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ABSTRACT

This study attempted to determine the steps or process in the development of
modules and its validation as to its effectiveness and appropriateness in relation to the
students” mathematics skills and performance. The module was designed to meet the
students” deficiencies particularly in their class in College Algebra. The target group
was the BSIT students of Samar State Polytechnic College, Catbalogan, Samar. This
study utilized the experimental method of research using the pre-test/post-test control
group design. Fifty BSIT students were chosen as samples/respondents of the study.
The students were grouped into two. One group was used as the experimental group
which were subjected to the modular approach in teaching. The study revealed that
learning took place with the control group as their post-test result was higher than the
pre-test. The pre-test mean scores 14.32 and the post-test mean scores was 20.76. Using
the t-test for independent samples, the computed t was very much higher than the
tabular t. This means that there is a significant difference in their results. Thus the data
imply that learning took place in this group. Learning was also facilitated with the
experimental group shown in the post-test result. The students learn at their own pace.
They do not need to cope with the pace of the class in learning the lessons. Their
progress depends on their own and they learn at their own time. Mathematics teachers

are encouraged to use modular instruction in the classroom.
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Chapter 1
THE PROBLEM: ITS BACKGROUND

Introduction

The current happening in education in the Philippines
today can be aptiy called a paradox. The Philippines can be
classified as semi-developed and even bordering on *being
advanced country owing to the considerable number of stud-
ents in school. Nebres et. al. as cited by Marco (1983)
claims +that the schools continuously send out caravans of

graduates in their respective chosen fields of endeavor but

these graduates end up as unemployed professionals. The

paradox continues to include that in spite of the gréat
number of educated Filipinos and the rich resources that :we
have both natural and manpower, the Philippines faces grave
problems such as poverty, malnutrition, and unemployment due
to economic instability. There is a significant relation
between education and progress. But in our case, our coun-—
try is far behind its neighbors in terms of progress.
Mathematics of which algebra is a branch or field
plays a fundamental rolé in the development of outr countrg
because it is the basic component of all .secientific .and
technological researches and technical training. and 4if
our country is to advance economicaily, our youth shoulad

have a strong foundation in Mathematics for they are our



future technologists and technocrats. This idea is rein-
forced then by the former secretary Manuel (1969: 12) point-
ed out, "The progress of science and technology depends to a
great extent upon the development of mathematics. In fact,
science and technology can progress only as far as the
advance in mathematics is made." Mathematics has becone
vital to industry and to business and must be part of every
one’s education. Soriano, D. (1968: 9) commented that the
primary cause of the Philippine paradox 1is the inferior
gquality of education in our country today. He pointed out
that due to the desire of many Filipinos to achieve their
economic aspirations through education, our educational
system experienced a rapid expansion at the expense of
quality. Canares (1967: 345) had the same observation. She
affirmed that the graduates are not gquality graduates. They
are not armed with adequate skills and abilities to man our
industries and forward development; thus economic progress
has been moving at a snail’s pace.

The deteriorating qguality of education is true espe-
cially in algebra where the students’ knowledge 1is far from
being unsatisfactory. It is a common knowledge that mathe-
matics is not everybody’s favorite subject. Experience
tells us that more often, it is the cause of many étudents'

acadenmic difficulties.

One cause of inferior guality of students, maybe traced



back to two negative attitudes of the students. Attitudes
affect the learning process of the learner. (Krashen: 1985,
243-247) First, many of them take their subjects lightly
without mastering or knowing at least seventy-five percent
of the content of the whole course. They pass and finish
the course with very little knowledge; consequently they
become mediocre graduates. Second, to the great majority of
the students mathematics is too abstract to understand and
that no matter how much they trf, they just cannot under-
stand the concepts. Marco attests this fact when she said:
"At present time, rarely could we find a student who is not
at once baffled by the interminable streams of numbers and
symbols and therefore sulks at the prospect of patient and
critical thinking" (Marco: 19283). Hence, the great chal-
lenge is for the mathematics teachers to teach the subject
within the grasp of all the students. Unless the standard
of teaching to the students would be elevated will their
negative attitude towards mathematics be changed. Not
unless their manipulative skills and analytical thinking
would be developed will the country be provided with the
pools of craftsmen, techniecians and specialist to enhance
its technological researches and technical training.
Realizing, therefore the great importance of mathemat-
ics in the national development of our country and 1in our

personal lives mathematics teachers should make mathematics



interesting and attractive to the students. Hence, it is
necessary to introduce innovative technigques in our class-
room. One innovation in the teaching strategy is the modu-
lar approach. It is an individualized instruction aimed at
developing the students’ skills to the optimum since it is
criterion-referenced rather than norm-referenced. To help
understand what a module is Greager and Murray (1978: 243)
explained that modules are self contained and independent
units of instruction with primary focus on well defined
objectives. The use of modules in college teaching offers
the following advantages:

1. It provides opportunity for organizing a number of
sequenced experiences to reflect special interest of the
instructor on the students.

2. It allows +the instructor to focus on the defi-
ciencies of students in the subiject.

3. A mnodule serves to eliminate the necessity of
covering subject matter already known to the students.

4. This instructional material assesses the progress
of the students’ in learning.

5. It reduces routine aspect of instruction giving the
teacher a chance to enjoy her personal contact with the
students.

In the findings of Perez (1984), she said that through

the use of modules students’ learning capabilities in the



basic skills in mathematics will be very much improved. She
further averred that it makes the work of the teacher light-
er thus enabling him to give particular attention to the
slow learners in his class.

It is along this line of thinking that the researcher
planned to develop instructional materials that would help
the students understand mathematical concepts better. In
this module abstract ideas were concretized and made easy
for the students te grasp. Moreover, the developed module

will be an addition to few instructional materials available

in algebra.

Statement of the Problem:

This study attempted to determine the steps or process
in the development of modules and its wvalidation as to its
effectiveness and appropriateness in relation to the stud-
ents mathematics skills and performance. The module was
designed to meet the students’ deficiencies particularly in
their c¢lass 1in algebra. The target group was the first
year BSIT students of Samar State Polytechnic College,
Catbalogan, Samar. Specifically, it sought to answer the
following questions:

1. What is the profile of the samples/respondents as
to:

a. age;

b. grade in Mathematics IV?



2. On the basis of the pretest and posttest results;
how effective are the developed modules?

2.1. What are the pretest and posttest mean
scores on mathematical skills performance of control group
and the experimental group?

2.2. Is there a significant difference between
the mean scores of the control group and experimental group
per pretest and pésttest?

3. Is there a significant difference between the
pretest and posttest mean scores of the control group and
the experimental group?

4. Is the developed module appropriate for +the BSIT

students?

Null Hypotheses

The following null hypotheses were formulated and
tested based on the aforementioned specific guestions:

1. There 1is no significant difference between the
mean scores of the control group and the experimental group
per pretest and posttest.

2. There is no significant dJdifference between the
pretest and posttest mean scores of the contreol group.

3. There is no significant difference between the pre-

test and posttest mean scores of the experimental group.



Theoretical Framework

In the realm of science, technology and inventions,
mathematics 1is the wvehicle which transports one to the
newer and broader fields of knowledge. Skills that are
supposed to be acquired in algebra need constant drills and
experiences for them to be well established. This concept
is best expressed in the behavioral concept of learning
using the SR theory (stimulus resﬁonse) as expressed by
Thorndike and Skinner as cited by Laird (1986: 101-105).
The two psychologist believe that learning as a bond should
be strengthened to make it effective.

Furthermore, this study is anchored on Hughes’ (1962:
300) theory stating "The learner is called upon to respond
frequently in the interaction with an instructional program
and the rate of which instruction proceeds is governed
individually by each learners responses.” An educational
technique is then created in which differences among stud-
ents in background and attitude are taken directly into
account in the management of the learning process, in a way
that it is hardly possible in the fast paced instruction
typical of the classroom. Hughes further enumerated the
importance and relevance of mathematics in today’s curricu-
lum. To wit:

i. Mathematics should serve as the functicnal tool

involving our individual everyday problems. It is obvious



that effective use of mathematical skills and concepts are
basic element of efficient citizenship. In fact it is
through life situation that learning of mathematics is first
motivated.

The foregoing point of view suggest that society should
place more emphasis on mathematical +thinking. In other
words, every individual should possess some basic mathemati-
cal concepts and skills if only to become an enlightened
gitizen of his community.

2. Mathematics serves as the handmaiden for the expla-
nation of the guantitative situations in other subjects like
Biology or even in Arts. Progress brought about by science
due to mathematical skills is noticeable and cannot be
ignored.

In many ways, science in which mathematics is a part
has contributed +to a happier and more satisfying 1life.
Indeed mathematics is essential to the scientist, to the
engineer, to the surveyor, to the pharmacist, to the naviga-

tor and to the astrononmer.

Conceptual Model

This study which aimed to develop and evaluate modules
for BSIT students based on the students’ deficiencies was
broken down into three major phases, namely: Phase I -
Tdentification of Students’ Deficiencies, Phase II - Devel-

opment of Modules in Mathematics 101, and Phase IIT - Vali-



dation of the Modules.

The end result of the study is for improved learning
and instruction in the classroom. The research environment
includes thé two groups of BSIT students composing the
experimental and control group. It also includes the dif-
ferent tests conducted to the two groups. The modules
compose the independent variables while the differences in
the performances of the experimental and control dgroups
before and after the period of experimentation are the
dependent variables.

Two groups of BSIT students were pretested to assess
their knowledge about the identified deficiencies in Col-
lege Algebra. The experimental group was taught using the
modules. The control group was taught using the lecture and
discussion methods all belonging to the traditional ap-
proach.

A posttest was administered to both groups after in-
struction using the same instrument to determine .whether
there was an improvement in the performance of the two
groups. The tests scores were analyzed using ‘the appro-
priate tools to find out any significant difference in the
performance of the two groups vis-a-vis in the performance
of both groups and the performances of the two groups
would establish the effectiveness of the modules and would

pave the way to instructional redirection which would ul-
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timately lead to improved teaching and learning in College
Algebra. The appropriateness of the developed modules were
also tested for readability using Flesch formula.

The conoceptual model which guided the researcher is
given in the overleaf paradigm:

The three phases of the study progressed as reflected
in the paradigm:

Phase I - Identification of Students’ Deficiencies is
shown in Figure 1 consisting of three frames. Frame I . is
the input which is composed of course outline, guides,
references, textbook and mathematics instructors. Frame II
gives the throughput which is the diagnostic test designed
to identify the students’ deficiencies. Frame III gives the
output indicating the identified deficiencies of BSIT stud-
ents.

Phase II - Develcopment of Modules in Mathematics 101
consisted of three frames. Frame I is +the input which
includes the course guide in Mathematics 101, textbook,
reference materials and the identified deficiencies of the’
BSIT students. Frame II gives the throughput which is the
preparation of course syllabus, and modules on selected
topics in Mathematics 101 (College Algebra) taking into
consideration +the identified deficiencies of  students.
Frame III the output consists of the developed modules in

Mathematics 101.
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Experimental E tion ] Computation of the
Group s T T ,~,| Reading Ease Score
E Lecture T and Homan Inierest
S Discus- E Score Using the
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Figure 1. Conceptual Model of the Conduct of the Study
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Phase III - Validation of the Developed Modules in
Mathematics 101 (College Algebra) consisted of three franes
where the input consists of the two groups of students; the
throughput is the experimentation phase. The experimental
group was diven the modules while the control group was
taught using the conventional lecture - discussion method.
The output consisted of the comparison of the performance of
the two groups in their pretest and posttest results. The
reading ease score was computed using the Flesch formula to

test for the appropriateness of the developed modules.

Significance of the Study

This study is significant for the following reasons:
It can serve as a basis for evaluating the mathematics
skills performance of SSPC First Year BSIT students and of
other students for that matter. It can also serve as a
guide for course syllabus improvement in Samar State Poly-
technic College to cater to the deficiencies which the
students have in College Algebra.

Students will be benefited since the modules will be of
great helﬁ to them to become independent learners. This
will also improve their capabilities, through self-discovery
and develop their optimum mathematical potentials at their

own pace.

Textbhooks and instructional materials are too expensive
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that many students cannot afford to buy them. With these
modules students can avail of less expensive learning mate-
rials, that would enrich and improve their learning experi-
ences,

Furthermore, it can develop and enhance the student
interest in mathematics thus facilitates better remediation
of the difficulties and deficiencies of the students on
mathematical performance.

The prepared modules in this study could enhance the
understanding of algebraic concepts by the students because
it is ﬁithin their level of understanding.

The teachers will be benefited since he can use the
developed modules in teaching his students about algebraic
expressions. This would mean lighter work for the +teacher
hence, giving him more time to give particular attention to
the slow learners. It is also anticipated that with the use
of medules for enrichment lesson more time can be allotted
to actual teaching on more concepts. The teacher will give
time and attention to slow learners.

The findings of this study could provide the teacher
information on modular approach 1in the development of
mathematical ability among the students of Samar State
Polytechnic College. The baseline data are necessary for
effective implementation of teaching techniques that can

help the students in their studies.
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The administrators will alsc benefit from the results
of the study. The results would give the administrator an
insight as to the modern trends in teaching algebra. The
findings would mean the provision of modules as substitutes
for textbooks, thereby reducing expenditures in the school

budget.

Scope and Delimitation of the Study

This study was confined to the Development and Valida-
tion of Modules in Mathematics 101 (College Algebra) based
on the deficiencies of students. The modules were intended
for the first year students 6f Samar State Polytechnic
College under the Four-Year Technical Education Curriculum
leading to the degree of Bachelor of Science in Industrial
Technology (BSIT). The respondents of the study consisted
of twenty five (25) BSIT students for the control and anoth-
er twenty five (25) BSIT students to compose the experimen-
tal group which were selected by purposive sampling tech-
nigque. It made use of the pretest which was given to both
the control and experimental groups before use of each
modules and the posttest was given after the modular in-
struction was given to the experimental group and the tradi-
tional lecture-discussion method was employed with the
control group. The lessons covered were: concepts of poly-
nomials, addition, subtraction, muitiplication and division

of polynomials and grouping symbols. The study covered the



i5
school year 1994-1995,

Definition of Terms

The Kkey variables of this study and their conceptual
and operational definitions are as follows:

Control group. This refers to the group in the ex-
periment which is not exposed to the approach/project/tech-
nique in question (Herrin, 1987: 39). 1In this study, this
refers to a group composed of 25 BSIT students taught by the
lecture-discussion method.

Deficiency. This term refers to a state of being

deficient, inadequacy, or shortage of one or more of the
thing in question (Webster, 1976: 592). In this study,
this refers to anything which presents or constitutes an
obstacle to achievement as mastery.

Diagnostic test. A test adapted for furthering the
diagnosis or to distinguish, identify or determine the
difficﬁlty of the students in a given subject (Webster,
1976: 622). In this study this refers to the 70 items
teacher- made test used to establish the difficulty in the
students in College algebra. The test was administered to
six groups of students which took up College Algebra in
their first year of study.

Effectiveness. This refers to the quality or state of
being effective or what is brought about especially through

successful use of factors contributory to results (Webster,
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1976: 725).

Experimental group. Generally, this term refers to
the group in the experiment which is exposed to the ap-
proach/project/technique in question (Herrin, 1987: 39). 1In
this study, this refers to a group of twenty five BSIT
students in Samar State Polytechnic College who were taught
using the modules.

HIS. Acronym for Human Interest Score.

Learning. This refers to the psychological activity
in development, such as the process of acquisition and
extinction of symbolic modifications in existing knowledge,
skills, habits and motor skill (Webster Dictionary, 1976:
1286).

Mathematical performance. This term refers to the

capacity to achieve a desired outcome/result in Mathematics
(Webster, 1986: 1679). In this study, this refers +to the
scores obtained by the first year BSIT students of Samar
State Polytechnic College, Catbalogan, Samar involved as
experimental subjects in the pretest and posttest.
Mathematics. The science that deals with the rela-
tionship of symbolism of numbers and magnitude and it
includes guantitative operations and the  solutions of
quantitative problem (Webster Dictionary, 1976: 1393).

Mathematics 101 (College Algebra). This is a subject

in the BSIT curriculum. The course deals with the study of
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mathematical concepts, properties and principles involved
in College Algebra. It includes algebraic expressions,
special products and factoring, rational expressions, linear
equations in 1, 2, and 3 unknowns, exponents and radicals,
and quadratic equations.

Modular Approach. This refers to the method of teach-
ing wherein modules are used as the medium of instructions
(Webster, 1976: 1452).

Module. This refers to a self contained and independ-
ent unit of instruction with primary focus on well defined
objectives.

Posttest. This term refers to a test given after a
period of time (Webster, 1986: 1801). In this study this
refers to the test administered to both the experimental and
control groups after the modules have been taken up. The
posttest contains the same items found in the pretest but
with the items rearranged which was also aimed to discover
the students achievements through the total applications of
skills and knowledge that have been sequenced within the
module.

Pretest. This refers to a preliminary test which serves
te explore rather than evaluate (Webster, 1986: 1797). In
this study this refers to a 30-item test in Mathematics 101
administered to both the experimental and control group

prior to the experimentatal activity to determine the
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extent of knowledge they have on the topics covered in the
module.

Rating. A marked indicator of one’s study in relation
to a perceived criteria for the evaluation of achievement
(Webster Dictionary, 1976: 1185).

Readability. The degree of being readable using the
Flesch formula as determined by the RES and HIS score.

RES. Acronym for Reading Ease Score.

Skiill. Generally, this term means knowledge of the
means or methods of accomplishing a task A(Webster, 1986:
2133). As used in this study, the term skill refers to the
ability of the students to perform the required mathematics
operations in a given problem to arrive at the required
result.

Target group. This refers to the specific group re-
garded as the object to be hit or aimed at (Webster, 1976:
2341). In this study this refers to the group of students
for whom the modules were prepared and developed. The target
group is the first year BSIT students of Samar State Poly-
technic College, Catbalogan, Samar.

Teaching. In a classroom situation, it deals with
the process of stimulating, directing, guiding, and
encouraging learning activities (Gregorio, 1983: 9).

Technigue. This means one’s ability to use several

methods and procedures in performing a particular task
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(Webster, 1986: 2349). 1In this study this refers to the
mathematics teacher’s way of doing his task at hand accord-
iﬁg to the plans, specifications, or objectives associated
with it.

Traditional approach. Generally, this term means the
use of an inherited or established way of doing {Webster,
1986: 2422). As used in this study this refers to the
combined lecture-discussion method which is used by the
teacher in teaching the content of Mathematics 101 (College
Algebra).

Validation of the module. This refers to the process
of determining thendegree of the validity of the module
(Webster, 1976: 2530). In this study this refers to the
process of testing the effectiveness of the module.

Validity. This refers to the degree to which a test or
measuring instrument measures what it is intended to measure
{Calmorin, 1994: 63). As used in this study, wvalidity
refers to the ability of the pretest and the posttest to

evaluate the performance of the student in Mathematics 101.



Chapter 2
REVIEW OF RELATED LITERATURE AND STUDIES

This chapter presents the researcher’s readings regard-
ing her study.' She consulted several books, Jjournals and
periodicals. She came up with the compilation of informa-
tion found to be relevant to this study. The readings that
she had guided her in the development of modules in Mathe-

matics 101.

Related Literature

Harbison and Myers (1973: 3-5) opined that programmed
teaching is teaching in which the instruction follows a
prearranged plan or program in detail. The programme pre-
scribes not only what is to bé& taught but also specific
procedures for teaching which take a number of forms, one of
which is the modular teaching. Programme teaching specifi-
cally in modular instructions, forms one such technology.
It is self contained and independent unit of instruction
with a primary focus on a few well defined objectives.
The boundaries of a module are definable only in terms of
the stated objectives.

Torralba (1983: 121 - 128) observed that learning
module is the answer to the needs of a developing country
like the Philippines with inadequate logistics for a rapid-

ly growing school population. Through it, instruction can
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be individualized and from it pupils and students learn even
out of school.

A  programme instruction defined by Strenchan (1969:
155-158) is a device which leads the students through a set
of specified behavior designed and sequenced +to make it
probable that students will learn what the programmed study
is designed to teach.

According to Howes (1971: 55-60) individualized in-
struction is an adjusted instruction where elements in the
classroom are altered in an attempt to reach the learners
more successfully by rearranging or reducing the more ex-
treme differences within the group.

Bautista (1978: 17) defined module as +the teaching
system that 1is self~contained, self-pacing and self-
participation and allows them to repeat segment of the
content until a maximum level of performance is achieved.

Norman {1974: 3) defines individualization as tailor-
ing, the curriculum and the days activities to the needs and
interest of the learner. It puts emphasis on how the stud-
ent can become and how he interact with the people and
object around him.

Charles (1980: 117) defines instruction as a way of
organizing materials and activities so that students

1. Know what specific objectives they are suppose to

reach.
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2. Have optional activities from which +they can
choose, enabling them to reach the objectives.

3. Can direct themselves through learning activities
with minimum assistance from the teacher.

i, Can pace themselves, that is, work at a rate of
speed that suits each person.

Socrates (1981: 3-4) supports that there maybe manuals
and other supplementary materials, but modules alone, if
prepared well, can suffice as models or patterns for pro-
grammed method concept.

The literature reviewed lent support to the researcher
about the importance of modules as an aid to learning and

instruction.

Related Studies

The survey and review of the related studies provided
materials that serve as foundation for the study.

Calud (1982) in her study on "The Modular Approach in
Teaching Introductory Concepts on Algebraic Expressions"
attempted to produce effective modules which could possibly
take the place of the teacher and classroom so that agricul-
tural students can learn their lesson even outside the
classroom to meet the demands of the works in the field.

Her study sought answers to the following gquestions:

1. What is the significant difference between the mean

of the pretest and the mean of the posttest of the control
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and experimental group?

2. How do the experimental group compare in ‘their
performance before the treatment and as a consequences of
the application of the modular approach in teaching the
introductory concepts in operations of algebraic expres-
sions?

The subjects involved in the study were selected based
on their 1IQ and achievements in Science, Mathematics and
English.

A pretest was administered to the students or respond-
ents before they were exposed to modular instruction.
Immediately after finishing the module, the students were
given the posttest. The result in the pretest provided the
data needed in her study.. Her study showed that both groups
of respondents performed significantly better in the post-
test than in the pretest but the experimental group per-
formed a lot better than the control group, after the treat-
ment. This led to the conclusion that students can learn
better through the module and that the module is effective
as an instructional material. She recommended that all
subjects in the academic department should be modularized
and that a further study on the effectiveness of the modular
approach in teaching should be done.

The study of Calud is similar to the present study

since both studies tried to develop modules in algebra and
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the sample respondents were selected based on grades in
mathematics.

Soriano, M. (1984) in his study entitled "bDeficiencies
in College Algebra of BSIE Students at the Bicol College of
Arts and Trades: Module Development of Selected Results™"
sought to answer the following questions:

1. Is there a significant difference in the mean
scores of ‘the posttest of the experimental and control
group?

2. What difficulties do students encounter in College
Algebra?

To find out the difficulties encountered by the re-
spondents, he constructed an achievement test by following
the steps in test construction. He found out that freshmen
in the BSIE curriculum had varying degrees of difficulties
in College Algebra. They were deficient in the following
topics: relations, functions and graphs, exponents and
radicals and in operations of algebraic expressions.

‘ He concluded that a significant difference existed
between the mean scores of the posttest of the experimental
and the control group. It indicated that modular instruc-
tion 1is more effective in attaining the objectives in the
learning program on any topic than in the traditional in-
struction 1learning process. He recommended that teachers

and instructors should be trained in modular instruction so
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that they can prepare modules to be used in their instruc-
tion.

The study of Manuel is similar to the present study
since both studies constructed learning modules based on
identified difficulties in College Algebra.

Castillano (1980) in her study entitled "Soclutions to
Systems of Linear Egquations by Determinants: A Modular
Approach" aimed to determine the effectiveness of the use
of modules on determinants and in solving systems of linear
equations found out that modular teaching is not only effec-
tive +to the above average students but also to the average
students provided that the module is well prepared and
expressed in a very simple language which could be easily
understood. Another finding was there was a significant
difference between the mean scores of the posttest of the
experimental and control group.

She recommended that teachers be trained in module
construction so as to encourage them to prepare module to
break the monotony of the usual or daily discussions and
alﬁp for them to have a chance to adopt the more effective
method in teaching mathematics. She further recommended
that topics which are not compulscory for classroom discus-
sions be presented in medular form to give the fast learners
a better grasp and wider scope of coverage on the subject

and to give the slow learners a time to learn at their pace
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without putting them under time pressure.

The study of Castillano is similar to the present study
since both studies constructed 1learning modules in a
topic/lesson in algebra.

Also, the studies conducted by Calud, Manuel Soriano
and Castillano are related to the present study because they
are all concerned with module construction which can be used
as effective instructional material in teaching concepts in
College Algebra and as a solution to the problem on scarcity
of textbooks which is also true not only in Samar State
Polytechnic College in particular but also in other schools
in general.

Reyes (1984) in her study about the deficiencies in
Mathematics I of first year high school students in Division
of Cagayan I, attempted to improve three serious identified
deficiencies.

To find out the weaknesses on the subject she made use
of a test which was developed by the researcher while she
was in the Ministry of Education Culture and Sports.

The significant findings on her study are as follows:

1. Most of the students who took  the achievement
test were most deficient in computing fraction, finding the
ratio, proportion, percent and solving area, circumference

and time.

2. Skills which obtained the three highest ranks were
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selected as the most serious deficiencies. Modules were
developed based on the most deficient skills and were used
as treatment of the identified weaknesses.

She concluded that the use of modules produced signifi-
cant differences on the scores of the students. In view of
the said significant findings, she recommended that teach-
ers should give greater emphasis on the areas/skills in
Mathematics I where the students are weak. More guided
activities should be provided to improve students computa-
tional skills. Furthermore, she also recommended that
teachers should adjust instruction on the needs and charac-—
teristics of individual learners. Development and use of
instructional materials 1like modules are strongly recom-
mended to cope with these deficiencies in teaching of se-
lected topics as compared to the ordinary method of teach-
ing.

Nones (1985) in her study on "Development of Modules
on Selected Topics in Mathematics 102 (Trigonometry) for DIT
Students at NVSPCY said, that the use of modules serves as
an effective way of imparting knowledge to the students be-
cause modules are self-learning kits and they provide an
immediate feedback for them. She also recommended the
following:

1. Modularized materials on different areas in mathe-

matics should be developed and validated to alleviate
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the lack of textbook and reference materials in the school.

2. The modular approach of instruction should go hand
in hand with the traditional method of teaching to make
teaching of mathematics more effective and interesting to
the respondents.

Labro (1984) in his study on self-instructional materi-
als that meet selected deficiencies in physics found out
that there was a significant difference between the mean of
the pretest and the posttest for both of the experimental
and the control group. The significant increase, in the
posttest scores for both groups showed that the developed
instructional materials were effective in attaining topic
objectives either for self-instructional or remedial purpos-
es. He further recommended that similar studies should be
conducted in the other areas of physics such as heat,

electricity, etc.

The study of Nones, Reyes, and Labro is related to
the preseﬁt study which is modularization of selected topics
in order to maximize learning skills needed by the stud-
ents. Hence, related to aims and cbjectives of this study.

Perez’s (1985) had a seminar paper entitled "Develop-
ment and Validation of a Module on Progression, A Topic in
Math for Tech 201 for DIT Students‘at Samar State Polytech-

nic College." She developed, tried out, and wvalidated a

moedule in Mathematics for Technology 201i. She found out
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that the module is readable, appropriate and useful as
source materials for teaching.

The study sought to answer the following guestions:

1. What difficulties do the students encounter on
Progression?

2. Is there a significant difference between the
pretest and the posttest mean scores of the experimental
group and the control group in the same learning content?

3. Is there a significant difference between the
posttest mean scores of the experimental and control
groups?

4, Is the developed module appropriate to the respond-
ents in terms of readability.

The findings implied that the students learned  better
under modular instruction than the traditional method of
instruction. She further recommended that students with
identified difficulties should be given the learning mate-
rials like the module to give them time to catch up with the
lessons not well learned in the classroom.

Avila (1984) recommended that students with identified
difficulties should be given resource materials to bring
home so that they will have more time to read and study
them. These resource materials refer to the instructional
materials developed by the individual instructors when

books are not found to be more effective than the lectures
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given by the teachers, then these materials should be made
accessible to the students who are with identified mathemat-
ical deficiencies,

A dissertation conducted by Filamor (1983) entitled
"The Development and Validation of Modules in Technical
Writing for College Students in Vocational Schools and
Technical Schools" states that the general posttest result
in technical writing indicated higher mean score of 70,
obtained by the college students who were taught in techni-
cal writing by the traditional lecture method acquired a
mean score of 149.40. He further added that encouragement
be given to teachers in order to allow them to exploit
further the advantages offered by the modular instruction as
innovation in providing individualized instruction.

A study which was conducted by Lacambra (1985) about
the development and validation of module in Applied Science
102 (Electrochemistry) in Samar State Polytechnic College,
Catbalogan, Samar have the following conclusions:

1. The college students in SSPC encountered difficulty
in the sub topics on electrochemistry specifically oxida-
tion, reduction and chemical effects of an electric current.

2. (a) The contrel and the experimental groups had
the same level of entry behavior.

(b) Students gained knowledge about oxidation

reduction and chemical effects of an electric current with
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the use of modular approach.

(c) Students learned oxidation reduction and
chemical effects of an electric current with the use of
modular approach.

(d) The meodular approach of teaching 1s more
effective than the lecture method in so far as the subtopic
oxidation reduction and the chemical effects of an electric
current are concerned. The fact is that the students can go
through the modules at his own pace, repeat some sections of
the work 1f needed and progress at his own rate until the
feeling of self satisfaction is obtained.

3. The modules are appropriate and interesting to the
first year students.

She further recommended that teachers and instructors
should be encourage to prepare modules on other areas of
chemistry.

The study of Perez, Avila, Filamor, and Lacambra is
similar to the present study since their studies involve
development and validation of modules for college students.
They differ only in the choice of topics to be modularized.

A study conducted by Aguilar (1989) on the effects of
self instructional materials on the reading levels of grade
four pupils in Mercedes Elementary Schools during the

school year 1988-1989 made the following conclusions based

on the findings:
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1. The forty~five (45) self-instructional materials
were found to be effective for the used in the development
of word recognition, comprehension and vocabulary skills
that lead to the improvement of the reading levels of the
grade four pupils.

2. The materials were found to be within the reading
level of the grade four pupils.

3. All the self instructional materials were accept-
able and appropriate in terms of physical aspects; instruc-
tions to learners, learning activities and evaluative meas-
ures. She further suggested that the grade four pupils be
exposed to the use of the forty five instructional materials
to develop in them the feeling of independence in learning
a lesson without teachers aid, and if possible preparation
of self instructional materials in Reading and other sub-
jects be undertaken.

Another study was conducted by Dacuro (1982) on "Self
Instructional Materials in Reading of Grade Four Pupils"™
focused in the construction and validation of a set of multi
levels and self instructional materials which were intended
to develop skills in word recognition, comprehension and
vocabulary. The essential development were patterned after
Science Research Associate (SRA) and were tried out within a
group of grade four pupils. He found out that larger varia-

tion were scattered through the multilevel characteristics
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of self instructional materials and were good as supplemen-
tary and complementary resources in the classroom aside
from their -being developmental in nature. He recommended
further that the appraisal and validity in a wider scale be
undertaken to meet the individual needs of the schools and
he also reconmmended that further studies be conducted to
ascertain the effectiveness of those materials in the read-
ing levels among grade four pupils.

Another study which was related to the present study
was Escuadra’s (1986) "Effectiveness of Modules as an Aid
in Dressmaking Instruction at Wright Vocational Schools,
Wright, Samar." The study was conducted during the fourth
grading period of the school year 1985-1986. She concluded
that, the learning performance of the contrcl group was
substantial as indicated by the t-test which yielded re-
sults establishing significant difference between the pre-
test and the posttest.

Study conducted by Jamardon (1983) on the effectiveness
of using modules on selected science concepts taught to
first year students in St. Paul School 1in Nueva Ecija
during the school year 1982-1983. She concluded that modu-
lar +teaching can be effective means of improving learning
gains of Science I students.

Azuelo (1982) in her study on the proposed self

instructional laboratory guides for a bioclogy c¢lass at
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Central Mindanac University High School, Musuan, Bukidnon
during the last grading period of the second semester of
school year 1982-1983. He prepared laboratory guides which
includes objectives, scope, activities of the course, teach-
ing strategies and diagnostic test measures and the prepared
set of experiments, illustrations of principles and process
contents. Her findings showed that the nature of activities
carried on in Biology classes is the laboratory integrated
with the demonstration and the lecture in the class. She
concluded that using self instructional guides was so effec-
tive that the test results or scores were very much higher
compared to those students who were not exposed to self
instructional guides.

Vista (19922: 62) in her study on "Effectiveness of
Instructional Module in Garments Technology 201 at Samar
State Polytechnic College, Catbalogan, Samar." Her Conclu-
sions are the following:

1. The experimental group improve in their performance
with the used of the module.

2. The control group showed improvement after the
teacher used the lecture demonstration method.

3. The general conclusion was the module was just as
effective as the lecture demonstration method in teaching
lessons in Garments’ Trades.

According to Dacula (1995), modular approach of teach-
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ing is relatively more effective than the lecture discussion
method or the traditional approach of teaching. She recom~
mended that the modular instruction should be used to
students with above average intelligence as often as possi-
ble in order to maximize the learning process and output.
She strongly recommended the modular approach of teaching
for it helps the students to learn to be independent, re-
sponsible, self reliant and hardworking.

Roberto (1985) in his study on "Development and Vali-
dation of Modules on Students Deficiency in Math for ‘Tech-
nology 201" found out the posttest mean scores of the con-
trol group is lower than the posttest results of the experi-
mental group. He therefore concluded that the modular
instruction can bring effective learning to students more
than the traditional instruction to maximize +the learning
process and output. For the average and poor students,
modules c¢an be used provided that it will go hand in hand
with traditional instruction.

Uy (1992) in her study on "Development and Validation
of Modules in Circular Trigonometric Functions and Funda-
mental Identities"™ found out that there was significant
amount of learning after the respondents were exposed to
modularized instruction based on the result of the posttest.
Her findings proved that the experimental group performed

better than the control group in the posttest. She then
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concluded that the modular approcach or material centered
instruction was more effective than the traditional 1lecture
discussion method. She recommended the used of modules for
it serve as an effective remedial resource material for the
students.

Truanda (1985) in his study on the "Construction and
Validation of Modules on Selected Topics in College Trigono-
netry for DIT Students" revealed that the students who
used modules achieved better than the students who learned
through the lecture method.

Gordove (1993) conducted a study on effectiveness of
self learning kits in grade four mathematics. He concluded
that teaching with the use of self learning kits is more
effective than lecture discussion method and he recommended
that teachers should be encourage to use self learning kits
in some learning areas of elementary mathematics. The
developed self learning kits in Geometry should be used and
evaluated in other schools to further confirm its effectivi-
ty.

EspaHo (1994) in her study on effectiveness of teacher
made workbook in teaching basic mathematics suggested that
students should be exposed to material centered instruction
like text/workbook to develop in them the feeling of inde-
pendence and self confidenée in learning a 1lesson without

the teacher aid.
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The studies of Aguilar, Truanda, Azuelo, Vista, Dacula,
Uy, Roberto, Gordove, EspaHo, Jamardon, Escuadra and Dacuro
pointed out benefits derived from the use of modular ap-
proach. These reviewed studies have relevance to the pres-
ent study because of the adoption of the phases on the
preparation of the test instrument, analysis of the test
results, steps in the development, try-out, and validation
of the module that will be followed to effect the needed
gains in the teaching of mathematics. These studies,
programs and approaches designed for individual instruction
simply point out shift f£from teacher directed group in-
structional strategies to an individualized instruction.

An analysis of the studies showed that there is a need
to individualize instruction if we take into consideration
the fact, that the learners are very tremendously dynamic
and active-seeking organisms who do more than merely react
to their environment but also explore and change it. This
proposed study is different from the studies reviewed since
the developed modules are primarily intended for enrichment
of the learning experiences of the students based on their

identified needs.



Chapter 3
METHODOLOGY

This chapter presents the method and research design
used in the study. It describes the data required, data

sources, instrumentation and statistical analysis of data.

The Research Design

This study utilized the experimental method of research
using the pretest/posttest control group design. Fifty
first year BSIT students were chosen as respondents/samples
of the study. The students were grouped into two. One
group was used as the experimental group which were sub-
jected to the modular approach of teaching. A comparison of
the performances of the two groups of respondents/samples
was done by subjecting the pretest and posttest results to
statistical analysis.

The respondents/samples were chosen through purposive
sampling. In order to assure that the respondents had the
same entry behavior, the grouping was done based on the
students’ grades in mathematics while they were 1in the
fourth year high school. A pretest was given to both groups
before the experiment commenced. A posttest was given after
the experimentation was over. Afterwards the performance of

the two groups were compared.
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Instrumentation:
The research endeavor used the following instruments
for gathering data: (1) tests; (2) modules; and (3) docu-

mentary analysis.

Tests. The researcher constructed three types of test
namely: (a) diagnostic test; (b) pretest; and (c) posttest
which is the same as the pretest but given at different
time.

a. Diagnostic test. A diagnostic test composing of 70
items was constructed to establish the concepts/skills that
were found too difficult by the students. The test was item
analyzed and the -final form consisting of 70 items was
administered to the second year coliége students of SSPC
(See Appendix J for the result of the 3item analysis.).
The result of the diagnostic test served as the inﬁut - for
the researcher in the preparation of the modules. The
diagnostic test was administered to six groups of students
coming from the different courses and who took up algebra in
their first vear of study. The test covered lessons in
integers, decimals, fractions, algebraic expressions, equa-
tions, solutions of linear equations and inequalities which
were generally the topics covered in College Algebra.

The researcher made a table of specification to estab-
lish content’ validity. The diagnostic test was framed

according to the table of specifications. The test was
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presented to the mathematics teachers of SSPC for comments
and suggestions, then the test was submitted to the adviser
for approval.‘ The preliminary form of the diagnostic test
was administered to students of SSPC who took College Alge-
bra in their first year of study for further wvalidation.
The  researcher observed rules in the conduct of the test.
Statistical analysis was conducted on the results of the
item analysis. The final form consisting of 70 items was
administered to the samples/respondents.

b. Pretest. The researcher made a 30~ item test that
covered concepts in algebraic expressions and mathematical
operations. The test was designed to determine the back-
ground knowledge of the students on the topic modularized.

A table of specification (Appendix K) was prepared
based on the syllabus in Mathematics 101 (College Algebra).
The purpose of constructing the table of specification was
for content validity. After the test was drafted it was
shown to the mathematics instructors teaching the course for
comments and suggestions for the improvements of the test
items. It was scrutinized by the adviser for further im-
provement. The improved pretest was given to the control
and experimental groups. Results were tallied and inter-
preted.

c. Posttest. The posttest covered the same subject

matter as the pretest. However, the posttest has the items
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rearranged to appear different in order to avoid a carryover
effect of the pretest to the posttest. The posttest was
used +to find out the gains in learning performance of
samples/respondents 1in both the experimental and control

groups during the intervening period.

Modules. After the deficiencies of the BSIT students
were identified modules were developed. Each module con-
sisted of five parts namely: (a) Overview; (b) Objectives:
(c) Input; (d) Practice Task:; and (e) Feedback to the Prac-
tice Task.

A Overview. This gives the overview of the lesson,
the rationale as well as the expectations of the whole
lesson.

b. Objectives., This part of the module stated the
goals of the learning process for each lesson.

c. Input. This part gives the lesson proper of the
module. This contains items of information needed in the
acquisition of the mathematical skills and concepts.

d. Practice Task. In this part, the students were
given exercises for reinforcement activities.

e. Feedback to the Practice Task. This portion of the
module gives the learners the answers to the Practice Task.
This serves as a way of checking whether the learner has

made the correct responses in the Practice Task.
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Docunmentary Analysis. Students’ records were taken

from the school registrar of Samar State Polytechnic Col-
lege, Catbalogan, Samar t¢ obtain information needed in this
study. This particular technique enabled the researcher to
group students by using paired matching. The grades in High
School Mathematics IV were the bases of the grouping.

In addition to the mentioned records, the researcher
consulted textbooks, syllabus, course outlines and guides in
identifying the deficiencies of the students and in the
preparation of the modules. The mentioned resources were
utilized in the preparation of pretest and posttest since

two tables of specification were drawn up.

Data Gathering Procedure

The data gathering procedure proceeded as outlined in
the conceptual framework. The three main phases of the

study are:

Phase T: Identification of Students’ Deficiencies. In
this phase the researcher consulted the course outlines,
guides, textbooks and reference materials. A diagnostic
tests was framed by the researcher to £find the areas 1in
Algebra where the students were most deficient. Scores were
tallied and the test was analyzed to find out index of
difficulty and index of discrimination of each item. A

table was then prepared to see where the students were
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most deficient. The table was a basis for developing the

modules.

Phase IT: Preparation/Development of Modules. In this

phase of the study the researcher now prepared the modules.
The topics were derived from the identified deficiencies.
The researcher consulted course guides in Algebra, text-
books, and other references in preparing the modules. The
developed modules were presented to the adviser for com-
ments, suggestions, and approval. The developed modules
were revised and improved based on the comments and sugges-
tions of the adviser. The modules were also shown to
teachers teaching College Algebra for further improvement.
Afterwards the modules were reproduced considering all

their suggestions.

Phase III: Validation of the Modules. The final
phase which took three months to perform was the period of
experimentation. Twenty-five first year BSIT students
composed the experimental group and another 25 made up the
control group. The respondents’ groupings were matched
grouping based on High School Mathematics IV grade to ascer-
tain that they have more or less the same entry behavior. A
pretest was given to the two groups before the period of
experimentation, to determine their entering capacity and

ability. Afterwards the control group was subjected to
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lecture-discussion method while the experimental group was
exposed to the modular instruction. Variables that could
have affected the treatment were controlled to eliminate
bias with any one method. The experimental group had their
lessons from 2:30 « 4:00 P.M. every Tuesday and Thursday.
The scheduled time for the control group was from 3:00 -~
4:00 P.M. every Monday, Wednesday, and Friday. After all
the lessons were covered, the students were subjected to a
posttest. Their performances were compared. First, the
performance of each group was evaluated in terms of the
pretest and the posttest results. The researcher also
computed the reading ease score (RES) and the humén interest
score (HIS) of the modules using Flesch Formula to determine
the readability level of the module. The steps followed was
the one used by Labro (1984) in his study. This was neces-
sary +to make certain that the modules were appropriate for

the target group.

Sampling Procedure
Fifty first vyear BRBSIT students of the Samar State

Polytechnic College were chosen through purposive sampling.
Their grades in High School Mathematics IV were taken into
consideration. They were used for testing the validity of
the modules being prepared. They were paired off according
to their entry behavior. The grouping was based on grades

in High School Mathematics IV. FEach student was paired with
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another in determining the experimental group and the con-
trol group. The reason is that more or less the students
will have the same entry behavior and therefore reducing
bias assuming that the grades are true measures of achieve-

ment as given by the teacher.

Statistical Treatment of the Data

The statistical tools used in this study were the mean,
Flesch Formula, t-test for dependent samples/correlated
samples, t-~test for independent samples (Pooled Variance
Model) and Kuder-Richardson formula.

The mean scores provided concise description of the
average performance rating of each group in the pretest and
posttest. It gave an accurate description of the skills and
knowledge in College Algebra that were found deficient in

the students. The formula used for the computation of the

mean is:
X = EX/N
Where:
EX = sum of scores
N = number of cases

The reliability of each item in the diagnostic test
was determined using Kuder-Richardson Formula 20 given by

Stanley and Hopkins as:
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k 6 Epqg
r = [2-—— ]
k-1 - (kd)2
Where:
r = reliability coefficient of the test
k = number of items in the test
p = proportion of the students who answered the
particular item correctly (difficulty index)
g = the proportion of the group failing the item
(1 -p)
d = standard proportion of the test scores.

The interpretation of the computed r based on Garett

is shown below:

Reliability Coefficient

Degree of Reliability

Below 0.70

Very high, rarely found among
teacher made test.

High, egualed by few tests.

Fairly high, adequate for
individual measurements.

Rather low, adequate for group
measurcements but not satis-
factory for individual measure-
ment.

Low entirely inadeguate for
individual measurement although
useful for group average and
school survey.

Computed r should fall from 0.70 above.
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To find out the index of discrimination of the test
iten, the number of correct responses of the lower group
was subtracted from the upper group number of correct re-
sponses for each item. The difference were divided by the
maximum difference. The guotient was the index of discrimi-
nation and it was expressed in decimal fraction.

The accepted indices of discrimination range is shown

below (Ebel, 1965: 374):

Index of Discrimination Iten Evaluation

0.40 and above Very good items.
Retain the item.

0.30 - 0.39 Reasonable good but possibly
subject for improvement.
Retain the item.

0.20 - 0.29 Marginal items usually
needing improvements.
Retain the item.

0.19 - © Poor items to be rejected or
improved by revision.

Negative values Reject the item.

To determine the difficulty index, item analysis was
performed after retrieving, correcting and scoring the
papers following the steps recommended by Stanley and Hop-
kins (1972: 367). The steps are shown below:

1. The scored answer sheets were arranged from the

highest to the lowest score the highest at the top and the
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lowest at the bottom.

2. The high group was separated by counting 27 percent
(0.27 x N) of the answer sheets beginning from the top.
Similarly, the low group was separated by counting 27 per-
cent of the answer sheets starting from the bottom.

3. The total number of correct responses per item of
the high group were counted and divided by the number equal
to 27 percent of the total number of answer sheets. This is
the proportion of the students in the high group who an-
swered the item correctly, designated as Py. The same was
done for the answer sheets of the low group designated as

P;. Results were tabulated for easy analysis and interpre-

tation.
No. of correct items for‘the high group
BT .27 x Total no. of answer sheets
No. of correct items for the low group
P;, =

.27 ¥ Total no. of answer sheets

The index of difficulty per item was computed by adding
the Py and P; and dividing the sum by two.

p =
2

To obtain the discrimination index per item, the Py
value was subtracted from its corresponding Py value.

As to the index of difficulty, Ebel’s interpretation
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(1965: 376) shown below was used.

Index of Difficulty Item Evaluation

0.86 - 1.00 Very easy items

0.71 - 0.85 Easy items

0.40 - 0.70 Moderately difficult items
0.15 -~ 0.39 Difficult items

.10 - 0.14 Very difficult items

To determine the readability level of the constructed .
modules the Flesch formula was used. The computation is
shown in Appendix M. The researcher computed +the reading
ease score {RES) and the human interest score (HIS) of the
constructed module to make certain that the constructed
module was appropriate for the target group. Fifty four
(54) pages were randomly selected from the 270 pages and
subjected to the steps in measuring the reading ease score.

1. Choosing the sample pages. The sample fifty-four
pages were selected from the 270 pages of the instructional
materials, representing twenty percent of the total number
of pages. Practice Task, Feedback to the Practice Task,
Test Your Understanding, Test Your Computational Skills and
Title Page were not included of these fifty-four pages. If
the sample fell on the page without reading materials, it
was taken from the next page having a reading matter.

2. Counting the number of words. One hundred words

were taken from each page by counting the first word of the
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first paragraph up to the 100th words. In samples where
there were no paragraphs, the first word of the sentence was
considered. Figure captions, heading of the lessons,
numbers and- titles were not included in the counting.

3. Counting the number of syllables. The syllables
in the 100th words in each sample were counted. The sylla-
bles were counted the way the word is pronounced.

4. Counting the number of sentences. The total number
of sentences in the 100th words in each sample were counted.
If the 100th word fell after more than 1/2 of the words of
the sentence, it was counted as one. Otherwise, it was
not counted.

5. Finding the average word length. To get the aver-
age word length, the number of syllables in all sample
pages were divided by the total number of the sample pages.

6. Finding the average sentence length. To solve for
the average sentence length, the number of sentences in all
the sample pages were divided by the total number of pages.

7. Solving for the reading ease score (RES). The

formula of the RES is:

RES = 206.835 - (1.015 x Average sentence length)
+ (0.846 % Average word length)

Where:

No. of sentences in the samples

Ave. Sentence Length =
Total number of sample pages
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No. of syllables in all samples

Ave., Word Length =
Total number of sample pages

B. Solving for the human interest score (HIS). The
formula is

HIS = (% Personal words / 100 Words x 3.635) +
(% Personal sentence x 0.314).
Where:

Total number of perscnal
words in all samples

Personal words =

o

Total number of words in
all sample pages

Total number of personal
sentences

Personal sentences

o

Total sentences in all
sample pages

In testing hypothesis number+l, that is, in tryving to
determine whether there was a difference in the performance
of the control and experimental group before and after
experimentation, the t-test for independent samples
(Pooled Variance Model) was used with error tolerance set

at .05. The formula is:

X - X
1 2
t = -
/ 2
Where:

X3 = mean of the pretest or posttest of the
experimental group
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X, = mean of the pretest or posttest of the
control group

N, = number of students in the experimental
group

N, = number of students in the control group

SD, = standard deviation of the pretest or

posttest of the experimental group

SD, = standard deviation of the pretest or
posttest of the control group

To determine if there was learning or none that took
place in each group, the performance of each group prior and
after the experimentation was evaluated making use of the
t-test for dependent samples/correlated samples. This tool
was used in testing hypotheses numbers 2 and 3. The formula

is as follows:

D
t =
(FD) = (ED)2 / N
N (N - 1)
Where:
D = average difference between the posttest and
pretest of the experimental group
ED = summation of the D column
(ED)2 = square of the D column

N = number of students in each group.
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PRESENTATION, ANALYSIS AND INTERPRETATION OF DATA

This chapter discusses in length the statistical analy-
sis made on the collated data. This includes the analysis
and interpretation based on the results derived from the

treatment.

Analysis of the Diagnostic Test

Ttems Based on the Prepared
Table of Specifications

Table 1 shows a table of specifications to establish
content validity. The diagnostic test was fraﬁed according
to the prepared table of specifications. A diagnostic test
of 80 items was submitted to the adviser for approval. It

was also shown +*to the mathematics instructors of SSPC for

Table 1

Table of Specifications
(Diagnostic Test)

Topics\Levels of Cognition : Number of items : To-

: K c A : tal

Basic Operations 5 5 6 16
Exponents and Radicals 2 6 6 14
Linear Equations 2 5 9 ie
Quadratic Eguations 2 2 6 10
Inegualities 2 4 18 24

Total i3 22 45 80
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comments and suggestions for the improvement of the test
items.

Analysis of the Diagﬁostic
Test Ttems Based on the

Tryout Conducted

The main instrument used in determining the deficien-
cies of BSIT students in College Algebra was the teacher-
made test which was tried out at SSPC on June, 1992, before
it was administered in its final form.

The result of the item analysis on the 80 item diagnos-
tic test which was tried out to six groups of college stud-
ents who took up College Algebra as to the index of diffi-
culty and index of discrimination of each item is shown in
Appendix J.

Based on the computed index of difficulty: 11 items
were considered very difficult, 26 items were moderately
difficult, 42 items were difficult and one item was consid-
ered as easy by the 132 respondents. Ttems of the test
which were very difficult were rejected. Some items were
modified and improved. The final form of the diagnostic
test consisting of 70 items was administered to the

samples/respondents of the study on June 1995,

Identification of Difficulties
The final form of the diagnostic test which was admin-

istered to the samples/respondents of the study was again
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item analyzed to determine their difficulties and deficien-
Ccy. The ranking of the subtopics in College Algebra where
the samples/respondents were found deficient is shown in
Table 2 below.

Table 2 gives the subtopics in College Algebra which
was found to be difficult by the samples/respondents based
on the percentage of respondents correct responses to the
test items under each subtopics in the diagnostic test. In
the making of the modules particular attention was given to
this topic. The topic having the greatest percentage of
incorrect responses to the test items prepared is algebraic

expressions with only 4.23% of the samples getting the

Table 2

Ranking of Subtopics According to Difficulty

Percentage (%)
of Respondents

SUBTOPICS Correct Responses Rank
Algebraic Expressions 4,23% i
Inequalities 5.59% 2
Decimals 5.87% 3
Systems of Linear Equations 6.10% 4
Radicals 6.68% 5
Quadratic Equations 6.75% 6
Solutions of Linear Equations 7.22% 7
Exponents 8.70% 8
Fractions 9.50% 9
Integers 11.53% 10
Exponent Notation 12.37% 11
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correct response. This is followed in descending order by
the following +topics: inegualities - 5.59%, decimals -
5.87%, systems of linear equations - 6.10%, radicals -~
6.68%, quadratic eguations - 6.75%, solutions of Jlinear
equations - 7.22%, exponents - 8.70%, fractions - 9.50%,
integers - 11.53% and exponent notation having the rating of
12.37% which is considered to be easy.

Age, Sex and CGrades Profile of
the Samples/Respondents

Table 3 shows the age, sex and grades profile of both
the control and the experimental group. The samples belong
more or less to the same age bracket. The average age for
the control group is 16.89 and 17.02 for the experimental
group. The members of the control and experimental group
were composed of 20 males and 5 females showing that the
effect of gender towards interest and ability in mathemat-
icse is the same for each group. The samples were paired in
terms of their grades in High School Mathematics IV. The
highest grade for both groups is 89 and the lowest is 75.
Again, with their grades, it can be implied that the stud-
ents’ mathematical ability is far from superior, hence the

existing deficiencies in their mathematical skills.
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Table 3

Age, Sex, and Grades of Samples

Sam- : : Average Grade :
ples : SEX : in Math IV : AGE
Number : CG : EG : cG : EG : CG : EG
1 F M 89 89 17.2 15.0
2 M F 87 87 16.0 18.5
3 M M 85 85 17.8 16.0
4 M M 84 84 16.0 18.2
5 M M 84 84 15.2 16.5
6 M M 83 83 16.0 16.0
7 M M 83 83 17.5 is8.0
8 F F 82 82 17.0 16.0
9 M M 82 82 15.2 17.5
10 M M 82 82 17.2 16.0
11 M M 81 81 15.0 18.0
12 M F 81 81 21.4 16.0
13 M M 81 g1 15.2 16.5
14 M M 80 80 16.5 19.8
15 M M 80 80 16.0 17.0
16 F M 80 80 15.0 18.0
17 M M 79 79 16.5 17.5
18 M M 79 79 15.0 17.2
19 M M 79 79 l6.2 18.2
20 ¥ M 78 78 22.2 15.5
21 M F 78 78 i2.0 16.8
22 M M 78 78 16.5 1l6.0
23 M M 77 77 18.2 l19.8
24 M F 76 76 6.2 15.5
25 F M 75 75 18.2 16.0
Total M= 20 2023 2023 422,20 425.50
Average F = 5 80,92 80.92 16.89 17.02

Entry Behavior of the Experimental
Group and the Control Group

Table 4 shows the entry behavior of the control and

experimental group in the form of pretest scores. In the
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experimental group, the highest score was 20 and the
lowest score was eight. The sum total of all scores was
362. When the mean was computed by dividing the sum total
of 362 Dby 25 (the number of students in the experimental
group) the result was 14.48. On the other hand, the highest
score obtained by the control group was 192 and the lowest
SCcore was seven. Hence, the total of the scores reached a
value of 358. The mean derived was 14.32.

In comparing the mean scores obtained by these two
groups of respondents, the experimental group turned out to
be higher +than the control group by 0.16. To find out
whether this difference is significant, t-test for independ-
ent/ samples (Pooled Variance Model) was applied. The com-
puted t-value of 0.16 turned out to be 1lesser than the
tabular t-value of 2.00 at .05 level of significance and
degrees of freedom at 48.

The result of the mean scores means that the two groups
had the same entering competency before the start of the
experiment.

Thus, the first portion of the hypothesis which states
that "There is no significant difference in the learning
performance between the experimental group and the control
group based on the pretest results" was accepted. The ob-

served difference between their pretest mean scores was not

significant.



Table 4

Pretest Results of Experimental
and Control Group

Sample : P R E T E S T s C O R E S
Number : Control Group : Experimental Group

: c : c, 2 : E : E, 2

1 1 i 1

1 13 169 17 289

2 17 289 15 225

3 18 324 13 169

4 11 121 17 289

5 13 169 8 64

6 17 289 20 400

7 19 361 15 225

8 12 144 15 225

2 15 225 . 17 289

10 g 64 12 144

11 16 256 19 361

12 19 36l 11 121

13 7 49 10 100

14 14 196 20 400

15 13 169 14 196

16 14 196 15 225

17 19 361 11 121

18 17 289 18 324

19 12 144 16 256

20 8 64 14 196

21 17 289 16 256

22 18 324 9 81

23 12 144 10 100

24 15 225 19 361

25 14 196 11 121

Total 358 5418 362 5538

Mean 14.32 14.48

Computed £t = 0.16 Tabular t = 2.00

Level of Significance .05 af = 48
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Performance of the Experimental
Group Before and After Modular

Instruction

The data found in Table 5 reveal the performance of the
experimental group based on the pretest and posttest re-
sults. The result of their pretest reveal of their entering
behavior. The computed mean was 14.48. A posttest was
given +to the same group after the session was over. The
posttest results gives the mean score of 22.12. The com-
puted mean increased from 14.48 to 22.12. The data gave
the difference of 7.64.

Initially, it can be observed that there was an im-
provement in the performance of the experimental group
after the experimentation. It is a very significant fact
that minimal teaching supervision was given to this group.
Subjecting the mean scores to the t-test for dependent
samples the analysis revealed that the subjects improved in
their performance. The computed t-value of 9.526 was very
much greater than the tabular t-value of 2.064 at .05 level
of significance and df set at 24.

The results led the researcher to reject null hypothe-
sis no. 3, stating that "There is no significant difference
between the pretest and posttest mean scores of the experi-
mental group." The results mean that there was an improve-
ment in the performance of the experimental group. Learn-
ing +took place even with the minimal instruction  the

teacher gave to the students.
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Table 5

Pretest and Posttest Results of the
Experimental Group

EXPERTIMENTATL GROUZP

Sample : Posttest Scoges: Pretest sCoges:Difference(D=§2-El)
: Ez : E2 : El : El : D H D
1 28 784 17 289 11 121
2 18 324 i5 225 3 9
3 24 576 13 169 11 121
4 19 361 17 289 2 4
5 21 447 8 84 13 169
6 26 676 20 400 6 36
7 28 784 15 225 13 169
8 19 361 15 225 4 i6
9 24 576 i7 289 7 49
10 lé 256 iz2 144 4 16
11 28 784 19 361 9 81
12 15 225 11 121 4 16
13 21 441 10 100 11 121
14 24 576 20 400 4 16
15 20 400 14 196 6 36
16 21 441 15 225 6 36
17 25 625 11 121 14 196
18 19 361 18 324 1 i
1° 28 784 i6 256 12 144
20 18 324 14 196 4 16
21 30 900 16 256 14 196
22 14 196 9 81 "8 25
23 21 441 10 100 11 121
24 28 784 19 361 9 81
25 is 324 11 121 7 49
Total 553 12745 362 5538 191 1845
Mean 22.12 14.48 7.64
Computed t = 9.526 Tabular t = 2.064

df = 24 Level of Significance = .05
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Performance of the Control Group
Before and After the Use of the

Lecture Method

Table 6 gives a clear idea of how the control group
fared along before and after the experimentation period.
Their performance before the experimentation based on the
mean of their pretest results was 14.32. After the experi-
ment they were given the posttest. There was a marked
increase 1in their performance from mean score of 14.32 to
20.76. The difference of the posttest and the pretest mean
scores is 6.44.

To test whether the numerical difference is signifi-
cant, t-test for dependent sample was utilized. The comput-
ed t-value is 7.56 which is very much higher than its table
value of 2.06 at 24 degree of freedom with error tolerance
set at .05. The results led the researcher to reject hy-
pothesis no. 2.

The result means that learning took place on the part
of the control group. The hypothesis which states +that
"There 1is no significant difference between the pretest and
the posttest mean scores of the control group" is rejected.
There is a marked difference in their performance before and
after the period of experimentation. Like in the case of
the experimental group, the control group showed marked
improvement after they were taught the lessons in College
Algebra with the use of the traditional approach which is

the lecture-discussion.
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Table 6

Pretest and Posttest Results of the
Control Group

CONTROTL GROUP

Sample : Posttest Scores: Pretest Scores:Difference(D=E2-El)
: C : Co% @ C : % D : 2
2 2 1 i G
1 26 676 13 169 13 169
2 24 576 17 289 7 49
3 20 400 i8 324 2 4
4 i8 324 11 121 7 49
5 15 225 13 169 2 4
6 19 361 17 289 2 4
7 21 441 19 361 2 4
8 15 225 12 144 3 9
9 26 676 15 225 11 121
10 19 361 8 64 11 121
11 23 529 16 256 7 49
12 21 441 19 361 2 4
13 14 196 7 49 7 49
14 16 2b6 14 196 2 4
15 22 484 13 169 = 81
16 28 784 14 196 14 196
17 20 400 19 361 1 1
18 23 529 17 289 6 36
19 16 256 12 144 4 16
20 12 144 8 64 4 16
21 21 441 17 289 4 16
22 27 729 18 324 9 81
23 26 676 12 144 14 196
24 28 784 15 225 13 169
25 19 361 14 196 5 25
Total 519 11275 358 5418 161l 1473
Mean 20.76 14.32 6.44
Computed £t = 7.56 Tabular t = 2.06

df = 24 Level of Significance = .05
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Performance of the Experimental
and the Control Group After
the Experiment

Table 7 yields the data on the performance of the two
groups after the period of experimentation was over. The
experimental group was taught employing the modular instruc-
tion while the control group was taught with the use of the
lecture-discussion method. When the posttest was adminis-
tered to the experimental group, the group obtained the
total score of 553. The mean was 22.12. On the other hand,
the control group got the total score of 519 and the mean
was computed to be 20.76.

Further test was employed to the two means to see if
there was a significant difference in the performance of the
two groups. Computation for the t-value using the t-test
for independent samples (Pocled Variance Model), the t-value
obtained was 1.05 which is very much lower than the tabular
t~value of 2.00 at .05 level of significance at 48 degrees
of freedom.

It is apparent that the performance of the two groups
has no significant difference. Thus the hypothesis stating
that: There is no significant difference  between the
posttest mean score of the experimental group and the
control group" is accepted.

The findings were very significant on the light of the

fact that when the modular approach was used with the exper-



Tabl

e 7

Posttest Results of Experimental
and Control Group
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Sample : POSTTEST SCORES
Number : Experimental Group : Control Group
: E, : E22 : Cy : 022
1 28 784 26 676
2 18 324 24 576
3 24 576 20 400
4 19 361 18 324
5 21 441 15 225
6 26 676 19 361
7 28 784 21 441
8 19 361 .15 225
9 24 576 26 676
10 16 256 19 36l
11 28 784 23 529
i2 15 225 21 4471
13 21 441 14 196
14 24 576 16 256
15 20 400 22 484
16 21 441 28 784
17 25 625 20 400
18 19 361 23 529
19 28 784 16 256
20 18 324 12 144
21 30 200 21 441
22 14 196 27 729
23 21 441 26 676
24 28 784 28 784
25 18 324 19 361
Total 5563 12745 51¢ 11275
Mean 22.12 20.76
Computed t = 1.05 Tabular £t = 2.00
df = 48 Level of Significance .05
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imental group, they were very much on their own. There was
a minimal teaching and supervision done by the researcher.
On the other hand, she lectured, demonstrated and closely
supervised the control group. Thus, the findings revealed
that the modular instruction was Jjust effective because
even with the minimal guidance from the teacher, the same
degree of learning took place on the students. Results
could have been better if the teacher exerted the same

effort as she did with the control group.

Analysis of the Readabilitv

Level of the Developed
Modules

The readability level of the developed module is meas-
ured in terms of its appropriateness and how interesting it
is to the users. The researcher used Flesch Formula to

determine the readability level of the developed modules.

Table 8

Results of the Reading Ease Score {RES)
and Human Interest Score (HIS)

Module : RES : Interpretation : HIS : Interpretation
1 50.20 Fairly Difficult 21.4 Interesting
2 50.70 Fairly Difficult 20.6 Interesting
3 50.50 Fairly Difficult 21.9 Interesting
4 49.50 Fairly Difficult 19.5 Interesting
5 48,20 Fairly Difficult 18.4 Interesting
6 50.10 Fairly Difficult 21.2 Interesting




67

Table 8 reflects the result of the Reading Ease Score
(RES) and the Human Interest Score (HIS) obtained from the
25 students chosen as samples.

As can be gleaned from Table 8, the developed modules
were fairly difficult but suited and appropriate for first
year BSIT students. It is also interesting to the students
to go through the materials. The findings of +this study
support other research findings that modular instruction is

very effective as a method of learning.



Chapter 5
SUMMARY OF FINDINGS, CONCLUSIONS AND RECOMMENDATICONS

This portion of the study gives the summary of find-
ings, and conclusions derived from the data presented. This
gives recommendations based on the conclusions and implica-

tions of the research findings.

Summary of Findings

The study focused on the effectiveness of instructional
materials in Mathematics 101 (College Algebra). The in-
structional materials were intended for BSIT students.
Modules were prepared for the experimental group as a
strategy 1in teaching while the lecture-discussion method
was given to the control group. The responses of the two
gréups were noted before and after the experimentation
was conducted. After the experimentation, their  perfor-
mances were compared.

The data were tallied and computed and the results
analyzed and interpreted. The following were the findings
of the experiment based on the questions posed in this
study:

1. As to age and grade profile of the samples, the
control group’s average was 16.89 and the experimental
group had 17.02 as the average age. Both groups had the

same entry behavior as both groups had students whose aver-
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age grades in High School Mathematics IV ranged from 89 as
the highest and 75 as the lowest.

2. The students’ deficiencies as revealed by diag-
nostic test were on the following topics: (1) algebraic
expressions; (2) inequalities; (3) decimals:; (4) systems of
linear eqguations; (5) radicals; (6) gquadratic equations; (7)
solutions of linear equations; (8) exponents; (9) fractions;
(10) integers; and (11) exponent notation.

3. The control group registered the pretest nean
score of 14,32 and the experimental group 14.48 in the
pretest. Both groups improved in their performance after
the posttest with the experimental group having the mean
score of 22.12 and the control group 20.76. The higher mean
for the experimental group is attributed to the modules.

4, When the mean scores for the pretest of both
groups were subjected to the t-test (Pooled Variance Model)
the result was the computed t of 0.16 was very much lower
than the tabular t-value of 2.02. This means that there was
no significant difference 1in the entry behavior of the
respondents. After computing the t-test for the posttest
mean scores of both groups, the data showed that there was
no significant difference. The tabular t-value was 2.02
while the bomputed t was 1.05. Both groups learned the
lessons but in the control group the teacher dominated the

teaching-learning situations.
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5. The study revealed that learning took place with
the control group as their posttest result was higher than
the pretest. The posttest mean scores was higher than the
pretest. The pretest mean scores was 14.32 and the posttest
mean scores was 20.76. Using the t-test for independent
samples, the computed t was very much higher than the tabu-
lar t. This means that there is a significant difference in
their results. Thus the data implied that learning took
place in this group.

6. The experimental group had a marked improvement
in their performance as shown in the result of the posttest.
The posttest mean scores was 22.12 as compared against the
pretest mean scores of 14.48. The computed t of 9.526 was
very much higher than the tabular t of 2.06. Again it can
be implied that there was learning that took place.

Based on the results, hypothesis no. 1 is accepted and

hypothesis no. 2 and 3 are rejected.

Conclusions

From the findings of the study, the following conclu-
sions are hereby drawn:

1. Learning took place in the control group as shown
in the higher mean scores of the posttest.

2. Learning was also facilitated with the experi-
mental group as shown in the posttest result.

3. The findings that the students using modules
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learned Jjust as well as the students who were taught with
close guidance and supervision by the teacher led the re-
searcher to conclude that modular instruction is effective.
If the students learned with the minimum effort from the
teacher how much more if the teacher would closely supervise
and supplement them with lectures and discussions.

Although the conclusions derived from the study that
the modular instruction is Jjust as effective as the lecture-
discussion method, the modular instruction had the following
advantages:

1) The teacher exerts minimum efforts in teaching with
the use of the modules. Learning is a student activity
rather than teacher activity.

2) The students learn at their own pace. They do not
need to cope with the pace of the class in 1learning the
lessons. Their progress depends on their own and they learn
at their time.

3) It has a higher standard when it comes to per-
formance because the students’ performance is not evaluated
against the accomplishments of his classmates but against
the standard =set forth by the modules.

4) It is very personalized or individualized instruc-
tion catered to the needs of the students.

5) It can accommodate more students.

4. Because of the improved performance of the

)
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experimental group it can be inferred that the developed

modules were appropriate for the target group.

Recommendations

In view of the foregoing findings and conclusions the
following proposals are hereby recommended.

1. Mathematics teachers are encouraged to use modular
instruction in the classroon.

2. Mathematics teachers are encouraged to use both
traditioﬁal method and modular instruction to reinforce the
former.

3. Teachers should develop modules to increase the
dearth supply of instructional materials in mathematics
particularly in College Algebra.

4. Similar studies should be conducted using other

content topic and experimental design.

o]
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' Chapter 6
The Module

This chapter presents the module developed in this study.

The module developed in this study is on algebraic expressions. It

consists of the following:

1. A pretest/posttest constructed and suited to achieve the objectives
of the module which should be taken before and after going over the module in
order to determine the extent to which the students have learned the topics

modularized and find out the extent to which the objectives of the module

were attained.

2. The different lessons containing an Overview, Specific Objectives,

the Input, Practice Tasks and Feedback to the Practice Tasks.
3. An instruction on the use of the module.

This instructional material consists of two parts. Part I is Basic
Definitions and Part II are the Algebraic Expression Concepts. It is

composed of six modules namely:

Module 1

Algebraic Expression I Let Us Start at the Beginning



Module 2

Algebraic Expression IT Addition of Polynomials
Module 3

Algebraic Expression IIL Subtraction of Polynomials
Module 4

Algebraic Expression IV Grouping Symbols

Module 5

Algebraic Expression V Multiplication of Polynomials
Module 6

Algebraic Expression VI Division of Polynomials
Objectives of the Modules:

After reading these modules the students should be able to:

ok

define and give examples of algebraic expressions.

2. identify given expressions as monomials, binomials, trinomials, polynomials.
3. operate on algebraic expressions.

4. evaluate algebraic expressions.

5. solve problems involving algebraic expressions.

74
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Samar State Polytechnic College
Catbalogan, Samar
Pretest/Posttest

MULTIPLE CHOICE: Write the letter of the correct answer on the answer sheet.

1

An example of algebraic expression is
ay=2+x

b. V625

c. 28/4

d. 6x-3ab+2¢c

e. none of the above

A term of an expression is that part ofit which is connected to the other
parts of the expressions by either a plus or minus sign, In the expression

2x+31s

a. monomial

b. binomial

c. trinomial

d. polynomial

e. none of the above

One or two or more numbers that are multiplied together like 3 x7 =21,
Jand 7 are

a. factors

b. addends

¢. minuends

d. quotients

e. none of the above

The sum of 2(x +y), -3(x +y) and -4(x + y) equals
a. 9x +y) ’
b. -5(x+y)

c. -2x+y)



d -8x+y)

e. none of the above

3a is an expression of

a. 1 term

b. 2 terms

¢. 3 terms

d. 4 terms

e. none of the above

The quantity a® is read as ,
a. a square

b. a cube

¢. ato the fourth power

d. afactor

e. none of the above

The algebraic sum of -(11 +4) equals

a. +I8
b. -16
c. -12
d -15

e. none of'the above

Simplify the expression 3 - (4x +6y -7z)
a. 3 +4x-+6y -7z

b. 3 -4x -6y +7z

c. 3 -4x +6y -7z

d. -3 +4x+6y +6z

e. mnone of the above

The expression x - {6x - [3x - (x-y) - 4y]} isequalto
a. -3x -3y

b. 4x +4y

c. -5x -5y
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10.

11.

12,

13.

14.

d. 6x +6y
e. none of the above
The sum of 2% +xy +y* +2xy -2xy* + +3xy + 7> is equal to:
a. 6xy+ 4y’
b. Sxy+ 3y
c. 4xy +2y°
d. 3xy +2y
e. none of the above
The expression (-4x) -(2x) ~(6x) is equal to
a 3
b. -4
c: 0
d 5
e. none of the above
(4y) ~(6y) -(3y) is equal to
a. 10y
b. 2y

¢c. 8y

d 7y
e. none of the above
Simplify the following expressions (x -4x -5) + (3% +4x -6) - (2x -3)

a. 3x° -x -3
b. 4x°-2x -8
c. 2x*-5x-5
d. x* -5x-8
e. none of the above

The sum of (2x* +2xy +3y%) + (-3%® -2xy +2y%) + (=2xy +3xy -2y) is
a. -3x°-3xy +3y°

b. 4x* -4xy -4y*

¢. 5x*-5xy +5y°
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15.

16.

17,

18.

19.

d. 6x*-6xy +6y°
e. none of the above

Subtract 3y from 4x

a. 9x -8y
b. 8x -7y
c. 7x -6y
d. 4x -3y

e. none of the above

The difference of ¢®y® and -2¢%y° is equal to

a. Sc%y°
b. 3c%?
c. 4czy3
d. 9%y’

e, none of the above
(-4abx) -(-6abx) is equal to

a. Sabx

b 2abx

c 9abx

d. 10abx

e none of the above

Find the difference between 2a -3b +6¢ and
a, -3a+b +8c

b. 2a +3b -8c

c. 9abc

d.  3a+b-5¢

e. none of the above

Subtract 3x% -4x -6 from 6x*-5x +2

a. 5x* -3x+15

b. 8x* +3x-3

c. 3x*-x+8

3a -4b -2c.
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20.

21.

22.

23.

24,

79

d x*-2x-6

e. none of the above

A small number written to the right and a little above a quantity to
show how many times the quantity is used

a. power

b. exponent

c. factor

d. term

e. none of the above

The product obtained when the number is multiplied by itself one
or more times is

a. unlike terms

base

power

exponent

o o o

none of the above
An algebraic expressions of three terms

trinomial

A

binomial

¢. monomial

d. exponent

e. none of the above

The expression (4a’x) (-2ax) (-3ax? ) is equal to

a. 16a’x

b. 24a**

c. ade®

d.  cde3

e.  none of the above

Simplify the following expression 3x°y( % -3y” ) equals
a. 5x'y +3xy 2y



25.

26.

28.

b
c
d.
e

80

3% +6xy’ +9x°y
24x%4 +2xy +y2

Sxy
none of the above

The product of (x+ 6) and (x - 2) is equal to

a.
b.
C.
d.

e

X +dx +12
2x* -3x +15
5% +3x +15
2%% +3x -4

none of the above

Dividend equals quotient times divisor plus what?

a. subtrahend
b. minuend

remainder
d. difference
e. none of the above

2x +3
The quotient of this expression is equal to
-6x* +3x +18

a. 9x+7
b. 4x -3
c. 5x +8
d. -3x +6
e. none of the above

Divide 6a* -41a> +3a +6 by 2a’ -4a -3

a
b.

4]

e

2x +5
3a° +6a -4
5a% +5a -2
5a -6

none of the above



29,

30.

The product of 3x -4y and 2x +35y is
a. 2x° +3xy -4y

X +xy -y’

c. 6x* +7xy -20y°

d. 2% +5xy -y

d. 2 +5xy -y
e

none of the above

=

(x -y equals
X -2Xy +y2
2% =xy +y
X -xy +y
2 +xy -y

none of the above

® A e & P
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To the Student

This instructional material is designed for use for first year students enrolle‘d in
Bachelor of Science in Industrial Technology (BSIT). H contains lessons that are
stmplified for t;asy understanding. Each lessons begins with an Overview which presents
the topic/topics to be developed. Specific Objectives are also listed to give you an

insight of the concepts and skills that you must develop at the end of the lesson.

After the presentation of the objectives comes the Input which explains to you all
the concepts involved in understanding the lesson presented. It also contains exercises in
the form of Test Your Understanding and Test Your Computational Skills as means
of checking the understanding of the concepts presented. It is of utmost importance that
you read first the Input and answer the exercises. The Practice Tasks which comes after
the Input consists of exercises to reinforce what one have learned. They are of varied
levels of difficulty to suit your individual styles and needs. The Feedback to the Practice
Tasks gives you the correct answer to the Practice Tasks. After the feedback comes the
Answers to Tést Your Understanding and Test Your Computational.Skills. You can

check your answers to the exercises by comparing your answers with the printed answers.



Algebraic Expression 1
(Let us start at the beginning)

What are algebraic expressions?

84

Module 1

Lesson 1
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Overview:

The concept of algebraic expression is a fundamental concept in
algebra. In order to understand the concept, a student needs a good
background concerning the operations of signed numbers. Field axioms and

theorems furnish the basis for these operations.

Moreover there are algebraic terms frequently mentioned that catch our
attention such as monomials, polynomials, variables etc.  The key to
understanding the concepts is knowing the meaning of some of the terms and
applying the knowledge of fundamental operations in algebra with the help of

the field axioms and theorems.

Let us start with some of the basic things that we should know about

algebraic expressions, terms used and their definitions.



What are algebraic

expressions?

Can you identify algebraic
expressions from several
given mathematical

expressions?

There is no need to put
them under a high
powered microscope.
Just read Lesson 1 of
Module 1, do the

exercise, and bingo!

You will be able to
identify them.

86

Algebraic Expressions

Objective: At the end of this lesson you should be able to identify

algebraic expressions.
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ALGEBRAIC EXPRESSIONS

Input
Algebraic expressions are made up of four different kinds of symbols

... numbers, variables, operation signs and grouping symbols (Not all of these

need be present).

These collection of symbols represent a specific real number or

unspecific real number.

2x*  43x -1 is an algebraic expression for if the variable x is
substituted by a specific real number the result is a real number in view of the

closure property of real numbers.

3/4 x> +x/4 +y’ is an algebraic expression for if the variables x and y
are substituted by a specific real number the result is a real number.

3xYy +3x +6is an algebraic expression if y # 0. Since division by
zero is not defined.

Some examples of algebraic expressions are 3x -y +3z, a -2b +c,

2x5y2 -7, at® +bt +¢, 3y2 -(x +2y) +6, (x* -2y -8) and etc.
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Let us look at some examples. Okay!

2x* -2x +Y -4 isnot an algebraic expression because the symbol

v does not represent a real number (specific or unspecific).

3x* Yy +2 is not an algebraic expression if y is negative since the

v ; is imaginary, hence not real.

2x/y -3x* -7 is not an algebraic expression if y is zero since division by

zero is not defined.



How will I know
if the group of
symbols represent
an algebraic
expression?

Important:

For a group of symbols consisting of numbers, letters,
operation signs and grouping symbols to form an
algebraic expression it must represent a real number
(specific or unspecific).
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Test Your Understanding 1.1

Which group of symbols (always, sometimes and never) represent an

algebraic expression?

5% -1/3

y 2y ~

3x% +x -7

4x* -3x*> +9x +8
34y Wy =xz
a’-bc -(a-3) +4
ax -by/z
(a+b)a-b)

X +iy

-y + (1 _-4x)

3-x

VN AU R W

ju—y
@

11, at® +bt +c

12. x/a -y/b +zlc

13, E+yE-y)

14.  (x +iy)

15, E-y)iy-x%)
y-X
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Module 1

Lesson 2

Algebraic Expression 1

(Let us start at the beginning)

What is the numerical value of a given algebraic expression?
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Do you know how to find the numerical

value of a given algebraic expression?

What do you call the process of calculating

the numerical value of algebraic expressions?

Finding the numerical value of a given algebraic expression is very easy. It
is no big deal especially with MR. CALCULATOR.

Objective:

At the end of this lesson you should be able to evaiuate or find the numerical
values of given algebraic expressions.



input

Algebraic expressions represent real numbers.

Let us try to find
these real numbers.

93

How will | find this real number

which is the value of the given
algebraic expression?
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The real number obtained, when variables present in the expression are substituted

with specific real numbers, is the numerical value of the expression.

The numerical value of an algebraic expression can be calculated when each literal

number in the expression is given specific value.

The process of calculating the numerical value of algebraic expressions is called

evaluation.
To find the value of an expression having variables and numbers
1. Replace each variable by its number value.

2. Carry out all arithmetic operations using the correct order of operations.

Example 1: Find the valueof 3x-S5y H x=10 and y=4.
Solution: 3x -5y =3-x-5-y=3(10) - 54) = 30-20 = 10

Notice that we simply replace each variable by its number value, then carry out the
arithmetic operations as we have done hefore.

CAUTION: When replacing a variable by a number, enclose the number in parenthesis
to avoid the following common errors.

Evaluate: 3x whenx = -2 .
CORRECT COMMON ERROR
3x = 3(-2) = -6 3x=3-2-=1

Evaluate 4x° whenx=-3,

CORRECT COMMON ERROR

4 =4(3)* = 4(9)=36 42 243 = 4-9=5 or
42 # 43 = 4+9=13
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Example 2. Find the value of 2a -[b-(3x -4y)] fora=3, b=4, x= -5, and y=2.
Solution: 22 -[b-3x -4y}

2(-3) -[4 -{3(-5) -4(2)] Notice {} were nsed in place of () to clarify the grouping,
2(-3) -[4-{15 -8}]

2(-3) -4 -{-23}

2(-3) -[4 +23]

2(-3) 127}

=-6 -27

= -33

]

Il

]

Example 3. Evaluate b bW -4ac when a=3, b= -7, and ¢c=2.

Solution : bVb -dac
=T -400
=-749-24
=725
=775
= 12

CAUTION: A common crror oftcn madc is to mistake (-3)° for -3%
3 = (3)-3)= 9 The exponeni 2 applics to -3.
-3? -(3)(3)= -9 -The cxponent 2 applics to 3.

it

Let us find the numerical value of algebraic expressions in the following examples:

Let x=1, y=2, and z=4. Find the nnmerical value of the given algebraic expressions.
1. 2 +3x -1
2. 34X x4 Y
3. 3%y +2x 4z

Solution: To find the numerical value of the given algebraic expressions substitute the
specific value for each letter and simplify.

1. 2 +3x -
=2(1)* +3Q)
=2(1) - +3(1) -1
=2 43 -1 = 4

t
L
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2. M +xMd 4+ ¥
= 3401 +1/4 + (2)°
= 3/4(1) +1/4 + 8
=4/ +8
=1 +8
’ =9

3. 35y +2x 4z
=3()%@) +2(1) +@)
=3(/(2) +2(1) +4)
=3/2 +2 4
=32 +6
=11/2+6
=712
Let us solve some problems about the-evaluation of expressions. But we should

take note that in evaluating algebraic expressions the specific real number

representing a particular variable should be the same throughout the whole process.
The content of the statement can be explained using an example.

The numerical value of the expression 2x° +3xy +y?is 15 whenx =2, andy=1.
The expression is a sum of three terms 2x”, 3xy, and y°. There is an x in the first term of
the expression so we have to substitute it with the real number 2. An x also appears in the
second term so we have to substitute the real number 2 again. Tt is not correct practice if
another real number is substituted to x in the second term since the second term is part of
the given algebraic expression. In the same manner with the variable y, if 1 is substituted

to y in the second term, it must be the same number that will be substituted to y in the
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third term of the expression not any other number. However for these algebraic

expressions such as, x -2y, 2xy-4, y* -xX* and a lot of others we can substitute other

real numbers for the variables x and y unless otherwise stated.

Remember:
To evaluate an algebraic expression

is to find the numerical value of the given

expression.

Note:

Specific value given to a letter
varies from one problem to the
next, but it remains the same
for that letter throughout any
on¢ problem.
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Now suppose you are given the numerical value of an algebraic expression and you

are asked to find the specific real number which was substituted to the variable, how will

C3

you find it?
Let us study the example presented.

If the value of the algebraic expression 3x*> +2x +1 is 6 what real number was

substituted to the variable x?
We can restate the given problem as 3x> +2x +1 =6. What is x?

Observed that the numerical coefficient of the first term is 3, and that of the second
termis 2. The last term is the constant 1. If we add the numbers 3, 2, and 1, the sum is
6. Hence x =1, since 3(1)* +2(1) +1 = 6. By inspection we were able to guess

correctly the answer to the problem.

Let us find the value of x in the given problem by using completing the square.

Completing the square is but one of the many different ways of finding the solution to the

given problem.

322 +2x +1 = 6

3 +2x +1 -l = 6 -1

3 H2x 5

3 3 3

¥ H2x =5
3 3

2 42x+1 = 5+ 1
3 9 3 ¢

x +1/3)7 = @n3)°
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x +1/3) = +4f3
x ==-1/3 +4/3; x =-1/3 -4/3
x = 33=1 x = 5f3

Tt is just very easy to find the numerical value of an algebraic expression. We only

need specific real numbers to be substituted to the variables in the expressions.

When you already have the specific real numbers to-be substituted to the variables

the next steps are substitution and computation.

Calculations are easier and the likelihood of an error is reduced when the specific

value for each letter is substituted using parenthesis in a distinct step before the operations

are performed.

After we substitute the specific value for each letter in the expression, the resulting

numerical expression can be simplified by carrying out the operations according to the

following rules.

1,

ORDER OF OPERATIONS

If therc arc any parcnthescs in the cxpression, that part of the expression
within a pair of parentheses is evaluated first. Then the entire expres-
sion is cvaluated.
Any evaluation always proceeds in three steps:
First:  Powers and roots are done in any order.
Second: Mudtiplication and division are done in order from left to right.
Third:  Addition and subtraction are done from left to right.
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The order of operations rules provide us with specific order in which an expression
with several operations can be evaluated to insure a correct answer, Since the
commutative and associative properties make it possible to evaluate addition and
multiplication in more than one order yet get the same result, it may be possible to

perform the operations in an expression in more than one order yet get the same answer.
For example it is important to realize that an expression such as
8 -6 4 +7

is evaluated by doing the addition and subtraction in order from left to right (because

subtraction is not commutative or associative).
The same expression may be considered as a sum;
@) + (6) + (H+ (7

If the expression is considered as a sum, then the terms can be added in any order

(because addition is commutative and associative).

Evaluated only left to right Added in_any order

8 -6 4 +7 8) + (6) + (4) +(7)
= 3 4+ = @)+ +(-6)+(4)
= 2 +7 = 18 + {-10)
= 5 = K

When only division and multiplication are to be done, as in

™ +5-3.
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It is equally important that the lefi-to-right order be followed (because division is neither
associative nor commutative), Thus we have

75 = 5.3

= 15.-3 = 45

Example 1.
(@ (7+3)-5
= 10 - 5=150
b 7 +3-5
=7+ 15= 22
(0 4 + 25 -6
=16 + 5 -6
= 21 -6
= 15

@d 16 + 2- 4
= 2 -4
= 8

© V16 -4z - 3* -12 = 2)
=16 -42 - 9 -12 = 2)
= 16 -4(18 - 6)

V16 - 4(12)

= 4 48 =

-44

Using order of operations rules to evaluate expressions:

‘We do the part in parenthesis first

Multiplication s done before nddition

Powers and roots are done first

Here division is donc ficst because in
reading from Ieft to 1ight the division

comes first,

Kirst cva].lmte the expression inside
De the powers inside the parenthesis
Dothex and = inside ()

Do the inside ( )

Next find the 1o0f
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@ (81/2)+2 -(-4172) Division is dune before subtraction
= (-17/2 + 2 -(-972)
= (-17/2)- 112 + 9/2
=-17/4 + 18/4 = 1/4
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Test Your Computational Skills

Evaluate the given algebraic expressions whenx=1, y=2 and z = 4.

1. 25y’ -3xy* +(x -3y)°
(B3x 2y -z)* Xy'7

3. 21{2373252 ~xyz +7

@2x -y)* +x -3y)°

x* -4y/3 +3x

3y -[xy” +Hx 391
(3x +2y -Z x’yz)’

. 2(xy’z)* xyz +7

[@x )" +(x -3y)T
10. x%3 -4y/5 +3x/2

11. &) -@Gxy)’ +(x -3y)°
12. [x +y -2’ -y
13. [v# -71

14, f@2x )" +(x -3y)T
15. x4y’ +3z

4

N N I

®
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Module 1

Lesson 3

Algebraic Expression 1
(Let us start at the beginning)

What is a term in an algebraic expression?
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This scene is very ordinary during the Christmas season.

Look at the delivery boy as he

carries all your purchases.

How many boxes are in the pile?

Finding the number of terms in
an algebraic expression is like
counting the number of boxes

in the picture.

Read Lesson 3 of Module 1 and
Bull's eye! You'll hit the jackpot.

Objective:
At the end of the lesson you should be able to determine

the number of terms in an algebraic expression.
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Input

A term can be a number or a product of number and symbols. When a term is
composed of a product of number and symbols each number and symbols is called a

factor of the term.

5, x, and y* are factors of the ferm 5x°y>. 2 and (x -3y) are factors of the term

2(x -3y). Also 2, a, b, and ¢ are the factors of 2abc, and 5 and x are the factors of 5x.

An algebraic expression is separated into distinct parts called terms by a plus or
minus sign,

Example: Terms of an algebraic expression.

(@  Inthe algebraic expression 3%’y -5xy° + 7x

FAN A
The - and + sign separate the 1 J
algebraic expression into three terms.
3y -5xy° +7x .
First Term Second Term Third Term

(b) In the algebraic expression 3x° -9x(2y -x)

3% Ox(2y -x)

First Term Second Term
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(¢) Inthe algebraic expression 2 -x +5(2x -y)
Xy
2% +5(2x -y)
Xy

First Term  Second Term

The number of + and - signs indicate the number of terms in an algebraic
expression.

Remember 4 " Okey?

Each + or - sign is part of the term that precedes it.
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How many terms are there in the given algebraic expressions?

1. 3 +(2x-1) +&
2. (2x+3y+4) - (8 -5y)
3. (3x° +2x 43y -8)

Expression 1 has three terms, 2 has two terms and 3 has only one term.

Then you may ask, have you counted the number of + and - sign correctly? If you
have counted, then the answers to the problems above are wrong. But look at the given
expressions, you'll notice that some symbols consisting of numbers and variables are

within grouping symbols and must therefore be exception to the rule.

Remember-

When a term has no sign
preceding it, as in X’ the

Ex ception: pius sign (+) is implied.

An expression within X’ is understood to be +x°.

grouping symbols is
considered a single
piece even though it
may contain a + or -
sign.

No sign preceding a term
means that the term is
carrying a positive (+)
sign
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In listing, naming, or identifying the terms of an algebraic expression the plus +
sign and minus (-) sign preceding the term is part of the term.

Below are some examples of terms that will offer a better understanding of what

terms are.
x> + 5%’y +3(x -3y) +z has four terms.
a -2b +c hasthree terms.
(at’ +bt* +ct + d) has one term only.

From the examples given we now have an idea of what terms are.

What are terms?

Review:

Terms of an algebraic expression

are the parts that are being added.

A term is a group of symbols and
or numbers within an algebraic
expression that is separated from

other groups by a plus (+) or

minus (- ) sign.
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Test Your Understanding 1.2

Determine the number of terms in the given expressions and identify the second
term if possible,

1. a +2b -¢

2. 3 +(2-y) +2 -6

3. 12xyz +7

4, o ~bt +c

5. 2xyz/7

6. (35° -5z + (@-6y+x -6
7. xfy +y -5

8. x -9 + (z-y) +(x-3)
9. 12 + ¢ -3 +2

10. 3 + 4x -z - 38 +=z

—

2x y
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Module 1

Lesson 4

Algebraic Expression 1
(Let us start at the beginning)

What are single factors of a given term?



What are the single factors

of a given term?

Can you list down or
name the single factors

of a given term?

There is no need to put
them under a high

powered microscope.

Just read Lesson 4 of
Module 1, do the
exercises, and

bingo!

You will be able to

name them.

Objective: At the end of the lesson you should be able to give the

single factors of a term.

112
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Factors are numbers and letters that are multiplied together to give a product.

The number one (1) is a factor of any number. Even though 1 is a factor of every

number it is often times omitted,

To give you a clear idea of factors we have the following example:

Example: Factors of a term.

@ @B = 15
T 1 are factors of 15

® G = 5x
T are factors of 5x

© MRGN2 = Txyz
Tt are factors of 7xyz

are terms of the expression 3x° +5x

2 ¥

@ 3¢ +5x
™ N are factors of 5x
s are factors of 3x°

& OGN =Ty z
M are factors of 7x’y’ z

® (BRE@ = -3xyz
A4 are factors of -3xyz




Remember:

What are factors?

Factors are numbers and letters that are multiplied together

to give the term.

114
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Let us test your understanding of factors.

TEST YOUR UNDERSTANDING 1.3

Give the single factors of the given term.
1. ab/ed
2. x”yz g

3. 2xyZ’

Let us take a look at base and exponents..... hext page.
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Module 1

Lesson 5§

Algebraic Expression 1
(Let us start at the beginning)

What is a base? What is an exponent?
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What instrument is used to

see distant stars at night?

You will not need a telescope
to be able to tell a base from

an exponent in a term.

Read Lesson 5 of Module 1
and forget about the telescope.

Objective:
At the end of this lesson you should be able to identify

the base and the exponent from the given examples.
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Input
Look at 3 and %* the factors of 3x°>. The variable x is raised to the second
power. We call x the base and 2 the exponent.

If a is areal number and n is a natural number, the symbol a® denotes the n™

powerof a.

a = a-a-a--a&-3a . a

n factors
In the symbol a" we call a the base and n the exponent.
Example 1: Identify the base and exponent and find its value if possible.
(@ 3* The baseis 3 and the exponentis 4.
3= G)3)B3B) = 81
(b) -3x*  The expression -3x* is the product of -3 a numerical coefficient
and a power, x*. The base isx and the exponentis 4,
(¢) (3x)* Thebaseis-3x and the exponent is 4.
FBRSBDE30)3%) = 81kt
(d) -3x* The base is x and the exponent is 4.

The expression is a product of -3 and x*,

(3P@EE) = 3"
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Ops! take note, that
the exponent acts on
the symbol immediately

preceding it. Okey?

Also, when numbers and
symbols are enclosed in
parenthesis or any other
grouping symbols, the
exponent acts on the
whole term enclosed

in parenthesis.

When no exponent is
written it is understood
that the exponent of the

termis one. Okey?




Test Your Understanding 1.4
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Identify the base and exponent.

10

11,

12,

13,

14,

15,

16.

17,

18

20.

3z
(-3xy2)”
XyZW
-1.2)
(a-b)*
+4.3

& -y
(—abc)°

-5/4
zﬁ!

(b -dac)

(at* +bt +¢)’
ptl

¢1)*"

I+ §
1 1

4"



Algebraic Expression 1
(Let us start at the beginning)

What are similar terms?

What are dissimilar terms?

121

Module 1

Lesson 6
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: -_'l_:ﬁ_'me is gold.

Learn to use your time wisely.
A minute wasted is a minute gone.

Tomorrow is another day.

Do you know that because
of our limited time in this
world we have to race

against our time?

Saving time gives hirth to some

major inventions and discoveries;

If you can identify similar terms
from dissimilar terms in a blink

of an eye, that is time saving,

Okey?

Read Lesson 6 of Module1 and

save your time.
+ Objective:

At the end of this lesson you should be able to identify similar

terms from dissimilar terms from given examples of terms.
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Input

Algebraic expressions can be simplified by combining like or similar terms within

the expression.

Like or similar terms are combined by adding the numerical coefficients. This is

possible by the distributive axiom.

What are like or similar terms? Like or similar terms are two or more terms

that have identical literal part or that differ only in their numerical coefficients.
2ab, -8ab, 4ab, 1.2ab, 1/2ab are examples of similar terms.
3xyz, -4xyz, and 3/8xyz are similar terms or like terms.

All constant terms such as, 4, -8, 1.2, -1/2, 5/8, etc. involve no variables,

hence are like terms.
Some examples of like or similar terms are given below.
(@) 3%, -2¢%, +12%%, 2/3%, -0.2¢°
(b) a, 2a, 4/5a, -a, 0.4a
© 2, Xv, -ﬁxzf, 1/35%°
(d) 2a/bc, -6a/be, 2a/3bc, afbe
() 2xyz, -Sxyz, 2/5xyz, -1.9xyz

® -1, 27, 2/7, -478
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What did you
observed from
the given

examples?

Notice:

1. Similar terms differ only
in their numerical
cocfficients.

2. Literal parts are identical -
same variables with the
same exponents,

3. Similar terms involve two
or more terms.

4. All constants are like
terms.

REMEMBER:
Like terms are terms which differ only in their numerical coefficients but they
have exactly the same literal coefficients. The variables (letters) involved are

exactly the same and they have the same powers or exponents.
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If we have like or similar terms there are also terms which are unlike or dissimilar.
What are dissimilar or unlike terms?

Uunlike terms or dissimilar terms are two or more terms which have different

literal factors.
Take a lock at some dissimilar terms.

3x*y* and -4x’y’ are mot like terms or similar terms. The literal part for both
terms is Xy but the same variable in one of the terms do not have the same power in the
other term. In 3x*y* the variable x is raised to the 4th power while in -4x%y’ it is raised to
the second power. Also, the variable y is having a second power in 3x%y” but it has a
third power in -4x%y".

Some examples of dissimilar terms are listed below:

Example 1.6 (B). Dissimilar Terms

(8 a 2b, -c, ab, ac, e (Al tcrms arountikoor dissimilar)

(b) 4x and 9y (In 4%, xisthe Hteral partand yis theliteral partin 9y.)

(0) SXY, -SXY, 3x%y, +5X)73 (Allterms have the same literal parts but the literal parts have
different powers or exponents.)

(d) (3& - b), (3 az - bz) (Both  terms havethe same literal parts but the powers or
exponent of the variables involved arenot the same.}

(e) -4XYZ, -4x y Z2 5 -4}{3724 (All terms have the same literal parts but the powers or

exponents ofthe variables involved arc not the same..)
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How do we know that
the terms have differ-

ent literal coefficients?

Different literal coefficients
mean ...

1. The literal factors of the
terms involve are
different.

Examples: 2x and 3y

2. The literal factors are the
same but with different
exponents.

Examples: 2x’y and 3xy’

Let us test your knowledge of similar and dissimilar terms. Answer the

exercise next page.
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Test Your Understanding 1.5 '

1. List the terms that are like or similar for each number.
1. 2ac¢, 3bec, -3ac, 1/2ac, -bd

2. 2xy, 9xyz, L3xzy, 6yz, Szyx

3. 2%, 4xy, -3yx’, 13z

4. 2a/b, -3a/b, 2bl/a, bc

5. 2(x-2y), -4(-2y +x), 3(-x +2y), 4(2x -2y)

. List all the terms at least no two of which are similar.
6. 2x, 2, 3y, -4y, 14y, xly

7.  3x%, -5xy, 12xy, 15yx, 2xy

8. 2a, 3/a, -5/a, ab, b

9. 2a/3b, a/2b, -4a/b, a, b

10. abe, 3zyx, -abe, 1/3chba, 5x



Algebraic Expression 1
(Let us start at the beginning)

What are coefficients of terms?

What is the numerical coefficient of a term?

What are literal coefficients?

128

Module 1

Lesson 7



Oh.... Hello!
what?
Are you sure?

You need to be a
collector to iden-
tify numerical coef-
ficients and literal
coef-ficients from
a chest of terms.

Read Lesson 7

of Module 1 and
become an expert
overnight.

Objective:

129

Can you tell a fake from
a collector's item in a

treasure chest?

Insurance companies

provide securities for
collector items.

At the end of this lesson you should be able to identify the coefficients

of a given term.



Input

Now back to ferms of algebraic expressions.
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A term is usually expressed as a product of two or more factors. These factors

can be a number (constant) and variables (letters).

In a term having only two factors, the coefficient of one factor is the other factor.

In a term having more than two factors, the coeffient of each factor is the product of all

the other factors in that terim.

Example: Coefficients

(@@ 34y
I 1

1

is the coefficient of 3/4

is the coefficient of y

() 3xy =3(y) = By = 3y)x

I

!
I
!

b L is the coefficient of 3y
b | is the coefficient of x

I is the coefficient of 3x
is the coefficient of y

is the coefficient of 3

is the coefficient of xy

NOTICE: The coefficient of a term may be a single factor of the term

or the preduct of two or more single factors.
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© 3xyz = 3(xyz) = (3xz)y = Gyz)x =(Gxy)z
| || | 'l s the coefficient of 3xy
! is the coefficient of z
Pl I Pl is the coefficient of 3yz
I Pl / " js the coefficient of x
I bl is the coefficient of 3xz
{1 [ is the coefficient of y
I is the coefficient of 3

! 15 the coefficient of xyz

In example (c) the single factors of 3xyz are 3,x,y and z. 3 is the specific

real number in the given term. 3 is called the numerical coefficient.

The numerical coefficient is the constant (number) that is present as a factor ina

term. 3, 2, and 1 are the numerical coefficients of 3xy, 2x and abc.

When there is no specified number in a term the numerical coefficient is

understood to be the number 1,

The numerical coefficient of x°, abe, xyz is 1. The numerical coefficient of x is

2

understood to be 1, since x = (1)(x) and the numerical coefficient of -x is -1, since -x
= (D).

Example; Literal and Numerical Coefficients

(@) ow
| Literal coefficient of 6.

‘ Numerical coefficient of w.
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G 12y
b xy” is the literal coefficient of 12
’ 12 is the numerical coefficient of xy*
(¢} 3=xy 3
= xy
4 4
' ' is the coefficient of 3/4
is the coefficient of xy
@ -

-1 is the coefficient of aZ.

The numerical coefficient of a term may be associated with any literal factor of the

term not just the first literal factor,

Example:

3
3
3
3
3
3
3

3xyz
is the numerical coefficient of xyz
is the numerical coeffictent of x
is the numerical coefficient of y
is the numerical coefficient of z
is the numerical coefficient of xy
is the numerical coefficient of yz

is the numerical coefficient of xz

For terms within grouping symbol the numerical coefficient is understood to be 1.

When there is no specific number preceding a term enclosed in grouping symbols, it is

understood to be preceded by 1.
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The numerical coefficient of (x -2y) is 1, since (x -2y) = (1) (x - 2y). The
numerical coefficient of -(x -2y) is-1, since -(x-2y) = (-1)(x-2y).

Numerical coefficients are always associated with literal factors of the term. The
letters present as factors of the term are the literal coefficients of the term. When a term
consist only of a number such as the last term of the polynomial 3x* +2x +5, we do
not say 5 is the numerical coefficient of 5. When we say "coefficient" of a term what

we mean is the "numerical coefficient”" of the term.

In 4xyz, the literal coefficient is xyz. In the term abc the literal coefficient of 1

is abc. Also the literal coefficient of 2x%y° is X’y

Inthe expression 2(x -4y), the numerical coefficient of the first term (2x) is

2 and the second term (-8y) is -8.

Coefficient means numerical
coefficient.

No coefficient means the
coefficient is the number 1.

/
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Test Your Understanding

1. List the coefficients of abc.

2. -Give the numerical coefficients of the following terms:

(@ 4xy
) -2x%*
(© wim
(d) 10ab/17
(&) -xyz/2
® -bc
(g +0.1x
® pq

o K

@ =n

3.  Give the literal coefficients for the terms in number 2,
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Module 1

Lesson 8

Algebraic Expression 1
(Let us start at the beginning)

What are constants? What are variables?



Objective:

Can you tell a variable from
a constant in a given term
or in a given expression?

You'll hit your target if you
read Lesson 7 of Module 1
even if blindfolded, you'll
be able to identify them.

At the end of this lesson you should be able to identify constants

and variables from given expressions.

136
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Input

What are constants?

Constants are symbols, usually numbers or letters, that have fixed or specified
value, All numbers are constants since they have fixed value (not changing). The

beginning letters of the alphabet are usually used as constants.

In the polynomial expression at® +bt +c, the letters a, b, and ¢ are

constants.

We also have some known nature's constants such as the speed of light which is
usually denoted by the letter "¢" the gravitational constant denoted by "g" the charge of

an electron denoted by "q" etc.
What other symbols represent constants?

In mathematics we use several symbols in solving problems such as «, o, e, 1, 1,
and others. These symbols are constants since they represent real numbers.
Are these symbols constants? variables?

A, L w, C v, s, d, L p, r, £, V are used in the solution of science
and mathematics problems. These symbols represent numbers but we don't know the
exact value since its value will defend on the value of other numbers and symbols, hence

are called variables.

Examples: I = prt, C= =nd, V=Iwh, and etc.
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Variables are symbols that represent arbitrary (not fixed) element of a set. Also

these are symbols that may change their values in a particular problem or discussion.

In algebra we usually use the last letters of the English alphabet as variables. In
the algebraic expression at’ +bt +c the variable is the letter "t" and the constants are a,
b, and c. Inthe expression 2x° + 3x +4, the variableisx, the constants are the

numbers, 2,3, and 4.

Example: Constants and Variables

(a) 2xy Constant - 2; Varables - x andy
® ¢ Constant - 1; Variable - ¢
(c) 2w Constant - 2; Variable - 1 and w
(@ = Constant - 2, w, Varable - r

Let us test your understanding of constants and variables by

answering the exercise next page. Okey?
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Test Your Understanding

Identify the constants and the variables in the given examples.

e

e U T B o
S

prt
2(1+w)
sft
XyZ
10. p/g
11. KE = mv’/2
12 V = lwh
13, I = prt
14. d = 2r
15. C= =nd
16. A= ¢
177 A = at+b+c
18. P = F/A
190 F = GMM,/d
200 V= ¢
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Module 1

Lesson 9

Algebraic Expression 1
(Let us start at the beginning)

What are monomials?

What is the degree of a given monomial?
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Objective:

At the end of this lesson you should be able to identify monomials,
binomials, trinomials, multinomials, integral rational terms, polynomials,
and real polynomials.
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input

What are monomials?

A monomial is either a number or the product of a number and one or more

variables with whole number exponents.

5, 2a, 3x°y° are monomials since all the exponents of the variables involved are

.non-negative integers.

x%y°/2, 3%yz/4, 5, abc are examples of monomials, The variables involved in
the given expressions have whole number exponents or the exponents of the variables are
non -negative integers.

X2 *f? and 1/x are not monomials. Tn x'y'? the variables x andy

have fractional exponenis, hence is not a monomials. Also, the expression x/y*
can be written as x°y2, hence the variable y has negative exponent - so is not a

1

monomial. 1/x can be wriiten as x~, hence the variable x has negative exponent,

therefore, it is not a monomial.

Example: Monomials

@ 3xv5
b 1/5xy°z
‘() at?

@ prV2s

(® xyz/9
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(-

RECALL:

L The set of non-negative integers
is not the same set as the
set of positive integers.

2. The set of non-negative integers
contains the positive integers
and zero (set of whole numbers).

3. Variables should not appear
in the denominator, since the
exponent of the variables will
be negative.

4, The variables should not be

within the radical expression i
since the exponent of the @

variables will be fractional.
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What is the degree of a monomial?
The degree of 2 monomial is the sum of the exponents of its variables.

If the term has only one variable the degree of the term (monomial) is the power

of the variable.

The degree of 3x%4 is 4. The degree of x is 1, since x= x'

The degree of 4a’b’c is 6. Since the variables present in the term are a, b, and

c and the exponents of the variables are 2, 3, and 1 respectively.

The degree of all non - zero constants such as 12, -1, 12, 100, etc. is zero

(0). Since, all non-zero constants can be written as the number times any variable raised

to the zero power,
The number zero has no degree.

Example: Degree of Monomials

(a) -4’22 | ]f)egree

8
{b) -pqrs Degree 4 -
(c) abed® Degree 5
{d) 3xy/4 Degree 2
{e) x/3 Degree 1
® 3c/4 . Degree 1
(g) -42° Degree 5
() a’biedx Degree 8
@ %% Degree 8
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Test Your Understanding 1.8

Identify if the given term 1s a monomial and give its degree.

1. a’b/4
2. Shxyz
3. 3a’blc
4. 3a"bc!?
5. a%be
6. 27%abe
7. 32’3xyz
8. 2/5xy
9. 1/4%
10. xfy
11. 2/xy
12. 2%
3. K
14. x%

15, 28
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Module 1

Lesson 10

Algebraic Expression 1
(Let us start at the beginning)

What are integral rational terms?
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Is there a pot of gold at
the end of a rainbow?

If you can identify
integral rational
terms from a set of

terms and
expressions

Now, thatis an
achievement.

.... like having your
pot of gold

Objective:
At the end of this lesson you should be able to

identify integral rational terms.
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What are integral rational terms?

An integral rational term is a term whose factors are real numbers and non-

negative integral powers of variables.

3x’y’ is an example of an integral rational term. Some examples of integral

rational terms are 1/4abe, 4xyz, at’y, -2x°y".
The following terms are not integral rational.

V-2 xy is not an integral rational term since the factors of V-2 are not real
numbers even if the exponent of the variables are whole numbers.

3x%y"? is net an integral rational term since the variable y has fractional exponent.

Example: Integral Rational Terms

(@) 1/4 xyz
(b) V9abc*?
(c) -3/5%%

(d) -yz/5

(& Spqr/V 81
(f) abelo

(g) 4rt/8

(h) -3wxy/8
@ x

G 4k



Test Your Understanding 1.9
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Identify the integral rational terms.

1

3xfy

2. _2y2

3.

10.

11

12.

13,

14,

13.

2xy/x
6yZ*/7
¥ xyz
2V25 xyz
2xy/z
xy/7z
65°y’z
3ablde
xy / 6%’y
4’y 7
x Pyt
ab/cd

x/22
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Module 1

Lesson 11

Algebraic Expression 1
(Let us start at the beginning)

What are polynomials and their degrees?
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Do you know why balloons
goes up when you release it?

An object that goes
up is lighter than
air.

e If you want to raise
the level of your
achievement in

8 mathematics...

; like the balloons ...

be able to identify,
described, & define
polynomials and
their degree.

Objective:
At the end of this lesson you should be able to
define polynomials and give their degree.
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input

An algebraic expression which is expressed as a sum of monomials is called a
polynoemial,

Monomials are polynomials consisting of a single term. A polynomial is any
monomial or multinomial in which each term is integral rational.

a +b -c and 3x’y* are polynomials. Some examples of polynomials are: at?
+bt +c, a%%" + alx !+ 2% + 2%’ 22 -z + 4 andetc.

A polynomial may be formed from single variable such as the following examples:

x* -3x +x isa polynomial in x. It is an algebraic expression having only
terms of the form ax”, where a is any real number and n is a whole number.

¥y + 3 isa polynomial iny. Itis an algebraic expression having only terms of
the form ay”, where a is any real number and n is a whole number,

28 +5t -t +2 is a polynomial in t. It is an algebraic expression having only
terms of the form at”, where a is any real number and n is 2 whole number,

A polynomial may contain more than one variables, such as the following;
X'+ 2xy +y° isa polynomial in the variables x and y.

3x’y + 3xy’ is a polynomial in x and y because each variable has positive
integer as exponent.

Some examples of polynomials in two variables are: a*> +ab +b% 2% +z -+,
xy +y, Xy/3, 3m +n and p® +q.

Polynomials maybe formed from more than two variables. Some examples of
polynomials with more than two variables are: abc, 3xyz, 4a’d’c’d, 2y’ Z%, m’
+3m’np + 3mn®-+np, zywx and others.

What are not polynomials?’
Let us look at some examples.

3xfy +2Vx is mot a polynomial for two reasons:

3x/y -—- The first term is not integral rational because of y in the
denominator.

94x - The second term is not integral rational because Vx is not a non-
negative integral power of x.



x® +x"and x® +5x+1 arc not polynomials becausc of the fractional and negative cxponents of the

variables involved,

Now look!
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Are the given algebraic expressions polynomials?

2x + 1

1. 3. x + Vx
3x*-5x 47

2. ¥ x*2 4, |ax-5|

Reminders:
In a polynomial, variables should NOT appear

1. inthe denominator

2. as an exponent

3. within aradical and

4, within absolute —value bars.

A polynomial in x is an algebraic expression having only terms of the form ax",

where a is any real number and n is a whole number.

Note: Because every term of a polynomial in x has the form ax™ (n a whole
number ), polynomials never have variables in the denominator.

2x + 1

3x*5x 47

‘We can write the given expressionas (2x+1) [

(2x +1)(3x2-5x +7)?
2x+1)(3 -5 T

3x%-5x +7
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Thus we have variables with negative exponents.

2. A variable must not be treated as exponent.
Example: 3* -x*> -2 ,

I a variable appears in the exponent then the factors of the term may not
all be real numbers. So, each term of the polynomial will not be integral rational.

3. A variable should not be placed within a radical.
Example: x + v¥x

We can write the given expression x +Vx as x +x'2 Here we have a

variable with fractional exponent.

4. A variable cannot appear within absolute value bars.
Example; I2x3 -5

If a variable appears within absolute —value bars for two different
values of the variable the numerical value of the expression will be equal.

Also, from our definition of terms, in a polynomial it must be a
product of a real number and variable with whole number exponent. We
cannot express the expression within absolute — value bars as product of

such factors,

Suppose we want to determine the number of terms ina
polynomial, What are we going to do?

Recall:

In a polynomial, each of the monomials in the sum is called the terms of the
polynomial,

A polynomial may contain only one term such as:
4,3, x%, x’yz, Vs abe, and x2y3i4/8

A polynomial may contain two terms as in the following
examples:

a+tb, x* -y*, x—2, y +6, 3xyz +24
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A polynomial may be made of more than two terms such as:
at’ +bt +c, a+b —c, x* +2xy +y?, Tw+3x -2y +6z, 3xy
+ 6xz —4wx +9yz - 3xyz +24 and others.
Example 8: Examples of Polynomials:
(a) 3x A polynomial of one term is called a monomial.

(b) 4x* -3x° A polynomial of two unlike terms is called a
binomial.

() 7x* +4x-8 A polynomial of three unlike terms is called a
trinomial.

Is it possible for a polynomial to have 100 terms?
For your answer, recail that a polynomial is a finite sum of
monomials.

The answer is very easy if you understand the meaning of “finite”.

What are the names given to some polynomials?

R e A polynomial Yvith
—— -- only one term is 2
polynomials monomial.
Examples:
1
Binomials B, B0, ey
e : A polynomial with
polynomials Y with two terms is a
g% binomial.
Trinomials Examples:
three terms a+b, x -y, 3x+4
polynomials
A polynomial with
three terms is a
Muitinomials are trinomial.
polynomials with more Examples:
than three terms. a+b—c, 2x +yz -6
Examples; 2a-b-5c -d
+e, 2x+3z+d-7, -x +y
+3z-w+3
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What is the degree of the polynomial?

Recall: The degree of a polynomial is the degree of the term in the polynomial
with the highest degree.

Examples:

3x*y® + 5xy* +7 is of degree 5.
3xy +5x%y + 8 is of degree 3.

3x +5y 2z is of degree 1

7 is of degree O.

A nonzero ¢onstant like 7 is classified as a polynomial of degree zero,
since 7= 75°.

The number zero, as a term or as a polynomial, is not given a degree.

+

A real polynomial is a polynomial in which all the numerical coefficients
are real numbers and the value of the variables are restricted to real numbers.

Examples: -3x° +2x + V6 when x =2 is a real polynomial.

The coefficients of x* is a real number. Also the variable x is given a
value of 2 which is a real number.

Real polynomials represent real numbers when a real number is
substituted for the variables. Hence, real polynomials can be added, subtracted
and multiplied.

v.3x -+-49 - 6isnot a real polynomial since the numerical coefficient of
x is not a real number. Also 3 - V-y is not a real polynomial since the coefficient
of y is not real.

Some examples of real polynomials are:
at’ +bt +c whena=2,b=3,c=4, t=-1
x? - y2 whenx=-5, y=4

-5y* +y+6 wheny=-1.

Let us test your understanding of polynomials, degree of a polynomial,
and real polynomials by answering the test given next page.
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Test Your Understanding 1.11

Identify if the given examples are polynomials, if it is give the degree.
1. 3Py + 4xy +y

2. t-2f

3. al4 +blc-7

y+7y + 10

Ye

ab +bc +cd

N oo oo A

a +b -¢c +d
7

@

8af5 +9b/2 +2/5

9. 7
X +y —3xy

10. 1ix? +y*

11. x"? +y 6

12. I1x-3yl

Identify if the given poiynomial is real.
13. 4xy -5 when x = -1, y=8

14. 2x -4y* +z when x =y =z = 2

15. X*yl4 +xy/3 whenx=0, y=8.
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CONGRATULATIONS

"You have just finished ALGEBRAIC EXPRESSION I
(Let us start at the beginning).
You are now ready to take the PRACTICE TASK
next page.
Please check your answer at the
FEEDBACK TO THE PRACTICE TASK.
It is important.
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Practice Task

1. In the expression 3xyz,
(a) What is the numerical coefficient of the term?
(b) What is the coefiicient of 37
(c) What is the coefficient of xy?

2. Inthe expression 12abe,
{@) What is the numetrical coefficient of the term?
{b) What is the coefficient of ¢?
{c) What is the coeffictent of ab?

In exercises 3-5 list (a) the constants (b) the variables.
3. 3 - 5¥
4, 5x~2y
4x°
5 2x -4y +4

In exercises 6 — 8 (a) determine the number of terms; (b) write the second term if there is one.
6. B¢ —(x+y)
7. 5={x+Y)
8 33Xy + Xty + 4B -y)
3xy

In exermses 912, wnte each polynomial in descending powers of the indicated letter.
9. X —4x -5 +8x° gower of x

10. 10~ 3y’ +4)/2 =2y power of y

1. 3Py +xy - 3y power of x

12. 8xy* +xy° -4y power of y

13. The expression 2x + 4x +5y + 7 has:
3

(a) how manyterms?
(b) how many different variables?
(c) how many different constants?

14. In the polynomial x*> —4xy® +5 find:
(a) the degree of the first term
(b) the degree of the polynomial
(c) the numerical coefficient of the second term.

In problems 15 ~17 find the value of each expressionwhena=-2,b=4, ¢=-3, x =5,
and y =-%.

15. 3a+bx-cy

16, 4x - [a (3c )]

17. [ohT? + [x/bJ

In problems 18 —20 evaluate each expression
18. 17-9-6+M1

19. (@) » 3° ~4

20. 48 + (-4)° -3[10 4]



You must score 16
or higher of the
PRACTICE TASK.
If you score 10 or less,
pleasc go over
MODULE 1 again.
It is important.

Answers to Test Your Understanding and
Test Your Computational Skills are also
provided on scparaie sheets placed afier the
Feedback to the Practice Task.

Please check your answers. Okey?
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Feedback to the Practice Task

1.

10.
1.
12.
13.

14.

15.

17.
18.
19.
20.

@ 3

() xyz
© 3z

(a 12

(b) 12ab
(o) 12¢
(@ 3, -5
(b) x, ¥

(a) -2,3,4,5,6
® xy

(a) 4, 2 4
® xvy

@ 1

(b) No second term

@ 2
() —x+y)

(@ 3
(b) 2x+y

3xy
+8x° +7 —dx -5
—3y5 -2y3 -!-4y2 +10
-i';‘c“y2 +3x3y —-?;xy3

+xy"’ +8xy2-—4x2y

(@)
®)
©

(a)
(b)
©

Awpn ciho
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Test Your Computational Skills 1.1

29
-87
248
~125
4/3

11
1681
2047

. 156,625
10.7/30
11.-10
12.-1023
13.14641
14.625
15.-3/4

CONDOTAWLN =

Test Your Understanding 1.1

Always
Never
Always
Always
Sometimes
Always
Sometimes
Always

. Never

10. Sometimes
11. Always

12. Always

13. Always
14.Never

15. Sometimes

VAN ARWN -

le2



Test Your Understanding 1.2

SO NOOAWN -

©
W A A0

2b
(2-y)
7

-6t

w

-

-

-2 N A

(% —By +x)

y9
¢

-3/8

-

™

Test Your Understanding 1.3

LN~

S NO oA

a, b, 1/c, 1/
4

(a + by
(a+b)(a-b)

0.%, x

Test Your Understanding 1.4

1. x - base, 1 -—-exponent

2. 4 - base, m- exponent
3.
4
5

Z - base, 4-—exponent

. (-2xyz) - base, -2- exponent
. 1.2 - base, 4- exponent

Test Your Understanding 1.5

SN~

2ac, 3ac, 1/2ac
2xyz, 9xyz, Sxyz
4;(gy, -3yx°

2alb, -3aldb

2(x —2y), -4(2y —x)

i63



Test Your Understanding 1.6

3y, xsyzyz
1.5xy, 2xy>

2a -3a% 9b
ac/bed, 2aclbd

3xyz

G FSY I

Test Your Understanding 1.7

1. The Coeflicients of 2abc are
2 is the coefficient of abc
a is the coefficient of 2bc
b is the coefficient of 2ac
¢ is the coefficient of 2ab
2a is the coefficient of bc
ab is the coefficient of 2c
2c is the coefficient of ab
be is the coefficient of 2a

2. The numerical coefficient of

dxy is 4
-2x%y is -2
wim is 1
10ab/11 is 10/11
xyzll is -7
3. The Iitera! coefficient of

-2x2y is %

wim  is wim
10ab/11 is &b
xyzl7 is xyz

Test Your Understanding 1.8

constant -2; variables X, y
constant 1; variable ¢
constant 113 variables a, b c
constant 1.2; variables a, t
constant 11, 2, variables A, r

GRO0ONA>
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Test Your Understanding 1.9

1. monomial, degree 3
2. not monomial

3. monamial, degree 5
4. not monomial

5 monomial, degree 4
6. not menomial

7. monorial, degree 3
8. monomial, degree 3
9. monomial, degree 0O
10. not monomial

Test Your Understanding 1.10

not
integral rational term
integral rational term
integral rational term
not

MbhwhN=

Test Your Understanding 1.11

1. polynomial; degres
2. polynomial; degree
3. not

4. polynomial, degree
5. polynomial; degree
6. polynomial; degres
7. pelynomial, degree
8. polynomial; degree
9. not
10.not

11.not

12.not

13.real polynomial
14.real polynomial
15.real polynomiat

s R N W
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Module 2
Lesson 1

Addition of Integers

Add the following;
2+3=

23 +(24) =

[(-26) + (-32)] + 234 =

How do we add integers?
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Overview:

Algebraic expressions represent real numbers (specific or unspecific).
Hence, axioms and theorems about certain properties of real numbers are
possessed by algebraic expressions.

Operations like addition, subtraction, multiplication and division can also
be performed using algebraic expressions.

Addition of algebraic expressions involves combining terms. The process
of combining similar terms is simplified by using the generalized distributive law
which states:

abq. aby +abz + ... +abp = a(by +by ¥bs+ ... +by)

The sum of dissimilar terms can only be indicated. This means that there
is no single term to represent the sum. The sum is obtained by copying the
terms to be added and affixing a plus sign io show that the terms are added
together. .

In case of addition of algebrajc expressions consisting of more than one
term, such as a polynomial to another polynomial, the process involves addition
of similar terms and dissimilar terms and the application of the commutative and
associative laws of real numbers.

Just like when we are adding numbers the sum which is the result in
addition can be checked by another operation... subtraction. In case of algebraic
expressions we can use numerical substitution or doing the sums again.

Unlike raising a number to a certain power or extracting the root of a
number addition is a binary operation, it involves two elements of a set.

The commutative and associative property of real numbers and the use of
signs of grouping like parenthesis comes in handy when simplifying and clarifying
solutions to addition problems.

Let us give ourselves the chance to enjoy doing sums and knowing that it
is the correct sums.
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Objectives:
At the end of this lesson the students should be able to:

add similar terms using the generalized distributive faw.

add dissimilar terms by indicating the sum.

add polynomials by writing similar terms in thé same vertical column.
check if the answer in addition is correct by adding the terms again.
check if the sum obtained is correct by numerical substitution.

apply the commutative, associative and distributive property of real
numbers to algebraic expressions.

DO 0N =,



input!

Addition of Integers

A very small child learns addition when he started to put
together blocks during playtime. It is easy to add and you will agree
with me but first let us have a review of some facts involved in the

addition process.

What do you call the result in addition?
What about the numbers to be added?
What is the mathematical symbol which
is used to denote addition?

Let us read next page. Okey?

169
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The review lessons are presented in question and answer form. Please
ask your teacher if some part of it is not very clear to you. 1t is very important.

Let us have a short review. Qkey?
What are integers or signed numbers?

Integers or signed numbers are numbers used to represent opposite
ideas. For example going up motion may be represented by positive numbers
and going down motion maybe represented by negative numbers. Also a profit
of P20.00 maybe represented by +20 and a loss of P100.00 by —100.

The set of integers consist of the negative numbers, zero, and the positive
numbers.

In the number line we can show the members of the set of integers by
assigning a point corresponding to zero and +1. Once we have this point we can
lay off the rest of the members of the set on the line like this below:

<

6 5 4 3 2 1 0 1 2 4 5 6

From the correspondence set up between the points on the line and the
integers, we can conclude that the set of integers is an infinite set.

What is the absolute value of a number?

The absolute value of a number is the number regardless of the sign. The
concept of absolute value of a number is the distance of the number from the
origin. Hence it is always positive or zero. It is usually denoted by the symbol N
called the absolute value bars.

The absolute value of a number a is

= a ifais positive
la| = -a ifais negative
lal = 0 ifais zero.

What do you mean when we say “two numbers have like signs”?

Consider two cases:
Case 1. Two numbers have like signs when both are positive.
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Examples: +9 and +6, +3 and +5, +1 and +100, and others.
Case 2. Two numbers have like signs when both are negative.

Examples: -2 and-76, —1 and -4, —-21 and -310, ~10087 and — 10985, etc.

When are two numbers considered to be having unlike signs?

Two numbers have unlike signs when one of the numbers is a positive
number and the other number is negative.

Examples: -2 and +6, +19 and -74, -276 and +313, +1988 and —- 13985, etc.

What do you call the terms to be added?
The terms or numbers to be added are called addends.
Examples: 2+ 23 = 25, 2 and 23 are the addends.
-4 + -47 = -51, -4 and -47 are the addends.
What is the sum?
The result in addition is called the sum.

Examples: 21 + 33= 54, 54 is the sum.

What do we mean when we say “find the difference”?

To find the difference between two quartities is to subtract the smaller
" quantity from the bigger quantity.

Examples: 1. Find the difference betweéen 7 and 2.
7-2=5, §isthe difference between the given numbers.

2. Find the difference between 1 and 9.
Since 1 is the smaller of the two quantities, so we will subtract 1
from9. 9-~1=28, Hence the differenceis 8.
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What is to prefix the sign?
When we say “prefix the sign” what we mean is we will copy the sign and
place or write it before the number.
What do we mean when we say the sign is common to the given numbers?
When we say that the sign is common to the given numbers this means
that all the numbers possess the same sign. Either they are all positive or all
negative.
What is addition?
Addition is an operation wherein we combine the elements of one set to
the elements of another set forming a much bigger set.
What is to “do the sums again”?
“Do the sum again” means the same as to add the elements again may be
this time adding the columns starting from the bottom instead of the top.
What is “numerical substitution”?
Numerical substitution is a process by which we substitute a constant to
the variable in the expression.
What do we mean when we say “the sum can only be indicated”?
To indicate the sum of an addition process is to show that we have fo
perform the addition operation and that it is the result of the process.
How do we add numbers having like signs?
Rule:

To add two numbers having like signs, add the absolute value of the
numbers and prefix the common sign to the sum.



Consider two cases.
Case 1. Both numbers are positive.

Example 1. Add + 4 and +8.
Solution: +4 " — [+4] = 4
+ +
+#8 - [+8] = 8

12 answer

Example 2. Add + 20 and +98.

Solution: +20 — |+20] = 20
+ +
+98 -— |+98] = 98
118 answer

Case 2. Both numbers are negative.

Example 1: Add -7 and - 3.

Solution. ~7 — I—-Tl = 7
+ +
-3 —|-3] = 3
—10 answer

Example 2. Add —12 and —45.
Solution; 12 — |-12] = 12
+ +
~45 | —-45| = 45

—

- 57 answer
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How do we add numbers having unlike signs?

Rule:

To add two numbers having unlike signs, find the difference of their
absolute values and prefix the sign of the addend with the greater absolute value
to the sum.

Example 1. Add —4 and +5.

Solution: -4 - |-4| = 4 5
++5 — |+5] -5 4
_‘T— answer
Example 2: Add -100 and +58.
Solution: -100 — |-100] = 100
++58 — |+58| = 58
-:_‘4-2‘ answer
Example 3. Add —78 and +90.
Solution: -78 — |-78| = 78 90
++90 — |+90] - 9 78

——

12 answer

Example 4. Add +45 and - 30.
Solution: +45 -— |+45] = 45
+ ——

-30 -—|-30] 30

1

+15 answer



Example 5. Add +23 and —~67.

Solution: +23 -— |+23] = 23 67
+ — —

67 -— |-67] = 67 23

—-44

How about if there are more than two integers to be added? How do we

add these integers?

Rule:

answer
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Add algebraically all the positive integers. Separately, add all the negative
integers then add the two sums obtained glgebraically to obtain the final answer.

Example 1. Add +4, +5, —7 and —3.
Solution: Add all the positive numbers.

Add + 4 and +5.
+4 - |+4] =
+

+5  — |+5]

]
+
0w o o

Add all the negative numbers.

Add -7 and.—3.

7 =7 = 7
+ +
-3 —}=3] = 3

~10  sum of the negative numbers

Add the sum of the positivé numbers and the negative numbers.

sum of the positive numbers
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Add +9 and -10.

+9 —|+9] = 9 10
+ — , ———
-0 — |=-10] = 10 9
- answer

Example 2. Add +34, +67, +90 and —7889.

Solution: Since there is only cne negative number so we have to add only the
positive numbers.

Add + 34 and +67 and 90.

Applying the associative law we can add +34 and +67 first then their
sum is again added to +90.

Add +34 and +67 then

+34 — |+34] = 34
+ +
+67 — |+67] = 67
+101 — |+191] = 101
+
+ 90 — |+ 90} = o0

e —

+ 191 sum of the positive
numbers

Add the sum of the posifive numbers and the only negative number.
Add +281 and -789.
+191 - |+191] = 191 789

+ - -
-789 — | -789 | 789 191

— 598 answer
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Example 3. Add +248, —8, 1007, —31, 0.8 and —2.04.

Solution: 1. Add all the positive numbers. No sign means positive.

2. Add all the negative numbers.
3. Find the difference of their sums.
4. Prefix either a + or — sign to the difference depending on the sign
of the addend with a greater absolute value.
+248.0 -6.00 1255.80
1007.0 -31.00 _
0.8 -2.04 39.04
1255.8 -39. 04 1216.76 answer

Example 4. Add +628, —3, 2450, 0.9, —6.51 and -3.01.

Solution: 1. Add all the positive numbers. No sign means positive.

2. Add all the negative numbers.
3. Find the difference of their sums.
4. Prefix either a + or — sign to the difference depending on the sign
of the addend with a greater absolute value.
+628.0 -3.00 302789
2450.0 -8.51 _ :
0.8 - 3.01 12.52
30278.¢ -12.62 30266.28 answer

Example 5. Add +142, -5, 2113, —43, 0.10 and —1.12.

Solution: 1. Add all the positive numbers. No sign means positive.

Add all the negative numbers.

Find the difference of their sums,

Prefix either a + or — sign to the difference depending on the sign
of the addend with a greater absolute value.

H LN



+142.00 -5.00
2113.00 -41.00

0.10 -1.12
2255.10 -47.12

178

225510
47.12

2302.22 answer

Let us test your computational skills in finding the sum of signed numbers or

integers.

TEST YOUR COMPUTATIONAL SKILLS 2.1

1.
2
3
4
5.
6
7
8

o

Add the given humbers.

+20 and +68

. 89 and 65
. =860 and -54
. —~5908 and -34568

-345067 and 9876
+456 and -67

. —765 and 676

—45 and 654
2345 and -0987
+328 and -6754

. +40, -3, -101, +25, +8

+163, -200, -2, +45, 10

. ~100, +300, -7, -3, +40

52, 32, 62, -5, 2, -101
1040, -1040

You are now ready to add algebraic expressions.

Let us start with algebraic expressions which are similar terms. Okey?
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Module 2
Lesson 2

Addition of Polynomials

What is the sum?
2xy +3xy=?
abc +xyz=?
(2xy +3yz) + (xy -z) =?

What is the rule for addition of similar terms? dissimilar terms?
How do we add polynomials?
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Input!

Addition of Polynomials
(Similar Terms)

Suppose 2x + 3x + 5x —8x —Xx are to be added , how are we going to do about it?

Since the terms to be added are like terms, so we are going o add only
their numerical coefficients, like this

2+43+5+(-B)+-1=7

Notice;

+3+5= (2+3)+5=5+5=10 ~ The coefficients are integers
(-8) + (-1) =-9 having unlike signs hence we will have
to combine all the positive numbers and
all negative numbers,

Adding the positive numbers result in +10 and adding all the negative
numbers results in 9.

Notice:

Our work is now simpler since we are to add only two numbers
+10 and -9. But+10is +10x and 9 is -Ox

+10x + (-9x) =+1x =x
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Suppose, we want to check if our answer is correct, what are we going to
do about it? )

There are two ways of doing it.

1) by adding the terms again, and
2) by numerical substitution.

Let us try the first one . . . adding the terms again.

Look:

We are to add 2x + 3x + 5x + {-Bx) + (-x). Suppose we rewrite the terms to
be added like this

(-x) + (-Bx) + Bx + 3x + 2x.

Will the answer obtained be different? What do you think? Now back to
our problem at hand. Combine —x and —8x like this -

~X-8x= (-1-8) = -9 =-9x
Combine +5x; +3x and +2x like this
+5X +3x +2X = +5 +3 +2 = +10 = +10x.

Now combine the result of the positive numbers and the resuit obtained by
adding all the negative numbers. We have -9x and 10x = 9x +10x =+1x orx.

Notice that we obtain the same answer by adding again.

What does it mean when by adding again we obtain the same answer?
Are we sure that our answer is correct? What do you think?

| hope that you know the answer to the three questions asked and your
answer is I'm sure that ! got the correct answer (Bulls eye!l) Okey?

L et us try the second method of checking the sum . . . by numerical
substitution.
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Add: 2x+3x+5x +(-8x) + (-x) = x
Suppose x is substituted by the number 2.

2x will become 2(2) = 4

3x will become 3(2) =6

5x will become 5(2) = 10
-8x will become —-8(2) = -16
-x will become —1(2) = -2

Adding4+6+ 10+ (-16) + (-2) = +2

-16-2=-18 +20-18= +2

4+6+10=20
But what is +27 +2is x, since we let x = +2. So by numerical substitution
we know that our answer obtained is correct, Okey? '

Let us look at another example.

Add: 2% +4xPy +5X%y -2x +3y% -4 +8x 5 +3y°

We can group together like or similar terms as (2% +4x%y +5x%y) + ( -2x
+8x) + (3y? +3y?) +[—4 +(-5)]. Finding the sum of similar terms we have

(2X%y +4dy +5xy) = (2+4+5pCy = 11Xy

(-2x +8x = (-2+8)x = 68X

(3y* +3y*) = (3+3)y* = &y
= (-4-5) = -9

[~4 +(-5)]
After combining like terms, we have 14x%y +6x +6y> -9 is the sum or

answer.

Let us check if our answer is correct by adding again 2x% +4%y +5x% -

2x +3y? —4 +8x 5 +3y%.
from the last term to the first term as in this

Suppose we start adding
example 3y?—5+8x—4 +3y°-2x +5X%y +HCy + 2%y

Grouping together similar terms we have ...

(3y? +3y?) +[4 +{-B)] + (2x+8x) + (2% +Cy +5X%y).



183

We c¢an write similar terms in the same vertical column like this.

. 3y? -5 , 8x 5x%y
3y? -4 -2x + Iy
By” -9 6x 2x%y
1Py
(5Cy+ 4Cy) + 2%y = Note:

Addition is a binary opera tion ,
2 . a so we can operate in only two terms at
oty +2Cy=113y. a time like this

Is this result equal to the first result?

Notice that what we obtained was 11x% y + 6y — 6x — 9. Are these two
polynomials equal? What do you think?

Recalk:

Algebraic expressions are specific or unspecific real numbers hence they
possess the commutative and associative property of real numbers, Applying
these properties we can show that the first result obtained is equal to the second
result,
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Look!
1%y + By +6x—9

applying grouping 11Dy + 6y + 6x — 9 will become
(11x*y +6y?)+ (6x—9)
(6y> + 11x%y)+(-9+6x) by the commutative property of real nos.
6y* +[11x°y+(9+6x)] regrouping
8y* +[(11%y-9)+6X] associative property
6y’ +[(-9+11x%y)+6x]  apply commutative property

6y* -9 + 11x° y + 6x removal of grouping symbols

Another example.
Add +5(x+2y) -2(x+2y)+2z-6x -8

Combining and putting similar terms in the same column, we have

+5 (x+2y)
-2 (x+2y)

I(x+2y) +2z -6x +8 = applying the distributive property

3X + 6y +2z-6x + 8=

(3x—6x) + By + 2z + 8

-3x + 6y + 22+ 8 - answer

Let us find out if you can now add carrecily algebraic expressmns Do the
Test Your Computational Skills next page.



185

Test Your Computational Skiils 2.2

Add the following algebraic expressions and check using any of the two
methods.

1. (2x+3x - a)+(6+c)

2. 2¢y+ (HEy -3yx® + 22)

3. (-abc+ 8a)+ (b + cba

4. 4x- + BXx — 8x) + (3x“y+ 5)

5. y¥ +2xy ) + (4x~5xy* ) + (4x? y?-3x)
6. (2 4) + (5-86)

7. (abc cba)+2bac:

8. 3m?n+{n®m - an)

9. (2Cy+4y3 )+ (BCYy—4yz)

10. (@b + 2bc) + (4ac — 3ab + 4)

Let us recall the processes and skills needed to master addition of
polynomials by listing them again. Some tips for you to remember,

When we combine like terms, we use the distributive property. it is
usually necessary to change the grouping and the order in which the
terms appear. The commutative and associative properties of addition
guarantee that when we do this, the sum remains unchanged.

TO COMBINE LIKE TERMS:
1. Identify the like terms by their identical literal paris.

2. Find the sum of each group of like terms by adding their
numerical coefficients (then multiply that sum by the literal
part of those like terms). When no coefficient is written, it is
understood to be-one.
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Example 1. Combining Like Terms

(@) 2x+4x = (2+4)x = 6X
{b) e -% = (1-9)e = -8e
A A

I |

when no coefficient is written it is
understood to be 1

TO ADD POLYNOMIALS

1. Remove grouping symbols.
2. Combine like terms. '

It is helpful to underline like terms with the same kind of line before
adding.

Example 2. Adding polynomials

(@) (3¢ +5x—4) +(2x+5) + ¢ - 4¢3 +X)
3x2 48X —4 +2x +5 +X° -4x? +x
+X° +3x% - 4x? +x+5x +2x +5 —4
o X +8x + 1

(b) By —3xy* +axy®) + (4Xy? 2xy*) +-TxXCy* —6xy® -3xy°)
5y =32 iy +AAE -2xy? T yR —Bxy? -3xy°
55y TV —3xy? +A2 2xXy® —Bxy” +axy® -3y

Most addition of polynomials will be done horizontally as already shown.
However, in a few cases it is convenient to use vertical addition.



Example:

TO APD POLYNOMIALS VERTICALLY

1. Arrange them under one another so that like terms are in the same

vertical line,
2. Find the sum of the terms in each vertical line by adding their

numerical coefficients,

Add (3% +2x -1), (4x+5), and (4 +7x% -6)
vertically.

3G +2x -
4x +5
43+ 6

43 +10x¢  +B6x -2
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What we have added so far are algebraic expressions consisting of cne
term only or monomials. Let us look at some examples.

Example 1. Find the sum of

(a) 3y and +18))§¥
(b) -4xy° and -18

(¢} 2abc, Babc and abc
(d) -2Z, -8z, -7zand -5z

Solution: The terms to be added are like terms so we can use the distributive law
in combining the terms.

(@) 3x%y and +18x%

(b) -4xy®> and

- 18xy®

3x%y +18x%y
(3 +18) %y
21

iy n

-4xy
-4 -1 8) x33/
~22xy

i Hu
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(c) Z2abc, 8abc and abce
[2abc +8abc] + abc
[(2 +8)abc] + abc
10abc +abc
(10+1)abc
11abc

apply associative law

o onu

(d) -2Z, -8z -7zand -5z
(-2Z-8z) + (-7z -bz)
(-2-8)z + (-7 -5)z

apply associative law

i nnd

-10z 12z
(-10 -12)z
-22z

We can state our observations about addition of similar terms monomial
into a rule.

Rulel. Addition of Similar Terms (Like Terms)

To add similar terms, find the algebraic swm of the numerical coefficients and prefix
it to their common literal factor.

More about addition next page.
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Addition of Polynomials
(Dissimilar Terms)

Let us look at these examples.

Example 2. Find the sum of
(a) 2ab and4c

(b) x°y and xy*
() ax* and by?

Solution;

The terms to be added are dissimilar so the sum cannot be expressed as
a single sum. This does not mean that we cannot add dissimilar terms, the sum
is obtained easily by copying the terms to be added and affixing a plus sign to
indicate thaf the terms are added. Very simple, isn't it?

The answers to the questions in example 2 are:
(a) 2ab +4c

(b) X%y +xy® = xy(x +y)
(b) ax® +by?

Let us state our observations into a rule.

Rule 2. Addition of Dissimilar Terms
{Unlike Terms)

To add dissimilar terms, copy the terms to be added and place the plus
sign (+) to indicate thatthe terms were added.

More about addition next page.
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Addition of Pelynomials

Let us add algebraic expressions called polynomials.

Polynomials are added by combining any similar terms that are contained
within those polynomials,

Here are some examples to illustrate the tips givgn.
Exampie 1. Add the following polynomials:

1. (3¢ +y? +4) and (-3¢ +4y’-6)

2. (abc +4cd) and (-abc - 4cd)

3. 0@ +4x-4y?) and (y* -3x* +3x)

Solutions:
1. (B2 +2 +4) + (32 +4y*-6) =
3¢ + y2 +4
+
B3 +4y? 6
5y -2

2. (abc +4cd) + (-abc -4cd) =

abc +4cd
+
-gbc -4dcd
0

3. (0 +4x4y?) + (Y -3 +3x) =

X2 #4x -4y°

+
32 +3x y*  rearranged second addend.

2% 47X -3y°



1.

Reminders:

If the sum of the vertical column is zero but the sum

of one or more of the other columns is not zero, indicate
the sum of the vertical column which are not zero omit
the column with zero sum,

If the sum of the vertical column are all zero only one
zero is written in the result.

Add (3Cy +5¢ +3x) +(2Fy -5 +3%)
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Solution: Because the terms in this expressions represents real numbers, they

can be rearranged, regrouped and combine.

(Y #56x% +3x) + (28 -5x% +3x)

nuwnn

We can also add polynomials by placing fike terms in the same column. Let's

3y 4 23%y) +(-5x% +5x%) + (3x +3x)
B+2)Xy  +(5+5FC +(3+3%x

5x°y +0x2  +6x
5xCy +6x

add using the same example.
3%y +5x2 +3x) + (2% -5 +3x) =

Putting like terms in the same column, we have

3y +5x®  +3x
+
2%y -5 +3x

5xy +0x° +6x = 5y +6x
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We can summarize the procedure of adding polynomials in the foliowing
sequence of steps.

Addition of Polynomials
Procedure:

1. If the polynomials are so arranged that similar terms are in vertical
column, add each column.

2. Otherwise, place one polynomial under the other so that similar terms
are in veriical column and then add each column.
3. In some cases it will be necessary to rewrite the polynomials in

descending power of a letter or variable.

4. Check by adding again or by numerical substitution.

TEST YOUR COMPUTATIONAL SKILLS 2.3

Perform the indicated addition. You can use any of the two methods.

(4x2 +3x +4) + gmx +5x +8)
(v° 1Y% +0) + OC +x %)
(abc® +2a” b) + (-Sa b+ c)
EE+y? ~xy) + (3K -xy +4y°)
(at2+ bt+c) + (dt* +et+d)
(2m -m+4) + (3m? + m-5)
(32 JH4x-10) + + (5x2-8x +7)
(-5b +4b+8) + (8b2 +2b - 14)
(5n +8n-7) + (6n° - 6n + 10)
10 (2a* -3a +9) + (3a® +4a -5)

LW ND R W N =

Add the polynomials vertically

11. 17a° +4a-9
+ 8a® -6a+9

12, 14x2y2 11xy + 8xy
R +6xy - 3xy
Ox%y? -4xy - Bxy
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CONGRATULATIONS

You have just finished ALGEBRAIC EXPRESSION II
(Addition of Polynomials).
You are now ready to take the PRACTICE TASK
next page.
Please check your answer at the
FEEDBACK TO THE PRACTICE TASK.
It is important.



Practice Task

Nos. 1-5 Combine like terms.

3cd — 8cd + 3cd

2xy — 5yx + xy
-5a+12a

2xy* -4y + 6
3ab —4ac + 4bc

OomALN=

Nos. 6 — 10 Add the polynomials vertically.

6. 15C -2 -12
5 +OX - 3xy

7. 1233 -14y® +6y -24
e +2x° +2y
8. - b® +5p% -8
-20b% + 2p° +7

9. -3a°b - 2ab? +4ab
12a2b? + 2ab* +2ab
-2a’b® +4ab’ -6ab

10. &*+2a® -2a +4
178> +4a>-2a+6
-17a° -4a® + 4a - 10
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In exercises 11 — 20 perform the indicated additions.

11.2m%*~m+4) + (3m? +m—-5)

12.
13.
14.
15.
186.
17.
18.
1.

20.

(35 + 4x ~10) + (5x° -3x+ 7)
(23 4) + (4x% +8x) + (O + 7)
(482 + 6 — 3a) + (5a + 3a® - 4)
[0C+4)+[0E=5)+ (D +1)]
(5n+ 8n —7) + (6n? - 6n + 10)
(2a°-3a+9) + (33’ + 4a-5)
(5+82%) +(4-72)+(22+72)
(8 +3b%-7b)+(2b+b? - 9)
B -2)+[(4-32)+2C -1)]

195
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You must score 16
or higher of the
PRACTICE TASK.
If you score 10 or less,
please go over
MODULE 2 again.
It is important.

Answers to Test Your Understanding and
Test Your Computational Skills are also
provided on scparate sheets placed after the
Feedback to the Practice Task.

Please check your answers. Okey?



Feedback to the Practice Task

1. —2cd

—2xy

79

4xy® -4y +6

S

3ab —4ac + 4bc

2008 - + X+ 7T

o

7. 19C +2x° -14y* + 8y - 24
8. —20b* +b® + 5b% -1
g. 2a°b

10.a° +2a°

11.5m? -1

12.8x% +x-3

13.23 + 4% -x+3
14.a°> +2a+2

15. 5C

16.11n* +2n+3
17.58° +a+4

18.92%2 +9

19.4b% -5b —1

20. 43¢ +1

197
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TEST YOUR COMPUTATIONAL SKILLS 2.1

ANSWERS

88

154
-144
—40476
-335191
389
-89
609
1358
10. —6426
11.-31
12.6

13. 230

14. 38
16.0

VAN WN A

TEST YOUR COMPUTATIONAL SKILLS 2.2

ANSWERS

—a +Cc+5x+6
3y + 2z

Ba+b

Cy-2x+5

52 y? + 2xy + X — Bxy?
-3

2abc

3mZn +4n’m—6mn
10Cy + 4y%- 4y°z
0. —2ab + 4ac + 2bc + 4

2OONGO AWM
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TEST YOUR COMPUTATIONAL SKILLS 2.3
ANSWERS

3%+ 9X + 12
X2+2x+y2
-a’b+abc+¢c

5m?

8x% +x 3
. 3b*+6b-6
9. 1in®+2n+3
10. ba’+a+4
11, 25a> -2a
12. 234y* —oxy?

1

2

3 2

4, 4x° - + by

5. a+d)2)tg+(b+e)t+(c+d)
6

7

8
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Module 3
Lesson 1

Subtraction of Integers

How do we subtract integers?
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OVERVIEW

Subtraction involves "“taking away" or "removing"
something from a collection or from a set. It is one of
the four fundamental operations. It is a binary operation
g0 it involves two elements of a set ... the minuend and
the subtrahend.

The operation is the inverse of addition. This means
that subtraction can be expressed as an addition
operation ... the addition of the inverse of the subtrahend
to the minuend.

The result of the operation is called the difference.
The difference can be checked by means of another operation
- addition or in casé of algebraic expressions by addition
or by numerical substitution.

Our concept of subtraction places always the minuend as
greater in wvalue than the subtrahend. So, if we have a
mathematics sentence about the operation and in the given
statement the wvalue of the minuend is less than the
subtrahend, we sometime disregard it or become careless. We
always assume that the smaller number is subtracted from the
bigger number. As a result the answer we get is not the
correct answer.

One of the common mistakes regarding this operation
comes in when the number1to be subtracted is greater in

numerical value. If no doubts can be ascertained as to the
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minuend and the subtrahend the unfortunate answer is "cannot
be" meaning that it is impossible to perform the operation
in the given set of numbers. With the introduction of the
negative numbers our problem was solved.

Translating mathematical statements regarding the
operation into symbols is another problem. There is a 1lot
of difference with this two phrases used in subtraction, "“a
is subtracted from b" and "the difference of a and b".

In the first phrase there is no doubt which is our
minuend and the subtrahend. But in the second phrase you
have two options you can interpret it as "a = b" or "b = a".
In both cases you will find the difference of a and b.

To understand subtraction let us know the meaning of
the following terms ... minuend, subtrahend, difference,
minus, subtract and a lot of others.

Subtraction is not the domain of the mathematicians.

It is ours too.

OBJECTIVES

At the end of thizs lesson the students should be able
to:

1. write subtraction sentences as addition sentences.

2. find the additive inverse of the given numbers.

3. subtract integers.

4. subtract monomials and polynomials.

5. check if the result obtained in subtraction is
correct by addition or numerical substitution.
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INPUT
Subtraction of Integers
(Signed Numbers)

The mathematical symbol "a = b" is read as "a minus b",
"b is subtracted from a", and "the difference of a and b™.
The minuend is a and the subtrahend is b. If "a - b = c¢",
then ¢ is called the difference. The difference is the name
given to the result in subtraction.

Let us examine the definition of subtraction.

Definition of Subtraction
a~-b=a+ (-b)

In words: To subtract b from a, add the negative of b to a.

To subtract b from a, we are going to add the negative
of b to a. If we try to analyze +the definition of
subtraction, we are not learning a different operation.
Since, this operation involves addition 80 learning
subtraction means mastering addition. What is important is
that we know how to £find the negative of b. It 1is the

negative of b that is to be added to a.

TO f£ind the negative of a number

Change the sign of the number.

The negative of b = =b.
The negative of -b = ~-(-b) = b.
The negative of 0 = 0.
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Let us examine examples of finding the negative of a

given number.

Example 1.

The negative of a positive number.

(a) The negative of 5 is -5.
(k) The negative of 12 is =-12.

Example 2.

The negative of a negative number.

{a) The negative of -10 is +10, written

-(-10) = 10.

(b) The negative of -14 is +14, written

-(-14) = 14.

Let us have a review of addition of signed numbers.

To add two signed numbers

When the
nunbers
have the
same

sign

When the
numbers
have
different
signs

Case 1. ist

2nd

Case 2, ist

2nd

Subtraction is

mean when we say an operation is

operation?

Subtraction is called the inverse of addition,

it "undoes" additicn.

next page.

the inverse of addition.

add their absolute
values,

The sum has the same
sign as both numbers.

Subtract the smaller
absolute value from
the larger.

The sum has the sign
of the numhér that
has the larger
absolute value,

What do we
anocther

the inverse of

because

Let us look at the example presented
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Il
[\s)
[Y»]

1
N

Il
[&;]

5 + 4

N/ f—vg

'

A

L*__ addition of 4 L subtraction of 4
A A
L__~ inverse operation.____j

Since 5 is where we begun and 5 is where we ended. The
operation of addition was "undone" by the operation of
subtraction.

Let us subtract signed numbers.

TO subtract one signed number from another

1. Change the subtraction symbol to an addition
synbol, and chinge the sign of the number being
subtracted,

2. Add the resulting signed numbers.
For example: (8) - (+5)

(8) » (~5) <=—=Change the sign of
3. 2 the number being

gubtracted.
Change the subtraction

symbol to an addition

i

- symbol.
Example 1. Subtract {(-15) from (+42).
Solution: (+42) - (~15)
= (+42) + (+15)
= +57

Example 2. Subtract (327) from (~1037).
Solution: (=1037} - (+327)

(~1037) + (=327) '
-1364



Example 3.
Solution:

Example 4.
Solution:

Example 5.
Solution:

Example 6.
Solution:

Example 7.
Solution:

Example 8.
Solution:

Example 9.
Solution:

oon

numn

i

Find (-15) from (-45).

(-45) - (-15)
(-45) + (+15)
=30
Find (+320) from (+1030).
(+1030) - (+320)
(+1030) + (-320)
+710
Subtract (-11) from (-7).
(=-7) -~ (=11) or - 7
(=7} + (+11) c o= =11
+4

Find: (+13) - (-14)

(+13) - (~-14) +13
(+13) + (+14) - =14
+27

Find: -147 ~159
~147 - 159

~147 = (+159)
-147 + {-159)
~206

Find: (-3 1/2) - (+2 1/4)
(=3 1/2) - (+2 1/4)

(=3 1/2) + (=2 1/4)

(=3 2/4) + (-2 1/4)

(=5 3/4)

206

+13
+ +14

+27

Let us test your computational skills in subtraction of

signed numbers next page.
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Test Your Computational $kills 3.1

Find the difference.

1. (10) - (23)

2. (=-23) - (-456)

3. (+234) - (-123)

4. (-134) - (+1256)

5. (+2/3) - (-2 1/3)
6. (=-12) = (+21)

7. (-190) - (-190)

8. (-2 4/7) - (-5 3/14)
9. (~7.003) - (+2.078)
2. (=23) - (-456)

10. (+15.61) - (+12.6)
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Module 3
Lesson 2

Subtraction of Polynomials

How do we subtract polynomials?
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Input!
Subtraction of Polynomials
To subtract b from a, we write a — b, which is the same as a + (-b).

To subtract b from a we add the additive inverse (the negative) of b o a.

Now the operation subtraction is reduced to an addition operation.

Recall: The additive inverse of a given number is the negative of
the number.

Example 1.

(a) The additive inverse of 4x is —4x.

(b) The additive inverse of -7y is 7y.

(c) The additive inverse of 3¢y® is -3x°y®

(d) The additive inverse of ~1/2 abc is +1/2 abc

Number Additive Inverse
4x —4x

i Ty

3x¥ y> - 3x2y®
-1/2 abe 1/2abc

et us look at the numbers and their additive inverses. May | remind you
that the additive inverse of a number is unique. This means that if a is the
additive inverse of —a, there is no other number that can be additive inverse of —a
other than a.
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Notice that the additive inverse of a number is the negative of a number.

We do not change either the constant factor or the variable in this sample
expressions which represent specified or unspecified numbers.

Let us learn subtraction of algebraic expressions and understand some
facts related to the operation. Also knowledge of addition is required or needed
to master subtraction.

Nofte:

To get the additive inverse of a given number simply change the sign of
the given number. (Do not change the magnitude of the number by changing
the constant and variable in the expression).

Example 2. Find the additive inverse of y, Yxy?, —1.2xyz

Solution:
= =)y = -y
%xyg = —(¥%xy?) = -%xy’
—1.2xyz = —(—12xyz) = 1.2xyz

Subtraction of Monomials
(Similar Terms)

tet us subtract algebraic expressions consisting of one term only or
monomials. In subtraction of monomials it is important that we have to read the
mathematical statement pertaining to the operation and franslate it into
mathematical symbols. Be sure that you have correctly identified the minuend
and the subtrahend. It is important. The minuend is usually the expression that
follows after the word “from” and “is subtracted from”.

Example 3. Subtract 2a from —7a

Solution: (-7a) - (2a) = minuend —73a, subtrahend 2a
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(-7a)+ (2a)= Change the operation from subtraction
to addition and add the inverse of the
subtrahend -2a,

~la~2g = Apply the distributive law of multiplication
(-7 -2)a = since the terms to be added are similar
terms.
-9a = answer (difference)

Example 4. Subfract —6x from —4x
Solution: {(—4x}—{(-6x) = minuend —4x, subirahend -6x
(—4x) + (+6x) = Change the operation from subtraction

to addition and add the inverse of the
subtrahend —6x which is +6x.

—4x +6x = Apply the distributive law of multiplication
(-4 +E)x = since the terms to be added are similar
ferms.
+2x = answer (difference)

Example 5. Subtract —-9xy from 10xy
Solution: (10xy) —(-9xy) = minuend 10xy, subtrahend -Sxy

(10xy) + (+9xy) = Change the operation from subtraction
to addition and add the inverse of the
subtrahend —9xy which is +9xy.

Apply the distributive law of multiplication
since the terms to be added are similar
terms.

10xy +9xy
(10 +9)xy

I n

19xy answer (difference)
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28

Examples 3 to 5 illustrate subtraction of similar terms. Now let us sfudy
subtraction of dissimilar terms in the succeeding examples.

Subtraction of Monomials
(Dissimilar Terms)

Let us subtract dissimilar terms.
Example 6. Subftract 4abc from 8xyz

Solution: (8xyz) — (4dabc) = minuend 8xyz, subtrahend -4abc

(8xyz) + (+4abc) = Change the operation from subtraction
to addition and add the inverse of the
subtrahend, —4abc which is +4abc.
8xyz+4abc = The terms to be added are dissimilar
so we can only indicate their sum.

We cannot express the answer as a
single sum.

Bxyz + 4abc = answer (difference)

Notice:

We cannot combine +8xyz and +4abc since the pair of terms are unlike or

dissimilar. So we can only indicate their sum by placing the + sign to show that the
terms are added.

Exampie 7. Subtract -6x2y2 from —8x3y2.

Solution: (—8xy?) — (-6x%y’) =



-axy’) + (6xXy’) =

—-8>c3y2 + 6)(23/3 =

.'szy2 (4x+3y) =

213

Operation changes from subtraction
to addition adding the inverse of the
subtrahend +6x2y3.

Terms to be added are dissimilar
hence the sum cannot be express as
a single term, however we can still
apply the distributive law.

Written in this form the sum can be
expressed as a single term but application
of the distributive law will give back the
answer of two ferms.

From the given examples we can formulate a rule for subtraction of
polynomials containing only one term or monomials.

Rule 1

To subtract similar
terms change the sign of the
subtrahend mentally and
proceed as in addition of
similar terms,

Recall:

The sum of two terms
that are dissimilar can only
be indicated.

How do we check if our
answer in subtraction is comrect?

Recall:

The sum of 2 similar terms
can be simpiified by applying the
distributive law of multiplication.

Rule 2

To subiract terms which are
dissimiiar or unlike change the sign of
the subtrahend {mentaily) and proceed
as in addition of dissimilar terms.




214

Recall: Subtraction check:
Subtraction operation:
6 difference
8 minuend +
- 2 subtrahend
2  subtrahend -
8 minuend
6  difference

There are two ways in which we can check if our answer is correct in
subfraction.

1. checking by addition
2. checking by substitution

Let us try “checking the answer using addition”.
Example 8: Subtract 9xy* from —4xy?

Solution: (—4xy?) - (snxg(;
)

(~4xy? ) + (=9
(~4-9)

~13xy?

Answer (Difference)

Checking by addition:
We add the difference and subtrahend, this must be equal to the
minuend. In this example the difference is —=13xy® and the subtrahend is Sxy” .

The sum must be equal to the minuend —4xy”.

(—13xy% ) + (9xy°) = —dxy®
13+ 9) %7 =—xy
—~4xy? = —dxy*
Example 8. Verify if the answer in example 4 is correct

(—4x) — (-B6x) = 2x



Solution: In this example the difference is 2x
the subtrahend is —6x and the
minuend is —4x.

(2 + (-Bx) = (4x)
(2-6)x = —4x )
-4x = -4x

Example 10. Verify if the answer in example 6 is correct
(8xyz) — (—dabc) = Bxyz + 4abc
Let us check if the answer is correct by addition

Solution In this example the difference is 8xyz
+ 4abc, then the subtrahend is —4abc
and the minuend is 8xyz

(8xyz + 4abg) + (—dabc) = 8xyz
8xyz + 4abc — 4abc = 8xyz Remove the parenthesis
8xyz + (dabc—4abc) = 8xyz Apply associative law
8xyz + (4—4) abc = Bxyz Apply the distributive law
8xyz+ 0 = 8xyz

8xyz = 8xyz

Example 11. Check if the answer fo example 8 is correct by substitution.

(—4xy) — (Sxy) = —13xy

Solution: Noter
Letxy =1 In checking by
substitution you can lst
—4 (1) =9(1) = ~13(1) Xy be any number.
—4 -9 = 13
13 = -13

Example 12. Verify by numerical substitution if the answer in example 6 is
correct.

(8xyz) — (—4abe) = 8xyz + 4abc

Let xyz=1, abc=3
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8xyz — (~4abc)
8(1)-[-4(3)]

8 -({-12)
8+12

20

8xyz + 4abc
8 (1) +4(3)
8+12

20

Substitute 1 for xyz and 3 for abc
Simplify

Let us test your computational skills regarding subtraction of monomials.

Test Your Computational Skills 3.2

1

2
3.
4
5

7.

15
B

-1 ;;yyg

. Subtract 3y* from -8y*

. Subfract ~-4xyz from 2xz
Subtract —abc from 4abc
. Subtract x* from y*
. Subtract 3a from 3x

Subtract the lower monomiais from the upper monomials.

6.

LI

9.

1287
+8ab

9

Periorm the indicated subtraction.

11.

12.
13.
14.
18.

32 - 5y
(2m?n) — (-3m?n)

(15n%m) - (-Bn°m)

-2a°b ~3ab®

17a%p?

~ (-8a%?

216
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Subtraction of Polynomials

For subtraction of algebraic expressions called polynemials, let us study
the example presented.

Example 13. Subtract 2x*> —5xy + y* from = +7xy-3y°

Solution: Take a look at the solution. You'll notice that the process of
subtraction involving more than one terms is the same as
subtraction with only one term. We change the operation
from subtraction to addition, and we have fo add the additive
inverse of the subtrahend. We apply the distributive law of
multiplication to get the sum.

2 + 7xy — 3y* minuend

232 — Bxy + y? subtrahend

—C + Txy = 3y° minuend
+
=22 + 5xy ~ y? inverse of subtrahend

-3+ 12xy ~4y*  answer

. What is important is that we must see to it that similar terms must be in the
same vertical coiumn and we add the columns.

Example 14. Subtract ~2a°—3a+7 from —3a+4a’+6.

Notice:

The subtrahend is arranged in descending power of the variable a
but not the minuend. To make our work easier we have to arrange the
minuend in descending power of the variable a so that similar terms
will be in the same vertical column.
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~3a+4a’+6 4a°—3a+6  Aranging the minuend in
- ) - descending power of the
—2a°—3a+7 —2a®*—~3a+7 variablea, —3a +4a° +86

is rewritten as 4a” — 3a + 6.

—4a®-3a+6 Changing the operation sign from
+ subtraction to addifion and adding
2a°+3a-7 the additive inverse of the subtrahend

—23%~3a+ 7 whichis 2a®+ 3a-7.

2a°+ 0 -1 = 2a°-1

Example 15. Subtract ¢®*—~2cd from 4cd — d?
(4cd —d*) — (c®—2cd)

(dcd—d®) +(2cd-c?) = Operation changes from subtraction to
addition.

(—d? + 4ed) + (2cd ~&?) = Apply commutative property to the
subtrahend.

—d?+ (4cd + 2¢d) —¢* = Apply commutative property to the
minuend.

~d?+ (4+2)cd =¢® = Group similar or like terms .

—d?+6¢cd - c? = Answer (Difference).

We can state what we have observed as a rule.

Rule 3. To subtract one polynomial called the subtrahend from
another polynomial called the minuend, add the minuend
to the additive inverse of the subtrahend and combine like

terms.

Example 16. Subtract 4a—-3b+c¢ from 3x+2y-3z

Solution:
(3x+2y-32) — (4a-3b+c) =7
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?

(3x+2y~-3z)+(~4a+3b-c) = %
Answer (Difference)

3X+2y—-3z-4a+3b-c

Let us check if your answer is correct. Okey?

Now, how do we check .
if the answer we get in We check by aadition or

subtraction is comrect? by numerical substitution.

Example 17. (fa+2b-3¢) -~ (4a—-3b+¢) = a+5b—-4c.
(1) Checking the answer by addition:
Solution: difference plus subtrahend = minuend

(a+bb-4c)+(4a-3b+¢c) = 5a+2b-~3cC

(a+42)+ (5b-3b)+(4c+c) = Sa+2b—-3¢
(1+4a+(5-3)p+(4+1)e = 5a+2b-3c
Ba+ 2b - 3¢ = Ba+2b~3c

{2) Checking answer by numerical substitution:
(fa+2b-3c) - (4a-3b+c) = a+5b-4c
Solution: Let a=1, b=2, ¢=3

(5a+2b—-3¢) — (4a~3b+c0) = a+5b~-4c
[5(1)+ 2(2) - 3(3)] - [4(1)-3(2) + 3]= 1+ 5(2) -4 (3)

i

(5+4-9)-(4-6+3) 1+10~-12
o -1 = w1
-1 =

After looking at several examples, you are now ready to answer the Test
Your Computational Skills.
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Test Your Computational Skills 3.3

Subtract the first polynomial from the second polynomial and check

your answer. For numbers 1-3 by addition and for numbers 4 -5
by numerical substitution.

X4y, ¥4
a’b+bc+c?, ab® —be +4c?
at? +bt+c, et — ft +d
ax2+bx+d ~a?x® + bx+f
X + y?+z, 3a-4f—c

Ok W=

Perform the indicated subtraction.

6. (2x2+4x 4)--(2)(2 3x + 5)
7. (2m -m+5)— (2m +m - 6)
8. (5n +3n-4)- (Sn -6n + 1)
9. (3a* +4a+9) (32° +4a -3)
10. (178® +2a+1)—(Ba® -6a +2)
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CONGRATULATIONS

You have just finished ALGEBRAIC EXPRESSION III
(Subtraction of Polynomials).
You are now ready to take the PRACTICE TASK
next page.
Please check your answer at the
FEEDBACK TO THE PRACTICE TASK.
It is important.



Practice Task:
Perform the indicated subtraction.

(3 +4x ~10) — (BxZ-3x +7)
@m®* -m +4) — (3m>+m-5)
(5n° +8n -7) — (6n*—6n+10)
(2a° -3a +9) - (3a’+4a-5)
(17¢ +4c  +9) — (8c?-6c +9)

Grd 0N -

Subtract the lower polynomials from the upper polynomials.

6. 158 -4 +12
82 +19x - 5
7. “14y> +By -24

7y +14y* 13y

8. 9Ay® +6xy°
>y +9

9. 12a°h -8ab? +4
+8ab? —3ab +6

10.  x%? -5X
+2x%v%  +6

11. Subtract (2x2—4x +3) from the sum of (5x*— 2x +1) and (-4x* +6x —8).

12. Subtract (6y>—4y -4) from the sum of (-2y° +y +9) and (8y> -2y +5).
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13. Subtract (10a®-8a +12) from the sum of (11a>+9a -14) and (-6a" +17a).

14. Subtract (15b®—17b%+6) from the sum of (14b*—8b-11) and (-9b® +12b).

15. Subtract (6r°t2+ 6r’t) from the sum of (16r°f *2rt) and (r°t2 +r2t).



16.

17.

18.

19.

20.
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Subtract the sum of (2m?n—4mn? +6) and (-3m2n + 5mn?) from the sum of
(5 +m?n -mn?) and (3 +4m?n +2mn?).

Subtract the sum of (*+2x +5) and (3x +x* +6) from the sum of (2x° +6)
and {5x +5).

Subtract the sum of (y>+6) and (y° —4) from the sum of (2y*+6) and (2y
+5).

Subtract the sum of (8y* -5y +7) and (13y* —11y +6) from the sum of (-2y>
—16y +4) and (13y* —11y +6).

Subtrazct the sum of (at® +bt +c) and (dt*> +e) from the sum of (ft® +gt) and
(ht + it%).
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You must score 16
or higher of the
PRACTICE TASK.
If you score 10 or less,
please go over
MODULE 3 again.
It is important.

Answers to Test Your Understanding and
Test Your Computational Skills are also
provided on separate sheets placed after the
Feedback to the Practice Task.

Please check your answers. Okey?



Feedback to the Practice Task:

10.
11.
12.
13.
14.
15.
16.
17.
18.

19

20.

—2x° +7x 17

-m? -2m +9

-n? +14n 17
—a* —7a +14
7¢ +10c

¢ —43E —19x  +17
~7y® —28y* +19y —-24
2 +bxy? -9
12a°b —16ab” +3ab -2
Xy? Ty -6
~3x% +8x ~10
3y +18
—5a°+4a —26
—24b° +31b% +4b 17
+1r°¢ - 3rt
2 +6m°n -2mn?
0
° +y? +2y +9

~10y* —11y -3

(a—d+f+i)® +-b +g+h}t -(c+e)
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Answers
Test Your Computational Skills 3.1

-13
433
357
-1390

-33

0

2 914
-9.081
10. 3.01

O 0 N0 NS
w

Test Your Computational Skills 3.2
—11y?

2xz +4xyz

Sabe

= +y?

x—-3a

73

—21y*

2%y +6xy*-9

+12a’b —8ab®

—7x%y?

O e NG A OGN~

— — —— — — —
R W N = O
) + 4
&y [13 N tlu
[\+]

S ?' 3” S

w

4]

T

[
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Test Your Computational Skills 6.3

o N o

. X4 Checkk x> —4
+ X+
y? —4
—a’b +ab®-2bc +3c? Check: —a’b +ab®—2bc +3¢?
+ a’b +bc +¢?

+ab’-bc + 4¢?

(~a +e)f? — (b +fit + {d —c) Check: ({-a+e)t® — (b +f)t+ (d —c)
at?  +bt +C

ef -t +d
~(a® +a)x* — (d —f) Check: Let x=1, a=2, b=6, d=3, f=4
—ax* +bx+f =~4(1)+6+4=6
ax* +bx+d = 2+6+3 = 1
6-11= -5
—(@®+ap® —(d-fH= B6-(3-4) =-5
3a-4f-c—x? -y —z Check leta=2,¢=3,f=0,x=1,y=-1,z=4
3(2)-4(0)-3 = 3
1 41 +4 =26
3-6= -3
3(2) 4(0)3-1-1-4 =-3
7x =9
2m® —2m? —2m +11
—~n°+9n -5
12

9a° +8a— 1
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Module 4
Lesson 1

ALGEBRAIC EXPRESSION IV
(Grouping Symbols)

Grouping Symbols
{Removing & Inserting Grouping Symbols)
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OVERVIEW

Grouplng symbeols are usually used in the solutions of
mathematics problems to clarify ceftain points or facts.
The use of grouping symbols simplify computations since we
are guided of what operation to perform first.

Grouping symbols when used in mathematical statements
indicate more than one operations. The most common grouping
symbols used in computations are parenthesis denoted by ( ),
bracket denoted by [ ], braces denoted by { }, and the bar
denoted by ~-- used as a fraction line and the bar in sguare
root. Parenthesis, bracket, and braces are denerally re-
ferred to as parenthesis.

Some mathematical computations require t@e insertion
or removal of all these three grouping symbols. In cases
like these the insertion or removal of parentheses from the
glven expressions must start from the innermost parenthesis.

Knowledge of order of performing operations stated
under MDAS Rule, property of real numbers ... assoclative,
commutative, distributive, and the multiplication operation
will help in the simplification of problems involving paren-

thesis.

Let’s discover facts about parenthesis. Okey?
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Objectives:

At the end of this lesson the students should be able to:

[

. remove grouping symbols from algebraic expressions.

2. insert parenthesis or grouping symbols to clarify and simplify solutions
of problems.

3. evaluate expressions by removing/inserting grouping symbols.

4. use grouping symbols in evaluating expressions.



INPUT

Grouping

operations.
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GROUPING SYMBOLS
symbols are used to change the normal order of

Operations indicated within grouping symbols

are carried out before operations outside the grouping

symbols.

All grouping symbols have the same

Different grouping

sion.

Exanple 1.

5+4°6 = 5+24 = 29

(5+4)*6 = 9°6

Showing how grouping symbols change the
usual order of operations

(8 + 4) -~ (9 - 7)

(8 + 4) - {9 -

Example 2.

10
10
10
10
2

7}

b4

mo

nu

[3

[3

[e]

Usual order - multiplication done

before addition

Because of - addition done
parentheses before multiplica-
tion
meaning.

[8 + 4] - [9 - 7]
{8 + 4} - {9 - 7}

8+ 4 - 9 =7

12 -~ 2
10

symbols can be

used in the same expres~

[8 + 4] - (9 = 7)
{8 + 4} - [9 - 7]
8 +4 - 9 =7
12 = 2
10
(2 - 7)1 When grouping symbols
appear within other
- (=5)] < grouping symbols,
evaluate the inner
+ 5] < grouping first.

3 - (=5) =3 + {+5)
Because of the definition
of subtraction of signed
numbers.
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Exanple 3. (-4) + (=2)

<— This bar is a grouping
8 -5 symbol for both (-4) + (=21

. and for 8 -~ 5. Notice that
~6 the bar can be used either
—_— = =2 above or below the numbers
3 being grouped.

Example 4. 20 - 2{5 = [3 -~ 5(6 ~ 2)]}
20 = 2{5 = [3 = 5(4)]1}
20 ~ 2{5 ~ [3 ~ 20]}

= 20 = 2{5 - [-17]}
= 20 - 2{5 + 17}
= 20 - 2{22} *
= 20 ~ 44
= =24
Example 5. 27 -—— (=3)° =« 5 < 6 = >
L 5 4
2 £
=27 — {(=3)¢* ~5 <6 = — >
5 J
2 r 26 4
=27 — (-3)¢* -5 < — >
L 5 d
r 26 4
=27 ~— 9 =5 <— >
L 5 4
=3 -~ 26 = =23

Example 6. (2.5)2 — (5.6 = 11.4)
= (2.5)2 — (-5.8)
= 6,25 — (~5.8)
= «1.077586207

= ~1.08 Rounded to two decimal places
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. This bar is a grouping symbol.
/ The expression under it is
Example 7. \/ 132 =122 evaluated first, then the
sguare root is taken.

/
\/ 169 -144

\/ 25 =5

In evaluating expressions involving grouping symbols,
it is important to apply correctly the rule of order of

operations so that we only have one correct answer. Okey?

IMPORTANT
Order of Operations

1. If there are any parentheses in the
expression, that part of the expres-
sion within a pair of parentheses is
evaluated first, then the entire ex-
pression.

2. Any evaluation always proceeds in
three steps:

First: Powers and roots are done
in any order.

Second: Multiplication and division
are done in order from left
to right.

Third: Addition and subtraction
are done in order from left
to right.

Let us test your computational skills by evaluating the
given expressions next page. Your understanding of grouping

synbols will help you in answering the exercises.
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Test Your Computational Skills 4.1

Evaluate each of the feollowing expressions.

1. 2(=6) =t= 3(8 - 4)
2. 5(-4) =:= 2(9 -4)

3. 24 ~[{~6) + 18]

4, 17 -[(-9) + 15]

5. [12 ~ (~19)] -16

6. [21 - (-14)] - 29

7. [11 - (5 + 8)] = 24
8. [16 - (7 + 12)] - 22
9., 20 =~ [5 = (7 - 10)]
i0. 16 - [8 = {2 =~ 7)]

7 + (=12)
11, ———
g8 - 3
(-14) + (-2)
12.
9 - 5
13. 15 - {4 - [2 -~ 3(6 - 4)])}
14, 17 - {6 - [9 - 2(2 - 7)1}
3 r 6 = 275
15. 32 -t~ (=2)° -5 < 7 — >
L 5 d
, r 9 - 74
16. 36 —:= (-3)°¢ = 6 < 4 — >
L 3 4

/
17. \/ 32 + 42

/
18. \/ 132 - 52

/ /
19. \/ 32 + \/ 42

e — ree————.——an

/ /
20. \/ 132 - \/ 5%
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Module 4
Lesson 2

ALGEBRAIC EXPRESSION IV
(Grouping Symbols)

V. .' / ’,'
Removing
parentheses z

Grouping Symbols
(Removing & Inserting Grouping Symbols)
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INPUT
REMOVING GROUPING SYMBOLS

The term parenthesis refers to the following grouping
symbols: parenthesis ( ), braces { }, and brackets [ .
These ¢grouping symbols are used to designate in a simple
manner more than one operations.

When we write the binomial (32 + 5b), we are consider-
ing the sum of 3a and 5b as one guantity. The expression a
-~ (b + ¢} means the sum of b and ¢ is to be subtracted from
a.

In performing operations of algebraic expressions, it
is sometimes necessary to remove parenthesis or grouping
symbols from an expression. Also it is sometimes necessary
to insert parenthesis or grouping symbols in our solutions
for clafifications.

Removing the grouping symbols means performing the
operations that these symbols indicate usually the removal
of grouping symbols is done one at a time, starting with the
innermost (in cases where there are more than one grouping
symbols), following the proper order of operations to be
performed.

The removal of parenthesis from expressions is guided

by the following rules:



REMOVING GROUPING SYMBOLS

When removing a grouping symbol preceded by
a + sign (or no sign) and not followed by a
factor:

Leave the enclosed terms unchanged. Drop the
grouping symbol and the + sign (if there is
one) preceding it.

When removing a grouping symbol preceded by a
- sign and not followed by a factor:

Change the sign of the enclosed terms. Drop
the grouping symbol and the -~ sign preceding
it.

When removing a grouping symbol preceded or
followed by a factor:

Use the distributive property to multiply
each enclosed term by the factor, and add
these products. Drop the grouping symbol.

When removing a grouping symbol preceded by a
- sign and followed by a factor:

Use the distributive property to multiply
each enclosed term by the factor, and add
these products. Change the sign of each
enclosed term. Drop the grouping symbol and
the - sign preceding it.

When grouping symbols occur within other
grouping symbols:

It is usually easier to remove the innermost
grouping symbols first.

(a) Removing a grouping symbol preceded by a + sign.

Example

=

1-

Removing grouping symbols

Sz + (4y + 7)

52 + (4y + 7)

52 + 4y + 7 Drop the ( ) and the + sign

preceding it.

236
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Example 2. gemoving grouping symbols and combine like
erms.
3 + (2% - ¥) + (5% ~2y)

Solution:

3 + (2% - y) + (5% ~2y) =

32 + 2% -y + 5x ~ 2y = Drop the ( ) and the +
sign preceding it.

(3x +2x +5x) + (=~y =-2y) = Combine like terms.

(3 + 2+ 5)x+ (=1 - 2)y = Apply distributive
property.

10x - 3y Simplify

(b) Removing a grouping symbol preceded by a - sign,

Example 3. Removing grouping symbols
5z - {4y + 7)

Solution:
= 5z - (4y + 7) Change the sign of each
enclosed term and drop
= Bz = 4y - 7 the { ) and the - signh

preceding it.

Example 4. Removing grouping symbols and combine like
terms. )
3 - (2x - y) - {5x -2y}

Solution:
3 - (28 ~ y) - (5x -2y) = Change the sign of each
terms enclosed in paren-
3% - 2Xx + y - 5x + 2y = thesis and drop the ( )
and the -« sign preceding
it.
(3% ~ 2% = 5X) + {y + 2y) = Combine like terms.

Apply distributive pro-

(3 -2 ~5)x + (1 + 2)y
perty.

-4x + 3y Simplify
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{c) Removing a grouping symbol preceded by a factor.

Example 5. Removing grouping symbols

-2%(4 - 5%)
= {=2x)4 - (=-2x)(5x) Multiply each enclosed term
by the factor.
= ~8x =~ (=~10x2) Add the products.

= ~-8x + 10%2

Example 6. Removing grouping symbols and combine like
terms.
3x(2x2 + y) + 2y(5x +2)

Solution:
Ix(2x + y) + 2y(5x +2) = Apply distributive
property and multiply.

(3x)}(2x) +(3x)y +2y(5x) +2y(2) = Drop the ( )
and the + sign
preceding it.

6x2 +3xy +10xy +4y = Combine like terms.

6%2 +(3xy +10xy) +4y = Simplify.

6x2 +13xy +dy

(d) Removing a grouping symbol followed by a factor.
Example 7. Removing grouping symbols
(5 + 3x)(-2x)

= B5{=2x%) + 3x(-2x) Multiply each enclosed term
by the factor.
= =10% + (—6x2) Add the products.
2

= =~]10% - 6y
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Example 8. Removing grouping symbols and combine like
te .
(-2x% +xy -5y%) (-3xy)

Solution:

(—2x2 +xXy —5y2)(-3xy) = Apply distributive
property when the
factors appear at the
right and multiply.

(~2x2) (~3xy) +(xy)(-3xy) -(5y%)(-3xy) = Simplify.

6x%y -3x2y2 +15xy>

(e) Removing a grouping symbol preceded by a - =sign and
followed by a factor.

Example 9. Removing grouping symbols 3
-(6x + 3x°)(5x)

= =[(6x)(5%x) +(3x2)(5x)] Multiply each enclosed term
by the factor.

= —[30x2 + 15x3] Changed the sign of each
enclosed term. Drop the
grouping symbol and the
- sign preceding it.

= -30x2 - 15%°

Example 10. Removing grouping symbols and combine like
terms.
-(2x + y)3x ~(5x +2){-2y)
Solution:
-{2% + y)3x -{5x +2)(=-2y) = 2Apply distributive
property and multiply.

~[(2x)(3x) +y(3x)] ~[(5x)(~2y) +(2)(=2y)] =

-[6x2 +3xy] =-[~10xy +(-4y)] = Remove () and + sign.

—[6x2 + 3xy}] ~[-10xy =-4y] = Changed the sign of each
enclosed term. Drop the
grouping symbol and the
- sign preceding it.

-6x2 - 3xy +10xy +4y = Combine like terms.
-6%% + 7xy +4y
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A Word of Caution. A common mistake students make is to
think that the distributive property
applies to expressions like

2(3 " 4)
2(3 * 4) = (2 - 3)(2 * 4) The distributive property
applies only when this is
2(12) = 6 * 8 an addition.

24 = 418

(f) Removing a grouping symbol withirn other grouping

synbol.
Example 11. Removing grouping symbols
(a) X - [y+ (a~Db)}

= X - [y + (a - b)] Remove ( ) preceded by + sign.
= x - [y + a - b] Remove [ ] preceded by - sign.

= x -y =-a +b

(b) 3 + 2[a -5({x ~4y)]
= 3 + 2[a ~5(x -4y)] Remove ( )} using distributive
property.
= 3 + 2[a =5x +20y] Remove [ ] using distributive
property.
= 3 + 2a -10x +40y
(c) (3a -b) -2{x ~[(y =2) -2]}

f

(3a =b) =-2{x ~-[(y ~-2) -z]} Remove both pairs of
( } preceded by no
sign.

= 3a -b -2{x -[y -2 -z]} Remove [ ] preceded

by a - sign.

= 3a -b ~2{x -y +2 +z} Remove { } using the
distributive property.
= 3a -b -2x +2y -4 =22



Example 12.

(a)

(b)

]

[

2%

2%

23

2x
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Remove grouping symbols and combine like terms.

-{3y =-2(x +4y)]
~[3y -2(x +4y)]

~[3y -2x -8y]

=3y +2x +8y

(2x +2x) + {8y -3y)

(2

13 4

X {5y +[3x -2(2x~ y)1}
X -{5y +[3x -2(2%x- y)1}

X =-{5y +[3x -4x+ 2y]}

¥ —{5By +3x -4x + 2y}

+2)x + (8 -3)y

+ 5y

X =5y -3x +4x -~ 2y

{x =3x +4x) +(-By =2¥)

(1 =3 +4)x + (=5 =2)y

2%

-’7Y

Remove the innermost sign of
grouping (parenthesis).
Multiply -2 to all terms in-
side the parenthesis.

Remove the outermost sign of
grouping {bracket). The
bracket is preceded by a
minus sign so change the
sign of all the terms en-
closed by the bracket.

Group together like terms.
Apply distributive property.

Simplify.

Multiply -2 to all the
terms inside the parenthe-
gis 2x -y to remove paren-
thesis.

Remove bracket without
changing the terms enclosed
since it is preceded by a
positive sign.

Remove braces. Change the

sign of all terms enclosed
since it is preceded by a

nminus sign.

Group together like terms.

2pply distributive
property.

Simplify.
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Let us again recall the rules for removing parenthesis

from expressions to be sure that we have mastered them.

Rule 1.

Rule 2.

Rule 3.

To remove parenthesis preceded by a
plus sign (+), remove parenthesis and
rewrite all the terms which are
within the parenthesis without chang~
ing their =signs and combine 1like
terns.

To remove parenthesis preceded by a
minus sign (-), remove parenthesis
and write all the terms which are
within the parenthesis but with the
sign changed and combine like terms.

In case of parenthesis within paren-~
thesis, remove one set at a time
starting with the innermost parenthe-
sis and combine like terms.

Let us look at some examples which will illustrate

clearly the rules on removing parenthesis from expressions.

Rule 1.

To remove parenthesis preceded by a plus sign
(+)}, remove parenthesis and rewrite all the terms which
are within the parenthesis without changing their signs
and combine like terms.

Example 13. Remove the grouping symbol.

{a) 3a2 -2a + (2a2 -5a +4)

(b) 3% +(4y +5) +6

322 -2a + (222 -5a +4)
3a2 -2a + 2a -5a +4
(332 +2a2) +(-2a -5a) +4
5a“ =7a +4

Han#

3x +(4y + B) + 6
3x + 4y + 5 + 6
3x + 4y +(5 + 6)
3x + 4y + 11

LR
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Rule 2.

To remove parenthesis preceded by a minus sign
(=), remove parenthesis and write all the terms
which are within the parenthesis but with the =sign
changed and combine like terms.

Example 14. Remove parenthesis and combine like terms.

(a) 3a2 -2a -(2a2 -5a +4) 3a2 -2a —(2% -5a +4)

3a —2a -2a“ +5a -4

(ga -2a2) +(-2a +5a) -4
+3a -4

|| I (O

(b) 3x —-(4y +5) +6 3x -(4y + 5) + 6
3 - 4y - 5 + 6
3x = 4y +(-5 + 6)

3x - 4y + 1

11 I I

Rule 3.

In case of parenthesis within parenthesis, remove
one set at a time starting with the innermost parenthe-
sis and combine like terms.

Example 15. Remove parenthesis and combine like terms.

(a) 3a —{4a + 5 =[x +2y —-(8x +y)])} + 4c

L————L _—Remove innermost sign
of grouping (parenthe-
sis. The sign of each
term enclosed in paren-
thesis must be changed
since the parenthesis
is preceded by a - sign.
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3a -{4a + 5 ~[x +2y -8x -y)}]1} + 4c
A ~

L 1 Remove the brackets.
Change the sign of each
term enclosed by the
bracket since the
bracket is preceded by a
minus (~) sign.

3a ~{4a + 5 -x -2y %Bx +y} + 4c
A

A

L L Remove the braces., The
terms enclosed with braces
are preceded by a minus
sign so change the sign of
the terms within the brac-
es.

3a ~4a - 5 +¥ +2y -8x -~y + 4c Group together like terms.

(3a ~4a) + 4c +(x -8x) +{2y ~y) Apply the distributive
law.

(3 -4)a +4c +(1 ~8}x +(2 -1)y Simplify.
-a +4c =7x +y Do not write anymore the

numerical coefficient 1 of
y and -1 of a.

(b) 4x + {2y ~[6X ~(2y + 6)] +B8} +5

! l Remove parenthesis.
4x + {2y -[6x =2y - 6] +8)} +5
A A

L : Remove brackets.

ax + {2y -6x +2y +6 +8} +5
A A

1 1 Remove braces.

4% + 2y =-6x +2y +6 +8 +5 Combine similar terms.
(4x ~6x) +{2y +2y) +(6 +8 +5) Apply distributive law.
(4 -6)X +(2 +2)Y + (6 +8 +5) Simplify.

-2% + 4y +19



ILet us look

grouping.

Example 16. Remove

(a)

8% + 2(x + y)
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NOTE:

In removing grouping
symbols - parenthesis ( ),
brackets [], and braces
{}), see to it that you
remove these grouping
symbols completely. Remove
the whole set not Jjust one
of it. The set is consist
of a pair always.

at some examples of removing signs of

parenthesis and combine similar terms.

I

i

8x + 2(x + y)

L1  The parenthesis is

not preceded by
either a plus (+)

or a minus (~) sign.
It is immediately
preceded by a term,
in this case it is
+2. Apply immediate~-
ly the distributive
property to remove
parenthesis.

8x + 2x + 2% Combine similar terms.

(8x +2x) +2y Apply distributive

(8 +2)x +2y

10x + 2y

property.

Simplify.
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(b) 6a + B5(a = 3) = 6éa + 5(a - 3)

L+t The parenthesis is
remove by multiply-
ing each term in the
parenthesis by the
term that precedes
it. In this example
the quantity {a -3)
is thought to be
preceded by +5 and
not by éa.

= 6a + 5a ~ 15 Combine similar terms.

(6a +5a) -15 Apply distributive
property.

(6 +5)a - 15 Simplify.

lia - 15

Il

(¢} 2b ~5(-a - 3b) 2b -5(~a —~ 3b)

A A

L ‘ The parenthesis is
remove by multiply-
ing each term in the
parenthesis by the
term that precedes
it. In this example
the guantity (-a-3b)
is thought to be
preceded by -5 and
not by 2b.

= 2b + 5a +15b Combine similar terms.

= (2b+15b) +5a Apply distributive
property.

= {(2+15)b + Ba Simplify.

= bBba + 17b

Let us test your computational skills by answering the

Sve exercises next page.
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‘Pest Your Computational Skills 4.2

Remove signs of grouping and combine similar terms.
1, ={2x + 4y)

2. +{2a + 3b)

3. 4x + (2% - 3y)

4. a® +2b -(a? + b)

5. 3x(4y + 5) + 2y(x + 3)

6. =5(x + 2) + 4({x + 2) +2y

2z(x2 —y2 -z) + x3y22

7. X3y
8. =-a2(b +2a +c) +{2b + 4c2)

9, x2 +2y =5z(x -y) = 2(2 -y)

10. 2{a +b) +3(a ~-2b) -4(b -2a}

11. (x3y222 - xyz)(xzyz -x2y223)

12. x2 + 2x —[2x2 +3x2 -{y +3x)]

13. a2 + b2 +[2a2 ~4b +(a + B)] + 2

14. %2 +{4 -[3 + x ~(x2 + 8) +3x] -6} +9y

15. a +4+2{b -2[2a +b -3¢c(a ~2b -5) +4a] -2c} +a
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Module 4
Lesson2

ALGEBRAIC EXPRESSION IV
(Grouping Symbols)

Grouping Symbols
(Removing & Inserting Grouping Symbols)
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INSERTING GROUPING SYMBOLS
(Parentheses)

Let us look at examples of parenthesis or grouping symbol inserted in
expressions.

Sometimes we have to insert grouping symbols in our answers for clarity
and for making our presentation understandable. If this happens the rules for
removal of parenthesis are also applicable to insertion of parenthesis. Just
remember that if the terms to be enclosed in parenthesis are to be preceded by a
plus (+) sign insert the parenthesis, keep the sign of the terms the same but if it
to be preceded by a minus sign (-) sign, insert parenthesis with the sign of the
terms to be enclosed changed.

Example11: Insert grouping symbals by writing the last two terms of the

given expressions enclosed in parenthesis to be preceded
by a positive sign (+).

9. 3x+2y + 4
10. 9% +3x+11-y? +3y

Solution:
9. 3x +2y +4 The last two terms are +2y and +4.
3x +(2y +4) Since it is to be enclosed in parenthesis
preceded by a + sign the parenthesis
will be inserted without changing the
sign of the terms to be enclosed in
parenthesis.
10. 9 +3x+11-y* +3y The last two terms are -y* +3y.
9x% +3x+ 11 + (-y* +3y) So, the sign of the terms wili not be

changed when the terms will be placed
within parenthesis.
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Example 120  Use the same examples as numbers 9 and 10. Enclosed the
fast two terms within parenthesis to be preceded by a minus

(-) sign.

1. 3X+2y + 4

12, 9@ +3x+11-y? +3y

Solution:

11. 3x +2y +4
3x - (-2y -4)

12, O +3x+ 11 -y? +3y
ox? +3x + 11 - (y2-3y)

The terms to be enclosed in parenthesis
is to be preceded by a — sign.

The terms within parenthesis take the
opposite sign. The term 2y is now -2y,
and +4 is now -4.

The terms within parenthesis take the
opposite sign of the given term.

-y*> becomes +y* and +3y becomes

...3y

Note:

explains the change in sign.

When we put the terms in parenthesis preceded by a2 minus sign we
are taking the additive inverse of the term or the negative of the term. This

Let us test your knowledge of inserting parenthesis in algebraic
expressions by answering the Test Your Understanding next page.
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Test Your Understanding 4.1

Wirite the given algebraic expressions with the last two terms enclosed in
parenthesis preceded by (a) + sign and (b) - sign.

1. x +4

2. X +y* +6
. 3B +4
. &% b? +¢?

. X +y? +6

3
4

5

8. at® +bt +c

7. 4x +3y -8
8. -3 -y*/4+3xy* 18
9. a’ +b°

10. X* +y° +8
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CONGRATULATIONS

You have just finished ALGEBRAIC EXPRESSION IV
(Grouping Symbols).
You are now ready to take the PRACTICE TASK
next page.
Please check your answer at the
FEEDBACK TO THE PRACTICE TASK.
It is important.
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Practice Task

Evaluate each of the following expressions.

1. =15 -4(7 —12)

2. 17-[(-9) +15]

3. 2+{21/3 + (4+3)}

4 16 +3{6-[9+2(3-1)1}

5. "V8 -[-V16 + 3(2/3)]

Remove grouping symbois and combine like terms.

6. 2 (X% +2y)

7. (ab® +4ab®)+4

8. (2x +y) +(y-3x) +y
9. 4x -(2+3y)

10. 8a -(4a+c) +2¢

11. —(a+b) -(b-a) +c
12. 4 +3(x+Yy)

13. 2 +4x(x-8)

14, 2(x+y) -3xX+8(x+Vy)
15. 5 (x+y) +y°

16. 2(xy—xy)

17. —4da(b+c) +3 -ab(1+c)
18. 3x +[4-2(y+x)]

19. 2y -[2x+(y -4)]

20. 2x +4y [x-2(y—-3)]
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You must score 16
or higher of the
PRACTICE TASK.
If you score 10 or less,
please go over
MODULE 4 again.
It is important.

Answers to Test Your Understanding and
Test Your Computational Skills are also
provided on separate sheets placed after the
Feedback to the Practice Task.

Please check your answers. Okey?
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Feedback to the Practice Task

1. =15 4(7-12) = -15 -4(-5)
= -15 +20
= 5
2. 17-[(-9+18] = 17-[(-9)+15]
= 17-(-9 +15)
= 17-6
= 1
3. 2+{213 + (4+3)} = 2+{21/3 + (4+3)}
= 2+{21/3 + 7}
= -2+ {91/3}
= 7 1/3

16 +3{6-[9+2(3-1)]}
= 16 +3{6-[9+2(2)]}
= 16 +3{6-[9+4]}

= 16 +3{6- 13) }

4. 16 +3{6-[9+2(3-1)]}

= 16 +3{ -7}
= 16 -21
= <5
5 348 -[-V16 + 3(2/3)] = 3V8 -[-V16 + 3(2/3)]
= 2 -[-4 + 2]
= 2 mit=d)

= 4



10.

11.

12,

13.

14.

158.
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26 L (X° +2y) = 2)(?2 L(XC +2y)

(ab? +4ab?)+4 = (ab? +4ab?)+4
5ab® +4

(2x +y) +(y=3x) +y® = (2x +y) +(y=3x) +y

2x +y +y-3x +y?
X +2y +y’

ax - (2 + 3y) 4x - (2 + 3y)

4x -3y -2

nou

8a -(4a+c) +2c = 8a -(da+c) +2c
= 8a 4a-c +2c

4a +cC

—(a+b) -(b-a) +c —(a+b) -(b-a) +c
-a-b -b+a +c

-2b +c

4+3(x+y) = 4+3(x+y)
4 + JIX +Jy

2x° +4x(x—8) = 2X° +4x(x-8)
= 2 +4xX° —32x

2(x+y) -3x+8(x+y) 2(x+y) -3x+8(x+y)

= 10(x+y) -3x
= 10x + 10y -3x
= 7x +10y

X (x+y) +V

2
X (x+y) +y
53 _x2y+y2



16.

17.

18.

19.

20.
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=2 (XY —Xxy)
-2 Xy +2xy
0

-2 (Xy—Xy)

o

—4a(b+c) +3 -ab(1+0)
—dab—-4ac +3 -ab-abc
-5ab - dac -abc +3

—4a(b+c) +3 -ab(1+c)

+[4-2(y+x)]
+[4-2y-2x]
+4 -2y -2x
2y +4

X +[4=-2(y+x)]

nnny
0 0
XREY

2xy -[2x+(y -4)]

2xy -[2x+ (y -4)]
2xy -2x -y +4

2% +4dy [x—2(y—3)]
2X +4y [x—=2y+6]
2X +4xy —2y° +24y

2x +4y [x—2(y-3)1]

1 I TR



ANSWERS

Test Your Computational Skills 4.1

OCRENDOAWN =

1
2
12

11
15

6
26
-25
12

3

. =1
. =4

23
30
=35
-16
o
12
Fs

. 8

Test Your Computational Skills 4.2

CONOGO A WN =

10
i
12
13
14
15

-2x — 2y
2a+3b
6x — 3y
b
14xy + 15x +6y
—X +2y -2
vz Cytz 53 y222 +x3y? 7
—2a° -a’b -a’c +2b +4c?
x* +4y — 5xz +5yz 4
13a—8b
5y - x5y4 2 3 y22? +x3y% 74
4x* +5x +y
3a% +a +b” - 3b +2
2x% +2x +3
-22a —2b —64c +12ac — 24b
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Test Your Understanding 4.1

(a) preceded by a + sign

—

L ® N O o > w N

+x +4)

X +(y* +8)

B +(4 y*)

a* +(-b* +¢c?)

x? +(y? +6)

at® + (bt +c)

4x + (3y -8)

352 + (2 14 + 3xy? /8)

+@a® +b®)

10. X° +(y° +8)

(b) preceded by a - sign

1.

© ©® N o o A~ 60D

-(x -4)
X - (y* -6)

B - (4 +y°)

a® - (o* -¢*)

X2 - (-y* -6)

at® -(-bt -c)

4x (- By +8)

3% - (y? 14 - 3xy? 18)
~(-a" -b%)

10. X -(y° -8)
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ALGEBRAIC EXPRESSION V

Multiplication of Polynomials

Multiplication may be shown in many different

ways.

1. 3x2 =6

2

L]

N

3.2 = 6 The multiplica-

tion dot " " is
written a little
higher than the
decimal point.

. 3(2) = 6 The symbols ()

. 3)2)=6

ab=a-b

are called paren-
theses.

In this kind of
multiplication
the double
parentheses are
not necessary.

When two letters
are written next
to each other in
this way , it is
understood that
they are to be
multiplied.
When two num-
bers are written
next to each
other, they are
not to be multi-
plied.

For example:

23 does not
mcan

2-3=6.
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Module 5
Lesson 1

Multiplication of Signed Numbers



- 260

OVERVIEW:

Multiplication is one of the fundamental operations in arithmetic. The
operation multiplication can be defined in terms of another operation, i.e.,
addition,

Multiplication is but repeated addition.

Just Iike addition, multiplication is a binary operation. We operate on
two elements of a set - the multiplicand and the multiplier. The multiplicand
and multiplier are also called the factors.

The result of the operation is called the product. To obtain the product
as a result of the multiplication process would require knowledge of the
following mathematical facts: multiplication of signed numbers, application
of the laws of exponents, properties of real numbers, and knowledge on
how to combine terms.

The result of multiplication can be checked by another operation ---
division or numerical substitution.

The operation multiplication is denoted by the following symbols - dot
(1), x, or by symbols of grouping the parentheses; where one of the factor is
enclosed within parenthesis and the other factor precedes it.

QOur concept of multiplication is that, the product results into a
numerical quantity very mush greater in numerical value than any of the two
numbers multiplied together, such is not always true in case of products of
proper fractions and the products of a negative and a positive number. Also
you might think that there is magic in multiplication since the product of two
numbers very much less than zero (negative) will yield a number very much
greater in value than zero, since negative number times another negative
number is equal to a positive number.

Let us explore the magic brought about by this operation. Let's
multiply. Okey?



What are signed numbers
(integers)?

What kind of set is the
set of integers?

What are the elements
of the set of integers?

What is the product of
two signed numbers
(integers)?

How do you find the
product of two signed
numbers ( integers)?

How do you determine
the sign of the product
of two integers?

Read Lesson 1 of
Module 5 and you
will be able to mul-
tiply integers.
Okey?

Objective: At the end of this lesson you should be able to multiply
signed numbers (integers).

261
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Input!

Multiplication of Signed Numbers

Multiplication is a binary operation so we have to
operate on two elements of a set. These two elements are
called the multiplicand and multiplier respectively. The

multiplicand and multiplier are also called the factors.

The result of the operation is called the product. In
symbols, 1if ab = é, ¢ is the product and a and b are the
factors. Multiplication is commutative so if a 1is named
the multiplicand and b the multiplier we can also named b

the multiplicand and a the multiplier.

The symbols used to indicate multiplication are the dot
(.) placed in between the multiplicand and multiplier or
factors and x. Parentheses are alsc used to indicate
multiplication. When parenthesis is used the dot or 'x is
usually omitted. Aalso, in case of single literal  quanti-
ties the dot and x are usually omitted. The multip}ication

of a and b is denoted by a.b, a x b, (a)(b), or ab.
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Let us master the multiplication of algebraic expres-
sions.

Mastery of the operation can be achieved if we have
knowledge of some facts related to the operation.

For starters let us have a review of multiplication of
integers or signed numbers.

The multiplication of integers can be summed up in

these two laws below:

Laws for the Multiplication of
Integers or Signed Numbers

Law 1. The product of two numbers
having the same sign is

positive.

Law 2. The product of two numbers
having unlike sign is

negative.
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Law 1. The product of two numbers having

the same sign is positive.

This means that the product of two negative numbers is

positive and the product of two positive numbers is posi-

tive.
Example 1. Find the product of
i. (-2) and (-3)
2. (=5) and (-7)
3. (+4) and (+1)
4. (+20) and (+3)
5. (+53) and (+10)
Solution:
I > Factors have like
| i 1 sSigns
| I 1 -
| | | — ||
1. (-2)(-3) =2x3=6 =+ 6 | | > Multiply the absolute
| value of the factors
||
2. (-5)(-7) =5 x 7 =35 = +35 | L—> Result of the multi-
] plication of the
] absolute value of
] the factors
|
3, (-4)(-1) = 4 X1 =4 =+ 4 ——> Final answer

4. (+20)(+3) =20

5.(+53)(+10) =53

60 +60

]
W
I

%10 =530 =+530



265

Recall:

Law 2. The product of two numbers having
unlike sign is negative.

This means that the product of a negative and a posi-
tive number is negative or the product of a positive and a
negative number is negative.

Example 2. Find the product of
1. (+2) and (=3)
2. (+5) and (-7)
3. (+4) and (-1)
4, (=20) and (+3)
5. (+53) and (+10)

Solution:
> Factors have like

I
i , ,  signs
| | | |
| | I e B
1. (+2)(=3) =2x3= 6 =-6 | | > Multiply the absolute
| | value of the factors
2. (+5)(-7) =5 x 7 = 35 = =35 | |
| L—> Result of the multi-
3. (+4)(-1) =4 x1= 4 = -4 | plication of the
| absolute value of
4. (-20)(+3) =20 x 3 = 60 = -60 | the factors
l

53 x10 =530 =-530 L——> Final answer

5.(=53)(+10)
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Looking at the examples given, you’ll notice that it is
easy to master multiplication of signed numbers or integers.
We can summarize the procedure into the following

steps:

1. Forget about the signs of the factors. If neces-
sary acquire a temporary amnesia. You are actual-
1y using the concept of absclute value of a number
unknowingly.

Recall:

The absolute value of a number is equal
to the number regardless of the sign.

2. Multiply the factors to obtain the product.

3. Open your eyes wide so that you’ll sée clearly
the sign of the factors. You still have to prefix
a sign to the final answer.

Do not forget this

LIKE SIGN ———m——— positive (+)
UNLIKE SIGN ====—-— : negative (-)

4., Depending on your 20-20 vision prefix a (+) or a
(=) sign to the product applying Law I and Law II.

5. You are now okey. You have no amnesia, your vision
is perfect and you have the photographic memory of
Apolinario Mabini. Good luck.
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Let us test your computational skills on the mnultipli-

cation of integers or signed numbers.

Test Your Computational Skills 5.1

Find the product of the given

factors.

1. (-10) (+20)

da.  (8) (=3) =
3. (-80) (-35)

4. (+460) (+15) =
5. (140) (75) =

6. (-175) (+880) =

7. (-565) (+2) =

8. (+750) (-81) =

9. (280) (-500)

10. (-480) (-5) =

Ops! Do not hurry. Review your work.
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Example 3. Multiply (-3), (+20), and (-5).

Solution: Since multiplication is a binary operation
50 we have 1) to find the product of any two
two of the factors, then 2) the obtained
product is to be nultiplied again to the
remaining factor to get the final answer.

We can nultiply (-3) and (4+20) first and the
resulting product will be multiplied to (-5) or get
the product of (+20) and (-5) then multiply it to (-3)
or find the product of (-3) and (-5), then multiply it
to (+20). In all cases you will obtain eyactly the
same answers.

Now, suppose you are

Look!!!
asked to multiply 3
: 1. [(=3)(+20)] (-5) = (-60)(-5) = +300
or more factors with 2. (=3) [(+20)(-5)] = (-3)(-100) = 4300
Al Prerant signs, Bow 3. {+20) [(-3)(-5)] = (+20)(+15) = 4300
will you go about it? Recall:

Multiplication is both associative and comutative.

What you should do is but apply the laws for
nultiplication of integers or signed numbers. Okey?

Let us solve some examples.
Example 4. FPind the product of the following:

a. (-2)(-4)(+5)(+6)
o (=L (H)(-5)(-1)
C.  (+40)(+10)(#5)(-3)(-2)

Solution:

a. (-2)(-4)(+5)(+6)
[(=2)(-4)][(+5)(+6)]
(48)(+30)
+240

b, (-1)(+4)(-5)(-1)
[(-1)(+4)1[{-5)(-1)]
(‘4)(+5g

wonon
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c. (+40)(+10)(+5)(-3)(-2) =
(+40)[(+10)(+5)][(-3)(-2)] =
(+40) (+50) (+6) =

(+40) (+300)

+12,000

Your process in finding the product of several factors
may be different from the solution presented but the final
answer must be the same.

What 1is important here is that you should not make
mistakes on the sign of the final answer.

By looking at the examples presented maybe ° you have
already devised a technique for determining the sign of the
final answer.

Just count the factors having negative signs. If the
number of factors with negative signs is odd the sign of the
product 1is negative, if it is even then the sign of the
product is positive. '

Why will we not
consider the num-
ber of positive
factors?

Recall:
The product of two

positive numbers is
positive.

We are sure of the product of the positive factors to
be positive, so determining the sign of the final answer
will depend on the factors with negative signs.



270

Recall:

The product of two
negative numbers is
positive.

Thus, counting only
the factors with
negative signs we
will have an idea
of the sign of the
final answer.

0dd number of negative sign - - - negative
Even number of negative sign - - positive

If the sign of the product of all the factors with
negative signs 1is negative (odd number), the sign of the
final answer is negative. Since, the sign of the product of
all the positive factors is positive. So, we are multiply-
ing 2 numbers having unlike signs, the rule states that the
resulting product should have a negative sign.

If the sign of the product of all the negative factors
is positive, this result when the number of negative factors
is even, the sign of the final answer is positive. We are
multiplying two factors having like signs and the rule says,
the sign of the product of two positive factors is positive.
Okey?
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Reminder:

To multiply two or more signed numbers, find the
product of their absolute values and prefix the negative
sign when the number of negative factors is odd and a posi-
tive sign when the number of negative factors is even.

Let us test your computational skills in finding the
product of the given factors.

Test Your Computational Skills 5.2

Determine the sign of the final
answer without doing the actual
multiplication.

1. (+20)(=-5)(-209)

2. (+6)(+11)(+4}

3. (-5)(-8)(-7)

4. (+20)(+50)(+60)(+9)

5. (-1)(-1)(~5)(-6)(-7)

6. (+5)Y(+1)(+7)(+5)(~6)

7. (+3Y(+7)(+2)(+3)(-4)(-2)

8. (-1)(=1)(=1)(+1)(+1)(+1)(+1)
9. (=7(-8)(-5)(=6)(-3)
10.  (1)(2)(3)(4)(5)(-1)(~2)(-3)

Give the product of the
following factors:

11.  (=1)(+1)(=2)(+2)(-3)(+3)
12, (10)(9)(8)(7)

13.  (-1)(-2)(-3)(-4)(-5)

14. (-1000)(450)(-500)

15. (-5)(-6)(+5)(+6)(-1)(+1)
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Module 5
Lesson 2

ALGEBRAIC EXPRESSION V

Multiplication of Polynomials

Index Laws or Laws of Exponents
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Mathematicians uses

some numbers (sym-

bols) to denote or

indicate the mathema-

tical operation - mul- -
tiplication.

Exponents are numbers
(symbols) written at the
upper right of another
number or symbols.

Exponents are cute
because they repre-
sent a more compact
way of writing the
factors and they are
typewritten in smaller

type size.

Would you like to
know more about
exponents?

Read Lesson2 of
Module 5 and know
your exponents.
Okey?

Objective: At the end of this lesson the students should be able to:
1. simplify expressions with exponents.
2. apply the laws of exponents in simplifying
algebraic expressions.
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INPUT!

Let us have a look at exponents for the second time.

Exponents are but symbols that
indicate repeated multiplication.

In 23 for exanple, the base is 2 and the exponent is 3.
23 means that 2 is used as a factor three times or

23 = 2% 2 x 2.

Notice:

In the expression above, in raising a number to a
certain power we involved only one element of a set - the
number 2.

23 =2x2x2=28

Raising to a power is a unary operation, so it involves
only one element of a set.

Mathematical expressions involve guantities raised to a
certain specified power and operations like multiplication
of these quantities need knowledge of the whereabouts of
powers and exponents and the simplification of exponents
or indices are governed by the laws of exponents.

Let us have a review of the laws of exponents or the
index laws. Okey?
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INDEX laws (for m, n positive integers)

a) Numbers with same base

n _ .mkn

1. a —a
2. a% /s al =a™®, u > nand a =
a s a'"=a»™ m<nanda=0

o

b) Numbers with different bases
3. (a®f = gt
4. (ab)® = a x pM
5. (a/b)® = (aB/", b =0

We can group the laws of exponents (index laws) into 2
categories.

The first group involves guantities or numbers with
like Dbases and the second group involves dquantities or
nubers with different bases.

Let us look at the first law, the mathematical expres-
sion of the first law is

m n

all x al! = atn,

This means that in multiplying guantities and numbers
with like bases, keep the base and add the exponents.

Example 5. Apply the index laws and simplify.

a) 23 . 2% =
b) 32 . 3
c) 42 ., 42
d) 5 .5

il

1l
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Solutions:
ay 23 . 2% =23%% = 27 = 138
b) 32,3 =32t =33 = 5y
) 42 . 42 = 42%2 2 4% = 256

d) 5 .52 =152 =53 3135

Law 2 can be stated as:

In dividing numbers with like bases keep

the base and subtract their exponents.
all 7l m=n_ pep

a®/al = g™, n<n

I
W

Example:
a. 23722 =
b. 3%2/3 =
c. 42742 =
d. 62/6% =
e. 5 /52 =
Solutions:
m > n a. 23722 = 2372 = 51 = 2
m > n b. 3273 = 3271 =31 =3
m=n c. 42742 = 4272 = 40 =
m < n a. 6276% = 6274 = 6(2)H(-4)=6"2 = 1,62 = 1/36
m<n e. 5 /52 =512 = 5(1)+(-2)571 = 1,51 = 145

Note:
Subtraction of exponents is meant

to be algebraic subtraction.
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In the division process, the divisor must not equal to

zero, since division by zero is not defined.

Law 3:
In raising a power to a power, multiply powers.

(am)n = amn.

Example 7. Simplify

a. (23H)% =
b. (3%)2 =
c. (a3)2 =
d. (53)% =
Solution:
a. (23)% = 23%4 _ 512

b. (32)2 — 32X2 — 34

a. (53)2 =53%2 =5

Law 4:
In raising a product to a power, multiply and
each factor to the indicated power.
(ap)™ = a x LT,

Example B. Simplify.

a. [(2)(2)]2% =

b. (5 x 6)3 =

c. (2 x3x 5)4 =

d. (2 x8x9x 12)2 =

raise
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Solutions:
a. [(2)(4)]% = 22 42
b. (5 x 6)]3 =53 g3
c. (2 x 3 % 5)% =2% 3% 5%
d. (2 x 8 x 9 x 12)2 = 22 g2 92 152

Law b5:

In raising a quotient to a certain power raised each
term of the quotient to the indicated power then carry on
the division.

(a/b)® = a®/pM™, b = 0.

Example 9. Apply Law 5 and simplify.

a. (2/3)% =
b. (1/3)2 =
c. (5/4)3 =
d. (7/8)2 =
Solutions:
a. (2/3)% = 24/3% = 16/81
b. (1/3)% = 12,32 = 1/9

c. (5/4)3 =53/43 = 125/64
d. (7/8)2 = 72782 = 49/69

Let us test your computational skills in the applica-
tion of the 1index laws. Okey?
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Test Your Computational Skills 5.3

Apply the index laws and simplify.
1. (ab)? (ab)3 =

2. (2xy)? (2xy)3 =

3. 8% .8

4. 32x2y% | ox2y? =

5. (ab)? / (ab)?, a, b=0
6. (2xy)4 / 2%y, X, y =20

7. (2x2y3)4
8. (2a2bc3)2
9. (z%)°3

10. [zzxy}4

11. [2ab / 3cdi?

12.  [x / y1%, y =0
13. [2a / 3b1@ b=o0
14.  [xy / y?z*%13, ¥, 2=0

15.  [3° s 2932
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Module 5
Lesson 3

ALGEBRAIC EXPRESSION V

Multiplication of Polynomials

Operations with Integer Exponents
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MORE ABOUT EXPONENTS

Let us observe if the index
laws still apply to exponents
which are not positive integers.

A detailed explanation about
exponents is discussed under
operations with integer exponents.

Also the examples presented
under 1index laws are all numbers
except in the test your computa-
tional skills, where you meet varia-
bles raised to a power.

If problems occur in answer-
ing the test, read Lesson 3, of
Module 5. Okey?

You will be exposed once
again to exponents.

Objective: At the end of this lesson the students should be able to:
1. multiply expressions with integral powers or exponents.
2. simplify expressions applying the index laws.
3. write expressions as one with positive indices.
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INPUT
Operation with Integer Exponents
Multiplication of Powers When you multiply
with the Same Base. monomials with the
) same base keep the
base and add the
exponents.
am . an — am+n
Example 10. Multiply 2x’y - 4%y
Solution:
28y 45 = x4 G )
Multiply the numerical

coefficient of the
factors to get the
numerical coefficient

of the resulting product.

Add the exponents of
the same literal factors
to get the exponent of
the literal factors of
the product.

The resulting product is
a product of the numerical
coefficient of the factors
and the literal coefficients
of the factors with the
same letters not repeated

. Okey?
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Zero as an Exponent : Any real number to the
zero power is equal to 1.
In symbol, for any real
number a,
=1,

Example: Multiply a° - a°

Solution: 2°- a’=a®-1=2a°

Recall:  The multiplication law of powers states that;

To multiply two powers of the same base
keep the base and add the exponents.

2. a0 = 2 = g

This implies that a’=1, since 1- a®=a’- 1 = a°

Negative Power

in the Numerator
Any power in the nemerator
with a negative exponent can
be written in the denominator
with a positive exponent.

a"=1/a" forany a#0

Example 12. Write the following with positive exponents.
3
p

=2 3

p.q

Mo o o
&



Recall:

A power with a negative exponent
in the numerater can be placed in
the denominator with positive exponent.

Also any whole number can be
written as a factor with 1 as its
denominator.

In the factor a/b, ais the numerator,
b is the denominator.

Solutions:
a. pi=1/p°
b p*. g =1p" ¢ =q'p
c. (2x)*= /(2x) = 1/2%" = 1/16x*
d =1
e. Xy =1 1/y 15y
f 2x'=2, llx =2i*
Note:

The law for multiplication of powers
still holds for negative exponents.

. a® ) = 3%
powers exponents
multiplied added

284

Let us look at the sojution to example f.  You'll notice that the number 2 remains in

" the numerator. How come that 2 stayed in the numerator?
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Note:

The exponent acts only on
the symbol it follows. Ifyou
want it to act on more than
one symbols, you must enclosed
them in parenthesis.

To illustrate this mathematical
fact look at example c.

Example 13. Write the following with positive exponents.

a. 2x7°
b. (2x)°
c. 4x‘ly’
d. (4x)y*K
Solutions:
3. =91 =9
b. (2x)7 = 1/(2x)* = 1/2°%* = 1/8%°
c. 4xUy =4.1/5 1y =4y
d. (4x)° = 1/@x)? -1y’ = 145 - 1y = 1/16x% - 1y’ = 1/16x%°

Negative Exponents in the Any power in the denomi-

Denominator nator wih negative expo-
nents can be written with
a positive exponent in the
numerator.

1/x"=x" where x # 0
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Note:
Wx2= 1412 = 21 = 1.1 = 1 = X
definition definition
of negative of division
exponent

Try this! Okey ?

Example 14. Write the following without negative exponents.

a. x= =

b, Ix* =

e *yl=

d 'y =

e 2x°fy'=

£ Sixyt=
Solutions:
a x° = I
b 1 = 11 = 1L.¥N =
c. XUy = x* 17 = -y =
d xy? = x*y? = xt-yn =
e. 20 = 201 = 2Ky =
£ 5%y = 5.1x%1x%= 5 %71yl
Remember:

If a power with a negative
exponent appears as a factor in
the denominator, it can be placed
in the numerator with positive
exponent.
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Power Raised to a Power
@ =

Now look !!!

@ means H@HED) = a®*? = & also ¥ = o

This observation leads to the following property:

To raise a power to a power, keep the base, multiply the exponents.

Example 15.  Simplify the following:
a. (X4)2 —
b. (a5)4 —
¢ )=

Multiply exponents

Solutions:
a (x4)2
b (a5)4
o O =vy" = '

I

I
LM

b o

p¥ )

Power of power

Power of a Product
(aﬂ 'bm)x,= anx.bmx
To see what happens when

a product like (ab%) is raised
to a power, use the basic def-
inition of exponent as repeated
multiplication,
(ab2)® means (ab®)(ab%)(ab?).

Therefore:

(ab®)? = (ab)(ab®)(ab’)
Since multiplication is commutative,

=a-a-ab’bv’-b
— a1+1+1b2+2+2 = 3b6
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Notice that this is the same
result as if we had multiplied

each of the exponents.
(abZ)B = alx 3 b2x 3 3.3 b6

Let us apply what we have
learned to example 16 and 17.
Okey?

Example 16.  Simplify each of the following;

2 YY) =
b. (9=

Solutions:
a (P = SR = Oyt
b, ('t = p*ig*t = p12q4

Example 17. Simplify (2ab°)?

Solution:
(2 2 2b-3) 2

=22 (a ) N power of a product
=273 power of a power
=1/2%. I/a b° negative exponents
=1/4- l/a*. b° evaluate 1/2
=b%4a* multiply

Power of a Quotient

@) = a"b"Y whereb= 0.
Quotients may also be raised
to a power.

(a/b)®> means a/b-a/b= a*/b® and
()Y means, X’y 1y - Xy’ =

Let us look at example 18.



289

Example 18. Simplify the following:
a. (a’/b*’=
b. (-3a’/4b*)’ =
c. (2a'3b°)* =
d. 2a’b?/4c?y’ =

Solutions:

o (33/b4)2 — a3x2[b4x2
= a%b®

b, (-335/4]33)2 _ _32'353(,2/42[)3)(.2
= 9a'%16b°

c. (2a%73b%)? = 27333
= 2737
= 33b15/23a12
= 27b"/ 8a"

4 Qa2 = 2RI
' 233 9b6/4'§ 12

— 4 b(}/z‘i 9 12
" (2 ) b6/23 9 .12
6b6/2? 9 ]2
26 b®/a’c
= 2°b°/a’ 0'2
.~ bﬁ/a() 12
Division of Powers
with like Base When you divide monomials
with the same base, keep
the base and subtract the
exponents.

a"/a" =a™"
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Exampe 19. Divide 12x%/4x>

Solution:
12x%4x* = 12/4x>% = 3x' =3x

Divide the numerical Subtract the exponents

coefficients fo get to get the exponent of
the coefficient of the literal facior of
the quotient, the quotient
2xYx" =7 What if the exponent
of the denominator is
greater than the exponent
of the numerator?

Does the rule still apply?

Let's try a simple case using the definition of exponents to divide.

a/a’=axaxa/axaxaxaxa = l/axa = 1/a
If the law for division of powers is followed, a%a’ = a’* = a?
therefore, we can define a = 1/a>. Suppose the numbers to be multiplied
have fractional indices such as, a'*-a'? =7, a*a”? =7 will the index
law still apply?

Let us look at this example, Okey?

alll . alll — a112+1/2 — a2/2 =g

What is 227 2" or Va, both represent the positive square root of a
only. The square root of a is the number which when muitiplied by itself
gives a.

al?" gl = g!2*12 application of the index law
= g°2 gl gt = g'n

=a
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Operations with Fractional Exponents
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Recall:

There are two square roots of "a" the positive square root and the
negative square root.

The negative root of a when multiplied by itself gives "a" also.

12 _ al 2 12+1/2 212

-d =a =a " = a.

Let us look at another example. a'®-a'3.a!”® = g**13183 = 3= 5

In this example the index law for multiplying numbers with the same base is
again applicable.

n
Let us define a™. g™ = v a™
Restrictions:
The base a 1is a positive real number,
m is an integer and

n is a positive integer,

By restricting the base to a positive number we could avoid expression
such as (-4)2, (-16)” which are not defined.

Some examples of problems involving fractional exponents are given
below.

Example 20. Evaluate 64°°.
Solution: This can be done in either of two ways:
a) factoring the base

642/3 — (26)2/3 —_ 212/3 — 24 =16

b) 6423 = W (64y = 4*=16
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Example 21. Simplify 81725,

Solution:
81 -0.25 = (34)-‘”4 = 34('1-’4) — 3'4:’4 - 3-1

113

Expand (a'2 - q"'2)2.

Solution:

(a1!2 "3"2)2 - (a112)2 - 2a1i2a1:'2 + (a1l2)2
= a2l2 _ 2a1 124112 212

+a
=a' -2a22 +al
=a -2a +a
=2a-2a
=0

Let us test your computational skills about fractional
exponents. Okey?
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Test Your Computational Skills 5.4

Simplify and express with positive indices:

a112 . a1 14
251!2
272:‘3

b%'% . b2
32115

(8)° -5
16°.16
8,8 .,
q’-q

SO NOTAONT

-l

You are now
ready to mul-
tiply algebraic
expressions.

Let us start with
multiplication of

monomials.
Okey?
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Module 5
. Lesson 5

ALGEBRAIC EXPRESSION V
Multiplication of Polynomials

Multiplication of Monomials
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Multiplication of Monomials
Procedure:

1. Multiply their numerical coefficients using the law
of signs for multiplication.

2. Add the exponents of the same letter.

Example:
To multiply a* by a® means to multiplya-a-a-a by
a-a-a. Here the literal number a is used 7 times
as a factor in multiplication. So a* xa®=a’.

3. If the letters are unlike, rewrite the letters in

alphabetical order without changing exponents.
Examgle: ) 4
X Xy =Xy

4. Multiply the product of the numerical coefficients
by the product of the literal factors.
Example:
4x? x 2y® = 8x%y®

This is done by writing the numerical product infront
of the literal product.

Numerical coefficients should always precede the
literal factors.

5. Check by numerical substitution or division.

Example 22.
1. -5a°p* -5 a’b*
x 23b° x 2 ab’

A -

-0 a'®® = -10a*b°



4. -5bx?
x -3xy”

5. (-2dx)(dx?) = (-2)(1)(d-d)(x-x?) = -2d"'x"*? = -2d%%®

6. (3xy’z)(-2x%y") = (3)(.

7. (2a%?)° = 23(a3)3(b2)3

8. (2x%y)® (3xy??

-1 bx
X -3

3 bx

4 a°
x-1 ¢

4 a’c

5 bx®
x -3 xy2

15  bx’y?

224
-nyz

-4a’c

= 15bx’y?

2)(x-x"}y*y*)(2)

= 2%a°b°® = 8a°%°

= [2°0)%y° gxz(y)l

[8xy’]
(s)@gx[’x )(y“‘ !

297
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9. (-3a’b?)? (-2a’b%)? (-bc?)* =
Solution: Apply associative property.

(-3a2b2225-2a3b)3(5bc2)4
[(-32°b%)* (-2a°b) ]g-bc?4
{[(-37(a)°(b2)°]I(-2)°(@°) "B’ TH-1"b"(c%)]
{[9a*b*][-8a°b°1}[b"c’)

{[(9)(:8)(a" -a°)(b"b")]}Hb"c"]

(-72313b )1(:-?4c3) 4,, 8

(-72)(1)(@")(b"- b*)(c?)

-723(|ab1102

10. (-a’b*)? (2abc)? (a’c?®=
Solution: Apply associative property.

(-a2b4)3$2ab30)2 3302)3

[(- 2|o‘;) (2ab’c) ](a*”cz);'

{[-1°(@"))(b) 1[2°a"(b7) *c*TH(a%)*(c*) "]
{[-1a°b 2]2[4:;\211:' c?I)a’c?)

(-4a8b18% )(3906)3
CHDIE 5= 1t

)(c’c®)

Let us check if our answer is correct by numerical
substitution. We an check also our answer by division much
later.

Note:

You can choose any
number to sustitute for
the variable. It depends
on what number is most
convenient to you.
Okey?
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Example 23. -5a°b* x 2ab’= -10a’b®
Solution: Let a=1 and b=2

-6 (1)°@2)* x 2(1)(2)° = -10(1)*(2)°
-5(1)(16) x 2(1)(4) = -10(1)(64)
-80 X 8 = -640
-640 = -640
Example 24. (-bx)(-3) = 3bx
Solution: Let b =1 and x = -1
FOEDIE3) = 3(1)(-1)
(13) = -3
3 = -3
Example 25. (4a2)(-c) = -4a’c
Solution: Let a=1 and ¢ = 3
[4(1)°1(-3) = -4(1)*@3)
4)-3) = -4(3)
42 = 12
Example 26. (-5bx’)(-3xy®’) = 15bx’y®
Solution: Let b=1, x= -1, and y= 2
-5(1)-D-3¢-1)2)2 = 15(1)(¢-1)*(2)?
(-5)(12) = -60
-60 = -60
Example 27. (-2dx){dx?) = -2d%®
Solutions: Let d=1 and x = -1
20N = -2(1°¢1)° .
(2) (1) ” = é"-

The check to numbers 6 to 10 is left to you. Let us test your
computational skills in multiplying monomials.
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Test Your Computational Skills 5.5

l. Give the product.

xzy . xyzz
ab® - ab’c
2as4ac)
a'?p'? (ab)2
4/b - 12abc/d
xyzl;‘!- 2ley2
(3a)” - (bcd
xy224 (szyz;)“
(2a%)® - (4a’c)?
[2abc/3](3)%/(2abc)(2abc)’

D e NG o R
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Suppose one of the factor is
a polynomial the other factor
is a monomial, will the process
be different from obtaining the
product when both factors are
monomials ?

Let us look at the procedure
in the next lesson. Okey?
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Module 5
Lesson 6

ALGEBRAIC EXPRESSION V
Multiplication of Polynomials

Multiplication of a Polynomial by a Monomial



INPUT

i

Multiplication of a Polynomial by a Monomial

Procedure:

302

1. Multiply each term of the polynomial by the monomial and combine
the results.

2. Check by numerical substitution or by division.

Let us look at examples. Okey?

Example 28. Fmd the product. v

Solution:

1.

-5 (2a’-3a+1)

b (5a-b+4)

3x%y (x -2Xy-3y )

4a (2¢c +Bcd 3d?)

-Scd (40 Scd + d°
(-3a°b)? (Zabz 5a°b + 7)

Db wN=

(5)(23) +(-5)(-3a) +(-5)(1)

-5(2a’-3a+1) =
. = -10a’ + 15a -5

b(5a-b+4) (b)(5a) +(b)(-b) +(b)(4)

Sab -b? +4b

3y(C-2xy-3y") = (3% )(x°) +(Ex°Y)-2xy) +BXY)(-3y’)

= 3Ixy Bxy -Sxy

4a(3c+8cd-3d°) = (4a)(3c”) +(4a)(Bcd) +4a)(:-3d")

12ac® +32acd -12ad’

-3cd (4c*Bed+d’) = (-3cd)(4c?) +-3od)(:-5ed) (- -3cd)(d’)

-12¢%d + 16¢%d? -3cd®
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6. (-3a’v)’(2ab’-5a’b+7) =

Solution: . 2 ” ) ) s 2
= (-3a’p)*(2ab?) +(-3a°b)*(-5ab) +(-3a%b)* (7
= [-32(a3)$b2]£23b2) +[-3%(a°)*b?1(-5a%b) +[-32(as)2b2)]( 7)
= (9a°h?) 2ab°) +(9a°b?%)(-5a°b) +9a°b?)(7)
= [(9)@2)(a"a)(b®b?)] + [(O)(-B)@’a’)(b™b)] +[(9)(7)a")(b)]
= 18a’b -45a°0° +63a°b’

You have: just performed multiplication of polynomials by
monomials. You' ve noticed that we apply the distributive property of
real numbers, the laws of exponents for like bases, and multiplication of

sighed numbers.

You are now ready for more complicated tasks. Okey? Letus
now multiply a polynomial by another polynomial.
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Module 5
Lesson 7

ALGEBRAIC EXPRESSION V
Multiplication of Polynomials

Multiplication of a Polynomial by a Polynomial
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INPUT

Multiplication of a Polynomial by a Polynomial

Procedure:

1. Arrange the terms of both multiplicand and multiplier in
descending or ascending power of one single letter or
variable.

2. Starting at the left, multiply all the terms in the
multiplicand by each term of the multtiplier.

3. Addthe partial products. This is done by writing
similar terms in column.

4. Check by numerical substitution or by division,

Examples:
1. x+ 6 NOTE:
X x-2 We can write the product of two
wmmammanm—— - polynomials as products of a
x>+ 6x monomial and a polynomial.
- 2x-12
X(x +6) + (-2)(x +6) =
X2 +ax 12 x(x +6) = x°+6x
-2(x+6) = -2x-12
(x* +6x) + (-2x-12) = X+ (6x-2x) - 12
= X2 +4x -12
2. 3x-4y
x B5x-2y 5x (3x-4y) + ((2y)(3x - 4y)= ?
15x7 - 20xy 5x (3x-4y) = 15x° - 20xy
- Bxy + 8y? 2y (3x-4y) = -6xy + By*

15x2 - 26xy + 8y> \
(16x%-20xy) + (-6xy+8y°) =

15x% +(-20xy - 6xy) + By2 =
15x> - 26xy + 8y°



3. 4a -d
X 4da+d
16a® - 4ad

+4ad -d*

16a” -d?

If you have doubts regarding
your answers you can check
it by numerical substitution
or by division.

Division check is done by
dividing the obtained pro-
duct by any of the factors.
The resultis the other |
factor. Okey?

More about division.in the

next lesson.
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4a (4a -d) + d(4a- d)=?
4a (d4a-d) =16a°- 4ad
d{da-d) = 4ad-d?

(16a’-4ad) +(dad-d?) =

16a’+(4ad -4ad) -d° = 16a’ -d°

Checking: )
1. Dividing the product by one of the
factors the result is the other factor,

Let us test your computational skills in multiplying polynomials by

polynomials next page. Okey?



Test Your Computational Skills 5.6
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Give the product.

-t

(b®+ b°)(c+3)

2. (-3r*+8r) (n-9)

3. (x°y+x°) (b+5)

4, (-2ab’+ c?) (3a’b +c)
5. -(3a+ 4d) (d-1)

6. (-9c-d-5) (2a +4)

7. (a+b?) (3b®-b%-b? + 2b)

. 8. x+ 4
*x+ 3

9. (Bb+4)(ax-3)

10. 2x-7-
*4x+3

Reread the review lessons on multiplication of signed
numbers, index laws, operations on integral exponents and
fractional indices when necessary.

Check your answers to Test Your Computational Skills,
it is on separate sheets placed after the Feedback to the
Practice Task. Thereis no substitute for mastery. Okey?
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CONGRATULATIONS

You have just finished ALGEBRAIC EXPRESSION V
(Multiplication of Polynomials).
You are now ready to take the PRACTICE TASK
next page.
Please check your answer at the
FEEDBACK TO THE PRACTICE TASK.
It is important.
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Find the product.

1.

-
o

1.
12.
13.
14.
15.
16.
17.
18.
19.
20.

e 9 N9 o & 0N

%y (xy)*
(@°p°%)* (a’v?)?
(2cd*-4c) (4c’d?)
(m®n® + 5m)? (mn)®
(5x%y? -2)(x-2)
(4x°y%-ax’+ 3)(xH)
-2 (5x%y) (3x*y")
(6x"y)(2xy”)*(-3xy)
8x°y (2x%2)° (-2xy?)?
2x°y[(x*-y +2 ) (x-1)]
(x+1)? (2x-1)*
(b-2)(b+3)
[(c®4) +(c*+1) 1
[(b+3) - (b+4)’
4c?d’[(2cd +c?) -(c*+ 2))°
[(@-3)* + (b-2)"°
[(x+y)” - (x-y)*°
[(x+y)(x* -xy+y*)] [(x-y }x*+ xy+y?)]
[(x+2)° (x+2) *7°
[(a-1)(a*+a+1)] [(a+1) (a® -a + 1)]
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You must score 16
or higher of the
PRACTICE TASK.
If you score 10 or less,
please go over
MODULE 5 again.
It is important.

Answers to Test Your Understanding and
Test Your Computational Skills are also
provided on separate sheets placed after the
Feedback to the Practice Task.

Please check your answers. Okey?



Feedback to the Practice Task

© 0N O O 0N

N =2 b - - o W eh s o
©C L P NSO A NSO

X11 y11

a‘l2 b1 4

8c*d®—16¢° d*

m’ n’+ 10m® n®+25m° n®

52 y?-2x— 10Cy? + 4

45y —4x* 33 ~12Cy° + 12y -9y
—30x8 y*

T2 YO

128X y° 2°

238y 2%y — 282 + 2%y +2x%yz 2%z
4+ HE -3 —2x + 1

b* +2b*- 110 —12b + 36

¢t +302-3

1

16¢%d°-32¢%d* +16¢%d°

(a%—6a + b? — 4b +13)?

A+ 42 yP+ 4yt

(X + 2)10

(0 Y2 4y 4y

(a* +a? +1)(a*~1)
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ANSWERS

Test Your Computational Skills 5.1

1. =200
2. 24

3. 2800
4. 900
5. 10500

6. -154000
7. -1130

8. -60750

9. -140000
1

Test Your Computational Skills 5.2

209200
264
—280
540000
=210
-1050
1008
-1
-5040
- 720
-36
5040
=120
225000000
15. —900

S A A NOONODG A WN -
:hpa!u;-x_o-°-'-'b' A

Test Your Computational Skills 5.3

a’ b’
32CY°
4096
81x%y®
a’b?
8x3y7

Dok 0N~
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7.
8.
9

10.
11.
12,
13.
14,
15.

SOONOO RN =

1 6x8y1 2
4ap*c®

Z1 2

256x%*
16a°p81c'p?

Test Your Computational Skills 5.5

1

2
3
4.
5.
6.
7
8
9
1

0.

Xy z

ab% ;
8a’c

aEIZbSIZ

48ac/d

X2 z2

27a%*c?d®
6561x%°z'®
128a'3c?

3/8a°p%c?

Test Your Computational Skills 5.6

1.
2.
3.

b%c +b%c + 3b° +3b°
—3nr* +12r* +8nr° — 32r°
b8y -5y + by + 5%
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SORNOO A

—6ab® —2ab’c® +3a%bc? +c°
—~3ad +4d —4d**4d :
18ac —2ad —10a — 36¢ —4d =20

. 3ab* —ab® ~ab? +2ab +3b° —b°—b* +2b°

X 47X +12
5abx —15b +4ax —12
8x% —22x —21
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Module 6
Lesson 1

ALGEBRAIC EXPRESSION Vi

(Division of Polynomials)

Division of Integers
(Signed Numbers)
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Overview:

Division as an operation is taught at home by our parents. A very small
child is made to understand the concept of division by his parents when they try
to divide foods, toys, and goodies equally among the siblings.

As the child grows older his concept of division is reinforced with his
contact with other kids during playtime. He fries to share what he possesses with
his friends.

The Bible even provided for the ¢oncept of division when Jesus Christ
broke the bread to feed thousands of people.

Division is a binary operation. It involves two elements of a set, the
dividend and the divisor. The resuit of the operation is called the guetient.

Division is the inverse operation of multiplication, hence division can be
stated as a multiplication operation the praduct of the dividend and the reciprocal
of the divisor.

The fraction, a/b indicates division, i.e., a8 is divided by b. There are other
symbols thét represent or indicate division aside from the horizontal bar in.
fractions. a/b can be represented in symbols by a+b, b)a , andbja.

We can check if the quotient we obtain in division is correct by (1)
numerical substitution, and {2) by multiplying the quotient and the divisor and
comparing the product obtained with the dividend. The product obtained must be

equat to the dividend.
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Mistakes are often made because of carelessness and lack of
understanding when it comes to the use of mathematical phrases in division
problems. There is a lot of difference between “a is divided by b” and “a divides
b’. When these phrases are translated into symbols, “a is divided by b” is
denoted by “a/b” and “a divides b” is symbolized by “b/a” or “afb.

Another common error is the number which is bigger in value is
considered as the dividend and the smaller number the divisor without the benefit
of reading and understanding the accompanying phrase or instruction and if by
chance the instruction is very clear that the bigger number is the divisor and the
smaller number is the dividend the unfortunate answer is “ Ma'am cannot be”
meaning that the division process is not possible.

Also they don't know the correct answers to the following division
problems, n/0, O/n, 0/0. Another problem is in understanding of mathematical
phrases like “division by zero is not defined”, while they know how to read the
mathematical meaning of the statement is lost to them.

Acquiring the necessary mathematical skills to master division of algebraic
expressions would require knowledge of multiplication of algebraic expressions,
laws of exponents, and division of signéd numbers.

So, let’s do it. United we stand and divide we will not fall or fail. Divide and

conqguer mathematics.
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Objectives:
At the end of this lesson the students should be able to:
1. find the quotient of two integers.
2. determine the sign of the quotient of two or more integers.

3. apply the laws of exponents in simplifying algebraic expressions which
are gquotients.

4. divide a monomial by 2a monomial, a polynomial by a monomial, and a
polynomial by a polynomial.

5. check the quotient obtained by numerical substitution and by
multiplication.
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input!

Division is the inverse operation of multiplication. If ab = ¢, ¢/a =b and
c¢/b = a. Division can'be expressed as a multiplication operation, i.e. the product
of the dividend and the reciprocal of the divisor. a/b can be stated as a x 1/b.
The quantity/number 1/b is the reciprocal of the divisor or the multiplicative
inverse of the divisor. The result in division is called the quotient.

Find the ratio, quotient, and divide are but some of the terms used to
command division operation.

Division is a binary operation, so we have to operate on two elements of a
set, the dividend and the divisor.

The division ;:>f “a by b” is denoted by the following symbols:. bla, a/b,a )b
ana a+b.

The mathematical symbol that is used to indicate division is the horizontal
bar used in fractions, +, and the )_=, which is used in long division algorithm.

In some cases a/b will give a quotient ¢ which is not an integer. If there is
a reméinder, we say that the division is not exact. If ¢ = q + 1, we can express
theresultas g+ r/borg r/b.

In dividing polynomials if the divisor contains variables we often see
restriction, “provided the divisor is not zero”. Division of any number by zero is
not defined or it has no meaning since we don't know its answer. The number a

divided by zero is not equal to c. In symbol, a/0=c¢. ButalO=aanda/0=0. To

check if our answer is correct in division we multiply the quotient and the divisor.
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The obtained product must be equal to the dividend. ButOx0=a,ax0=a, ¢X
0 # a. 8o we do not allow division by zero because the answer is not defined.
The answerisnot 0, a, or c.

Oxa =0, 0/a=90, but 0/0 = a? The number zero is the only number
which has no multiplicative inverse. The multiplicative inverse of a number a
answers to the question, what number when multiplied to “a” gives 1, the
multiplicative identity? All other numbers except zero has an inverse so we say
that division of zero is not defined.

Mastering division of algebraic expressions, needs other basic skills like
division of signed numbers, laws of exponent for like bases, the cancellation law
and others.

For our starting venture into the land of division let's view division of

signed numbers next page. Okay?
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Division of Integers
(Signed Numbers)

Let us study the laws for dividing signed numbers.

Law 1. The quotient of two numbers having like sign is
positive.

Law 2. The quotient of two numbers having unlike sign is
negative. :

Law 1 can be restated like this: the quotient of two positive numbers is

positive and the quotient of two negative numbers is positive.

Examples:
1, +12 =+ +4 = +3
2. +18 + +3 = +6
3. -20 -+ -2 = +10
4 —-15 + -3 = +5

Law 2 states that the quotient of two numbers having unlike sign is
negative. This means that the sign of the quotient of a positive and a negative
number is negative. Also, the sign of the quotient of a negative number and a

positive number is negative.

Examples:
1. +12 =+ -4 = =3
2. +18 + -3 = -6
3. 20+ +2 = =10



4 —-15 + 3 = -5

Let us test you computational skills in dividing signed numbers.

Test Your Computational Skills 6.1
Find the quotient.
1. 10 = -2 =
2. -27 + =9 =
3. -8 + +4 =
4, —-175 =+ +25 =
5 +100 + +10 =
6. 180 + 420 =
7. 69 -+ 3 =
8. 500 =+~ 725 =
9. ~-45 + 0 =
10. +40 + 240 =
M. +17 + =2 =
12. 181 = 5 =
13. 68 = 3 =
14, 503 =+ 4 =
15, —-42 + -8 =

322

Let us study numbers 8, @ and 10 of test your computational skills. It is

easy to determine the sign of the quotient using laws 1 and 2. But to obtain the

quotient is another problem since the divisor is a bigger number compared to the

dividend.

Is the division possible or not?

Smaller number

Bigger number

I




Let us study the following examples:

50

750

250

750

300

400

1}

2x2

2X9

50x1

50x156

250x1

250x3

100x 3

100x 4

(1)

1

n

250
— X
250

100

100

(2)

4

3)

(4)
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Observe that in (1) we find the greatest common factor of the dividend and

the divisor; {(2) we express the fraction (dividend divided by the divisor) as a

product of factors. One of the factors is a quotient of the greatest common factor

of the dividend and the divisor; {3) we replace the factor which is equal to 1 by

the number 1. Since any number muitiplied by 1 is the number itself so in (4) we

obtain the final answer which is the other factor.



324

Take note that what we have done so far is to reduce the fraction (dividend
divided by divisor) into its lowest term. So if the divisor is a bigger number than
the dividend the quotient is found by reducing the fraction formed into its lowest

term.

QOur answer to item numbers 8, 9 and 10 is not Ma'am cannot be or that
the division is not possible. Okay?

Numbers 11 to 15 is another problem. Dividing the dividend by the divisor
gives a quotient which is not an integer. The division is not exact. The quotientc
is of the form g + r. In this case how are we going to express our answer? Letus

study the following example.

15
—_ 3
""4" = 3+ _/:‘ 3 Quotient
= 3% Divisor 4) 15 Dividend
-12
= 375 3 Remainder

3.75 is also a correct answer, since if we continue the division
process by adding 2 more zeros after the last digit of the dividend the division

algorithm will terminate. Let us study the example presented.
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3.75
4} 15 00
-12 3x4 = 12
30
-2 8 Tx4 = 28
z20
-20 Sx4 =20
0

In case the division is not exact, it is in the form of quotient plus remainder,
we can state the remainder in fraction form. The divisor is the denominator of
the fraction and the remainder the numerator or we add zeros after the last digit
and continue the division algorithm until it terminates or obtain a zero remainder.

In the division algorithm, how can we tell if the new dividend is already the

remainder?

Note: If the new dividend is less than the divisor then it is a remainder.

We can check if the result we obtain in division is correct by taking the
product of the quotient and the divisor and comparing it with the dividend. If the
two figures are equal then we are sure that our quotient is correct. We can also

check our answer by numerical substitution. Let us take a look at the example

presented. .
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15

—_— = 3.75 Is3.75 x4 = 157 The answeris yes.
4

Hence, 15 +4 = 3.75. Okay.

How about the otheranswers 3+2% and 3 347

Let us check if 3 + % is one of the correct answers.
15
¥ =3 +%, then 3+% x4 = 15/4 x 4 = 15. The product
4

of the divisor and the quotient is equal to the dividend. The answer is correct.

How about the other answer, 3% ? The mixed number 3 % is equal {o
16/4 and 15/4 x 4 = 15, hence 3 % is correct.

Suppose our result in division is not an integer, as in the example below, it
is of the form q + r, how do we check our answer ?

17 — 2 = 8 remainder 1.

To check our answer let us multiply the quotient, 8 by the divisor, 2 and
add the remainder of 1. The result 17 must equal to 17, the dividend. Since 17 =
17, sO our answer is correct.

If we write the final answer in this form 8 12 will the product of the quotient
and the divisor be equal to the dividend?

172 =8 %. Is 8% x 2 =177
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Bl% = 1712 x 2 = 17, but 17 =17, hence our answer is also correct if

itiswrittenas 8.

Let us test your computational skills in dividing numbers which are exact,

with remainders, with divisors which are bigger numbers compared to the

dividend and check the obtained results.

Test Your Computational Skills 6.2

Give the quotient.

1. -80 =+ 100

2. +250 =+ 11000

3. 48 + +192

4 -0 -+ -160
5. 50 - -250
6. —-110 = +25

7. -8 = 44

8. 69 = 3

9. 488 + 488

10. -150 = -50

1. —49 =+ +21

12. -84 = 42
13. 100 + 3
14. -150 +  +750
15. +2/3 = 213

IR R L L L |
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Module 6
Lesson 2

ALGEBRAIC EXPRESSION Vi

(Division of Polynomials)

Division of Polynomiais
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Input!

Division of Polynomials

We will now consider two types of division — division of a polynomial by a
monomial and division of a polynomial by a polynomial of more than one

term.

Division of a Polynomial by a Monomial

TO DIVIDE A POLYNOMIAL BY A MONOMIAL

Divide each term in the polynomial by the
monomial, then add the results.

Consider the example:

43 Bx° 1 43 - 632 1
— = — = (4x® -6X°)
2x 2X 1 2x
1 1
= (—) @)+ (—)(-6x®) By the distributive property
2x 2X .
43 Bx°
= + Dividing each term of the
2x 2X polynomial by the monomial

o2 - 3

I



9]
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In the example presented, the division of a polynomial by a monomial is
expressed as a muilliplication operation, the product is the result of multiplying

the dividend and the reciprocal of the divisor.

Example 1. Dividing a polynomial by a monomial

4% +2 4x 2
(a) = — = 2x +1
2 2 2
9 -6x% +12x ox> -6 12%
(b). = * * = 3% -2x+4
3x 3x 3x 3x
4 -8x +16 4x° - 8x 16 4
{c) = ¥ ¥ = X 42—
-4x -4x -4x -4x X

15x%y +20y°z -10xz® 15Xy  20y°z -10x2®

(d)

SXyz Sxyz  Sxyz  5xyz
3x . 4y 2z
z X y

How can we know if our answer in dividing a polynomial by 2 monomial is

correct?

Let us check if our answers are correct using (1) numerical substitution;

(2) multiplication.
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Let us check the quotierit obtained in example 1.

1. By numerical substitution

Let x=1, y=2, 2z =3

4x +2
(a) = 2x+1
2
4(1) +2
= 2(1) +1
2
6
— = 2+
2
3 = 8
ox® 6x° +12x

3® -2x +4

]

(b)
3x

9(1)® -6(1)* +12(1)
-~ 31 -2(1) +4

3(1)

8 -6+12
—_—

3

3 -2 +4



T
e Le

43 -8x +16 4

(c) = X +2-—
-4x X

4(1)* -8(1) +16 4
= (1) +2 - —
-4(1) (1)
4 -8 +16
= 1 +2 -4
-4
-3 = -3
16x%y +20y*z  -10xz2> 3x 4y 2z
(d) = )
5xyz z X y

15(1)%(2) +20(2)° (3) -10(1)(3)* 3(1) 4@ 209

5(1)(2)(3) 3 1 2
30 +240 -90 3 8 6

30 3 1 2
1 +8-38 = 1 + 8 - 3



2. By multiplying the quotient and the divisor to yield the dividend.

4x + 2
(a) = 2x+1
2

Check:
2(2x+1) = 4x +2

ox® -6x% +12x
(b) = 3x% -2¢x +4
3x

Check:
3x (3¢ 2x+4) = 9 -6 +12x

47 -8x +16 4
(©) = X +2-—
-4X X
Check:
4
Ax(x +2- —) = 4x* -8x +16
X
15%%y +20y*z -10xz° 3 4y 2z
(d) =
S5xyz z X y
Check:
3x 4y 2z
5xyz ( * " ) = 15%% +20y*z -10x2?

2

(1A
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Let us test your computational skills in dividing a polynomial by a
monomizl.

Test Your Computational Skills 6.3
1. 3x+6
3
2. 10x+15
5
3. B6x+8y
2
4,  5x-10y
5
5. 52 +33
X
6. 4y* -3y
Y
7. 3a’b-ab
ab
8. 5mn® -mn
mn
9. 122°- 162°+8z
-4z
10. —15%+ 12°.182°
-3a°
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Division of a Polynomial by a Polynomial

The method used to divide a polynomial by a polynomial is like long

division of whole numbers in arithmetic. It is based on the fact that division is

repeated subtraction,

Example 2. 966 + 23

First term of dividend

9
First term in quotient = — — = _— =4
First term of divisor 2
_ 42
23) 966 )
-92 Subtracting 4+ 23 = 92
46 .
-46 Subfracting 223 = 46
0
4

Second term in quotient = = 2

2

Example 3. (x* -3x—10) + (x+2)

, _ _ First term in dividend X2
First term in quotient = — ——e = — =X
First term in divisor X
) i 5x
Secondterminquotient = — =5
X

5 X-5
X+ 2 -3x-10
)}& +2X

Subtracting x (x+2) = x* + 2x

-5x-10
-5x-10 Subtracting (-5) (x+2)= -5x-10

0

Therefore, (* -3x—10) +(x+2) = x-5
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Example 4. (6 +x—10) + (2x+ 10)

3x -4 R 2
2x+3)6x +x-10
6x° +9x

-8x-10
-8x-12

2 Remainder

2

Therefore, (6x° +x—10) + (2x+3) = 3x-4 +
2X+3

Example 5. (27x-19¢ + 6x° + 10) + (5 - 10x)

The terms of the dividend and the divisor should be arranged in
descending powers of the variable before beginning the division.

-2x% +3x-4 R30

Bx+5)6%¢ -19x° +27x+10
6x° - 106

-9x* +27x
-9%% + 15x

12x + 10
12% - 20

30 Remainder

Therefore:
30

6 - 193 + 27x+10) + (-8x+5)= -2 + 3x- 4 +
-3x+5



Example 8. (G - 1) + (x+1) =

X+ X +1

x=1)x° - Ox° + Ox-1

X - X2
x> - Ox
X - X
x-1
X-1
0

337

It is helpful to leave space for missing
powers by using zeros in this way

Therefore, 0 -1)) + (x—=1) = X* +x-1

Example 7. (2x* + x® -8x% -5x-2) + (xX* -x-2)

When the divisor is a polynomial of more than two terms, exactly the same

procedure is used.

252 + 3% - 1

X x=1)2" +x° -8%° -5x-2

P -2 -4

3% - 4x% - Bx
3 -3x% -6x

£

-X° + X -2

2

-X° X +2

Therefore:

R -4

Remainder

4

@+ 8 -8x2 =5x-2) + (@ -x=2) == 2¢+3x -1 +

X2 -x-2



Let us check if our answers in the examples presented are correct

Example 2
966 + 33 = 42
33 x 42 = 966
966 = 966
Example 3
(& -3x -10) + (x+2) = x-5
(x+2)(x-5) =x* -3x~-10
X* -38x—10 = »* -3x—-10
Example 4
2
6% +x -10) + (2x +3) = 3x—4 +
2x+ 3
2
(2x+3) (8x—4+—) = 6% +x-10
2x+ 4
6x° +x—10 = 6x* + x=10

Example 5

30
@27x~19C +6x2 +10) + (5-3x) = -¢ +3x -4+
-3x+5

30

—1]
-3x+5

6C-193 +27x +10 = (5-3)[-2F +3x -4+

62 -19x2 +27x +10 = 6 -19¢ +27x +10

338
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Example 6
6C-1)) + x=1) = x® +x +1
x-1) ¢ +x +1= x°-1

X1 =1

Example 7
4
2+ -8x2-5x—2) + (¢ -x—-4) =23 +3x~1 - —mm ——
2% -x -4
4
OF-x-4) (@ +3x-1-———— ) = 2+ -8x*-5x-2
2%% -x -4

A 8% -Bx—2 = 2+ X -8CF-5x-2

Let us test your computational skills in dividing a polynomial by another
polynomial and your skills in checking your answer by using either numerical

substitution or multiplication.



Test Your Computational Skilis 6.4

Perform each division with a polynomial divisor. Check your answer by
multiplication or by numerical substitution.

1 x2 +5x +6
' X 42
32 -Ox+ 20
2.
X—4
6x% +5x -6
3.
3x 2
4 8x —4xC +10
' 2-x
a° -8
5.
a-2
5 20x* +13x -15
' 5x -3
5x2 +1
7.
X+ 1
8 4x* -1
' 22 -1
12x =15
9.
3 —x
¢ 27
10.

c-3

340
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CONGRATULATIONS

You have just finished ALGEBRAIC EXPRESSION VI
(Division of Polynomials).
You are now ready to take the PRACTICE TASK
next page.
Please check your answer at the
FEEDBACK TO THE PRACTICE TASK.
It is important.
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Practice Task

Perform each indicated division.

xy?)y

(xy)

(32 b3 )2
(@" b")

(2cd? - 4c)
(402 d*)

(m? n? + 5m)?

(mn)>

(5% y — 20xy?)

5xy

(43 y? —4x* +3)

(¢ -3y)

2 (5x* y)(3x%y®)

Xy~

B:Cy) (2xy°)

(~3xy)




10.

1.

12.

13.

14.

15.

16.

8% y(2 z)?

(-2xy° Y

2%y [ (X% -y +z)(x—1)]

X y+z

(x+1)% (2x=1)?

(x+ 1)* (@2x~1)°

(b~2)* (b +3)*

4h -8

(E*4) + (62 +1°

)+ (& +1)

(b +3) (b +4)*

(b+3)*

(2cd +¢?) - (6% +2)°

4c* d®

(@-3)* (b -2)*

(a-3) (b -2)°

343



17.

18.

19.

20.

(x-y)? - (x+y)

(x+y) (x-y)

-(x+2%(x+2)°

(x+2)°

[+ V)0 xy + ¥ X)X 2y +y* )]

[(x +y)( x* +xy +y° )]

(a-1)(a% +a+1)a+ 1) (a’ -a+1)

{a-1)(a° +a+1)*(a+1)(a" -a+1)

344
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You must score 16

or higher of the
PRACTICE TASK.
If you score 10 or less,
please go over
MODULE 6 again.

It is important.

Answers to Test Your Understanding and
Test Your Computational Skills are also
provided on separate sheets placed after the
Feedback to the Practice Task.

Please check your answers. Okey?



Feedback to the Practice Task

(X3 y 3 )3 x9y9
1. = = Xy
(xy)? %
(a® b )? a*pb® 1
2. = =
(@ b*) a® b® a* b*
(2cd? - 4c) 2c (d?-2) d?-2
3. =, =
(4c%d”) 2¢{cd?) cd?
(m? n? + 5m)? m*n*+ 10m®n® + 25m? 10 25
4. = = mn+
(mn)® m" n° n mn
(5x2 y — 20xy?) 5x y(x —4y)
5. = = X-—4y
5xy 5xy
(43 y? - +3) 1297 12y +3
8. = 4xy® 4 +
(x* -3y) x* -3y
4xy* -4
x> -3y | 4Cy* —4x* +3)
43y? 12xy®
-Ax" +12xy°
4 *2y
12xy® 12y + 3
2 (5x* y)(3%y®) 10 VI33EY?) . -308y? )
7. = = = 30Xy

xy* xy” Xy’

346



10.

1.

12.

13.

14.

15.
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6&xy) (2xy?)? 6x7y) (4x%y% 24xy®
— —_ _ - x3y4
(-3xy) -3xy -3xy
8% y(2x2 z)? 82 y(4x*z?) 32x8yz? 8x*z?
(-2 TR Ty P
2%y [ (¢ y +2)(x—1)]
= 2%y {(x-1)
X2 -y +z
(x+ 12 (2x—1)?
= 1
(x+ 1) (2x-1)*
(b —2)*(b +3)* (b —2)2(b +3)2 (b =2) (b +3)?
4b—8 ) 4(b-2) ) 4

(@) + (S +1)°

(c®—4) + (¢ +1)*

(b + 3) (b +4)? (b +4)?

(b + 3)* {b +3)

(2cd +¢?) - (¢® +2)° (2cd +6%) - (¢* + 4c%+ 4)

4ctd® 4c?d°

2cd -3¢ -c* -4

4c* g°



16.

17.

18.

19.

20.
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. 2d 3¢? o 4
4c*d®  4ac?d? 4c’d®  4c*d°
o 3 c? 1
2cd®  4d® 4d> Ad?
(a=3)*(b -2 1

(a-3)°(b —-2)° (a-3) (b-2)

Xy -x+y)P?  [(x=y) - X+ x—y) + X+Y)]
= = {(x=y)}(x +y)

(xX+y)-(x-y) x—y)-(x+y)

- (x+ 2 (x + 2)°

(x+2)

[+ Y)(E xy + YN [x =) Xy +y?)] \
= (x-y)(x® xy +y?)

[(x +y)(x* -xy +¥°)]

(a-1)(a® +a+1)(a+ 1) (a% -a+1) 1

(a-1)a* +a+1)’ (a+1)(a® -a+1) -a“+a+1



Test Your Computational Skills 6.1

1.
2.
3.
4.
5

6.
7.
8.
9.

10
11

12.
13.
14.
13.

Test Your Computationat Skills 6.2

CONOOGBALWN=

10.
11.
12.
13.
14.
18.

5
3
-2
-7
10
9
23
—20/29
-
. =1/6
. —8.5
36.2
2267
125,75
5.25

—4/5
1/44
-1/4
116
-1/5
-4
-2
23
-1
+3
— T3
-2
33 1/3
-1/5
-1

ANSWERS
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Test Your Computational Skills 6.3

1. X+2
2, 2x+3
3. 3x+4y
4, x-2y
5 8x

6. 4y-3

7. 3a-1

8. 5n-1

9, -32° +4z-2
10. —16299/a°% + 6

Test Your Computational Skills 6.4
x? +5x +6

1. = X +3
X +2

X +3

X+2 | X* +5x +6
X 2x Check: (X+2)(x+3)= x> +5x +6
X +5x +6= X* +5x +6

3x +6
3x '6
0
X -9x+ 20
2 = x-5
x—4
X -5

X —4x Check: (x—4)(x-5)= x* -9x +20
X 9x +20= x* -9x +20



6X% +5x -6
= 2x+3

3In-2

2x +3

3x-2/6x° +5x -6

6x° +5x -6 = 6X° +5X -6

6x2 —4x Check: (3x—2)(2x+3)= 6x* +5x -6
+9x B
+9x -8
0
8x —4x° +10 43 +8x +10 6
= = 4$C+8x+8 +
2 X X +2 x-2
4x° +8x +8
X+ 2/ +0x° +8x +10 Check:
4x®  +8x2
X-2
8x° + 8x
-8x% +16x 43 +8x+10 = 4 +8x +10
-8x +10
-8x +16
-6
a°-8
= & +2a+4
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(X +2)(4x* +8x +8; +_6)=-4x’ +8x +10



a2 +2a +4

a-2/a’ +0a° +0a -8
a8 -2a°

2a2 +0a

2a% “4a

4a -8
4a -8

0

20> +13x -15

= 4x+5

5x -3

4x +3

5x~-3/20x° +13x -15
20° —12x

+25x -15
+25x -15

0

5x% +1

x+1

5 -5x +5
x +1/5x° +0x% +0x +1
53 *5y?
5xZ +0x
-5 -5x
5x +1
5x +5
-4

352

Check:

(a—2)a” +2a +4) = a° -8
a®-8=2a"-8

Check: (5x~3 J(4x +3) = 206 +13x -15
202 +138x-16= 20 +13x -15

52 -5x+5 - _ 4

x+1

Check: (x +1)}(5x* -5x +5) = 5x° +1
5¢C +1= 5X° +1
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4x* -1
8.
2% -

= 2¢ 1
2% +1

22 - 4F +0x® +0x +1
4x* 2x? Check: (2 +1)(2x -1) = 4x* -1
4t -1 = 4x* 1

2% +1

2% +1
0

12x =15 x°
= X +3x -3 + _6_
X-3

3 —x

X +3x -3
X+3/7 % +0x° +12x -15
< 3

32 +12x

3x% + 9%
3x -15

3x-~- 9

-6

Check:
(X +3)(}*+3x =3 +_6_) = x*+12x -15

xX-3
2C+12x 15 = 23+12x-15

¢ 27
c¢Z +3c +9

10, =
c-3

c> +3¢c  +9
c-3/c¢° +0c¢® +0c 27  Check:
¢ -3c?
(c -3)(c® +3c +9) = ¢ 27

+3c2 +0c 307 = ¢° 27

¢
+3c? "9¢

+9¢c -27
+9¢ -27

0
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APPENDIX A

SAMAR STATE POLYTECHNIC COLLEGE
Catbalogan, Samar

The Dean of Graduate Studies
Samar State Polytechnic College
Catbalogan, Samar

Sir:

In ny desire to start writing my thesis proposal, I
have the honor to siubmit for your approval one of the
following research problems, preferably No. 1

1. DEVELOPMENT OF SELF INSTRUCTIONAL MATERIALS IN
MATHEMATICS 101 (College Algebra).

2. READING COMPREHENSIONS AND COMPUTATIONAL SKILLS
OF COLLEGE STUDENTS OF SSPC.

3. DEVELOPMENT OF MODULE ON SOME SELECTED TOPICS IN
COLLEGE ALGEBRA, SSPC.

I hope for your early and favorable action on this
natter.

. Very truly yours,

(sGD.) ANESIA M. JAROMAY

™
Recommending Approval:

{SGD.) TERSITO A. ALIPOSA, Ed.D./Ph.D.
Head of Research and Publication

L

APPROVED:

(SGD.) . SENECIO D. AYONG, DPA/EQ.D.
’ College Dean
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APPENDIX B

Samar State Polytechnic College
Catbalogan, Samar

The President
Samar State Polytechnic College
Catbalogan, Samar

S ir:

In connection with my thesis entitled DEVELOPMENT OF
SELF INSTRUCTIONAL MATERIALS IN MATHEMATICS 101 (College
Algebra), I would like to request permission to conduct a
diagnostic test to the BSIT, DIT, BSIE and ENG’G students.

The diagnostic test is a vital component of my thesis
writing.
Your approval on this regquest is highly appreciated.

Very truly yours,

(SGD.) ANESIA M. JAROMAY

Noted by:

{SGD.) FLORIDA B. MARCO
Adviser

Approved by:

(SGD.) BASILIO S. FRINCILLO
President



363

APPENDIX C

Samar State Polytechnic College
Catbalogan, Samar

June 18, 19292

The President
Samar State Polytechnic College
Catbalogan, Samar

31 r:

I have the honor to reguest your good office to utilize
the computer equipment for my desire to input my thesis
writing entitled DEVELOPMENT OF SELF INSTRUCTIONAL MATERIALS
IN MATHEMATICS 101 (College Algebra), effective this date up
to January 1993, scheduled Wednesday morning, Saturday and
sunday.

I do hope that this request will merit your favorable
action.

Respectfully yours,
(SGD.) ANESIA M. JAROMAY
(Researcher)

Recommending Approval:

(SED.) Engr. EDDIE FRINCILLO
Computer In-charge

{SGD.) Engr.. ARTURO RAMA
Head of Eng’g Dept.
APPROVED:

(5GD.) BASILIO S. FRINCILID
President



APPENDIX D

SAMAR STATE POLYTECHNIC COLLEGE
Catbalogan, Samar

The President
Samar State Polytechnic College
Catbalogan, Samar

S i r:

August 2,

364

1995

In connection with my study entitled DEVELOPMENT OF

SELF

INSTRUCTIONAL MATERIALS IN MATHEMATICS 101

(College

Algebra), I have the honor to ask permission to validate my

module using the following selected BSIT students

August’ 2 to 31, 1995:

Experimental Group

1. Campos, Ruel

2. Dacles, Nadia

3. Quebec, Pedro

4, Pacansza, Conrado

5. Arao, Glunilo

6. Encarnacion, Nelson

7. Pabunan, Reynaldo

8. Pahayahay, Arlene

9. Cananua, Expedito
10. Curiano, Rolando
11. Orale, Daniel
12. Santiago, Salome
13. Salamida, Orlando
14. Dacutanan, Adelino
15. Solayao, Antonio
16. Valles, Van Jose
17. Bello, Marvin
18. Santiago, Romeo
19. Sobremonte, Edmond
20. Babatio, Irenio
21. Redaja, Christina
22, Turla, Rommel
23. Pelande, Jances
24. Catalan, Jurez
25. Cordowa, Sherwin

1.
2.
3.
4'
5.
6.
7.
8.
9.
10.
1i.
iz2.
13.
l4.
15.
16.
17.
18.
19.
20.
2.
22.
23.
24.
25.

effective

Control Group

Dizon,

Cabuello,

Bernate,
Caveiro,

villaflor,

Saoy,

Dalwatan,

Cemania,
Tan,

Cabadsan,

Abulog,
Abantao,
Ybanez,
Bele,
Enano,
Siapo,
Cuna,
Dacuma,
Dacula,
Pomida,
Rafon,
Doza,
Dacutan,
Catalan,
Velos,

Alison
Erwin
Randy
Adan
Haidee
Rolando
Pompio
Gemma
Nelia
Joel
Jane
Alfredo
Merlita
Arlet
Maricor
Evelyn
Paulo
Florina
Rommel
Chona
Maricel
Alfredo
Alfredo
Pureza
Jesica
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These students are under Prof. Elisa Porcil. The
approval of my request will mean that we will set a
separate schedule.

Hoping for a £favorable action on my request for the
experiment. I remain.

Very truly yours,

(SGD.) ANESIA M. JAROMAY
(Researcher)

Recommending Approval:

{SGD.)} RIZALINA M. URBIZTONDO, Ed.D.
Dean of Graduate Studies

APPROVED:

(SGDh.) DOMINADOR Q. CABANGANAN, Ed.D.
College President
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APPENDIX E

~ Republic of the Philippines
SAMAR STATE POLYTECHNIC COLLEGE
Catbalogan, Samar

January 13, 1992

The President
Samar State Polytechnic College
Catbalogan, Samar

S ir:

In my desire +to finish writing my thesis proposal
leading to the degree of Master of Arts in Teaching Mathe-
matics (MAT), in Samar State Polytechnic College, I would
like to request from your good office that I be granted
study leave with pay, as stated in Section 18 under Leave
Privileges of the College Code, I have applied last® year
but due to some constraints the office promised me that
I be granted this year 1992-1993, starting from the first
semester of June 1992.

I hope that this year this request will merit your
favorable consideration.

Very truly yours,

(SGD.) ANESIA M. JAROMAY

NOTED:

(seb.) TERSITO A. ALIPOSA, Ed.D./Ph.D.
Head of Research and Publication

Recommending Approval:

{SGD.) SENECIO D, AYONG, DPA/Ed.D. (SGD.) BERNARDO S. OLIVA, Ph.D
Dean of Graduate School College Dean

APPROVED:

(SGD.) BASILIO S. FRINCILLO
President
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APPENDIX F

Samar Sate Polytechnic College
Catbalogan, Samar

The Dean of Graduate Studies
Samar State Polytechnic College
Catbalogan, Sanmar

Madanm/Sir:

I hereby respectfully reguest that I be scheduled for
final defense of my Thesis entitled DEVELOPMENT OF SELF
INSTRUCTIONAL MATERIALS IN MATHEMATICS 101 (College Algebra)
on a date convenient for your office.

- Thank you.
Very truly yours,
(SGD.) ANESIA M. JAROMAY
(Researcher)
Noted by:
(SGD.) FLORIDA B. MARCO
Adviser
Approved:

(SGD.) RIZALINA M. URBIZTONDO, Ed.D.
Dean of Graduate Studies
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APPENDIX G

Samar State Polytechnic College
Catbalogan,. Samar

To The Student

Dear student,

You are lucky to have been chosen as a taker in this
diagnostic test in mathematics.

This instrument is not designed to test your ability in
College Algebra but' rather to help you identify the diffi-
culties you encounter in your study of this course.

Rest assured that in no way the results of this
diagnostic test affects your grade in mathematics subject,
you are presently enrolled in. The results will solely be
used as a bases for upgrading mathematics instruction in
our college.

This test is only good for one hour; so do not stay
too long in a single item. Answer all the items +to the
best of your ability and DO NOT ﬁEAVE ANY ITEM BLANK.

Thank You!

(8GD.) ANESIA M. JAROMAY
Researcher
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Directions: Fill in the spaces on the Answer Sheets. This
is an 80 item test. Select the best answer and blacken
the circle under each letter on the Answer Sheets. If you
do not find a correct answer among the first £four choices,
blacken the circle under N means a correct answer is not
among the four choices. Only one answer should be mnarked
for each problem. Do your figuring on scratch papers.

1. The set of directed numbers A. negative
is usually called as B. positive
*#C. integers
D. fraction
N. none of these

2. =5(6)(-3) = g. —92
c. 27
*D., 90

N. none of these

3. (=9-(-5))/2 A, =7
B. 2
¢. ~13/2

*D, "= 2

N. none of these

4, If a negative number *A., O .
is subtracted from B. a negative no.
itself the result is c. 1

D. a positive no.
N. none of these

5. What number can replace A. 1
both question marks? *B. 8

c. 32

1/?2 = ?/64 . D. 64

N. none of these

6. The sum of A. 30 5/9

B. 31 1/8
17 4/9 c. 31 7/9
8 7/3 D. 32 1/6

5 5/6 *N. none of these



i10.

1l.

12.

13.

The simplified form
of the answer

3 1/2 + 4 3/4

Which of the numerals
below is read as

"Two hundred five and
sixty four thousandth"

From nine hundred eight
subtract nine hundred
and eight thousands.

The decimal equivalent of 3/5

Multiply

.014
.014

The decimal number
86.49952 rounded off
+o the nearest thousandths.

A combination of numbers

and symbols, expression
connected by the fundamental
operations in algebra.

*A.
B'

D.
N.

A.
B.
*C.
D‘
NI

A,
B.
*c.
D.
N.
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1 4/19

32/19

33/19

1 6/19

none of these

2005.64000
205.064
205.640

2005.064

none of these

- 7.992

-8.028
0.7992
1.7992
none of these

0.35
0.25
0.60
0.75
none of these

196
19.6
0.000196
0.00196
none of these

86.500
86.005
86.050
86.450
none of these

polynomial
algebraic
expression
equation
monomial

none of these



14.

15.

16.

17.

18.

19.

20.

21.

The expression
3a(2b =-a) when
simplified is

The expression
2x-2y2-5ab
is

Polynomial expression
consisting of one term

The product of
~4c? (cf-1/2c +f)
is

The quotient obtain from

25 / 625

The volume of a cube of

side egual to r is

In the expression x"
n is called the

A.
B.
C.
*D.
N.

A.
B.
*C.
D.
N.

*A.
B.
C.
D.
N.

A,
B.
c.
*D.
N.

A.
B.
*C.
D.
N.

A.
B.
C.
*D.
N.

*A.
B.
C.
D.
N.

A.
B.
*C.
D.
E.
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3a~b

da-b

2a-2b

6ab-3a2

none of these

binomial
monomial
trinomial
multinomial
none of these

nonomial
binomial
trinomial
polynomial
none of these

-32cf +2c
2c-32c?
—2f3.cf
-4c3f+2c3-4c2f
none of these

0
3/10
1

3
none of these

40
12
32
25
none of these

r3
3/4r>
3r3
3r
none of these

o

base

power
exponent
radical

none of these



22.

23.

24,

25.

26.

27.

28.

Simplifying a*/¥Y
will result to an
expression which is
called as

Law of exponent define

as xMm-xP

The expression 5y ° - 6c~®

is equal to when
written without negative
exponents.

Evaluating the expression

\/ 3600

Simplifying the expression

(8a30%) /4ab3

The diameter of an object near
our sun is 0.0000000001 cm.
What is the compact form of
writing this number?

The radical form of
x1/2 is

A.
B.
*C.
D.
N.

372

algebraic
radical
logarithmic
exponential
none of these

51 + b

y/b
xm—b

X/y
none of these

g —6/c

+ 6cb

5y3 - 6c®
5y -~ 6¢C

none of these

60
10
35
25
none of these

3ab

2a2b

2a2b3

dab

none of these

1x10” 14
1x10"13
1x10”12
1x10"10
none of these

\N/ X

\/ 2x_

2\/ %

a4x

none of these
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Changing the expression A. xy \/_Lg

2/5 ,,=2/5 B. 3 \Vxv-

X%/ 7/y C. 5 \/3xy
to its radical form. *D. V/ (x/y)°

N. none of these

Multiplying __ A. 25 \/_1/4
(5 \/1/8)(5\/ 2) B. 25 \/_8/2
C. 25 \/_2/2
*D. 25/2
N. none of these
The quotient of A. 4mn + 6ém°>
the expression *B. 4m2y - 2m7y3
c. ony-3
sm3ny? - am®ny*? D. 5xy +y2XY
---------------- N. none of these
2mny
In the expression 2x \/ 3xy *A. 12x \'4
when 2x is incorporated to B. X xy
the radicand is equal to ___ . C. 24x v/2
D. \/ 322%™
N. none of these
Rationalizing the *A, \/ 2 -_1
denominator of the B. 1 -\/_2
radical expression C. 1 +1\/ 2
- D, 0.1
1/1 + \/ 2 N. none of these
Expressing the sum A. B \/ 2 ~ 2 \/_5
as a_single radical *B. 5 \/_2 + 2 \/_5
3\/2 - 1\/5 c. 7 \/_10 -1 \/ 3
_ _ D. 11\/ 10 + \/ 3
2\/ 2 + 3 \/ 5 N. none of these
Expressing in its simplest A, 4 \/ 6 -4 \/_2
form_the given expression B. 2 \/ 6 _L/ 2
4\/ 36 -\/2 -\/18 *C, 24 —-_4 \/ 2
. D. 6 \/ 56
N. none of these



36.

37.

38.

39.

40.

41.

42.

The \/ 625 is

Which of the given choices
is not a linear equation?

Rl

An eguation form
ax+bytc = 0 is a
linear eduation
in

What property of equality
iz used in simplifyving the
given equation?

2x = 10

X =25

The value of x in the
equation 3x-t+5 = 0

What is x in the equation
Bx-4 = 3x-67?

What is y in the equation
2y + 4y = 367

A,
B.
*C.
D.
N.

AI
B.
c.
*D.
N.

A,
*B.
C.
D.
N.

A.
*B.
C.
D.
N.

*A.
B.
C.
D.
N.

Al
B.
cl
*D.
N.

A.
B.
C.
*D.
N.

374

65
35
25
50
none of these

3x-1
3xty
X=7y+2
%2=7y+2 = 0
none of these

[

7
0
0

four unknowns
two unknowns

five unknowns
three unknowns
none of these

addition property

multiplication
transitive
reflexive
none of these

t-5/3
~t+5/3
t+5/3
t-5/3
none of these

none of these

D LN

none of these



43.

44,

45,

46.

47.

48.

49.

When x = 3, find the
value of the expression

X2+5%+9

The length of the
rectangle exceeds

its width by 2 feet.

If its width is 6 feet,
what is the lenght?

An expression which has
a sign of equality is
called .

What is the value of ¥
and y in the given

equations?
4x+2y = 24
3x-2y = 25

The value of %
in the equation
3x-a+5 = 0

An equation which is
true where no or only
some particular value
or values for the
letters it contains.

Solve for the value
of n in the eguation

10n+5 = 55

*A.
B.

DI
N.

A.
C.

*D-
N.

A.
*C.

D.
N.

*B,
c.

N.
A.
*B.
C.

N.

375

33

34

30 .
31

none of these

24
iz

6

8

2
equation
algebra
multiplication
division
subtraction
Xx=7,y = 28
X=4, y=7
X =6,y =2
X =7,y = -2

none of these

d-5/3
a+5/3
a=-5/3
a+3/2
none of these

linear equation
conditional
identical
function

none of these

ig
5
3
10
none of these



50.

51.

h2.

53.

54,

b5.

b6.

Solve for x in the
§
expression

2x-5 = 11

Bx—-6 = x+14.
what is x?

The solution of the
system of simultaneous
equations is

7
11

2xt+ y
2x-3y

What type of equations
are the following:

12
7

2xX~-3y
2X-3y

(|

The_given equation
X4=x+2 = 0 1is

A ¢quadratic equation
in x is an expression
in the form

Which of the choices
is not a quadratic
equation.

A,
C.

*D.
N.

A,
*B.

D.
N.
A.
*B.
D.
N.
AI
C.
*D.
A.
B.

*D.
N.

376

none of these

none of these

x=4, y=-1
X=4, y= 1
x=7, y=18

=4 ’ y=—1
none of these

consistent
inconsistent
conditional
identical
none of these

linear equation
quadratic
independent
dependent

none of these

ax2+bx+c
ax“+bx-c
y = ax2+bx+c
ax“+bx+c = 0

%2-4x-5 = 0
(ax+b)“-cx = 0
3x“-2x = x2
(a+b) (a+h)
none of these



57.

58'

59.

60.

6l.

62.

63.

The difference o
the two squares

a2_p2

Taking the squar

£

=]

roots of both sides

of the equation

(x-3)2% = (17)2
will results in

The equation ax
when a =1, b =
will give theiva
equal to

A positive
discriminant b

that the roots of the given

value

2 ~bx +cC

-5, ¢ =6
Jue of x

of the
-4ac means

quadratic equation are

Which of the giv

en choices

is a sum 6f two cubes?

Which of the giv

en choices

is the given expression

a6-b6 equal t

Which are the fa

o?

ctors of

the algebraic expression

27x2—12y2

-

o

*A.
B.
C.
D.
N.

*A.
B.
C.
D.
N.

*A,
B.
cC.
D.
N.

A.
BI
C.

*D,-

N.

A.
B.
C.
D.
*N.

A.
B.
C.
D.
*N.

*A.
B.
C.
D.
N.

377

" (at+b) (a-b)

(a-b) (a-b)
(a~-c) (a+c)
(at+b) (a+c)
none of these

x = 20, -14
x = 17, =17

X = +3, =3

Xx = 20, 14
none of these
{3, 2}

{-3, 2)

{3f -2}

{-3, -2}

none of these

real and equal

real and unegqual -

imaginaries
real numbers

.none of these

(a+b){a-b)
(a-b)3 (a +ab+b?
(a+b)

(a+b)?

neone of these

(a+b) (a3-2ab+bh?)
(a-b) (a2+ab+b?)
(a+b)> (a-b)>
(a+b)® (a-b)®
none of these

3(3x+2y) {3x~2Y)
3(5x+y)(4+y%
3(2x+y) (x+y7)
2(2x+y) (x+y?)
none of these



64.

65.

66.

68.

The solution set of the
equation 4x“-9 = 0 is

If x+5 = y, which of the
following statements is
true about x and y?

If »/y = 3/5, which of the

following statements is
true about x and y?

Statement 1. x is less than y
Statement 2. ¥ = 3 and y = 5

Statement 3. 5% = 3y

Let S {0,1,2) by
substituting each number
in set S, What is the
solution of 3x = 157

Beth is 3 yrs. older
than Alma. Which table
of number pairs below
correctly associates the
ages of the two?

*D.

378

(3/2, =-3/2)
(3/2, 3/2)

(-3/2, -3/2)
(2/3, =2/3)

none of these

x more than y

X is less than y
¥ is more than 5
¥ is less than 5

none of these

Statement I

Statement I and II
Statement I and IIT

Statement II
none of these

WO

none of these

Alma’s age 6 7 8
Beth’s age 3 3 3
Alma‘s age 6 7 8
Bethf’s age 3 4 &
Alma’s age 6 7 8
Beth’s age 9 12 13
Alma’s age 6 7 8
Beth’s age 9 10 11

none of these



69.

70.

71.

379

Susana is taking typing lessons.
Her record for the first few
weeks is shown below.

— — d—— ———— ———— ———— — - S S — T W - - S S S S S . . e

1st ) 32

2nd 38

3rd 44

4th 50 A, 2
—————————————————————————————————— B. 2 1/2

c. 3

If she improved at the same rate *D. 3 1/2
how many more.weeks can she ex- N. none of these
pect to attain a typing speed of
71 words per minute?
Which set contains the ordered
pairs pictured in the arrow
diagram below?
1l ———- > 4 A. {(4rl)r (3r2)r (213)1 (1r4)r (0
2 m————— > 3 *B. {(114]1 (2f3)r (312): (4f1)r (5
3 mm——— > 2 cC. {(112): (213)1 (314)1 (4I5)I (2
4 ——————- > 1 D. {(413)1 (312)1 (211)1 (llo)l (2
5 memm——— > 0 N. none of these

Which of the arrow diagram
below pictures a function?

-8 —> 16 > +16 > =4

+4 > =16 > +4

-5 ———> 25 > +25 > =5

+5 > ~25 > +5
A. I only

-6 ———> 36 > +36 > =6 B. ITI only

+6 > ~36 > +6 *C. I and III only
D. All of then

-7 ———> 49 > +49 > =7 E. none of these

+7 > =49 > 17



72.

73.

74.

75.

76.

77.

78.

What ordered pair describes
the point located on the
fourth quadrant and 3 units
away from both axis.

What are the factors
of 16x2-40x+25?

Which of the following expres-
sions is equivalent to

logpx = v?

A bag contains more than
15 marbles. That is, the
contents of the bag is
than 15.

An envelope is known to
contain at least 12 pesos.
That is, the contents of
the envelope _ .. 12 pesos.

Mother told Mario "You may

spend at most 70 centavos

for merienda. That is the

amount Mario may spend is
70 centavos.

¥ > =2 and x < 2
What are the possible
values of x?

*A,
B.
C.
D.
N.

A.
*B.
C.
D.
N.

A.
B.
C.
*D.
N.

A.
*B.
C.
D.
N.

A.
E.
C.
*D.
E.

A.
B.
c.
*D.
E.

*A.
B.
c.
D.
N.

380

(3I "3)

(-31 3)

(3, 3)

(_3I _3)

none ©of these

(4x+5) (4x+5)
(4x-5) {(4x-5)
(5x+4) (5x+4)
(5x=-4) (5x-4)
none of these

KR X

ot
>
o

none of these

>

<

=

>

none of these
<

>

=

= .
none of these
(—2r 2)

[_21 2]

(-21 2]

(-2, 2)

none of these



79,

80.

What is the solution set?

X > =2 or x < 2

-2 < X < 2

What are the possible
values of x in the set
of integers?

381

vee =2y 2, 3,
ee. =2, -1,

cam Bl =
one of these

{

{ ¢
{ «os =2, 3, 4;
{

n

{ _1: Or 1}

£ swmse =1,y 0, 1,
{ swas =25 0; 1)
{ _21 0: l: 2}

none of these



Name:
Year & Section:

1.

10.

I1.

- 12.

13.

14.

15.

l6.

17.

18.

19.

20.

A

APPENDIX H

(=] o [}

Qo o

(= B =

(]

ANSWER SHEETS

41..

42,

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

Date:
Score:

A
a

382




APPENDIX H (Cont’d)

21, © 0 0 0
22. 0 0 0 0
23. 0 0 0] 0
24. 0 0 0 0
25. 0 0 0 0
26. 0 0 0 0
27: D 0 0 0
28. 0 0 0 0
29. 0 0 0 0
30. 0 0 0 0
31. 0 0 0 0
32: 0 0 0 0
33. 0 0 0 0
34. O 0 0 0
35. 0 0 0 0
36. 0 0 0 0
37. © 0 0 0
38. 0 0 0 0
39. 0 0 0 0

40. 0 0 o 0

6l.

62.

63.

64.

65.

66.

67 .

68.

69.

70.

71.

72 .

73.

74.

78

76.

7

78.

79.

80.

383
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174
18.
12,

20
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Key to Correction of Diagnostic Test
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A w
e
At
]
24 .
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.
oy
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=8,
2%,
0.
Z1.
ke
[ LAY
e
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33,
by
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32,
Ak,
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54.
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&,
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AR,
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Fi.
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T
TE.
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T%.
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ltem Analysis of Diagnostic Test
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APPENDIX K

Computation of the Reliability Coefficient (r)

k 62pq
— (1- —)
k-1 (kd)

68 6(15.10)

o (s —

68 — 1 (68 x 0.46)
68 90.6
— (1-

67 (31.28)°

1.015 (1- 0.6926 )

0.92

)

)

387
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388

Interpretation of the Reading Ease Score and Human
Interest Score of the Flesch Formula

Reading Ease Score

2030
10-20

O =10

Interesting

Midly Interesting

REE DRescpriiion : Lorrectsd Grade
Skvlie . 3 }evél

PO—-100 Very Easy . - 5th grade

ge-o0 Easy &%h aradse

?G—Sé ?airly Easy ist-Cnd yr (HBD

bo-70  lgtandard Trd—4th yr (HE}

S il Fairly 1st-2nd wvr (Coll .

Dif¥iculs '

S—30 EDifficult Ird—-4th wvr (Col)

0 -3¢ Very Difficult: College Braduats,
Humar Interest Scals

HIS  : -Description of Style

© &O-1G0 Dramatic
4O—G0 Highiy Interesting

e pm s e mme mmm v maw mm e m m b 7 M rew T e s med ren o LS SV b

N F o F = e e = e i o e e
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APPENDIX M

Computation of the RES Score

r : : o o Fl o
S8 WA I R € R S 0 T N |t S
R R B R B B B R B BT B B

O I A IR O MR S 3 'y ) W T

=% g g

3

S

20

50.
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APPENDIX N

Computation of the Human Interest Score

AL o G e s mr mre e mm md de mem AT Mr mme S s o e = fme Sma mes My et mt muw s e T o s e ks mwe e el me e e saes ure mpe y ma yy e e

Fanes : Mo OF Personal Mo, of Personal
Words Seniances

1/L/3 1 2

il1/8 . 1 ) 4

171710 Z 2

1/2/1 % 4

/274 ' i 2

1/2/5 |2 ‘%

1/’?.!.8 3 H

172011 1 2

1/2/15 ; 3 4

LAEST 2 3

1/5/8 4 A

By

L/Z/ 1 Z =

17473 1 4
Lsare Loz : 4

17478 i 5

Tatal 79 5z ,
% Personal words % Personal sentence HIS = 1.95/100 words
29/1500 = 1.93% 531115 = 46% +48 x .314= 21.4

Interesting
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APPENDIX O -1

Computation of Means and t-value (Table 5)

2 xi ¥ x;
_ i 362 _ i 358
Xpr= " 5s = 1448 Xer = = S = 1432
nXXg” — (LXE1) nYXc1” — (Lxery
2 _ 2
Sg1 = 8¢t =
n{n-1) n{n—-1)
_ 25(5538)—(362)° _ 25(5418) ~ (358)°
25(25—1) 25(25- 1)
_ 138450 - 131044 _ 135450 - 128164
25(24) 25(24)
_ 7406 7286
600 600
= 1234 = 12.14
¢ = Xg1 — Xg1 — O
P )
(ng; —1)spr”+ (o —1se r_l N ___1_1
D + ey — 2 ~hp Nc
o 1448 = 14.32
ﬁzs 1234+ @5-D214 11 -
25+25 -2 L35 25 -
016 -
t E—
J 27.16i8+ 291.36 (004 + 0.04)

t= 016 Ios, df =48, is 2.00 significant, p <.05



APPENDIX O -2

Computation of Means and t-value (Table 6)

B D 191
>D. = 191 D, = = = 764
N 25
DS = 1845 N = 25

Spe NDE _(ZDy = /25(1845)-(191)2
NN -1) 25(25 - 1)

= /46125-36481- = j 9644
600 600
Spe = 4.01

Spee= 16.0733

D. 7.64 7 .64
t = = = = 9526
Spe /YN 4.01/425 4.01/5

lys, df =24, 1s 2.064 significant, p <.05
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Computation of Means and t-value (Table 7)

_ YD 191
>D.= 161 D, = = = 644
N 25
D2 = 1473 N = 25

Spe = J NIDZ-(Dy: = j25(1473)-(161)2

NN -1) 25(25—1)
- / 36825 -25421 = /11404
600 600
Spe = 4.26
Sp= 18.173
D, 6.44 6.44

Sp. /NN 4.26/25 426/5

tos, df =24, is 2.064 significant, p <.05

393



APPENDIX O -4

Computation of Means and t-value (Table 8)

n

n

LXi 553 X 59
Yem= o1 = = 2712 X =2l = =
Xer= — 73 22.12 Xez = 75 20.76
anEf - (mef anCf - (Zxcz)2
2_ 2_
SE2 = Sc2 =
n{n-1) n(n-1)
25(12745) - (553)° 25(11275)- (5 19)°
2525-1) 25(25-1)
_ 318625305809 _ 281875269361
25(24) 25(24)
12816 _ 12514
~ 600 600
= 21.36 = 20.86
¢ = Xm — X; - 8
(or2 —1)se2” + (nc2 —I)Sczzl"_l + _i—l
Iy + ey —2 “Opz ¢
¢ = 2212 = 20.76
25 1)21.36+ (25 -1)20.86 rl 14
25+25 -2 “25 25
136 -
t =
[ 512.64 + 500.64
0.04 + 0.
% ( 4- 04)
t= 1.05 los, df=48, is 2.00 significant, p <.05
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No. of Comrect Responses and Index of Difficulty
of tems and Topics

Sub Tepics | Mo, of Lorrect Responses {iadex of Hifficuliy 4%

Infsgars
1. 17 13 14 14 ¢
Z A5 7 A
3. g2 8 i3 14 4
Tots —_——— - -
. ik I 48 49 19

Fraction
&, 19 13 i i2 12
5. g8 i 9 213
b e 5 I 7 i
Totadl 00— — — — —
LA T B B

Berimgls
7 12 7T 12 3 4.
B. 11 8 11 & &
T, T X7 4
15, T3 3 5 ¢
i1, 708 7 18 i1
Tefsl @ — — — = -

flgebraic Cxaression

12, 74 753 3
1Z. 5 o4 3 8
i1, i B & I 3
iS5, I S A
L&, $ 2 3 F 3
vofal — e — e —
22 018 ¥ % i
Euponents
17, 3 v 4 % 3
18, w8 w 7 1
ig. 18 16 18 18 &
20. 5 I & 2 2
i, L S 1A B 1
Toial _ = - = =
33 089 35 4 24

BSIT DT BBE L TECH

B5It
Hij
3
3

14

rrn
fd pek K

. Laped
e ot o, % ~0
| 2 Y - R I o O] [0 I A s

[
(%]

-
Bl i e

(2]

BEIT OT BSE CE TECH BSIE

=

i5.2% 3.3
10% a.34
164 183K

62,2 11,530

10,74 5.3
10,34 12.7%
W7

ki 7.5%
7.2 3
5,84 i

720 6.8

5.2 5.87%

5 by -
3.5 -1

4,45 5%

3.3 4,234
13 &4

2.8% 4.84
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APPENDIX P (Contd.)
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Quadpatic Eguations
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APPENDIX Q

Key to Corrections Pretest/Posttest

1. 4 18. b
2. b 17. b
3. a 18. a
4. b 15. ¢
5. ¢ 20. b
6. b 21. ¢
7. d 22. a
8. b 23. b
9. e 24. e
10 e 25 a
11. e 26. c
12. e 27. d
13. b 28. e
14. ¢ 29. ¢

15. d 30. a
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