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I. ABSTRACT

PREPARATION FOR THE MATHEMATICS GED TEST

-A COMPUTER BASED PROGRAM-

The project developed a GED mathematics preparation program for the adult learner which has

the necessary software for ccmputer based instruction. The program is of a cortemporary and

comprehensive nature which provides the adult learner with a positive attitude and solid understanding of

mathematics. The target audience is adult learners at the 9 to 12 grade level. The product is a GED

mathematics program which includes: a computer software package, a student's manual, and a teacher's

guide.



II. INTRODUCTION

Let's be honest. Are we worried about the $2.4 trillion national debt? Does it bother us that our

leaders want to spend another trillion on Star Wars. No, because we don't know what a trillion is.

It's simply "a lot" to a generation of math students who can't tell a square root from a binomial. This

situation leads to "muddled personal decisions" and "misinformed government policies." If you don't

understand math concepts you can't react to news about megaton warheads or discussion about the

probability of contracting a disease. Many people take a perverse pride in being deficient in math. In

fact, unlike other failings which are hidden, mathematical illiteracy is often flaunted. According to

Shirley Frye, president of the National Council of Teachers of Mathematics, we must do a better job of

communicating the need to be mathematically literate. John Pau los states in his recent book,

Innumeracy: Mathematical Illiteracy and its Consequences, that to prepare today's students for the

future we must take advantage of the technology of today, specifically calculators and computers.

This issue pertains directly to adult education programs. January, 1988 marked the beginning of a

year of transition from the use of the previous versions of the Tests of General Educational

Development (GED) to the newly revised forms. A study of the performance of nearly 12,000 adult

examinees who took the new GED Tests between January and June, 1988 has been conducted by the

GED Testing Service. In the przliminary findingson two of the tests, Writing Skills and Mathematics,

the performance of the adult examinees was significantly lower than the performance of high school

senion:. On the Mathematics Test, seniors correctly answered 70% of the items, while adult examinees

correctly answered 58% of these items. Knowing which areas of test performance are relatively low

should help adult educators to determine v4iat skills and content knowledge should be targeted for

special instructional emphasis. In all five areas of the Mathematics Test, the adultexaminees scored

lower than the high school seniors. Spec"5cally, the results were as follows: Measurement (seniors-

72% adults-64%), Number Relationships (seniors-66% adults-48%), Data Analysis (seniors-76%

adults 70%), Algebra (seniors-73% adults-60%), and Geometry (seniors-62% adults-44%). The

source of these statistics was the General Educational Development Testing Service, a division of the

American Council on Education.
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Furthermore, fewer people have been taking and passing the new GED test as compared to the old

one. There have been some changes mack in the context, format, and cognitive levels of the GED

Mathematics Test. To cite two specific examples, that is five percent more algebra content on the

revised test and content that relates to computer awareness is in many of the tests.

The purpose of the project was to develop a computer based GED math preparationprogram for the

adult learner which has the necessary software and instructional materials. It was the intention of this

project to create a sound, practical, and sequential curriculum in ,nathematics which can be used with a

computer. The proposer believes by integrating the computer with this type of a content that these

materials will offer a high interest and motivational feature which may enhance the learning outcome.

We believe that this approach will improve the previously mentioned GED Mathematics Test scores. It

was the intention of the proposer to create specific problems and activities in the areas where the adult

exprninees are not doing well.

With the tremendous increase in the numtrr of personal computers presently being utilized in all areas

of education, it seems ineffective not to make use of the available technology. The proposer believes that

the use of computers is beginning to take a firm foothold in the field of adult basic education in

Pennsylvania. Many ABE instructors and administrators have theirown computer or have access to the

use of a computer. 7,urthermore, a recent Pennsylvania 310 project produced a publication entitled

"Computers and Software: A Utilization Survey-1987", which has put forth some strong evidence that

supports our belief. The investigator surveyed all of the ABE instruction centers in Pennsylvania with an

eighty five percent response rate.The study stated in its fmal report the following relevant findings:

-80% of the instructors had a positive overall reaction after using the computers for a
period of time.

-82% of the students had a positive over-all reaction toward computer aided instruction.
-89% of the instructors felt the overall educational value of using computers for

instructional purposes was very effective.
-65% of the instructors used computers daily and 26% used them weekly.
-57% of the administrators used the computer for administrative applications.

Our line of reasoning is twofold. First, we know computers are fast and ef ficient learning tools and

secondly, the adult education community in Pennsylvania has them available and wants to make use of

[them. Mother added bonus to this learning program is the fact that the student will become familiar

with thfe use of a computer and, by working through the materials, will develop a basic understanding

in computer literacy. This is especially important since the new GED Mathematics Test has initiated



computer awareness into the content of the test. Furthermore, this will equip the adult learner with

valuable carrying over skills for the woikplace which rapidly is becoming surrounded by computers

and is expecting these kinds of skills from its employeet.

Many students find math a frightening subject and many educators secretly share this view. Our

message has to be that math is more than computation, more than memorizing mks. It's investigation,

it's exploring, testing things out. finding short cuts, and posing problems as well as solving them.

Most importantly, the students' interest level will be increased if they 4dize what they learn will really

be of service to them. We sincerely believe that our materials will vastly impmve both the "image" and

"outcome" of math instruction. The curriculum covers the 9 to 12 grade levels.

We surveyed and investigated what is presently available in (I) the commercial markets, (2) the past

309/310 projects (both in Pennsylvania and nadonally)and, (3) the resources of AdvancE and other

clearinghouses, and we feel that our approach will be innovative and possibly a unique approach

to the subject. This proposer developed a mathematics curriculum for the 9 to 12 grade level that

includes:

a computer software program

a student's manual

a teacher's guie a

10
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III. OBJECTIVES

The overall goal of the proposer was to create a computer based mathematics curriculum which

would benefit GED students in the adult education programs throughout the state of Pennsylvania. The

primary objectives of the project were as follows:

1. The project will aeate a computer based mathematics preparation program which utilize

methods and materials directed toward the improvement of math scores on the GED

Examination .

2. The project will create a computer based mathematics prepantion program which utilize

methods that are suitable for both large and small group instruction and one-to-one

individualization and will lead to improvement in their GED Examination scores.

3. The project will create a computer based mathematics preparation program which will

include the latest current level of computer technology.

4. The project wiP create a computer based mathematics /reparation program which will be

oI a high interest level, comprehensive, and contemporary and will provide them with the

knowledge to improve their GED Examination scores.

5. The project will create a GED mathematics preparation program which will provide the

student with numerous survival skills in the area of computer literacy.

11
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IV. PROCEDUREr

OnallEissiza

The project produced a GED sr,Ithematics preparation program for the 9 -12 grade level which is

both practical and of high interest to the adult educatice studtnt. The specific intention was to place the

mathematics content matter into an instructional format which is sequential, motivatioaal and possesses

a workplace knowledge base.

Competency in the program will be determined by set percentage skill levels throughout the segments

of the xogram. A comprehensive mastery exam is included in the final prxtion of the curriculum

program. All of the exercises, activities and materials in the program Me contemporarily based and

constructed with this in mind so the student develops a personal interest in the material and this

hopefully will breed an internal self motivation which is so essential in successful kerning expetiences.

We comprehensively addressed new concepts and content areas which are appropriate for the 9 - 12

grade level. We believe that this particular set of materials will provide relevant and needed content

preparation for successful completion of the new GED examination. We have closely followed the

development of the new instrument and addressed all of the necepary elements.

Lamina

The project was established at the offices of Adult Education Services and the University of

Pittsburgh at Johnstown. Dr. Zellers, a faculty member at the institution, had the school's full support

in this undertaking. The project staff also made use of the Greater Johnstown Vocational Technical

School's adult education program both in terms of its personnel and some of its resource materials.

The GJVTS is conveniently located within walking distance of the university campus. A long standing

working relationship exists between the institutions as the result of cooperative efforts in past adult

education projects. The project staff also had the comprehensive printing resources of UPJ at tneir

ready disposal as well as the resources of the Regional Computer and Resource Center, which is

located on the campus. The proposer aiso utilized the facilities of AVIS (Audio Visual Instructional

Services) and the materials available in the Mathematics Learning Laboratory. The proposer had full

access to theEdticitiOn DivisionliCturicirruniMaterills Center whichlias a large collection of aduit

education related materials. The University of Pittsburgh at Johnstown has always been a strong

abIC
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supporter of adult education in the region and is well known for its leadership, affiliation and

commitment tn quality educational programs and projects.

balbailaibialaiiida

One important aspect of teaching mathematics is that of generating student motivation. Present

research suggests that computers can significantly increase motivation, and we did this through the

judicial use of various innovative aspects of the computer. This methodology ensured that a workbook

like program was not created, but rather a dynamic educational software program which will be

educationally sound and will aid the students' learning in a manner which could not be achieved with a

traditional textbook or workbook approach.

Chgszogranlitquireuguatr comput knowledge or skilL The user (student) selects concepts for

study from a list of topics (menu) which is presented on the screen. All instructions for using the

program are available in clear, concise statements at the beginning of the program, and are also available

for review at critical locations throughout the lesson. Since the Apple II C, Apple II E, and Apple II GS

are the most widely prchased and used computers in the classroom, our software is designed to be

compatible with these machines. The "Computers and Software: A Utilization Survey-1987" study

reported that 82% of the computers at ABE instructional sites in Pennsylvania were Apple II Cs and

E's. Transfer of this program to other applications also will be possible.

We elected to use the floppy disk technology rather than a tape or hard disk storage system This

decision was made because the floppy disk will operate more reliably and will allow us to use ,vm

files, an important consideration for student record keeping. Furthermore, the floppy disk is much less

expensive and more common in the classroom than is the hard disk Since the the program will not be

copyrighted, it is possible to transfer the program to a tape or hard disk It will also be possible for

individuals with basic programming skills to make unique modifications to the program to meet specific

local needs.

We believe that our methcids resulted in a effective learning package for adult education students

wishing to improve their skills in mathematics so they may successfully pass the GED Mathematics

Test.

13



V. PROJECT PERSONNEL

Adult Education Services is an organization made IT a adult educators inwest central Pennsylvania

which pmvides program, curriculum development, evaluation, instruction and administrative services to

adult education agencies at the local, state and federal level. The group consists of public school

teachers, ABE instructors, curriculum specialists, administrators, and college professors, all of whom

have have substantial training and czperience in adult basic education. Their major purpose is to provide

professional expertise to interested organizations by effectiveiy combining their human resources and

sharing their facilities. They have been able to successfully produce quality adult educationmaterials and

projects for the past decade.

This project was coordinated by Dr. Robert Zellers of the University of Pittsburgh at Johnstown

who has been an Associate Professor in the school's Education Division for the past twenty years.

Many of his previous 3091310 projects are used throughout the state in ABE programs and some of his

materials have been circulated on a national basis. One of his recent projects has been chosen by the

United States Office of Education to be distributed to all fifty states. He has directed numerous

previous 3091310 projects and is a knowledgeable and competent adult educator. He supervised the

project staff and was responsible for the quality of the end product His direction of the project was

done on a gratis basis. The project staffing consisted of the following positions:

Ccunguicr.framma- This position involved designing the overall framework for the
computer related instructional segment The individual worked closely with the project staff
members to develop a quality instructional format This individual designed the operational
software so that it is conelated and inftgrated with the mathematics preparation program. This
individual placed the materials on the diskette and developed the technical aspects of the
operation. This person was ;killed in computer programming and mathematics. The individual
devoted approximately 290 hours to the project.

Curriculum Developer- This position involved the creation and writingof the instructional
program. This individual researched, designed and constructed the curriculum design for the
program. This individual was responsible for creating the student activities and the teacher
materials. This person was skilled in adult educgiion, mathematics and curriculumdesign. This
individual devoted approximately 260 hours to the project

Mathematics.Content,Specialisk This individual dr..veloped the content for the textual materials
and the computer screen displays. This individual was responsible for the review and editing of
the project materials. This individual was trained and eoucated in the field of mathematics and
has a strong involvement in adult basic education. This individual devoted approximately 260
hours to the project

Eroduzionalaterialapzialisi- This person handled various aspects of the creation of the
project materials. This person also performed the field testing, evaluation, assembly, production

1 11
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and served as editor of the project materials. This person developed the instructional format for
the project's printed products. This individual was skilled in graphics, formatting, instructional
design and materials ptoduction. This person also did some of the computer programmer's
responsibilities. This individual devoted over 400 hours to the project.

The project positions were classified on a pail-time basis in order to acquire the best available

individuals who are currently working in the field as adult educators. This was done in order to ensure
-

quality, to maintain cost effectiveness and to keep the salary costs at a reasonable level. All project staff

members were selected on their commitment to project excellence and only individuals with adult

education experience and the appropriate skills and competencies were chosen for the specific positions.

1 5
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VI. EVALUATION

The evaluation segment of the project was done in various deliberate stages. As the materials were

developed in draft form they were carefully scrutinized by the project director in conjunction with the

curriculum developers. The materials also were shared with various adult education specialist; and adult

education teachers to solicit their comments and suggestions on the materials regarding applicaoility,

relevance, interest, content level and method. Based on this critical evaluation, the materials were

appropriately modified and development continued. At this point the materials were field tested with

local adult education programs for trial use with students. Upon modification the materials was placed in

final form.

An evaluation design also was implemented which memred assessment of individual staff and

group staff accomplis! ments and provided for accurate and c 'mplete records of project activities. A

specific and significant part of the evaluadon phase was the use of an evaluation plan which provides an

operational framework for measuring program objectives in correlation with the project activities. This

model lists the project's goals and objectives on a monthly basis and then makes certain they are

accomplished in a timely, proper and complete manner. It is a rigorous, continuous and comprehensive

approach which permitted the project to maintain close control of the quality of the process and helped

to assure complt ion of the intended outcomes. It was the primary objective of the proposer to create a

9 - 12 grade leni ..,:athematics preparation program which will be readily implementable in the field so

we made every effort, &sough a persistent and ongoing program evaluation, to ensure the quality of

the program. Furthermore, the project cooperated with all state and federal evaluations.

Time Schedule

The project operated from July 1, 1989, to June 30, 1990. The development, evaluation,

writing, field testing, and production of the materials took place during that time period. Listed below is

the time and activity design for the project.

Phase I

Phase II Novetnber,December
January, 1989, 1990

Phase III February, 1990

July, August, September
October, 1989

Research, design, and develop draft
forms of the materials.

Further development of materials
and more evaluation and field testing.

Modification of materials and more
evaluation and field testing.

n
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Phase IV March, April,
May, 1990

Phase V June, 1990

Development and evaluation of
computer software package.
Evaluation and field testing.

Assembly and production of materials.

17
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VII. DISSEMINATION

The project actively sought the cooperation of all local agencies, organizations and institutions which

could be of assistance. Linkage and coorclination was initiated with numerous and varied regional

entities. Examples of this are our discussions and meetings with the following: Ken Wallick, Adult

Education Services network, local ABE teachers, local ABE program directors, and our discussions with

personnel at AdvancE.

Significant and noteworthy documents and materials will be shared at the various state adult

education meetings and the appropriate conferences. AdvancE will receive 50 copies of the entire set of

materials. There is no " lock" on the disks. This means the local adult education programs will be able to

borrow the disks from AdvancE and copy them. Therefore, for less than $2.00 (the cost of a blank disk)

the local teacher or administrator will have a significant and major set of materials. We sincerely believe

that the adult education professionals throughout the state will have full and open access to the materials.

Furthermore, all appropriate materials, uiireceiving consent of the division, will be forwarded to the

National Diffusion Network, the Center for Educational Improvement, and the Education Research

Information Center.

1 8



VIII. CONCLUSIONS AND RECOMMENDATION

L

r,

The project proceeded throughout the year as planned. The development of the textual

materials took longer than expected. The coverage of the mathematics materialwas extensive.7-

r- As usual the act of programming some of the mathematical problems and configurations was

difficult. However, we believe the end product turned out very well. The computer program and

accompanying materials should prove quite helpful to students preparing for the GED examination.

We are pleased and proud of our final product If anyone has comments or questions about the

project you should contact the individual listed below:

Dr. Robert W. Zellers

Education Division

University of Pittsburgh at Johnstown

Johnstown, PA 15904

814-269-7013

-
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I. TO ME TEACHER

Included in this Teachers Guide is the following: Program purpose and
instructions for the teacher, Instructions for the student, Answer koyfor the
student workbook problems, diagnostic exam with an answer key and the
program software disk. - _

The purpose of this project was to develop an GED mathematics
curriculum for the adult basic education student (9-12 grade Wel) which would
have the necessary software for computer assisted instnaction. It was the
intention of this project to create a sound, practical, and high Merest curriculum
in mathemitics which could be used with a computer. The material is
presented in such a way that the student will realize that what he/she learns will
actually be beneficial in his/her daily living. ft was mathematics_ instruction.

The project produced an mathematics program which is both practical
and of high interest to the adult education student The spedfic intention was to
place the mathematics content matter into an instextional format which would
be sequential and motivational. The approach was a functional one which had
as its goal to produce a learner who has a solid understanding of the
mathematics, enabling him/her to be an effective and contributing member of
our society. All of the exercises, activities, materials, and computer software in
the program are contemporarily based and constructed with the studer4 'at mind
so that he/she will develop a personal interest in the material. This will
encourage an internal self motivation which is so essential in successful
learning experiences.

The program requires no prior computer knowledge or ekill. The user
(student) selects concepts for study from a list of topics (menu) which are
presented on the screen. All instructions for using the program are available to
the user in clear, concise statements at the beginning of the program, and they
are available for review at critical places throughout the lessons.

Interactive text was used to maximize the studenrs involvement with the
learning process. Student responses are required frequently throughout the
program and, based upon the response, the program branthecout to meet the
individual needs of each student. In other words, not all students will receive
Identical tutorials. In this way, there will be a true aspect of individualization to
this learning program. The student responses include both narrative type input
as well as standard, test type items. By using a combination of different
formats, the student can effectively be monitored as to his/her understanding of
the various mathematical topics.

You are provided with various kinds of materials for use with this
computer assisted mathematics program. The first item is a software program
(diskette) which the student will be able to use by himself/herself with the
computer. 7 2 diskette will run on ln Apple Ilc, Apple Ile, or Apple IIGS

2 4



computer. It should be single or double drive and have a monitor or a television
with an R.F. modulator.

The floppy disk technology is used rather than a tape or head disk
storage system. This decision was made because the floppy disk operates
much faster and more reliably than a tape and allows random access files to be
easily used - an important consideration for student recoil keeping. Further, the
floppy disk is much less expensive and more common in the classroom than is
the hard disk. Since the diskette is not copy protected, it is possible to transfer
the program to a tape or to a hard disk. It is also possible for individuals with
BASIC programming skills to make modifications to the program to meet
specific local needs.

Please be advised that this program covers only the essentials of GED
mathematics. Many choices had to be made and some items intd to be omitted
because of computer space limitations. however, we believe we have covered
the most important aspects of the content area in a clear and concise fashion so
that the adult basic education atudent can begin to feel more comfortable with
mathematics without being ovemhelmed or alienated.

In summary, this project has resulted in an effective learning package for
the ABE student who wants to improve his/her skills in mathematics. This
approach uses several standard features of a personal computer to increase
student motivation, learning, and retention. The program maximizes student
interaction and it requires a minimum amount of computer hardware
(equipment). The program is menu driven and very user friendly so that no
prior experience with a computer will be necessary. Through this program,
learning mathematics can be fun!

15



D. TO THE STUDENT

The intent of this pm= is to improve your mathemeocs skills so that
you are better equipped to function in the adult world. The Awls that you are
about to aoquire will also help to increase your chances of getting the job that
you desire. The program developers believe that with your interest in Improving
your mathematics skills and with your sustained effort, you caa indeed make
progress in the way you present yourself in the everyday world. The materials
are designed to help you pass the GED Mathematics Exam

The program materials include a computer diskette and a workbook
which covers various areas of GED mathematics. The mathematics is divided
into the following areas:

I. Number Relationships
II. Measurement
III. Data Analysis
IV. Algebra
V. Geometry

The program is not meant to be a complete study of mathematics.
Instead, it is one which stresses the essentials of mathematics for improvement
of your basic skills. Each lesson will help you to understand mathematical
concepts through explanations, examples, and exercises. The workbook, which
accompanies the computer program, has exercises which will further your
mastery and knowledge of mathematics.

As you begin each lesson on the computer, study the axplanations and
examples, then do the exercises. Jo not hesitate to repeat the esvon several
times. The extra practice will help you to master the material. When you are
finished with each lesson, go to the same lesson in your workbook for more
practice. Have your teacMr or tutor Larect the exercises in the workbook and
help you to correct any errors that you may have made.

This program should help you to improve your mathematics skills in a
short time. Good luck!
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III. ANSWER KEY FOR WORKBOOK EXERCISES

,LniLl

Chapter.1

1.
2.
3.
4.
5.

Section I - _Page 2

90
3
50,000
400
d

Selain11.-Page-4

1. 4,420
2. 66
3. 115
4. 191
5. 111

Section Ma - Page 8

1. 124
2. 160
3. 4 R 2

Section IV - Page 12

1. a. 4. c 1. 538 acres 4. 56 feet
2. e. 5. d. 2. 278 miles 5. 3 pieces of candy
3. b. 3. 760 students

Chapter 2

Section I. II - Pages 17. 18

1. 15
22.
K
43. 13
804. 100

5. yes, yes, no
6. yes

2 8 1 17.
--S ii S i

Section HI - Page 20

1. No, Yes, Yes, Yes, No 3.
1 2

27
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Sestin.DLPsigtal

7

f
1.
2.

1.

2.

2 3. 12
4 4. 9

Section V - Page 26

S 24.12 -5-

14 2 13 or 4 s 5. 14

3. 19 56.24 12

P118.2-n

3 2 91. 7 Ts 2. 8 s 3. 8U

Eistim:Lz_Page 29

2

12. 3 20

3. 5
6 -4--

Section VI - Page 30

1. 10 1
40 = -4- ' 24 -8-

15 82. r2- 4. 21

Page 3Z

1. 610, 2, 1, T, 6

992. 11, 45, 1, 9, 170

3. 35

4. 1
12 4-

98



1S. 15 2-

rilSe-14

SS1. 0
I2. 1 3-

13. 3 3-

1.

Section VII - Page 35

70 , 2 0 1
T
Page 37

1. 24 games 4. b
2. 16 women S. b
3. a.

Page-311

3 12 41. TS 3. T3 = 3-

6 12. Ti = 1--

Chapter 3

Section 1 - Pages 41. 4Z

1. a 3. c
2. c 4. a

1. a 3. d
2. c 4. b

Section II - Page 43

1. 14.6 3. 195
2. 14.32 4. 15

-9 9

_.



1.
2.
3.
4.
S.

1.
2.
3.

1.
2.
3.

1.
2.
3.
4.

1.

2.

3.

1.

2.

3.

4.

Pages 45. 46

.07 6. b

.5 7. c

.005 8. c

.53 9. c
1.015 10. b

StcligaliaPagss_47.&_411

2.12 4. 11.36
4.1 5. 1,049.1
14.13 6. 78.19

Section IV - Pages 49, 50

.75

.5

3
'27 n

10.

11.

12.

2

.2

1
83 5-

c 4. d
d 5. b
c

PuLS4
c 5. b
b 6. a
c 7. b
a 8. b

Section V - Pages 56. 57

1 1

I 4. 4 T 7.

I
3 1

To.
5. S 8.

43 16. 9.100 16

Section VI - Page 58

10 1
18% 6. 100 10

.24 6. 3.5

124% 7. 2 s%
13
100

30
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1.
2.
3.

1 .
2.
3.

1.

2.
3.

1.
2.
3.
4.

1.
2.

Page..52

.24

.0004

.091

Pima
110%
30%

4-1%4

Eam.62

2166 -%3
SSS -%9

240%

Paga.1.1

31.80
1.2
30
110

Page.1.6

c
a

4.
S.

4.
5.
6.

4.

5.

S.
6.
7.
8.

3.
4.

1.21
3.56

300%
.4%
3-%8

300%

SO%

1.25
100
1.05
0

b
a

5.
6.

c
d

11111

Chapter 1

$ection Ia - Page 68

1. 12 3. 36
2. 3 4. 1,760

Section II - Page 69

1. 1,520 4. 4,000
2. 6,276 5. .017
3. 4 16 6. 15,600
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Section HI - pages 70. 71

1. 485 in. 3. .2 meters
2 . 4 yd. 1 It. 6. 12 ft. 11 in.
3. 1 yd. 2 ft. 10 in. 7. 6 meters of timber
4 . 3 ft. or 36 in.

ChauteLl

Section II - Page 73

1. 3 4. 63.2
2. 4,510 5. 5.1
3. .019

Section HI - Pages 74, 7S

1. 2 lbs. 6 oz. S. 143 grams
2 . 11 lbs. 1 oz. 6. .006 and .00113 kilograms
3 . 12 lbs. 13 oz. 7. 2,650 grams
4 . 185 lbs.

Chapter 3

Section II - Page 78

1. 12 5. 320 c
2. 40 6. .5
3. 6 cups 7. 2.5
4. Sk

Section HI - Page 80

1. 64 ounces 5. 1400 bottles
22. 1.4 pints or 1 -8- pints 6. 4 gall. 1 qt. 14 oz. of gas

5
3 . 1 -g- cup 7 . 104 ounces

1
4 . ,-i liter 8. 10.241

Chapter 4

Section III - Page 86

1. 1,000 4. 780
2. 4.25 5. .017
3. 1,000 = 100,000

Section IV Page 88

1. 37,000 3. 1,000 5. 54.3
2. .264 4. 10,000

32

1.0

,



Unit_a

fAmskx_1

Section h . Page 89, 90

1. a. 1988 2. a. Bill
b. 2.54 b. Mary
c. Tom c. Bill
d. Karen, 1984-1986 d. John & Bill
e. Mary & Joe, 1988 e. $220

Section Ib - Pages 91, 9Z

1. a. Ohio d. 9%
b. Iowa e. North Dakota & Virginia
C. 10.5%

12

2. a. $28 c. $70
b. Tom

Pags_23

3. a. December 10°
b. 72'

Pags_24

4. a. $210 d. $128
b. December
c. $670

Eagt.9.5

S. a. 13.9%
b. 24.2%

c. 32.3%
d. 15.9%

SesliaL11_:_fages2(1.21

1. 53.5
2. 248
3. 302
4. 41.06

S. 395.2
6. 52.2
7. $101.3
8. 145

Section III - Page 99

1. 1:3; 1/3; 1 to 3 S. 5:3, 5/3; 5 to 3
2. 1:2; 1/2; 1 to 2 6. 3:5; 3/5; 3 to
3. 5:2; 5/2; 5 to 2 7. 8:9
4. 1:2; 1/2; 1 to 2 8. 7:6

3 3



SeCIAML.HLZUCLIDIL-101

1.
2.
3.

1.

2.

3.

15 4.
4.8 eggs S.
$102.50

Pages.101..102

1 4.TOO

1 S.

3

$9.60
13.87 hrs.

1

5
1-6

1111111

Chantal

1. 11 S . 0

2. -3 6. 1

3. -7 7. -5

4. -12

Pages 106. 107

1. -2 4. -11

2. 4 5. 5y or 1
3. 2

Section III - Page 108

1. 24 4. -4
2. -18 5. -5
3. 20

Section IV - Pages 110. 111

1. 5 4. -2
2. -154 5. -14
3. -20

34

13



Slaill11-1---EISA-M

1. x + 15 4 . 6 x
2. x + 6 5. x - 3

x
3 . 4 x 6. -7 or x+ 7

1 .
2.

1.
2.
3.

Section II - Pages 114. 115

x=7
x=3

fiflail

3. x=0

$3,837.50

15 and 16
5
12, 8

4.
S.
6.

75, 290
$185
$6,162.50,

Seclion IV - Pages 121. 122

1. 6" 4 .

2. 260 miles S.
3. 12 miles

45

t=3

Chantal
Sectimil_z_fage_121

1 .

2.
3 .

x 5 12
3x > y

A

4 .

5 .

6 .

x > 5
x < -1
B

ChaultrA

Section I - Page 130

A = (2, 1)
B.= (-1, -1)
C = (2, -2)
D = (-3, 3)

StrilimIL:_Euci.-131

1 . yes 4. yes
2. no S. no
3. yes

t

95
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1.
2.

Section IV . Page 139

(2, 0) 1. (0, 4)
(6, 0) 2. (0, 2)

Section V . Page 141

1. 3 x -4 = y
2. y = -x + S

-3 43. -2- x +a

1. m = 3 y-intercept = (0,04) 3.

2. tn = -1 y-intercept = (0, 5)

2 ,1. m = i or s
2. m = 2

1. yes
2. yes

3. m = 6
4. m = 0

3. no

Pages 143. 144. 145

1. right angle
2. acute angle
3. obtuse angle
4. straight angle

liniL5

chapter 1

S. reflex angle
6. 90'
7. acute
8. reflex

Section Ig

1. e 2. g
2. b 6. d
3. f 7. a
4. c

Section Ib - Page 14fi

1. a 7. h
2. f 8. i
3. b 9. j
4. d 10. k
S. e 11. c
6. g

-3mur pintercept = (0,1)

36

9.
10.
11.
12.
13.
14.
15.

reflex
straight
acute
obtuse
90'.180', obtuse
acuti; 1-90.
straight; 180'



Wet 146. 147. 148. 149

1. 22*, complementary
2. 46% supplementary
3. 52, vertical
4. 48 and 138'
S. 127'

6. 98 corresponding
7. 1039, alternate exterior angles
II. $r, alternate interior angles
9. wr and sr
10. 1456, 145 *

SI lgtifiLibi---Eases..1511...151

1. 23 in. 90' S.
2. parallelogram, 12 in. 6.
3. 148 in. 7.
4. 168 yds. 8.

Sicilag_rAb . Page 15a

1. 15.7 4. 11,304 sq. ft.
2. 27.1 3 5. 25.12 sq. in.
3. 3,768 ft.

441 sq. tk.
601 yds.
60 sq. ft.
2 ft.

Serape IIc - Page 153

1. b
2. a
3. c
4. e

S.
6.
7

ages 153-157

1. 68, isosceles
2. ar, equilateral
3. 58'
4. 82'
S. 13'
6. 21 in.
7. 18 in.
8. 28 sq. ft.

f
d
g

9. 8 in.
1 O. 4,650 sq. yd.
1 1. yes
1 2. no
1 3. 20 in.
1 4. 3 ft.
15. 5.3

Section HI - Pages 158.

1. 90 cubic ft.
2. 120 m3
3. 9 ft.
4. 27 cu. in.

2.
3.
4.

159

5. 2355 cu. ft.
6. 3,925 m3
7. 11 in.

Sectiok IV - Pages 161 - 16(

6 and 3 5. 8 8. 5 1 1. 9.9 1 4. (2.5, 6)
1 6. 2 9. 6.4 12. 11.4 1 5. (3, -4.5)
8 7. 4 10. 6.4 13. (1,0)

37
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'1

Sagallan

1 . $176.80 4 . 400 sq. ft.
2 . 1140 sq. ft. 5 . 10.2 ft.
3 . 17.8 ft.

38



IV. DIAGNOSTIC EXAM

1. In the following numeral: 843 what does the 4 represent?

a) 4 groups of 100
b) 40
c) 4 omes
d) none of the above

2. Add 321 and 89.

a) 111,010
b) 1,100
c) 410
d) 41

3. Subtract 16 from 345.

a) 329
b) 321
c) 331
d) 229

4. 24 x 4 =

a) 68
b) 88
c) 816
d) 96

S. Which is the correct method to solve 741

a) 741 b) 741 c) 741 d) 741
_i_ii. a_._712_ 1_11

44464246 4446 42246
_14262_ + 5187 49287 4. 5187

6. Solve 98 + 14

a) 6
b) 7
c) 7 R 1
d) 92
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7. The local library bas 4321 fiction books and 431 non-fiction. How
many books does the library have in all?

a) 3880
b) 4752
c) 4110
d) none of the above

8. Angela took 5 tests. Her scores were 75, 92, 88, 86, and 94.
What was her average score?

a) 87
b) 78
c) 88
d) 94

9. The Smiths wanted to erect a fence around their new swimming pool.
They will need 26 feet on all 4 sides. Which operation will you use to
solve the problem?

a) 26 + 4
b) 26 + 4
c) 26 x 4
d) 26 + 26 + 4

10. Melissa wanted to make enough money to buy a new sewing machine.
If the sewing machine costs $324.00, how many hours must Melissa work
to earn enough money? Vii hat , if any, information is needed to solve this
problem?

a) The amount of money Melissa earns per hour
b) Where Melissa works
c) The size of the sewing machine
d) No other information is needed.

11. Which set of fractions are equivalent?

a) 3/4 and 3/8
b) 2/4 and 112
c) 1/8 and 8/1
d) 3/3 and 1/9

12. Which fraction is in lowest terms?

a) 9/12
b) 8/16
c) 3/4
d) 3/2

40
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13. Change 14/3 to a mixed fraction.

a) 14/3
b) 14 1/3
c) 4 2/3
d) 3/2

14. Which statement is true?

20

a) In general, the lower the numerator, the smaller the fraction.
b) If the numerators are the same, the fraction with a larger

denombator is larger.
c) If the numerators are smaller.
d) None of the above are true.

15. Which of the following comparisons are true?

a) 4/3 > 3/2
b) 1/8 > 1/4
c) 114 < 1/8
d) 1/8 > 1/16

16. Subtract 3/4 from 1.

a) 1 3/4
b) 1/4
c) 3/4
d) 1

17. Add 4 3/5 and 12 3/5.

a) 17
b) 17 1/5
c) 16 3/5
d) 8

18. Find the product of 3/5 and 1/2.

a) 3/10
b) 4/7
c) 15/5
d) 6/5

41
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19. Divide 3/4 by 1/2.

a) 3/2
b) 3/8
c) 6/4
d) 8/3

20. Compare the ratio. 16/24 = ?/3

a) 8
b) 3
c) 16
d) 2

21. While travelin* across the state, Joe drove 8 hours each day. How
many total hours dul he drive in 4 days. Which of the following will solve
this problem using a ratio

a) 8/4 = ?/4
b) 8/1 = 4/?

0 8/1 = ?/4
d) 4/8 = ?/4

22. Look at the followin diagram.

What is your probability of spinning a number greater than 2?

a) 1/13
b) 11/13
c) 2/11
d) 2/13

23. Choose the correct value for the underlined digit. 0.43

a) 4
b) 4 tenths
c) 40
d) 4 hundredths

42
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24. Round 21.73 to the nearest tenth.

a) 22
b) 21
c) 21.7
d) 21.8

25. Sulk- ct 91.4

a) 86.3
b) 98.3
c) 8.65
d) 21.8

26. Find the product of 4.623 and .01.

a) .04623
b) 4.623
c) 462.3
d) .4623

27. Choose the correct answer for 9.3 4- 3.1

a) 3
b) 0.3
c) 0.31
d) 0.03

28. Write 3/4 as a dec:mal.

a) .30
b) .34
c) .75
d)

29. Change 3/4 to a percent.

a) .75%
b) 75%
c) 750%
d) 7.5%

4 3
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30.

31. Jonathan sold 36 raffle tickets for his dub's fund-raiser. Mary sold
85. A total of 720 tickets were sold. What percent of the raffle tickets did
Jonathan sell? How would you solve this?

a) (36 + 720) x 100
b) (720 + 36) x 100
c) 36 + 720
d) none of the above

Express 431% as a mixed number.

a) 43 11100
b) 431
c) 4 31/100
d) 431/100

32. How would you find the number of inches in 36 feet?

a) 4 x 12
bt 36 x 3

--c) 36 x 12
d) none of these

33. Sally had 4 yards 3 inches of material to make a tablecloth. She used
only 3 yd. 1 ft.. How much material is left?

a) 2 ft. 3 in.
b) 1 yd.
c) 1 ft.
d) 36 in.

34. Which has more, a bottle with 33 ounces or one with 2 pounds 6
ounces?

a) Neither, they are equal
b) 33 ounces is more than 2 pounds 6 lz.
c) 33 ounces is less than 2 pounds 6 oz.
d) Can't be compared

35. How many ounces of water must be added to a 16 oz. can of frozen
apple juice concentrate to make 1/2 gallon of juice?

a) 64 oz.
b) 34 oz.
c) 48 oz.
d) 32 oz.

36. What is the absolute value of -24?

a) -24
b) 2.4
c) -2.4
ti) 24

4 4
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37. -7 + 3 =
a) 10
b) -10
c) -4
d) 4

38. -4 - 11 =

a) -15
b) 15
c) -7
d) 7

39. (-4) (5) =

a) 20
b) -20
c) 9
d) -9

40. -21/-3 =

a) 7
b) -7
c) 21/-3
d) none of these answers

-4
41. 8 -r =

-5a) 8 x T
5b) 8 x ii
5c) 8 + 4-
-5d) 8 + 1--

42. Solve 8 + 3 x 2 - 1 =

a) 21
b) 13
c) 12
d) 23

4 5
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43. Solve 10x - 3 = 4x + 1 x = ?

, 2a) -5
b) 4
c) 2

3d) x

44. The sum of 3 numbers is 47. The second number is twice the first and
the third is twice the sum of the first two plus 2. Find the 3 numbers.

a) 4, 8, 26
b) 3, 6, 20
c) 5, 10, 32
d) 4, 9, 32

45. A train traveled 315 miles in 9 hours. How fast (what rate) was the
train traveling?

a) 40 mph
b) 30 mph
c) 20 mph
d) 35 mph

46. A car travels :It 55 mph. 3 hours later a helicopter leaves traveling at
175 mph. Assuming that both can travel in a straight line, how soon will
the helicopter catch up to the car?

1
a) 43- hrs.
b) 3 hrs.
c) 4 hrs.
d) 9 hrs.

47. Solve 2x + 4 < x + 3 for x

46
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48 .

4
-4
-3

-2

- 3

-7 4 -5 -4 - 3 4 5 6 7
4
- 3

-3 A

-4

-5

4

26

A can be represented by the ordered pair .

a) (3, 2)
b) (-2, 3)
c) (3, -2)
d) (-3, -2)

49. Find the slope of a line containing the ordered pairs (1,3) and (2,2).

a) 1
b) 3
c) -1
d) -3

50. Change the following equation to slope-intercept form. 3x + y = 4

a) y = 3x + 4
b) y = -3x + 4
c) 3x = y + 4
0 3x = -y + 4

4 7



Section II
Data Analysis

51.

Ixerugineklzincome
namt,12ALIMILINIA
Joe $220 $226 $228
Kim $230 $230 $236
Mary $450 8458 $460
Sam 1356 1362 1370

a. Who had the highest weekly earning in 1988?
-refer to unit 3: section I

b. Who had the lowest weekly earning in 1986?
- refer to unit 3

c. Who had the greatest wage increase and the lowest from 1984 to
1988 and what is the amount?
- refer to unit 3

d. What is Sam's weekly income in 1986?
- refer to unit 3

48
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$0

70

60

50

40

30

20

I0

0

Comparing Temperoures

MI

1980?

CHICAGO DETROIT BOWTON Ny cry

I

MUM:MGR

January 1980 January 1984

a. What was the temperature in Chicago and New York City in

-refer to unit 3, section 1

b. What city had the highest temperature in 1984 and what was it?

- refer to unit 3

c. What cities had the lowest and highest temperature in 1984?

- refer to unit 3

53. What is the mean high so far in July if the first 6 days were: 80°, 83°,
84, 80, 87, 88'?
- refer to unit 3, section-7r-

4 9



54. Jill's test scores are 25, 36, 30, 33, 38. What is the average score?

----7r-eier to unit 3, section H

SS. Mary's test scores are also 25, 36, 30, 33, 38. What is the median?

---Wefer to unit 3, section H

56. A recipe -calls-for-2 cups of sugar and 4 eggs. What is the ration of
eggs to sugar in lowest terms?

- refer to unit 3, section If r---
57. Mrs. Millin's recipe calls for 3 eggs to make 24 biscuits. How many
eggs would be need to make 40 biscuits?

- refer to unit 3, section III

58. There are S cherry, 2 grape, and 3 strawberry flavored caneies left.
What is the probability of Suzy selecting a grape candy?

-refer to unit 3, section III

5 0
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Section HI
Geometry

59. What is the measure of LABC?

C

D

-refer to unit S, section IB

60. What is the measure of LB and LC?

A..52°

-refer to unit 5, section IB

61. What is the measure of LE and LD?

96*=A

B

C

D E

-refer to unit 5, section IB

51
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62. The perimeter of a square building is 3,000 meters. How many meter
long is each side of the building?

-refer to unit 5, section HA

63. What is the area of a rectangular box with the length 4 ft. and width 6
ft.?_

-refer to unit 5, section HA

64. Tom and Bill split a large pizza with a radius of 9 inches. How many
square inches did they each get?

-refer to unit 5, section HB

65. What is the diameter of a circle with an area of 69 sq.in.?
-refer to unit 5, section HE

66. Find LB.

-refer to unit 5, section IIC

67. What is the perimeter of a triangle with the sides of 6 in., 7 in., and
10 in.?

-refer to unit 5, section IIC

68. What is the area of triangle with a height of 7 in. and base of 5 in.?

-refer to unit 5, section IIC

69. Mr. Jones went for a walk and when he left his house he went 5 miles
north and 8 miles west. How far was he from his house?

-refer to unit 5, section IIC

70. What is the volume of a rectangular container 6 in. by 7 in. by 7.5 in.?

-refer to unit 5, section III

52
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71. Plot these two points and tell the distance between the two. A(5,3)
and B(4,3)

A

(4, 3) (5, 3)

-refer to unit 5, section IV

72. What is the perpendicular distance from C to line AB?

-refer to Unit 5, section IV.

32



73. What I. the distance between points (5, 3) and (-2, -4)?

-refer to Unit S, section IV.

74. What I. the midpoint of a line joining points (32 5) and (1, 8)?
-refer to Unit S, section IV.

75. What is the midpoint of a lin^ joining points (-2, 6) and (4, -3)?
-refer to Unit 5, section 1 i

76. What is the length of a bossy with tbe area of 400 sq. ft. tud the
height 8 ft.?

- refer to chapter S

77. Jim wants to carpet a triangular room S yds. by 8 yds. What is the
area?

-refer to chapter S

78. John is an architect and on hi, blueprint is a triangular figure that
forms a right angle. The two sides are 2 in. and 3 In. What is the
hypetenuse?

-refer to chapter 5

54
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V. ANSWER KEY FOR DIAGNOSTIC EXAM

1. b 16. b 31. a 46.
2. c 17. b 32. c 47.
3. a 18. a 33. a 48.
4. d 19. a 34. c 49.
5. b 20. d 35. c 50.
6. b 21. c 36. d 51.
7. b 22. b 37. c
8. a 23. b 38. a
9. c 24. c 39. b

10. a 25. d 40. a 52.
11. b 26. a 41. a
12. c 27. a 42. b
13. c 28. c 43. a 53.
14. c 29. b 44. c 54.
15. d 30. c 45. d 55.

56. 2:1 71. 1

57. 5 eggs 72. 4

58. 1

3-
73. 9.9

59. 46° 74. (2; 6.5)
60. 52°, 128° 75. (1, 1.5)
61. 96°, 84° 76. 50 ft.
62. 24 sq. ft. 77. 20 sq. yds.
63. 24 sq. ft. 78. 3.60
64. 127.17 sq. in.
65. 9.4 in.
66. 82°
67. 23 in. or 1 ft. 11 in.
68. 17.5 sq. in.
69. 9.4 miles
70. 315 cu. in.

a
b
c
c
b
a. Mary b. Joe
c. greatest-Sam $14

lowest-Kim $6
d. $362
a. 32' and 40'
b. Pittsburgh 60'
c. Detroit & Pittsburgh
83.6'
32.4
33

34
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Question Reference Chart

allEITIONS WER TOt

1-10 Unit I. Chapter 1
11-2 2 Unit I, Chapter 2
23-3 1 Unit I, Chapter 3
32 41 33 Unit II, Chapter 1
34 Unit II, Chapter 2
35 Unit II, Chapter 3
36-4 2 Unit IV, Chapter 1
43-46 Unit IV, Chapter 2
47 Unit IV, Chapter 3

48-5 0 Unit IV, Chapter 4
51 & 52 Unit III, Section I
53-55 Unit III, Section II
56-5 8 Unit III, Section III
59-6 1 Unit V, Section I
62-6 3 Unit V, Section II

64-65 Unit V, Section II-B

66-6 9 Unit V, Section II-C

70 Unit V, Section III
71-7 7 Unit V, Section IV

78 Unit V, Chapter 5

5 6
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T,,. THE STUDENT

The intent of this program is to improve your mathematics skills so that
you are better equipped to function in the adult world. The skills that you are
about to acquire will also help to increase your chances of getting the job that
you desire. The program developers believe that with your interest in improving
your mathematics skills and with your sustained effort, you can indeed make
progress in the way you present yourself in the everyday world. The materials
are designed to help you pass the GED Mathematics Exam

The program materials include a computer diskette and a workbook
which covers various areas of GED mathematics. The mathematics is divided
into the following areas:

I. Number Relationships
II. Measurement
Ill. Data Analysis
IV. Algebra
V. Geometry

The program is not meant to be a complete study of mathematics.
Instead, it is one which stresses the essentials of mathematics for improvement
of your basic skills. Each lesson will help you to understand mathematical
concepts through explanations, examples, and exercises. The workbook, which
accompanies the computer program, has exercises which will further your
mastery and knowl-dge of mathematics.

As you begin each lesson on the computer, study the explanations and
examples, then do the exercises. Do not hesitate to repeat the lesson several
times. The extra practice will help you to master the material. When you are
finished with each lesson, go to the same lesson in your workbook for more
practice. Have your teacher or tutor correct the exercises in the workbook and
help you to correct any errors that you may have made.

This program should help you to improve your mathematics skills in a
short time. Good luck!

60



GED MATH
A COMPUTER ASSISTED

MATHEMATICS CURRICULUM

Student Workbook

TOPIC PAGE

Unit I Number Relationships

Chapter 1 Whole Numbers
Section I Introduction to Whole Numbers 1

Section II Addition and Subtraction 3
Section III Multiplication and Division 5
Section IV Word Problems 10

Chapter 2 Fractions
Section I What is a Fraction 13
Section II Equivalent Fractions 15
Section III Improper Fractions 19
Section IV Comparing and Ordering Fractions 21
Section V Addition and Subtracting 25
Section VI Multiplying and Dividing 30
Section VII Ratios, Proportions and Probability 35

Chapter 3 Decimals and Percent
Section I Intraluction to Decimal 40
Section II Rounding and Comparing Decimals 43
Section III Addition and Subtraction of Decimals 47
Section IV Multiplication and Division of Decimals 49
Section V Changing Decimals to Fractions and

Fractions to Decimals 55
Section VI Percent 58

Unit II Measurement

Chapter 1 Length and Height Measurement
Section I Introduction 68
Section II Conversion Within the Same System 69
Section III Arithmetic Operations 70

Chapter 2 Weight Measurement
Section I Introduction 73
Section II Converting Units 73
Section III Arithmetic Operations 74

61



Chapter 3 Liquid Measurement
section I Introduction 76
Section II Convening Within the Same System 78
Section III Arithmetic Operations 79

Chapter 4 The Metric System
Section I Introduction 82
Section II Units of Length 83
Section III Measure of Weight 86
Section IV Measure of Capacity (volume) 87

Unit III Data Analysis

Chapter 1 Data Analysis
Section I Reading Tables and Graphs 89
Section II Mean and Median 96
Section III Ratio, Proportion and Probability 99

Unit IV Algebra

Chapter 1 Arithmetic Operations Using Integers
Section I The Set of Integers 103
Section II Addition and Subtraction of Integers 105
Section Hi Multiplication and Division of Integers 108
Section IV Order of Operations 110

Chapter 2 Algebraic Equations
Section I Variables 112
Section II Equations 113
Sechon HI Solving Word Problems 116
Section IV Using Formulas to Solve

Algebraic Equations 118

Chapter 3 Inequalities
Section I Introduction to Inequalities 123
Section II Solving Inequalities 124

Chapter 4 Equations in Two Variables
Section I Graphs 127
Section H Linear Equations 131
Section III Slope of a Line 135
Section IV Intercepts 139
Section V Slope-Intercept Form 140

Unit V Geometry

Cnapter 1 Introduction to Geometric Terms
Section I Terms and Definitions 150

62



Chapter 2 Geometric Shapes
Section II Quadrilateral 150
Section IIB Circles 152
Section IIC Triangle 153

Chapter 3 Volume
Section III Volume 158

Chapter 4 Coordinate Geometry
Section IV Plotting Ordered Points, Distance
134tween Points and Finding Midpoints 160

Chapter 5 Word Problems 167

63



Unit I - Chapter 1 'Whole Number Operations.

Se4tion I Intmduction to Whole Numbers

In order to work with whole numbers, you must first understand our numeration system.

Our system is called a "base 10" system because any number of objects can be represented by
using only 10 digits, 0 through 9. This is possible because of "place value."

Each digit represents a fao value as well as a place value. The digit's position in the numeral
determines its place value. For example, the 5 in the numeral 52 is in the "tens" place,
therefore it represents 5 groups of 10 or 5 x 10.

Plact.Yalus,Cbart

Using the above chart, what place value is represented by the 7 in 7,430? (7). Right, 7 is in
the thousands place.
This represents 7 groups of 1,000 or 7,000.

Notice the "zero" in the ones column. Even though there are no ones, the zero must be placed
in this column as a place holder. Without the zero, the number would be 743.

Is 743 the same as 7430? Yes or No

"Zero" is very important in our numeration system as a aut macia.

Let's evaluate the following number: 67,032

There are 2 ones
3 tens
0 hundreds
7 thousands
6 ten thousands

the 6 represents 6 x 10,000 or 60,000
the 7 represents 7 x 1,000 or 7,000
the 0 represents 0 x 100 or 0
the 3 represents 3 x 10 or 30
the 2 represents 2 x 1 or 2

6. 4

1
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In the following numeral, $32L what does the 3 represent?

a. 3 groups of 10
b. 3 groups of 100
c. 3 groups of 1,000
d. 30

Right, the correct answer is b. The 3 represents 3 groups of 1CO.

Now, what is the value of 3 in 8321?

a. 3
b. 300
c. 30
d. 3000

Right, the value of 3 in 8321 is 300!

In the following set of practice problems, you will be asked to determine the value of the
underlined digit.

Practice Problems

1. 46,021 (90)
2. 621 (3)
3. 10,433 (50,000)
4. 401 (400)
5. How is the 0 used in the numeral 602?

a. 0 groups of ten
b. 0 groups of hundreds
c. a place holder
d. a & c
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Scrdiaall_AdditigainiSubmiation.WiikWhalclimmkaa

When you combine two or more numbers, the answer is called the um.
To add 732 and 4,091:

1. First, line up the ones under ones, tens under tens, hundreds under hundreds, etc.

732
+ 4 0 9 1

2. Add each column separately

1

732
+ 4 0 9 1

4, 8 2 3

Notice that in the "tens" column, 3 + 9 = 12. When the answer in any column is a 2 digit
number, put the dt on the right (in this case a 2) under the column and carry the other
number (in this case a 1). Notice that the 1 was added to the 7 in the hundreds column.

Sometimes you are asked to find the difference between two numbers. This means you must
subtract one number from another.
For example, find the difference between 391 and 48.

1. Subtract the smaller number from the larger number, lining up the numbers according to
place value.

3 9 1
- 4 8

2. Subtract each column beginning with the ones column.

3. Sometimes, you must rrow in order to subtract.

3 9 1
- 4 8

.you can't subtract 8 from 1
'therefore you need more ones in the top number
.to get more "ones" you may borrow one group of 10 from the tens column

8 11

3 ZZ
4 8

'now you have 11 in the ones column and 8 in the tens column
'continue to subtract from right to left
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Practice Problem
Addition and Subtzaction

Read each problem carefully to determine which operation you are going to perfotm.
Remember, finding the sum, or combining numbers means addition; and finding the diZertno
indicates subtraction.

1. Find the sum of 4399 and 21 (4420)

Hint: you are Adding the 2 numbers

Hint line up columns according to place value

4399

2. Combine 62 and 4 (66)

3. Add 99 and 16 (115)

Hint: Remember, when you have a 2 digit answer in one column, carry the digit on the
left into the next column.

4. What is the difference between 231 and 40? (191)

Hint: Difference means subtract the smaller number from the larger number.

Hint: Remember to line up columns according to place value.

2 3 1

You can't subtract 4 from 3. You must borrow from the hundreds c;olumh

1 13
231

- 4 0

5. Subtract 241 from 352 (111)

% 7
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The answer to a multiplication problem is called the product. The numbers you art multiplying
are the multiplicand and the multiplier.

For example: 832 x 35

1. To multiply two numbers, place the large number on top and smaller number underneath,
carefully lining up according to place value.

832 -- multiplicand
x 3 5 -- multiplier

2. To solve, you must first find partial products by multiplying each digit in the multiplicand
by each digit of the multiplier.

First, multiply 8 3 2 by 5

1 1

832
x 5

4 1 5 0

1 1

832
X5.
4 1 5 0

As vith addition, vhen
the ansver in one column
is 2 digits, carry the digit
on the left.

S x 2 = 0
place 0 in onel,
carry 1 to ten, ,:olunm

5 x 3 .. 15 + 1 (edd 1 carried
from ones)

product of 5 x 3
Place 6 in tens column

carry 1 to hundreds
Multiply 5 x 8 = 40

add 1 that V53 carried 41

4. 4160 is a partial product
Now you must complete the problem by multiplying 30 x 832.

8 3 2
x 3 0

2 4, 9 6 0 -- partial product

5. Add the partial products

8 3 2
ji:11
4 1 5 0 -- partial product

+ 2 4. 9 6 0 partial product
2 9 1 2 0

Divisien is indicated by the symbols + or Y.---

F. 8

5
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The answe- to a division problem is called the guotient.

Example

divisor

6 Yig OR 204 6/
dividend

divilend
divisor

The number being divided is the dividend.
The number dividing is the &ism.

0
6 'rig1. First, ask yourself how many times does 6 divide into 2. none.

2. Does 6 divide into 20? yes.

34
61'2071

3 x 6 =
24

4x 6= 24
0

There are 3 groups of 6 in 20 with
2 remaining.
Subtract 18 from 20
bring dovn the 4

does 6 divide into 24? Yes
4 times, place 4

3. To check multiply answer by divisor

34 quotient
x 6 divisor
204 dividend

If the division x quotient = dividend, the answer is correct.

More detailed explanation, press y for yes. (Section Ila)
Not needed, press Return.
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Section II la

Divide 6 into 204

Think of 204 as money

2 one hundred dollar bills
0 ten dollars
4 one dollar bills

h
u

h
u

II OW 11111

n n o o o o
d d n n n rt

r
e
d

r
e
d

e e e e

1. Can you divide the 2 hundred dollar bills into groups of 6 without changing them to ten
dollar bills? No.

0
6 '.1-2-6-zi-

h
u
n
d
r
e
d

h
u
n
d
r
e
d

-

t
e
n

.111

t
e
n

t
e
n

.111

t
e
n

t
e
n

t
e
n

t
e
n

t
e
n

t
e
n

411,

t
e
n

t
e
n

t
e
n

2. Now can you place the ten dollar bills into groups of 6? Yes. How many? 3
How many are left? 2 tens.

03
6 Yroz-7

3x 6= - 18
2 remaining

t
e
n

_
t
e
n

3. Now, can you divide the 2 ten dollar bills into groups of 6 without changing them into
ones? No.

70

7
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t
e
n

*WO

t
e
a

M

34

6 Y-2--iii
- 18 '

24
grolp - 24
of 6 none left

_
o
n
e

1
o
a
e

o
n
e

..............

o
n
e

// *NM,

o
rt
e

111111011111.I

o
n
e

1111

o
rt
e

1===1,

o
n
e

111

o
n
e

II*
o
n
e

11

........

o
n
e

o
n
e

o
n
e

IIIMIMM11.1111,

o
n
e

1-
o
n
e

11111111,

o
rt
e

IMIIIIIMI101.1

0
n
0

IIMIIIIIMIF

o
n
e

e--I.,

o
n
a

IIII.-
o
n
e

I. 2 3 4

Add the 4 ones you already have
to the tventy ones.
You nov have 24 one dollar bills.
Can you divide these 24 into piles
of 6? Yes.

(Then shov them being circled into
4 piles.)

o
n
e

111111111,

o
n
e

,

Practice Problems in Multip1ication.s4c Division

Read each problem carefully to determine which operation to use. Remember, the product is
the answer to a multiplication problem and the quotient s the answer to a division problem.

1. Find the product of 31 and 4.

2. Multiply 16 and 10.

3. Divide 14 by 3

7 1



Prompll: Set up properly. 3Y171
0

Prompla : Does 3 divide into 1? No. 3VTI
4

into 14? Yes. 3Y1r
4x 3= :-12

Hov many remaining? 2

;Jint 3: The answer is given as 4 R 2
R stands for remainder

(In a later 1.0;sson, you will learn to express the remainder differently).

4. 321+ 4 = (80R 0

Pmmpt Set up properly. 4YRT
80

4n-irprompt 2 :

- can 4 be divided into 1?

5. 631
LI4 (9834)

Hint 1: find partial products 631 and 631

Ifint Add partial products

6. 31 Y67-34- (214)

Hint 1: Does 31 divide into 6? (No)

Hint 2: into 66? (Yes)
How many times? (2)

02

31 n.e.571
2 x 31 -62

72

9
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Them are many prarical applications for whole number operations. Thefollowing word
problems are example.;. You will be using addition, subtraction, multiplication and division to
solve these problems. Remember to look for "key" phrases or words to help you determine
which operation to use.

total
in all
sum
combine

usually
indicate addition

difference
hov many more
hov much less
hov much larger then

product > multiplication

distributed evenly
evenly divided
quotient

usually
indicate subtraction

division

averages involve addition and division

Also remember the 5 steps of problem solving:

1. What is being asked for?
2. What information do you need to solve the problem?
3. Which arithmetic operation will you need to use?
4. D the arithmetic and check your work.
5. Does your answer make sense?

SAMPLE
PROBLE1v1S:

1 John's average reading rate is 185 words per minute. How many words dces he read in 10
minutes?

To solve, multiply 185 by 10.
10 x 185 = 1850 words

2. The township library has 3,421 non-fiction books and 6,304 fiction books. How many
books does the library have ja air?

"In all" indicates addition.
3421

J6114
9725 books

7 3



3. The seating capacity at a football stadium is 60,000. 48,321 fans bought tickets for the
game. llsai =lux seats Am kft?

"How many are left" indicates subtaction.
60,000

- 48.321
11,679 seats

4. Wht is Joan's average test score if her scores are 85, 97, 74, 92.

To fmd the average, first you add all scores together. 85
97
74
22.

348
Then, divide the total by the number of tests.

87
4-1(5-4ET

28
28

The average score is 87.

7 4
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PROBLEMS:
Name the operation you will use to solve:

1. John Stewart's farm is 325 acres. He is considering the purchase of the adjoining property
consisting of 213 acres. If he combines these two properties, how many acres will he own
all together?
a) addition b) subtraction c) multiplication d) division e) addition and division

2. Monica drove 300 miles on Tuesday, 215 miles on Wednesday and 319 miles on
Thursday. What is the average number of miles she drove each day?
a) + b) - c) x d) + e) + and +

3. Mark received 653 votes during a recent school election. 1413 students voted. How many
students did not vote for Mark?
a) + b) - c) x d) + e) + and +

4. The Brubakers want to fence an area which is 14 feet on all 4 sides. How many feet of
fence will they need?
a) + b) - c) x d) + e) + and +

5. Miss Michaels, the first grade teacher, has 23 students in her class and 69 pieces of bubble
gum. If she divides the gum equally between the students, how many pieces will each get?
a) + b) - c) x d) + e) + and +

Now, you will solve earh of the problems. Go back to question 1.

1

2.
Hint: Add total miles driven; divide by number of days.
3.
4.
5.

'7 5
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Unit I Chapter 2 'Fractions.

This chapter will introduce, or refamiliarize, you with fractions. You will learn exactly
what a fraction represents and how to compare fractions. 7 he '.ollowing sections will cover
addition, subtraction, multiplication and division of fracdo

Section I What is a Fraction?

When a unit is divided into equal parts, the number expressing the relation of one or more
parts to the to.al number of equal parts in the whole unit is called a fraction.

Although at first glance, this defmition seems complicated, the following picture will
illustrate the simplicity of this concept.

This bt... is divided into 8 =al parts. 3 parts are shaded. The fraction which represents
the shaded parts is:

3

3 is the numerator 8 is the denominator

The &nominator tells how many equal parts the whole is divided into.
The bar is divided into 1 parts.
The numerator tells how many parts are represented.
The represents the 3 parts of the bar that are shaded.

Another way to think of a fraction is as the part of a group.

ACCBADFC

This is a group of letters. 3 of the letters are C's.
37 3 is the number of C's

8 is th total number of letters in the group

Now you try one:

SYfAVA
A

This rectangle is divided into how many equal parts? (6)
Right! There are 6 parts.
How many parts are shaded? (5)

5
Right! There are 5 parts shaded. Type this as a fraction. ;-

Great!

7
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()Havant:0
5 number ot parts represented

-g-- number of pens in vhole
fifetauniante

(If wrong, show starting with the denominator)

aQIE: Fractions with the: slog numerator and denominator opal 1.

4 - number represented
-4: number of parts in the vhole

1

4 4

1 1

4 4

I?



Section II Equivalent Fractions

Fractions representing the same number are tquivalent fractions.
As in the previous section, the following diagram will explain equivalent fractions.

(A)

2 2

2 total pert

Of the 2 parts (the denominator) 1 part is shaded (the numerator). The fraction representing the
. I

shaded are is 7

(B)

2 .
is tne fractional representation of the shaded area.

:::1 ::: i :
:::747::: : :

......... : v.i:....

:::4::::
1 1

1 2
You can see that -2- and represent sections of the same size.

1 2
7snd-if are equivalent fractions.

Rule: When the numerator and denominator of a fraction are divided or multiplied by the same
number, the result is a fraction of the same value.

1 2
Compare: 7 and 4-

lx2=2
2x2=4

1 2
2and are equivalent

4

3
Look at this fraction:

7 8

15
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Let's multiply the numerator And denominatt.
ax 3=2
4 x 3 12

3 9
I. and -ff are equivalent.

Proof:

1

4
.1.-
4

1

4 L
4

(A)

y 3.

1 1 1 1 1 1

12 12 12 12 12 12

1 1 1 1 1 1

12 12 12 12 12 12

(B)

(Superimpose diagram B on diagram A to show equivalence).

Given two fractions, you can determine if they are equivalent by cross multiplying.
Example:

1 2
2-tili-zi 2 x 2=4

lx 4=4

If both products are the same, the fractions are equivalent.

Try this; find the cros praduct of the following fractions:

Sx 6 =? (30)
5 4C- TO 3 x 10 = ? (30)

3 6 .
Are -s and To- equivalent? (Yes)

3 x 8 =? (24)
2 x 9=? (18)

2 8 .
Are 7 and 7 equivalent? (No)

1 2 4 6Although there are many ways to represent the same fraction 2-= a- = r T2- -- there is
only one fraction which expresses the number in lowest terms.

A fraction is in lowest Lem when its numerator and denominator cannot be divided
exactly by the same number.

6
Example: iTT s not in it;.--st terms. 6 and 12 can both be divided exactly.

79



t-1-3=1
12 + 3 = 4

2
iBut is Tn lowest terms? (No) 2 and 4 can both be divided exactly by 2

2 + 2 = 1
4 + 2 = 2

1
Is i7- n lowest terms? (Y s) 1 and 2 cannot be divided exactly by the same number.

6
Change 7-4. to lowest terms. + (6) = (1).

24 + (6) = (4)

PRACTICE PROBLEMS for section T. II

8
1. In the fraction 1-5, which number is the denominator?

2. What fraction of the following gmup of objects are squares?

0 0
Hint: Total number of objects? (5)

3. In Bill's desk there are 13 pencils. 4 of these pencils are red. What fraction of the pencils
are red?

4. A local volunteer organization has 100 raffle tickets to sell. 20 tickets are as yet unsold.
What fraction of the tickets are sold?

Hint: Wha is being asked for? Unsold or (Sold)
Hint: Total # of tickets? (100)

5. Are these fractions equivalent?

1 2
and T

3 , 6
ana

2 4
dan4 7

Show each set separately.

6. Mrs. Smith baked 24 brownies. She gave 18 brownies to the neighbor. Is the fraction she
3

gave away equivalent to ?4
18 3

Izait: Are 71. and equivalent?

8 0

17
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Hint: Either find crosl products 3 x 24 and 4 x 18 or detennine if 18 and 24 were divided by
the sum number. ja+ (6) = a

244-(6)4

7. Change the following fractions to klyas Zmn.

6 24 1 4
7 37 ' 3' Tr



It the numerator is equal to or larger than the denominator, the fraction is improper.

5 3 24
Emmy lca:

An improper fraction can be changed to a !nisi:dud= by dividing the numerator by the
denominator.

-

..
Tr:::

........
::4

.......
4

1 1

T 7
.

5
axe sheded

1

denominator -4.V-5-numerator
-4

1 - vrite xemeinder as a fraction

The remainder becomes a numerator.
The denominator is the divisor.

1

1
1 is a mixed number because it contains a whole number and a fraction.

4

5
Now, change a mixed number to an improper fraction. 1 g=?

5Picture 1 gas pieces of pie.

.6L

11 11
i iT are shaded. 7- s an mproper fraction.

Count the shaded pieces.

5 1 1

R2

19(
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There is a short cut for changing mixed numbers to improper flactions.

5
Example: 1 Multiply the whole number by the denominator.

6 x 1 = 6

11Add the numerator 6 + 5 = 11. Place this number over the denominator. -6-

Try changing 3 to an improper fraction. 3

Denominator x whole number? 4 x 3 = 12.
Add the product to numerator of the fraction. 12 + 3 = 15.

15Place the sum over the denominator. 7-

Problems:

1. Are these fractions improper?
2 6 3 12 4 2
T TIT

2. Change each improper fraction to a mixed number.

13 4 10
T= T

3. Change each mixed number to an improper fraction.
3 2 3 31 IT= 57= 3T= 10g=



Section IV Cawing and Ordering Filctilns

In order to compare or order fractions, you must be able to determine which fraction is larger
or which is smaller.

Fractions with the am mama= and different denominators are easy to compare.;
2
2 -4-

:::1:::::4::-

::::::::i.:..i.i.:.-

1 1

2

lidiniNii
2

2 . 2 2 2
It is easy to see that is smaller than T. It is also easy to see that T. is smaller than 7.. Notice

that the numerator for these three fractions are is the same 2 but the denominators change.
slcutminatotilimsmallabcfraoka.

1
Of these fractions, which is largest? (I)
1 1 17
Which is smallest? (-&)

Rule: If numerators are the same, the fraction with the greater denominator is smaller.

Fractions with the same denominator and different numerator are also easy to compare and
order.

: : :1 1 1

: .,11 i : -4

1 i

a a

4

::::1:::::
711::::::::74:::::

1

4
1

4

2

::1: :: :::1 :::::

:4 ::

i:1: ii 1

:4 :: 4

3
4

4
4 or I

If the denominators are the same, the fraction with the greater numerator is larger.

2 . 1
is more than4 4

3 . 2is more than4 4
1 . 3

is less than4 4

P. 4

?I
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There are symbols which can be used when comparing fractions. You are already familiar with
one of these " = " means equal to. There are two more symbols which you will be using to
compare fractions.

> means "is greater than" < means "is less than"

Fxamples:

2 1 2 1
iT > T a-s more than 4.

3 2 3 . , 2
T > T T is more man T

1 3 1 . 3
T < T T is less than T

As noted, ordering and comparing fractions with the sinx denominator is easy. The fraction
. 8 4

with the largest numerator is largest? So how do you compare. the fractions vand ,:n

The first step is to find a common denominator. Use the following steps to fmd a common
denominator.

1. Try the largest denominator. 9
Can the other denominator be divided into this number exactly? 9 + 5 (I io)

2. If not, try multiples of the largest denominator 2 x 9 = 18 Can 18 be divided exactly by
the other denominator, 5? (no)
3x9=27 27 + 5 ? no
4 x9=36 36 + 5? no
5 x9=45 45 + 5? yes

45 is the common denominator for these fractions.

3. Multiplying the 2 denominator will always yield a common denominator but not always the
low= common denominator.

The lowest comriion 6enornimtor (L.C.D.) is the smallest number that can be divided
I;xactly by the denominator of all the fractions.

Th
8 4

ie next step in comparing g and 3-s to change each fraction to an equivalent fraction with the

8 ? 4
denominator of 45. 7= 45 an' 5 =1"5

When you change a fraction to an equivalent fraction with a larger denominator, you are
8

changing the fraction to a higher term. To change 7 to

1. First livide the new denominator, 45, by the original denominator, 9.
45 + 9 = 5

8
2. Then multiply die numerator of the given fraction 7 by thpt quotient. 8 x 5 = 40.

8 40
7 45 45+9=5 5 x 8 JO

P 5

-

4;
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8 40 4
Now you know that 7= Ts, but you still need to change 5 to an equivalent fracon with the

denominator of 45.

,. 4
You try 1111s. 5 =45

Step 1: Divide new denominator by original denominator (45 + 5 = 9)
Step 2: Multiply numerator bi original fraction by this quotient (4 x 9 = 36)

4 ?
/-5- (36)

8 40 40JO g= Which is larger? 73.

4 36r
Express the comparison between these fractions using > or <.

8 4
>

4 8or 5 < 7

Change each of these fractions to an equivalent fraction having the specified denominator.

1 2 3
1. I = -if 2. 7 =;.. 3. 4.

Compare the following fractions by finding their common denominators. Express answer
using >, < symbols.

1.
11 2
TVS or

2 11

< fO'

that: Find common denominator. Try largest denominator first.

, 5 3 5 3 3 5
L . g > 7 or 7 < g

Hint: Common denominator is 8 x 7 or 56.
5 ?

thpj:
3g = 7= s6 (24)

2 3 3 2 2 3
3. g 15 15

> g or g <

HINT: Be sure fractions are in terms before finding the common denominator. (The
smaller the denominator, the easier they are to manipulate).

3
Hint: is not in lowest terms. Can 3 and 15 be divided exactly by the same number? (,'es)

15
Wl'at? (3) 3 = 1

6

1
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15+3=5

2 1
Him: Now fmd the common denominators for g and T.

To order fractions you must first find a common denominator for all of the fractions, then order
according to numaators. Remember, if the denominators are the same, the fractions get larger
as the numerator increases.

Examalc: Order the following fractions from largest to smallest.

1 3 11 5

I. Look at the largest denominator, 24.

2. Will all denominators divide evenly into 24?

24+4= 6 24+ 24=1
8+4=2 24+ 6=4 YES
Then 24 is the common denominator.

3. Change each fraction to a fraction with the denominator of 24.
1 6 3 9 11 11 5 20

K=IT

4. Arrange in order (in this case largest to smallest

20 11 9 6
17272711"

S. Now, write them in order in lowest terms.

5 11 3 1
g'27g7

Problems:

Order the following sets of fractions from smallest to largest.

1 2 11 3
1. g 7 answer-

Hint: Find common denominator (36)
.,746. 3..4.64 73.467

3 5 14 20
2'

or

HINT. First, reduce all fractions to lowest terms!

P7



3 1 14 1
thar Fractions in lowest terms are:

Mar Find common denominator of fractions in lowest terms. Can all denominators divide
evenly into 25?? (no)

into 50?? (yes)

3 30 1 5 14 28 1 2 0
lilln: T=31Y WM' 7r3"0" r'frgY

28

25
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Section V Adding and Subtracting Fractions

""o add or subtract fractions, you must find a common denominator. Then, you add or subtract
the numerators.

1 1 2Examples: 7+7=1- (1+1)

2In must problems, you should simplify your answex. y=1
1 is the answer in simplest form or lowest terms.

3 1 n

TI-T1=t
3 ?Common denominator? (12) z= TT (9)

9 1 ?
Trf TT= TY

10
Is ,ff in simplest form? (no)

10 5 3 1

(9 + 1 = 10)

3 2Common denominator? (4) =-4- subtract numerator 3-2=1

3 2 1

T-T- T
Practice Problems:

Express answers in lowest terms and improper fractions as mixed numbers.

1 4
1 . + = ?

8 2g+T=1

3 5
II-17=?

Hint: Common denominator? (24)
Hint: Rewrite using common denominator.

9 107+7
4.

5.

0.

4 2
3-3-

P.9



Him: Common denominator? 1,12)

Sometimes you will be adding and subtracting mixed numbers.
3 1

Examp lc: 2 4. + 47

afT .1: Write pmblem vertically lining up whole numbers and fractions.

3
2 a.

1
+ 4 T

Step 2: Rewrite using common denominator if necessary. 4 is the common denominator.

Step 3: Add fractions; add whole numbers.

4step 4: Simplify 61-= (7)

Practice Problems:

44.
1 2 1

1. 41.-= 2. 5 T
1 1 1

3-v-+ 37

1 2
3. 63 6P5

7 7
+ 21-6 =+2.17

321-

1
+ 4 4.

464.

The steps for subtracting fractions are practically the same as for adding.

Step 1 Write vertically

Step 2 Rewrite using common denominator

Step 3 Subtract fractions; subtract whole numbers

Step 4 Simplify

2 457 = 53-
1 3

2 2- = 2 z-

1
3 3.

Sometimes, the upper fraction is not larger than the lower fraction.

c 90
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1
Example: 13 3-

3
- 4 T

Rewrite with equivalent fractions.

1 413 5 = 13 y
3 , 15,

- = -4y

4 15
Notice, the next step is to subtract the lower fraction from the upper fraction my- Tos

As the problem is written, you can't do this. As in subtraction using whole numbers,
4

somedmes you must borzow from the column to the left. 13 my

15
- 4 y

Borrow 1 from 13

13

- 4

20
15
'30

12

- 4

4
20

15
20

. 4
iChange the mixed fraction 1 y to an mproper fraction.

12

- 4

24
05
15
20

Complete the problem:

9
Is 8 yin lowest terms? (yes)

You can subtract 15
froni271.

24
12 20

15
4 20

(8 20
9

)

91



Practice Problems:

4 3 33 7 2. 14 2-6 = 14 r
2 1 2- 2 7

3 93. 9T = 9 n-
11 11-2Ty=-2-17

Hint: You will haw o borrow to complete the subtraction in the fractions column.

9 e. , 21
3. (continued) 9 u = 8 1 ivz 8 u

11 11- 2-ff =- 2u

6r1

9
1 u to improper fraction.

10 . 10 5
Hint: 6 um lowest terms? (no) 6 u = 6 g.

92
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Section mmulitlying.AndjNiklinattraion

To multiply two fractions, you must multiply the numerator by the numerator and tt.c
denominator by the denominator.

3 2 3x2 6
3"` 3' 317=17

Reduce answer to lowest

Practice Problems:

2 5
1. 3. xg= 2 x5 =?

5 x8=?

3 52. 7 xg=3 x5=
4x8=

3 1
3.

, 4 24. 7X7 =

terms.

Prisorialit
To simplify the multiplication of fractions, you may divide any top number into any bottom
number or any bottom number into any top number.

2 10Example: 3- x 7

Notice that 5 (a bottom nu lber) divides evenly into 10 (a top number).

2

Think: 10 4. 5 = 213
1

Think: 5 + 5 = 1

Nov, multiply across
2

=2 x 2=.±1_
1 x 13 = 13

1

Notice how much simpler the multiplication is. It is much easier to multiply 1 x 13 than 5 x
13.
Sometimes, you can divide more than one way.

Example:

0 3
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3

Think: 7 into 7 is 1
7 1=21 Is 3

Now look at the other 2 numbers, 3 and 26. They have a common divisor as well. 3 divides
evenly into 3 and 36.

1

1

3 1
Reduce TT =

Practice Problems:

1. 4 2
Tx 71

2. 3 2

3

12

Multiply *moss 1 x 3 in 3
1 x 12 12

Notice, that when you use this shortcut, your answer is often in lowest terms.

To multiply a fraction by a whole number, change the whole numb...; to an improper fraction
and multiply across.

3
Example: 5 x =

Change 5 to improper fraction by placing a fraction bar under the 5 and inserting a 1 as the
denominator.

5
5 T 5 becomes the numerator. Multiply across.

5 3 15 .0_, 15 , 7Tx if=-F mcuuce -r

To multiply mixed numbers, change to improper fractions and multiply across.

1 1
Example: 2 1- x 3 -s

1 7
2 =

1 16
3 T

7 16 12 .A 112 7 7
x =

D
...c.,auce ,

0 4

31
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Practice Problems:
Complete the following problems. Reduce answers to lowest term. Use the shortcut when
possible.

3 3
1. 10 = x =

1 52. 2 yx = TxTu

5 13. 8D- x 4 7.

77 45
Hint -§- x Tr Can you use the shortcut? (yes)

1 14. 5 x 2 7 =

35. 7 x2-a=

7 31
that Tx7
Wm: Can you use the shortcut? (yes)

31 1Reduce to lowest terms: T = 15 I

Now that you can multiply fractions, division is easy.

Step 1: Writ the problem. (Remember, with division, you must place fractions in proper
order. With multiplication, order doesn't matter).

Step 2: Rewrite all mixed numbers and whole numbers as improper fractions.

Sitp_2: Invert the divisor and change the sign to x.

Step 4: Multiply across.

Step 5: Rethice if necessary.

3 1
Example:

1 3
Step 1:

1
is the divisor. The problem is not the same as be careful to write problem

in correct order.

Step 2: There are no mixed numbers or whole numbers.

,.. 3 3atep..>: TxT 9 5



3 3 9Step 4: 4. x r = 3.

9 1Sical: 4. = 2 3.

33

higie: To taw a fraction, you make the denominator the numerator a lthe numerator tt.,
3

i
4

denominator. i4 nverted s 3

Example:

Step 1: Write problem 8 + 2i
8

Step 2: Rewrite whole & mixed numbers T+
12T

8 5
Step 3: Invert divisor, change to mult. sign. T x TT

8 5 40
Step 4: Multiply across rx-1.7=T 2-

40 1Step 5: Reduce ri = 3 7

*Easy way to remember rules for division: inven the division and then follow the rules
for multiplication.

96
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Fractions can also be used to express a 'adz A ratio is another way to compare numbers.

&auk
You can buy 2 pounds of potatoes for 32 cents. What is the ratio of potatoes to cents?

poundsofpotatoes 2 1
=

COILS

Notice that the answer is reduced to lowest terms,11-6 However, you should not change an

improper fraction to a mixed number when expressing a ratio.

Nu: The numbers in a ratio mug be written in the order asked for. In this case, it was
pounds to cents. Potatoes was asked for first so it becomes the numerator.

24 people are planning to attend a football game. They will be riding in 6 cars. What is the
ratio of people to cars?

Emplc = 24 = 4
cars 6 1

1
If the answer had been iTt wouk. Lz. wrong, because that would be the ratio of cars to

people.

Sometimes, you will not be given all the information needed to write the ratio.
For example: There are 24 smdents in the class. 8 of the smdents are girls. What is the ratio
of boys to total number of students?

First, you need to discover how many boys are in the class. To get this number, subtract
the number of girls from the number of students. 24 - 8 = 16. There are 16 boys.

. 16 2
Therefore, the ratio of boys to total students is: TT or 3.

There are two other ways this ratio could be expressed: 2 to 3 or 2:3
If you sec ratio expressed in either of these ways, you can rewrite it as a fraction by placing

2
the first number on top (the numerator). 7

Practice Problems: (Solve and reduce to lowest terms).

1. Mary can type 70 words in 1 minute. What is the ratio of words to minutes?

2. There are 100 questions on a science exam. 20 are true/false and the rest are multiple
choice.
a) What is the ratio of truegalse to the total number of questions?

b) What is the ratio of multiple choice to the total number of questions4

Him: Subtract t/f from :he total.

98
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c) Write a ratio comparing the number of tnie/false questions to the number of multiple
choice questions.
i
T

A progortion is made up of 2 equivalent ratios. To determine if 2 ratios are proportions, cross
multiply.

3Egaingle: Tand T9T 4 x 9 = 36; 3 x 12 = 36

The produces are = so the ratios are proportions.

This sholld be very familiar to you. You used this same method n a previous section to
determine if two fractions are equivalent

Many times a woid problem can be written as a proportion. In many cases, one of the
numbers will be needed to write the propection. Fmding this missing number will provide the
answer to the problem.

Examplz
2

Write a ratio equivalent to I with 6 as the denominator.

2 ?
I' 3'

To find the missing numerator, fmd the cross product of 2 x 6 and divide by the remaining
number. (3) 2 x 6 = 12; 12 +3 = 4 2 = 4

3 6

4 8
Find the missing term in

Find cross product ot 5 and 8 (40).
Divide 40 by 4 (10).
10 is the missing term. 4 =1

5 10

The key to using a proportion to solve a work problem is to set up the problem correctly. You
must be sure the numbers are in the right order.

Example:
While traveling across the country, Susan drives 8 hours each day. How many total hours will
Susan drive in 14 days?

First: Set up a ratio of Susan's hours driven in one day. hours =1
days 1

Second: Set up an equivalent ratio (a proportion) comparing how many hours she will drive in
14 days. hours = I = 2

days 1 14

Notice that you don't have a number to place in the top of the 2nd ratio. Finding this number
will solve the problem.

9 9



Third: a) csoss multiply 8 and 14.
b) divide this product by the remaining number. 112 + 1 = 112.

Complete the proportion: I = lla
14

PLIcilfra2kkMa:
Solve the following problems by setting up a proportion and solving for the missing number.

1. Eric's Little League team won 3 games out of every 4 they olayed. They played 36 games
this season. How many games did they win?

Mt Set up ratio of games won to games played.
Camann =
games played ? (4)

Ent: Now set up a proportion of games won for the total number played.
1111M01121 = =
games played 4 (36)

2. At the local high school, there are 3 male teachers for every 2 females. If there are 24 male
teachers, how many female teachers are there?

thav Set up ratio of men to women (4 )

Ilint: Write a proportion using the information you have.
Inca = = f24.1

women 2 ?

3. A recipe calls for 2 cups of milk for every 5 cups of flour. If 15 cups of flour am used,
which expression below shows a proportion which can be used to discover how Many
cups of milk are needed?

2 ? 5 ? 2 15 5 10 5 10
u.

4. Kelly can type 53 words in 1 minute. Which expression represents ..:fe number of words
Kelly types in 15 minutes?

a. (53 x 1)/15
b. (53 x 15)/1
c. (15 x 1)/53
d. (53 + 1) x 15

5. Ton. figures that it takes him 3 hours to nail 16 boards together to form the frame for a
wall. How many hours will it take to nail 48 boards together?

a. (3x16)/48
3 ?

b. Tr Tr
c. (16 x 48)/3
d. (3 + 48)/16

100
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How could you determine the probability of rolling a 6 on the throw of a dice?

First of all, you must determine the nu.nber of all possible outcomes. There are 6 possible
outcomes in the roll of a dice. Then, you must determine the number of favorable outcomes
that are possible. How many times does 6 appear on the dice? (1) So, there is a 1 in 6 chance
that you will roll a 6.

1
This probability can be expressed as the fraction3.

probability = numbusfhyarablukumagn
number of possible outcomes

Lees look at another problem. Suppose there are 500 raffle tickets being sold by the local
high school. If you bought 10 tickets, what is your probability of winning?

numizuffusgablosasamcs =
number of possible outcomes 500

Since 500 tickets were sold, there are 500 possible winning tickets.
iambic = IQ
possible 500

Since you bought 10 tickets, you have 10 chances to win out of the 500 tickets.
Reduce the probability to lowest terms.

=
500 50

So your chance of winning are 1 in 50.

Practice Problems:
Use this situation to solve the following 2 problems.

The local grocery store ran a special sale on cans of vegetables. Although they were sold at a
very iow cost, they had ox defect. None of them had labels. The grocery store had them
sorted into stacks of green beans, corn and peas. Joan bought 3 cans of green beans, 6 cans of
corn and 4 cans of peas, but when she got them home, she had mixed them up.

1. What is the probability that the first can she opens will be green beans?

Hint: Find the total ...lumber of cans purchased. 3 cans of beans
6 cans of corn

cans of peas
13 is the total number of possible outcomes

Hint: How many possible favorable outcomes are there? (3) Right, there are 3 cans of beans.

Hint: Write this probability as a fraction.

2. Joan opened the first can she chose and found that it was a can of peas. The next day, she
opened another can. What is the probability that this can will contain corn?

Llint: Find the total number cf possible outcomes. Remember, 1 can is gone. (12)

Hint: How many cans of corn are there? (6)
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Nov favorable putcomeg =
. total possible outcomes (12)

LW: Reduce probability to lowest terms

Right, there is a 1 in 2 change that the next can opened will be corn!

3. John has a bag containing 15 apples. 3 of these apples are rotten. If he reaches into the
bag without looldng, what is the probability that he will select a good apple?

kW: possible outcomes? (15)

Mu: possible favorable outcomes? (12)
Right, since there are 15 total apples and 3 are rotten, then 12 are good.

Hint: Write the probability and reduce.

1 02
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Unit I - Chapter 3 Decimals and Percents*

Section I Introduction to Decimals

As you learned in the beginning of the unit, our numeration system is a "base 10" system.
A number's value is determined by ics position.

&OMNI:

/3"
P1, 4 4t eye

3 4 3
The value of 4 is 40 because it is in the "tens" place.

In the chapter on fractions, you learned to express a number less than 1 as a fraction. A
number less than 1 can also be expressed using placc Edw.

Example:

decimal
'I/

325.4
All numbers to the left of the decimal represent whole numbers. All numbets to the right of the
decimal represent a part of a whole.

The 4 in this number represents 4 tenths of a whole.

Just as each place to the left of the decimal represents a value, so does each place to the
right of the decimal.

gJ1.4t43.
.0314 4-

0' ptt) to' /
These values are based on groups of ten.

10 ones = 1 group of 10
10 tens = 1 group of 100
10 tenths = 1 whole or 1
10 hundredths = 1 tenth

2

A 1A.

ofi
Ito 1 e4 le

10
Note: 10 tenths can also be written as Ey . You know that any fraction with the same

numerator and denominator equals 1.

, All decimals can be written as fractions with the denominator as some multiple of 10.

1 0 3
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&oak 0.4 = 4 tenths = TIT

35
0.35 = 35 hundredths = Tuti

41
0.041 = 41 thousandths = ToNT

A decimal is read as a whole number with the on name of the last number to the right.

A mind dazimig contains a whole number and a decimal.

Example: 4.31
To read this, say the number to the left of the decimal. Say "and" to represent the decimal

point. Then read the number to the right of the decimal using the place name of the last digit.

"4 and 31 hundredths"

Practice Problems:
Choose the corzect value for the underlined digit

1. 214

a. 5 tenths b. 50 c. 500 d. 5

2. 01 3

a. 50 b. 5 tens c. 5 tenths d. 5

3. 3.45

a. 6 b. 6 x 100 c. 6 thousandths d. 6000

4. 14.9

a. 1 x 10 b. 1 c. 1 tenth d. 100

Choose the correct way to read each number.

1. 0.1

a. one tenth b. one ten c. 1 d. one hundredth

2. 4.5

a. forty-five b. four and 5 c. four and 5 tenths d. 4 and 5 hundredths

3. 315.04

a. three hundred fifteen and 4 tenths
b. three hundred fifteen and 4
c. three hundred fifteen 4 hundredths
d. three hundred fifteen and 4 hundredths

104



4. 46.001

a. forty-six and 1 hundredth
b. forty-six and 1 thousandth
c. forty-six
d. forty-six and 1 tenth

105
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In many problems, you will be asked to tong the decimal. To round a decimal, you write
it with fewer places. You can do this whe .1 your answer does not need to be exact.

Example: Round 3.46 to the newest tenth

What digit is in the tenth place? (4)
To round off to the nearest tenth, you examine the number to the right of the tenth place.
This number Ls 6.
If the number is less than 5. you eliminate it. If the number is more, you add 1 to the

number in the tenths place. Sintx 6 is more than 5, ch le the number to read 3.5.

Try 35.1235 to the nearest hundredth.
What digit is in the hundredths place? (2)
What digit is to the right of the 2? (3)
Is this less than 5? (yes)
Then the 2 in the hundredths stays the same and you eliminate all the digits to the right.
35.1235 to the nearest hundredths is 35.12.

Sometimes you are told to "round to one decimal place." This is the same as rounding to
he nearest 10th.

Practice Problems:

1. Round 14.631 to the nearest tenth.

2. Round 14.317 to 2 decimal places.

that: This is the same as rounding to the nearest hundredth.

3. Round to the nearest whole number 194.62.
. . i

Hint: Again, you check the number to the right of the number you are rounding to.

Try that again.

4. Round to the nearest whole number 15.32

that: Is the 3 greater than or = to 5? (no)

43

To compare numbers containing decimals, you write both n!iinbers with the same number
of decimal places. . . , , -.

. ......, s ,, .
- :: *.,:. .

. -, .
Extra zeros at the end of a decimal.number does hot change its value. -i

Example: 0.1 = 0.10 = 0.100 = .1000
.:

4V.

.o
. ,,



You can see that this is true by writing these numbers in fractional form.

1
.1 =

.10=4

100.lno =Tow

1000.1000. Taw

CAUTION You can only add zoos after the Jas digit in a decimal.

1.01 * 1.1 (at means is not =)

1 1 1
iAs fractions, you can see that T55 and Ny ace ma the same. ii55 s n lowest terms.

Example: Which is larger? 0.15 or 0.2?

&ma: Change both numbers to same number of decimal places.
0.15
0.20

S.tep.2. 0.20 > 0.15 (Remember the symbols: > means greater than; < less than)

Order these decimals from smallest to largest.

0.53 0.411 0.412 0.402 0.4013

Step 1: Write all same number of decimal places. Since .4013 has 4 decimal places (more than
any of the other numbers). All of the numbers should be written with 4 decimal
places.

0.53 = 65300
0.411 = 0.4110
0.412 = 0.4120
0.402 = 0.4020
0.4013 = 0.4013

Step 2: Order from smallest to largest.

0.4013 0.4020 0.4110 0.4120 0.5300
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Write each of the following as a decimal.

7
1.

52. Er

5
317355

534. 155

15
5. 1 Tozu

Choose the best answer for the following:

6. 1.654 rounded to the nearest hundredth

a. 1.655
b. 1.65
C. 1.6
d. 1.7

7. 5.49 to the nearest whole number

a. 5.5
b. 10
C. 5
d. 6

8. 516.015 to 2 decimal places

a. 516.01
b. 516.0150
c. 516.02
d. 516.1

9. What value is represented by the hundredths place in 1541.072?

a. 70
b. 500
c. 7 hundttdths
d. 5 x 100

.1 Os
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When adding and subtracting decimals, follow these rules:

1. Line up decimals with point under point.
2. Give each number the same amount of decimal places by adding zeros.
3. Complete the addition or subtraction.
4. Bring decimal point straight down in the answer.

rank:
Add 43 to 3.41

4.50 (add zero)J.' ilia
- 7.91

(Bring decimal point straight down in answer)

Subtract .19 flom.,1.05
Be careful to place larger number on top.

o a 15
.0Y

- 0.19
-Trir

Complete subtraction, borrowing if necessary. Bring decimal point straight down.

Subtract 1.9 from 3.95

3.95
- 1.90 Add zero so both numbers have same amount of decimal places.

2.05
Complete the operation. Bring decimal straight down.

Practice Problems:

1. 1.62 + 0.5 =

2. 5.3 - 1.2 =

3. 14.43 0.3 =

Hint: Add zeros to give each number same number of decimal places:
14.43

4. 12 - 0.64 =

that: Add zeros so both numbers have garce number of decimal places.

12.(00)

5. Michael's odometer reading on his car was 15,093.6 when he left for vacation. When he
got home again, the odometer reading was 16,142.7. How many miles did Michael drive
while on vacation?

1 10



6. Mrs. Steward spent $14.75 on fruit, $34.15 on meat, $20.79 on cleaning products and
$8.50 on paper supplies. How much money did Mrs. Stewart spend on this shopping
trip?

iinv Notice that you add money, in the same way you add other decimals.

tenths hundredths
(dimes) (pennies)

II
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tiplication

Sten 1: Write as multiplication problem with longer number on top.

Ex. 4.654

There is gg iced to line up the decimals.

Step 2: Complete the multiplication as if both were whole number&

Ex. 4.654
11-311
23270

13962
162890

step 3: To correctly place the decimal point in the answer, count the number of decimal places
in the original problem.

4.654 3 places
- 1 place

There are 4 total decimal places in this problem.

Step 4: The answer will contain the same number of decimal places as the original problem.
Ex. In this problem, the answer will contain 4 decimal places. Count over 4 decimal

places from the right. The decimal will be after the 6.

16.2121,0

4321
3xample:
!f you bought 3 shirts at $8.50 per shirt, how much money did you spend?

$8.50 -- 2 decimal places
+11 decimal places

$25.50 2 decimal places

Example:
Find the product of 0.07 and 0.002.

0.002 3 decimal places
x 0.07 -- ±2 decimal places
.00014 5 decimal places

Notice that zeros were added so that the decimal could be placed 5 decimals to the right
of the last digit.

Practice Problems:
Choose the correct answer for the following:

1. 9.4x 3 =

a. 2.82 b. 282 c. 28.2 d. .282

.112
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,

2. 4.63 x 0.04 = -

a. 1.852 b. 18.52 c. 185.2 d. .1852

3. 0.03 x 0.04 =

a. .12 b. .012 c. .0012 d. .00012

4. 0.7 x 0.C105 =

a. 0.0035 b. 0.35 c. 6.035 d. 0.00035

5. 331 x 0.6 =

a. 1986 b. 198.6 c. 19.86 d. .1986

,.

1 1 3
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Dividing a decimal by a whole number
example: 4.6 + 2

Step 1: Set up as a division problem using the division frame

Step 2: Place decimal point in the answer directly above decimal point in the dividend.

12 . 3 i

2171.IT-
-4

06
- 6

dividend

0
Step 3: Divide as usual

fac, 3 + 6 The divisor is larger than the dividend.

step 1: 6.1(7
Step 2: Write the dividend (the number under the division frame) with a decimal point and

zeros.

6-V 5.0

step 3: Set decimal point in the answer directly above the decimal point in the dividend.

Step 4: Divide as usual.
.56;T

3 0

0

Step 5: You may have to continue adding Jews to continue the division if the answer is not
even (there is a remainder).

Example: 14 + 30

Step 1:

30 )1--4--

Step 2. 3:

30 iffiTT

1 1 4
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:-52

&IRA:
0 . 4

30 111-47

20

Step 5:

0 .4666
30 ir10-000

=le
z 200,"

-180
200

:112.
200

- 180

20

Notice that no matter how many zeros you add, the decimal is repeated. A common
way to write the answer with a reminglignmal is to round it off. You will be told what
place to found to.

Example: 0.467 is rounded to the hundredth place.

Another way to indicate a repeating decimal is to place a bar oyer the part of the decimal
that repeats.

Example: 0.46

Note: In Step 5 when you are adding zeros, many times the answer will eventually work out
evenly. If not, simple add enough ZCIOS to carry out the division to the number of decimal
places needed.

Example: 4 + 17 to nearest hundredth

pjl 17 17 4-Ste Step 2, 3:

step 4, 5: 17 iKiiir Notice that the division b canied out
one place to the right of the desired-3 4 answer. This is so you know whether

601 ound down or to round up.
- 51

90
- 85

5

0.235, to nearest hundredth
0.24 'indicates rounding up in hundredth place

I 1 5



Dividing by a decimal.

bigipple: 5 + .4

Step 1: Set up as division using division frame.

.4

Step 2: Move divisor a whole number by moving the decimal point as far to the right as
pôssible..4 a-

IV

What you hwe actually done to move the decimal pant 1 place to the right Indio division is
you multiplied by 10. .4

LIS1
4.0

step 3: Now you must multiply the dividend by the same number by which you multiplied the
divisor. 10 x 5 = 50

.4 .

RULE: You move the decimal point in the dividend to the right the same number of places
you moved the decimal point in the divisor. You may need to add zero in the dividend.

Step 4: Divide as usual

5+.4 12.5 1

Example: 22.75+32.5

32.5)S.775-

3261'2275

Step 3 : 32Ar2-27/.5
%.7

Stepi:

Step 4:

22.75 32.5 = 0.7

0.7

-2275

0

.4YTO
fl4

10
- e

20
20

Move 1 to right it: dividor.
move 1 to right in dividend.
Place decimal point in ansver

directly above decimal point
in dividend

6



PLIKIWEINWAIDS:
Choose the correct answer.

1.

a. 0.4 b. 0.40 c. 0.04 d. 4

2. 6Yir
a. 6 b. 0.6 c. 0.06 d. 0.006

3. 3n- io 2 decimal places

a. 0.66 b. 6.67 c. 0.67 d. 6.66

4. EY-3---

a. 0.375 b. 3.75 c. 375 d. .0375

5. .25Yr- *Choose the cortect dsion proilem.

25 Yr- b. 25 Y--100 C. 2.5 Yr-0o 4.-25Y-100

6. Solve 3.1Y-975-

a. 3 b. 0.3 c. 0.03 d. 0.31

7. 7.3YEir

a. 4 b. 0.4 c. 0.04 d. 4.4

8. .75 + .4 to nearest tenth

a. 1.8 b. 1.9 c. 2 d. 1.87

1 1 7
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Remember that fractions are really dMsion problems.
3

means 3 divided by 44
12
-r means 12 divided by 2

Step 1: To change a fraction to a decimal, set the fraction up as a division problem with the
denominator as the divisor.

&CI&
3T 4Yr

Step 2:
.75

Cony out ths division 4N' 3 .00
28

20
- 20

33 = 0.75

Step 1: To change a decimal to a fraction, write the decimal with its proper denominatoc.
-Remember, decimals are actually ways to write; fractions with denominators of
10,100, 100 etc.

1 1 1
.1 = .01 = Tay .001 = woo

75
Example: .75 = Tou

75 3
Step 2: Reduce to lowest term.

2
Sometimes a decimal will conpin a fraction as part of it. .16 1-

Step 1: Set up fraction with proper denominator.

2 2
.16 = 16 7

100

Step 2: Multiply the numerator and the denominator by the denominator of the small fraction
in the numerator.

2

2
(3x16)+3 (i)

167 x 3 48 + 2 50
rrr?x 3 300 rd

.1 1 8
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Sigma: Reduce fraction tt; lowest terM =

1
To check, change g. to a decimal.

BILL 6 Yr
LVPII: 1.(MO I

40

14-'Write remainder as a friction with
the divisor es the denominator.

4 2
Reduce fraction .16 g. = .16 3.

Practice Problem:
Change to fractions and simplify.

1. 0.5 =

2. 1.3 =

3. 0.43 =

4. 4.25 =

1
5.

flint:. Set up as fraction with 33 1.as the numerator. 33

(100)

Hint: Mult. both numerator and denominator by the denominator of the small fraction.I
Age. (;)) :

16. 0.064- =

MA: 61

100

1 1 9



Change to decfmals.
.

2fraction. (ex: 3. = 0.66

. 3

18. r =

39. Tr =

210. y =

1
11. 3. =

512. r
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You deal with the ocncept of percent (%) everyday. It is common to see a department store
advertising a sale witii30% off the original price. Every time you rrow money from the
bank you pay the bank a parent of that money in interest. jjkewise, the bank pays you a
percentage of interest on money in your savings accouie 'War GED exam will be scaed
according to the percent you answered correctly.

As you can see, learning to work with parent can be very helpful.

Percent is a way of comparing values to 100. In your study of fractions, you found that
25 .

755 is read as 25 hundredths. You learned that 25 hundredths could also be written as a

decimal .25.

Now you will learn a new way to express hundredths PERCENT .25 = 25%.

25So: Tar = 0.25 = 25%

Examplg: Express .07 as a percent.
7

You know that .07 is equal to -wand that it represents 7 parts of 100.

Remember that 96 is a vay of
comparing a value tr 100. In
the grid io the right, you see that
7 of 100 put ere shaded. This
equals 7%.

mumIIIII
assmanuammeas

100
example: Express nu as a percent.

NOTE: 400 as percent.

If 100 parts of 100 are shaded, then 100% is shaded.

Practice Problems.,

1. Write eighteen hundredths as a percent.

2. Write 24 hundredths as a decimal.

3. Write 24 hundredths as a percent.

4. Write 13% as a fraction.

5. Write 10% as a fraction.

6. How many hundredths are in 3.5%?

7. Express 215. hundredths as a %.
. . .

1 2 1

(Mgt rill al divile
lato 100 puts)
libetk 7 posts

(Show grid with all spaces shaded.)



Change % to decimals.

Emelt: Change 14% to a &Anal.

Siggl: Rewrite the given number omitting %. 14

SATZ Move clecimal 2 places to the left. .14

ram& 13.5%

_Step 1: 13.5

Step 2: .135 = 0.135

Wm*: .2%

Step 1: .2 7

Step 2: .002 = 0.002

$1121kratiatIlla:
Change to decimals

1. 24% =

2. .04% =

3. 9.1% =

4. 121% =

5. 356% =

122



Change decimals to perce-ts

Step 1: Rewrite given number.

Step 2: Move decimal 2 places to the right
(Do not mite the decimal point if after moving it, it is located at the end of the
number.)

Step 3: Write the percent sign (%)

ESIMI211: .36

Step 1: .36

Step 2: 36. = 36

Step 3: 36%

Example: 8.4

Step 1: 8.4

Step 2: 840. (Note that sometimes add a zero to nii;ve the decimal 2 places).

Step 3: 840%

2Example: 04

2
Step 1: .003

2
Step 2:

2
Step 3:

Practice Problems:
Change to percents:

1. 1.1 =

2. .3 =

1
3. .044-=

4. 3 =

5. .004 =

36. .00g=

I 23



_ClAngingpetcents to fractions or mixed numbers.
Bunk: Change 25% to a fraction.

ategl: Make a fraction by writing the given number as a fraction with the denominator of
inn 25
WV: my

Step 2: Reduce fraction to lowest terms 720151 =

25% =

HINT: If the fraction has a numerator of 103 or mon, the answer will contain a whole
number.

Example: Change 425% to a fraction.

425,
step T50.

Step 2: 4

Changing Common Fraction to Percents

24
Example:. Chan ge 75 to a percent

Step 1: Divide numerator by denominator, finding the quotient to 2 decimal places.

.60
40 IPIZIO

Step 2: Change the decimal to a % by moving the decimal 2 places to the right and add the
percent sign. .60% = 60%

2
Example: 4§-

124

61
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2. 38ftp_1: 4 9 an r

--

i_

9 1,
11.22 9

J.0
IL.

20
18

20
18

2

2 221p1: 4 . 2 2 v . 4223-96

1 a

Practice Pmblems:
Change to percents

Clangs to faction with
devbor es denominator.

2Hint: First fmd decimal equivalent to 2 places (1.667)

52. 0- =

, 12
-1. T=

94. 7.--

35. K.

Finding a percent of a number

Example: What is 30% of $150.??

Step 1: Change % to a decimal. 30% = .30

.10.2: Multiply the given number by this decimal

$150
jc .30
$45.00

Example: Find 25% of 175

1 25

-

.ttrr-
.k-y,'



Step 1: 25% = (.25)

Step 2: 175
112/
875

43.75 25% of 175 = 43.75

Praotice Pmblems:

1. Find 15% of 212

2. Find 12% of 10

3. Find 200% of 15

4. Find 1105 of 100

5. Find 5% of 25

1
6. Find 122% of 800

. 1 1
Jim: 12796 to a decimal (.127)

Ent: First mult. 800 x 12= 9600
1

Then mult. x 800 = 400

Hint: 9600 and 400 are your partial products

800
x.122

12x80=9600

2
x800 .400

100.00

1
7. Find 3 1% of 30

Hint: Partial products of .03 iand 30

3 x 30 = (12))

x 3C- (15)
12/

8. Find 0% of 10 =

126

63



Word Pak lems with Percent
:f

On the GED, you will be asked to find what % one number is of another number and to
fmd a number when only a % of it is known. Just as you used proportions to solve problems
involving fracticns, you can also set up a poportion to solve problems involving pezcent.

Remember, when using proportions to solve a problem, part of the problem will always be
unknown. Solve for the unknown portion using the rules for cross multiplying.

Finding a missing percent

Example: 18 is what % of 36?

Step 1: Set up a proportion. You know that you are trying to find a value compo..red to 100,
'? 18Turhich is the same as 18 compared to 36, 7.

18 ?
IV TM

step 2: Solve the proportion by cross multiplying.

18x100-=1800

50
Divide by the remaining nber. 361/73F

18 50Since 7. -fir then 18 is 50% of 36.

Finding a missing total

Example: John used 8% of his money for electricity. He spent $75 for electricity. How much
money did John have before he paid the electric bill?

Step 1: Set up a proportion.

One of the ratios is - % of income spent on electric
100 total income

Another ratio is 25 - amount spent for electricity
total income

= amount spent
100 ? total income

Step 2: Cross multiply and divide to solve.

8 75= T = 100 x $75 = $IM = $940
8 8

So 100% (or all) of John's income is $940.

1 27



Emillinissinuan

Example: Mary earned 6% interest on her $5000. How much interest did she earn?

Step t. Set up a proportion.

fra = imam
100 (5000) total money

Step 2: Solve using rule for cross multiplying.

6 x 5000
100 \Ism too

= 300

The missing port is 300 so Moly earned $300 in interest

Two Part Problems

A problem of this type requires more than one operation (addition, subtraction,
multiplication, division) to solve it.

Examplc: Look at the previous problem.
"Mary earned 6% interest on $5000." But suppose that instead of asking how much

interest did Mary earn, the question is "how much money will she have with interest?"

The problem now requires 2 steps.

1. Figure out how much interest she earned.
2. Add the interest to her original amount of $.

Step 1: You already kno..v that Mary earned $300 in interest.
6 300

Step 2: Add the interest to the original amount of money. $5000 + $300 = $5300.

Example: Andrew sold 45 raffle tickets for his club's fund raiser. Elizabeth sold 75.
Altogethee, the club members sold 1500 tickets. How many % more raffle tickets did
Elizabeth sell than Andrew?

Step 1: Find what % each sold be setting up a proportion.

Andrew

= ? tickets sold
1500 100 total tickets

1 8



=
1500 100 Andrew sold 3%

Elizabeth

21= tickets sold
1500 100 total tickets

= 1
1500 100 Elizabeth sold 5%

Step 2: The question asked how many % More raffle tickets did Elizabeth sell than Andrew.

Flimbeth sold 2% more than Andrew.

Practice Problems:
Choose the correct answer for each question.

1. The local university had an enrollment of 3200 in 1986. There was an increase of 15% in
1987. How many students were enrolled in 1987?

a. 3200 students
b. 2720 students
c. 3680 students
d. 3750 students

2. Mindy bought a winter coat for $120. This price reflected a 20% discount. What was the
original price of the coat?

20 2Hint: nu 1-01F- $120 is ilia the amount of the discount (20%) but rather the

remaining % or 80% of the original cost.

a. $150
b. $6000
c. $175
d. $96

3. A survey discovered that 56% of the household in an area containing 3422 households
received delivery of the local paper. What number of households do not receive the paper?

a. approx. 1916 households
b. approx. 1506 households
c. approx. 1711 households
d. none of the above

Hint: There are 2 ways to solve this problem.
1. Subtract the % of homes that receive the paper film 100% to find what % of homes
dim receive the paper.
2. Find how many households receive the paper (56%1 3422) and subtract that number
from the total number of households.

2 9
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4. 'ihe price of apples increased 15% to tt price of $1 .15yer pound. Grapes are now $1.48
per pound after a 9% increase. Whichcf the followipg statements is trie7

a. grapes were originally more expensive than apples
b. apples were originally more expensive than grapes
c. apples SMgrapes cost the same before the increase
d. the % of increase for grapes is greater than the % of increase for apples

Ear The apples at $1.15 per pound reflect the riginal price-of the apples, 100% plus the
15% increase. So $1.15 equals 115% of the original price.

ili111: Set up proportion of: 12122.EthhECIZIE = 1L1
original cost ? 100

Ent: Cross multiply and divide to solve for the originaf

cost of increase = 11.48 = £1091 = 100% 9% incres.se
original cost ? 100

5. Joe bought a new television for $285. This was 85% of the original price. How much
money to the nearest dollar did he save?

a. $33
b. $60
c. $50
d. $45

Env First determine the original cost of the television
85 285

TNT

Hint: Subtract sale price from original price

6. A discount store always sells their lawn furniture at a 15% reduction from the original price.
At the end of the season, they had a clearance sale which reduced the sale price by another
10%. What was the clop= price of a picnic table that originally, sold for $135? Round
off to the nearest cent (or hunth.Wth).

that: Find reduced price first, then find 10% of the reduced price.

a. $101.25
b. $121.50
c. $114.75
d. $103.26

1 3 0
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Unit H - Chapter 1 Length and Height Measure

Section I Introduction

To complete the following sections on measurement, you will need to know the following
equivalencies in standard and metric.

1. 1 mile = feet (5,280)
2. 1 yard = feet (3)
3. 1 foot = inches (12
4. 1 kilometer = meters (1,000)
5. 1 hectoineter = meters (100)
6. 1 dekameter = meters (10)
7. 1 decimeter = 4. meters (.1)
8. 1 centimeter = meters (.01)
9. 1 millinty = meters (.001)

Correct answers ate in parentheses. If a student missed any answers in 1-3 the computer
should go to a review section (sectionla).

If a student missed a question in 4-9 then the following Ifnt should appear on screen:

Following problems in this section on length and height measure involve conversions
within the metric system.

If you need to review the section on metrics, type YES. If you want to continue, press
RETURN.

Section Ia. Practice Problems

1.

1 foot

1 inei

W
I

How many inches in 1 foot?

2.

1 foot

1 I I I [III

How many feet in 1 yard?

3. How many inches in 1 yard?

Hint: There are 12 inches in 1 foot and 3 feet in one yard so therefore there is 36 inches in 1
yard.

4. How many yards in 1 mile?

Hint: Remember there are 3 feet in 1 yard and there are 5,280 feet in 1 mile.

131
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In the following problems you will practice converting units of measures within the same
system. You will need not convert between standard and metric measurements. (Irmts given
if student gives a wrong answer).

1. How many yards in 4560 feet?

Mat: Since you are changing from a snialler unit to a larger one, you divide. There are 3 ft. in
1 yard. So you would divide 4,560 by 3.

2. How many inches in 523 feet?

Map This time you are changing from a larger to smaller unit so you should multiply. Since
there are 12 in. in one foot, you multiply 12 by 523.

3. Convert 50 inches into feet.

Hint: Remember there are 12 inches in 1 foot and you are changing ftom a smaller to larger
unit.

1

4T
12 Y51:

487
4. Convert 4C meters to centimeters

Hint: By knowing the prefixes of metric equivalents that tells you to move the decimal point 2
places to the right since meters are larger than centimeters (40.00 = 4000.)

5. Convert 17 millimeters to meters

Hint: This time the decimal is moved 3 places to the LEFT since a millimeter is smaller than zi
meter.
(17 = . 0 1 7.= .017)

lic-....)..,

6. Convert 156 hectometers to meters

Hint: Move decimal to the RIGHT since you are going from a larger to smaller unit.

132
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Section m Arithmetic Qperatiotts

In order to complete the problems in this secdon, you Will need to add, subtraCt, multiply,
and divide using units of lengtWheight meastue. Some of the problems will require you to
convert units of measure to complete the problem.

example: Add 23.6 meters and 50 centimeters.

Step 1: Change 50 centimeters to meters so you will be working with the same units of
measure.

50 centirricters = .5 .neters

Step 2: add 23.6 meters
±-5SOCIC11

24.1 meters

Donk:
Multiply 2 feet 3 inches by 6

Step 1: Multiply feet and inches separately
2 feet x 6 = 12 feet
3 inches x 6 = 18 inches

Step 2: Add the totals = 12 ft 18 inc.

5to 3: Si Ice 18 inches is more than 1 foot convert to feet and inches. 18 in. = 1 ft. 6 in.
This should give you 13 ft. 6 inches.

Step 4: Since 13 feet is more than 1 yard, convert feet and yards
13 ft = 4 yds. 1 foot
The final answer is 4 yd 1 ft 6 inches

Before you begin the following set of problems, remember the 5 steps of problem solving:

1. What is being asked for?
2. What information do you need to solve the problem?
3. 'Arhith arithmetic operation will you need to use?
4. Do the arithmetic and check your work.
5. Does your answer make sense?

Problems:

1. The Smiths' new house is 40 ft 5 in long. How Many inches long is the house?

Big: There are 12 in. in one foot. You must multiply 12 x 40 = 480 inches. Don't forget the
other 5 inches to make the final answer 485 inches.

2. Joe has one table 2 yd. 2 ft. long and another 1 yd. 2 ft. How long are the two tables put
together?

Hint: Add the two measures to get 3 yd. 4 ft. Since there are 3 feet in 1 yard that can be
changed.

3. Sue had 5 yd. 1.ft. 3 in. of material to make a dress. She only used 3 yd. 1 ft. 5 in. How
'much material doe she have left?

1 3
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Mu: To solve this problem you must subtract.

1 o
"FAA 1.ft

- 3 yd. 1 .ft 5 ht

1 yd. 21t. 101n.

Begin subtracting the smaller unit first. You will have to borrow 12 inches from 1 foot.
Next you will hive to bccrow 3 ft. from 1 yard.

4. Mr. Jonesbought plank that was 7 feet 8 in. long. If he cuts the plank into 4 equalpieCes,
how long will each piece be?

Him: Divide 7 ft. 8 in. by 4

0 After dividing 7 by 4 you have 3 feet left over that should be changed to in.

5. Tom is 2 meters tall and Bill is .0018 kilometers tall. By how much meters does their
height differ?

lint: Before doing any computation you must change the measurements to the same unit.
.0018 kilometers = 1.8 meters - Then subtract the differences.

6. Mary bought 5 pieces of felt. Each piece was 2 feet 7 inches long. How much felt did she
buy?

2 ft.x 5.10ft.
7 in. x 5 = 35 in.

10 feet 35 inches

7. A carpenter ordered .3 dekameters of inber. How much timber in meters did he Order if it
was doubled?

lijni: ;First change .3 dekarneters to meters = 3 meters
Then multiply by 2.
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1. When going from a smaller to larger unit, divide.
2.,,When changing from a larger to smaller unit, multiply.

MerriC:

Whtn going from smaller to larger unit, move decimal to the LEFT.
2 When going from larger to smaller ur it, move decimal to RIGHT.

.'31`:.-
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Unit II - Chapter 2 .Weight and Measure

You must know the following equivalencies to complete the following sections.

1. 1 ton =
2. 1 pound =
3. 1 kilogram =
4. I hectogram =
5. 1 dekagram =
6. 1 decigram =
7. 1 centigram =
8. I milligram =

pounds (2,000)
ounces (16)
grams (1,000)
warns (100)
grams (10)
grams (.1)
grams (.01)
grams (.001)

After the student understands these equivalencies, the student can choose to c-Intinue to the
next section.

Section 2 Convening Units

The following problems will give you practice in converting units of mean=
within the same system.

1. How many pounds in 48 ounces ?

BM: Changing from a smaller to larger unit tells you to divide 16 ounces in 1
pound.

2. Convert 2 ton 510 pounds to pounds.

MD To change from a larger to a smaller unit multiply 2,000 by 2 since
there are 2,000 pounds in one ton. Then add the 510 pounds.

3. Convert 19 milligrams to grams.

Changing from a smaller to larger unit tells you to move the decimal to
the LEFT.

4. Convert 632 grams to dekagrams.

HINT: Decimal should be moved to the left one place because a dekagram is
10X that of a gram.

5. Convert 510 grams to hectograms.

HINT: This time decimal moved to the left two places because a hectosrom is
100X that of a gram.

1 16

73
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Section III Arithmetic Qperations

The following are word problems in which you will need to do various
arithmetic procedures using weight measures.

EXAMPLE:

Add 60.2 grams and 5.3 decigrams.

Step 1 z Change 5.3 decigrams to grams so you can add the same unit.

5.3 decigrams = .53 grams

Step 2: Add.

60.20 grams
+ .53 grams

60.73 grams

EXAMPLE:

Subtract 10 lb, 11 oz from 1Ton, 10 lb, 10 oz.

Step 1:
1 Ton 10 lb 10 oz

101b 11 oz
1,999 lb 15 oz

1. Which has more, a bottle with 33 ounces or one .vith 2 pounds 6 ounces ?

Hint: First change 2 pounds 6 ounces to ounces. Remember there are 16
ounces in one pound. 2 pounds equals 32 ounces. Then add the
other 6 ounces which gives you 38 ounces.

2. Sue's package weighs 4 lb. 8 oz. and Janet's package weighs 6 lb. 9 oz. If John carries
both packages, what is the total weight?

Hint: Add 4 lb. 8 oz. + 6 lb. 9 oz. = 10 lb. 17 oz.
Since there are 16 oz. in 1 pound, that can be changed to 11 lb. 1 oz.

3. Joe's wheelbarrow weighs 42 lbs. 5 oz. After filling his wheelbarrow with leaves it
weighed 45 lb. 2 oz. How much do the leaves weigh?

Hint: Subtract:
44 is

- 42 lb. 5 oz.

2 lb. 13 oz.
(Borrow 1 pound and change it to 16 ounces so you can subtract.

4. Joe carries 23 pound 2 ounce stone and he makes 8 trips. How much does he carry all
together?

117



Ent: multiply each unit
23 pounds x 8 = 184 pounds
2 ounces x 8 = 16 ounces

16 ounces equals one pound so the answer is 185 pounds.

5. Kathy's candy bar weighs .1 kilograms. Jane's gob weighs .07 kilograms. Sue's piece of
candy weighs 43 grams How much does Kathy and Sue's candy weigh together in
grams9

Env First change .1 kilograms to 100 grams. Then add 100 grams + 43 grams and the
answer is 143 grams.

6. A recipe calls for 12 grams of baking powder and 2.26 grams of salt. If I only wanted to
make half a batch, how much baking powder and salt will I need in kilogram?

Hint: divide by 2: 12 + 2 grams = 6 grams - 2.26 + 2 = 1.13 grams

Then change to kilograms:
6 grams = .006 kilograms - baking powder
1.13 grams = .00113 ldlograms salt

7. A book weighs 1.45 kilogiams and another weighs 1.2 kilograms. How much is weight
of both books in grams?

ail : Add 1.45 kg.
+ 1.20 kg.

2.65 kg.

Ren-cmber to always line up the decimal points whi.n doing calculations. Change to grams:
2.65 kg = 2,650 grams.

1 l 8



Unit II - Chapter 3 Liquid Measure

Section I Inttnduction

To complete the following sections on liquid measure, you must know the following
equivalencies:

1. 1 pint = ounces (16)
2. 1 cup = ounces (8)
3. 1 quart = pints (2)
4. 1 gallon = quarts (4)
5. 1 liter = milliliters (1000)
6. 1 liter = centiliters (100)
7. 1 liter = deciliters (10)

(Correct answers are in parentheses)
If a student missed an answer in 1-4, the computer should go to the review section labeled

Section Ia. If a student missed a question in 5, 6 or 7 then the following Hint should appear on
the monitor.

The following problems in this section on LIQUID MEAURE involve conversions
within the metric system. If you need to review the section on metrics, type YES. If
you wish to continue with LIQUID MEASURE, press RETURN.

Liquid Measure: Section Ia.

1 cup

1 ounce

Hov many ounces are in 1 cup? (8)

1 pint

1 cup

How many cups are in 1 pint? (2)

19



So how many gunces are in 1 pint? (16)

(If incorrect answer is given, the following hint should appear on the monitor):

HIME: There are 8 ounces in 1 cup. How many cups art in 1 pint? (2)
So how many ounces are in 1 pint? (16)

1 quat

,/

1 pint

How many pints are in 1 quart? (2)
How many ounces are in 1 quart? (32)

IREE: Remember, there are 16 ounces in 1 pint and there are 2 pints in 1 quart.

How many quarts are in 1 gallon? (4)

How many pints are in 1 gallon? (8)

HIM: Remember, there are 2 pints in 1 quart and 4 quarts in 1 gallon.

1 4 0
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Section II_ Convertine Units of Liauid MeasurthilLthe Same Systca

In the following problems, you will practice converting units of measure within the §ame
system. You will not need to convert between Metric and Standard units of measure.
(Hints are given if student gives ETog answer).

1. How many quarts are in 3 gallons? (12)

Hint: How many quarts are in 1 gallon? (4) So how many quarts are in 3 gallons? (12)

4 qts. x 3 = 12 qts.

2. How many ounces are in 5 cups? (40)

Hint: There are 1 ounces inl cup.

1
3. Convert 1 2-quarts into cups. (6 cups)

1
Hint: If there are 4 cups in each quart, how many cups are in Tquart? (2)

4. Convert 5000 liters to kiloliter. (5k)

Hint: 1000 liters = 1 kiloliter

5. How many centiliters are in 3.2 liters? (320 c)

Hint: Remember, conversions within the metric system are simple. You just need to move
thc decimal point.

6. 500 ml = (0.5) liters?

Hint: You know that 1000 ml = 1 liter.
Therefore, 500 ml is less than 1 liter.

7. Convert 25 ml to centiliters. 25 ml = (2.5) cl.

Hint: How many militers are in 1 centiliter? (10) Right, there are .10 ml in 1 cl.

NOTE: Additional hints are given only after student gives the wrong answer. The student has
the opportunity to complete the problem after each hint.

J41



Section III Arithmetic Operations

79

In the following problems, you will be asked to add, subtract, multiply and divide using
units of liquid measure. In some of the problems, you will need to convert units of measure to
complete the problem.

example:
Add 5.3 liters and 50 centiliters.

step 1: Change 50 centiliters to liters so you will be working with the same units of measure.
SO centiliters = .5 liters

Step 2: Add 5.3 liters
+ .5 liters

5.8 liters

E2610112k:
Multiply 2 cups 3 ounces by 6.

Step 1: Multiply cups and ounces separately.
2 cups x 6 = 12 cups
3 ounces x 6 = 18 ounces

Step 2: Add the totals
12 c Oounces

+ Oc 18 ounces
12 c 18 ounces

Step 3: Since 18 ounces is mom than 1 cup, convert to %.:ups and ounces.
18 oz. = 1 cup 2 ounces.

Step 4: Add 12 cups
+ 1 cups 2 ounces
13 cups 2 ounces

Examplp: Subtract 43 centiliters from 5.2 liters.
Express the answer in liters.

Step 1: Since your answer is to be expressed in liters, convert the 43 cl to liters.
43 cl = .43 i

Sgp_2: 5.2 liters 5.20 liters
- .43 liters - .43 limn

4.77 liters

Before you begin the following set of practice problems, remember the 5 steps of problem
solving.

1. What is being asked for?
2. What information do you need to solve the problem?
3. Which arithmetic operation will you need to use?
4. Do the arithmetic and check you work.
5. Does your answer make senre?
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Practice Emblems

1. Steve poured a 12 ounce glass of milk from a full 1/2 gallon container. How many ounces
of milk are left in the container?

that: Since the answer is to be expressed as ounces, your first step is to convert 1/2 gallon
to ounces. 112 gallon =

2. Mary made 3 quarts of strawberry jelly. She plans to give each of her 5 friends a jar. How
many pints can she give to each friend?

Mu: How many pints are in 3 quarts? (6)

3. A recipe calls for 3/4 c oil, 6 oz. milk and 1/2 c water. How many cups of liquid are used
in this recipe? Simplify your answer.

Hint: Since the answer is to be expressed as cups, convert 6 oz. to a fraction of 1 cup.
6 3
T. =

3 1 3Hint: Add Tc, Tc, gc

(Remember to find a common denominator when adding fractions).

4. If 2 liters of soda are divided equally between 8 people, how many liters will each get?
Express your answer as a fraction.

5. A pharmacy received a shipment of .35 kl of penicillin. To separate this into .25 1 bottles,
how many bottles will be needed?

Hint: Change to same unit of measure. .35 kl = (350 1)

Hint: Divide 350 1 by .25 liters.

6. Jack took 4 containers to the local gas station. He knows that each container holds exactly
3 qt. 14 ounces. How much gasoline will he need to fill these containers. Express your
answer in gallons, quarts & ounces.

Hint: Multiply each unit separately and add totals.
3 qt. x 4 = 12 qts. 14 oz. x 4 = 56 ounces

12 qt. 56 ounces

Him: Simplify: Can qts. be changed to gallons? (yes)
12 qt. = _gallon

Hint: Now, you have 4 gallons 56 ounces. (Can you simplify further?) (yes)
56 ounces =1 qt. 14 oz.

7. How many ounces of water must be added to a 24 oz. can of frozen orange concentrate to
make 1 gallon of orange juice?

Hint: How many ounces are in 1 gallon? (128)

Hint: How many ounces of concen:rate do you already have? (24)

1 3



thap How many an ounces of liquid do you need to make 1 gallon?

8. The directions on a container of weed killer call for 12 cl of weed killer per 500 cl of water..
How many 1 of mixture will this make if the mixture is doubled? (10.241)

that: How is the answer to b.: expressed? liter or centiliters?

ifint: Add 12 cl and convert to liters
±Silsd

512 cl = 5.12 liters

that: Is 5.121 the answer? (No)

ilin: The problem says the mixture is kubltd. 5.121
is2

144
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Unit II - Chapter 4 The Metric System.

Section I Intioduction
-t

The metric system is a standard unit of measurement based upon powers of ten. The
system is based upon a unit of length called a mom A meter is approximately 39" long - a
little more than ono yard. The mttet is the basic unit of length in the metric system. The grun
is the basic unit of weight and tho lizr is the basic unit of capacity.

Different units of length, weight or capacity are obtained by combining a prefix with a base
unit (meter, gram or liter). These are the prefixes, their values and their symbols:

MC& al= LY11112Cd

kilo 1000 (one thousand) k
* hecto 100 (one hundred) h
* deka 10 (ten) da
* deci 0.1 (one tenth) d

centi 0.01 (one hundredth) c
milli 0.001 (one thousandth) m

*=not commonly used

I 5



Section 11 Units of Length

The relationships among metric units are based upon powers of ten. If you don't try to
convert the metric system into the English system, the metric system is muth easier to use.
However, at lust, it may be able to picture in your mind what these units reptesent.

1 meter is appmx. 1 yard
1 centimeter is approx. the width of your little finger
1 millimeter is approx. as thick as a piece of paper.

Examine the following picnue of a meter.
(Divide equally into 100 sections and 1000 sections)

Notice that the meter is divided into 100 centimeters.
100 centimeters = 1 meter

1 centimeter = .01 meter or one hundredth of a meter.

Now, notice that each centimeter is also divided into 10 equal parts. (Show meter divided
into centimeters).

-divide each centimeter into millimeter
-enlarge one section of a centimeter

1 millimeter

1/4"iv
1 centimeter

There are 10 millimeters in 1 centimeter.
1 meter (m) = 1000 millimeters (mm)
1 meter (m) = 100 centimeters (cm)
1 millimeter (mm) = .001 meters (one thousandth of a meter)
1 centimeter (cm) = .01 meter (one hundredth of a meter)

Now suppose you lined up 1000 meters end to end. To represent 1000 meters, use the
prefix "kilo" which represents 1000. 1000 meters = 1 kilometer (km)

Look at the following chart showing the prefixes an O. base units combined.

kilometer = 1000 meters = km
* hectometer = 00 meters = hm
* dekameter = 10 meters = dam
* decimeter = 0.1 meters = dm

centimeter = 0.01 meters = cm
millimeter = 0.001 metel = mm

&not commonly used
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Change each of the following to meters:

Example: 5 cm = (.05)

If 1 cm = .01 mew then 5 cm = .05 meters or five hundredths of a meter since a meter is
divided into 100 centimeters.

1. I5cm= m (.15)
2. 1 cm = m (.01)
3. 6cm= m (.06)
4. 1 km = m (1000)
5. 10 km = m (10,000)
6. 534 mm = m (0.534)

Hints for these problems may be supplied by showing pictures of a meter divided into mm and
Cal.

Notice that in the preceding problems, the decimal point is all that moves. The numbers
remain oae same. We simply move the decimal point to the left or right depending on the unit.

It is possible to convert units using the following chart. Count the number of places from
one unit to the other and move the decimal point that many places in the same direction.

1000 100 10 1 .1 .01 .001

kilo, hecto , deka, meter, deci, cent, milli

ovtr to riglg 1 *co

Example: .43 cm = ? mm 4.3 (to right one place)

Note: Show each step on chart for each of the following examples.

5 meters = ? mm (5000mm)
(to right 3 places so decimal moves right 3 places)

432 mm = ? dm (4.32)
(left 2 places) Each should be shown using the chart.

12 m ? km (.015)
(left 3)

Try this! Use the chart to help.

hecto, deka, meter, deci, centi, milli]

1. Change each of the following to decimeters.

439m = ? dm (4390) Hint, move decimal 1 place right.

42 cm = ?dm (4.2)
9,626mm = ?dm (96.26) Hint: deci is? placd to left? (2)

147



85 ..

2. Change each of the following to metess.

5km = ?m ant Remember, when you need to move the decimal to the right of a whole
number, you must add zeros. 5 km = 5000.

37cm = ?m (.37m)

9.647mM = ?m (9.647m)

3. Change each of the following to kilometers.

533m = ?km

9,647mm = ?km Him How many places to the left is ldlo from milli? (6)

14 m = ?km Om: Remember, you may need to add zeros on the left of the number to
move decimal to the left. .014
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Section III Measure of Weight

In the introduction to the metric system, you were tad that a gam is the basic unit Of
measure for weight. Just as you added prefixes to meters to obtain other units, so you will add
prefixes to the base unit gam to obtain otheruniafor weight measurement.

, . .

Oh 23Mitha Ng=

kilogram kg =1000grams
hectogram kg =100 grams
dekagram dag =10 grams
gram g =1 gram
decigram dg 411 gram
centigram .cg =001 gram
milligram mg 4.001 gram

To change from one metric unit to another, use the same procedure described in Section II.

r,.Use this chart:

kilo - hecto - deka - gram - deci centi - milli

Complete each of the following:

1. ?mg = 1 g Hint: You are changing from grams to mg. Will you move the decimal left
or right? (right)

2. ?g = 425cg

3. lkg = ?g = ?cg

4. 78cg=?mg

5. 17g = ? kg

1,19

17:1.
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flIeI
.

isthe basic unit of measurement for volume. A liter of liquid is approx. equal to
one quart. The term liggx is not technically an official part of the metric system. It is simply a
common name for a cubic decimeter (dm5).

liter (L) = ldm3

1dm

1dm

volum of this box
is 1 cubic docimata.
(1 dm3) or 1 L.

1 dm

The metric prefixes used with linear tal...asure can also be used with the liter. Symbols and
conversions work the same way they did for length.

Uuti Symbol yak
kiloliter kL 1000 liters
hectoliter hL 100 liters
dekaliter dL 10 liters
liter L 1 liter
deciliter dL 0.1 liter
centiliter cL 0.01 liter
milliliter mL 0.001 liter
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Convert each of the following:

Use this chart to help you.

kilo - hecto - deka - liter - deci - centi - milli

1. 37L = ?mL
2. 264mL = ?L
3. 1 kL = ?L
4. 10kL = ?L
5. 543mL = ?cL
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Unit III - Chapter 1 Data Analysis.

Data analysis covers various sections ranging from reading tables and graphs to ratios.
Reading tables and graphs will be covered first.

Sgsztignla

1.
Avera e QPA

Jeff 2.74 2.63 2.76 2.58
Karel 3.33 3.23 3.00 3.02
Mary 2.12 1.99 1.78 3.02
Joe 2.12 2.43 2.54 2.56
Tom 3.96 3.95 3.98 3.96

Before you begin answering the questions you should read the title which tells you what
the table is about. The rest of the information is arranged in columns (down) and rows
(across).

a. Which year did Mary have her highest QPA?

Hint: Find Mary's name and go across to find the highest number, go up the column to see
what year it reads.

b. What was Joe's QPA in 1984?

Hint: Find the column heading 1984 and go down until you are across from Joe's name and
that is your answer.

c. Who had the highest QPA in 1986?

Hint: Find the column labeled 1986 and find the largest number. Once you've found it go
across to find the name.

d. Who had the greatest increase in QPA and in what year?

Hint: The key word is increase. Be sure you look for the ones who have increased and not
decreased. Karen had the greatest increase because she went from a 3.00 in 1984 to a
3.23 in 1986.

e. What two people had the same QPA and in what year?

Hint: Mary and Joe both had a QPA of 2.12 and by looking at the heading of that row it
tells you in 1988.

2,

Average Weekly Earnings
Name 1986 1985 1984
Bill $456 $450 $435
Janice $420 $400 $390
John $238 $232 $226
Ma. $238 $230 $226
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a. Who had the highest weekly earnings in 1986?

Hint: Find the column 1986 and find the highest number, then go across and you find the
answer, Bill.

c. Who had the lowest weekly earnings in 1985?

Hint: Look across the row for 1985 and see that Mary had a weekly earning of $230.

c. Who had the greatest rise in weekly earning from 1984 to 1985?

Hint: Subtract the 1984 earnings from the 1985 earnings for each person. You should find
that Bill had the greatest rise of $15.

d. Who had the least amount of increase from 1985 to 1986?

Hint: Subtract the 1985 earnings from the 1986 earnings for each person. You should find
that both John and Bill had the least amount of increase of $6.

e. Between each person, what was the greatest dollar difference in earnings in 1985?

Hint: Find the column 1985 and subtract the lowest weekly earning from the highest weekly
earning to get $220.
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$ection lb

A graph is an easy way to compare information in picture form. There are three types of
graphs: bar, line, and circle.

A bar graph compares numbers by using bars of different lengths to represent the numbers.

Four steps to take in reading a graph:

1.

1. Read the title.
2. Read all headings on columns and rows so you know what is being compared.
3. Look at the numbers to see how they change.
4. If the graph uses color or symbols, look for a key to tell you what they mean.

15

Unemployment Rats

0

I.

OHIO

1982

1984

a. Which state had the highest unemployment rate in 1982?

Hint: The key tells you that 1982 is white. See which white area is the most and you will see
that is Ohio.

b. Which state had the lowest unemployment rate in 1984?

Hint: 1984 is represented by back and lowest is Iowa.

PA MINN ND VA IOWA
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c. What is the unemployment rate in PA in 1982?

Hint: Find PA and you will see that the white area, representing 1982, is in between 10% and
11% to give an answer of 10.5% or 10 112%.

d. What is the unemployment rate in Ohio in 1984?

Hint: The black section representing the unemployment rate in Ohio shows 9%.

e. Which state had the least and most amount of change in unemploymer ste?

Dint The bars show the least amount of change in ND and the most in Vfi

2.

Kelly

Tom

Bill

Amount of money spent veekly

0 5 10 15 20 25 30

a. How much does Kelly spend weekly?

Hiat: The bar shows she spends approx. $28 since it is slightly below 30.

b. Who spends the least amount?

Hint The shortest bar is the one representing Tom.

c. How much money do all 3 of them spend weekly?

J-lint: First see how much each of them spend separately Kelly-$28; Tom-$20; Bill-$21.
Then add the 3 numbers together to get $70.

I"-..-..5
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A hne graph is a graph that shows change, over a period of time, by a line that connects
points on the graph.

3.

Avenge Monthly Temperature in PA in 1988

90

80

70 -
60

-10
JAN. FEB . MAR. APR. MAY JUNE JUL. AUG. SEPT. OCT. NOV. DEC.

a. Which month was the coldest and what was the temperature?

flint: The lowest point was in the month of December and by going across you will see that it
is 10°.

b. What was the average temp. in June?

Einv First find the point that represents June and go across and see that it is a little above 70'
to get 72.

4.
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Mrs. Smith's Amigo Monthly Grocery Bill

300

275

250

225

200

175

150

125

100

JAN. FEB . MAR. APR. MAY JUNE JUL. AUG. SEPT. OCT. NOV. DEC.

4.
a. How much does Mrs. Smith spend on groceries in April?

Eilm: Find the point that represents April. The number should be a little above 200 but no
more than 225. Therefore, approximately $210.

b. When does Mrs. Smith spend the most on groceries?

Hint: Find the highest point and go eown to fmd the month December.

c. How much does Mrs. Smith Spend altogether in Jan., Aug., and Nov.?

Hint: First find out how much she spends in Jan., Aug., and Nov. by moving up to the point
and then by moving over to find the number. Jan.-$275; Aug., $125; Nov,, $270.
Then add them together to get $670.

d. How much does Mrs. Smith save from July to August?

aim: Another way to put this is what is the difference. Find the amount spent in July and
Aug. and then subtract. $253 - $125 = $128.

1 '7
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A circle graph looks like a pie cut into sections. The entire pie represents 100% mil the
slices represent part of the whole.

Ann's Tavel B udget

5.

a. What percentage of Ann's travel was spent on food? .

Hint: By looking at the graph it tells you 13.9% was spent of food.

b. What percent of Ann's trip was car and food?

Hint: Find how much she spent on car and how much she spent on food and add.
(10.3 + 13.9 = 24.2%)

c. How much more does Ann spend on air fare than lodging?

Hint: Subtract the amount of lodging fiorn air fare. (53.0 - 20.7 = 32.3%)

d. If Ann didn't go shopping and used that amount for food, how much would she have
for food?

Hint: Find amount for shopping ana add it to the amount for food. (13.9+2.6=15.9%)

r8
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aegipn II Mean and Median

The MEAN is the number you get when rau add many different numbers together and
divide the total by the number of items you added (AVERAGE).

Examples: Find the mean

1. 82, 36, 47, 49

Him: 82
36
47

± 42
214 2144-4 = 53.5

2. 126, 360, 258

Hint: 126
360

-±-1,21
744

3. 27, 138, 350, 5, 990

Hint: 27
138
350

5
i-_,92Q

1510

4. 23.7, 45.7, 53.8

Hint: 23.7
45.7

+ 518
123.2

5. 723, 824.3, 26, 7.8

Hini: 723
824.3
26

+ 7.8
1581.1

NOTE: If a student has a problem with these questions, the student
MEAN questions, otherwise, type "return" to continue this

6. The first 6 days in October were the highs of 53', 55°, 63°, 39°,
mean highs so far in ( .tober?

can type "yes" for further
section.

and 51°. What is the



Il: Add all the temps.

53
55
63
42
39

+ 51
303 Divide by 6 (303 + 6 = 50.5)

7. Mary's bills were $117 in January, $100 in February, and $87 in March. What was the
average amount of Mary's bills? ($101.3)

that: Add the 3 monthly bills:
$117
$100

+ LE
$304 Divide by 3 (304.0 + 3 = 101.3)

8. Mr. Brown's bowling scores were 138, 106, 178, 170, 142, 133, 151. What was his
average bowling score? (145)

that: Add Mr. Brown's scores:
138
106
178
170
142
133

-±_151

10,18 Divide by 7:

145.4

7Y.T17.3

31
28,

38
35

3

The MEDIAN is the central number in a set of numbers written in order of size.

ExamuaiI : Find the median

1. 36, 45, 56 (45)

Hint: The middle number is 45.

2. 11, 19, 25, 28, 37 (25)

Hint: The middle number is 25.
1 6' 0
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_

3. 270, 360, 471, 530, 725, 998, 1000 (530)

ffint: The middle number is 530.

NOTE: Again, students will have the opportunity to study more median problems if they don't
understand by typing "yes" otherwise "re-tuni."

4. The scores of a girls' basketball team were 38, 80, 60, 73, 42, 44, 56, 82, 58. What is the
median? (58)

aim: First put all the scores down from smallest to largest: 38, 42, 44, 56, 58, 60, 73, 80,
82. The central number is 58.

5. Mary's scores on her test were 20, 25, 17, 21, 15. What is her median score? (20)

Wm: Arrange the scores from smallest to largest and then find the middle number.
15, 17, 20, 21, 25

6. Here are 5 runners on the trackieam. Find their mean and median height. (67.4 in) (67 in)

Tom 66 in.
Joe 69 in.
Mark 65 in.
David 70 in.
Mike 67 in.

Hint: Mean: Add the heights and divide by 5.
66
69
65
70

±_67_

337 Divide 337 + 5 = 67.4 in.

Median: Arrange from smallest to largest. 65, 66, 67, 69, 70

I CI
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Secrionn Ratios. Proportion_and Probability

A RATIO is a comparison between two lumbers, It can be written with a colon, fraction,
or word to.

Example: Write the following with colon, fraction, arid "to." Reduce to lowest terms when
possible.

1. 1 woman to 5 men
2. 3 girls to 6 toys
3. 5 inches to 2 inches
4. 7 right to 14 wrong
5. 5 on to 3 off

6. In a shopping mall, Mary bought clothes in 3 out of the 5 women's clothing stores. Write
this as a ratio.

Hint: Remember that the numbers in a ratio are written in the order in which they come in
the sentence.

7. On a test Janice got 16 questioPs right and 2 wrong. Express the ratio of the number of
questions right to the total numoer of questions.

thin: First add the number right to number wrong (16+2=18). The ratio of the number
right to total can be written 16:18. Then reduce ratio to lowest terms. 8:9

8. Jim is 42, Sally is 36, and Sue is 38. What is the ratio of Jim's age to Sally's age?

Hint: Can be written as 42:36. Then reduce to 7:6.
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A PROPORTION is a statement that two ratios are equal and can be wham astwo equal
fractions. For exenlple: 3:4 and 6:8 ctim be written as 3/4 and 6/8. These are equal fractions
because you get 3/4 it 6/8 is reduced. If you write the statement 3/4 = 6/8, you have written a
proportion.

1. The ratio of boys to girls at the party was 5 to 3. If there were 9 girls at the party, how
many boys were there?

flint: The best way to solve these word problems is to use a grid.

i
,

5 ?

3 9

boys

girls

Multiply the diagonals and divide by the unused number. 5 x 9 = 45 and 45 + 3 = 15.

2. A recipe calls for 3 eggs and this makes 25 cookies. If you wanted to make 40 cookies,
how many eggs would you need?

Hint: First set up the ratios on a grid.

3

25 40

Multiply diagonals: 3 x 40 = 120
Divide: 120 + 25 = 4.8

eggs

cookies

3. Janice went to the sweater sale and bought 2 sweaters for $41. How much would it cost .

for 5 sweaters?

Hint: Put information you know on the grid.

$41 ?

2 5

Multiply diagonals: 41 x 5 = 205
Divide by 2: 205 + 2 = 102.5

Price

Sveaters

4. During a sale, socks were priced at 3 pr. for $3.60. How much would 8 pair of socks
cost?

Hint: Put information on grid.

I ? rl
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I 3

$3.60

AP

e

Multiply: 8 x 3.60 = 28.8
Divide:

9.60

3riti;
2?
. 18

18

Socks

Price

5. Mr. Green drove 512 miles in 9 hours. He then had to stop for gas. At this rate, how
many hours will it take him to drive.789 miles? (13.87 hours)

Him Use the grid for your information.

Multiply: 9 x 789 =

512 789 miles

hours
9

7101
Divide: 7101 + 512 = 13.87

A PROBABILITY is a ratio writtcn in fraction form. It is the likelihood that something will
happen.

Example: Probability = possible ways for something to happen
total number of possible outcomes

1. Jim has a lock on his locker at the gym. He has forgotten what the 3 digit combination is
so he decides to try 831. What is the probability that his locker will open?

Hint: There are 1,000 possible combinations (10 first digit 0-9, 10 second and 10 third; 10
x 10 x 10 = 1000) and Jim has 1 possible way so the probability is 1/1,000 that 831
will work.

2. Tim rolled the die, what is the probability of him getting a number of 3?

Hint: A die has 6 sides and his change of getting a 3 is only I.
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3. Mrs. Klon's second grade class has 15 girls and 10 boys. If she randomly selects a

student to be the leader, what is the probability of her choosing a girl?

Hint: The total number of outcomes is boys plus girls (15 + 10 = 25). Since the question
15 3asks for the probability of girls that is 15. Ts which can be reduced to 3:

4. Amy has 2 red sweaters, 1 purple sweater, 3 yellow sweaters and 2 pay sweaters. She
can't decide which one to wear so if she selected a sweater at random, what is the
probability it would be red?

flint: The total outcome is 8 (2 + 1 + 3 + 2). Since there are 2 red sweaters there are 2
2 1possible ways the sweaters could be chosen. ir =

5. There are 5 cherry, 3 grape, 1 orange, 6 lime and 1 strawberry flavored lollipops left.
What is the probability of Joey randomly selecting a cherry lollipop?

Hint: Total number of outcomes (add all flavors together) is 16. There are 5 cherry left so
the answ er is 5116 and this cannot be reduced.
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Unit IV Chapter 1 Arithmetic Operation Using Integers

Section 1 The Set of Integers

The set of numbers you used in the unit, Number Relationships,
numbers. Whole Numbers 0, 1, 2, 3 . . .

In algebra, you will extend this set to include negative numbers,
This is called the set of integers. Integers -- . . . -3, -2, -1, 0, 1, 2,

included zero and positive

numbers less then zero.
3 . . .

The set of integers include all positive numbers, all negative nmnbers and zero.

Integers can be represented using a number line.

<I I I ill I I I 0)
-5 -4 -3 -2 -1 0 1 2 3 4 5 6

Just as the ellipses (. ..) included in set notation for the Integers mean that there are an
infinite number of positive and negative numbers, the arrows on the end of the number line
indicate that the number line can be extended indefinitely.

Chapter 1 Arithmetic Operating Using Integers
Section I The Set of Integers
Section II Addition and Subtraction of Integers
Section III Multiplication & Division of Integers

Chapter 2 Algebraic Equations
Section I Variables
Section II Equations
Section III Solving Word Problems
Section IV Using Formulas to Solve Algebraic Equations

Chapter 3
Section I
Section II

Inequalities
Introduction to Inequalities
Solving Inequalities

Chapter 4 Equations With Two Variables
Section I Graphs
Section II Linear Equations
Section III Slope of a Line
Section IV Intercepts
Section VI Slope-Intercept Form

Each number has an ar solute value. The absolute value of a number is that number's
distaae from zero on the number line.

<I I I t I I I Off 1>
-5 -4 -3 -2 -1 0 1 2 3 4 5 6

Example: Absolute value of 3 = 3 since 3 is 3 places away from zero.
The absolute value of a numbe: is indicated by 2 bars - / /

1 P, 6
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Example: /3/ = 3 Reads - the absolute value of 3 . 3.

/-2/ = 2 The absolute value of -2 = 2 since -2 is 2 places from the zero on the number line.

Absolute value is always positive.

Try these:

/5/ = (5)
1-51= (5)
/321/ = (321)
1-31= (3)

Great! Now you are ready to add and subtract integers.

I e 1
e
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Sactigall_AddittalaSubstazistastintagal

Rule 1: When adding signed numbers (positive and negative numbers) add the numbers
without regard to the sign and use the common sign.

Fxample: 3 + 4 = 7
Notice that this is not written +3 +4 = +7
Any number written without a sign is considtred positive.

Since 3 and 4 are both positive, the answer is positive.

lcample: -4 + -3 = -7

Add 4 and 3. Write the answer using the common sign (-).

Look at these examples using a number line.

-5

4 + 3

0 5

Starting at zero, move 4 places to the right. To add 3 move 3 more places to the right. This is
the answer. Remember, move to the right for positive numbers.

-4 - 3 = -7

c-Th
<1 I I I I I It 11144 >-
-7 -6 -5 -4 -3 -2 1 0 1 2 3 4 5 6 7

Find -4 by moving 4 places to the WI of the zero. Move 3 more places to the left. The answer
is -7. Remember, move to the kft for negative numbers.

Sometimes, you will be asked to add numbers with different signs.

Example: -4 + 3

First, using the number line:

\---2-3-)
<1 I I I I I I I I -1 't
-7 -6 -5 -4 -3 -2 -1 0 1 2 3 4 5 6 /

Find -4 .Dn the number line. Since 3 is positive, move 3 places to the right. The answer is -1.
-4 + 3 = -1.

Obviously you wilt not be able to use.a number line when adding lalge numbers. There is
jak when adding numbers with unlike signs.
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Rule Z: To add numbers with different signs, subtract the smaller number from the larger
number and use the sign of the larger number.

-4 + 3 = 7
Subtract 3 from 4. 4 3 = 1. Use the sign of the larger number in the original problem. -1

Another v:ay to write this rule is:
Subtract the absolute value of the smaller number from the absd Ate value of the larger
number. Write the answer using the sign of the larger number.

-4 + 3 = /4/ /3/ = 4-3

Practice Problems:

Find the following sums:

1. +7 + +4 =
2. -7 + +4 =
3. -13 + +6 =
4. -9 + -3 =
5. -27 + +27 =
6. -2/3 + +1/3 =
7. -317 + -2/7 =

*If there is a problem with the last two, screen should display a reminder that the rules are the
same for adding signed fractions. If a review is needed for arithmetic operations with
fraceons, refer to Unit I, Chapter 2.

Now you are ready to subtract integers. Subtraction is defined as adding the negative.
This makes subtraction easy since you already know how to add signed numbers.

Rule To subtract one signed number from another, change the. sign of the number being
subtracted and follow the rules for addition.

Example: -11 - 4 =

:irst, change the sign of the number being subtracted. (4) becomes (-4).
Now add (-11) and (-4) using addition rules. (-11) + (-4) = (-15).

Since you now have 2 numbers with like signs, add & use the common sign.

EASYttm

Now try these:

1. -6 - -4 =
Hint: -6 + ? (4)

7. +8 - +4 =
Hint: +8 + ? (-4)

3. 12 - 10 =
Hint: Numbers without s' ens are considered positive.
Hint: (+12) (+10) =
thill: (+12) + (-10) =

;:',9



4. 14 - 25 =

Mar Rewrite if you need to as: (+14) - (+25) then follow the rule for subtraction.

4 1

.5. (1)

Mar Rewrite using subtraction rule: +4/5 + 1/5 = 5/5

If you are having trouble on the GED with addition or subtraction of integas, draw a
number line to help you picture the problem.

2 1Emma: 7 (7)

L \3 7
(--t---, i III, I I

-2
, -1 -2 1 0 1 2 ,

T 3 T i ' 2

>

2 2 1Find 7 on number line. Follow subtraction rule: 3 + (+3)

1 70

107
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There are two riles for multiplication and division of integers. If you remember these two
rules you will have no problem.

BRIs If the signs are the same, the answer is positive.

Rule 2: If the signs are different, the answers are negative.

Examples of rule 1:

4 x 3 = 12 Also written as (4) (3) = 12

Since 4 and 3 are both positive, the answer is positive.

NOTh: Parentheses around the numbers with no addition or subtraction sign betwe-m them
indicate multiplication. (3) (6) = 3 x 6

(-3) (-12) = 36

Both 3 and 12 are negative so the answer is positive.

Examples of rule 2:

(-3) (4) = -12

Signs are different so the answer is negative.

(-6) + (3) = -2

The signs of 6 and 3 are different so the Answer is negative

-3 -21

3What if the problem is (7) + (4) ?

Remember that division is the same as multiplication by the reciprocal. The reciprocal of
-115 . -5

is
,

The problem is now (7) x T =

Find the following products and quotients:

1) 6 x4=
2) (-6) x 3 =
3) (5) (4) =
4) (-12) + (3) =

-15
5) =

3

Hint: Fraction bar indicates division or (-15) + (3)

1 71
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Befozt you go on to the next section, let's review the rules for addition, subtraction,
multiplication, and division of signed numbers (Integers).

Fill in the miisingmodu

Additign:

apird: When adding signed numbers add the numbers without regazd to the sips and use the
(commoa) sign.

Rule 2: To add numbers with different signs, suNract the (sma11erl number from the flargerl
. number and use the sign of the Llargal number.

Subtraction.,

lule 1: To subtract one signed number fiom another, change the isigal of thenumber being
bubtracted1 and follow the rules for faddition).

Multiplication and Division:

Rule 1: If the signs are the same, the answer isjpositive).

Rule 2: If the signs are different, the answer is (negativel.

172
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In many algebra problems, you will be asked to do more than one operation.

Example: 4 + (3x4) -2

To solve, you must fellow the: Order of Operations Rule

1. Do the work in the parentheses first.
2. Multiply and divide in order through the expression.
3. Last, add and subtract through the expression.

So: 4 + (3x4) -2 =

Inside parentheses first = 4 + (12) -
Look for mult. or div. - there isn't any so: Add and Subtract: 4 + 12 - 2=

(16) - 2 = 14.

Let's look at another example:

6 - (4x3 + (-2)) =
6 - (12 + (-2))

Notice that the order of operation is followed ill& the ( ) -- multiplication first, then addition.
,so 6 - (10) = -4:

ff you don't follow the order of Operations rule, your answer won't be the same. For
example, if you simply completed each operation from left to right, your answt: would be:

6 - (4x3 + (-2) =
2x 3 +(-2)=
6 + (-2) = 4 This is not the right answer.

Let's review the order of operations,

1. Parentheses first.
2. Multiplication and Division.
3. Addition and Subtraction.

NOTE if there is a fn on bar work on numerator and denominator separately. Remember,
the order of operations also apply within the parentheses.

Now, solve the following expressions:

I. (-3)+4 x 2=

Hint: Mult. first: -3 + 4x2 =
-3 + 8 =

2. (10+4) (-3 - 4x2) =

( ) first: (14) (-3 -?) (8)

3. (3x -2) - (2x7) =

(? ) - (9) -- (-6) - (14) = 173



4. =

there is a fraction bar, work on numerator anti

121 or (-2)
= -1

(6) + (6)

llips Remember, when

Biz: numerator. 1±.4
denominator

5. 10+4) (-3 - =

(+6 + (-6)

z2s1 or
4 - (-1) = 5

that: numerator first (10+4) (-3 -2) =
( ) first = (14) (?) = (-5)

(14) (-5) = (-70)

Hint: Denominator 4 - (-1) = (?) 5

174

denominator separately.



112
Unit IV - Lnapter 2 .Algebraic Equations.

Section I Veiables

in algebra, letters are often used to stand for numbers that we want to find. These letters
are called variablea. Any letter can be used but x and n are the most common.

You will be learning to write Algebraic expressionl using variable& An iambi:ilk
expression is simply an expression that includes variables and numbers instead of words.

Eumpki A number decreased by 5.

Let x = the number. So x 5 is an algebraic expression.

Example Evression

Four plus a number 4 + x
Eight less than a 'number x 8
Four times a number 4 x (means (4) (x)

A number divided by three n/3 or 7 or n+3

Six divided by a number

The product of three prid .

.a number

6

f!!?.

3b (remember, any letter can represent the variable or unknown)

Rewrite the following as algebraic expressions. Use x to represent the unknown.

1. A number increased by fifteen
2. The sum of a number and six
3. The product of four and a number
4. Six times a number
5. Three less than a number
6. A number divided by 7
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An costigc is a statement that two amounts are equal. An equation can be written With
words or with symbols. (Just as an expression can be written with words or symbols).

In algebra, most equations will contain a variable.

Examples: 4 + x = . 1

3 - x = 0
10x = 40

x
15 = 3

-

To solve an equation you will find the number which makes the equation rue.

Sometimes, you will be able to scc the answer immediately.

&amyl:: 4 + x = 5 You know that 4 + 1 = 5 so x = 1. 1 is the solution to this equation.

But sometimes, the answer is not this obvious.

Example: x + 15 = 74.

The object is to get the, variable alone on one side of the equation. x = some number.

Rule 1: Whatever operation you perform on saz side of the equation must be performed on the
other side of the equation.

Rule 2: Addition Property of Equations
The variable's value does not change if you add the same number to both sides of the
equation.

Look at x + 15 = 74. Add (-15) to both sides.
x + 15 = 74

+ (-In = +(-15)
x = 59 59 is the solution.

To check the solution, substitute it for tin variable. x + 15 .--- 74; 59 + 15 = 74.

Look at this equation: 5x = 20 You Can solve this equation using the Multiplication Property
of Equations. The variable's value does not ch. e if both sides are multiplied (or divided) by
the same number.

Both sides divided by 5

lx = 4 4 is the solution
Simplify: x = 4

NOTE: When the number 1 appears before the variable, lx, the variable is written by itself
since any number multiplied by 1 is itself.

1 7 6
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Sometimes, you will have to combine similar (like) temis before solving an equation.

Example: 4x + 9 - 2 + x = 32

4x 9 x and x are terms or expressions being added or subtracted.

-Terms consisting of numbers only (9, 12) are similar.
-Terms containing variables (letters) must have the gnu same variables to be considered
similar. 4x and x are twillizams.

Consider 3x and 3xy. These are nig similar. 2y and 17y - these are similar.

Tosolve4x+9-2+x=32.
Combine terms: 5x + 7 = 32
Add -7: 5x + 7 - 7 = 3:7 - 7

5x = 25

Divide by 5 =
5 5 x = 5

Are the following similar term? Yes/no

5xy, 5x (no)
3xyz, -xyz (yes)
1/3x, 5 (no)
1/3x, -2/5x (yes)
3, 4 (yes)

Examine the following equation:
Notice that it is solved by first c3mbining similar terms and then by applying the addition

and multiplication pmperties for equations.

4x + 14 = 6x
3x + 14 - 6x = 6x 6x

Add 6x t3 I 3th sides (you want to have x on slog side of the equation)

4x + 14 - 6x = 6x - 6x Combine like terms.
14 - 2x = 0

14 + 14 - 2x = -14 Add -14 to both sides.
-2x = -14 Combine terms.
-2x = -14 Divide both side.: by (-2)
-2 -2
x = 7 Simplify.

Solve the equations:

I. Ilx- 12 =9x+ 2

Hint: Use addition property to get the variables on on, side.

Add (-9x) to both sides.

Hint: Add 12 to both sides.
Divide by 2

I 7 7



2..2x+ 17 =23 x=

Hint: Add -17
Hilir Divide by 2

*3. 3x+4=3 +4 x =

lbw Add -4 to both sides (3x = 0 + x)
Hinr. Add -x. to both sides (3x -x 2-- 0 + x - x)
His Combine tams (2x = 0)

C 0
dint: Divide by 2 eir. = .2.)

Reminder If the numerator of a fraction = 0, the fraction = 0.

\

178
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Sec, lion IR Solving_ WQrd_Problems

Being able to translate a word problem intoan algebraic equation is the kra to solving word
problems.

First, you must determine what you are solving for and let this be represented by the
variable.

Then you must use the other relevant information to write an equation.

The fmal step is solving the equation to find the value of the variable.

fampag: There are twice as many boys in Dr. Joseph's physics class as there are girls. There
are 75 students in this class. How many of these students are girls?

Let x = the number of girls
You know that there are twice as many boys as girls so there are 2x number of boys. Since
there are 75 students altogether the equation is 2x + x = 75.

Solve: Combine terms 3x = 75; Divide by 3 x = 25
So there are 25 girls in the class. How many boys? (50)

Try this one:
The sum of 3 numbers is 47. The second number is twice the first and the third number is

twice the sum of the first two plus 2. Find the three numbers.

First, let x = the first number. Now represent the second number (2x). How will you
represent the third number? A key word is s_gin of the first 2. Write the sum of the first and
second as an algebraic expression. (x + 2x)

But the third number equals two more then double sum of the first two. Write an
expression to represent this. (2 (x + 2x) +2)

Reevaluate the information you have so far.
First number = x
Second number = zx
Third number = 2 (x+2x)+ 2 or 6x + 2

NOTE: Follow the order of operations to simplify to 6x + 2.

You also know that the sum of all three numbers equals 47. Write the equation.
(x) + (2x) + (6x + 2) = 47

Solve: 9x + 2 = 47 Combine terms.
9x = 45

x = 5

What does the first number = ? (5)
second number = ? (10)

third number = ? (32)
Hint: substitute 5 into the expression 6x + 2

Now try the following problems on your own.

1. The sum of two consecuthlt numbers is 31. Find the numbers.

7 9



mu: Let x = the first number.
thin: You know the second number is 1 more than the first or x + 1

2. For every question that Bill missed on his Biology exam, he got 23 correct There were
120 total questions on the exam. How many did Bill miss?

that: Let x = number missed
that; 23x = number correct
Om: 23x + x = 120

3. The sum of two numbers is 20. Their difference is 4. What are the two numbers?

ant: Let x = the larger number
Hint: x - 4 = the smaller number
that: x+x-4=20

4. A furniture store sold 215 more recliners during a recent promotion than they had sold in
the previous month. What was the total number sold for ugh month if 365 units were sold
altogether?

Hint: Let x = number sold the previous month
x+x+215 =365

First month?
Second month?

5. The cost of a first class ticket to Pittsburgh is $50 more than an economy ticket. The cost
of both tickets together is $420. How much does the economy ticket cost?

Ej': Let x - economy ticket; so x + 50 = first class ticket price.
Pint: x + x + 50 = 420

6. Meredith makes 2 investments with her $10,b00 inheritance. The first investment is
$2,325 more than the second. Find the amount of each investment.

Hint: Let x = first investment
x - 2325 = second investment

Hint: x + x - $2,325 = $10,000

First investment =
Second investment =

180
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A familia is a rule that is always true. You will learn to use many formulas to help you
solve problems in algebra.

To use a formula you substitute valuesyou know into the formula and solve for dip
unknown value.

Example: Distance = Rate x Time or d = rt

If we know the rate an object is moving and the time that it moves at this rate, we can find
the distance traveled.

Example: A car travels at 40 mph for 3 hours. How far d_es it travel?
Using the formula d = rt: r = 40 mph; t = 3 hours
d = rt d = (40) (3)

d = 120 miles

Sometimes you will be given the distance and the time but not the rate.

Example: A train traveled 315 miles in 9 hours. How fast (what rate) was the train traveling?
Using d = rt
Substitute 315 for d; 9 for t
Rewrite 315 = r (9)

Solve for r (Use property for multiplication in equation)
315 r(9)

Divide by 9 = Simplify 35 = r

So rate = 35 miles per hour.

Example: A car travels at 55 mph. 3 hours later, a helicopter leaves traveling at 175 mph
How soon will the helicopter catch up to the car?

With distance problems, it helps to draw a table and fill in what you know.

car

helic.

55x

175(x-3)

SS mph

175 mph

x

x_3

You know the rate at which each vehicle is traveling. Allow x to time the car travels.
Then x - 3 = time the helicopter travels.
(Since when the helicopter catches the car, they will have traveled the same distance but the
helicopter will have spent 3 hours less in traveling time).

Write a formula for d = n for the car. d = 55 (x)
d = 175 (x .3)

Since the distances traveled are equal, the equations 55x and 175 (x-3) are equal also.
55x = 175 (x-3)

181
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First simplify: 55x = 175x - 525
Add -175x -120x = -525
Divide by -120 x= 4 1/3 hours.
So the helicopter will overtake the car in approximately 4 113 hours.

Sometimes, yau will be asked to soh a problem involving leaving from the same point
and traveling in opposite directions.

Example: A car leaves :olmstown traveling east at 45 miles per hour. Another car leaves at the
same time traveling 55 mph but heading west. How long will it take for the two cars
to be 220 miles apart?

Make a chart filling in the infornvtion you have. Let x = time.

car 1

car 2

45x

55x

45 x

x

1

You also know that the to.al distance traveled by both can is 220 miles, so
45x + 55x = 220.
Solve for x 100x = 220

x = 2.2 h Airs or 2 1/5 hours

The two cars will be 220 miles apart in 2 1/5 hours.

In another type of distance problem. 2 objects will leave from different points and travel
toward one another.

ExamIge: A train (A) leaves a statior and tiav:Is north. Another train (B) leave a station 132
miles away and travels south. Train A is traveling 10 mph faster than train B. The
two =ins will meet in 2 hrs. How fast is each train traveling?

Look at a picture.

Train A-- Thin B

132 miles

Trains A and B will meet somewhere along the 132 miles. They will not each travel the
same distance since one train 's traveling faster, but the total distance covcred by both trains
will be 134 miles.

Set up a table:
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Tain A

Thin B

2x

2 (x-10

x

x-10

2

2

Let x = rate for train A
x - 10 = rate for train B since B is traveling 10 mph slower than train A.
t = 2 hrs. for each train.
d = rt so Train A d= x2 or 2x

Train B d = 2 (x-10) or 2x -20

You know that the total distance traveled by A and B = 13 miles so:
2x + 2(x-10) = 132 miles
2x+2x- 20=132

4x - 20 = 132
4x = 152

= 38 mph
Train A travels 38 mph
Train B travels 38-10 mph or 28 mph.

You may be asked to solve a problem using the formula for finding perimeter of a
izctangle. P = 21 + 2w or Perimeter = twice the length plus twice the width.

1

Example: If the perimeter of a rectangle equals 12" and the length is twice the width, what
length are the sides?

Let x = width; 2 x = length.
Substitute what you know into P = 21+ 2w

P = 12" so 12 = 2 (2x) + 2 (x)

Solve for x 12 = 4x + 2x
12 = 6x

2 = x

x = width = 2"
2x = length = 4"
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Try solving these problems using the given formulas.

1. The perimeter of a triangle equals 18 inches. The formula used to find the perimeter of a
triangle is P=a + b + c

If side a = 8" and is twice as Iong as side b, how long is side c?

Hint: Substitute what you know into the formula. P=a+b+c

P = 18"
a = 8"
b= 1/2a=1/28 =4"
c = x

18"=8"+4"+x
18 = 12 4 x x = 6"

2. Mary's car is traveling 65 mph. How far will she travel in 4 hours?
d = rt

Hint: Which value are you solving for? (d), r or t?
Hint: Substitute: Let x = d r = 65 t = 4

x = 65 (4)

3. Mary walkc at a certain pace for 2 hours. Elizabeth walks 2 mph faster than Mary. At the
end of 2 hours Mary has walked 8 miles. How many miles will Elizabeth walk in 2 hours?

Hint: First discover how fast Mary walks. d = rt
d= 8 r=x t= 2

8 = 2x
4 = x so Mary walks 4 mph

Hint: How fast does Elizabeth walk? (6 mph)
Hint: So*I-e for distance traveled by Elizabeth

x ., 6 (2)
x = 12

4. The formula for tr area of a rectangle is length times the width or A=lw. If the area of a
rectangle is 216 inches, and the length is six times the width, how wide is the rectangle?
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Hint Substitute: A = 216 W = x (the unknown variable) 1= 6x (6 timr: the width)

216 = x(6x) (a variable times a variable (x)(x)
216 =6x2 = x2 read x squared
36 = x2

Hint: If x2 = 36, what number times itself equals 36? (6)
Right, 6 x 6 ..--,, 36.

5. The interest formula is I=px rx t or I = prt.

I = interest
p = principal amount invested
r = rate of interest
t = time in years of investment

If I = $1200 and the rate is 10% and the principal invested is $4000, find the time of
investment.

Hint: Substitute what you 'snow, let the unknown be the variable.
1=$1200 p=$4000 r= 10% t=?

Hint 1200 = (4000) (10%) (t)
1200 = (4000) (.10) (t)
1200 = 400 (t)
1200
WZ-- = t

*For review of % go to Unit I, Chapter 3, Section IV)

1 'o
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Section I Introductkm to Inequalities

. An kiequalim means that two algebraic expmssions are not equal. One expression is either
greater than (represented by >) or less than (represented by <) then the other. Sometimes an
expression is greater than at equal to the other expression (?), and sometimes it may be less
than or equal to the other (s).

Examples:
x > y read x is greater than y
y < x read y is less than x
A > B read A is greater than or equal to B
B < A read 11 is less than or equal to A

An inequality may be represented on a number lint.

Example: -2 < 1

<I
-3 -2 -1 0 1 2 3 4

-2 is to the left of 1 on the number line so it is loam 1.

1 > -2 This true as well since 1 is to the righ of -2 on the number line.

P, 6
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Section II Solving Ingwaities

Consider theinequality - 2 > -4

< I I t I 1 I 4 I I >
-4 -3 -2 -1 0 1 2 3 4

Since -2 is to the right of -4 it is greater than -4. But: -3 > -4, -1 > -4, 0 > -4, 1 > -4

All of the above inequalities are also true. In fact values to the right of -4 on the number
line are solutions to the inequality x > -4 This solution is represented on a number line with an
open circle at -4 and a solid line on the numbe; line.

Example:

+.....QrnltmlI4i.-IItnj9IN
-4 -3 -2 -1 0 1 2 3

If the solution or inequeity is X > -4, then x can be replaced by -4 and the solution is true.
-4 > -4. The values for x include -4 and all values to the right ot -4 on the number line.

-4 -3 -2 -1 0 1 2 3 4

The solution to the inequality x -4 is represented by a axed circle at -4 (since -4 is also =
to -4) and a solid line over the rest of the number line to die right of -4.

To solve an inequality, you follow rules that are very similar to solving equations.

Example: 3x - 7 < 2x + 1
Add -2x 3x - 2x - 7 < 2x - 2x + 1
Combine terms x - 7 < 1
Add 7 x - 7 + 7 < 1 + 7
Combine terms x < 8

Graph x < 8

Example: 2x + 4 < x + 3
Add -x 2x x + 4 < x - x + 3
Combine terms x + 4 < 3
Add -4 x > - I
*Notice that the inequality sign changed direction when a negative number was added to both
sides.

Rule: Any time a negative number is added to both sides of an inequality, the inequality sign
must be reversed.

P, 7



Fxample: x + 6 < 5x - 6
Add -5x x - 5x + 6 > 5x - 5x L 6 (Inequality reverses)
Combine terms -4x + 6 > -6
Add -6 -4x + 6 - 6 < - 6 - 6 (Inequality reverses)
Combine terms -4x < -12
Divide by -4 x > 3 (Ineqv..'ity reverses)

Notice that wben you added a negative number to both sides the inequality sir reversed
(each time). Notice that when you diyidld by a negative number the inequality sign itverses.

Check your olution to be sure it is correct.
x > 3 Substitute 3 for x
3 + 6 < 5(?) - 6

9 < 9 .
Is this true? NO, 9 is not less than 9 so you know that the sblution to the inequality mut be
greater than 3.

Therefore: x > 3 is correct .

Just to be sure, tubstitute 4 for x. (4) + 6 < 5 (4) - 6
10 x i. 4

Yes, 10 is less than 14, so 4 is a solution to the inequality.

Solve: (Remember the rule for addlng, multiplying and dividing using negatives.)

1. 4x+ 12> 60

Hint: Add -12 4x < 48 Notice the inequality reverses.
Divide by 4 x < 12

2. 5x > 12 - 3x

Hint: Add 3x 5x + 3x > 12
Combine 8x > 12

12 3
Divide by 8 x>i- or:-

3. Graph the inequality x > 2. Which is correct?

A. <---4--iti-4--00.=4.
-3 -2 -1 0 1 2 3 4

B.< 1 * I it i I-'-4
-3 -2 -1 0 1 2 3 4

C. <---1---tt--4-1--Ilk--4
-3 -2 -1 0 1 2 3 4

D. 4..m....114-..0..-0-1-1--
-3 -2 -1 0 1 2 3 4

.1 P. 8
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4. 12x -6< 10x + 4

Hint: Add -10x 12x - 10x - 6 > 10x - 10x + 4
2x-6>4

Hint: Add 6 2x > 10
Divide by 2 x > 5

5. Five times a number is added to two. The result is greater than four times that same
number added to 1. Find all of the numbers which make this statemnt true.

Hint: Rewrite as an inequality since.more than one number will solve this statement
Fik.11 : 5x + 2 (?>) 4x + (?1)

so 5x + 2 > 4x + 1

Now solve the inequality:

libit: 5x+ 2 >4x+1
Add -4x x + 2 < 1
Add -2 x < -1

6. Two times a number added to one is less than three times the same number minus 2.
Which inequality will solve this problem?

A. 2x+ 1 >3x+ 2
B. 2x+ 1 <3x-2
C. 3x- 2 <3x+1
D. 2x- 2 <3x+1

1 29
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Unit IV - Chapter 4 .Equations With* Two Variables.

Stfeth 211LQtaRha

Consider the following graph.

<

negative numbers

r-----/------,,

Quedrant I

positive numbers

y *xis
positive numbers

#,.._____,'______..,,

t
x axis

prindrant III I

7

negative numbers

Quadrant IV

The horizvntal line is the X-Axis.
The vertical line is the Y-Axis.
The point where the x-axis intersects with the y-axis is the ORIGIN (location of zero).
The graph is divided into 4 quadrants.
All positive numbers are found to the right of the origin on the x-axis and above the origin on

the y-axis.
All negative numbers are found to the left of the origia on the x-axis and below the origin on

the y-axis.

1 9 0
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If you are given a point with an x value and a y value, it can by lamed on the graph. (x, y)

x = 2 -- the x-coordinate
y = 4 -- the y-coordinate Written (2, 4)

(2, 4) is called an ordered pair.

The x coordinate always comes first in an ordered pair. The y coordinate comes
second.

To plot (2, 4) first find 2 on y-axis. Move up above the 2 until you find the 4 on the y-
axis. See example. You moved two places right and 4 places 0.



Now plot (-2, 3) left 2 and up 3. Remember the x-value is always first.

Try (4, -5).

Now name the fonowing ordered pairs.

192
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A=(?,?)
B=(?,?)
C=(?,?)
D=(?,?)

Answers:

p3
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An equation in two variables can have many sections.

Example: 2x + y = 12

The solutions to this equation are written as gragrathaim (x,

To find solutions to an equation with two values (a koear equation), choose a value for one
value and substitute it into the equation. Solve for the other variable.

Suppose we let x = 3 in the equation 2x y = 12.
We would substitute 3 for the x value. 2(3) + y = 12

6 + 7 = 12
Solve for y:
Add -6 to both sides. y = 6

One possible solution is the ordered pair (3, 6) (x-value, y-value)

7 -6 45 -4 -3 NI -1 1 3 3 4 5 6 7

-2

-3

Now substitute x = 1
2(1)+ y= 12

2+y=12
y = 10

Plot (3, 6)

x value y value

3 6

1 10

4 4

1 4

,
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x = 4
2(4) + y = 12

8+y=12
y = 4

Notice that when the ordzred pairs (3, 6), (1, 10), and (4, 4) are plotted on the graph, they
fall along a straight line. This line represents all possible solutions to the equation-2x + y = 12.
Every milli on this line (which continues indefinitely in both directions) is a solution to the
equation.

HIM: To graph the solution to a linear equation, you need to find only two solutions or
ordered pairs because any two points deter nine a line.

Example: Graph the equation x + y = 2

Make a table comparing x and y values.
x y

Step 2: Choose two x values (any two numbers)

- 1

Step 3: Substitute the x value into the equation and solve for y.

Step 4: Write the ordered pairs (x y value)
(0, 2) (-1, 3)

Step 5: Plot these two points.

115
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-7 -6 4 -4 -3 -2 -1 I 1 2 3 4 5 6 7

-1

-2

(-1. 3)

10

7

6

5

4

3
2 (0, 2)

-3

-4

-5

-6

Step 6: Draw a straight line through these two points. The anows on the ends of the line
indicate that the line extends indefinitely in both directions. All poiPts that fall along
this line are solutions to the equation.

For each of the following, decide if the ordered pair is a solution of the equation.

1. 4x + y = 12 (3, 0) (yes)
2. 4x + y = 12 (1, 16) (no)
3. 2x + 3y = 15 (0, 5) (yes)
4. 2x - 3y = -2 (-1/2, 1) (yes)
5. x+y=16 (-4, 14) (no)

Example: x + y = 4

;

-3

1

2

3

.2

The ordered pan ybu-plotted to find this solution are (1, 3) (2, 2)
(x, y) (x, y)

(16



Slope = change in y = = j or -I
change in x 1-2 -1

The slope of x + y = 4 is -1

-2

-3

The horizontal dotted line represents the change in x. The vertical dotted line represents the
change in y. Every time x decreases one value, x increases by 1.



Tile slope of a line is a measure of its steepness.

A positive slope cates a rise from the left of the graph to the light.

A negative slope indicates a line that falls as it moves from left to right.

To find the slope of a line, choose any two points on the line. Then find the change in the
y values of the two points and find the change in the x values.

Let's look at one more example on a graph. y = 3x - 1

Substitute x values and solve for corresponding y values.

x1 ly
2 x = 1 y = 3(1) - 1

2 5 =2 (1, 2)
x = 2 y=3(2)-1

=5 (2, 5)

198
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Slope is positive since it moves up fmm left to right

xy xy
2) (2, 5)

Mope In chore in v
1;4 c,4?r

c h a r g e in x 1 - 2 c -I

or 3 corresponding rise in y value
2 increase of 1 in x value

For every increase of 1 in the x value there will be an increase of 3 in the y value.

Therefore, if x = 3 then y = 8.

29



The line y = 3x - 1 has a slope of 3.

You can find the slope of a line without graphing if you are given any two points on the
line.

Example: Given the points on a line (1, 4) (3, 8) Find the slope.

slope = change M y = fiz.4 = 4 = 2
change in x 3 - 1 2 1

This line has a slope of 2.
For every increase of 1 in the x value, there is a corresponding increase or rise of 2 in the y

value.

Two lines with the same slope are parallel.

f
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SCSliSILIYIntrason

The x intarept is the point where a line mosses the x axis.
The y intercept is the point where a line czoues the y axis.

To find the x intercept, use zero as the value for y.

Enalgt; x + y 1. 4
y=0 x+0=4

x=4

(4, 0) is the x intercept

To find y intercept, use zero as the x value.
x=0 0+y=4

y = 4

(0, 4) is the y intersept.

Find the x intercept of the following equations:

1. 2x+y=4
ant: Set y = 0

2x+0=4
2x = 4
x=2

2. n+3y=6
ant: y=0 x + 3(0)=6

x = 6

Find thr, y intercept for the following:

1. 2x+y=4
Hint: x = 0 2(0) + y = 4

y = 4

2. x+3y=6
Hint: x=0 0+3y=6

y = 2

,
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Section V Slope-W=11Q= .
z.

Now that you understand that the slope (usually represented by the letter m) of a line
measures its steepness and tells the direction of the line.

If m > 0 increasing up from left to right
.. If m < 0 deireasing from left to right

...

You also know that the x intercept is the point where the line crosses the x axis and the y
intercept is thepoint where the line crosses the y axis.

NOTE: A line // to the A axis will not have an sc intercept. A line II to the y axis will not have a
y intercept

Y

r-

panel to y nxb so no y intercept

porellel to x axis so no x intercept

x

Now that you understand intercept and slope, you can learn to write a linear equation in a
special form called the golinicrcothrm.

y=mx+b
(slope) (y intercept)

Example: Given the equation y = 3x + 1

(0, 1)

-3 3

-1

-2

-3

m (slope) = 3
y intercept is (0, 1)

To change a linear equation into the slope-intercept foim, you must rewrite it with the y on
one side of the equation.

2 0 3



ix+y=7
. yuc..3x+7

(sloPe) (Y intercept) (0, 7)

, g-

(6, 7)

3

2

I

sIopo so -3
income of 1 in x value
nimbi Inborn,* of
3 in y Woo

-7 -6 4 -4 4 4 1 3 3 A 1 6 7

-1

-2

-1

Change each of the following to slop-intercept form. y = mx + b

1. 3x-y=4

2. x+y=5

3. 3x+2y=2 (

Find the slope and y intersept of the following:

1. 3x - 4 = y m = (3) y -intersept =

2. y = -x + 5 m = (-1) y-intersept.=

3. y = -3/2x + 1 m = (-3/2) y-intersept =

Find the slope of a line containing these points:

1. (4, 2) and (2, 1) m =

Hint m = change in y 3:1 = 2_. 1
change in x 4-2 2

2. (1, 3) and (2, 5) m =

Hint: m = 5.-3 = 2 = 2
2-1 /

/
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3. (3, 5) and (2, -1) m =

4. (9, 0) and (6, ) m =

9-6 3

A line with a slope of zeroi horizontal. It has no slope or zero shape.

You know that for two lines to be parallekthey must have the same slope. Determine
which of these equations are parallel.

1. y=3x+4
y = 3x + 2

Ont: m = 3 for both equations

2. 5y = 3 - 4x
8x + 10y = 1

ant: First rewrite equations in slope-intercept form (y = mx + b)

5y = 3 - 4x
y = 3/5 - 4/5x or y = -415x + 3/5 m = (-4/5)

8x + lOy = 1
lOy = -8x + 1

y = -4/5x + 1 m = (-4/5)

3. y+ 2=5 x
5y+x=-15

y+2 =5 x
y = 5x - 2 m = (5)

5y +x=-15
5y=-x- 15
y = -x/5 3 or y = -1/5x - 3 m = (-1/5)



Unit V - Chapter 1 Geometry

Geometry is a section of mathematics that deals with Leasuring lines, angles, areas, and
surfaces. The fast item that must be covered is terms that you should be familiar with.

Section Ia.

Match the following terms with the dermitioq:

1. angle
2. degree
3. LIght angle
4. acute angle
5. obtuse angle
6. straight angle
7. reflex angle

a. an angle with more than 180' and less 360'
b. unit of measurement of an angle
c. an angle of less than CV
d. angle with exactly 180'
e. two lineseihat extend from the same point
f. an angle of 90'
g. angle with more than 90' and less than 180'

If a student does not get these questions right, section Ia will continue explaining these
terms more. However, the student can type "return" to continue to the next section.

1. What kind of angle is angle x?

Hint: 'A small square on an angle tells you it is a right angle.

2. What kind of angle is angle MNP?

Hint: Since this angle iq smaller than a right angle it is acute.

206
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3. What kind of angle is angle M?

thin: The angle is larger than a right angle but smaller than a straight. Angle M is an obtuse
angle.

4. What ldnd of angle is angle B?

Hint: This is a straight angle because it looks like a straight line.

5. Wnat kind of angle is angle D?

Hint: The sides of this angle is larger than a straight angle.

6. Determine the degree of angle F.

Hint: Since this is a right angle it is 90°.

7. Identify this angle picture?

Hint: This is an acute angle because it is smaller than a right angle.

8. Identify this angle picture.

2 1 7



pm: This angle is larger than a straight angle so it is reflex.

9. What type of angle would be 2801

Ifirir This is a reflex angle because it's more than 180' ard less than 360'.

10. What type of angle would be 1801

Him: A straight angle has encdy 180.

11. What type of angle would brt 201

ffun: An acute angle is less than 90.

12. What type of angle would tr. 178?

Ilia: An obtuse angle is mom xhan 90 and less than 180'.

13. Identify this angle and t le degree.

Hint: The picture shows the sides of the angle larger than a right angle; obtuse. You do not
know the exact degree but since it is an obtuse angle it is in between 90' and 180'.

14. Identify the angle and degree.

ilia: This is smaller than a right angle which tells you it is an acute angle and is anything
less than 90'.

15. Identify the angle and degree.

Hint A straight angle is like a line and exactly 180'.
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Section lb,

Match the following terms with a definitiOn.

1. complementiay tingles
2. supplementary angles
3. vertical angles
4. opposite
5. adjacent
6. parallel
7. transversal
8. corresponding angles
9. alternate interior angles
10. alternate exterior angles
11. perpendicular

a. a pair of angles whose measures total 90'
b. angles that art across from each oth-r when 2 line intersect and they are equal.
c. two lines that form right angles
d. angles that ate across from each other
e. 2 angles next to each other
f. a pair of angles whose measures total 180'
g. 2 lines that run next to each other and never cross
h. a line that crosses 2 parallel lines
i. when transversal cuts 2 parallel lines the angles on same side and same direction equal
j. 2 angles on opposite sides of vansversal and face inside parallel line are equal
k. 2 angles on opposite sides of transversal and face outside parallel line are equal

Again, if student does not understanci these terms he/she can type "yes" for more
instruction. Otherwise, by typing "return" the student can continue to the next section.

1. What is the measure of angle ABC and what are these angles called?

A

68°

Hint: Since it is a right angle it tells you that they are complementary angles and together the
angles equal %Y. Angle CBD or 68* - 90 = angle ABC or 22%

2. What is the measure of Z ABC and what are these angles called?

A

pn

/
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mar Since this is a straight angle that tells you they are supplementary angles and together the
angles equal 180'. L CBD or 134' - 180' = L ABC or 46'.

3. What is the meaure of L B and what are the angles called?

liim: Angles across from each other are equal, vertical. Therefore, if L A is 52'. :so is L B.

4. What is the complement and supplement of an angle that measures 421

hint A complementary angle totals 90' so, 90-42 = 48'. A supplementary angle totals 180 so
180 - 42 = 138.

5. Find the measure of angle X

Hint: L Z equali 53'. LZ and LX combined form a straight angle which is 180'. 180%

53'=127'. LX = 127'

6. What is the measure of LA and what are these angles called?

Hint: LA and L C are corresponding angles and by definition they are equal. Therefore

LA and LC and LA = 98.

210
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7. What is the measure of LA and what ate these angles called?

A

Hint: LA and LE are alternate exterior angles, therefore, LE = LA and LD = LH so LA =
103.

$. *hat is the meastre of LB and what are these angles called?

A

Hint: ngle B and angle F are alternate interior angles therefore angleB = angleF and angleC =
angleG so angleB = 81%

9. What is the measure of L E and L D?

-92- A .

Him Because LA =9r so does ZE because of alternate exterior angles. Then LE and L1)
combined form a straight angle which equals 180% 92*-180*=88*.

fe'.
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10. What is the measure of LCN

LE?,

that: ifirou know LD = LH because of alternate exterior. If LI) =35 then to find LC subtract

35 from 180 (straight angle) 180-35=145'. Fmally LE also is 145' because of vertical angles.

212
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Unit V - Chapter 2 Geometry Shapes'

Things to rememb:r:
1. Quadrilaterals ate four sided and angles total 360*.

a. square - four equal sides - four right angles.

b. rectangle - opposite sides are equal and four right angles.

c. parallelogram - opposite sides are equal and parallel.

/
d. rhombus - four equal sides and opposite angles are equal.

77
Do the following problems:

1. What is the length of AD and the measure of LB in this square?

A

23m.

that: Since this is a square and all sides of a square are equal, AD=23in. A square also has

four right angles so LB = 9(Y.

2. Wht kind of figure is ABCD and what is the length of AB?

A 15m
AD parallel to BC
AB parallel to DC

15m
Hint: The figure is a parallelogram and since opposite sides are equal AB = 12 in.; same as
DC.

1.3



. What is the perimeter of this figure?

soin

50kt
that: Remember that a perimeter of a fir= is t le distance around the outside. You should
add all the sides: P = S+S+S+S or P=550+24+24 22148 inc.

4. Mr. Cnig wants to put a fence around his rectangular yard. The yard is 46 yards long and
38 yards wide. How many yards of fencing will Mr. Grig need?

38 yd

46 yd

38 yd

46 yd
Hint: It may help to have a picture. You know that the length is 46 yd and width is 38 yd.

Since it tells you it is a rectangular shaped yard you know that opposite sides are equal.
Now add the sides P=46+46+38+38 = 168 yds.

5. Mary wants to carpet her square room. She measured one side to be 21 feet. How many
feet of carpeting will Mary need?

21 feet

Him: Since a square has all equal sides, each side is 21 feet This time you are finding the area
of a surface which is a number of square units inside a figure. A=lw or A=SXS;
A=21x21=441sq. ft.

6. The perimeter of a square house is 2,404 yards. How many yards is each side of the
house?

Him: To find the length of each side you should divide 2,404, the perimeter, by 4 since there
are 4 equal sides in a square. 2,404 + 4 = 601.

7. What is the area of a rectangle with the length 12 ft. and width 5 ft.?

Hint: A=wlsoA=12 x 5=60

8. The area of a parallelogram is 22 square feet. The height is 11 feet. What is the length in
feet?

Hint Use formula for area A=Lw - now fill in the numbers you do know.

2Z= Lx 11
22 = L
11
Simplify - 2 =L

214
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Section Ilb Circlea

Things to remember

Circle - a closed curve that all points from center are equal distancn.

thamet.5
affix

Diameter - line through center of circle
Radius - line from center to outer edge
Circumference - perimeter aroundcircle: C=itd; pi=3.14 multiplied by diameter
Area - amount of surface space inside the circle: A = xr2; pi=3.14 mult by doubled radius

Complete the following:

1. Find the circumference of a circle with the diameter of 5 in.

Hint: C = Rd; fill in v. hat you know: C = 3.14 x 5 in. = 15.7

2. Find the circumference of a circle with the radius 4.32 in.

thar C = - since radius is given double the radius to get the diameter.
4.32 4 4.32 = 8.64 diameter.
C=3.14 x 3.64 = 27.1296 or 27.13

3. Kathy ran on a circular track that has a diameter of 300 feet. She ran 4 laps around the
track. How many feet did she run?

Hint: C = itd; C=3.14 x 300 = 942.
The distance around the track once is 942 ft. However, she ran 4 laps so multiply
by 4. 942 x 4 = 3,768

4. Find the area of a circle with the diameter of 12 ft.

Hint: A = =2; Since radius is needed for the formula divide the diameter in half: 12+2-
radius. A=3.14 x 6 2 = 3.14 x (6x6) = 3.14 x 36 = A = 113.04.
Notice that r2 is not the same as diameter so be sure to put the radius in the formula.

5. Mary and Sue split an apple pie. The radius of the pie is 4 in. How many square inches
did Mary & Sue each get?

Mit A = nr2; A = 3.14 x 42; A = 3.14 x 16 = 50.24 sq. in. altogether area of the pie. Don't
forget to divide by 2 to find out how much they each got. 50.24 + 2 = 25.12.
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1. equilateral triangle
2. isosceles triangle
3. congruent triangle
4. SAS requirement
5. ASA tequirement
6. SSS requirement
7. Pythagorean theorem

a. triangle with 2 equal sides and angles opposite equal sides are equal
b. triangle with 3 equal sides and angles each measure 60'
c. two triangles that ate exactly the sane
d. congruent triangles of Ntud sides
e. congruent triangles with 2 sides and the angle in between equal
f. congruent triangles with 2 angles and the side in between equal
g. square of the hypotenuse (side opposite the right angle) equals the sum of the squares of

the other two sides (c2 = a2 + b2)

Complete the following:

1. What is the measure of LC and what type of triangle is h?

A

Him: Because the triangle has 2 equal sides you know that it is an isosceles air& and that Z
B = Z C. Therefore ZC =68*

2. What is the measure of LC and what type of triangle is it?

A

6
that: Since all 3 sides are equal it is an equilateral. By definition all the angles equa . 60°.

216



3. Fmd the measure of LM

N

Mu: Angles of every triangle add up to 180', not just equilateral triangles. First, add the
angles you know. 12'+110' = 122'. Then subtract km 180'. .

180'422' = 58'; so LM = 58'

B

Hint: Add: 56' + 42' = 98'; Subtract: 180' = 98' = 82'.

o
N

Flint: Add: 120' + 47' = 167'; Subtract: 180' - 167' = 13'

6. Find the perimeter of this triangle.

4 in

7 in

that: Add the 3 sides to fmd the perimeter. P = 4+7+10=21.
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Find the perimeta.

i a

101: 60. \

Mg: Since 2 angles are 60' the other one must be 60' also which makes it an equilateral
triangle which has 3 equal sidts. P=6+6+6=18.

8. Find the area.

1 4 tt

krug: A = 112 bh; b=base and h=height.

A=1/2 (14 x4)=1/2 56=28

Remember that the height is the perpendicular distance fix= any angle of triangle to
opposite side.

9. A triangle with an area of 24 sq. in. and a height of 6 in. What is the base in inches?

klini: A lbh Fill in what you know.

1
A =2,bh

24 =7b6

24 lig.

10. The figure below shows a lot that will be used for the local fair. What is the area of this
lot?

50 yd

BO Yd

1 ( 160 yd ) 1

lEnt: First figure out the area of the rectangle. Remember A = lw
A = SO x 80 = 4,000 sq. yd.
Next find the area of the triangle. The 106 yd side is the base of the rectangle/triangle.
Subtract the other side of the rectangle to get the' base of the triangle. 106-80-26 yd.
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'Lie height of the triangle is 50 yd. Use the formula A =ibh

1
A =Tx 26 x 50

1A =11300

A = 650 sq. yd.

Now add to get the total: 650 + 4,000 = 4,650 sq. yd.

11. Are these two triangles congruent? -

Ma: 2 sides and angle -Nf one triangle is equal to 2 sides and corresponding angle of another.
This is the SAS requirement

12. Are these two triangles congruent?

7
lint: The angles are equal and congruent however, even though the sides are equal, they don't

correspond.

13. Find the length of the unknown sidt.

16 in

12 in.

Hint: Fill into the formula C2 = a2 + b2
c 162 + 122
c2 = 256 + 144
C2 = 400
c = 20

14. Find the missing side

2 I 9
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5 ft.

4 ft.
C2 = a2 +1,2

52 = 42 + b2
2516+b2

- 16 -16
9 = b2
3 = b

Remember c2 is the hypotenuse which is the side opposite the right angle.

15. Mr. Smith walked to the grocery store. He left his house and walked 5 miles north and 2
miles due west. How far was he from home?

2 miles
I

S. I5 miles
S.

S.

Mr. Smith's house

Hint: c2 = a2 + b2
c2 = 102 + 42
c2 = 100 + 16
c2 = 116
c = 10.8
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Section III Volume

Unit V - Chapter 3 .Volume

Volume is the number of cubic units of space a figure occupies and V=1wh; V=s3; V=Ar2h

COmplete the following:

1. Find the volume of this rectangle

3 ft

6 ft.
5 ft.

Hint: Put the numbers into the formula. V=1wh or 5 x 6 x 3 = 90

2. Find the volume of this rectangle

2 in

6 m
10 m

Hint: Put the numbers into the formula: V=1wh or 10 x 6 x 2 = 120

3. A rectangular van is 40 ft. long and 11 ft. high. The volume is 3,960 cu ft. What is the
width?

Hint: Fill into the formula what you do know.
V = lwh

3,960=40xWx 11
3.960 = 4111 w
440 440

9 = w

4. Find thp volume of this cube.

3 in

Hint: Fill in the numbers to the formula. V=S2 or 6 x 6 x 6 = 216

5. Find the volume of this cylinder.

2 21

'



5 ft

30 ft

Hint: Put into the formula what you know.

V=itr2 h
V=3.14 x 52 x 30
V = 3.14 x 25 x 30
V = 2,355

6. Find the volume of this cylinder

10 m

50 m

Hint: First find the radius since the diameter is given. r = 10 + 2 = 5
Now fill in the formula.
V = xr2h
V = 3.14 x 52 x 50
V = 3.14 x 25 x 50
V = 3.925

7. A cylindrical pipe has a diameter of 12 in. and the volume is 1243.33 cu. in. What is the
height?

Hint: First find the radius. r = d+2 or 12 +2 = 6
Then put into the formula what you do know.

V = itr2h
1243A4= 3.14 x 62xh
1243.44=3.14 x 36 xh
1243.44 = 113.04h
113.04 113.04

11 = h
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Unit V - Chapter 4 'Coordinate Geometry.

4,1 k LO 1.1# t 11/ : I k.ln I Zie I 1,1 W I ' 10.

Review:

.vecal; y-axis

honaontal; x-axis

-This grid is used to help locate points.
-The first number of an ordered pair is an x-coordinate and the second is a y-coordinate.
-When starting to locate points begin at the origin which is where the 1..:es cross.
-Positive numbers are the right on the x-axis and upper partof y-axis. Nbgative numbers are
the lefion the x-axis and lower part of y-axis.

Example
Plot (3, 2)

Step 1: Start at the origin. The x-coordinate is 3 so move 3 spaCes to the right (positive).
Step 2: The second number is 2 so move 2 spaces up (positive). Mark a dot at this point.



Complete the following:

1. Plot the following points: (1, 2)A, (-2, 4)B, (5, 3)C, (2, -3)D, (-3, -4)E, and (0, -2)F, (-
2. 0)G

)3

A

that: Remember on the x-axis (dealing with the first number) a positive number moves to the
right and a negative number to the left. Also, the y-axis (second number) a positive number is
up and the negative numbers go down.

2. What is the distance between point A and point B and the distance between point M and
point N in this figure?

(-4, 2)

A

M(-2, -3)

flat: To solve, just count the spaces or units between the two points.

3. What is the distance between the ordered pairs? (5, 3) and (4, 3)?

224
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162 :
Mu: The second number of the ordered pairs is the same so the line joining the points is

pandlel to the x-axis. Using the 5 and 4 the distance must be 5 - 4 or 1 unit.
..

4. What is the distance between (0; 7) and.(0, -1)? .. .

mix Using the y-coordinates 7 and -1 this timd you must add the numbers since it is negative
1. 7 + I or 8 units.

5. Find thedistance between (3, 5) and (3, -3):

that: 5 + 3 or 8 units.

6. Find the distance *between (3, 5) and (3, 3)

lint: 5 - 3 or 2 units.

7. What is the perpendicular distance from 0 to line MN?

Hint: First draw a line perpendicular from point 0 to fine MN. Label that.point with a letter
(Q). Next find the length of OQ. Point 0 is 2 units above the x-axii and point Q is 2 units
below the x-axis; 2 + 2 = 4 units. Theirfore the perpendicular distance from 0 to.MN is 4
units.

2';15
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8. Find the perpendicular distance from A to BC

->

Mg: Point D is (4, -3) and A is (-1, 2) so the distance is 2 + 3 or 5 units.

9. What is the distance between points A and B?

-B-427.44

Hint: Make a horizontal line through one point and a vertical line through the other. Label the
point C ;or any letter you want). Find the length of line AC and CB. AC=4 units and CB = 5
units. Now use the pythagorean theorem to fmd the hypotenuse or line .B.

C2 = a2 + b2
C2.42 +52
C2=16+25
c2 =41

e
C = 6.4 ,

2 2 6



Another way of doing this problem is using the distance formula:

d YOC LI2 34,)2

2 2

x and r
2

ati the first ordered pairs and y, end y is the second. The first
2

point (x. , y.) and the second (x y ).
2 2

d Y(2- -3)2 + (-1 - 3)2

d Y 52 +

dinY41 dig6.4

10. What is the distance between points S and ra

Hint: Make a horizontal and vertical line. Line RT = 5 units and line ST = 4 units.

C2 = a2 b2

C2=42 4-52
C2 = 16 + 25
C2= 41
C = 6.4 or

227
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d at 1/9(x - x .)
2

2

lick -3)2 + (-1 -2) 2

52+ 42

(1131(41 d mg 6.1

11. What is the distance between point (5, 3) and (-2, -4)?

Iflor Use the distance fzsmula or you could plot the numbers and the pythagorean
theorem.

d 14x x.)2 4. (y ys)2
2 2

y-T-2 -5)2+ (-4 -3)2

duel( 72+ 72

da.Y. 49 +49

di..Ye 98 9.9

12. What is the distance between point (6, 4) and (-1, -5)?

d_1((xIL)
2

+ (y - 3',)
2

2

d Y71 4)2 + (-5 -4)2

d Y1 724 9 2

diNr49 +81

d=1( 130 11.,1

2 ? 8
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13. Find the ordered pair for the midpoint of line AB

Mir First add the x-coonlinates and divide by 2. 4 + (-2) ic 2 + 2 = 1
The x-coordinate of the midpoint is 1. Next do the same with the y-coordinates and divide
by 2. 2+(-2)=0+ 2=0
The y-coordinate of the midpoint is 0. The midpoint is the point (1, 0).

14. What is the midpoint of a line joining points (3, 5) and (2, 7)?

Hint: Add x-coordinates and divide by s: 3 + 2 = 5 + 2 = 2.5
Add y-coordinates and divide by 2: 5 + 7 = 12 + 2 = 6

15. What is the midpoint of a line joining points (2, -11) and (4, 2)?

Ilint: 2 + 4 = 6 + 2 = 3 (x-coordinate)
-11 + 2 = -9 + 2 = -4.5 (y-coordinate)

A way to check is to plot the points:

/.
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Unit V - Chapter 5 'Word Problems.

Section V Word Problem

Befom you begin the following set of problems, remember the five steps of problem
solving:

1. What is being asked for?
2. What information do you need to solve the problem?
3. Which arithmetic operation or formula will you need to use?
4. Do the mat and check your work.
5. Does your answer make sense?

Do the following:

1. Mr. Jensen wants to put a fence around his rectangular gaiden. The ience cums $2.60 per
foot. How much will this fewe cost?

rt garden

22 ft.

12 ft

Hint First find the perimeter
P=1+1 +w+w
P=22 + 22+12 +12
P = 68 ft.

Now multiply the amount of ft. needed and the cost:
2.60 x 68 = $176.80

2. Jim's sail of his sailboat is shaped like a right triangle. What is the sail's area in square
feet?

40 ft

Hint: Use the area formula for a triangle.

A = ybh

1A=Tx40 x 57

230

57 ft.
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c-

A=20x 57
A = 1140

_

3. What is the height of this truce

Hint: Use the pythagorean theorem.

c2 = a2 + b2
242= 162+b2
576 = 256 + b2
320 = b2
17.8 = b

4. What is the area of the Kent's house?

SO ft

Hint: Use the area of a rectangle formula.
A = lw
A=50x 8
A = 400 sq. ft.

231
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II

15 ft.

..
14114.4.10.. 11. ......S.. .1

4

/ I/ I/
I

1

I

I

OM= . am. dowa ami sia. .... a.m. .... ... mem

11 ft

Itgi: Use the pythagorean theorem.
c2a2 4.b2
152 =a? +112
225 = a2 + 121
104 = a2
10.2 = a

ri

a


