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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 cocmputer based instruction. The program is of a cor:temporary 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 Paulos 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 pr:liminary findings on two of the tests, Writing Skills and Mathematics,
the performance of the adult examinees was significantly lower than the performance of high school
seniors. 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 what skills and content knowledge should be targeted for

special instructional emphasis. In all five areas of the Mathematics Test, the adult examinees scored
lower than the high school seniors. SpeciScally, 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.




Furthermore, fevser people have been taking and passing the new GED test as compared to the old
one. There have been some changes made in the context, format, and cognitive levels of the GED

Mathematics Test. To cite two specific examples, there 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 preparation program for the

adult learner which has the necessary software and instructional materials. It was the intertion 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 leaming outcome. i
We believe that this approach will improve the previously mentioned GED Mathematics Test scores. It B
was the intention of the proposer to create specific problems and activities in the areas where the adult
exeminees are not doing well.

With the tremendous increase in the numb-r 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 their own computer or have access to the
use of a computer. Zurthermore, 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 final 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 efficient learning tools and

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

B ‘them. Another added bonus to this leaminé pmgramns thc> fac; thag the ;tﬂdcnt will become familiar

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

I R] Ctputer tteracy. This s especially important since the new GED Mathematics Test has initiated
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computer awareness into the content of the test. Furthermore, this will equip the adult learner with
valuable carrying over skills for the workplace which rapidly is becoming surrounded by computers
and is expecting these kinds of skills from its employees.

Many students find math a frightening subject and many educators secretly share this view. Our
me:ssage has to be that math is more than computation, more than memorizing rules. 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 alize what they learn will really
be of service to them. We sincerely believe that our materials will vastly improve 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 (1) the commercial markets, (2) the past
309/310 projects (both in Pennsylvania and nationally)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 sttident's manual
* a teacher's guic 2
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H1. 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 create a computer based mathematics preparation program which utilize
methods and materials directed toward the improvement of math scores on the GED
Examination .

g 2. The project will create a computer based mathematics preparation program which utilize
i 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 preparaticn program which will
include the latest current level of computer technology.

4. The project wil’ create a computer based mathematics preparation program which will be
of 2 high interest ievel, 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



IV. PROCEDURES 6

The project produced a GED .r:thematics preparation program for the 9 -12 grade level which is
- both practical and of high interest to the adult education stadent. The specific intention was to place the
" mathematics content matter into an instructional format which is sequential, motivatiocial and possesscs
" a workplace knowledge base. '

Competency in the program will be determined by set percentage skill levels throughout the segments
 of the Jrogram. A comprehensive mastery exam is included in the final portion of the curriculum '
. program. All of the exercises, activities and materials in the program are 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 keeming experiences.
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 needsd 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 necessary elements.
Laocation

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 GIVTS 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 weil 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

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

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

RE 12
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;supponcr of adult education in the region and is well known for its leadership, affiliation and
commitment % quality educational programs and projects.
Methods and Materials

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.

The user (student) selec’s 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 I C, Apple I E, and Apple II GS
are the most widely purchased 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 C's 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 touse ~ 'm
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, itis 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 methods resulted in a effective leaming package for adult education students
wishing to improve their skills in mathematics so they may successfully pass the GED Mathematics

Test.
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V. PROJECT PERSONNEL

Adult Education Services is an organization made »3 of adult educators in west central Pennsylvania

which provides 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 c:perience 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 education materials 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 309/310 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 309/310 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:

Computer Programmer- 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 correlated and integrated with the mathematics preparation program. This
individual placed the materials on the diskette and developed the technical aspects of the
operation. This person was skilled in computer programming and mathematics. The individual
devoted approximately 290 hours to the project.

i - This position involved the creation and writing of 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 educaiion, mathematics and curriculum design. This
individual devoted approximately 260 hours to the project.

Mathematics Content Specialist- This individual dcveloped 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 eaucated in tie field of mathematics and
has a strong involvement in adult basic education. This individual devoted approximately 260
hours to the project.

ialist- This person handled various aspects of the creation of the

. Production/Materials S I
L F ]{[Cproject materials. This person also performed the field testing, evaluation, assembly, production

IToxt Provided by ERI
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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 production. This person aiso did some of the computer programmer's
responsibilities. This individual devoted over 400 hours to the project.

The project positions were classified on a part-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 ata masonabl; level. All pro_|ect 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.

15




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 materiels also were shared with various adult education specislists 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 measured assessment of individual staff and
group staff accomplis ments and provided for accurate and ¢ >mplete records of project activities. A
specific and significant part of the evalua.don 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 levei Mathematics preparation program which will be readily implementable in the field so
we made every effort, t.rough a persistent and ongoing program evaluation, to ensure the quality of

l 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, ficld 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 July, August, September  Research, design, and develop draft
Octouer, 1989 forms of the materials.
Phase I1 November,December Further development of materials
- January, 1989, 1990 and more evaluation and field testing.
o "hase Il February, 1990 Modification of materials and more
F MC evaluation and field testing.

10



March, April, Development and evaluation of
May, 1 corputer software package.
Evaluation and field testing.

June, 1990 Assembly and production of materials.

17




VII. DISSEMINATION

The project actively sought the cooperation of all local agencies, organizations and institutions which
could be of assistance. Linkage and coordination 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 throuzghout the state will have full and open access to the materials.
Furthermore, all appropriate materials, usGii receiving consent of the division, will be forwarded to the
National Diffusion Network, the Center for Educational Improvement, and the Education Research

Information Center.

18




VIII. CONCLUSIONS AND RECOMMENDATION

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

: . materials took longer than expected. The coverage of the mathematics material was extensive.

L* 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

:
;3’
:
|
\

. 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 Pittsbusgh at Johnstown
Johnstown, PA 15904

814-269-7013

19
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. TO THE TEACHER

Included in this Teacher's Guide is the following: Program purpose and
instructions for the teacher, Instructions for the student, Answer key.for the
student workbook probiems, diagnostic exam with an answer key and the
program software dis , i} T )

The purpose of this project was to develop an GED mathematics
cumiculum for the adult basic education student (8-12 grade level) which would
have the necessary software for computer assisted instruction. k was the
intention of this project to create a sound, practical, and high interest curriculum
in mathematics which could be used with a computer. The meterial 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. It was mathematics instruction.

The project produced an mathematics program which is both practical
and of high interest to the adult education student. The specific intention was to
place the mathematics content matter into an instructional format which wouid
be sequential and motivational. The approach was a functional one which had
as its goal to produce & leamer 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 softwara in
the program are contemporarily based and constructed with the stude ' mind
0 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 kill. 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.

Intoractive text was used to maximize the student's involvement with the
leaming process. Student responses are required frequently throughout the
program and, based upon the response, the program branches.out 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 leaming 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. ~ > diskette will run on an Apple lic, Apple lle, or Apple lIGS

24




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

The floppy disk technology ie used rather than a tape or hend 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 reco:d 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 possibie 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 niad 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
‘hat the adult basic education student can begin to feel more comfortabie with
mathematics without heing overwhelmed or alienated.

In summary, this project has resulted in an effective leaming 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 @xperience with a computer will be necessary. Through this program,
leaming mathematics can be fun!




. TO THE STUDENT

The intent of this program is to improve your mathemetics skills so that
you are better equipped to function in the adult world. The skuis that you are
about to acquire will also help to increase your chanrces 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 ca.i indeed make
progress in the way you present yourself in the everyday world. The materialy
are dgsigned to help you pass the GED Mathematics Exam

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

I. Number Relationships
il. Measurement

lil. Data Analysis

IV. Aigebra

V. Geometry

The program is not meant to be a compiete study of mathematics.
Instead, it is one which stresses the essentials of mathematics for improvement
of your basic skills. Each lesson will he!p 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 explanations and
examples, then de the exercises. Jo not hesitate t» repeat the 6s&on several
times. The axtra practice will help you to master the material. When you are
finished with each lesson, go to the same lesson in your workbook for niore
practice. Have your teacher or tutor cuirect 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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. ANSWER KEY FOR WORKBOOK EXERCISES

W & N
L7 7]
(=)
9
[—d
(—]
()

U & W DD
—t
-t
(7]

(Y SN
—
-,
(]

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

5 yes, yes, no
6. yes
7

8
13

| bt
|-

Wl

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

1 2
2. 2¢ 2 24—

Cabalrr iy
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Section IV - Page 23
2 3. 12
4 4. 9
Section V - Page 26
5 2
12 4. §
%‘-or4% s -1!5
19 5
24 6. 13
Page 27
3 2 9
73- 2 8‘3- 3 8ﬁ
Section % - Page 29
2
15
1
330
5
6s
Section VI - Page 30
i0 1 4 3 _1
a0 = 3 - 24 %8
is 8
32 4. 31
Page 32
10,21, % 6

99
ll,45,l,9,m
35
1
122'

?8




1
5 155'
Page 34
55
1. €9
1
2. 13-
1
3. 3-6-
Section VII - Page 35
70 20 1
1. T 2. ij00 = §
1. 2 games 4. b ’,f
2. 16 women §. b
3. a. J"
P I8
3 12 4
L. 13 3. 15°=3 g
6 1 .
2. 23 -
Chapter 3 .
Section 1 - P i1, 42 ‘
1. a 3. ¢
2. c 4. a
1. a 3. d
2. c 4. b

[S XY
[y
&
w
[ 5]
&
[y
(75}

‘59




WD e

(7S F S ¥

NH WM

& 9 B e

07 6. b
.5 7. c
008 8. [
.53 9. c
1.518 10. b
Section III - Pages 47, 48
2.12 4. 11.36
4.1 5. 1,049.1
14.13 6. 78.19
Section 1V - Pages 49, 50
¢ 4. d
d 5. b
c
Page 54
¢ s. b
b 6. a
c 7. b
a 8. b
Section V - Pages 56, §7
1 1
3 4, 4 ry 7 15
3 1
1'1—6 s, 3 8. 5
43 1 3
100 6. 16 9 27 1i
Section VI - Page 58
1 1
18% 6. 100 = 10
.24 6. 3.5
24% 7. 2%%
13
100
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10.

11.

12.

.66
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1. .24 4. 121
2. 10004 5. 3.56
3. 091
Page 60
1. 110% 4.  300%
2. 30% 5. 4%
3. 4lg 6. 2
. 43 8
Page 62
1. 163% 4. 300%
2. 8§ -55 5. 50%
3. 240%
Page 63
1.  31.80 5. 1.25
2. 1.2 6. 100
3. 30 7. 1.05
4. 110 8. 0
Page 66
1. C 3. b
2. a 4. a
Unit 11
Chapter 1
Section 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% 6. 15,600
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1. 485 in. 3. .2 meters 2
2. 4 yd. 1 ft. 6. 12 ft. 11 in. f?
3. 1yd.2f 10in. 7 6 meters of timber
4. 3ft or 36 in. =z
Chapter 2 N

Section II - Page 73
1. 3 4. 63.2
2. 4,510 S. 5.1
3. .019 :

Section III - P 74, 75
1. 2 1bs. 6 oz §. 143 grams
2. 11 1bs. 1 oz 6. .006 and .00113 kilograms
3. 12 1bs. 13 oz. 7. 2,650 grams
4. 185 Ibs. 2
1. 12 5. 320c¢ g
2. 40 6. .5 /
3. 6 cups 7. 2.5 .
4. 5k .

s I. nl - 2 au N
1. 64 ounces 5. 1400 bottles 7
2. 14 pints or 1 % pints 6. 4 gall. 1 qt. 14 oz. of gas "
3. 1 g— cup 7. 104 ounces ]
4. 3liter 8. 10.241 .
Chapter 4 )
1. 1,000 4. 78C
2. 4.25 S. 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




& WA

Section Ia - Page 89, 90

a. 1988 2. a. Bill

b. 254 b. Mary

¢. Tom c. Bill

d. Karen, 1984-1986 d. John & Bill
e. Mary & Joe, 1988 e $220 .

Section Ib - Pages 91, 92

a. Ohio d 9%

b. Iowa e. North Dakota & Virginia
¢ 10.5%

a. $28 c. $70

b. Tom

Page 93

a. December 10°

b. 72°

Page 94

a. %210 d. $128
b. December

c. $670

Page 95

a. 13.9% ¢ 32.3%
b. 24.2% d. 159%
Section II - Pages 96, 97
53.5 5. 395.2
248 6. 52.2

302 7. $101.3
41.06 8. 145
Section III - Page 99

1:3; 1/3; 1to 3 5. 5:3,53; 5to 3
1:2; 1/2; 1to 2 6. 3:5;3/5;3t05
5:2;512;5t02 7. 8:9
1:2;1/2; 1to 2 8. 7:6

33




Section IIT - Pages 100, 101

18 4. $9.60
48 eggs S. 13.87 hrs.
$102.50
Pages 101, 102
1 P 1
1000 4
1 s
3 5. 16
3
15

Unit IV

Chapter 1
Section II - Page 106
11 5. ol
-3 6. §
-7 7 T
.12
Pages 106, 107
-2 4. -11
4 5. Forl
2
Section III - Page 108
24 4. -4
-18 5. -5
20
Section IV - Pages 110, 111
5 4, -2
-154 5. -14
.20
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Section 1 - Page 112
1 x+ 15 4. 6x
20 X + 6 s. ‘ bl 3
3. 4 6. Zorxe?
Section II - Pages 114, 115
1. x=7 3. x=0
2. x=3
Section III - Pages 116, 117
1. 1S and 16 4. 75, 290
2. 5 5. 9188
3. 12, 8 6. $6,162.50, $3,837.50
Section IV - Pages 121, 122
1. 6" 4. 6"
2. 260 miles §. t=3
3. 12 miles
Chapter.3
Section I1 - Page 125
1. x S 12 4, x>§
2 x> % 5. X < -1
3 A 6. B
Chapter 4
Section 1 - Page 130
A=(@1)
B= (-1, -1)
T = (@ -2) g
D = (-3, 3)
Section II - Page 133 ' E
1 yes 4. yes =
2. no 5. no
3 yes
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1. (2, 0) 1. (0, 9)
2. (6,0 2. (0, 2)

Section V - Page 141

-3

I. 3x4=y 3. 7x +1
2. y=-x+38§
1. m = 3 y-intercept = (0,04) 3.
2. m=-1 y-intercept = (0, §)
1. m=2or1 3. m=6
2. m=2 4. m=0
1. yes 3. no
2. yes

Pages 143, 144, 145
1. right angle 5 reflex angle
2.  acute angle 6. 90°
3. obtuse angle 7. acute
4. straight angle 8 reflex
Unit S
Chapter 1

Section Ia
1. e 2. g
2. b 6.
3. f 7. a
4. [

Section Ih - Page 146
1. a 7. h
2. f 8. i
3. b 9. j
4. d 10. k
S. e 11. ¢
6. g

Section IV - Page 139

m= :} y-intercept = (0,1)

9. reflex

10. straight

11. acute

12. obtuse

13. 90°-180°, obtuse
14. acute; 1-90°

15. straight; 180°
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&t e

W

&) me
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22°, complementary
46°, supplementary

6. *s corresponding

7. 103", alternate exterior angles

§2°, vertical 8. 81° altermate interior angies
48° and 138° 9. 92° apd 88°

127° 10. 14%5°, 148°
Section Tia. - Pages 150, 1S1

23 in. 90° §. 44l s8q. b,
parallelogram, 12 in. 6. 601 yds.

148 in. 7. 60 sq. ft.

168 yds. 8. 21ft
Section J'b - Page 152

18.7 4. 11,304 sq. £t.

27.13 §. 25.12 sq. in.

3,768 ft.

Section Ilc - Page 153

b 5. f

a 6. d

¢ 7. g

e

Pages 153-157

68°, isosceles 9. 8in.

60°, equilateral 10. 4,650 sq. yd.

58° 11, yes

82° 12. no

13° 13. 20 in.

21 in. 14. 3 ft.

18 in. 15. 5.3

28 sq. ft.

Section 1Ml - Pages 158, 159

90 cubic ft. 5. 2355 cu. ft.

120 m3 6. 3925 md

9 ft. 7. 11 in.

27 cu. in.

6and 3 5. 8 8. § 11. 9.9 14. (2.5, 6)
1 6. 2 9. 6.4 12. 11.4 15. (3, -4.5)
8 7. 4 10. 6.4 13. (1,0)
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Section ¥V - Pages 167 - 16)

$176.30 4. 400 .?'. ft.
1140 sq. ft. s, 102 ft.
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IV. DIAGNOSTIC EXAM

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

a) 4 of 100
b) ‘ol"o“ll

c) 4 onves

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
—x 76

a) 741 b) 741 c) 741 d) 741
X 76 x_ 76 x_76 x_16
4246 4446 42246 4446

4987 + 5187 + 4987 i+ 5187

6. Solve 98 + 14 =

a) 6
b) 7
¢) 7 R1
d) 92

39




7. The local library has 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. Mer 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 cperation will you use
solve the problem?

a) 26 + 4
b) 26 + 4
c) 26x4
d) 26 + 26 + 4

10. Melissa wanted to make enough money to buy a new sewing machine.
If the sewing machine costs $324.0, how many hours must Melissa work
to earn ;nomgh money? What , if any, information is needed to solve this
problem

a) The amount of money Melissa earns per hour
b) Where Melissa works

¢) 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 1/2
<) 1/8 and 8/1
d) 3/3 and 19

12. Which fraction is in lowest terms?

a) 9/12
b) 8/16
c¢) 34
d) 32
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. Change 14/3 to a mixed fraction.

a) 14/3
b) 14 1/3
c) 4 2/3
d 32

. Which statement is true?

a) In general, the lower the numerator, the smaller the fraction.

b) If the numerators are the same, the fraction with a larger
denomiaator is larger.

c) If the numerators are smaller.

d) None of the above are true.

Which of the following comparisons are true?

a) 43 > 32
b) 1/8 > 1/4
c) /4 < 1/8
d 1/8> 1/16

. Subtract 3/4 from 1.

a) 13/4
b) 1/4
c) 34
d 1

Add 4 3/5 and 12 3/5.

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

. 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 12

a) 32
b) 38
c) 6/4
d) 873

20. Compare the ratio. 16/24

a) 8
b) 3
¢ 16
d 2

23

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

a) 84 = 74
b) 81 = 4/?
< 81 = 74
d 48 = ?4

22. Look at the following diagram.

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

a) 113
b) 11/13
¢ 2/11
d 213

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

a) 4

b) 4 tenths

c) 40

d) 4 hundredths
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24. Round 21.73 to the nearest tenth.

a) 22
b) 21
c¢) 21.7
d) 218

25. Subt- ct 91.4

a) 86.3
b) 98.3
c) 8.65
d) 218

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 + 3.1,

a) 3

b) 03
¢ 031
d) 0.03

28. Write 3/4 as a decimal,

a) .30
b) .34
¢ .75
d) 75

29. Change 3/4 to a percent.

a) .75%
b) 75%

¢) 750%
d) 75%
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30. Express 431% as a mixed number.

2) 43 1/100
b) 431

c) 4 31/100
d) 431/100

31. Jonathan sold 36 raffle tickets for his club's fund-raiser. Mary sold
85. A total cf 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

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

a) 4 x 12

by 36x 3

~) 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) 2ft. 3in.
b) 1 yd.

c 1ft

d) 36 in.

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

a) Neither, they are equsi.

b) 33 ounces is more than 2 pounds 6 7z
¢) 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 £/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) 24
c) -24
a) 24
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37.

38.

39.

40.

41.

42.

T + 3 =

a) 10
b) -10
c) -4
d) 4

-4 - 11 =

a) -15
b) 15
c) -7
d) 17

(-4) (5) =

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

-21/-.3 =

a) 7

b) -7

c) 213

d) none of these answers

Solve 8+3x2-1¢=

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

45
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43. Solve 10x -3 =4x+ 1 x

i
-~

a)

b)
c)

d)

VW N o WN

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

e
g

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

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

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

a) 4%— hrs.
b) 3 hrs.

c) 4 hrs.
d) 9 hrs.

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

a) x>1
b) x<-1
¢c) x=1
d x>-1
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48.
A y
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3
)
-u-.s
8

A 4

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
¢ -1 .
d -3

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

¢) Ix=y+4
¢) Ix=-y+4
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Section II
Data Anszlysis

51.

average weekly income

name 1984 1986 1988
Joe $220 $226 $228
Kim $230 $230 $236
Mary $450 $458 $460
Sam $356 $362 $370

a. Who had the highest weekly earning in 19882
-refer to unit 3: section I

b. Who had the lowest weekly earning in 19862
-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
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52.
Comparing Temperatures

3

8

30

20

10

CHICAGO  DETROIT BOSTON  NYCITY PITISBURGH

Jexwary 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 II
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56. A recipe calls—for-2 cups-of sugar and 4 eggs. What is the ration of
eggs %0 sugar in lowest terms?
-refer to unit 3, section I

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

58. There are 5 cherry, 2 grape, and 3 strawberry flavored cancies left.
What is the probability of Suzy selecting a grape candy?
-refer to unit 3, section Il




Section III
Geometry

59. What is the measure of ZABC?

C

134°

-refer to unit S, section 1B

60. What is the r.easure of ZB and ZC?

-refer to unit S, section IB

61. What is the measure of ZE and ZD?

-refer to unit 5, section IB
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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 tv unit 8, section IIA

tfis.? What is the area of a rectangular box with the length 4 ft. and width 6
| 1% S

-refer to unit S, section ITIA
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 §, section IIB

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

66. Find Z£B.

-refer to unit 5, section IIC

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

3 A
e o
43 65,3

N
\
x

-refer to unit §, section IV

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

//(s, )
an ,

. o
D

(2, <)

A5, 2)

-refer to Unit 5, section IV.
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73. What is the distance between points (S, 3) and (-2, -4)?
-refer to Unit §, section IV.

74. What is the midpoint of a line joining points (3, 5) and (1, 8)?
-refer 0 Unit §, section IV.

75. What is the midpoint of a lin~ joining points (-2, 6) and (4, -3)?
-refer to Unit §, section Iv

76. What is the length of a hous< with the area of 400 sq. ft. 2ud the
height 8 ft.?

- refer to chapter §

77. Jim wants to carpet a triangular room 5 yds. by 8 yds. What is the
area?

-refer to chapter §

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

-refer to chapter §
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V. ANSWER KEY FOR DIAGNOSTIC EXAM

1. b 16. b 31. a 46. a

2. ¢ 17. b 32. ¢ 47. b

3. a 18. a 33. a 48. c

4. d 19. a 34. ¢ 49. ¢

5. b 20. d 35. ¢ 50. b

6. b 21. ¢ 36. d 51. . Mary b. Joe

7. b 22. b 37. ¢ ¢. greatest-Sam $14
8. a 23. b 38. a lowest-Kim $6
9. ¢ 24. ¢ 39. b d. $362

10. a 25. d 40. a 5§2. a. 32° and 40°

11. b 26. a 41. a b. Pittsburgh 60°
12. ¢ 27. a 42. b ¢. Detroit & Pittsburgh
13. ¢ 28. ¢ 43. a 53. 83.¢°

14. ¢ 29. b 44. ¢ 54. 32.4

15. d 30. ¢ 45. d 55. 33

56. 2:1 71. 1

§7. S eggs 72. 4

58 -;— 73. 9.9

59. 46° 74. (2; 6.5)

60. 52°, 128° 75. (1, L.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. 23in. or 1 ft. 11 in.

68. 17.5 sq. in.

69. 9.4 miles

70. 315 cu. in.
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1-10
11-22
23-31
32 %33
34

35
36-42
43-46
47
48-50
51 & 52
53-55
56-58
59-61
62-63
64-65
66-69
70
71-77
78

Question Reference Chart

REFER TO:

Unit L. Chapter 1
Unit I, Chapter 2
Unit I, Chapter 3
Unit II, Chapter 1
Unit 11, Chapter 2
Unit II, Chapter 3
Unit IV, Chapter 1
Unit IV, Chapter 2
Unit IV, Chapter 3
Unit IV, Chapter 4
Unit III, Section I
Unit III, Section II
Unit III, Section III
Unit V, Section I
Unit V, Section II
Unit V, Section II-B
Unit V, Section II-C
Unit V, Section III
Unit V, Section IV
Unit V, Chapter §
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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
Il. Measurement

lll. Data Analysis

IV. Algebra

V. Geometrv

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 know'~dge of mathematics.

As you begin each lasson 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!
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Unit I - Chapter 1 *Whoie Number Operationse

Section | Introducti Whole Numl
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, O through 9. This is possible because of "place value."

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

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

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

Is 743 the same as 7430? Yesor No
"Zero" is very important in our numeration system as a place holder.
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 O x 100 or O

the 3 represents 3 x 10 or 30

the 2 represents 2 x 1 or 2




In the following numeral, §321, 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 1C0.
Now, what is the yalue of 3 in 83217

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
46,091 (90)
623  (3)
50,433 (50,000)

401 (400)
How is the 0 used in the numeral 602?

Sl ol b d e

0 groups of ten

0 groups of hundreds
a place holder

a&c

oo

)
(1)




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

1. First, line up the ones under ones, tens under tens, hundreds under hundreds, etc.
732
+4 091
2. Add eaci: column separately
1
732
+4 091
4,823
Notice that in the "tens” column, 3 + 9 = 12. When the answer in any column is a 2 digit
number, put the digit on the right (in this case a 2) under the column and garry 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.

391
=48

2. Subtract each column beginning with the ones column.

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

syou can't subtract 8 from 1
stherefore 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

now you have 11 in the ones column and 8 in the tens column
scontinue to subtract from right to left

56




s$11

3572
- 48
343

Practice Problems .;? ‘F
Addition and Subtraction :

Read each problem carefully to determinie which operation you are going to perform.
Remember, finding the sum, or combining numbers means addition; and finding the d.erence
inkiicates 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
+ 21

2. Combine 62 and 4 (66)
3. Add99and 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.

231
- .40

You can't subtract 4 from 3. You must borrow from the hundreds colemn

113
231

- 40

———

5. Subtract 241 frorri 352 (111)

£7




Section [1L Multiglicarion and Division with Whole Nurat

The answer to a multiplication problem is called the product. The numbers you are 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 undemeath,
carefully lining up according to place value.

832 -- multiplicand

X 335 -- 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 32 by 5
11 As vith sddition, when
832 the answer in one column
xS is 2 digits, caxry the digit
4150 on the left.
11

832 Sx2=0
xS place O in ones,
4150 carry | © n: solumn

Sx3=15+1 (add ! carried
from ones)
productofSx 3
Place 6 in ®ns column
carry 1 © hundreds
Multiply S x 8 = 40
add 1 that wes carried 41

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

8§32
x 30
24,660 -- partial product
5. Add the partial products

832
x 35
4150 -- partial product
+24,960 -- partial product
29120

Divisicn is indicated by the sy nbols + or Y

Q




The answe~ to a division problem is called the guotient.

Example
divisor .
/ end /divisor
6Y 204 OR 204 + 6
AN
dividend
The number being divided is the dividend.
The number dividing is the divisor.
0
204

1. First, ask yourself how many times does 6 divide into 2. none.

2. Does 6 divide into 20? yes.

34 . .
There are 3 groups of 6 in 20 vith
6Y204 Zremainim.z ®

3x6= =18  sybtract18 from 20
24 vring down the 4
4x6= _24 .
0 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.




Section ITTa

Divide 6 into 204

Think of 204 as money

2 one hundred dollar bills

0 ten dollars

4 one dollar bills
h h
u u
n n o o o o
d d n n n n
r r e e e e
e e
d d

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

0
6"204
t 1ttt t i1t t it it %
: ejj¢ |e e jle jle e jjei]e ¢
] ni{lniln nfilniln nj|injln n
: hi[n
uffu
nlln
d jid |=
3 r {ir
i e fle IIRNIR vt |t vttt t
3 d {td e {1 le e j{|ejle e [|¢||e e
ntiinlin n{jini|in njiniin n
L

2. Now can you place the ten dollar bills into groups of 67 Yes. How many? 3
How many are left? 2 tens.

03

6 Y204

3x6= - 18
2 remaining

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

Q 70
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oflo{lo | |o |lo |]o |]O j{o |}©°]]° o |lo
alfninin {fn{{n {2 ||n || R}|n njin
e ¢ e ] e e e e e lie e e
I
1 2 3 4
34
67204 Add the 4 ones you slready have
- 18° t the twenty ones.
24 You now have 24 one dollar bills.
groyp 24 Can you divide these 24 into piles
of 6 none left of 67 Yes.
(Then show them bdeing circled into
4 piles.)

Practice Problems in Multiplication & Division

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

1. Find the product of 31 and 4.
2. Mutltiply 16 and 10.
3. Divide 14 by 3
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Promptl: Setupproperly. 3Y 14 6
Prompt2 : poes 3 divide into 2? No. 3Y'14

4
into 14? Yes. 3Y 14
4x3= -_12

How many remaining? 2

dint 3: The answer is givenas4R 2
R stands for remainder

(In a later l2sson, you will learn to express the remainder differently).

4, 321+4= (80R 1)

Prompt’: Setup properly. 4Y 321

80
Prompt2:  4y33y
32

1 - can 4 be divided into 1?

5. 631
x 14 (9834)
Hint I: finc partial products 631 and 631

4 10
Lint 2: Add partial products
6. 31 Y6634 (214)

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

Hint 2: into 667 (Yes)
How many times? (2)

02
31 Y6634
2x 31 62




W ems Wi um

There are many praical applications for whole number operations. The following word
problems are examples. You will be using addition, subtraction, multiplication ana division to

solve these problems. Remember to look for "key" phrases or words to help you determine
which operation to use.

difierence usually

how mo ) .
how nmmuxc\i k”xe indicate subtrection
how much laxger than

product > multiplication

distributed evenly

evenly divided division
yuotient

aversges ) involve addition and division

Also remember the S steps of problem solving:

. What is being asked for?

. What information do you need to solve the problem?
. Which arithmetic operation will you need to use?

. D the arithmetic and check your work.

. Does your answer make sense?

SAMPLE
PROBLEMS:

U W

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 jn al}?

"In all" indicates addition.
3421
+6304
9725 books



3. The seating capacity at a fooiball stadium is 60,000. 48,321 fans bought tickets for the
game. How mapy seas are Jeft?
"How many are left" indicates subtraction.
60,000
- 48,321
11,679 seats
4. What is Joan's gverage test score if her scores are 85, 97, 74, 92.

To find the average, first you add all scores together. 85

97
74
92
348
Then, divide the total by the number of tests.
87
4 V3ass
32
28
28

The average score is 87.

74

11




PROBLEMS:
Name the operation you will use 10 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 ¢) multiplication d) division €) addition and division

Monica drove 200 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)xd) +e) +and+

. Mark received 653 votes during a recent schoul election. 1413 students voted. How many

students did not vote for Mark?
a)+b)-c)xd) +e) +and+

. ‘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)xd +e) +and+

. 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)xd) +e) +and+

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

1.
2

Hint: Add total miles driven; divide by number of days.

3.
4.
5.




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. The “ollowing sections wili cover
addition, subtraction, multiplication and division of fractio-*..

Section] 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 definition seems complicated, the foliowing picture will
illustrate the simplicity of this concept.

2470

This bw is divided into 8 2qual parts. 3 parts are shaded. The fraction which represents
the shaded parts is:
3

]

3 is the numerator 8 is the denominator

The denominator tells how many equal parts the whole is divided into.
The bar is divided into 8§ parts.

The numerator tells how many parts are represented.

The 3 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.
% 3 is the number of C's
8 is the total number of letters in the group

Now you try one:

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

Right! There are 5 parts shaded. Type this as a fraction. %
Great!

l7€‘

i3




LA

14

ey j

S number ot parts represented
©  numbes of parts in whole

(denuniniay;

(If wrong, show starting with the denominator)

NOTE: Fractions with the same numerator and denominator equal 1.

4 - nunber represenied

"4 - number of parts in the whole

1

aw

R
4
1.
q

1
P]
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Section I1 Equivalent Fract

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

Of the 2 parts (the denominator) 1 part is shaded (the numerator). The f-action representing the
shaded are is%

INL

(B)

%—is the fracticnal representation of the shaded area.

1 2 . .
You can see that 3 and 7 represent sections of the same size.

%— and %arc 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.

-é-and %are equivalent

Look at this fraction: %

15




Let's multiply the numerator and denominatc v 3.

3x3=9
4x3 12
3 9 -
z-and-ﬂ-arceqmvacnt.

Proof:
1 L T U 0 0 6 Y O
4 4 12 |12 |12 |12 |12] 12
1 1 |t L}
2 'y 1z |12|1Z|1Z 12|

(A) B)

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

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

lex2  2x2=4
2 N 4 1x4=4
If both products are the same, the fractions are equivalent.

Try this; find the cross product of the following fractions:
3 6 5x6=27 (30)
s 37, 3x10=7(30)

Arc-s?1 and % equivalent? (Yes)

2 8 3x8=7 (29)
372335 2x9=7(18)
2 8 .
Arc-?’- and g equivalent? (No)

Although there are many ways to represent the same fraction - %-= %: %c T% -- there is
only one fraction which expresses the number in Jowest terms.

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

Example: %is not in iv~st terms. 6 and 12 can both be divided exactly.

79
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6+3=2

12+3=4

But is 5in lowest terms? (No) 2 and 4 can both be divided exactly by 2
2+2=]
4 +2=2

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

Change 263- to lowest terms. 6+ (6) = (1)
24+(6)=(4)

PRACTICE PROBLEMS for section 1. 11
1. Inthe fraction -1§5-, which number is the denominator?

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

O0Oad

Hint: Total number of objects? (5)

3. InBill'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: Whet s being asked for? Unsold or (Sold)
Hint: Total # of tickets? (100)

5. Are these fractions equivalent?

!

3 6

-5-and 10 Show each set separately.

2 4
7 and 17

6. Mrs. Smith baked 24 brownies. She gave 18 brownies to the neighbor. Is the fraction she
gave away equivalent to %?

Hint: Are 21% and %equivalent?

80




Hint: Either find cross products 3 x 24 and 4 x 18 or determine if 18 and 24 were divided by
the same number. 18+ (6) =3
24+(6)=4

7. Change the following fractions to Jowest tenms.




Section Il I Fracti ,

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

5 3 24
Examples: 7 ¥ 17

An improper fraction can be changed to a mixed gumber by dividing the numerator by the
denominate-.

%" are shaded

A'n A|o-

1

1 - write remainder as a fraction

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

INTV RPN

-1l
1 ;11- is a mixed number because it contains a whole number and a fraction.

Now, change a mixed number to an improper fraction. 1 % =7

Picture 1 %as pieces of pie.




There is a short cut for changing mixed numbers to improper fractions.

Example: 1 g Multiply the whole number by the denominator.
6x1=6

Add the numerator 6 + 5 = 11. Place this number over the denominator. 161'

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.

Place the sum over the denominator. %5-

Problems:

1. Are these fractions improper?
2 6 3 12 4 2
5 3 2 1 i 37

2. Change each improper fraction to a mixed number.

13 4 10
6 2 13
3. Change each mixed number to an improper fraction.
13 2. 43_ 3
Z= 7" §- BT

R3




Section IV_ G e and Ordering Fruct.

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

Fractions with the same numerator and different denominators are easy to compare.

Itiscasytosccthat%-issmallerthan%. Itisal&oeasytoseethat%issmallcrman%. Notice
that the numerator for these three fractions are is the same --2-- but the denominators change.
Thel he . i ller the fraction.

Of these fractions, which is largest? (5)

1 1 1
i 7 n

Which is smallest? (Tlf)

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.

-

al—

If the denominators are the same, the fraction with the greater numerator is larger.
2. 1
Z ismore than Y
3. 2
7 ismore than 7

1. 3
s less than 7

”q
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There are symbols which can be used when comparing fractions. You are already familiar with
ons of these " =" means equal to. Therz are two more syrabols which you will be using to
compare fractions.

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

Examples:

2 1 2. 1
>3 z-xsmorethanz
3 2 3. 2
>3 z-xsmorcthanz-
i— < % i-is less than%

As noted, ordering and comparing fractions with the same denominator is eacy. The fraction
with the large st numerator is largest? So how do you compare the fractions g-and g‘"

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

1. Try the largest denominator. 9
Can the other denominator be divided into this number exactly? 9+ 5 (:0)

(%)

If not, try multiples of the largest denominator 2 x9 =18 Can 18 be divided exactly by
the other denominator, 5?7 (no)

3x6=27 27+5? no
4x9=36 36 +5? no
5x9=45 45 + 57 yes

45 is the common denominator for these fractions.

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

‘The lowest common Zenominator (L..C.D.) is the smallest number that can be divided
=xactly by the denominator of all the fractions.

The next step in comparing gand %is to change each fraction to an equivalent fraction with the
"

denomirator of 45. g-= 35 and % =3

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

changing the fraction to a higher term. To changcgto i

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

2. Then multiply itie numierator of the given fraction 8 by that quetient. 8 x 5 =40.
9

%: 7c —45+9=5 5x8 40

R$
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Now you know that g- = gg-, but you still need w0 change -‘;to an equivalent fraction with the
denonunator of 45.

You try this. %- =33

Step I: Divide new denominator by original denominator (45 + 5 =9)
Step 2: Multiply numerator b original fraction by this quotient (4 x 9 = 36)
4 7
T=713 (36)
So g-= g% Which is larger? %O-
4_36
573
Express the comparison between these fractions using > or <.
g>% o §<3
Practice Problems:

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

1 2 3
1. 7='4' 2. 5:3 3. -‘T:Tg 4, 5:3

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

1 112 11 S 2 ) 2 < 11
" 253 2073 % 3D
Hint: Find common denominator. Try largest denominator {irst.

, 33 5 3 3.5
- 87 §>TOT<%

Hint: Common denominator is 8 x 7 or 56.

n

.3 3_
Hint =55  7=3 @4

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

is not in lowest terms. Can 3 and 15 be divided exactly by the same number? fves)
3 3+3=1

R6
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15+3=5
Hint: Now find the common denominators for %-and-i-

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

Example: Order the following fractions from largest to smallest.

131 5
I3 HF

1. Look at the largest denominator, 24.
2. Will all denominators divide evenly into 24?
24+4=6 24+0U=1
8+4=2 24+6=4 YES
Then 24 is the common denominator.
3. Change each fraction to a fraction with the denominasor of 24.
1_ 6 3_9 11_11 5 _20
4724 §724 24724 6 M4
4. Arrange in order (in this case largest to smallest.

2011 9 6
28242824

Now, write them in order in ‘owest terms.

~ )

S11 31
624%7%
Problems:
Order the following sets of fractions from smallest to largest.

. 12113
. 5'3-334 answer-

Hint: Find common denominator (36)
.01 4 2 243 27
Hint 5= 3= :%

or

HINT- First, reduce all fractions 0 Inwest terms!

7




Hint: Fractions in lowest terms are: g-

1 141
W33

Hint: Find common denominator of fractions in lowest terms. Can all denominators divide
evenly into 257? (no)
into S07? (yes) -

. 0330 1. 5 14 28 1 20
Hot 3=3 103 B30 3I-10

~8 1




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

Examples: 5+5=3 (1+1)

In most problems, you should simplify your answer. %—= 1
1 is the answer in simplest form or lowest terms.

3_4. T12'= 9 Common denominator? (12) %= -;7 ©

9 1 7
SvRBviRbva 9+1=10)

Is -i—g-in simplest form? (no)

10 5 31,
286 "2

Common denominator? (4) %-%- vy subtract numerator 3-2=1
3.2
4 4

Express answers in lowest terms and improper fractions as mixed numbers.
1 4
=9
R VARY Ak

8§ 2
2. -9‘+3'=.’
5

3
. §+T7=?

Hint: Common denominator? (24)

Hmt: Rewrite using common denominator.
9 10
35t 37

w

o
(7,1 I 29
)
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~
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Hint: Common denominator? 712)

Sometimes you will be adding and subtracting mixed numbers.
Example: 23+4
Ste—~ 1: Write problem vertically lining up whole numbers and fractions.
21
+4 i-

Step 2: Rewrite using common denominator if necessary. 4 is the common denominator.
Step 3: Add fractions; add whole numbers. 2 %
+4 %-
57
N 4
Step4: Simplify 67= (7)

Practice Problems:
3%=+3i- + 3%- + 2-1-‘%=+2-120-

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 4
33 = 3%
i 3

- 22- = 23‘
35

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

RIC ‘ 30




133%- = B
15
- 47 =-4xp

Notice, the next step is to subtract the lower fraction from the upper fraction ;U' ;ﬁ-
As the problem is written, you can't do this. As in subtraction using whole numbers,
sometimes you must borrow from the column to the left. 13 ﬁ)’

L
Borrow 1 from 13
™ Z: ,
. qils 15
20 ¢ - 20
Change the mixed fraction 1 740'“) an improper fraction.
Pl
1z ¢° 20 You can subtract 15
4 1S from24.
T2 20
12§ 1 %
Complete the prodlem: s
-4 20
3
® %)

Is 8 %in lowest terms? (yes)

91
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Practice Problems:

1. 37 2. 1455 = 14,;0-

B -2,27 ‘“'1!6 =-112?0-
| 393 =93
11 11
213=-213

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

o
3. (continued) 9-1?2- = 81 142- 8%

Hint: Ch- el %to improper fraction.

Hint: 6 %g-in lowest terms? (no) 6 %g— =6 %




Section VI Multiplying and Dividine Fract

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

3.2 32 _6
R . " B €

Reduce answer to lowest terms.

Practice Problems:

1.%x§=2x5=?
5x8=?

E

w
9 s oW

”
Wi W=

To sunp!!y the multiplication of fractions, you may divide any top number into any bottom
number or any bottom number into any top number.

13.
Sometimes, you can divide more than ore way.

210
Example: =x 13
Notice that 5 (a bottom nv 1ber) divides evenly into 10 (a top number).
) 2
T ¥ 13 Think: 10:+:5=2
1

3 Think: 5$+5=1
N .
Now, multiply across £ v =2x2= 4
i . «5)/}? 1x13=13
Notice how much simpler the multiplication is. It is much easier to multiply 1 x 13 than 5 x

Example:




Think: 7 int 7 is 1
7in021is3

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

3
% Multiply accross 1 x3= 3
1x12=12

1 12

1

3 1
Reducc-{i =7

Practice Problems:

N

4
X

2. 3 2
a*5

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.

Example: Sx =
Change 5 to improper fraction by placing a fraction bar under the 5 and inserting a 1 as the

denominator.

5 =€- 5 becomes the numerator. Multiply across.

%xg-:lg- Reducelg5-=l%-

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

Example: 2%x 3%—

1 7
2?*2
1 1 7.16 12 112 7
35=% I*5 =5 Redweqz o773
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Complete the folléwing problems. Reduce answers to lowest terms. Use the shortcut when
possible.

1. 10%=wx§-=
1 5

2. 23-){4'1-5 =TXYp

3. 85 x 49y=

Hint: 297- X ﬁ- Can you usz the shortcut? (yes)

4. S5+ x2

U —

o —

S. 7x2%=

.1 31
Hint: T*17

Hint: Can you use the shortcut? (yes)
31 1
Reduce to lowest terms: > = 15 5

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).

Step2: Rewrite all mixed numbers and whole numbers as improper fractions.
Step 3: Invert the divisor and change the sign to x.

Step 4: Muitiply across.

Step 5: Reduce if necessary.

Example: ?3' + %—

< . be careful to write problem

FNT

Step 1: %—is the divisor. The problem is not the same as%— +
in correct order.

Step2: There are no mixed numbers or whole numbers.

§tcp'§: %—x ]3- 25
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—f
]

&0

Step 4:
Step J:

FNTV- R NTR
L[}

N

f—

Note: To invert a fraction, you make the denominator the numerator a | the numerator th-

denominator. %invened is g-

Example:
Step 1: Write problem 8+2%

Step 2: Rewrite whole & mixed numbers %-r 152-

Siep 3: Invert divisor; change to mult. sign. % X -%

Step4: Multiply across 3 x 75 = 15

Step 5: Reduce "1‘% = 3;—

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

26
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L"; Pratice Problems:
i 2 .3 11 23 11_5
- 1. 33+43 = T T3

i 2.3;2%=
: Hint 7+3
: Hint: Tnvert division and multiply
3. 4%«» 1%- =
i 19 3
Hot: 77+3
Hint: Invert divisor and multiply
.‘_iié
&l

Ayt




35.

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

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

Notice that the answer is reduced to lowest tcrms,Tlg However, you should not change an
improper fraction to a mixed number when expressing a ratio.

Note: The numbers in a ratio must 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.

24p¢;opleareplanningtoattcndafootballgam. They will be riding in 6 cars. What is the

ratio of people to cars?
People = 24 = 4
cars 6 1

If the answer had been %it woulc. < "vrong, 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 students in the class. 8 of the students 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.

Therefore, the ratio of boys to total students is: %g- or %-

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

the first number on top (the numerator). 3

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 s the ratio of true/false to the total number of questions?

b) What is the ratio of multiple choice to the total nurnber of questions?%
Hint: Subtract t/f from :he total.

28
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c) Write a ratio comparing the number of true/false questions to the number of multiple
ghoice questions.
2

.3

A‘;llmmIimismadeuponeqxﬁvalentraﬁos. To determine if 2 ratios are propoctions, cross
multiply.

Example: Fand Py 4x9=36;3x12=36

The produces are = so the ratios are proportions.

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

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

: 2
Wirite a ratio equivalent toxy with 6 as the denominator.

2_?
376

To find the missing numerator, find the cross product of 2 x 6 and divide by the remaining
number. (3) 2x6=12; 12+3=4 2=4
3 6

. . 4_8
Find the missing term in =70

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

51

The key to using a proportion to solve a work problem is to set up the problem correctly. You
must be sure thie numbers are in the rizht 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 =8
days 1
Second: Set up an equivalent ratio (a proportion) comparing how many hours she will drive in
l4days. h =8=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.




Third: a) cross multiply 8 and 14.
b) dxv:detluspl'oductbythemmmnmgnumba 112+1=112.

Complete the proportion: % = 112
14
Practice Problems:
Solve the following problems by sctting up a proportion and solving for the missing number.

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

Hint: Set up ratio of games won to games played.
Games won =
gamesplayed ? (4)
Hint: Now set up a proportion of games won for the total number played.
gameswon =3 =
games played 4 (36)

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

Hint: Set up ratio of men to women (%)

Hint: "Vrite a proportion using the information you have.
men = 3 = 24)
women 2 ?

3. Arecipe calls for 2 cups of milk for every 5 cups of flour. If 15 CI.ES of flour are used,
which expression below shows a proportion which can be used to discover how many
cups of milk are needed? «

2.2 . 5_2 _2_15 5_10,5_10
s¥=fs bI-Fes-ToI-TlI-T

4. Kelly can type 53 words in 1 minute. Which expression represents “.s«e number of words
Kelly types in 15 minutes?

a. (53x1)/15
b. (53x 15/
c. (15x1)/53
d (53+1)x15

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 (3xl6)'{48
> 1§78

c. (16x48)/3
d. (3 +48)/16
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Probabili
How could you determine the probability of rolling a 6 on the throw of a dice?

First of all, you must determine the nu.aber 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.

'I‘hisprobabilitycanbeexpr&sedastheﬁacﬁm%.

probability = number of favorable outcomes
number of possible outcomes

Let's 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?

number of possible outcomes 500

Since 500 tickets were sold, there are 500 possible winning tickets.
favorable = 10
possible 500

Since you bought 10 tickets, you have 10 chances to win out of the 500 tickets.
Reduce the probability to lowest terms.
10=1

500 50

So your chance of winning are 1 in 50.

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 ope 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 aumber of cans purchased. 3 cans of beans

6 cans of corn

4 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?

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

Hit: How many cans of corn are there? (6)
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Hint: favorable outcomes = (6)
. total possible outcomes (12)
Hint: 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 looking, what is the probability that he will select a good apple?

Hint: possible outcomes? (15)

Hint: 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.




Unit I - Chapter 3 *Decimals and Percentse

Section I_Iniroduction to Decimal

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.

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

Inthechapteronfractions,youleamedméxpmssanumberlessthan 1 as a fraction. A
number less than 1 can also be expressed using place value.

Example:
) l/ decimal

325.4

All numbers to the left of the decimal represent whole numbers. All numbers 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.

'
169 4 d)f 13‘1# .«-"1"
Vg r 4 o o g
Pt ) 3 d”‘ 2’ t" 4

These values are based on groups of ten.
1G ones = 1 group of 10
10 tens = 1 group of 100
10 tenths = 1 whole or 1
10 hundredths = 1 tenth

Note: 10 tenths can also be written as -}% 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.

o 103




Example 0.4 = 4 tenths =-{4U
0.35 = 35 hundredths = 1%55
0.041 = 41 thousandths =T?le'

A decimal is read as a whole number with the place name of the last number to the right.
A mixed decimal 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"”

Choose the conec; value for the uriderlined digit.
1. 254

a. Stenths b. 50 c. 500 d. 5
2. 0.53

a. S0 b. Stens c. Stenths d. 5
3. 3456

a. 6 b. 6x 100 c. 6 thousandths d. 6000
4, 149

a. 1x10b. 1 c. 1tenth d. 100

. Choose the correct way to read each number.
. 1. 0.1

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

2. 4.5
a'. forty-five b. fourand 5 c. four and 5 tenths d. 4 and S 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
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4. 46.001

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

d. forty-six and 1 tenth

7
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Section ] Rounding and Comparing Decimals

In many problems, you will be asked to round 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 nearest 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 is 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. Since 6 is more than 5, ch “ge the number to read 3.5.

(4
" Try 35.1235 to the nearest hundredth.
What digit is in the hundredths glace? (¥)]
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 tc "round to one decimal place." This is the same as rounding to
“the nearest 10th.

Practice Problems:

1. Round 14.631 to the nearest tenth.

2. Round 14.317 to 2 decimal places.

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

3. Round to the nearest whole number 194.62.

Hing: Again: you éhcck the number to the right of the number §ou are rounding to.
Try that again.

4. Round to the nearest whole number 15.32

Hint: Isthe 3 greater than or =to 5?7 (no)

, . _—
To compare numbers confaining decimals, you write both numbers with the same number
of decimal places. “ RN N AR

PR 1 &
. B v . s e PP A €]
. RPN N . .
. R R |
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Extra zeros at the end of a decimal- qumbcr does not change its value. . !

Example: 0.1 = 0.10 = 0.100 = .1000

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

1
.l=-m-

CAUTION: You can only add zeros after the Jast digit in-a decimal.

1.01# 1.1 (+ means is not =)
Asfracﬁons,youcanseedlat-lﬁand-i%m'enmd\esame. T‘lm-isinlowesttums.

Example: Which is lerger? 0.15 or 0.2?
Step 1: Change both ngn:l;cm to same numbexr of decimal places.
0.20
Stepn 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 ail 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 = 6.5300
0.411 = 04110
0.412 = 0.4120
0.402 = 0.4029
0.4013 = 0.4013
Step 2: Order from smallest to largest.

0.4013 0.4020 04110 0.4120 0.5300
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Choose the best answer for the following:

6. 1.654 rounded to the nearest hundredth

-~.~
- oA

W

R h

» o -
S B8 GO

.49 1o the nearest whole number

>
poop » Aaoop

[« R 137 ]

8. 516.015 to 2 decimal places

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

9. What valus is represented by the hundredths place in 1541.072?
a. 70
b. 500

¢. 7 hundredths
d. 5x 100
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1.6

10. Arrange in order from smallest to lurgest.
B
1.1

maA< .
ovom

Quma ,
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Subtract 1.9 from 3.95
3.95
=190 Add zero so both numbers have same amount of decimal places.
%ggiplctc the operation. Bring decimal straight down.
Practice Problems:
"1, 162405 =
2. 53-12 =
3. 1443.03=
Hint: Add zeros to give each number same number of decimal places:
L
4, 12-064 =
Hint: Add zeros so both numbers have saire number of decimal places.
12.(00)

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.

Add 4.5 to0 341
4.50 (add zero)

=791
(Bring decimal point straight down in answer)

Subtract .19 from 1.05
Be careful to place larger number on top.
0915

465
- 0.19

A )

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

W
.+

Y
4

>

S. 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?

110 -



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?
Hint: Notice that you add money in the same way you add other decimals.

tenths  hundredths
(dimes) (pennies)

(N4
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: Step 1: Write as multiplicaticn problem with longer number on top.

Ex. 4.654
35

There is ng "eed to iine up the decimals.
Step 2: Complete the multiplication as if both were whole numbens.
Ex. 4.654
X _Ja
23279
13962
16280

Sjgp_} To correctly place the decimal point in the answer, count the number of decimal places
in the original problem. )

4.654 -- 3 places
zs_li" 1 place

'l‘hcrearc4totaldecunalplncmm this problem.

~ Step 4: The answer will contain the same number of decimal places as the original problem.
s Ex. In this probiem, tlie answer will contain 4 decimal places. Count over 4 decimal
places from the right. The decimal will be after the 6.

16,2890

4321

Sxample:

€ you bought 3 shirts at $8.50 per shirt, how much money did you spend?
$8.50 -- 2 decimal places
X3 -- +Q decimal places

$25.50 2 decimal places

Example:

Find the product of 0.07 and 0.002.
0.002 -- 3 decimal piaces

X007 -- +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.

Choose the correct answer for the followin g
1. 94x3= 5
a. 282 b, 282 c. 282  d. 282
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- 2. 463x0.04 =

a. 1.852 b. 18.52 c. 185.2

3. 0.03x0.04 =
a. .12 b .012

4. 0.7x 00105 =
a. 0.0035 b. 0.35 c.

5. 331x06=
a. 1986 b. 198.6

c. 0012

6.035

c. 19.86

" ERIC

Aruitoxt provided by Eic:

1852
00012
0.00035

1986
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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 2V 46
Step 2: Place decimal point in the answer directly above decimal point in the dividend.
: 12 3]
2Y 4.6 gividend Y 4.6
-4
06
-6

0
Step 3: Divide as usual
Ex, 3+6 The divisor is larger than the dividend.
Step 1: 6Y 3

Step 2: Write the dividend (the number under the division frame) with a decimal point and
Zeros.

ry

—

6Y 340 @
Step 3: Set decimal point in the answer directly above the decimal point in the dividend.
Step 4: Divide as usual.

oS 5
6Y 3.0
30 _
0

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

Example: 14+ 30
Step 1:
30 14

Step 2. 3:

30 V140

114




Step 4:
0.4
30 V140

120
20

Step 5:
0.4666

30 V14, -

F)

180
200
=180

200
- 180
20

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

Example: 0.467 is rounded to the hundredth place.

Another way to indicate a repeating decimal is to place a bar over 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 zeros to carry out the division to the number of decimal
places needed. )

Example: 4+ 17 to nearest hundredth
sept; 174 swp2,3:. 177,

. 17/ 7 oop~  Notice that the division is caxried out
Sepd.S: f3' 200 one place © ths xight of the desired
—.L_ answer. This is 30 you know whether
60 © round down or % rourd up.
- 51

—

90
- 85

S

0-235\to nearest hundredth
0.24 “indicates rounding up in hundredth place
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* Dividing by a decimal.

Example: S+ .4

Step 1: Set up as division using division frame.
ars

S_m%l Move divisor a whole number by moving the decimal pomt as far (o the right as
possible.

ars *

What you h-.ve actually done to move the decimal point 1 place to the right inthe division is
you multiplied by 10. Kﬁ!

4.0

*

Step 3: Now you must multiply the dividend by the same number by which you mulnphed the
divisor. 10x5=50

4. V's.o..T

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

Step 4: Divide as usual ,\47}’ 5.0.0

“-{

4

10
S+4=|125 -8

20
20

Example: 22.75+32.5

Y2275
sepy: 32572275

Stwep 2: 32.&' 22.75 Move 1 o right ix dividor,
move 1 © rightin dividend.

. Yoo Place decimal point in answer
Sepd: 32{221S direcdy above decimal point
in dividend

0.7
SeRd: 325 V7275
-2275
0

22.75+ 325 =07 _
Jte
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1. SYz_o—
2 04 b. 040 c.0.04 d. 4
T | B
a 6 b. 06 c. 0.06 d. 0.006

332 v2dcimlphces

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

4. eY¥3

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

5. 25Y1 Choose the comrect division problem. I

& 257  5.25Y70 © 23Yig0 4.25V7g

6. Solve 3.1 Y9.3
a. 3b 03c. 003d 031

7. 1.3Y2.92

a. 4b 04c. 004 d. 44
8. .75+ .4 to necarest tenth

a. 1.8b. 19 ¢c. 2 d. 1.87
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gemanberthitfmtionsmfn-eally division problems.
7 means 3 divided by 4
B means 12 divided by 2

§0 D T

~ Step1: Tochange fraction to a decimal, set the fraction up as a division problem with the
- denominator as the divisor. *

,  Example:
K 3 ]
S ]

Step 2:
. 15

Carry out the division. 4Y73.00

<28 3

e 20
T 7 -20

=075
R Step 1: To change a decimal to a fraction, write the decimal with its proper denominator.

-Remember, decimals are actually ways to writc fractions with denominators of
10,100, 100 etc.

.1=]!6 0l =155 001 = 1555
Example: 75 = 755

Step 2: Reduce to lowest term. -{%:%

Sometimes a decimal will contain a fraction as part of it. .16 %-
Step 1: Set up fraction with proper denominator.
.16 %- = 16 %-

100

- Step 2: Multiply the numerator and the denominator by the dénominator of the small fraction
» in the numerator.

) (3x16)+3(§)
167 x 3 = 48+2 = 50
T8 x 3 300 300

A 118
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Step3: Reduce fraction to iowest m%:% ' ,
Toch;ck,chmge%to a decimal.

sSepl: 6Y1 161
$023 6YToo |
' -6

36
4/ Write remainder o3 a fraction with
the divisor as the denominator.

Reduce fraction .16 = .16%-

mandsimpﬁfy.

1. 05 =

2. 13 = .
3. 043 =

4. 425

5..33

W —
"

Hint: Set up as fraction with 33 %-as the numerator. 33 %-

(100}
Hint: Mult. both numerator and denominator by the denominator of the small fraction.
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Section VI Percent

Ymdulwithmecgneéptof t (%) everyday. Itisébmbnecadepuunemm
advaﬁﬁngasabwid?%o&goﬁgindpﬁee. very time you _trow money from the
bank, you pay the bank a percent of that money in interest. l.amm.’ ise, the bank pays you a
percentage of interest on money in your savings account® Your GED exam will be scored
according to the percent you answered correctly.

As you can see, leaming to work with percent can be very helpful.

Percent is a way of comparing values to 100. In your study of fractions, you found that
Ao5is read as 25 hundredths. You leamed that 25 hundredths could also be written as a
decimal .25.

Now you will learn a new way to express hundredths -- PERCENT .25 = 25%.
So: 55 = 025 = 25%

Example: Express .07 as a percent.
You know: that 07 is equal to pgy and that it represents 7 parts of 100.

Remember that 9 is a way of “(M:k:o:t,l“:: ik
comparing a value © 100. In Shade 7 ponts

the grid © te right, you see that

7 of 100 paxts are shaded. This

equals 798.

Example: Exprcss-}-?!% as a percent.

NOTE: %as percent.
If 100 parts of 100 are shaded, then 100% is shaded. (Show grid with all spaces shaded.)
Practice Problems;
1. Write eighteen hundredths as a percent.
. Write 24 hundredths as a decimal.
. Write 24 hundredths as a percent.

2
3
4. Write 13% as a fraction.
5. Write 10% as a fraction.
6

. How many hundredths are in 3.5%?

7. Express 2 é— hundredths as a %.
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Change % to decimals.
Example: Change 14% to a de.imal.

Step 1: Rewrite the given number omitting %. 14
Step2: Move decimal 2 places to the left. .14
Example: 13.5%
Step 1: 135

Step 2: .135 =0.135
Example: .2%

Stepl: .2 2
Step 2: .002 = 0.002

Practice Problems:
Change to decimais

1. 24% =
2. 04% =
3. 91%
4, 121% =
5. 356% =
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Change decimals to percer's
Step 1: Rewrite given number.
Step 2: Move decimal 2 places to the right.

(Don&v;ﬁteﬂndecimﬂpoimifafmmingigitislocaedmheendoﬂhe
numoer.

Step 3: Write the percent sign (%)
. Example: .36
Step 1: .36
Step 2: 36. =36
Step 3: 36%
Example: 8.4
Siep1: 84
Step 2: 840. (Note that sometimes add a zero to move the decimal 2 places).
Step 3: 840%

Example: 005

Step 1: 003
Stp2: 003
Step3: £%

Practice Problems:
Change to percents:
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:-; _Changing percents to fractions or mixed numbers.
Example:

Change 25% to a fraction.
Step 1: Makeaﬁacuonbywnnngﬂ:engennumberasafracnonw:mthedenonnnatorof
100: {53
. 25 1
Step 2: Reduce fraction to lowest terms =7
25% =7

HINT: If the fraction has a numerator of 100 or more, the answer will contain a whole
number.

Example: Change 425% to a fraction.
425
Step 1 160

1
Sip2: 47

Changing Common Fraction to Percents

Example: Change %‘-to a percent
Step 1: Divide numerator by denominator, finding the quotient to 2 decimal places.

.60
40 VZzam
ed.0
Step 2: Change the decimal to a % by moving the decimal 2 places to the right and add the
percent sign.  .60% = 60%
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38 9"380

Sepl: 49 = §
20
18

20 Changs © frection with
18 devisor as denominator.
2

Wy
I

: First find decimal equivalent to 2 places (1 66%-)

Ii’

N
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w
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Finding a percent of a number
Example: Whatis 30% of $150.7?
Step 1: Change % to a decimal. 30% =.30
Step 2: Multiply the given number by this decimal
$150
x.30
$45.00

Example: Find 25% of 175
« 125




Step 2: 175
875
350
43.75 25% of 175 =43.75

Practice Problems:

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

6. Find 12%% of 800

Hing: 12%% to a decimal (.12%-)

Hint: First mult. 800 x 12= 9600
Then mult, %—x 800 = 400

Hint: 9600 and 400 are your partial products

800
X. 12‘%‘

12x80=9600

4 v800 =400

2
100.00

7. Find 3 %% of 30

Hint: Partial products of .03 é-and 30
3x30=_"))

1y 305

V4

8. Find0% of 10 =

176




Word Problems with Percent

On the GED, you will be asked to find what % one number is of another number and to
find a number when only a % of it is known. Just as you used proportions to solve problems
involving fracticas, you can also set up & proportion to solve problems involving peicent.

Remember, when using proportions to solve & problem, part of the problem will always be
unknown. Solve for the unknown portion using the rules for cross multiplying.

Findi . .
Example: 18 is what % of 36?

Step 1: S?ct up a proportion. You know that you are trying to find a value compzred to 100,
-ﬂ'mwhich is the same as 18 compared to 36,%%.

18 _?
36~ 100
Step 2: Solve the proportion by cross multiplying.

?
gé\xq"' 0  18x100-=1800
50

Divide by the remaining nwnder. 36 V_l 800
1800

Since %%:-ﬁ% then 18 is 50% of 36.

Findin - ]

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 8 -
100 total income
Another ratio is 75 - amount spent for electricity
? total income

8 =15 - amount spent
100 ?  total income

Step 2: Cross multiply and divide to solve.

m: Z?-: “_“xszs = Slim =$940

8 8
So 100% (or all) of John's income is $940.
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Example: Mary eamed 6% interest on her $5000. How much interest did she earn?
Step 1: Set up a proportion.

6) = _2_= interest
100 (5000) total money
Step 2: Solve using rule for cross multiplying.

Q&\'? = 6 5000 =
v 100 5000 100
' = 300

The missing partis 300 so Mary earned $300 in interest.

Two Part Problems

A problem of this type requires more than one operation (addition, subtraction,
multiplication, division) to solve it.

Example: 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 eamed.
2. Add the interest to her original amount of $.

Step 1: You ah%ady know that Mary eamed $300 in interest.
6 00

100 = 3000

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.
Altogether, 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

45=_72 tickets sold
1500 100 total tickets
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1500 100 Andrew sold 3%

;

13=_2 ticketssold
1500 100 total tickets

l%= 1500 Elizabeth sold 5%
Step 2: The question asked how many % More raffle tickets did Elizabeth sell than Andrew.
5% - 3% = 2%
Elizabeth sold 2% more than Andrew.

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?

Hint: 755 # 52  $1201is not the amount of the discount (20%) but rathes 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. YWhat number of households do pot receive the paper?

o a. approx. 1916 households
b. approx. 1506 households
¢. 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 from 100% to find what % of homes
don't receive the paper.
2. Find how many households receive the paper (56% of 3422) and subtract that number
from the total number of households.
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'l'hepnceofapplesmcreasedIS%to of $1.15 per pound. Grapes are now $1.48
per pound after a 9% increase. Whmh:g?l:fol!owmgmwmcnmsm? B

b. applesmmpmllymaeexpemvemm -
c. applesand grapes cost the same before the increase
d the%ofmcmseforgnpesummme%ofmusefoupples

Hint: The apples at $1.15 per pound reflect the - i ice of the apples, 100% plus the
lS%mcrease So $1. ISequalslls%ofthemm.

me. Set up proportion of: cost with increase = $L,15 = 115
original cost ? 100
Hint: Cross multiply and divide to solve for the original price.
cost of increase = $148 = (109) = 100% :» 9% increase
original cost ? 100
5. Joe bought a new television for $285. This was 85% of the original pnce How much
money to the nearest dollar did he save?

a. $33
b. $60
c. $50
d. $45

Hjm:anrst determine the original cost of the television
S 285
™="T

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 clearance price of a picnic table that originally sold for $135? Round
off to the nearest cent (or hun

Hint: Find reduced price first, then find 10% of the reduced price.
a. $101.25
b. $121.50

c. $114.75
d. $103.26
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Unit II - Chapter 1 <Length and Height Measures

Section] _Inwroducti
- To complete the following sections on measurement, you will need to know the following
equivalencies in standard and metric.

1. 1mile= feet (5,280)

2. lyand= feet (3)

3. 1foot= inches (12

4. 1kilometer=______ meters (1,000)

5. 1 hectometer = meters (100)

6. 1dekameter=___ meters (10)

7. ldecimeter=:___meters (.1)

8. 1 centimeter = meters (.01) *

9. 1millimeter=_____ meters (.001)

Correct answers are in parentheses. If a student missed any answers in 1-3 thz computer
should go to a review section (section Ia).

If a student missed a quesEibn in 4-9 then the following Hint 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.
1inch

1 foot jl .

How many inches in 1 foot?

2.

1 foot

y =

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 vard so therefore there is 36 inches in 1
yard.

4. How many yards in 1 mile?

Hint: Remember there are 3 feetin 1 yard and there are 5,280 feet in 1 mile.
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In the following problems you wil? practice converting units of measures within the same
system. You will need not convert between standard and metric measurements. (Hints given
if student gives a wrong answer).

1. How many yards in 4,560 feet?

Hint: Since you are changing from a smaller unit to a larger one, yoi1 divide. There are 3 ft. in
1 yard. So you would divide 4,560 by 3. N

2. How many inches in 523 feet?

Hint: 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 from a smaller to larger
unit.

F-3
o
3

4. Convert 40 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.) i

5. Convert 17 millimeters to meters |

Hint: This time the decimal is moved 3 places to the LEFT since a millimeter is smaller thar: & 7

meter. ]

(17=.017.= 017) '
>~

6. Convert 156 hectometers to meters

Hint: Move decimal to the RIGHT since you are going fiom a larger to smaller unit.
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Section Il Arithmmetic Operati

In order to complete the problems in this section, you will need to add, subtuct. multiply,
and divide using units of length/height measure. Some of the problems will requme you to
convert units of measure to complete the problem.

Example: Add 23.6 aeters and 50 centimeters.

Step 1: Change 50 centimeters to meters so you will be working with the same uriits of
measure.
~ 50 centimiciers = .5 .neters

Step 2: add 23.6 meters '

+__.J meters
24.1 meters

Multiply 2 feet 3 inches by 6

Step 1: Multiply feet and inches separately
2feetx 6 = 12 feet
3 inches x 6 = 18 inches

Step 2: Add the totals = 12 ft 18 inc.

Siep 3: Since 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. "Nhith arithmetic operation will you need to usc"

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?

Hint: 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 hasone 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 feetin 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?
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1N 2 10in.

. Begin subtracting the smaller unit first. You will have to borrow lZinchufmmlfoot. '
Nextyouwnllhavembo:ww3ﬁ.fromlynd.

4. Mr. Jonesbought plank that was 7 feet 8 in. 1on'g. If he cuts the plank into 4 equal-pieces, -

how long will each piece be?
Hint: Divide 7 ft. 8 in. by 4

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?

Hint: Before doing any computation you must change the measurements to the same unit.
0018 lnlomctcts = 1.8 meters - Then subtract the differences.

6. Marg' bought 5 pleccs of felt. Each piece was 2 feet 7 mchcs long. How much felt did she
buy? )

2ft.x 5=10ft.
7in.x 5=35in.
10 feet 35 inches

7. A carpenter ordered .3 dekameters of .mber. How much timber in meters did he order if it
was doubled? _
. W3
Hint: First change .3 dekameters to meters = 3 meters
Then multiply by 2.
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Unit II - Chapter 2 +Weight and Measure*

Section] Equivalenci
You must know the following equivalencies to complete the following sections.
l. 1ton= pounds (2,000)
2. 1 d= ounces (16)
3. lkilogram = grams (1,000)
4. 1 hectogram = grams (100)
5. 1dekagran= grams (10)
6. 1decigram = grams (.1)
7. 1centigram = grams (.01)
8. 1 milligram = grams (.001)

After the student understands these equivalencies, the student can choose to contiviue to the
next section.

Section2 Converting Units
The following problems will give you practice in converting units of measure
within the same system. )
1. How many pounds in 48 ounces ?
HINT: Changing from a smaller to larger unit tells you to divide 16 ounces in 1
pound.
2. Convert 2 ton 510 pounds to pounds.

HINT: 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.

HINT: Changing from a smaller to larger unit tells you to move the decimal to |
the LEF7T. ]

4, Conver 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 hectogrom is
100X tha: of a gram.
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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: Change 5.3 decigrams to grams so you can add the same unit.
5.3 decigrams = .53 grams
Step 2: Add.
60.20 grams
+
60.73 grams
EXAMPLE:
Subtract 10 1b, 11 oz from 1Ton, 10 Ib, 10 oz.
1Ton 101b 10oz

- 10Ib 1loz
1,9991b 150z

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 1b. 8 oz. and Janet's package weighs 6 1b. 9 oz. If John carries
both packages, what is the total weight?

Hint: Add41b.80z.+61b.90z.=101b. 17 oz.
Since there are 16 oz. in 1 pound, that can be changed to 11 Ib. 1 oz.

3. Joe's wheelbarrow weighs 42 1bs. 5 oz. After filling his wheelbarrow with leaves it
weighed 45 1b. 2 oz. How much do the leaves weigh?

Hint: Subtract:

44 18
A8 b. Roz.
- 421, Soz.

2. 13o0z.
(Borrow | 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?
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Hint: multig)lyeachunit
23 pounds x 8 = 184 pounds
2 ounces x 8 = 16 ounces
16 ounces equals one pound so the answer is 185 pounds.

. Kathy's candy bar weighs .1 kilograms. Jane's gob weighs .07 kilograms. Sue's piece of
candvacighs 43 grams. How much does Kathy and Sue's candy weigh together in
grams?

Hint: First change .1 kilograms to 100 grams. Then add 100 grams + 43 grams and the
answer is 143 grams.

. 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: divideby 2: 12 + 2 grams = 6 grams - 2.26+2 =1.13 grams
Then change to kilograms:

grams = 006 kilograms - baking powder
1.13 grams = .00113 kilograms salt

. A book weighs 1.45 kilograms and another weighs 1.2 kilograms. How much is weight &
of both books in grams? &

Hint: Add 1.45 kg.
+1.20 kg,
2.65 kg.

Remember to always line up the decimal points wi:c» doing calculations. Change to grams:
2.65 kg = 2,650 grams.
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Unit II - Chapter 3 <Liquid Measuree

Section] _ Introduction
To complete the following sections on liquid measure, you must know the following

equivalencies:
1. 1pint= ounces (16)
2. lcup= ounces (8)
3. 1 quart= pints (2) --5
4. 1 gallon= quarts (4) -
5. 1liter= milliliters (1000) %
6. 1 liter = centiliters (100) 3
7. 1liter= 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. -

s
e
S
Pots
%

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 M : ion I

1 cup

Es/ 1 ounce

How many ounces are in 1 cup? (8)

1 pint

i cup

~— S )

How many cups are in 1 pint? (2)

ERIC 1729
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SectionI1 rting Units of Liauid Measure in the Same Sysicm

In the following problems, you will practice converting units of measure within the same
system. You will not need to convert between Metric and Stanvjard units of measure.
(Hints are given if student gives wrong 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)
4qts.x 3 =12 qts.
2. How many ounces are in 5 cups? (40)

Hint: There are 8 ounces in ] cup.

3. Convertl %quarts into cups. (6 cups)

Hint: If there are 4 cups in each quart, how many cups are in %quan? (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
the decimal point.

6. 500 ml=_(0.5) liters?

Hint: You know that 1000 ml =1 liter.
Therefore, 500 ml is Jess 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 ]0mlin I 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.
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SectionII  Arithmetic Operations

In the following problems, you will be asked to add, subtract, muitiply and divide using
units of liquid measure. In some of the problems, you will need to convert units of measure to
complete the problem.

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.
50 centiliters = .5 liters

Step 2: Add 5.3 liters
+ _J liters
5.8 liters

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¢ Oounces
+ _Oc 18 ounces
12 ¢ 18 ounces

Step 3: Since 18 ounces is more than 1 cup, convert to cups and ounces.
18 0z. = 1 cup 2 ounces.

Step 4: Add 12 cups
+ 1 cups 2 ouncges

13 cups 2 ounces

Example: 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.
43cl= 431

Step 2: 5.2liters  5.20 liters
-__43liters - .43 liters
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 sence?
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Practice Problems
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? L

Hint: Since the answer is to be expressed as ounces, your first step is to convert 1/2 gallon
toounces. 1/2 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?

Hint: How many pints are in 3 quarts? (6)

3. Arecipe calls for 3/4 ¢ oil, 6 oz. milk and 1/2 ¢ 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
R = '8- cup

Hint: Add%-c, %—c, %c

(Remember to find a common denominator when adding fractions).

4. If2liters of soda are divided equally between 8 people, how many liters will each get?
Exgress your answer as a fraction.

5. A phamiacy received a shipment of .35 ki of penicillin. To separate this into .25 1 bottles,
how many bottles will be needed?

Hint: Change to same unit of measure. .35kl = _QS_Q D

Hint: Divide 3501 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: Multply each unit separately and add totals.
3qt. x4=12qts. 14 0z. x 4 = 56 ounces

12 qt. 56 ounces

Hint: Simplify: Can qts. be changed to gallons? (yes)
12qt. = _4 gallon

Hint: Now, you have 4 gallons 56 ounces. (Can you simplify further?) (yes)
56 ounces =] 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)
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Hint: How many more 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)

Hint: How is the answer to b expressed? liter or centiliters?
Hint: Add 12cl and convert to liters
+300cl
512 cl = 5.12 liters
Hint: Is 5.121the answer? (No)

Hint: The problem says the mixture is doubled. S.121
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Unit II - Chapter 4 *The Metric Systeme _ ?
Section] __Introduction

& b

The metric system is a standard unit of measurement based upon powers of ten. The "
system is based upon 2 unit of length called a meter. A meter is approximately 39" long - a ot
little more than one yard. The meter is the basic unit of length in the metric system. The gram
is the basic unit of weight and the liter 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: '

prefix value symbol
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
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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 much easier to use.
However, at first, it may be able to picture in your mind what these units represent.

1 meter is approx. 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 picture 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 centiineters).

-divide each centimeter into millimeter

-enlarge one section of a centimeter

1 millimeter
<

\"\f_"/

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. 100C meters = 1 kilometer (km)

Look at the following chart showing the prefixes and base units combined.

kilometer = 1000 meters = km

* hectometer = 10 meters = hm

*  dekameter = 10 meters = dam

* decimeter = 0.1 meters =dm
centimeter = 0.01 meters =cm
millimeter = 0.001 metet~ = mm

*.not commonly used
Q
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Change each of the following to meters:
Example: Scm=_7 m (.05)

If 1 cm = .01 meter then 5 cm = .05 meters or five hundredths of a meter since a meter is
divided into 100 centimeters. :

1. ISem= m (.15)
2. lem=__ _m {01)
3. 6cm= m (.06)

4 lkm=__ m (1000)
5. 0km=__ m (10,000)
6. S53dmm= m - (0.539)

Hints for these problems may be supplied by showing picmrés of .a meter divided into mm and

cm. ' :
Notice that in the preceding problems, the decimal point is all that moves. The numbers

remain *iie same. We simply move the decimal point to the left or right depending on the unit.

It is possible to convert units using the follov/ing 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, centi, milli

over to right 1 place

Example: 43cm=7mm 4.3 (to right one place)
Note: Show each step on chart for cach of the following examples.

Smeters=? mm (5000mm)
(toright 3 places so decimal moves right 3 places)

432mm=7dm  (4.32) .
(left 2 places) Each should be shown using the chart. |

12m=7km (.015) 1
(left 3) 1
|

Try this! Use the chart to help.

kilo, hecto, deka, meter, deci, centi, milli i

——

1. Change each of the following to decimeters.
439m =?7dm (4390) Hint. move decimal 1 place right.

42cm=7dm (4.2)
9,626mm = 7dm (96.26) Hint: deci is? places to left? (2)
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. Change each of the following to meters.

Skm =m Hint: Remember, when you need to move the decimal to the right of a whole
number, you must add zeros. S km = 5000.

3';cm ="m (.37m)

9.647mm = Tm (9.647m)

. Change each of the foliowing 1w kilometers.

533m = %km

9,647mm = %km Hint: How many places to the left is kilo from milli? (6)

14m="7km Hint: Remember, you may need to add zeros on the left of the number to
move decimal to the left. .014
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In the introduction to the metric system, you were told that a gram is the basic unit of

measure for weight. Just us you added prefixes so meters to obtain other units, so you will add
prefixes to the base unit gram to obtain other-units for weight measurement.

unit symbol valuc
kilogram kg =1000"grams
hectogram kg =100 grams
dekagram dag =10 grams
decigram gg :(l) 1 gmm
centigram cg ;O:Ol gram
milligram mg =0.001 gram

To chapge fmm one metric unit to anothc.r.'use the same procedure described in Section II.
Use this chart: '
kilo - hecto - deka - gram - deci - qcnti - milli
Complete .cach of the following:

1. ‘mg=1g Hint: You are changing from grams to mg. Will )}ou move the décixhal left
orright? (right) ‘

2. 7g=425cg
3. lkg=72g="cg

4. 78cg=7mg

5. 17g="7kg ' .
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Section IV M ¢ Capacity (Vol

.~ “Mfie jfgk 19 the basic unit of measurement for volume. A liter of liquid is approx. equal 1o
one quart, mum]imisnomchnicallgmoﬁ'ncidpmofﬂwmwsymm. It is simply a

common nrame for a cubic decimeter (dm
1 liter (L) = 1dm3

idm

).

Ths volume of this dbox
is 1 cudic decimawr.
(1dm®ort L.

1dm

fdm

The metric prefixes used with linear ineasure can also be used with the liter. Symbols and
conversions work the same way they did for length.

Unit

kiloliter
hectoliter
dekaliter
liter
deciliter
centiliter
milliliter

Symbol

Value

1000 liters
100 liters
10 liters

1 liter

0.1 liter
0.01 liter
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

. 37L = 'mL
. 264mL = L
. 1kL = 7L

. 10kL = 7L

. 543mL = %L

[V -V SR
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Unit III - Chapter 1 *Data Analysise

Data analysis covers various sections ranging from reading tables and graphs to ratios.
Reading tables and graphs will be covered first.

Section Ia
1. op
Average QPA
Name l98§ 1986 1984 1982
Jeff 2.74 2.63 2.76 2.58

Kare: 3.33 323 300 3.02
Mary 2.12 1.99 178  3.02
Joe 212 243 2354 256
Tom 3.96 395 398 396

Before you begin answering the questions you should read the title which tells you what
the table is about. The rest of the information 1s 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.

¢. 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 froma 3.00in 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.

Average Weekly Earnings
1986 1985 1984
$456 3450 %435
$420 $400  $390
$238 $232  $226
$238 $230  $226




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.

¢. Who had the lowest waekly eamnings in 1985?
Hint: Look across the row for 1985 and sec that Mary had a weekly earning of $230.
¢. Who had the greatest rise in weekly eaming from 1984 to 19857

Hint: Subtract the 1984 carnings 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 ernings in 1985?

Hint: Find the column 1985 and subtract the lowest weekly eaming from the highest weekly
earning to get $220.
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Section Ib

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. Read the title.

2. Read all headings on columns and rows so you kiiow 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.

1.
Unemployment Rates
15
-
fg 10 . -
'g. -t
g L o
¥ s H
& -+ S
0

OHIO PA MINN ND YA IOWA

[ ] 1982
- Y

a. Which state had the highest unemployment rate in 19827

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 19847

Hint: 1984 is represented by back and lowest is Iowa.

Y
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. 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 1/2%.

d. What is the unemployment rate in Ohio in 1984?
Hint: The black section representing the unemployment rate in Ohio shows 9%.

€. Which state had the least and most amount of change in unemployme~  e?
Hint: The bars show the least amount of change in ND and the most in V2
2.

Amount of money spent weekly
= I
0 5 10 1S 20 25 30

a. How much does Kelly spend weekly?

Hint: 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?

Hint: First see how much each of them spend separately - Kelly-$28; Tom-$20; Bill-$21.
Then add the 3 numbers together to get $70.
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_A Imne graph is a graph that shows change, over a period of time, by a line that connects
points on the graph.

3.

Avernsge Monthly Temperature in PA in 1988

%0 4

60 -+
50 +

degrees

30 7
20 T
10

M | & ! i b |

-l

40 —mb———r—t+—r+——+——+—+

JAN. FEB. MAR. APR. MAY JUNE JUL. AUG. SEPT. OCT. NOV. DEC.
a. Which month was the coldest and what was the temperature?
Hint: The lowes: 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?

Hint: First find the point that represents June and go across and see that it is a little above 70"
to get 72°.
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Mrs. Smith's Aversge Monthly Grocery Bill

300 +

Py
. g

250
225 1

200 1

17 1
150 +
125 +

100 T

dollars

3 3 4 3 i " I -+ 3 i I n
Ll L] T T T T v 1 — v

JAN. FEB. MAR. APR. MAY JUNE JUL. AUG. SEPT. OCT. NOV. DEC.

a. How much does Mrs. Smith spend on groceries in April?

Hint: Find the point that represents April. The number should be a little zbove 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 ('own to find the month Dece:nber.
¢. 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?

Hint: Another way to put this is what is the difference. Find the amount spent in July and
Aug. and then subtract. $253 - $125 = $128.
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A circle graph looks like a pie cut into sections. The entire pic represents 100% ang the
slices represent part of the whcle.

Ann's Travel Budget

S398 air fare

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%)

¢. How much more does Ann spend on air fare than lodging?
Hint: Subtract the amount of lodging from air fare. (53.0 - 20.7 = 32.3%)

d. If Anndidn't go shopping and used that amount for food, how much would she have
for food?

Hint: Find amount for shopping and add it to the amount for food. (13.9+2.0=15.9%)

1=8
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Section Il _Mean and Median
The MEAN is the number you get when you 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

Hint: 82

214 214+4=535

2. 126, 360, 258

Hint: 126
360
+258
744

3. 27,138,350, 5, 990

Hint: 27
138

350

5

+ 990

1510

4. 237, 45.7, 53.8

Hint: 23.7
457
+ 538
123.2

5. 723, 824.3,26,7.8

Hint: 723
824.3
26
+ 7.8
1581.1

NOTE: If a student has a problem with these questions, the student can type "yes" for further
MEAN questions, otherwise, type "return" to continue this section.

6. The first 6 days in October were the highs of 53°, 55°, 63°, 39°, and 51°. What is the
mean highs so far in ( .tober? '

129
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Hint: Add all the temps. .

53
55
63
42
39
31
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)

Hint: Add the 3 monthly bills: L :
$117
$100

$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)

Hint: Add Mr. Brown's scores:

138
106
178
170
142
133
+ 131
145.4
7Y1018
2
31
28 _
38
35 ' ]
1018  Divide by 7: 3

The MEDIAN is the central aumber in a set of numbers written in order of size.
Examples: Find the median
1. 36,45, 56 (45)

Hint: The middie number is 45. _
2. 11,19, 25, 28, 37 (25)

Hint: The middle number is 25. -
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3. 270, 360, 471, 530, 725, 998, 1000 (530)
Hint: The mididle number is 530.

NOTE: Agair, students will have the opportunity to study more median problems if they don't
understand by typing "yes" otherwise "return.”

4. The scores of a girls' basketball team were 38, 80, 60, 73, 42, 44, 56, 82, 58. Whatis the
median? (58)

Hint: 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)

Hint: Arrange the scores from smallest to largest and then find the middle number.
15, 17, 20, 21, 2§

6. Here are 5 runners on the track team. 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
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ion and abili

A RATIO is a comparison between two numbers. It can be written with a colon, fraction, -
or word to.

Example: Write the following with colon, fraction, and "to." Reduce to lowest terms when
possible.

1. 1 woman to 3 men
2. 3 girlsto 6 toys

3. Sinches to 2 inches
4. 7right to 14 wrong
5. Sonto 3 off

6. In ashopping mall, Mary bought clothes in 3 out of the 5 women's clothing stores. Wntc
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 atest Janice got 16 questiors right and 2 wrong. Express the ratio of the number of
questions right to the total numoer of questions.

Hint: 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. Jimis 42, Sally is 36, and Sue is 38. What is the ratio of Jim's age to Saliy'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 written as two equal
fractions. For example: 34and68ce.nbewnttcnas3/ and 6/8. Thescama,ualfncnons
because you get 3/4 it 6/8 is reduced. If you write the statement 3/4 = 6/8, you have written a
proportion. ,

. The ratio of boys to girls at thcpanywasSto3 If there were 9 girls at the party, how
many boys were there?

Hint: The best way to solve these word problems is to use a grid.

1Y ? boys

gixls
Multiply the diagonals and divide by the unused number. Sx9=45and45+3 =1S.

2. Arecipe calls for 3 eggs and this makes 25 cookics. If you wanted to make 40 cookies,
how many eggs would you neec?

Hint: First set up the ratios on a grid.

3 l ? eggs

25 40 cookies

Multiply diagonals: 3 x 40 = 120
Divide: 120 +25=4.8

3. Janice went to the sweater sal¢ and bought 2 sweaters for $41 How much would it cost
for 5 sweaters?

Hint: Put information you know on the grid.

$41 ? Price

2 S Sweaters

Muutiply diagonals: 41 x § =205
Divide by 2: 205 +2 =102.5

4. Dur.ng a sale, socks were priced at 3 pr. for $3.60. How much would 8 pair of socks
cost?

" Hint: Put information on grid.




$360| ? Price

. Multiply: 8 x3.60 =288
Divide:

9.60

37 288
21
18

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)

Hint: Use the grid for your information.

{
512 789 miles

9 ?

Multiply: 9 x 789 = 7101
Divide: 7101 + 512 = 13.87

A PROBABILITY is a ratio written in fraction form. It is the likelihood that something will
happen.

Example: Probability = ible w
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 ﬁmt. digit 0-9, 10 second and 10 third; 10
x 10 x 10 = 1000) and Jim has 1 possitle 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 1.
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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
asks for the probability of girls that is 15, %g-which can be reduced to%.
4. Amy has 2 red sweaters, 1 purple sweater, 3 yellow sweaters and 2 gray 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?

Hint: The total outcome is 8 (2 + 1 + 3 + 2). Since there are 2 red sweaters there are 2

possible ways the sweaters could be chosen. %- = i-

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 answer is 5/16 and this cannot be reduced.

£y
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Unit IV - Chapter 1 -Arithmetic Operation Using Integerse

Sectionl  The Set of Integers

The set of numbers you used in the unit, Number Relationships, included zero and positive
numbers. Whole Numbers -- 0,1,2,3...

In algebra, you will extend this set to include negative numbers, numbers less then zero.
This is called the set of integers. Integers--...-3,-2,-1,0,1,2,3...

The set of integers include all positive numbers, all negative nizabers and zero.

Integers can be represented using a pumber line.

Cm L 1 L I 3 N
N\ T v i T 3 4 ~—7

A
5 4 3 2 -1 01 2 3 45 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 Operatirg Using Integers
Section] The Set of Integers
Section I Addition and Subtraction of Integers
Section I Multiplication & Division of Integers

Chapter 2 Algebraic Equations
Section] Variables
Section I Equations
Section ITI Solving Word Problems
Section IV Using Formulas to Solve Algebraic Equations

Chapter 3 Inequalities
Section! Introduction to Inequalities
Section I Solving Inequalities

Chapter 4 Equations With Two Variables
Section] Graphs
Section II Linear Equations
Section III Slope of a Line
Section IV Intercepts
Section VI Slope-Intercept Form

Each number has an gbsolute value. The absolute value of a number is that number's
dista.ice from zero on the number line.

V4 1 L 1 N + 1 1
< T T T+ 1 ¥ T

5 4 -3 2 -1 01 2 3

N -

D
v

$
5 6

al

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 - / /
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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:

15/ =(5)

I-5/=(5)

321/ = (321)

I-3/=(3)

Great! Now you are ready to add and subtract integers.
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Section Il __ Addition and Subtraction of &

Rule 1: When adding signed numbers (positive and negative numbers) add the numbers
without regard to the sign and use the common sign.

Notiée::h:t“t;: is not written +3 +4 = 47

Any number written without a sign is considsred positive.

Since 3 and 4 are both positive, the answer is positive.
Example: -4 +-3=-7

Add 4 and 3. Write the answer using the common sign (-).

Look at these examples using a number line.

44 3
4+3=7 s
————>
5 6 7

3 e 4 3 i ,'L I
1

+— 1Tt + 4—
5 4 3 -2 -1 O 2 3 4 5
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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
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Find -4 by moving 4 places to the Jeft of the zero. Move 3 more places to the left. The answer
is -7. Remember, move to the left for negative numbers.

Sometimes, you will be asked to add numbers with different signs.

Example: -4 +3=?

First, using the number line:

AT

< i } I 3 1 +—t 1

2 3 4 5 6 |/

Find -4 on the number line. Since 3 is positive, movc 3 places to the right. The answer is -1,
4+3=-1.

3 P
1] |4

i
7 6 5 -4 -3 -2 -1 0

1

Obviously you will not be able to use.a number line when adding la: ge numbers. There is
« rule when adding numbers with unlike signs.
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Rul¢ 2: To add numbers with different signs, subtract the smaller number from the larger
nurnber 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 abso! 1te value of the larger
number. Write the answer using the sign of the larger number.
-4+3=/4/-/3/=4-3

Practi lems:

Find the foliowing sums:

23 + +1/3
=31 + 217

Nonsw -
+
O
+
4
w
I

*If there is 2 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
fractions, 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 cf the number being
subtracted and follow the rules for addition.

Example: -11 - 4 =

.irst, change the sign of the number being subtrazted. (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.

EASY!!!
Now try these:

3. 12-10=

Hint: Numbers without s*ens are considered positive.
Hint: (+12) - (+10) =

Hint: (+12) + (-10) =

129




4, 14-25=
Hint: Rewrite if you need to as: (+14) - (+25) then follow the rule for subtraction.

5. §- (%) =

Hint: Rewrite using subtraction rule: +4/5 + 1/5 = 5/5

If you are having trouble on the GED wiuh addition or subtraction of integers, draw a
number line to help you picture the problem.

2 1
Example: 1 - ()
Z
3 =
— ———t——t+—+ + >
-2
‘12 L 0 1 2
EE T 3 ! 2

Find %- on number line. Follow subtraction rule: %— + (+%-)

170

107




108

Section Il Multiplication and Division of I

There are two rules for multiplication and division of integers. * If you remember these two
rules you will have no problem.

Rulg i: If the signs are the same, the answer is positive.
Rule 2: If the signs are different, the answers are negative.
Examples of nule 1:

4x3=12 Also writtenas (4) (3) = 12

Since 4 and 3 are both positive, the answer is positive.

NOQTL: Parentheses around the numbers with no addition or subtraction sign betwe.n them
indicate multiplication. (3) (6) = 3x6

(-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
7)==

What f the problem is (7) + (3) ?
Remember that division 1s the same as multiplication by the reciprocal. The reciprocal of

32 is? (135—)

The problem is now (7) x 35- = %2

Find the following products and quotients:
I, 6x4=

2)(-6)x3=

3) O =
4 (¢12)+ )=

5 =

Hint: Fraction bar indicates division or (-15) + (3)
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Before you go on to the next section, let's review the rules for addition, subtraction,
multiplication, and division of signed numbers (Integers).

\ddition:

Rpje 1: When adding signed numbers add the numbers without regard to the signs and use the
sign.

Rule 2: To add numbers with different signs, suhtract the (smaller) number from the (Jarger)
number and use the sign of the (larger) number.

Subtraction:

2ule 1: To subtract one signed number from another, change the (sign) of the’number being
(subtracted) and follow the rules for (addition).

Multiplicat { Division:
Rule 1: If the signs are the same, the answer is (positive).

Rule 2: If the signs are different, the answer is (negative).
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Section IV OQrder of Qperations

In many algebra problems, you will be asked to do more than one operation.
Example: 4 + (3x4) -2
To solve, you must fcllow 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 firsc = 4 +¢12)-2 ~
Look for mult. or div. - ihere isn't any so: Add ard 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 jnsice the () -- multiplication first, then addition.
s06-(10)=-4.

If 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 answe: would be:

6- (4x3 + (-2) =

2x3+(-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 .fthereisafr. onbar work on numerator and denominator separately. Remember,
the order of operations also apply within the parentheses.

Now, solve the following expressions:
1. ((3)+4x2=

Hint: Mult. first: -3 +4x2 =
3+8=

2. (10+4) (-2 -4x2) =
Hing: () first: (14) (-3-7) (8)
3. 3x-2)-(2x7) =
. 173
@ Hint: M)-(" - (-6)-(14) = .




4, -2+44 =
6)+ (6)

Hint: Remember, when there is a fraction bar, work on numerator and Aenominator separately.

Bint: numerator= -2+4 2) or(-2)

denominator (+6 + (-6) = -1

5. -3-2)= -7Q or
§-¢ =75 |
Hint: numerator first (10+4) (-3-2) =
() first = (14) ) = (-5)

- (14) (-5) =(-170)
Hint: Denominator 4-(-1)=(D 5

Q . ]74
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' Unit 1V : Caapter 2 «Algebraic Equationse

Section | Variahl
In algebra, letters are often used to stand for numbers that we want to find. These letters

are called yariables. Any letter can be used but x and n are the most common.

You will be learning to write glgebraic expressions using variables. An
expression is simply an expression that includes variables and aumbers instead of words.

Example: A number decreased by .

Let x = the number. So x - 5 is an algebraic expression.

Example Expression
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 /3 or 3 or n+3
Six divided by a number -g- @h
The product of three and . 72
‘a number 3b (remember, any letter can represent the variable or unknown)

Rewrite the following as algebraic expressions. Use x to represent the unknown.

. A number increased by fifteen
The sum of a number and six

The product of four and a number
. Six times a number

. Three less than a number

. A number divided by 7

AN BN —




Section Il Equat

Anmmlsastatancntmattwoamoumsmequal 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

15
-;-—3

To solve an equation you will find the number which makes the equadon true.
Sometimes, you will be able to see the answer immediately.
Example: 4+ x=5 Youknow that4+1=5Ssox=1. 1 is the solution to this equation.
But sometimes, the answer is not this obvious.
Examp_l;: 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 one 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
+ (-15) =+(-18)

X = 59 59 is the solution.

To check the solution, substitute it for the variable. x +15=74, 59 + 15 =74,

Look at this equation: 5x =20 You car. solve this equation using the Multiplication Property

of Equations. The variable's value does not ¢h. _e if both sides are multiplied (or divided) by
the same number.

5x =20

!
#i,._ 2. Both sides divided by'S
!

1x =4 4 is the solution
Simplify: x=4

NCTE: When the number 1 appears before the variable, 1x, the variable is written by uself
since any number multiplied by 1 is itself.

Q

176
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Sometimes, you will have to combine similar (like) terms before solving an equation.

Example: 4x +9-2+x=32

,.}-

4 9 X and xmtcmlsorexpmssxonsbemgaddedorsubmcwd

-Terms consxsnng of numbers only (9, 12) are similar.
-Terms containing variables (letters) must have the gxact same vambles to be considered
similar terms.

- similar. 4x and x are

Consider 3x and 3xy. These are not similar. 2y and l7y - these gre similar.

Tosolve 4x +9 -2 +x = 32.
Combine terms: Sx +7 =32
Add-7: S5x+7-7=32-17

5x =25
Divide by S 5x = 25
5 5 x=5

Are the following similar term? Yes/no

Sxy, 5x (no)

3xyz, -xyz (yes)

1/3x, 5 (no)

1/3x, -2/5x (yes) -
3’ 4 (YCS)

Examine the following equation:
Notice that it is solved by first combining similar terms and then by applying the addition
and multiplication properties for equations.

4x + 14 = 6x
3x + 14 - 6x = 6x - 6x
Add 6x t> L >th sides (you want to have x on one 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 i
x=7 Simpliry.

Solve the equations:

. 11x-12=9x +2

Hint: Use addition property to get the variables on on. side.
Add (-9x) to both sides.

H__; Add 12 to both sides.
Hint: Divide by 2

177
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x

2. 2x+17=23 «x=

Hint: Add-17
Hint: Divide by 2

3,

3x+4=3+4 X=

Hint: Add -4 to both sides (3x =0+ x)
Hint: Add -x to both sides (3x -x=0 +x-x)
Hint; Combine terms (2x =0)

dint: Divide by 2 (23’5-=g-) | X

Reminder: If the numerator of a fraction = 0, the fraction = 0.

178
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ving W

Being able to translate a word probiem into an algebraic equatica is the kgy to solving word
problems.

First, you must determine what you are solving for and let this be representzd by the
variable.

Then you must use the other relevant information to write an equation.
The final step is solving the equation to find the value of the variable.

Example: There are cwice 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; Divideby3 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 sum 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 = £x

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 consecutive numbers is 31. Find the numbers.
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Hint: Let x = the first number.
Hint: 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?

Hint: Let x = number niissed
Hint: 23x = number comrect
Hint: 23x+x =120

3. The sum of two numbers is 20. Their difference is 4. What are the two numbers?

Hint: Let x = the larger number
Hint: x - 4 = the smaller number
Hint: 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 ¢ach month if 365 units were sold
altogether?

Hint: Let x = number sold the previous month
Hint: 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?

Hint: Let x - economy ticket; so x + 50 = first class ticket price.
ap: x +x+ 50=420

6. Meredith makes 2 investments with her $10,D00 inheritance. The first investment is
$2,325 more than the second. Find the amount of each investment.

Hint: Let x = first investment
Hipri: x - 2325 = second investment

Hint: x +x - $2,325 =$10,000

First investment =
Second investment =

180
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Section IV Using Formulas fo § . :

A formulj is a rule that is always true. You will learn to use many formulas to help you
solve problems in aigebra.

To use a formula you substitute values you know into the formula and solve for the
unknown value. -

Example: Distance =RatexTime 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 _¢s it travel?
Using the formulad = nt: r =40 mph; t = 3 hours
d=n d=(40) (3)
d = 120 miles

Sometimes you will be given the distance and the time but not the rate.

Example: A twain waveled 315 miles in 9 hours. How fast (what rate) was the train traveling?
Usingd=rt
Substitute 315 ford; 9 for t
Rewrite 315 =r(9)
Solve for r (Use property for multiplication in equation)
Divideby9 2> =32 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.

d Y t

car S5x 55 mph 3

helic. |175(x-3) |175mph| 4.3

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 = rt 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)
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First simplify: §5x = 175x - 525

Add -175x -120x = -525

Divide by -120 x= 4 1/3 hours.

So the helicopter will overtake the car in approximately 4 1/3 hours.

Soretimes, you will be asked to solv  a problem involving leaving from the same point
and traveling in opposite directions.

Example: A car ieaves Johnstown traveling east at 45 miles per hour. Another car jcaves 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 informstion you have. Let x = time.

d Y t
cari 45x S X
car2 55x 55 b 4

You also know that the to.al distance traveled by both cars is 220 miles, so
45x + 55x = 220.
Solve for x 100x =220

x=22h wursor2 !/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.

Example: A train (A) leaves a statios and thav-:is nosth. Another train (B) leave a station 132
miles away and travels south. Train A is traveling 10 mph faster than train B. The
twe trains will meet in 2 hrs. How fast is eaca train traveling?

Look at a picture.
Trein A ——> &——  Tnin B
o— @
132 miles

Trains A and B will meet some where 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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d ¢ t
TrainA| 2x X 2
Trin B2 (x-10) | x-10 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 soTrain A d=x2or2x
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 R
2x+2x-20=132 g
4x -20=132 o
4x =152
x = 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 formuli for finding perimeter of a
12ctangle. 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
lergth are the sides?

Let x = width; 2 x =length.
Substitute what you know into P = 2! + 2w

P=12" s012=2(2x) +2(x)
Solveforx 12=4x+2x
12 =6x
2=x

x = width = 2"
2x = length = 4"




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
triangleis P=a+b +¢

c

If side a = 8" and is twice as long as side b, how long is side c?

Hint: Substitute what you know into the formula. P=a+b+c¢

fu—y
o0
=

6 oy
TR

M s OO
~
1Y)
I
P
~
o0
|
&

l8u=8u+4n+x
18=12+x x=9"

2. Mary's car is traveling 65 mph. How far will she travel in 4 hours?
d=n

Hint: Which value are you solving for? (d), rort?
Hint: Substitute: Letx=d r=65 t=4
x =65 (4)

3. Mary walks at a certain pace for 2 hours. Elizabeth walks 2 mph faster than Mary. At the
end of 2 hours Ma-y 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  soMary walks 4 mph

Hint: How fast does Elizabeth walk? (6 mph)
Hint: Soive for distance rmaveled by Elizabeth
x:=2:6(2)
x=12

4. The formula for v 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?




122 Hint: Substitute: A =216 W =x (the unknown variable) 1= 6x (6 time~ the width)
216 =x(6x) (a variable times a variable (x)(x)

216=6x2 = x2read x squared
36 =x2

Hint: If x2 = 36, what number times itself equals 36? (6)
Right, 6 x 6 = 36.

5. The interest formulais I=pxrxtorl=prt.

I = interest

p = principal amount invested
r = rate of interest

t=time in years of investment

If T = $1200 and the rate is 10% and the principal invested is $4000, find the time of
investment.

Hint: Substitute what you know, let the unknown be the variable.
1=%$1200 p=%$4000 r=10% t=?

Hint: 1200 = (4000) (10%) (1)
1200 = (4000) (.10) (1)

1200 = 400 (1
1200
00 <!

*For review of % go to Unit I, Chapter 3, Section IV)




Unit IV . Chapter 3 +Inequalitiese

Section | Inwroduction to Inequalit

. An jaequplity means that two algebraic expressions are not equal. One expression is either
greater than (represented by >) or less than (represented by <) then the oiher. Sometimes an
expression is greater than or equal to the other expression (2), and sometimes it may be Icss
than or equal to the other (<).

Examples:

x > y read x is greater than y

y < xread y is less than x

A > Bread A is greater than or equal to B
B < Aread B is less than or equal to A

An inequality may be represented on a number line.

Example: -2<1
Q..__—
<“—F—t—+—+—+—+—+—+—>
3 2 -1 01 2 3 4

-2is to the left of 1 on the number line so itis less than 1.

1>-2 This true as well since 1 is to the righy of -2 on the number line.
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Section Il Solving Inequalit

Consider the'inequality - 2 > -4

o—»
<1 1 - —_ N N 1 1N
N\ 1 A v  § v LS v | § v rd
4 -3 -2 -1 0t 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 all values to the right of -4 on the number
line are solutions to the inequality x > -4 This solution is represented on a numbcr line with an
open cu'cle at -4 and a solid line on the numbe. line.

Example:

X>-4
3 + '

g ot}
-4 3 -2 101 2 3

1 hY
A rd

If the solution or inequality 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.

x2-4
i B Y 2 kN
L] ¥ Ad v ¥

4 3 -2 -1 01 2 3 4

N
va

The solution to the inequality x > -4 is represented by a ¢losed circle at -4 (since -4 is also =
to -4) and a solid line over the rest of the number line to the right of -4.

To solve an inequality, you follow rules that are very similar to solving equations.

:3x-T<2x+1
Add-2x 3x-2x-T<2x-2x+1
Combine terms x -7 < 1
Add?7 x-7T+7<1+7
Combine terms x <8

Graphx < 8
< ' 0
A T | i 1 1 — N M i | I S 1 N
< —r T T T T 1 T T M L4 v T R 7
7 65 4 3 2 -1 01 2 3 46526 7 8

Example: 2x+4<x+3
Add-x 2x-x+4<x-x+3

Combinetermsx +4 <3

Add-4 x>-1

*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.
177




Example: x+6<5x-6

Add -5x  x - 5x + 6 > 5x - 5x - 6 (Inequality reverses)
Combine terms -4x + 6 > -6

Add-6 -4x+6- 6 <- 6 - 6 (Incquality reverses)
Combine terms -4x <-12

Divide by -4 x> 3 (Ineqy-lity reverses)

Notice that wken you added a negative number to both sides the inequality sign reversed
(cach time). Notice that when you divided by a negative number the inequality sign reverses.

Check your olution to be sure it is correct.

x>3 Substitute 3 for x

3+46<5()-6

9<9 _ .

Is this true? NO, 9 is not less than 9 so you know that the solution to the inequality myst be
greater than 3. .

Therefore: x > 3 is correct. .
Just to be sure, :ubstitute 4 for x. (4) -6 6 <45 “4)-6

10x ¢

" Yes, 10 is less than 14, so 4 is a solution to the inequality.

Solve: (Remember the rule for adding, multiplying and dividing using negatives.)
1. 4x+12>00 '

Hint: Add-12 4x <48 Notice the ineguality reverses.
Divide by 4 x<12

2, 5x>12-3x

Hint: Add3x 5x+3x>12
Combine 8x>12

Divideby8  x>%% or3

3. Graph the inequality x > 2. Which is correct?

A M+ O —t—
3 2 -1 01 2 3 4
B. &— e p—j— —
3 -2 -1 01 2 3 4
C. & S W P
3 -2 -1 0t 2 3 4
D. €mp—p——
3 2 -1 001 2 3 4
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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
Divideby2  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 statement true.
Hint: Rewrite as an inequality since more than one number will soivz this staiement.
Hint: 5x +2 (?>) 4x + (1)
S0 Sx+2>4x+1
Now solve the inequality:

Hint: S5x +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
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Unit IV - Chapter 4 *Equations With' Two Variables

Section]  Graphs
Consider the following graph.
A
Quadrant 1 Quadrant 1
> positive numbers
. <y wxis
negative numbers positive numbers
- A ~ | AN ~
< =9 ?
origin \ X axis
>negauve numbers
Quadrant 11T Quadrant IV
\

The horizuntal 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 origii on the x-axis and below the origin on
the y-axis.
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If you are given a point with an x value and a y value, it can by plotted on the graph. (x,y)

x =2 -- the x-coordinate
y=4 -- the y-coordinate

(2, 4) is called an ordered pair.

The x coordinate always comes first in an ordered pair. The y coordinate comes
second. :

Written (2, 4)

To plot (2, 4) first find 2 on x-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 up.
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Now plot (-2, 3) left 2 and up 3. Remember the x-value is always first.
Try (4’ '5)-

Now name the following ordered pairs.
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Answers:
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An cquation in two variables can have many sections.
Example: 2x+y=12
The solutions to this equation are written as ordered pairs. (x, y)

To find solutions t0 an equation with two values (a lincar equation), choose a value for one
value and substitute it into the equation. Solve for the other vanable.

Suppose we let x = 3 in the equation 2x 3-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)

AY
1)”
-9
+ 0
17
- 6
& Plot(3, 6)
T 4
T
- 2
1
——— e Y e 4
7 6§ 4 3 2 -1 Y§1 23458567 %
T -
2 x velue | y velue
- 3
3 6
dh*
s 1 10
T+ 6 4 4
\' 4
Now substitute x = 1
2 +y=12
2+y=12
y=10
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x=4 -
24)+y=12 5
8+ y= 12 3
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 point on this line (which continues indefinitely in both divections) is a soiuiion to the A
ulmm. ;‘;"‘
HINT: To graph the solution to a linear equation, you need to find only two soluticns or
ordered pairs because any two points detennine a line. o
Example: Graph the equation x +y =2 :
Step 1: Make a table comparing x and y values. “
Step 2: Choose two x valucs (any two numbers)
0 -
-1 a ~d
Step 3: Substitute the x value into the equation and solve for y. ’

Ve
-1 +y=2

y=3

Step 4: Write the ordered pairs (x vale, y value) ;
(O’ 2) (' 1 ’ 3) "

Step 5: Plot these two points.

fioot

“r
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+ 4
- 2
-
+
+ 5
|

A 4

Step 6: Draw a straight line through these two points. The arrows on the ends of the line
indicate that the line extends indefinitely in both directions. All points that fall along "z
this line are solutions to the equation.

For each of the following, decide if the ordered pair is a solution of the equation.

1. &x+y=12 3,0 (yes)
2. &x+y=12 (1, 16) (no)
3. 2x+3y=15 ©, 5) (yes)
4, 2x-3y=-2 -1/2, 1) (yes)
5. x+y=16 (-4, 14) (no)
Example: x+y=4
y
3 (1,3)
¢ N\@.2
1
x X y
3 32 <4 V1 23 S A
1 113
: 2 2 |2
S X

The ordered pan youplotted to find this solutian are (1, 3) (2, 2)
x,y) (x5

L 196
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Slope =changeiny = 3-2 = 1 or-1
change in x 1-2 1

Theslopeof x+y =4 is -1

change iny

change in x

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.

127




T.e slope of a line is a measure of its steepness.

A positive slope indicates a rise from the left of the graph to the right.
A y
< 1/ \
N / 7x o
\ 4

A negative slope indicates a line that falls as it moves from left to right.

/\y

\

A\ 4

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 lock at one more example on a graph. y=3x-1
Substitute x values and solve for corresponding y values.

x|y
112 x=1 y=3(1)-1
5

=2 (1,2)
x=2  y=3(2)-1
= @,5)

N IR N TS
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Slope is positive since it moves up from left to right.

x y x y
1,2) (2,9
VA
slope = changeiny | (2-5) -3
v changeinx ™ I-ZA T

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.

N
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Attt +—
7 6 5 -4 3 2 - 7

T-2

- -3

14

+ 5

+ -6

A 4

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 =changeiny = 8-4 =4 = 2
changeinx 3-1 2 1

This line has a slope of 2.
For every increase of 1 in the x value, there is a corresponding increasc or rise of 2 in the y
value.

Two lines with the same slope are parallel.
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The x intercept is the point where a line crosses the x axis.
The y intercept is the point where a line crosses the y axis.

To find the x intercept, use zero as the value for y. -t

Example: x+y =4
y=0 x+%=4
X = s

N

4

(4, 0) is the x intercept
To find interccApt, use zero &s the x value.
x=0 +y=

y=4
(0, 4) is the y intersept.

Find the x intercept of the following equaticns:

2, x+3y=6 .
Hint: y=0 x+3(0)6=6
X=

Find the: y intercept for the following:

1. 2x+y=4
Hint: x=0 2(0)+y=4

y=4
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3

Smmml__ﬁmEhmmmuﬂm |
Now that you understand that the slope (usually represented by the letter m) of a line

measures its steepness and tells the dmcnon of the line. K

Im>0 mcmasmgupfmmlcfttonght
Ifm<0decreasmgfmnlefttonght

Youalsolmowthatthexmtcmepnsmepomtwhemd\ehnecrosmthexmsmdd\cy
intercept is the:point where the line crosses the y axis. -

NOTE: A line // to the a axis will not have an ¥ intercept. A line //to the y axis will not have a
y intercept.

y b3

/7 \. , ;w h e~
purallel © y axis so no y intercept

<€ > parellel © x axis 30 no X inwrcept £
™ >x ‘
\ B =
{
Now that you understand intercept and slope, you can leamn to write a lmear equationin a &
special form called the slope-intercept form. 2

y=mx+b
(slope) (y mtercept)

Example: Given the equationy = 3x + 1

mslope) =3
y intercept is (0, 1)

To change a linear equation into the slope-intercept form, you must rewrite it with the y on
one side of the equation.
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) 3 §x+y=7
-Addog! “oy=-3x+7
(slope) (y intercept) (0,7) .

~- @..

y
0
» ®
¥ 0
on 47~ |
R slope = -3
P era increase of 1 tn x value
: results in decrease of
"‘1(1,4) 3inyvalwe
) T o
r 2
41
L e e e . s > x
7 6 8 43 32 1012 $ 6 7
-le -’
- .2
-
+ 4 -~
-».5
- -6
&

Change each of the following to slop-intercept form. y=mx +b
1. 3x-y=4

2. x+y=$§

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=changeiny 3-1 =2 =1
changeinx 4-2 2

2. (1,3)and (2,5) m=
Hint: m=33 =2 =2
a1
N . 204




3. 3,5and (2,-1) m=
4. 9,0)and 6,) m=
Hint: 00 = 0 =0

- 96 3

AlinewithaslopcofuroiEhorizontal It has no slope or zero shape.

You know that for two hncstobepamllel, theymusthavethesameslope Determine
which of these equations are parallel.

l.y=3x+4
y=3x+2

Hint: m=3 for both equations

2. S5y=3-4x
8x + 10y =1

Hint: First rewrite equations in slope-intercept form (y = mx + b)

Sy=3-4x
y=3/5-4/5x ory =-4/5x + 3/5 m=(-4/5)

& +10y=1
10y=-8x +1
y=-4/5x + 1 m = (-4/5)

3. y+2=5x
Sy +x=-1§

Hint: y+2=5x
y=5x-2 rna=(5)

Sy +x=-15
Sy=-x-15
y=-x/5-3ory=-1/5x-3 m=(-1/5)

N
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Unit V - Chapter 1 *Geometrye

Geomeltry is a section of mathematics that deals with nweasuring lines, angles, areas, and
surfaces. The first item iat must be covered is terms that you should be familiar with.

Section [a.
Match the following terms with the definition:

b e
8
g
Ly

an angle with more than 180" and less 360°
unit of measurement of an angle

an angle of less than 90°

angle wit;nh exactly 180°

two lines that extend from the same point
an angle of 90°

. angle with more than 90° and less than 180°

@ o a0 o

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?

4 ’
N P
Hint: Since this angle i< smaller than a right angle it is acute.
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1% 3. What kind of angle is angle M?

\M
QL

N

nglp The angle is larger than a right angle but smaller than a straight. Angle M is an obtuse
angle.

4. What kind of angle is angle B?

B

£

dint: Thisis a straight angle because it looks like a straight line,

5. 'Wnat kind of angle is angle D?

D

Hint: The sides of this angle is larger than a straight angle.
6. Determine the degree of angle F.

—
‘
L

F
Hint: Since this is a right angle it is 90°.

7. Identify this angle picture?

T~

Hini: This is an acute angle because it is smaller than a right angle.

8. Identify this angle picture.

Q . 2‘]7
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Hint: This angle is larger than a straight angle so it is reflex.

9. What type of angle would be 280°?

Hirg: This is a reflex angle because it's snore than 180" and less than 350°.
10. What type of angle would be 180°?

Hint: A straight angle has exactly 180°.

11. What type of angle would be 20°?

Hipt: An acute angle is less than 90°.

12. What type of angle would b= 178°?

Hint: An obtuse angle is rnor than 90° and less than 180°.

13. Identify this angle and t ic 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.

Hint: This is smaller than a right angle which tells you it is an acute angle and is anything
less than 90°.

-
U

15. Identify the angle and degree.

N

Hint: A straight angle is like a line and exactly 180°.
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Match the following terms with a definition.

com;itlcmentary angglles
supplementary angles
vertical angles
opposite

. adjacent

. parallel

transversal
corresponding angles
alternate interior angles
10. alternate extetior angles
11. perpendicular

e

a pair of angles whose measures total 90°

angles that are across from each oth.r when 2 line intersect and they are equal.
two lines that form right angles T
angles-that are across from each other

2 angles next to each other

a pair of angles whose measures total 180"

2 lines that run next to each other and never cross

a line that crosses 2 parallel lines

when transversal cuts 2 parallel lines the angles on same sxde and same direction equal
2 angles on opposite sides of transversal and face inside parallel line are equal

2 angles on opposite sides of transversal and face outside parallel line are equal

eI O O oD

Again, if student does not understand these terms he/she can type "yes" for more
insiruction. Otherwise, by typing "return” the stident can continue to the next section.

1. What is the measure of angle ABC and what are these angles called?

Wi

S

68°
B D

Hint: Since it is a right angle it tells you that they are complemcmary angles and togethcr the
angles equal 90°. Angle CBDor 68 - 90° =angle ABC or 22"

¢
2

2. What is the measure of £ ABC and what are these angles called?

"y

[
LA
>
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Hint: Since this isa straight angle that tells you they are supplementary angles and together the
angles equal 180°. £ CBD or 134° - 180" = £ ABC or 46",

3. Whatis the measure of £ B and what are the angles called?

I;hm Angles across from each otherareequal vertical. Therefore, lfé Ais 52° s0 is ZB.
4. Whatisthe complement and supplement of an angle that measures 42°?

H;gj, A complementary angle totals 90° so, 90-42 =48°. A supplcmentary angle totals 180 $O
18N - 42 = 138°.

5. Find the measure of angle X

° Hint: £ Z equal$ 53°. ZZ and £X combined form a straight angle which is 180°. 180°-
53°=127°. £X =127

6. What is the measure of ZA and what are these angles called?

Hint: ZA and ZCare correspondir;g angles end by definition they are equal. Therefore
ZA and ZCand ZA =98". '

210
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7. What is the measure of ZA and what are these angles called?

i"f<'_ P H
& B/ G

Hint: ZA and £E are alternate exterior angles, therefore, ZE=ZA and LD =ZH so £ZA =
103°.

X

* 8. Whatisthe measure of £B and what are these angles called?

A /H L
A

D/E

Hint: Angle B and angle F are alternate interior angles therefore angleB = angleF and angleC =
angleG so angleB = 81°.

9. What is the measure of £ E and £ D?

‘92°= A / S '
/7 H
B,/G
' < /F
D/E

Hint: Because £A = 92° so does £ZE because of alternate exterior angles. Then £E and £ZD
combined form a straight angle which equals 180°. 92°-180"=88".

211, - . . z
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£E?.,

. Hint: #¥ou know £D = ZH because of aliemate exterior. If £D = 35" then to find £C subtract
35 from 180 (straight angle) 180-35=145". Finally £E also is 145° because of vertical angles.

212
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Unit V - Chapter 2 «Geometry Shapes®
ScctionIla.  Ouadrilaterals

Things to remember:
1. Quadrilaterals are four sided and angles total 360°.

a. square - four equal sides - four right angles.

d

ol O
F

b. rectangle - opposite sides are equal and four right angles.

c. parallelogram - opposite sides are equal and parailel.

L7

d. rhombus - four equal sides and opposite angles are equal.

LS

114

Do the following ;Sroblems:

1. What is the length of AD and the measure of ZB in this square?

A D
23in.
B C

Hint: Since this is a square and all sides of a square are equal, AD=23in. A square also has
four right angles so ZB = 90".

2. What kind of figure is ABCD and what is the length of AB?

A 15in
/ D AD parallel © BC
AB parallel o DC
/ 12in
B c

15in
Hint: The figure is a parallelogram and since opposite sides are equal AB = 12 in.; same as
DC.
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7" 3. Whatis the perimeter of this figure?

YA

Hint: Rcmunberthatapunnewrof figure is 1 e distance around the outside. You shculd
add all the sides: P = S+S+S+S or 50+24+24 = 148 inc.

4. Mr. Grig wants to put a fence around his rectangular yard. The’{ard is 46 yards long and
38 yards wide. How many yards of fencing will Mr. Grig need

46N
e B

46
Hing: 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 6gard you know that opposite sides are equal.
Now add the sides P—461~46+38+38 =1

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 Zeet

-

Hint: Since a square has all equal sides, each side is 21 feet. This time you are finding the area
of a surface which is 8 number of square units inside a figure. A=1w or A=SXS;
A=21x21=441sq. ft.

6. ;‘he pgrimeter of a square house is 2,404 yards. How many yards is each side of the
ouse

Hirg: 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=12x5=60

8. The?arca of a parallelogram is 22 square feet. The heightis 11 feet. What is the length in
feet

- Hint: Use formula for area A=Lw - now fill in the numbers you do know.

22=Lx 11
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Things to remember:
Circle - a closed curve that all points from center are equal distanc::.

rdfus

Diameter - line through center of circle

Radius - line from center to outer edge

Circumference - perimeter around circle: C=rd; 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 S in.

Hint: C = nd; fill in what you know: C=3.14x Sin. =15.7

2. Find the circumference of a circle with the radius 4.32 in.

Hint: C = =d - since radius is given double the radius to get the diameter.
4.32 + 4.32 = 5.64 diameter.
C=3.14 x 8.64 == 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 ske run?

Hint: C =nd; 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 x4 =3,768

4. Find the area of a circle with the diameter of 12 ft.

Hint: A = nrZ; Since radius is needed for the formula divide the diameter in half: 12+2=6-
radius. A=3.14x 62 =3.14x (6x6) =3.14 x 36 = A = 113.04.
Notice that 2 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?

Hint: A =nr2; A=3.14x 42 A =3.14 x 16 = 50.24 sq. in. altogether arca 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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triangle with 2 equal sides and angles opposite equal sides are equal

triangle with 3 equal sides and angles each measure 60°

two triangles that are exactly the same

congruent triangles of sides

congruent triangles with 2 sides and the angle in between equal

congruent triangles with 2 angles and the side in between equal

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:

-

LY XX g

1. What is the measure of ZC and what type of triangle is it?

A

Hint: Because the triangle has 2 equal sides you know that it is an isosceles tria~gle and that £
B = Z C. Therefore £C =8° N

~.
~ ..
T e -

2. What is the measure of ZC and what type of triangle is it?

218




3. Find the measure of ZM

Hing: Angles of every triangle add up to 180°, not just equilateral triangles. First, add
angles you know. 12°+110° = 122°. Then subtract 180°. .

180°-122° = 58°; so LM = 58°

4. Find £B

o
c < B

Hint: Add: S6° +42° = 98" Subtract: 180° = 98° = 82".

5. Find ZO

M

o
Hint: Add: 120° + 47° = 167°; Subtract: 180" - 167° =13°

6. Find the perimeter of this triangle.

10 in

4in

7in
Hint: Add the 3 sides to find the perimeter: P =4+7+10=21.
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" 7. Findthe perimeter.

" Hint: Since 2 mﬁO‘ﬂwodummstbeéO‘alsowbwhmkunmeqmmml .
triangle which has 3 equal sides. P=6+6+6=18.

8. Find the srea.
" sa /0 .
4R
y A fu
14K

Hint: A = 1/2 bh; bebase and h=height.
A=12(14x4)=1/256=28

Remember that the height is the perpendicular distance from any angle of tmmgle to
opposite side.

9. Amanglr\\nmanamofusq in. and a height of 6 in. Whuxsthebasemmchw?
Hint: AIbh Fill in what you know.

1

A =xbh
24 = 3 b6
10. I’l‘l:n’e figure below shows a lot that will be used for the loca! fair. What is thc ares of this
ot .
80 W
)
i
|
S0 :
m
1 ¢ 160 W > |
Hint: First figure out the area of the rectangle. Remember A = 1w
A =50 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 mctangle to get the base of the triangle. 106-80-26 yd.

.218




A =650 sq. vd.
Now add to get the total: 650 + 4,000 = 4,650 sq. yd.
11. Are these two triangles congruent? ot

Hint: 2sxdesandangle'\fonemanglexsequaltonldesandcmpmdmgangleofanothcr
This is the SAS requirement. ;

12. Are these two triangles congruent?

i f 7
/\ i3°z7 il 30 27.f <
7

Hint: The angles are equal and congruent however, even though the sides are equal, they don't
correspond.

13. Find the length of the unknown sidc. -
? 3
?
i6in 3
b A
_1 Y.
12 in.
Hing: Fill into the formula C2 = a2 + b2
c162 + 122
c2 =256 + 144
c2 =400
c=20

14. Find the missing side
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" Hint: c2=a2+b?

N g=42+b2
2516 +b2

-16_-16
9=
3=b

“" Remember c2is 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

AR S miles

Mr. Smith's house
Hint: c2=2a2+ b2
N c2 =102 +42
c2=100+16
c2=116
c= 108

o 220




Unit V - Chapter 3 «Volume-
Section ITl_Volume

Volume is the number of cubic units of .spacc a figure occupies and V=lwh; V=s3; V=nr2h
Complete the following:
1. Find the volume of this rectangle

31t

PR I S

6 ft.
51t
Hint: Put the numbers into the formula. V=lwhorSx6x3=90

2. Find the volume of this rectangle

=p"

6m
i0m .
Hint: Put the numbers into the formula: V=lwhor 10x6x 2 = 120

3. Arectangular 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
3960=40xWx 1l
3.960 =440 w
440 440

9=w

4. Find the volume of this cube.

3in

. ,’_--“ E
|‘ ’ 3in :
| :

e R ad

3in
Hint: Fill in the numbers to the formula. V=S2or6x6x 6 =216

o 5. Find the volume of this cylinder.

221
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30 £t

N’

. Hint: Put into the formula what you know.

V=314

"

V =nr2h
V=314
V=314

height?

Then put

V =xr2h
1243.44 = 3.
124344 =3,

124344 =
113.04 1
11=h

V=mlh
V=3.14x 52x 30

x25x30

VvV =2,355
6. Find the volume of this cylinder

CE “"10m

SOm

Hint: First find the radius since the diameter is given. r = 10+2=5
Now fill in the formula.

x52 x 50
x25x50

V =3.925
7. A cylindrical pipe has a diameter of 12 in. and the volume is 1243.33 cu. in. What is the

Hint: First find the radius. r=d+2o0r12+2=6

into the formula what you do know.

14x62xk
14x36xh

13.04

222




N — > horisontl; x-axis

".veiﬁcal; yaxis

-This grid is used to help locate points. .
-The first number of an ordered pair is an x-coordinate and the sccond is a y-coordinate.

-When starting to locate points begin at the origin which is where the w.:es cross. )
-Positive numbers are the right on the x-axis and upper part of y-axis. Ncgauve numbcrs are
the left on the x-axis and lower part of y-axls

-

Plot (3,2) . . .
/\y
022)
< o) > x
(3) .

A 4

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.

ja%)
h¥)
(9%




/)ﬁm‘t;’i«.’;““’:; e—— S e 0 e e T AT S N DL SR e TR e e &S T

~ Complete the following: \
_,_ 1. lz’l%t )tGhe following points: (1, 2)A, (-2, 4)B, (5, 'S)C, (2, -3)D, (-3, -4)E, and (0, -2)F, (-
;
>::~ o B o c
o A #
G N
< - 7
8y
‘D
B
® X =
A'4

Hint: Remember on the x-axis (dealing with the first numbu') 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) @.2
A "B

4

. ‘ e (1,-3)

v
Hint: To solve, just count the spaces or units between the two points, .

3. Whatis the distance between the ordered pairs? (5, 3) and (4, 3)?
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Hins: The secondnumbcroftheadctedpmrsnsdxesamesothehnejommgmepomtsns

parallel to the x-axis. Using the 5 and 4 the distance must be 5 - 4 or 1 unit.
4. Whatis the distance between (0; 7) and (0, -1)? -

Hint: Usingthe y-coordmates 7 and -1 this tim€ you must add the numbers since it is negative
1. 7 + 1 or 8 units.

5. Find the distance between (3, 5) and (3, -3): -

" Hint: 5+ 3 or 8 units.

6. Find the distance between (3, 5) and (3,3) *

" 'Hint: 5- 3 or 2 units.

7. What is the perpendicular distance from 0 to line MN?

/\.y.

Z N\

S 8 7 X
/ N :

/ (-2,-2) N (5, -2)

O ¢-- 1

A\ 4

. Hint: First draw a line perpendicular from point O to line MN. Label that point with a letter

(Q). Next find the length of OQ. Point O is 2 units above the x-axis and point Q is 2 units
below the x-axis; 2 + 2 =4 units, Thercforc the pcrpendlcular distance from O to-MN is 4
units.
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8. Find the perpendicular distance from A to BC

y
Al
A(.ll 2) |
| 2
< } -> X
{
|
|
i
|
p DU \
B(3,3) D ca,
\ 4

Hint: Point Dis (-1, -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?

. Y

\ 4

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 find the hypotenuse or line .B.

C2=a2+b2
C2=42+52
C2=16+25
C2=41 .
C=64 I

2?6
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Another way of doing this problem is using the distance formula:

a= w‘z' 0 .y ; 75’

X, and x, e the first oxdered pais and y, and , is the second. ‘The first ; ~4
point(x., 7.) and the second (x_ A ). . T

d=  (2--3)2 + (-1-3)2
4_1[521' 42«‘

d= v 41 d=6.4

10. What is the distance between points S and ?

T\

4\

Hint: Make a horizontal and vertical line. Line RT = 5 units and line ST = 4 units.

C2=a2+ b2
C2=424+52
C2=16+25
C2=4l

C=64 or

, 257
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d-sz-x,)z *(’2. y,)z

1=V @92 + (1.2)3
d.fsﬂ 42
dtv 41 d=6.1

11. What is the distance between point (5, 3) and (-2, -4)?

lﬁilj.m: Use the distance ‘-rmula or you could plot the numbersand . the pythagorean
eorem.

d-W:;-x,)z "(yi y,)z

tu) (2:5P+ (-4-3?
d= Y 7%+ 72

d= V 49 + S
dsv 98 d=99

12. What is the distance between point (6, 4) and (-1, -5)?

"m"z' x)? +(y - y,)2
2

a=)/ 162+ (5-22

2?8
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13. Find the ordered pair for the midpointofline AB

8 N y
A
(4,2) ,
/T 7 X
midpoint
B
(-2,-2)
A\t g

Hint: First add the x-coordinates and divideby 2. 4 +(-2)=2+2=1
The x-coordinate of the midpointis 1. Next do the same with the y-coordinates and divide
by2. 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 bys: 3+2=5+2=25
Add y-coordinates and divide by 2: §+7=12+2=6

15. What is the midpoint of a line joining points (2, -11) and (4,2)? ___

Hint: 2+ 4 =6+2 =3 (x-coordinate)
-11 +2 =-9 + 2 = -4.5 (y-coordinate)

A way to check is to plot the points:

/

midpoint
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Unit V - Chapter § Word Problems*
Section V. Word Problems
lvli!nefom: 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 ihe 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 garden. The fence cusis $2.60 per
foot. How much will this fence cost? -

;-

l? 12 ft.

22 1,

Hint: First find the perimeter:
P=1l+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?
/ 4+—57 ft.
S

40 1t

Hint: Use the area formula for a triangle.

230
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A=2x57
A=1140

3. What is the height of this truci:?

Hint: Use the pythagorean theorem.

c2=a+ b2
242 =162 + b2
576 = 256 + b2
320 =b2
178=b

4. What is the area of the Kent's house?

8 1t
SO fe
Hint: Use the area of a rectangle formula.
A=lw
A=50x8
A =400 sq. ft.
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[\ o
(R LT ¢ !5
N \'n.

e

1nao

Hing: Use the pythagorean theorem.
c2=a2+
152 =232 +112
225 =22 +121
104 = a2
10.2=a

SR i a7 T om0 S g - 3 - -
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