—3+2y-2x?
Step 1: Rewrite the expression, so all variables and constants that are the same
are
next to each other.
3x2=2x2 + (4y + 2y) + (-9 -3)

Step 2: Combine like terms.
x2+6y—12

Step 3: The terms are separated by a +, -, and = signs.

This expression has three terms: x2, 6y and -12

Step 4: Coefficients are the numbers in front of the variable.
The coefficients are 1 and 6: -12 is NOT a coefficient but a constant.

You Try 2:

Combine like terms and state how many terms are in the expression.
1. 3x% + 4x% -6x + 9x 3. 5y2 + 3x2-2y?
2.5m?-9k + m2 +8k - 8 4.6x—3y+18—-12x + 23y

©2020 Mary C. Carroll_All Rights Reserved Shine-A-Light Press



Unit 1 Expressions

Find the perimeter of the shape.
Step 1: Create an expression.
3x+4+3x+4+2x

Step 2: Combine like terms.

8x + 8

6\

Family Activity
Discussion: Like Terms: How does God see you? How does the world see you?
Compare how people are alike and different. Write down one compliment or
encouragement to someone you know, then give it to that person. We never praise
and encourage each other enough.

Dear friends, now we are children of God, and
what we will be has not yet been made known.
But we know that when Christ appears, we

shall be like him, for we shall see him as he is.
1 Jahn 32

Practice Problems 1.2 — Combining Like Terms

Identify the coefficient for the following terms.
1. 6b5c4d 3.z 5.-93p
2.79+9 4.0.08b6c 6.2

©2020 Mary C. Carroll_All Rights Reserved Shine-A-Light Press



Unit 1 Expressions

Multiple Choice:

7. x+5isan

Algebraic expression with one term.
Numerical expression with one term.
Numerical expression with two terms.

d. Analgebraic expression with a coefficient of 5.

o T o

Combine like terms, state how many terms in the expression, and name the coefficients.

8. -4h+6+7-3h 11. 2x2—6x + 7x% + 5x

9. 7m?—-m? + 3x - 5x + 2x 12.0.36a + 1.36b—0.9a + 3.648b

10. 22x2 + 4x2 + 3x? - 5x? 13.2x- 2y+ Zx- 1y
3 8 9 4

Find the expression for the perimeter of the following shapes.

14. Rectangle 15. Square 16. Triangle
3x
2x + 3
12x - 1
4x+ 5
4x -1
O + 2
Review
Using the distributive property, solve the following expression.
17. 5(6—-1)
Solve the following expressions
12 7 3 5 6 2
18.54'% 20.15'; ZZ.EOEOE
5 9 4 1 4
19.E°7 21'E_E 23'2§+5E
24. 0.35-0.21 27.8.0502 +9.52 30.18.976 -1.039
25. 9.26 + 12.05 28.24.961 -21.86 31.15.02-0.96
26.10.35-11.942 29.14.43 +16.3 32.0.684-0.92
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Unit 1 Expressions

Lesson 1.3 — Evaluating Expressions

A God Moment

“After the earthquake came a fire, but the Lord was not in the fire. And after the fire
came a gentle whisper." 1 Kings 19:12

Evaluating expressions means we are given the answer to our problem, but now we need to use
the answer and follow directions. God expresses Himself through His Word. We pray, worship,
and listen to the Word of God to hear from Him. When we follow His commands and really
seek Him, we will find Him, if we seek with all of our heart. We are always looking for answers,
but usually in the wrong places. The world cannot give us answers, only He can. God gives us
the answers to each of our problems. We just need to listen to His still small voice and follow
His commands. This will lead to a correct answer and God's will for your life. In math, if you
don't put in the correct number in place of the variable, and follow the rules for solving, you
will not get the correct answer.

We are commanded to follow His instructions.

Objectives for this lesson:
| Can...
* Remember the Properties of Math: Commutative Property, Associative Property, Identity
Property, and Distributive Property.
Substitute values into an expression. Jesus substituted his life for ours. He replaced our sins and
washed us so we can be new.
Evaluate expressions.

Vocabulary Terms

e Associative property of addition and multiplication - Grouping numbers or terms and still
get the same answer.

* Commutative property of addition and multiplication — The numbers or terms can switch
places and still get the same answer.

* Distributive property - Multiply a number by a group of numbers added together gives you
the same answer as to when you do each multiplication separately.

e Evaluating an expression - Substitute (replace) a number in place of a variable (letter) and
then simplify.

* Identity property — Either adding a 0 or multiplying by 1 does not change the number.

©2020 Mary C. Carroll_All Rights Reserved Shine-A-Light Press



Unit 1 Expressions

_______________________________________________________________________________|
Associative Property — When you associate with God,
you are grouped with Him. When you associate with -
people, you start to have some of their characteristics. Acsriative [3+4)+5=3+(4+5)
When you associate with God, you begin to have more Property (3x4)x5=3x(4x5)

of God’s characteristics.

Commutative 2+4=4+3

Commutative Property — Commute means to move or
change locations. Our God is a moving God. He is

asking us to move all the time. God wants to move us Property ixdsdx3 |
closer to Him.

Distributive Property — God distributes His love, grace, Distributive
and mercy to us. We are all loved by God equally. So, Property
remember when you are distributing to make sure
every term gets His love. Galatians 3:28

4(3+5)=d4x344x5

Idertity 16+0=16

Identity Property — When you do not use your gifts Tl
that God has given you, you are not increasing God’s MRSt l6x1m=16
Glory. You are just handing Him back His gift. You did
not add or multiply what God gave you. The Parable of
the Ten Talents Matthew 25:24-25

I Praise
o __:'ﬂ remember Emmanuel M DA S
My
Deliverer F’arenthem \Addﬂlﬂn
d M”Et'p“‘ﬂ'm Subtraction
An - Division
Savior Exponents

°
dot = multiplication

Distributive Property: 3(6)’ =¥
3(ey) - 3(7)
18y - 21

©2020 Mary C. Carroll_All Rights Reserved Shine-A-Light Press



Unit 1 Expressions

You Try 1:

Use the distributive property to simplify the following expressions.

1.9a + 10(6a - 1) 3.10-5(9n - 9)

2.-2n-(9-10n) 4.23 +4(5x-2)

Distribute and combine like terms.
9(x +3) + 5(2x — 4)

Step 1: Distribute both the 9 and the 5.
9% +27 + 10x - 20

Step 2: Combine like terms.

19x +7

You Try 2:

Distribute and combine like terms.
1. 4x + 3(5x — 3) 4.0.25y - 0.1(y + 22)
2.-6a—-5(a+4 3 5, _2
( ) 5.4x+3(12x 9)
3.12r+11(3r-8) 6.9(2w-3) + 2(3w —4)

Make it Clear
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Unit 1 Expressions

Distribute and combine like terms with more than one variable.
-4[3?(2x + 3) — 33y + 5(6y — 4)]
Step 1: Using PEMDAS, solve the exponent.
-4[9(2x + 3) — 33y + 5(6y — 4)]
Step 2: Distribute the 9 and the 5.
-4[18x + 27 — 33y + 30y - 20]
Step 3: Combine like terms inside the parenthesis.
-4[18x - 3y + 7]
Step 4: Distribute -4.
-72x + 12y - 28

You Try 3:

Distribute and combine like terms.
1. 5x2 = 2x2 + 12x - (6x — X) 3.2(4x—8)+6x—5
2

2.5(-5+ 3r) + 28r 4.0.25(0.5x—0.9) + 3.2x - 5.92

Make it Clear

1. Identify the variable(s) in the expression.
2. Substitute the given value(s) for the
variable(s).

3. Perform given operations on numbers.
4. Simplify all answers, if possible.
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Unit 1 Expressions

Example 4

Evaluate the expressions, when x =-5and y = 12.

0.29(16.2y — 1.9x?) + 23.4

Step 1: Substitute x and y.
0.29(16.2(12) — 1.9(-5)?) + 23.4

Step 2: Using PEMDAS solve exponent.
0.29(16.2(12) —1.9(25)) + 23.4

Step 3: Using PEMDAS, solve for multiplication inside the parenthesis.
0.29(194.4 — 47.5) + 23.4

Step 4: Using PEMDAS, solve for subtraction inside the parenthesis.
0.29(146.9) + 23.4

Step 5: Using PEMDAS, solve for multiplication and addition.
42.601 + 23.4 = 66.001

You Try 4:

Evaluate the expressions if x =-1 and y =3.

1.5x2—3(9x - 9) 3.3(9y —6) + 8x

2.3 (12x — E) + 16.5x 4.5(2y - 5) + 8y? + 7x
4 3

Look to the LORD: and His strength;
seek His face always.

" ]t e
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Unit 1 Expressions

Find the perimeter of the shape if x = 5.

Step 1: To find the perimeter of a shape,
add up all the sides.

2Xx+8+3x—2+x+5

Step 2: Substitute x = 5.

2(5)+8+3(5)—2+(5)+5=41 x+5

You Try 5:

Find the perimeter of the shape if x = 12.

S

6\\

Family Activity
What does substitution mean to you? Share different ways Jesus substituted His life for your
life. Evaluating an expression is substituting one number in for the variable. Jesus died on the
cross and substituted His life for ours. Let us have some substitution time. Take over a chore
that someone else completes: cook dinner or mow the grass. Everyone needs to see that all
chores are difficult and we need help to complete them.
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Practice Problems 1.3 — Evaluating Expressions

Distribute and combine like terms with more than one variable.

1.15c—4(c + 8) 4.-6(-3z2—4) +52
2.4y (10y-5) 5.2(4x+3)-4
3.9(-2—3r) +4r 6.-4(-8x—5) - 8(p + 12)

Evaluate the expressions when x =6 and y = -9.

7.12x - 3(x = 5y) - 13y 10. = (5x — 15y) — 12x
8. 6x? - 4y? — 5x - by 11. 25.2x — 31.9y — 28.3x + 54.3y
9.0.26(2.3x—3.7y) + 6.1x + 17.3y 12. 26.9(0.6x + 0.8y)

Find the perimeter of the following shapes when x = 5.

13. 14. 15.
2.3x +5 4x - 10

Dy 4 P Bx+1
Bx - 20
4x - 11
Compare the following terms using <, >, or =.
16.3.21 3.2 20. 3.20 3.02
17.-6.3 -5.1 21.-0.25 -0.26
18. 12 5 22.-0.32 -1-0.32|
17 —11
19.0.48 0.56 23.(-6)? -36

Solve the following expressions using the order of operations.
24.625—3(2 +5)2 26.(-3)2—2(-5) + 6
25.153 +6(5 - |-3]) 27.3(10 + 8 - 4)2

©2020 Mary C. Carroll_All Rights Reserved Shine-A-Light Press



Unit 1 Expressions

Lesson 1.4 — Math in Words Part 1

A God Moment

“This is how you are to build it: The ark is to be three hundred cubits long, fifty cubits
wide and thirty cubits high" Genesis 6:15

God uses His word to teach us about life, including math. Sometimes it is hard to

understand. Think of Noah being told to build a boat. Not just a regular boat but one big
enough to hold all the animals. God gave dimensions in words, not in equations or blue prints.
Think about how often God gave directions to His people in words and not diagrams. He made
the ultimate word problems for His people in the Bible. What are the dimensions of the

ark? Thatis math in words.

Objectives for this lesson:
| Can...
* Be able to define expression, terms and coefficients.
* Interpret the real-world meanings of math terms.
* Solve percentages in words.

Vocabulary Terms
Some of the Math in Words Terms

» Addition in words - Plus, add, increase, increase by, sum, together, total, perimeter, and,
more than, more, and in all

* Subtraction in words - Difference, subtract, take away, decrease, decrease by, minus,
remain, fewer, less, left, how much more, deduct, fewer than, and less than

* Multiplication in words - Multiply, times, of, double, triple, product, in all, total, factor,
distribute, and area

* Division in words - Quotient, divide, per, share, split, out of, each, between, average,
separate, and distribute, and equal parts

» Parenthesis in words - The quantity of
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Math Words and What They Mean

A number divided by 7.

4 pius a pumber,
‘The produoct of 3 and a number plus 7.

3 less than a number,

| The quantity of 9 minus h divided by 4.

You Try 1:

Write an algebraic expression for the number sentence.

1. Three times a number. 3. The quotient of 5 and a number.
2. Double a number. 4. A number decreased by 13.
- 'e:“emb'?'__[ Percent | Froction | Decimal
N~ 20 | 2 |oz
e e
6% we | 0.06

Persent to decimal - diwide I:-'I 100 (e 2
decimad places to the laft)

Becimal to percent - multiphy by 100
[meve 2 decimal ploses to the right)
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Write a numeric expression for the number sentence, then find the percent.
30% of 230
Step 1: Turn the percent into a decimal.
30% =0.3
Step 1: Turn the number sentence into numeric expression.
0.3(230)
Step 2: Solve
0.3(230) =69

You Try 2:

Write a numeric expression for the number sentence, then find the percent.

1. 25% of 620 3.5% of 20
2.22% of 250 4.80% of 25

Write a numeric expression for the number sentence, then find the percent.

120% of 24

Step 1: Change the percent to a decimal. Remember ORLY move 2

decimal places

120% =1.2
Step 2: Turn the number sentence into numeric expression.
1.2(24)
Step 3: Solve.
1.2(24) = 28.8
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Example 4
Find the Percent
A discount of 35% off X -0.35x = 0.65x
A raise of 4% X+ 0.04x = 1.04x
A price decrease of 12% X- 0.12x = 0.88x
5% tax on an item. Total cost? X + 0.05x = 1.05x
O
.
Family Activity

Name some other places where God explains something in words that would be easier if
He just drew up blueprints. Sometimes we think it is easy to explain things in words. Have
everyone write out how to make a peanut butter and jelly sandwich. You will need to
write out all the steps. Now, give your directions to someone else. They have to do the
steps exactly as they are written down. If you forgot to open the jar of peanut butter,
then you are not going to make a very good sandwich. Have fun with it and see if anyone
can eat the sandwich. You will find it is not as easy to write instructions as you thought.

"The fear of the LorD is the beginning of knowladge,
but fools despise wisdom and instruction.”
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Match the correct algebraic expression to the verbal expression

Algebraic Expressions Verbal Expressions
1. x-18 a. The quotient of x and 7 plus 18.
2 X b.  Anumberfrom 18.
18

18(x +7) c. 18 from 7 times a number.

18% — 7 d. 18 times a numberincreased by 7.

18 — x e. 18 from a number.

f. 18 times a number and 7.

18 + 7 g. 18 times seven and the opposite of a

3
4
5
6. 2x+18
7
3 number.

7x-18

< h.  The quotient of a number and 18.
9 =+18
7 i. 18 timesa number decreased by 7.

10. 18(7-x) j. Two times a number plus 18.

Write a numeric expression for the number sentence, then solve it.

11.35% of 63 13. 2% of 580 15.162% of 24
12.92% of 45 14.7% of 5 16. 210% of 480

Write an expression for the following numerical sentences on percentages. Simplify
the form if possible. Use the given variable.

17. A sweater sale of 35%. (w)

18. Hayley gets a 13% raise. (h)

19. The bank gives 3% interest if you put your money in a CD. (b)
20. A 20% coupon off one regularly priced item. (r)

Solve the following expressions and simplify them.
21.2(3+2)-9 23.0.64 +1.2(6 - 0.5)

22.-4 +3(6 + 15) - 122 24.-2(x— 8) + 5(-3x — 6), evaluate forx =5
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Lesson 1.5 - Writing Expressions & Scientific Notation

A God Moment

“I' looked, and saw a windstorm coming out of the north - an immense cloud with flashing
lightning and surrounded by brilliant light. The center of the fire looked like glowing
metal, and in the fire was what looked like four living creatures. In appearance their form
was human, but each of them had four faces and four wings" Ezekiel 1:4-6

When given an expression, you need to be able to write it out in words. God gave us
instructions in words and it had to be turned into expressions and equations. Ezekiel was
given a vision from God while he and the Israelites were exiled in Babylon. He saw the
throne of God and all the incomprehensible creatures that were in Heaven. He then had
to put that vision into words.

Objectives for this lesson:
| Can...
Determine Key operation words.
Interpret algebraic expressions and create verbal expressions.
Practice and create algebraic expressions.
Write a number in scientific notation.
Practice and create algebraic expressions.

Vocabulary Terms

* Scientific notation — A simpler way of writing a large or small number.
* Verbal expressions — A statement that is expressed in words.

—

Helpful Hint:
Use the algebraic words
learned in the previous
lesson.

Example: 3x + 4 === three times a number plus four.
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algabrat -

na
i E apraasicns Exprasss

Write a verbal expression from the algebraic expression.

Algebraic Expressions Verbal Expressions

. Subtract a number from twenty-five

. Twenty-five minus a number

The difference between twenty-five and a number
A number less than twenty-five

Twenty-five decreased by a number

Take away a number from twenty-five

Twenty-five less than a number

One algebraic expression can be written in many different ways as a verbal
expression.

‘The quantity of a number and 5’ means parenthesis

()- (x+5)

You Try 1:

Write a verbal expression from the algebraic expression.

1.6x—10 2.9(-x+9)

3./c—15
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Which of the following is the verbal expression that represents x — 5?

1. A number less than five 3. A number times five

2. five minus a number 4. five from a number

Step 1: Eliminate any with the incorrect operation.
Times is a multiplication term: eliminate c.
Step 2: Write out the remaining verbal expressions into algebraic expressions.

a.5—-x b.5-x d. x-5

The answer is d.

You Try 2:

Which of the following is the verbal expression that represents 6x - 1X—6 ?

a. Six times a number reduced from sixteen and another number.
b. Six times a number reduced from sixteen and the same number.
c. Sixteen and another number reduced from six times a number.
d. Sixteen and a number reduced from six times the same number.

. o . . Souentite
Scientific notation starts with

numbers 1 -9 Moltation

Has a 107?
This is the change in the

Standard
decimal place. :

Foam
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SCIENTIFIC NOTATION

Where God takes your big problems and turns them into manageable ones

Scientific Notation

A. Turn 362800.0 to scientific notation.

Step 1: Since scientific notation requires a number between 1-9, count from the
decimal to in front of the 6 (5 places).

3.628 x 10°

Notice the zeros at the end are not written.

A. Turn 0.000301 to scientific notation.

Step 2: Since scientific notation requires a number between 1-9, count from the

decimal to behind the 3, (4 places)
3.01 x 104
Notice the zeros are not written in front, but the zero betweenthe 3 & 1 is
kept.

You Try 3:

Change the following numbers into scientific notation.

1. 3,698,000 2.0.00024
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Example 4

Standard/Expanded Form
A. Change 8.3 x 10° to standard form (expanded form).

Step 1: Move the decimal five places to the right to make the number bigger.

B. Change 6.1 x 107 to standard form.
Step 1: Move the decimal seven places to the left to make the number smaller.

6.1 x 1077 = 0.00000061

You Try 4:

Write the scientific notation into standard form.

1.2.9451x 103 2.1.9x10°

g
Family Activity

Drawing or computer drawing: Read Ezekiel 1: 4-28, select one of the creatures that

are described in Ezekiel 1. Draw or create a computer image of the creature. Once

they are finished watch the Bible Project for Ezekiel on YouTube.
https://www.youtube.com/watch?v=R-CIPulnko8
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Match the correct algebraic expression to the verbal expression.

Algebraic Verbal Expressions
Expressions
1. 4x-3 a.  Four times the qua<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>