


Introduction and How to Guide

Opening the Documents:

Thank you for downloading Algebra Class: Algebra Expressions Unit. This is the first step in really
mastering the introductory concepts for Algebra 1. Please read these instructions carefully, as it will
guide you through getting the most from the Algebra Class tutorials.

/I highly recommend keeping a binder (notebook) of all the lessons. This will help to keep you \
organized and will allow you to find your notes and practice problems when studying for quizzes
and tests.

Print this “Student Workbook”, punch holes, and store in a three-ring binder. Then, you will not
need to open this file again.

)

Algebra Class Video Tutorials
You can access the video tutorials on the following webpage:

http://www.algebra-class.com/000200algebraic-expressions000200.html

On this webpage you will find a table of contents for the unit. Click on the lesson that you wish to
watch. Use your notes worksheet (as described below) to take notes as you watch the videos.

Algebra Class Student Workbook

This student workbook contains lessons for the Algebra Expressions Unit. For each lesson
within the unit, you will find a notes worksheet, practice problems, and a detailed answer key. This
unit ends with a Chapter Test on Algebraic Expressions.

Notes Worksheet

For each lesson, you have the opportunity to view a video tutorial. (Instructions for how to
access the videos is explained in the email that you received following your download.) Each video
contains step-by-step explanations of various examples for the given skill. Your notes worksheet will
help you to take organized notes as you view the video. By taking notes as you watch the videos,
you will better understand and remember the concepts that are taught. (Each notes worksheet is
numbered and titled in dark green.) The notes worksheets will also serve as a reference tool when
completing the practice problems and when studying for quizzes and tests.



Practice Problems

After viewing the video tutorials and taking notes, you will have the opportunity to practice the
skill on your own. | highly recommend completing most of the practice problems in order to help you
gain a full understanding of the concept. Start by completing the first couple of problems and then
stop to check your answers. If your answers are correct, continue practicing. If your answers are
incorrect, use the answer key to identify your mistake before moving on. You may also need to
review your notes or revisit the video tutorial before completing the remainder of the problems.

Quizzes

Quizzes should be completed in the order in which they are found in the Student Workbook.
Quizzes are used to assess your knowledge at a given point in the lesson. You should monitor your
progress closely. If you don’t score well on a quiz, be sure to go back and study the skills that were
assessed on that quiz. If you do score well, then you are ready to move onto the next set of lessons.

Chapter Tests

This unit ends with a Chapter Test. This test assesses all of the skills for the Algebra
Expressions Unit. Questions are presented in multiple choice and free response format. The answer
key states how much each question is worth so that you can accurately grade the test. Revisit any
lessons that you had difficulty with or did not score well on in the Chapter Test.

Answer Keys

For every lesson, there is a detailed, step by step answer key. If you have an incorrect answer
on a practice problem, quiz, or test, check your answer against the detailed key to find your mistake.
This resource allows you to identify each mistake that you make; and therefore, allows you to make
continual progress.

| hope that you find these resources to be beneficial in your study of Algebra 1. If you have any
guestions or comments, | would love to hear them! Please contact me through my website:
http://www.algebra-class.com/contact-me.html

If you find this resource helpful, then you may be interested in purchasing Algebra Class: Equations
and Inequalities. This 500 page tutorial series provides instruction for the following units in Algebra 1:
Solving Equations, Graphing Equations, Writing Equations, Systems of Equations, and Inequalities.
For more information on what'’s included is this series, visit: http://www.algebra-class.com/algebra-
practice-worksheets.html

| wish you much success in your studies,

Karin Hutchinson



Table of Contents

I CToES 0 R 11T o =T P 5
LessSoN 2: AlgEDraiC EXPreSSIONS. ...ttt e et e e e e e 9
Lesson 3: Order Of OPEIaAtIONS. .. ... ...ttt e e e e e e e e e e e e et e e e 13
AlgebraiC EXPresSsioNS QUIZ ... ....e e iieietiet et cre ee e ete e et seaenseteeteeene e e sneeassessennennsnnesseeenes 1O
Lesson 4: Like Terms & The Distributive Property..........ouuieiieie it i e e ee e e 17
Lesson 5: More DIStributiVe Property... ... oo iii i e e e e e e ie e 21
IS ETST0 ] G | = 1 o = 24
LESSON 72 FOIMUIAS. .. ...ttt et e e e e e e e e e e e e e re e et ee e e e eneeeneen 2D
AlgebraiC EXPressions Capter TeSt. ..ot ittt e e e e e e e e et e e e e e 43
e RS CT G C=) Y T PP RTPRPRPTPY” Lo |
I CTSE S0 o I A 1101 (=T o [T £ T PP 50
Lesson 2: AlgebDraiC EXPreSSIONS. ...t e e e e e e 51
Lesson 3: Order Of OPEratioNS. .. ... ...iuuieit it it e e e s e e e e e e e ee e e e ae e 54
AlgebraiC EXPreSSIONS QUIZ... ... et ee et et et e e e e et e e e et e e e e e eae et eaeae e 57
Lesson 4: Like Terms & The Distributive Property..........ccoovvie e e e 59
Lesson 5: More Distributive Property..........oeoii e iii it i e e e e neaenn 01
[T G 1Y = 1 o = P 63
LESSON 72 FOMMUIBS. .. ettt e e e e e e e e e et ee et e e e e eae eaneeeee O

Algebraic EXpressions Chapter TeST. .. ..uui ittt vt e e e e e e e e e e e e e 71



Lesson 1: Integers

ﬂn integer is

\_

Quick Refresher on Absolute Value

Absolute Value is the distance between the number and 0 on the number line. It's written as
In].

-6] = 110] = -4] = -55] = 90| =

Adding Integers

Rule 1: When adding integers with signs that are the same

Examples
-3 +(-8) =

-7 +(_7) =

Rule 2: When adding integers with signs that are different

Examples

8+3= 10 + (-4) =

2+(-6) = 3+12=9




Subtracting Integers

Rule: When you subtract integers, you will

We will rewrite the subtraction problem as an

We can also remember the phrase:

Examples

12 — (-6) =

-17-8=

23— (-11) =

8-25=

9—(-27) =

12 -14=

23— (-12) =

Multiplying and Dividing Integers

Rule 1: If the signs are the same, then the answer is

Rule 2: If the signs are different, then the answer is

Examples
-8(-3) = -9(9) =
-12/-3 = 3(-3) =
-6(-2) = -36/9 =

-36/-6 = 18/-6 =




. 8+(-6) =

L 2(-4) =

. 5—(-8) =

. -81/-9 =

. 5(-2) +(-3) =

. ((12-5)+2=

. (12 = (-6)) + (-4/2)

Guided Practice




Lesson 1 -Integers Practice

Addition

-

1. -3+(-9)=

~

2. 19+ (-6) =

3. -22+7=

4. 32 +(-21) =

5. -28+16=

6. 48+ (-90) =

7. -28 +(-19) =

\\8. -17+32= /
/ Multiplication/Division \

17. 8(-9) =

18. -60/-12 =

19. 44/-4 =

20.-8 -13=

21.-5(15) =

22.-2212 =

23.-39/-3 =

24.-4(-12) =

.

Subtraction

-

9. 17-35=

~

10.-19 — (-32) =

11.-18-22 =

12.45 — (-21) =

13.16 - 26 =

14.19 — (-23) =

15.-12 — (-16) =

\\16. -39-12 =

Mixed Practice

-

25. 3(-10) — (-5) =

_/
~

26.-18/-9 + (-12) =

27.-14 + (-7) -8 =

28.10 — (-7) + (-12) =

29.(3-8) + (-12 -7) =

30.2(-6) — (-14 + 8) =

31.(-9+1) — (9 — 14) =

32.-3(-7) —=(-15) =

33.22 - (-7) + (-8) =

\\34. 4(-6) +(-7) =

=/




Lesson 2: Algebraic Expressions

p

An algebraic expression is

<

Translating Algebraic Expressions

9y

2y -5

5x2 -1

(16a)/b

Xy

Evaluating Expressions
Steps for evaluating expressions:

1.

2.

Examples

1. x¥*~4y  when x=-2 y=3 2. 3a-b whena =2
Cc b=-4
c=5




A table of values is

Using A Table of Values

a

2a-5

3y’ -1

5,7,9,11,

Find the next two terms in each pattern. Then writ
represents the pattern.

Understanding Patterns

e an algebraic expression that

3,9, 21,45,

4,9, 16, 25,

10




Lesson 2 — Algebraic Expressions

#$ % &
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Lesson 3: Order of Operations

/ The Order of Operations is:

.

w » O < mMm T

/

(6-2)> + 16 +6

Example 1

Example 2
Evaluate the expression:

[3(x-2)+1] + y(3)? -1

when x =10
y=-1

13




Lesson 3: Order of Operations

. Part 1: Evaluate the following expressions.
Order of Operations

P 1. 3+ 3(6-9) +18/-3
E
M
4
D
A
N -
2. (-6+18)-3(-7 +1)-6/2 3. 16/-8-5+3 (-2)+4-18

4. (3+2) — 12/6 + 4- (-6) 5. [(10-4)/-3] - (12-6) + 3(-3)

14



Part 2: Evaluate the following expressions for the given values.

6. X% —3x + 4/2 when x = -4 7. (5x-7)+2x—x* whenx=2

8. 3(y+3)—4(y*+1)—y wheny=3 9. x*+2(x-1)+3(x*-1) whenx=-4

10. x+2°—(x+y)-3y whenx=2 &y=-5

3. ( 52 6 1 0 1 787

15



Algebraic Expressions — Quiz

1. If x = -3, what is the value of 2. Evaluate 2x+vy, forx=-3 &y=3
2x + 157 3
3. Evaluate 2t — (12 +4t) —(3t)? 4. Evaluate the following expression:
when t = -2 (3-9) + 4> - 10/-2-5% 2
5. What will be the sixth term in 6. Complete the table of values.

the following pattern:

16



Lesson 4: Like Terms & The Distributive Property

er terms are

Examples

You can combine (add or subtract) like terms!

Example 1 Example 2

2y — 4 +8y +7 OXx—-4y+1-3y+6x-8

17



The Distributive Property

Example 1 Example 2

2(y +5) -2(2k - 8)

Example 3

2(3x +5) + 3(x — 1/3)

18
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Lesson 4: Combining Like Terms & Distributive Prop

&' &!
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$ %

''$ 1% $ % $&% $& %

$ 4% 'S % $ % '$ &!"%

$ &9% '$ "% $ % $ %

20



Lesson 5: More Distributive Property

Example 1 Example 2

4(2x —3) = 5(x-1) 3(2-6x)—(x-1)

Example 3

6x — (x—3) + 2(5x - 2)

21




Lesson 5: More Distributive Property

%

F'$&% $ % $&"% 'S &%
S &%N&S W $ %&$ W
$ &S &% $&%N&EEN

4 $ %&$ &% $ & B %

22
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Lesson 6: Matrices

A matrix is

Example 1

Example 2

UL

24




Example 4

25
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Lesson 7: Using Formulas

/ Steps for Solving Problems Using a Formula

Example 1

Using the formula: Density = mass/volume or D = m/v

Find the density of a rock that has a volume of 20 ml with a mass of 40 g.

29



Formula Sheet

Perimeter of a Square

1'$ %

%

30




Perimeter of a Rectangle

31




Circumference of a Circle

Lo
Loy* # o+ |
|

32




Area of a Square

%
) !

) 0

0

iy

Area of a Rectangle

33




Area of a Parallelogram

' %
|l##

34




Area of a Trapezoid

%

35




Area of a Triangle

36




Area of a Circle

35% # 1 #

37




Volume of a Cube

Volume of a Rectangular Prism

38




Volume of a Cylinder

39
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Lesson 7: Using Formulas

K-+ )1'$ %1
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Algebraic Expressions- Chapter Test

&% $ % "
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Answer Keys



Lesson 1 -Integers Practice

-

1.
2.
3.
4.
5.
6.

7.

g

Addition
3+(-9) =-12
19 + (-6) = 13
-22+7=-15
-32 +(-21) = -53
-28+16=-12
48 + (-90) = -42
-28 +(-19) = -47
-17+32=15

~

-

.

Multiplication/Division

17. 8(-9) = -72
18. -60/-12 =5
19. 44/-4 = -11

20.-8 -13=104
21.-5(15) = -75
22.-22/2=-11
23.-39/-3=13

24.-4(-12) = 48

/
=

50

e

/ Subtraction \

9. 17-35=17+(-35)=-18

10. -19 — (-32) =-19 + 32 = 13

11. -18 - 22 =-18 + (-22) = -40

12. 45— (-21) = 45 + 21 = 66

13. 16 -26 =16 + (-26) = -10

14. 19— (-23) =19 + 23 = 42

15. -12 — (-16) =-12+ 16 = 4

. -39-12=-39+(-12) =-51

Mixed Practice \

25. 3(-10) — (-5) = -30 + 5 = -25

26.-18/-9 + (-12) = 2 +(-12) = -10

27.-14 + (-7) — 8 = -21 +(-8) = -29

28.10 — (-7) + (-12) = 10+7 +(-12) =5

29.(3-8) + (-12 -7) = (3+-8) +(-12+(-7))

-5+ (-19) = -24

30.2(-6) — (-14 + 8) = -12 —(-6) =

12+6=-6

31.(-9+1) — (9 — 14) = -8 —(-5)=-8+5=-3

32.-3(-7) =(-15) =21 + 15 = 36

33.22 - (-7) + (-8) =22+ 7+ (-8) = 21

\\34. A(-6) +(-7) = -24 +(-7) = -31 /




Lesson 2 — Algebraic Expressions

K- 7 -
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Lesson 3: Order of Operations

, Part 1. Evaluate the following expressions.
Order of Operations

3 + 3(6-9) + 18/-3

Parenthesis

3+ 3(-3) + 18/-3

Exponents
Multiply 3+9+(6)
| Divide -
Add 12
\‘Subtract / Answer: -12

3. 16/-8 —-5+3 (-2)+4-18

$ 1% &'$419& " 2-5+(6)+4-18
-7+ (-6)+4-18
I 'S %& " -13+4-18
-9-18
|1 ' -27
- Answer: -27
4

54
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Algebraic Expressions — Quiz

' 6. ) "1( .
1C $ %
$% /-
!
(+
"0, - &SB! %&$ %
() $ %

2(-2) — (12 +4(-2) — (3__-2)?

2(-2) - 4 - (-6
2(-2) -4-36
4-4-36
-8—36
-44

Answer: -44

57

1. )'Vv)
' $ %
2(-3) +3 Substitute
3
-6+3
3
-3 =-1 Answer: -1
3
o, - o ( +
$ % &!" & $ %

(3-9) + 4> - 10/-2-5% 2
-6 +4%-10/-2-5° 2
6+16-10/-2—-25 2
-6 + 16 — (-5) — 50
10 — (-5) — 50
15 — 50
-35

Answer:




@ ( - $
( o+ $ %

14111

The patternis (n 3 -2)

3,7, 19, 55. 163, 487

12 3 4 5 6
A

Z
The sixth term in the pattern is 487 . 5 5°-2

This quiz is worth a total of 14 points.

58
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Lesson 4: Combining Like Terms & Distributive Prop erty

* o+
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Lesson 5: More Distributive Property

%
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Lesson 7: Using Formulas

7 . K- 0, - 7

The volume formula for a cylinder is:

Volume = Area of the base ¢ height

Area of the base = 25 in 2 Height = 12 in
V=25in%+12in Substitute 25 for area of the base and 12 for the height
V =300in? Simplify
3- 7 - K- - . R L
L. : - - - 7-
-1 ) $!1% A - 7 H
- - : .F

C = 0.2(t-100) + 100

C =0.2(5000 -100) +100 Substitute 5000 for t

C =0.2(4900) + 100 Simplify within the parenthesis first.
C = 980 + 100 0.2(4900) = 980

C = 1080 Simplify: 980+ 100 = 1080

The cost would be $1080 on the hospital bill of $50  00.

67




1. - . K-+ )1'$ %1( -

S =180 (n-2) S =180 (n-2)
S =180 (6 -2) A hexagon has 6 sides. S =180 (8-2) An octagon has 8 sides
S = 180(4) S =180 (6)
S=720 S =1080
The sum of the interior angles of a hexagon is The sum of the interior angles of a
720° octagon is 1080°

-+ ) : 7 -

- 7)) - -

F=9/5C + 32
F =9/5(35) + 32 Substitute 35 for C
F=095

35 degrees Celsius is equivalent to 95 degrees Fahr  enheit.

68




The volume formula for a cone is:

1/3+ area of the base ¢ height

Area of the base = 150 ft Height = 2 ft

V = 1/3+150 ft? « 2 ft
V =100 ft®

The volume of the cone is 100 ft 3.

-16) -7 - $ -7 71 -
7 % ;7 Fl 7 7. - . 4L
| = prt
| = 18000(.047)(2.5) Substitute 18000 for p; change 4.7% to a decimal and substitute

for r; substitute 2.5 for t.

| =2115

The interest on $18000 at 4.7% for 2.5 years is $21  15.
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Algebraic Expressions- Chapter Test — Answer Key

+ &-. ! I 4 5
L | + &$% $ % "
3% — 4(-5) + 2(-5+4) — 2/2
Q 3% — 4(-5) + 2(-1) — 2/2
o 9—-4(-5 +2(-1) - 2/2
9—-(-20)+(-2)-1
G 29+ (-2)-1
27 -1
26
o, - ( - +
'& & : )1 )1 )
3(-2) = 5% + (-2)(5) - (-4) Substitute
3(-2) — 25 + (-2)(5) — (-4) Simplify the exponent first 5°=25
R -6 - 25 + (-10) — (-4)
O 4 -31 + (-10) — (-4)
-41 — (-4
G 1 -41—(-4)
-37
L+ S %
8(x+2)
@ ! 8x + 16 Distribute the 8 to the x (8x); and

! distribute the 8tothe 2 (8 2 =16)

71




@ (

/[ .+ '$

( cC 1111

4, 9, 16, 25, 36 49

RERRR

22 32 42 52 62 72

& $ %

3(2x-5) — 4(2x+2)
6x —15-8x -8 Distribute throughout both set of parenthesis
6x —8x —15-8 Rewrite like terms together

-2X — 23 Combine like terms

33X+ 2y +?=5x

2X — 2y We need to add 2x to 3x to make 5x and then we need to
get rid of the y term altogether. 2y -2y =0

72
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! 1
!
7 7 ! 7
’ |
!
7 7 7 - C

Alg 2009 (9" grade) — Alg 2008(9" grade)

31-12=19

19 more students participated in 9" grade Algebra in 2009 than in
2008.
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/A ( + $%&

4(x-3) — 2(x + 5)
4x —12 - 2x-10
4x —2x —12-10
2X — 22

Answer: 2Xx - 22

Distribute throughout both sets of parenthesis
Re-write like terms together

Combine like terms.

| ; 7
2/13x + 4
P
2/13(12) + 4 Substitute 12 for x and simplify.
12
!
Answer: n =12
o, - ' _ ) 7 )"
3X—-V Xx=-9 y=3
y
3(-9) -3 Substitute values for x and y
3
-30 = -10 Simplify. Answer: -10
3
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6. -1( ( - ( C
9, 14, 24, 44... 84 164
&) &) &) &) & )!
&
( - 7! K- D
( 1
1)
2 <10 (o, 7 777
7 1B1. ( ( , 11 .-7 - ( .-+
B) $ %
@ 7 (¢, ! C
H = 0.8(200-A) Given Formula A =165

H = 0.8(200-165)
H = 0.8(35)

H=28

Substitute 165 for A
Simplify: 200-165 = 35

Simplify: 0.8(35) = 28

The handicap of 28 will be added to a bowlers score
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108 + 96 + 88 = 292
292 (1.89) = 551.88

The total amount earned on 2 dipped ice creams was
$551.88

First | added the number of 2 dips for chocolate, vanilla,
and strawberry.

Chocolate — 108

Vanilla - 96
Strawberry - 88
Total 292

Then | multiplied the total (292) by the price of $1.89.
292 1.89 =551.88. Therefore, they earned a total of
$551.88 on the sales of 2 dipped ice cream cones.
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[ This test is worth a total of 25 points.
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Thank you for downloading Algebra Class — Algebraic Expressions Unit. | hope that you were able to
better understand the basics of Algebra in order to prepare for Algebra 1.

When you are ready to start studying Algebra 1, make sure you get a copy of Algebra Class:
Equations and Inequalities. This 500 page e-book and video tutorial set contains lessons for the
following units:

Solving Equations
Graphing Equations
Writing Equations
Systems of Equations
Inequalities

abrwnpeE

This set follows the same format as this Algebraic Expressions Unit. The e-book is over 500 pages
long. But don’t be intimidated, typing all the steps to every problem in the answer keys takes up a
lot of room! Plus don’t miss out on the video tutorials for every lesson!

If you have any questions or comments, please contact me via Algebra-class.com.

Best of luck in your studies,
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