The Commission on Higher Education
in collaboration with the Philippine Normal University

Teaching Guide for Senior High School

BUSINESS MATHEMATICS

SPECIALIZED SUBJECT
This Teaching Guide was collaboratively developed and reviewed by educators from public and private schools, colleges, and
universities. We encourage teachers and other education stakeholders to email their feedback, comments, and recommendations to
the Commission on Higher Education, K to 12 Transition Program Management Unit - Senior High School Support Team at
k12@ched.gov.ph. We value your feedback and recommendations.

Development Team
Team Leader: Mia P. Rey, Ph.D.
Writers: Lorna I. Paredes, Ph.D.,
Ma. Lailani B. Walo, Ph.D., Aurelio P. Ramos Jr.,
Mark Adrian S. Asinas, Joy Cando-Asuncion

Published by the Commission on Higher Education, 2016
Chairperson: Patricia B. Licuanan, Ph.D.
Commission on Higher Education
K to 12 Transition Program Management Unit
Office Address: 4th Floor, Commission on Higher Education,
C.P. Garcia Ave., Diliman, Quezon City
Telefax: (02) 441-0927 / E-mail Address: k12@ched.gov.ph

Technical Editors: Jonalie C. Montes, Mark Gil M.
Manding
Copyreader: Vaupetroanji Peña
Illustrator: Patricia G. De Vera
Cover Artists: Maria Cecilia C. Manalo

Senior High School Support Team

CHED K to 12 Transition Program Management Unit
Program Director: Karol Mark R. Yee
Lead for Senior High School Support:
Gerson M. Abesamis

Consultants
THIS PROJECT WAS DEVELOPED WITH THE PHILIPPINE NORMAL UNIVERSITY.

University President: Ester B. Ogena, Ph.D.
VP for Academics: Ma. Antoinette C. Montealegre, Ph.D.
VP for University Relations & Advancement: Rosemarievic V. Diaz, Ph.D.
Ma. Cynthia Rose B. Bautista, Ph.D., CHED
Bienvenido F. Nebres, S.J., Ph.D., Ateneo de Manila University
Carmela C. Oracion, Ph.D., Ateneo de Manila University
Minella C. Alarcon, Ph.D., CHED
Gareth Price, Sheffield Hallam University
Stuart Bevins, Ph.D., Sheffield Hallam University

Course Development Officers:
John Carlo P. Fernando, Danie Son D. Gonzalvo,
Stanley Ernest G. Yu
Lead for Policy Advocacy and Communications:
Averill M. Pizarro
Teacher Training Officers:
Ma. Theresa C. Carlos, Mylene E. Dones
Monitoring and Evaluation Officer:
Robert Adrian N. Daulat
Administrative Officers:
Ma. Leana Paula B. Bato, Kevin Ross D. Nera,
Allison A. Danao, Ayhen Loisse B. Dalena
Printed in the Philippines by EC-TEC Commercial, No. 32 St.
Louis Compound 7, Baesa, Quezon City, ectec_com@yahoo.com

This Teaching Guide by the
Commission on Higher Education is
licensed under a Creative
Commons AttributionNonCommercial-ShareAlike 4.0
International License. This means
you are free to:
Share — copy and redistribute the
material in any medium or format
Adapt — remix, transform, and
build upon the material.
The licensor, CHED, cannot revoke
these freedoms as long as you
follow the license terms. However,
under the following terms:
Attribution — You must give
appropriate credit, provide a link to
the license, and indicate if changes
were made. You may do so in any
reasonable manner, but not in any
way that suggests the licensor
endorses you or your use.
NonCommercial — You may not use
the material for commercial
purposes.
ShareAlike — If you remix,
transform, or build upon the
material, you must distribute your
contributions under the same license
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Introduction
As the Commission supports DepEd’s implementation of Senior High School (SHS), it upholds the vision
and mission of the K to 12 program, stated in Section 2 of Republic Act 10533, or the Enhanced Basic
Education Act of 2013, that “every graduate of basic education be an empowered individual, through a
program rooted on...the competence to engage in work and be productive, the ability to coexist in
fruitful harmony with local and global communities, the capability to engage in creative and critical
thinking, and the capacity and willingness to transform others and oneself.”
To accomplish this, the Commission partnered with the Philippine Normal University (PNU), the National
Center for Teacher Education, to develop Teaching Guides for Courses of SHS. Together with PNU, this
Teaching Guide was studied and reviewed by education and pedagogy experts, and was enhanced with
appropriate methodologies and strategies.
Furthermore, the Commission believes that teachers are the most important partners in attaining this
goal. Incorporated in this Teaching Guide is a framework that will guide them in creating lessons and
assessment tools, support them in facilitating activities and questions, and assist them towards deeper
content areas and competencies. Thus, the introduction of the SHS for SHS Framework.

SHS for SHS
Framework

The SHS for SHS Framework, which stands for “Saysay-Husay-Sarili for Senior High School,” is at the
core of this book. The lessons, which combine high-quality content with flexible elements to
accommodate diversity of teachers and environments, promote these three fundamental concepts:

SAYSAY: MEANING

HUSAY: MASTERY

SARILI: OWNERSHIP

Why is this important?

How will I deeply understand this?

What can I do with this?

Through this Teaching Guide,
teachers will be able to facilitate
an understanding of the value
of the lessons, for each learner
to fully engage in the content
on both the cognitive and
affective levels.

Given that developing mastery
goes beyond memorization,
teachers should also aim for
deep understanding of the
subject matter where they lead
learners to analyze and
synthesize knowledge.

When teachers empower
learners to take ownership of
their learning, they develop
independence and selfdirection, learning about both
the subject matter and
themselves.
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About this
Teaching Guide

Earth Science is a Core Subject taken in the first semester of Grade 11. This learning area is
designed to provide a general background for the understanding of the Earth on a planetary
scale. It presents the history of the Earth through geologic time. It discusses the Earth’s
structure and composition, the processes that occur beneath and on the Earth’s surface, as
well as issues, concerns, and problems pertaining to Earth’s resources.
Implementing this course at the senior high school level is subject to numerous challenges
with mastery of content among educators tapped to facilitate learning and a lack of
resources to deliver the necessary content and develop skills and attitudes in the learners,
being foremost among these.
In support of the SHS for SHS framework developed by CHED, these teaching guides were
crafted and refined by biologists and biology educators in partnership with educators from
focus groups all over the Philippines to provide opportunities to develop the following:
Saysay through meaningful, updated, and context-specific content that highlights important
points and common misconceptions so that learners can connect to their real-world
experiences and future careers;
Husay through diverse learning experiences that can be implemented in a resource-poor
classroom or makeshift laboratory that tap cognitive, affective, and psychomotor domains
are accompanied by field-tested teaching tips that aid in facilitating discovery and
development of higher-order thinking skills; and
Sarili through flexible and relevant content and performance standards allow learners the
freedom to innovate, make their own decisions, and initiate activities to fully develop their
academic and personal potential.
These ready-to-use guides are helpful to educators new to either the content or biologists
new to the experience of teaching Senior High School due to their enriched content
presented as lesson plans or guides. Veteran educators may also add ideas from these
guides to their repertoire. The Biology Team hopes that this resource may aid in easing the
transition of the different stakeholders into the new curriculum as we move towards the
constant improvement of Philippine education.

Parts of the
Teaching Guide

This Teaching Guide is mapped and aligned to the DepEd SHS Curriculum, designed to be highly
usable for teachers. It contains classroom activities and pedagogical notes, and is integrated with
innovative pedagogies. All of these elements are presented in the following parts:
1.
•
•
•
•
•
2.
•
•
•
•
3.
•
•
•
•
4.
•
•
•
•
5.
•
•
•
•
6.
•
•

Introduction
Highlight key concepts and identify the essential questions
Show the big picture
Connect and/or review prerequisite knowledge
Clearly communicate learning competencies and objectives
Motivate through applications and connections to real-life
Motivation
Give local examples and applications
Engage in a game or movement activity
Provide a hands-on/laboratory activity
Connect to a real-life problem
Instruction/Delivery
Give a demonstration/lecture/simulation/hands-on activity
Show step-by-step solutions to sample problems
Give applications of the theory
Connect to a real-life problem if applicable
Practice
Discuss worked-out examples
Provide easy-medium-hard questions
Give time for hands-on unguided classroom work and discovery
Use formative assessment to give feedback
Enrichment
Provide additional examples and applications
Introduce extensions or generalisations of concepts
Engage in reflection questions
Encourage analysis through higher order thinking prompts
Evaluation
Supply a diverse question bank for written work and exercises
Provide alternative formats for student work: written homework, journal, portfolio, group/individual
projects, student-directed research project
3

On DepEd Functional Skills and CHED College Readiness Standards
As Higher Education Institutions (HEIs) welcome the graduates of
the Senior High School program, it is of paramount importance to
align Functional Skills set by DepEd with the College Readiness
Standards stated by CHED.
The DepEd articulated a set of 21st century skills that should be
embedded in the SHS curriculum across various subjects and tracks.
These skills are desired outcomes that K to 12 graduates should
possess in order to proceed to either higher education,
employment, entrepreneurship, or middle-level skills development.

On the other hand, the Commission declared the College
Readiness Standards that consist of the combination of knowledge,
skills, and reflective thinking necessary to participate and succeed without remediation - in entry-level undergraduate courses in
college.
The alignment of both standards, shown below, is also presented in
this Teaching Guide - prepares Senior High School graduates to the
revised college curriculum which will initially be implemented by AY
2018-2019.

College Readiness Standards Foundational Skills

DepEd Functional Skills

Produce all forms of texts (written, oral, visual, digital) based on:
1.
2.
3.
4.
5.

Solid grounding on Philippine experience and culture;
An understanding of the self, community, and nation;
Visual and information literacies, media literacy, critical thinking
Application of critical and creative thinking and doing processes;
and problem solving skills, creativity, initiative and self-direction
Competency in formulating ideas/arguments logically, scientifically, and creatively; and
Clear appreciation of one’s responsibility as a citizen of a multicultural Philippines and a
diverse world;

Systematically apply knowledge, understanding, theory, and skills for the development of
the self, local, and global communities using prior learning, inquiry, and experimentation

Global awareness, scientific and economic literacy, curiosity,
critical thinking and problem solving skills, risk taking, flexibility
and adaptability, initiative and self-direction

Work comfortably with relevant technologies and develop adaptations and innovations for
significant use in local and global communities

Global awareness, media literacy, technological literacy,
creativity, flexibility and adaptability, productivity and
accountability

Communicate with local and global communities with proficiency, orally, in writing, and
through new technologies of communication

Global awareness, multicultural literacy, collaboration and
interpersonal skills, social and cross-cultural skills, leadership
and responsibility

Interact meaningfully in a social setting and contribute to the fulfilment of individual and
shared goals, respecting the fundamental humanity of all persons and the diversity of
groups and communities

Media literacy, multicultural literacy, global awareness,
collaboration and interpersonal skills, social and cross-cultural
skills, leadership and responsibility, ethical, moral, and spiritual
values

Business'Math

60 - 80 HRS

Guidelines to the Business Math
Teaching Guides
INSTRUCTION
The Business Math track is designed to run for 60 to 80 hours which is approximately half of a school year.
You may start the discussion of the Business Math track by giving a bird’s-eye view of the whole curriculum. (See Introduction and Motivation
sections of the Buying and Selling Teaching Guides for an illustration on how to introduce/kick-off this track.).
The outline of the curriculum should be imparted to the students with the emphasis that all topics that will be discussed should be integrated
into a business proposal, to be presented on the last week of the semester.

SUGGESTED OUTLINE OF CURRICULUM
I. Fundamental Operations (12 to 16 hours)
II. Ratio and Proportion (6 to 8 hours)
- First Long Exam III. Buying and Selling (16 to 24 hours)
- Second Long Exam IV. Salaries and Wages ( 12 hours to 16 hours)
- Third Long Exam V. Presentation and Analysis of Business Data (12 hours to 16 hours)
Note: Before start of lecture under this topic, divide the class into groups. Each group has to come up with a business proposal which
they will present on the last week of the semester. (See teaching guidelines under this topic for a better picture of what the students need
to do for their group project. A sample set of criteria is provided as a guide for evaluation of progress of these proposals.)

PRESENTATION OF BUSINESS PROPOSALS
It is advised that:
- a short seatwork/quiz (2-5 very simple questions/problems reflecting basic concepts) be given on the second meeting of each content topic.
This is to evaluate understanding of what has been discussed the previous day. The goal is for each student to get at least a passing score, if
not perfect, for each given seatwork/quiz.
- a regular seatwork/quiz (5-10 questions/problems) be given before each class ends. This is for regular assessment of the students to check
their understanding of the discussed topic of the day.
- the teacher prepare handouts or reading materials to be given to students for advanced reading (at least 2 days prior to the first meeting of
the content topic).
Use this cycle for each content topic:
School Day

Description

First meeting

Give an overview of the topic. As an introduction, you can give a sample case that relates to the topic. The rule for this day is
that the students should be allowed to refer to their notes, books, or discuss the topic with their classmates. This rule will
gradually change to a more formal way of discussion. This applies more to schools with limited resources such as internet,
computers and books.
At the end of the day, give homework (reading or computation) for the next day's short quiz. It can be about the terms and
definitions needed for the topic.

Second meeting

Give a short quiz or pre-test at the start of the day (See above advice.). After the pre-test, the regular discussion formalizes
the terms, definitions, techniques and formulas for the given topic. End the day with another short quiz (see the description of
regular quiz) which should assess the students' understanding or grasp of what has been discussed this day.

Third meeting up to Last
day of Topic Cycle

During this period, assessment should be done regularly in the form of short or regular quizzes, seatwork, board work or
recitation.

Business Math

Fundamental Operations on Fractions
Content Standards
The learners demonstrate an understanding of fractions.
Performance Standards
The learners are able to perform the operations on fractions: addition,
subtraction, multiplication, and division.

LESSON OUTLINE
Introduction Recall the concept of fraction as one of the
basic mathematical concepts introduced in
the earlier grade levels. Discuss the
objectives of re-introducing fractions,
highlighting its importance and various
applications in business as well as other
fields.

Learning Competencies
Perform fundamental operations on fractions. ABM_BM11FO-Ia-1
Specific Learning Outcomes
At the end of this lesson, the learners will be able to:
•
•
•
•
•
•
•
•
•
•
•
•
•
•

distinguish between prime, composite and relatively prime numbers;
illustrate the concept of fractions through visual models and acquire a
quantitative understanding of fractions;
represent fractions as proper/improper fractions or mixed numbers;
identify and generate equivalent fractions;
simplify fractions;
arrange fractions into ascending/descending order;
express a number as a product of powers of primes and solve for the least
common multiple of two or more numbers;
convert dissimilar/unlike fractions to similar/like fractions;
represent operations of fractions through visual models;
add/subtract similar fractions;
add/subtract dissimilar fractions;
multiply/divide fractions;
simplify complex fractions; and
solve problems involving operations on fractions.

4 HOURS

Motivation
Instruction

Practice

Materials

Ask the class to cite circumstances wherein
fractions are used.
a. Review on proper/improper fractions,
mixed numbers, similar or like fractions,
equivalent fractions, greatest common
factor (GCF), least common multiple
(LCM)
b. Lesson proper
Seatwork, group work, assignment
(Formulate business problems that will apply
operations on fractions)
• Computers
• Wi-fi/Internet Connection

Resources
(1) C.P. McKeague, Prealgenra
(2) E.P. Vance, Modern Algebra and Trigonometry
(3) Bezuk, N., and Cramer, K. (1989). Teaching About Fractions: What,
When, and How? www.cehd.umn.edu/ci/rationalnumberproject/
89_1.html

DAY ONE
INTRODUCTION
Ask students how fractions were introduced and defined in their previous grade levels. Call some
students to the board to give examples of fractions and draw corresponding visual representations.
Then discuss the objectives of re-introducing fractions which include reinforcement of concepts,
sharpening their skills, and enrichment on the topics through applications on business and other
relevant fields.

MOTIVATION
Make the students realize the importance of fractions through practical examples. Start by asking the
students to cite circumstances, based from their own experiences, where fractions were used. You may
add more examples, preferably those which apply in everyday life and are relevant to certain jobs or
professions.
• Practical Examples
1.
2.
3.
4.
5.
6.
7.
8.

telling time (draw clock showing different positions of hour/minute hands)
budgeting money
discount ads such as “half the price”
comparing prices of the same item in a grocery store (reduce the price per unit of measurement,
e.g. which is cheaper: a - kilo bag costing PhP30 or a 2-kilo bag of the same item costing PhP250?)
measurements of ingredients in a recipe (being able to compute the measurements of ingredients if
servings are to be increased or decreased)
reading of car’s fuel level
slicing portions of a cake or pizza
measuring fabric or clothing material

• Examples related to tasks, jobs or professions:
1. carpenters, plumbers, electricians (measurement of construction materials, pipes, wirings, tools,

Teacher Tips:
You may divide the class into groups of 5
members. Each will create a scenario
involving fractions and operations involving
fractions. This is , in a way, evaluating the
previous knowledge of the students on the
subject matter. See Example on the left as
an illustration for this exercise.
Allot 5-10 minutes for the students to
confer with each other. From these groups,
select two to three groups who will present
in class what they have created.

etc.)
2. scientists, like chemists (measurements of chemicals or solutions used for experiments)
3. medical doctors (prescriptions of medicine dosage)
4. lawmakers (certain laws such law on succession)
End the motivation part by mentioning that subsequent topics will cover how to add/subtract, multiply,
and divide fractions and give a practical example that will illustrate all these concepts about fractions
(actual solutions need not be discussed; just mention which operation/s may be applied to solve the
problem).

DAY TWO (1 HOUR)
INSTRUCTION
A. Review of Basic Concepts
1. Recall the definition and give examples for each of the following:
A. Prime number– a positive integer (except 1) whose factors are only 1 and itself
Examples: 5, 13, 127

Teacher Tips:
Recall the concept of fraction as introduced
in earlier grade levels using visual models.

B. Composite number– a positive integer (except 1) which can be expressed as a product of two or
more positive integers, i. e., it has other factors besides 1 and itself
Examples: 28, 39, 100
C. Relatively prime numbers – positive integers which do not have common prime factors
Examples: 6 and 35, 4 and 121
2. State the formal definition of a fraction as a ratio of integers, i.e. , where a and b are integers and b
0. The fraction is undefined if denominator is zero and numerator is non-zero; indeterminate, if both
numerator and denominator are zeros.
3. Proper/Improper fractions; Mixed numerals
A. Give specific fractions with corresponding visual representations showing proper fraction as a

Teacher Tips:
Define formally a fraction as a ratio of two
numbers but emphasize that a fraction must
be viewed as a single number and not as
two numbers. Use number line to show
location of fractions alongside with other
numbers such as whole numbers, decimals,
irrational numbers, etc.

portion of a whole; improper fraction (express also as a mixed numeral) as a sum of whole(s) and
portion of a whole. (Visual models maybe in the form of rectangular blocks, pie charts, number
lines, etc.)
Examples:

Teacher Tips:
Visual representations should have been
taken in the earlier grades, hence this part
will just be a review. Let the students
explain the visual representations on the
board and explain them to the class. This
will also test whether they have really
understood the concept of fractions and the
fundamental operations on fractions.

2
5

5
5

+

8
5

3
5

or 1 3
5

B. Emphasize fraction as a single number by positioning several examples of fractions (proper/
improper fractions, mixed numbers on the real line.)
Examples:

1
2

,

5
4

0

,62
3

1
2

5
4

6 2
3

4. Equivalent fractions

Teacher Tips:

Start by giving examples such as

1
2

and

2
4

,

2
3

and

6
9

, and show corresponding visual representations:

When drawn on the board, the same figure
1
is used. For instance, after drawing 2 ,
divide the same figure into 4 parts to show
2
.
4

1
2

=

2
4

2
3

=

6
9

Then, show how to generate equivalent fractions using the following principle:
a
b

=

a•c
b•c

, b, c ≠ 0

Examples:
(i)

1
2

=

1•2
2•2

=

2
4

, hence

1
2

and

2
4

are equivalent fractions

(ii)

2
3

=

2•3
3•3

=

6
9

, hence

2
3

and

6
9

are equivalent fractions

5. Simplification of fractions or reducing a fraction to its lowest term
(a) Apply above mentioned principle on equivalent fractions.
Examples:
(i)

2
4

since

in lowest terms is
2
4

=

1•2
2•2

=

1
2

1
2

(ii)

9
6

since

in lowest terms is
9
6

=

3•3
2•3

=

3
2

3
2

(b) An alternative solution is to divide the numerator and denominator by their greatest common factor
(GCF).

Teacher Tips:
Note that dividing both the numerator and
denominator by the same number is also an
application of the principle:

Examples:
(i) 4 is the GCF of 24 and 20, hence
i.e.

24
20

in lowest terms is

36
63

in lowest terms is

=

24÷4
20÷4

=

6
5

36
63

=

36÷9
63÷9

=

=

a•c
b•c

, b, c ≠ 0

24
20

=

24÷4
20÷4

= 20 • 1 =

For instance,

6
5

(ii) 9 is the GCF of 36 and 63, hence
i.e.

24
20

a
b

1

24 • 4
4

6
5

4
7

4
7

6. Similar or like fractions (defined as fractions having the same denominator)
Give examples like

4
7

and

12
21

7. Ordering fractions (start with showing simple cases which do not require computations)
(a) Simple Cases
• Approximate ordering of fractions by comparing them with simple ones, like

Teacher Tips:
1
2

or 1.

Learners must know the relative size of
fractions or must have a quantitative
understanding of fractions.

Examples:
(i)

8
17

is less than

Teacher Tips:
Tell students that in comparing fractions,
comparing separately the numerators and
denominators does not work, as shown in
examples:

3
4

(although 8 > 3 and 17 > 4)
8
17

1
2

Justification: Observe that is less than (since numerator 8 is less than half of 17) while
greater than 12 (since numerator 3 is greater than half of its denominator).
(ii)

7
6

is less than

3
4

is

29
30

(although 7 < 29 and 6 < 30)
Justification: Observe that

7
6

is greater than 1 (since 7>6) while

29
30

is less than 1 (since 29<30)

• To compare similar/like fractions, compare the numerators just like whole numbers, i.e. the larger
the numerator, the larger is the value of the fraction. (Use visual models to show why in this case the
principle is the same as that of whole numbers.)
Example:
3
10

<

7
10

• To compare fractions with the same numerator, the larger the denominator, the smaller is the value
of the fraction. Refer to this as an “inverse relationship” between the size of the denominator and
the size of the fraction and illustrate with visual models.
Example:
2
4

<

2
3

8
17

<

3
4

and

7
6

>

29
30

A bar when divided into 4 equal parts will have each piece smaller than when it is divided into 3 equal parts, i.e. as the denominator gets
bigger, the number of divisions increases. Hence, the fractional part gets smaller.
(b) In general, ordering fractions may be done by converting them first to similar fractions and then making a comparison on the resulting
numerators.
Example:

1
360

<

7
54

since

1
360

3

= 1080 and

7
54

=

140
1080

(conversion to similar fractions is discussed below)
8. Steps to convert fractions to similar fractions:
i.

Express each denominator as a product of its prime factors (also referred to as prime factorization); repeating prime factors must be
expressed in exponential form.

Example:
1
Given the fractions 360 and

7
54

, the prime factorization of the denominators are 360 = 23 • 32 • 5 and 54 = 2 • 33.

ii. Solve for the least common multiple (LCM) of all the denominators (also referred to as the least common denominator (LCD))
The LCD is equal to the product of all the unique prime factors found in the denominators. Each is raised to the highest exponent appearing in
any of the denominators.
Example:
Find the LCD of

1
360

and

7
54 .

Solution: Since 360 = 23 • 32 • 5 and 54 = 2 • 33 then the LCD = 23 • 32 • 5 = 1080
iii. Convert each fraction to an equivalent fraction having the LCD as its denominator. To do this, divide the LCD of the fraction by its
denominator and multiply the resulting quotient to its numerator. The resulting quotient may be easily identified by comparing the prime
factorization of the LCD and the denominator being considered.

Using the above example, 1080 ÷ 360 = 3 and 1080 ÷ 54 = 20 = 22 • 5
Thus,

1
360

=

1•3
360 • 3

3
= 1080
and

7
54

=

7 • 22 • 5
54 • 22 • 5

7 • 20
140
= 54
• 20 = 1080

B. Fundamental Operations on Fractions

Teacher Tips:

1. Addition/Subtraction of Fractions

The student must be able to apply
systematically the procedures in adding,
subtracting, multiplying and dividing
fractions.

• Start with the sum of two similar fractions (illustrate with visual models).
Example:
3
10

+

4
10

=

7
10

This leads to the following rule:
a
c

+

b
c

=

a+b
c

,c≠0

Recall the suman example in the motivation part:
Five students (namely A,B,C,D,E) are to share equally with each other one bilao of suman for their
merienda. If for some reason, B has to leave and decides to give her share to C, what fraction of the
suman will C have?
Answer:

1
5

+

1
5

=

2
5

• To add/subtract fractions with different denominators, we first convert the fractions to similar fractions
and then apply the above rule.
Examples:
1.

2
3

2.

1
360

3.

1
7

+

+

1
4

7
54

+
1
4

8
12

=

-

+

=

5
28

=

3
12

=

11
12

+

140
1080

3
1080
4
28

+

7
28

(LCM of 3 and 4 is 12.)

-

=

5
28

6
28

(LCM of 360 and 54 is 1080.)
=

3
14

(LCM of 7, 4, and 28 is 28.)

Note: Final answers should be in lowest terms.

a
b

•

c
d

=

ac
,
bd

Example:
3
5

=

3
10

“

1
5

of

3
5

is equal to

3
“
10

Recall the suman example in the motivation part:
If the total cost of the suman is PhP225 and assume equal contributions, how much will
each student pay?
Answer:

1
5

• 225 =

225
5

= Php 45

(i)

(ii)

More examples should be given particularly
word problems that will show the
application of operations on fractions.

b, d ≠ 0

How to get the resulting product of two fractions using visual models.

•

Cite some common mistakes such as adding
fractions by getting the sum of the
numerators and denominators.

Note: Remind students that final answers
should always be in lowest terms or its
simplest form.

2. Multiplication of fractions

1
5

Caution students of conflicting rules
between fractions and whole numbers.

Examples:

143
1080

=

Teacher Tips:

Suppose A does not have enough money and D agrees to pay two-thirds of what A should pay, what fraction of the total cost will D pay for A?
Answer:

2
3

•

1
5

=

2
15

of Php 225

3. Division of fractions
Division by a fraction is the same as multiplication by its reciprocal. The rule is
a
b

÷

c
d

=

a
b

•

d
c

=

ad
bc

Show the resulting quotient of two fractions using visual models.
Example:

8
3

÷

2
3

=

8
3

•

3
2

=4

(Draw the real line from 0 to
2
3

. Then, show that the line segment from 0 to

2
3

0

8
3

can be divided into four equal portions, each has a length of

2
3

}
}
}
}

2
3

8
3

1

This shows that there are four

8
3

2

2
3

’s in

8
3

3

Recall the suman example:
1

If only 2 cup of latik is left and the only measuring cup available which can be used to divide the latik among the barkada is
everyone get a share of the latik?
Answer: No, since

1
2

÷

1
8

=

1
2

•

8
1

8

= 2 or 4.

This means that only 4 persons can each have a

1
8

cup share of latik.

1
8

cup, will

2
3

.)

C. Complex Fractions
A complex fraction is a fraction whose numerator and/or denominator is/are also fractions or
combinations of fractions. A complex fraction may be simplified by reducing the entire numerator and/
or entire denominator into single fractions and applying the rule on division of fractions.
2
5

Example:

4
7

+

1
3

-

1
2

=

5

6
15

+ 15

8
14

7
14

-

11
15

=

=

1
14

11
15

14
1

•

=

154
15

Sample Problems:
A. Perform the indicated operations and simplify.
1.

3
4

1
2

- (3

Solution:

3
4

+ 11
)+6
8
- (3

1
2

+

5
9

11
)
8

+6

5
9

=

3
4

-(

=

3
4

-

7
2

7
2

-

+ 11
)+
8
11 59
+9
8

59
9

=

54 - 252 - 99 + 472
72

=

175
72

Note that 4 = 22, 8 = 23, and 9 = 33. Thus, LCD = 23 • 32 = 72.

2. 6

1
4

÷(

Solution:

2
5

Teacher Tips:

6

- 8 10 )
6

1
4

÷(

2
5

6

- 8 10 ) =

25
4

÷(

2
5

-

43
5

)=

25
4

÷ (-

41
5 )

=

25
4 •

5

125

(- 41 ) = - 164

Note that 8= 23, 225 = 32 • 52, and 36 = 22 • 32. Thus, LCD = 23 • 32 • 52 = 1800.

Recall the PEMDAS (Parenthesis, Exponent,
Multiplication, Division, Addition,
Subtraction) Rule in the order of operations.

3.

1
5

- 7 98 + 10
3

4
5

3

-27

Solution:

entire numerator =

1
5

- (8 +

entire denominator = 3 +
Therefore,

1
5

- 7 98 + 10
3

4
5

3

-27

=

4
5

1
8

= (2 +

83
40

1
5

-

1
8

=

83
40

)=1+

4
5

-

3
7

=1+

) + 10 = 2 +

÷

3
7

48
83
35 = 40

•

35
581
48 = 384

13
35

=

48
35

197

or 1 384

B. Solve for the required values.
3

1. Find the value of x that satisfies the equation 156 + x + 5 = 30.
Solution: Multiplying both sides of the equation 156

3
+x + 5

Teacher Tips:
= 30 by (x + 5),

we get 156(x + 5) + 3 = 30(x + 5).
156x + 780 + 3 = 30x + 150
156x - 30x = 150 – 780 – 3
126x = –633
x=-

633
126

or -

211
42

3

2. A small pack of gulaman powder requires 1 4 cups of water for cooking. How many cups of water
are needed to cook 7 12 packs of gulaman?
Solution: (1

3
4

)(7

1
2

)=(

7
4

)(

15
2

) = 105
or 13
8

1
8

cups of water

It is assumed here (Sample B.1) that
students have already taken up solving
equations or systems of equations in the
previous grade levels. Otherwise, you can
skip this item.

3

3. A complete set of a grade school uniform requires 1 4 meters of white cloth for the blouse and 2
much clothing material of each color is required for 35 sets of uniform?
Solution:

(1
(2

3
4
1
3

)(35) = (
)(35) = (

7
4
7
3

245
4
245
= 3

)(35) =

or 61

)(35)

or 81

1
4
2
3

3
5

passed the exam, then

Another solution to consider that

3
5

2
5

meters of blue cloth
3
5

passed the test, how many students failed the test?

failed it. Thus, the number of students who failed the exam is

(120) =

360
5 =

meters of blue cloth for the pants. How

meters of white cloth

4. If a class of 120 students took the Business Math exam and
Solution: If

1
3

2
5

(120) =

240
5

= 48.

72 students passed. Hence, 120 - 72 = 48 students failed.

5. Len bought a lot measuring 450 square meters. If 25sq.m. is allotted for a storage room, what fraction of the entire lot is the storage room?
Solution:

25
1
450 = 18

of the entire lot is allotted for the storage room

Business Math

4 HOURS

Ratios
Content Standards
The learners demonstrate an understanding of the key concepts of ratios.
Performance Standards
The learner is able to:
1. formulate and solve problems involving ratios;

LESSON OUTLINE
Introduction Knowledge of fractions, decimals, percent as
/Review
prerequisite to ratio and proportion

Motivation

2. use the concept of ratios in making life decisions.

Instruction
Learning Competencies
The learner is able to:
1. compare and differentiate ratio and rate; ABM_BM11RP-Ie-1
2. write ratios illustrating real-life situations. ABM_BM11RP-Ie-2
Prerequisite Knowledge
Knowledge of fractions
Specific Learning Outcomes
At the end of the unit, the learner will be able to:
•
•
•
•
•
•
•

define and give examples of a ratio;
express a ratio as a fraction in simplest form (odds form and fractional
form);
simplify a ratio involving rational numbers or decimals;
use ratios to compare measurements;
solve ratio problems;
define and give examples of rate and unit rate;
differentiate between and solve problems involving ratio and rate

Practice

Evaluation

Materials

The Inheritance Problem, The Piece of
String, etc. (may be given per day, as
needed)
Ratio concepts and applications

240

Give examples of ratio, rate, and unit rate;
write a ratio as a fraction in simplest form;
use ratios to compare measurement; and
solve ratio problems
Formative as lesson progresses. Takes the
20form of guided practice and homework
30
which are to be discussed the following day;
Summative after ratio and related topics such
as rate and unit rate have been covered.
Worksheets of Exercises

Resources
(1) Pre-Algebra (Prentice Hall Mathematics);
(2) New Mathematics Counts (Marshall Cavendish Education);
(3) internet access

5

FIRST THREE HOURS
INTRODUCTION (5 MINS)
A. Communicate the learning objectives for the day. Write them on the board.
1.
2.
3.
4.
5.
6.

define and give examples of a ratio;
express a ratio as a fraction in simplest form(odds form and fractional form);
simplify a ratio involving rational numbers or decimals;
use ratios to compare measurements;
write ratios illustrating real-life situations; and
solve ratio problems.

B. Review how to simplify fractions including mixed numbers and complex fractions. Let them recall reducing fractions using the property:
ax
= xy
ay

, where a≠0, y≠0.

MOTIVATION (FOCUSING EVENT)
Tell the students that the following are some nutritional information for a pack of oatmeal:
Serving Size: 35g Serving per package: 11
Nutrients

per 35g

Energy (kcal)

142

Protein (g)

3.5

Carbohydrates (g)

27.3

Dietary fiber (g)

1.8

Magnesium (mg)

27.3

Show the ratio of the amount of the following:
a. protein to carbohydrates – 3.5 : 27.3
b. carbohydrates to dietary fiber – 27.3 : 1.8
c. protein to serving size – 3.5 : 35→1 : 10
d. dietary fiber to energy – 1.8 g : 142 kcal→9 g : 71 kcal
Ask the students what do they notice in the examples above.
(Possible answers: In the use of the symbol ( : ), the order is important because some ratios are
converted to integer values, the last example is not dimension-less or unit-less)
Teacher Tips:
Ratio can be conceptualized in many
different ways--usually expressed as a
fraction. That is why a fraction is often
called a “rational number” because the
word rational also means “having to do with
ratios.” Comparison is a widely used and
important application of ratio.

INSTRUCTION/DELIVERY
Define what a ratio is.
A ratio is a comparison of two quantities by division.
The ratio of a to b can be written in two ways:
a. as a:b (odds notation), where the symbol “:” is read as “is to”; or
b.

a
b

, b≠0 (fractional notation)

Example 1:
The ratio of 10 to 12 may be written as 10:12 (odds notation) or
Example 2:
Simplify the following ratios to their simplest form.
a.

1
3

:

3
4

b. 1

1
3

:

3
4

c. 0.09:0.12

10
12

(fractional notation).

In the sports world, there are many
situations where ratios are used. You may
mention basketball statistics, for example.
The ratio of two numbers is a way of
comparing them. If we say that the ratio of
two numbers is 3 is to 1, this means that the
first number is thrice as large as the second
number. The ratio of the two numbers can
be expressed as a fraction, where the first
number in the ratio is the numerator and
the second number in the ratio is the
denominator.
Note that we handle ratios the way we
handle fractions. That is, when we say that
the ratio of 5 girls to 10 boys is the same as
1 to 2, we are actually saying the following:
5
1
= 2 (reduced to lowest terms)
10

Teacher Tips:
Solution:
To simplify a ratio involving rational numbers, multiply each of the quantities by the LCM of their
denominators.

Sample 1
If there are 2 boys in a group of 8 students,
2
we say that 8 of the students are boys or
the ratio of boys to the number of students
is 2:8 or 1:4.

a. The LCM of 3 and 4 is 12; hence,
1
3

:

3
4

1
3

→ 12 (

): 12 (

3
4

) → 4:9

Alternative solution: (Reduce/simplify the way you would a complex fraction.)
1
3

:

3
4

=

1
3
3
4

1
3

=

x

4
3

=

4
9

or 4:9

b. The LCM of the denominators of 1
1

1
3

:

3
4

→

4
3

3
4

:

4
3

12 (

→

): 12 (

3
4

1
3

:

3
4

is 12.

) → 16:9

Alternative solution:
1
1

1
3

:

3
4

=

1
3
3
4

=

4
3
3
4

=

4
3

x

4
3

= 16
9 or 16:9

c. When a ratio is in decimal form, write its equivalent form without the decimals then reduce the ratio
as needed. The ratio 0.09 : 0.12 may be cleared of decimals by multiplying both the numerator and
denominator by 100. That is,
0.09 0.09 x 100
=
0.12 0.12 x 100

=

9
12

=

3
4

Problems involving fractions may be looked
at as ratio problems as well. Hence, the
terms ratios and fractions are
interchangeable, as given in the following
examples.

or 3:4

Alternative solution: Convert to fraction so as to show which power of 10 is to be multiplied to the
ratio.

Sample 2
In a class of 40 students, 16 are from the
city and 24 are from the provinces. What
fraction of the students is from the
provinces? What is the ratio of students
from the provinces to those from the city?
Solution:
The fraction of students from the provinces
24
3
is given by 40 or 5 in lowest terms. That is,
the ratio of students from the provinces to
the total number of students in the class is
3:5. The ratio of students from the
24
provinces to those from the city is 16 or 3:2.
Point out that probability is a ratio.
Sample 3
A marketing executive found that 300 of the
500 customers who entered a store on a
weekend made a purchase. Based on this
survey, what is the probability that a
randomly selected customer on a weekend
will make a purchase?
Solution:
Since 300 out of 500 customers in a similar
situation made a purchase, we use this ratio
to estimate the probability; that is,

300

p = 500 = 0.6
9
100
0.09
0.12 = 12
100

=

9
12

=

3
4

Instead of just letting students reduce given
ratios to their lowest forms, it would be
better if the ratios are given as problems
like the one in Example 3.

or 3:4

Example 3:
In a class of 40 students, the ratio of passing grades to failing grades is 5 to 3. How many failed the
course?
Solution:
The ratio 5 to 3 (or 5:3 or
That is,
3
8

of the class failed or

3
8

5
3

) indicates that for every 5 + 3 = 8 students, there are 3 who would fail.

(40) = 15 students failed.

How do we use ratios in measurement? When comparing measurements, we use the same unit of
measurement in the numerator as in the denominator. (In this case, a ratio has no unit.)
Example 4:
A chocolate cake requires an average of one hour of baking time while a cupcake requires only 20
minutes of baking time. What is the ratio of baking time for chocolate cake to that for the cupcake?
Express you answer in simplest form.
Solution:
The chocolate cake requires 1 hour or 60 minutes to bake. The cupcake requires 20 minutes to bake.
Therefore, the ratio of the baking time for the chocolate cake to that for the cupcake is 60:20. In
simplest form, this is 3:1. (Note that the final answer has no unit.)
Example 5:
Write the ratio, 28 days to 8 weeks, as a fraction in lowest terms.

Solution:
Change 28 days to weeks: 7 days = 1 week, so 28 days = 4 weeks. Therefore,
of 28 days to 8 weeks is 1:2.

4 weeks
8 weeks

=

1
2

. The ratio

Would the answer be the same when you write the number of weeks as a number of days? Explain.
One application of ratio is finding the size or value of different groups of quantities given the ratio.
Teacher Tips:
Example 6:
A piece of string, 20 cm long, is divided into two pieces in the ratio 3:2. What is the length of each of
the two pieces of string?

Length
2.54 cm = 1 inch, or 1 cm = 0.394 in.
1 m = 3.28 ft,, or 1 m = 39.37 in.
I km = 0.6214 mile, or 1.609 km = 1 mi.

Solution:
Ratio = 3:2
Therefore, the Number of parts = 3 + 2 = 5
Length of each part =

Here are some conversion factors not
mentioned in Example 6.

20
5

Volume

= 4 cm

0.946 liter = 1 quart, or 1 liter = 1.06 qts.

Length of the longer piece = 4 cm 3 parts = 12 cm
Length of the shorter piece = 4 cm 2 parts = 8 cm
Alternative Solution:
The total number of equal parts = 3 + 2 = 5.
The length of the longer piece =
The length of the shorter piece =

3
5
2
5

of the length of the whole string =
of the length of the whole string =

3
5
2
5

x 20 = 12 cm.
x 20 = 8 cm .

Aside from the examples above, we have the following problems where ratio is used to illustrate reallife situations.

Example 7:
a. We always use ratio in cooking: the ratio of eggs to flour; the ratio of salt to water; the ratio of chickens to pork.
b. When at the grocery store, I buy 5 bananas for 60 pesos. The ratio is written as 5:60 or 60:5 or 12:1.
c. At a grocery store, there was a sale of buy one take one free loaf of bread at PHP70. That is, for every loaf of bread you buy, you get
one free. The ratio is 1:1.

CHECKING FOR UNDERSTANDING
A. Write each of the following ratios as a fraction in simplest form. None of the answers should contain decimals.
Solution
1. 10 to 12

1.5 to 6

2. 54 to 27

2 to 1

3. 19.38

1:2

4. 250:125

2:1

5. 250 to 1000

1 to 4

6. 1

3 to 1

7. g

5 to 7

8. 4

9 to 7

9. f

45 to 63

10. f

3 to 1

11. 4
12. 3
13. 4
14. 4
15. 4

B. Do as indicated.
1. A survey asked 130 students which between the subjects Accountancy and Marketing is their preference. The result is given by the table
below.
Response

Solution

Accountancy

70

Marketing

60

Total

130

Write each of the following ratios as a fraction in simplest form.
a. students who prefer Accountancy to all students surveyed;
b. students who prefer Marketing to students who prefer Accountancy.
Solution:
70
7
( 13
)
a. 70 to 130 (7 to 13) or 70:130 (7:13) or 130
60 6
b. 60 to 70 (6 to 7) or 60:70 (6:7) or 70 ( 7 )

2. A family of 5 people whose gross monthly income is PhP30,000 budgeted the following amounts for their major monthly expenditures:
House Rent

Php 8,000

Food

Php 6,000

Electricity

Php 2,000

Others

Php 1,000

a.
b.
c.
d.

What is the ratio of the house rent to the food bill?
What is the ratio of the food bill to the gross monthly income of the family?
What is the ratio of the electricity bill to the food bill?
What is the ratio of the other expenses to the gross monthly income of the family?

Solutions:
a. 8,000
=
6,000

8
6

=

4
3

or 4:3 or 4 is to 3

b. 30,000 = 30 =

6,000

6

1
5

or 4:3 or 4 is to 3

2
6

=3

c.

2,000
6,000

=

1,000

1

1

d. 30,000 = 30
3. Write each ratio as a fraction in simplest form.
a.
b.
c.
d.

In Metro Manila, 7 out of ten people live in rented homes.
In a village, 120 homes in 130 have cable TV connection.
In the Philippines, 35,000,000 out of 100,000,000 people are active in Facebook.
In a college, there are 120 students on scholarship out of 500 students.

Solutions:
a.
b.
c.
d.

7:10
120:130 or 12:13
35:100
120:500 or 12:15 or 4:5

4. To make a 500-g cake, 6 cups of flour, 3 cups of butter, and 1.5 cups of sugar are needed. Write down the ratio of:
a. the amount of sugar to the amount of flour;
b. the amount of flour to the amount of butter to the amount of sugar.

LAST 1 HOUR
INTRODUCTION (5 MINS)
A. Communicate the learning objectives for the day. Write them on the board.
1.
2.
3.
4.
5.

define and give examples of rate;
define and give examples of unit rate;
differentiate between ratio and rate;
solve problems involving rate and unit rate; and
write ratios illustrating real-life situations.

B. Review: Recall that a ratio is a comparison of two quantities by division.

MOTIVATION (FOCUSING EVENT)
Let students group themselves in small groups. The task is to investigate which prices at supermarkets
are better buys by finding costs for different quantities of the same item such as laundry soap, milk,
bottled water, etc. They are to compare the price per unit within the same brand. Let them find out if
the larger size is always the best buy.

INSTRUCTION/DELIVERY (50 MINS)
Define what a rate is.
A rate is a ratio that compares quantities of different units. A unit rate is a rate that has a
denominator of 1; that is, a rate for one unit of a given quantity.
Example 1:
If you drive 120 km in 2 hours, then your rate can be expressed as the ratio of kilometers to hours; that
is 2120km
.
hours

Teacher Tips:
Ask students what manufacturers do to
convince shoppers that their product is the
cheapest. (Answers may vary depending on
the product.)

Teacher Tips:
A rate is also a ratio. While a ratio
compares two quantities of the same kind, a
rate compares two quantities of different
kinds or two unlike quantities. A rate is a
ratio that is used as a form of measurement.

Your unit rate is

60km
1 hour

or 60 km/hr. (This is your average rate.)

interest
principal

Example 2:
A car travels 120 km on 10 liters of gas. Give the ratio of kilometers to liters (the rate) and express as a
unit rate.
Solution:
The ratio of kilometers to liters is

Note: If a PhP5,000 deposit earns PhP250
simple interest in one year, then the ratio of
interest to principal is

120 km
10 liters

. The unit rate is 12 kilometers
= 12 kilometers/liter.
liter

CHECKING FOR UNDERSTANDING
A.
1.
2.
3.
4.
5.
6.

Write the unit rate.
300 km in 5 hours
210 words in 5 minutes
450 km on 45 liters
Php 1,200 for 3 hours
64 feet in 2 seconds
Php 150 for 5 liters

B.
1.
2.
3.
4.
5.

Find each unit rate.
A car travels 600 kilometers in 12 hours.
A pump moves 100 liters in 8 minutes.
A group of students cleans 200 square meters of yard in 4 hours.
Children can eat 30 slices of pizza in 15 minutes.
A person on a diet loses 10 kilograms in 4 weeks.

C. Do as indicated.
1. An airplane travels 3,500 kilometers in 5 hours. What is the unit rate of the plane?

=

250
=
5000

0.05 = 5%.

This is called the interest rate.

Solution: 3,500 km/5 hours reduces to 700km/hour, the unit rate.
2. When you go shopping, you may find the same items packaged in various sizes or quantities. Of course, the item with the lesser unit price is
the better buy.
A. Find the better buy: 6 handkerchiefs for Php 240 or 10 handkerchiefs for Php 399.
B. Find the better buy: 12 notebooks for PhP858 or 20 notebooks for PhP1,420.
Solution:
A. The unit price for PhP240/6 handkerchiefs is PhP40 while that of the PhP399/10 handkerchiefs is PhP39.90. Hence, the better buy is the 10
handkerchiefs for PhP399.
B. PhP858/12 notebooks gives PhP71.50/notebook while PhP1,420/20 notebooks gives PhP71/notebook. Hence, the better buy is the 20
notebooks for PhP1,420.

Business Math

Relating Fractions, Decimals, and
Percent

4 HOURS

LESSON OUTLINE

Content Standards
The learners demonstrate an understanding of the relationship among
fractions, decimals, and percent.
Performance Standards
The learners are able to work with fractions, decimals, and percent.
Learning Competencies
1. Perform fundamental operations on fractions and decimals.
ABM_BM11FO-Ia-1
2. Express fractions to decimals and percent forms and vice versa.
ABM_BM11FO-Ia-2
3. Illustrate how decimals and fractions can be written in terms of percent.
ABM_BM11FO-Ib-3
Specific Learning Outcomes
At the end of this lesson, the learners will be able to:
•
•
•
•
•
•
•
•

Introduction Relate decimals to previous lesson on
fractions

Motivation

Instruction

Cite practical examples where decimals are
used. Mention some advantages of using
decimals over fractions.
a. Review on the concept of decimals, place
value, ordering of decimals, rounding
decimals
b. Lesson proper

Practice

Seatwork

Evaluation

Quiz

Materials

Resources
add/subtract/multiply/divide decimals;
(1) McKeague, Charles P., Prealgebra, Wadsworth Publishing Company,
Belmont California, 2nd ed. (1992)
convert fractions to decimals;
(2)
Sample bills, receipts
convert terminating and repeating decimals to fractions;
convert decimals to percent;
convert percent to decimals;
convert fractions to percent;
arrange in ascending/descending order a combination of decimals and fractions; and
add/subtract/multiply/divide combination of decimals and fractions.

INTRODUCTION
Having discussed fractions in previous lessons, decimals may be introduced as another form or representation of fractions. Topics discussed
under fractions, such as ordering and fundamental operations (addition, subtraction, multiplication, and division) will also be applied to
decimals.

MOTIVATION
1) With the participation of students, enumerate several practical instances where decimals are used.
Examples:

-

money matters (payslips, bank accounts, bills, receipts, financial reports, receipts, etc.)
computations shown on calculators
readings of gasoline consumption
car’s odometer readings

2) Show instances wherein it is easier to deal with decimals than fractions:
1

2

3

a) Adding fractions such as 10 + 5 + 12 involves a longer process compared to adding its decimal counterparts 0.1 + 0.4 + 0.25. As previously
discussed, addition of fractions would involve determination of the least common denominator and conversion to similar fractions, whereas
adding decimals is just like adding whole numbers.
b) It is also easier to identify which is smaller or larger between decimals as compared to fractions. For example, ordering the decimals 0.234,
7
3
0.5011479, 0.0978, 0.53333 is a lot easier than comparing the fractions 209
, 115
, 45
, 12 .
99 606

INSTRUCTION
A. Review
1. Concept of Decimal
A decimal is a representation of a fraction whose denominator is a multiple of 10.

Examples:
1
10

= 0.1

2
100

= 0.02

456
100

56
= 4 100
= 4.56

104
1000

= 0.104

37
10000

= 0.0037

Remarks:
1) It is understood that for whole numbers, the decimal point is located right after the ones digit.
2) The series of digits to the right of the decimal point is also called the fractional part of the
decimal number. Adding zeros after the last digit of the fractional part does not change the
value of the number.
Example: 0.5 = 0.50 = 0.500, i.e.

5
10

=

50
100

=

500
1000

The place value of each digit with respect to the decimal point is illustrated below:
Thousands

Hundreds

Tens

Ones

and

Tenths

Hundredths

Thousandths

1,000

100

10

1

.

1/10

1/100

1/1000

Decimal Point

Teacher Tips:
Mention that in everyday use, decimals are
usually read or stated as shown in an
example below:
2.56 is read as two point fifty-six.
This is acceptable for use in the course of
the subject.

Examples:
1
10

= 0.1

read as “one tenths”

2
100

= 0.02

read as “two hundredths”

456
100

56
= 4 100
= 4.56

read as “four and fifty-six hundredths”

104
1000
37
10000

= 0.104

read as “one hundred four thousandths”

= 0.0037

read as “thirty seven ten thousandths”

736.8952 is read as “seven hundred thirty-six and eight thousand nine hundred fifty-two ten
thousandths” and written in expanded form as follows:
736.8952

1

1

= 7(100) + 3(10_ + 6(1) + 8( 10 ) + 9( 100 ) + 5(
8
9
5
2
= 700 + 30 + 6 + 10 + 100 + 1000 + 10000

1
1000

) + 2(

1
10000

)

2. Ordering of Decimals
Ordering of decimals involves comparing the numerical value in each place value from right to left.
First, compare the whole number part (if any) and then the fractional part (digits after the decimal point
or to the right of the decimal point).
For the fractional part, compare digits starting from tenths place, then hundredths place, then
thousandths place, and so on.
Example:

The decimal numbers 0.5671, 0.539, 1.0024, 0.12084323, 0.12184
if arranged in descending order is 1.0024, 0.5671, 0.539, 0.12184, 0.12084

Justification: 1.0024 is the largest, being the only one with a whole number part. Looking at the
tenths place, 0.5671 and 0.539 are greater than the remaining two decimals. Based on the hundredths

Teacher Tips:
1. Having more digits in the fractional part
does not make the number larger in
value.
ex: 0.12184 > 0.12084323
2. Recall that adding zeros after the last
digit of the fractional part does not
change the value of the number.
ex: 0.12184 = 0.12184000

place, 0.5671 >0.539. For the remaining decimals, comparison starts at the thousandths place, hence 0.12184 >0.12084323.
3. Rounding Decimals
Rounding decimals is similar to rounding whole numbers. The digit being rounded to is increased by 1 if the next digit to it is 5 or more.
Otherwise, it remains the same.
The rest of the digits after the digit being rounded to will then be replaced by zeros, provided these digits are located to the left of the decimal
point. If these digits are located to the right of the decimal point, then they are simply deleted.
Examples:
1. 7,862.355 rounded to the nearest hundred is 7,900.
2. 7,862.355 rounded to the nearest tenths is 7,862.4
3. 7,862.355 rounded to the nearest hundredths is 7,862.36
B. Fundamental Operations on Decimals
1. Addition/Subtraction of decimals
Rule: Align the decimal points. Then, add/subtract as usual just like adding/subtracting whole numbers. The decimal point in the result is
written directly below the decimal points in the problem.
Examples:
1) 1 2 3. 4 5 6

2)

9 8.

6 1 0

7 0. 9

-

5 8.

2 9 5

4 0.

3 1 5

+

8. 3 3 3 3
2 0 2. 6 8 9 3

2. Multiplication of decimals
Rule: Disregard the decimal points and multiply the decimals just like whole numbers. The number of decimal places (i.e. number of digits to
the right of the decimal point) in the resulting product is equal to the total number of decimal places of the factors.
Examples:
1) 3.102 x 54.7 = 169.6794

2) 11.98 x 0.2261 = 2.708678

Solution:

Solution:

3.102 (3 decimal places)
x 54.7 (1 decimal place)

11.98 (2 decimal places)
x 0.2261 (4 decimal places)

21714

1198

12408

7188

15510

2396

169.6794 (4 decimal places)

2396
2.708678

3. Division of decimals
Similar to multiplication of decimals, division of decimals is done just like in whole numbers. The usual long division is applied and the position
of decimal point in the resulting quotient will depend on the position of the decimal point in the dividend.
Three cases are given below:
(i) If both the divisor and dividend are whole numbers and the quotient has a fractional part, then the decimal point of the resulting quotient is
placed directly above the decimal point in the dividend (which is right after the ones digit of the dividend). Note that we can add as many
zeros as needed after the decimal point of the whole number in the dividend.
Example: 789 ÷ 15 = 52.6

Solution:
1 5

5 2 .

6

7 8 9 .

0

7 5
3 9
3 0
9

0

9

0
0

(ii) If the divisor is a whole number and the dividend has a fractional part, then the decimal point of the quotient is located directly above the
decimal point in the dividend. Note that we can add as many zeros after the last digit in the fractional part of the dividend.
Example: 858.4 ÷ 64 = 13.4125
Solution:
6 4

1 3 .

4 1 2 5

8 5 8 .

4 0 0 0

6 4
2 1 8
1 9 2
2 6

4

2 5

6
8 0
6 4
1 6 0
1 2 8
3 2 0
3 2 0
0

(iii) If the divisor has a fractional part, multiply both the divisor and dividend by an appropriate multiple of 10 so that the divisor becomes a
whole number, and then apply case (ii). Recall that multiplying by a multiple of 10 or a power of 10, i.e. 10n is equivalent to moving the
decimal point n places to the right.
Example: 1.4916 ÷ 0.24 = 149.16 ÷ 24 = 6.215
Solution:

6 . 2 1 5
0 .

2 4 1 . 4 9 . 1 6 0
1

4 4
5

1

4

8
3 6
2 4
1 2 0
1 2 0
0

C. Fractions and Decimals
1. How to convert fractions to decimals
There are two ways to convert fractions to decimals:
(i) First, convert the fraction to an equivalent fraction whose denominator is a power of 10. Then, convert it to decimal.

Examples:
1)
2)

1
2
7
50

Teacher Tips:
Converting a Repeating Decimal to a
Fraction

5
1
10 hence, 2 = 0.5
14
7
= 100 hence, 50 = 0.14

=

(ii) Perform the usual long division wherein the numerator is the dividend and the denominator is the
divisor.
From previous examples, we have

789
15

= 52.6

2. How to convert decimals to fractions
(i) To convert a terminating decimal to a fraction, apply the concept of place value.
Examples:
23

1) 0.23 = 100

506

2) 4.506 = 4 1000 = 4

253
500

=

2,253
500

(ii) To convert a repeating decimal to a fraction, refer to the examples below.
Examples:
1) Convert the repeating decimal 0.3 = 0.33333… to a fraction.

To convert a repeating decimal to a fraction,
we let the repeating decimal be the
unknown quantity x and consider this as the
first equation.
Generate a second equation by multiplying
to the first equation the least possible
power of 10 so that this second equation
will have exactly the same fractional part as
that of the first equation.
Subtract the first equation from the second
equation, and then solve for x in the
resulting equation.
It may be necessary to generate equations
resulting from multiplying different powers
of 10 so that these equations will have
exactly the same fractional parts (see
Example 3).

Solution: Let x = 0.3 (multiply the equation by 10)
10x = 3.3
- x = 0.3
9x = 3
x=

3
9

Therefore, 0.3 =

3
9

or

1
3

.

2) Show that the repeating decimal 1.232323… or 1.26 is equal to

126
99

Solution: Let x = 1.26 (multiply the equation by 100)
100x = 126.26
- x = 1.26
99x = 125
x = 125
99
125
Therefore, 1.26 = 99
3) Convert 0.5481 to a fraction.
Solution: Let x = 0.5481 (multiply the equation by 10,000)
10,000x = 5481.481
- 10x = 5.481
9990x = 5476
x=
or
Therefore, 0.5481 = 2738
4995
D. Fractions, Decimals, and Percents
A percent which means “per hundred” is a representation of a fraction whose denominator is 100. Thus, expressing a number in percent is like
comparing it with 100.

Examples:

25
25% = 100

88
88% = 100

3
3% = 100

1. How to convert decimal to percent
Rule : Multiply the decimal by 100% . This is equivalent to moving the decimal point two places to the
right and appending the % sign.
Examples:
1) 0.35 = 35%
2) 0.175 = 17.5%
3) 1.2 = 120%
2. How to convert percent to decimal
Rule: Divide the percent by 100% . This is equivalent to moving the decimal point two places to the
left and dropping the % sign.
Examples:
1) 75% = .75
2) 1.468% = .01468
3) 239% = 2.39
3. How to convert fraction to percent
Rule: First, convert the fraction to decimal by applying C1. Then, convert the decimal to percent by
applying D1.
Examples:
1
1) 2 = 0.5 = 50%
2)

7
50

= 0.14 = 14%

3)

36
5

= 7.2 = 720%

Teacher Tips:
You may allot some time in teaching the
students using calculators in solving the
sample problems. The use of the order of
operation rule PEMDAS (Parenthesis,
Exponent, Multiplication, Addition, and
Subtraction) should be observed.

SAMPLE PROBLEMS
A. Perform the indicated operations and simplify. Express all answers in decimals (at most 6 decimal places).
1. 2.13 (4.75 - 50.9908) + 0.626
Solution:
2.13 (4.75 - 50.9908) + 0.626 = 2.13 (-46.2408) + 0.626
= -98.492904 + 0.626
= -97.866904
2. 930.22 ÷ 5.078 - (6.11)3
Solution:
930.22 ÷ 5.078 - (6.11)3

3.

= 930.22 ÷ 5.078 - (6.11)(6.11)(6.11)
= 183.186294 - (37.3321)(6.11)
= 183.186294 - 228.099131
= -44.912837

1.04 + 2 12
5-

3.618
2
4 + 7.35

Solution:
entire numerator
entire denominator

= 1.04 + 2.5 = 3.54
= 5 - 3.618 = 5 - 3.618 = 5 - 3.618 (
2
4 + 7.35

31.4
7.35

= 5 - 0.846888 = 4.153112

Therefore,

1.04 + 2 12
5-

3.618
4+

=

3.54
4.153112

= 0.852373

7.35 )
31.4

=5-

26.5923
31.4

B. Solve the following word problems.
1

1. Maria was asked to go to the market to buy 2 2 kilos of pork,
garlic costs PhP105, and one piece of saba costs PhP2.30.

1
4

kilo of garlic, and 6 pieces of saba. One kilo of pork costs PhP215, 1 kilo of

If Maria is given PhP700, will she be able to buy everything she was asked to buy? If yes, how much change is left, if any?
Solution:
For pork:
For garlic:
For saba:

2

1
2

(215) = 2.5(215) = 537.50
(105) = 0.25(105) = 26.25
6(2.30) = 13.80
1
4

537.50 + 26.25 + 13.80 = 577.55
Therefore, the total amount required is Php 577.55. Hence, Maria can buy everything she was asked to buy.
Now, 700 - 577.55 = 122.45
Hence, her change is Php 122.45.
2. Pedro needs to call his classmates to give them final instructions about their class project. He thinks he will need about 2 minutes to talk to
each one of them. If his cellular phone has a current load worth PhP425 and a call would cost him PhP6.15 per minute, how many of his
classmates will he be able to talk to?
Solution:
2(6.15) = 12.30, thus the total cost of a 2-minute call is Php 12.30
Since 425 ÷ 12.30 ≈ 34.55, Pedro will be able to talk to 34 of his classmates.
3. Juan drove his car to the gas station for refuelling. If the price of the gasoline is PhP38.31 per liter and he paid PhP1000 for gas purchase,
how many liters of gasoline were pumped into his car? Round off the answer to the nearest thousandths (or three decimal places).
Solution: 1000 ÷ 38.31 = 26.103 L of gasoline

4. If the old price of a product is PhP100 and the new price is PhP500, what is the percentage increase
in the price?
Solution: The formula is
400%.

new price - old price
old price

x 100 = %increase. Since

500-100
100

= 4, then the increase is

Teacher Tips:
Point out a common mistake that since 500
is 5 times 100, then the percentage increase
from 100 to 500 is 500%.

5. Miguel agrees to lend you money for a monthly interest of 12%. How much will you pay him next
month if you borrowed PhP500?
Solution: 500 + 0.12(500) = 1.12(500) = Php 560
6. A house and lot in a certain subdivision is being sold for PhP1,013,450. If the lot measures 210
square meters, what is its cost per square meter?
Solution:

1,013,450
210

Teacher Tips:

= Php 4,825.95

7. A gadget costs PhP2000 before the 12% VAT. How much is the total cost of the gadget after VAT?
Solution: 2000(1.12) = 2240 thus, the total cost of the gadget is Php 2,240.00.
8. If your total bill is PhP176.75, how much of it is the VAT?
Solution: VAT =

0.12(176.75)
1.12

=

21.21
1.12

= Php 18.94

Computations for VAT: Suppose the tag
price of a certain product is PhP100.
Let x be the price which is VAT free (or
VATable amount). Then
x + 0.12x = PHP100, i.e. 1.12x = 100.
Solving for x, we get
x=

100
1.12

≈ 89.29 (VAT-able amount)

The value of VAT is
0.12x = 0.12(89.29) ≈ PHP 10.71
The purchase receipt for the product whose
price is PHP100 will reflect the ff:
VATable amount 89.29
VAT – 12%
10.71
Amount due
100.00
Therefore, in general the VAT is equivalent
to dividing the tag price by 1.12 and then
multiply the result by .12
In the example above,
0.12

VAT = ( 1.12 )(100) = 10.71

Business Math

4 HOURS

Proportion
Content Standards
The learner demonstrates an understanding of the key concepts of proportion.
Performance Standards
The learner is able to:
•
•

formulate and solve problems involving proportions; and
use the concept of proportions in making life decisions.

Learning Competencies
The learner is able to:
• write proportions illustrating real-life situations. ABM_BM11RP-Ie-2
• identify the different kinds of proportions and give examples of each.
ABM_BM11RP-Ie-3
• solve problems involving direct, inverse, and partitive proportions.
ABM_BM11RP-Ie-4
Prerequisite Knowledge
Knowledge of Ratios

LESSON OUTLINE
Introduction Knowledge of ratios
/Review
Motivation

The Inheritance Problem

Instruction/ Proportion concepts and applications
Delivery
Practice
Evaluation

Materials

Give examples of proportion, solve
proportion problems
Formative as lesson progresses. Takes the
form of guided practice and homeworks (to
be discussed the next day); Summative after
proportions have been covered

5
240
10
2030

• Worksheets of Exercises

Resources
(1) Pre-Algebra (Prentice Hall Mathematics);
(2) New Mathematics Counts (Marshall Cavendish Education);

Specific Learning Outcomes
At the end of the unit, the learner will be able to:
•
•
•
•
•
•

(3) internet access;
(4) EMAT (Essential Mathematics for University-bound Students) published
by the Loyola Student Center

write proportions illustrating real-life situations;
define and give examples of a proportion;
use the fundamental property of proportions to show if two ratios form a proportion and to solve a proportion;
solve a word problem that may be translated as a proportion;
recognize if a proportion is direct, is an inverse proportion, or is partitive;
solve problems involving direct proportions, inverse proportions, and partitive proportions.

FIRST HOUR
INTRODUCTION (5 MINS)
A.
1.
2.
3.
4.

Communicate the learning objectives for the day. Write them on the board.
write proportions illustrating real-life situations;
define and give examples of a proportion;
use the fundamental property of proportions to show if two ratios form a proportion; and
use the fundamental property of proportions to solve the unknown in a given proportion.

B. Review ratios.

MOTIVATION (FOCUSING EVENT)
Carl received cash from his relatives on his birthday. He got EUR 20 from his mother, USD 12 from his
sister, and JPY 2000 from his father. He was told that USD 2 is equivalent to PhP92.20, USD 10 is
equivalent to EUR 10, and PhP1 is equivalent to JPY2.34. How much money does he have in pesos?

INSTRUCTION/DELIVERY (50 MINS)
Many real-world situations demonstrate proportions. Some of these you may not even be aware of.
Some situations/examples are the following:
A. Mark reads 10 pages of a manuscript in 15 minutes. At this rate, how many pages will he read in 25
minutes?
B. When baking, 3 cups of flour require 5 eggs. If you make cookies requiring 5 cups of flour, how
many eggs will you need?
C. Marty is paid PhP880 per two hours of lecture. In a week, he lectures for 9 hours. How much would
he be paid?

Teacher Tips:

5

10

Read the proportion 6 = 12 as “the ratio 5
to 6 equals the ratio 10 to 12” or as “5 is to
6 as 10 is to 12.”

The situations above may be best dealt with if we know proportions. Solutions to some of the
problems similar to the above are discussed below.
Define what a proportion is.
A statement that two ratios are equal is called a proportion.
If

a
b

and

c
d

are two equal ratios, then the statement

a
b

=

c
d

is called a proportion.

Each of the four numbers in a proportion is called a term of the proportion.

Teacher Tips:

If a = c , then ad = bc. Note that this is so
b
d
because of the Multiplication Property of
Equality. That is, multiplying the whole
equation by bd yields the result as shown
below.
a
b

• bd=

c
d

• bd gives ad = bc.

Other properties you may consider:

From ab = cd , a is the first term; b the second term; c the third term; and d the fourth term. The first
and fourth terms are called the extremes. The second and third terms are called the means.

a
b

Example 1:
In the proportion
Solution:

5
6

First term = 5

Second term = 6

Third term = 10

c
d

c
d

is equivalent to

b
a

=

d
c

.

Fourth term = 12
Teacher Tips:

In any proportion, the product of the means is equal to the product of the extremes. That is, the cross
products of the terms are equal. In symbols,
=

=

10

Fundamental Property of Proportions

a
b

c

= 12 , name the four terms, the means, and the extremes.

The means are 6 and 10; the extremes are 5 and 12.

if

a

Adding 1 to both sides of b = d , we get
a
c
a+b c+d
+ 1= d + 1 which simplifies to b = d .
b

, then ad = bc.

Ask students to mentally calculate whether
the statements below are true of false by
looking at their cross products:
3
4

Example 2:
We use the Fundamental Property of Proportions to verify that

Sometimes you will see the solution by just
looking at the problem. It is still good to
solve for the solution by using the
Fundamental Property of Proportions.

7
8

=

14
16

. Equating the cross products of

9

= 12 ;

5
7

=

7
5

;

4
2
= 6
12

;

5
8

=

8
9

;

the terms gives

Teacher Tips:

7 x 16 = 8 x 14. That is, 112 = 112.

Encourage students to solve simple
proportions by thinking of them as
equations. “The product of the means
equals the product of the extremes.”

Example 3:
Do the ratios

8
10

Here are some items which can be solved
readily by equation the product of the
means to the product of the extremes:

and 18
form a proportion? Explain.
22

Solution:
We compute for the cross products of

8
10

and

18
22

. If they are equal, then

We have 8 x 22 = 176; while 10 x 18 = 180. Since 176≠180,

8
18
10 and 22

8
10

and

18
22

form a proportion.

do not form a proportion.

2.
3.
4.

Example 4:

5.

We also use the Fundamental Property of Proportions to find the missing term in a proportion as shown
below.
Given

7
8

n
= 16
. We set cross products equal: 8n = 7(16) or n = 14.

Example 5:
Solve for n:

1.

n+4
5

=

n-2
3

.

Solution: The cross products are equated as shown below.
5(n – 2) = 3(n + 4)
5n – 10 = 3n + 12
2n = 22
n = 11
Check: Verify that 11 is the solution.

n
6
2
5
7
x
n
6
2
y

10
3
x
= 10
14
=3
6
=n
y
=3

=

NEXT 3 HOURS
INTRODUCTION (5 MINS)
A.
1.
2.
3.
4.
5.
6.
7.

Communicate the learning objectives for the day. Write them on the board.
solve a word problem that may be translated as a proportion;
recognize if a proportion is direct;
recognize if a proportion is an inverse proportion;
recognize if a proportion is partitive;
solve problems involving direct proportions;
solve problems involving inverse proportions; and
solve problems involving partitive proportions.

B. Fundamental Property of Proportions

MOTIVATION (FOCUSING EVENT)
1

Carlo, Danie, and Mia are going to share PhP18,000. Carlo will receive 2 of what Mia’s going to
3
receive, while Danie will get 4 of what Mia is going to get. How much will each one receive?

INSTRUCTION/DELIVERY (50 MINS)
Proportions can be used to solve a variety of word problems. The following examples show some of
these word problems. In each case, we will translate the word problem into a proportion, and then
solve the proportion using the fundamental property of proportions.

Teacher Tips:
Recall this ratio problem as discussed
earlier:
In a class of 40 students, the ratio of passing
grades to failing grades is 5 to 3. How
many failed the course?
The above problem can be solved like what
was done in Example 2 using proportions.

Example 1:
Eight tea bags are needed to make 5 liters of iced tea. How many tea bags are needed to make 15
liters of iced tea?
Solution:
Let t represent the number of tea bags. The problem translates to the following proportion:
t
15

=

8
5

Note that both ratios in the proportion compare the same quantities; that is, both ratios compare
number of tea bags to liters of iced tea. In words, the proportion says “t tea bags to 15 liters of iced
tea as 8 tea bags to 5 liters of iced tea”.
Using the fundamental property of proportions, we obtain the following:
t
8
15 = 5

→ 5 (t) = 15(8) t = 24 tea bags

Example 2:
A manufacturer knows that during an average production run, out of 1,000 items produced by a certain
machine, 25 will be defective. If the machine produces 2,030 items, how many can be expected to be
defective?
Solution:
We let x represent the number of defective items and solve the following proportion:

Solution:
The ratio of passing grades to failing grades
is 5 to 3. That means, out of 8 students, 3
are expected to fail. This is defined by the
3
ratio 8 . If we let p be the total number of
p
students who fail, then 40 defines the
number of people p out of 40 who will fail.
3
p
Equation the two ratios, we have 8 = 40 ,
where p = 15, as before.

x
2030

=

25
1000

Example 3:
If 1 out of 6 people buy a particular branded item, how many people can be expected to buy this item in a community of 6,000 people?
Solution:
p

Let p = the number of people buying the branded item. The ratio 6000 defines the number of people p out of 6000 buying the branded item.
This ratio is equal to 1 to 6. These two ratios are equal; that is, they form a proportion as given below.
p
6000

=

1
6

Solving for p, we get p = 1000. So, 1000 people can be expected to buy the particular branded item.

How do we recognize whether a given proportion problem involves a direct proportion, an inverse proportion, or a partitive proportion? The
definitions below determine the type of proportion (variation) a given problem is.
Types of proportion (variation):
1. Direct proportion – two variables, say x and y, varying such that as x increases, y also increases or as x decreases, y also decreases
x
y
proportionally; that is, the ratio y is always the same. The same holds true with the ratio x .
2. Indirect/Inverse – two variables, say x and y, varying such that as x increases, y decreases, or as x decreases, y increases proportionally; that
is, the product of x and y is always the same.
3. Partitive proportion – a whole is divided into more than two parts.

Example 4:

Teacher Tips:

Two boxes of chocolates cost PhP180. How much do 7 boxes of chocolates cost?
Solution: The more the boxes, the higher the cost; that is, both quantities are increasing. We have a
of box
of box no. of box
direct proportion. The ratio no.cost
is always the same. That is, no.cost
= cost
Substituting the
given values, we have
2
7
= cost
180

180 x 7
2

cost =

Ask the students if the proportion
cost
cost
= no. of box will yield the same
no. of box
answer.
Ask the students if the proportion
no. of box
cost
= cost will yield the same answer.
no. of box

= P 630

Example 5:
Forty liters of water is transferred into 3 containers in the ratio 1:3:4. How much water is in each
container?
Solution:
The ratio 1:3:4 indicates 1 + 3 + 4 = 8 portions. 40 liters will be divided into 8 portions; that is,
40
= 5 liters (L) per portion.
8

Teacher Tips:
Note that the problems we had yesterday
may be solved using our method today.
For today, we emphasize the relationship of
the variables: either they are directly
related, inversely related, or partitively
related.

Container 1 (1 portion) = 1 x 5 L = 5 L in it.
Container 2 (3 portions) = 3 x 5 L = 15 L in it.
Container 3 (4 portions) = 4 x 5 L = 20 L in it.
Example 6:

Teacher Tips:

If Trina works 20 hours, she earns PhP600. How much does she earn if she works 30 hours?

Example 6 may be solved by establishing
the following proportion:

Solution:

hours
hours

This is a direct proportion problem; that is, the more hours Trina works, the more she earns. Let x
represent Trina’s earnings for working 30 hours. The ratio is the always the same. That is,
20 hours
600 pesos

=

30 hours
x pesos

→x

hours x 600 pesos
= 3020
hours (pesos)

= 900

=

earnings
earnings

Making the substitution using the given
values, we have
20 hours
30 hours

=

600 pesos
x pesos

→ x = 900 as before

Example 7:
If nine men take 15 days to assemble 18 machines, how many days will it take 20 men to assemble 60 machines?
Solution:
This problem is a combination of direct and indirect relations. To deal with this problem, ask yourself how the variable M (men) varies with
respect to D (days); that is, will more men require more days or will more men require less days to do the job? The answer is: more men implies
less days. Hence, M and D are inversely related. What about M and C (machines)? Will more men produce more machines or more men
produce less machines? In this case, more men produce more machines. Hence, M and C are directly related. The equation equivalent of this
problem is given below.
M1D1
C1

=

M2D2
C2

The subscript 1 indicates the first situation in the problem while the subscript 2 indicates the second situation. Substituting the values, we have
9 (15)
18

=

20D2
60

→ D2 = 22 and one half days

CHECKING FOR UNDERSTANDING
1. Jessa buys three bananas for PHP25.00. How much does she have to pay for a dozen of these bananas?
Solution:

3
25.50

=

12
x

→ 3x = 12 (25.50) → x = P 102

2. A typist can finish 4 pages in 6 minutes. How long will it take him to finish 18 pages?
Solution:

4
6

=

18
x

→ 4x = 6(18) → x = 27 minutes

3. A menu which serves 5 people requires 3 cups of flour. How many cups of flour are needed for the menu to serve 20 people?
Solution:

5
3

=

20
x

→ 5x = 3(20) → x = 12 cups

Note: All the above examples involve direct proportion. Emphasize to the students that the equations above may take other forms. That is,
they follow the rules on proportions.
4. To finish a certain job in 8 days, 6 workers are needed. If it is required to finish the same job in 2 days advance, how many workers have to
work?
Solution: (8 days)(6 workers) = (6 days)(x workers) → 6x = 8(6) → x = 8 workers
5. A supply of food lasts for a week for 20 families. How long would the supply last if 3 more families have to be supplied?
Solution:

(7 days)(20 families) = (x days)(23 families) → 23x = 7(20) → x = about 6 days

6. A deceased person stated in his testament that his 30-hectare land be divided among his three children using 1:2:3 partition, the oldest
getting the biggest share. How much did the second child receive?
Solution:

30
1+2+3

=

30
6

= 5 → 2(5) = 10
1

7. The ratio of cups of water to cups of sugar in a menu is 3:1: 2 .if this is just for one serving, how much of each is needed for a menu that
makes 5 servings?
Solution: 5 (3:1:

1
2

) → 15:5: 52

Business Math

Problems Involving Fractions,
Decimals, and Percent
Content Standards
The learners demonstrate an understanding of the applications of fractions,
decimals, and percent.
Performance Standards
The learners are able to solve problems involving fractions, decimals, and
percent related to business.
Learning Competencies
1. Give real-life situations to illustrate fractions, decimals, and percent.
ABM_BM11FO-Ic-4
2. Solve problems involving fractions, decimals, and percent.
ABM_BM11FO-Id-5
Specific Learning Outcomes
At the end of this lesson, the learners will be able to:
•
•

give examples of problems involving fractions, decimals, and percent; and
determine which operation(s) on fractions/decimals/percent must be used
to solve a given problem involving fractions/decimals/percent.

4 HOURS

LESSON OUTLINE

Introduction Emphasize the significance and extensive
/Motivation

application of fractions, decimals, and
percent in business by enumerating real-life
examples.

Instruction
Practice

Lesson proper
Seatwork, group work, assignment
(formulate business problems that will apply
operations on fractions, decimals, percent)

Evaluation

Quiz

Materials

Calculators may be allowed

Resources
Various documents such as receipts, food recipes, water and electric bills,
credit card bills

INTRODUCTION/MOTIVATION
Impress upon your students the importance and extensive application of concepts and operations on
fractions, decimals, and percent.
Cite practical examples involving fractions/decimals/percent that you think students have already
encountered. You may also ask students to give their own examples.
Some examples are:
1. Computation of Costs
Example: If you were asked to buy kilos of pork which costs PhP275, how much should you pay
and how much will your change be if you pay a 1,000 peso bill?
2. Sales Discounts
Example: Those seen in department stores, e.g. if a shirt’s original price is PhP999 and there’s a
20% discount, how much is the discounted price?
3. Interest Rates
Make them aware how much they earn from their bank savings account for simple/compound
interest rates
4. Comparing costs of different brands of the same product given in different measures
The objective is to determine which is the cheapest brand.
5. Cooking a recipe for a different number of its usual servings
Example: suppose you want to have 15 servings using a recipe that is only good for 5 servings)
6. Conversion to dollars or other foreign currencies
Next, give them examples which they may be aware of but have not really given attention to, like value
added tax or VAT (show a receipt showing VAT) and computations in electricity and water bills. Then
cite other examples which they may encounter in future studies or when they graduate and work or
have their own businesses by presenting a general idea. Some examples are:
1. profits

Teacher Tips:
Students may be asked to do research and
come up with short problems or real-life
situations (preferably applicable in the
Philippines) which show applications of
fractions, decimals, and percent on the day
before start of this lesson.

2. utilities – MERALCO, Manila Water, Maynilad bills
3. computation of value added tax (VAT), service charge
4. income tax, excise tax, ad valorem tax
5. salary deductions - GSIS, SSS, PhilHealth
6. credit card interest payments (show why it is best to pay the total amount due for credit cards rather than paying only the required
minimum payment)
7. senior citizen discount
8. premium payments
9. inflation rate
10. Gross Domestic Product (GDP)
11. division of inheritance as provided by law

SAMPLE PROBLEMS
1) In a grocery store, Maria is choosing between two brands of laundry detergent that would give her lesser cost. Brand A with net content of
2.2 kg costs PhP144.75 and Brand B with net content of 900 grams costs PhP67.80. Which brand will Maria choose?
Solution: Compare their costs per kilogram. Brand A costs approximately PhP65.80 (= 144.75÷2.2) per kg. Since 1,000g = 1kg and hence 900g
= .9kg, then Brand B costs approximately PhP75.33 (= 67.80÷.9) per kg. Therefore, Maria will choose brand A.
2) A department store is giving sales discount on selected items. How much would you pay for a pair of shoes whose original price is PhP1,350
with a 20% discount?
Solution: The discounted price for the shoes is PhP1,080 ( = 1350 - .20(1350) = .80(1350)).
3) Sonia baked 5 dozens of cupcakes which cost her a total of PhP2,675. How much should she sell each cupcake if she wants to get a 25%
profit?

Solution: The total sales inclusive of the 25% profit must be PhP3,343.75 (= 2,675 + .25(2675) =
1.25(2675). Therefore the selling price ofeach cupcake should be about PhP55.75 (≈3343.75÷60)
4) Joel and his friends had lunch at a nearby restaurant. If their total bill was PhP,640, how much was
the value added tax? (12% VAT)
Solution: VAT = .12 (

1640
1.12

) ≈ 175.71

Solution:
Simple Interest
(thousands of pesos)

Computations for VAT: Suppose the tag
price of a certain product is PhP100.
Let x be the price which is VAT free (or
VATable amount). Then
x + 0.12x = PHP100, i.e. 1.12x = 100.
Solving for x, we get
x=

5) Suppose you invest PhP100,000 in a project that guarantees 15% interest annually, provided your
money is tied up for 5 years (i.e. you cannot withdraw any amount within the five-year period). Show
the difference in the annual gross returns between a simple interest and a compounded interest.

Time t
(years)

Teacher Tips:

Compounded Interest
(thousands of pesos)

1 100+ .15 (100) = (100)(1 + .15)
= 115

100+ .15 (100) = (100)(1 + .15)
= 115

2 (100)(1 + .15) + .15(100)
= 100(1 + 2(.15)) = 130

(100)(1+.15) + .15[100(1 + .15)]
= 100(1 + .15)2(1 + .15)
=100(1 + .15)2= 132.25

3 (100)(1 + 2(.15)) + .15(100)
= 100 (1 + 3(.15)) = 145

100(1 + .15)2 + .15[100(1 + .15)2]
= 100(1 + .15)2(1 + .15)
= 100(1 + .15)3 = 152.0875

4 100 (1 + 4(.15)) = 160

100(1 + .15)4 = 174.900625

5 100 (1 + 5(.15)) = 175

100(1 + .15)5 = 201.1357188

Observe that the returns are larger for compounded interest compared to that for simple interest.

100
≈
1.12

89.29 (VAT-able amount)

The value of VAT is
0.12x = 0.12(89.29) ≈ PHP 10.71
The purchase receipt for the product whose
price is PHP100 will reflect the ff:
VATable amount 89.29
VAT – 12%
10.71
Amount due
100.00

6) The basic charge and environmental charge reflected in a Manila Water bill is PhP309.97 and PhP62.07, respectively. What percent of the
basic charge is the environmental charge? In the same bill, the total VATable current charge is P373.93. How much is the 12% VAT?
Solution:
62.07÷309.97 = 0.2002 Thus, the environmental charge is 20.02% of the basic charge.
VAT = .12(373.93) = PhP44.87
7) If the total amount due in a MERALCO bill is PhP2,612.35, show the computation of the breakdown of charges reflected in the bill (verify the
given percentages in the breakdown).
Solution:
Bill Subgroup

Percent
age

Subtotal

Generation

45.48% 0.4548(2,612.35) = 1,188.10

Transmission

10.02% 0.1002(2,612.35) = 261.76

System Loss

5.03% 0.0503(2,612.35) =131.40

Distribution

24.45% 0.2445(2,612.35) =638.72

Subsidies

1.08% 0.0108(2,612.35) =28.21

Government Taxes

9.66% 0.0966(2,612.35) =252.35

Universal Charges

3.84% 0.0384(2,612.35) =100.32

Fit-All (Renewable)

0.44% 0.0044(2,612.35) = 11.49

Total

100%%

2612.35
1

8) Mr. Santos left an estate worth 12 million pesos to his wife and three children. If the law entitles the wife to 2 of the estate plus an equal
1
share among the children of the remaining 2 , how much of the 12 million pesos will be given to the wife? How much will be the share of
each child?

Solution: The fractional part equivalent to the share of the wife is:
1
2

+

1
4

(

1
2

)=

1
2

+

1
8

=

5
8

. Hence, the wife will receive

The fractional share of each child is

1
4

(

1
2

)=

1
8

5
8

(12) = 7.5 million pesos.

which is equivalent to

1
8

(12) = 1.5 million pesos.

(Note that 7.5 + 3(1.5) = 12 million which is the total estate.)
9) As of this month’s cut-off date, the current total amount due from your purchases using your credit card is PhP99,386.59. The minimum
required payment is 5% of the total amount due. If you pay only the minimum required payment, a financing charge of 3.4% of the
remaining balance will be charged to the next bill. Assuming you will refrain from using your credit card on any of your purchases for the
next 3 months and you pay only the minimum required balance each month, compute your expected monthly bill for the next 3 months.
Assume also that you always pay on or before the due date.
Solution: Assuming no credit bill transactions for the next 3 months and only the minimum required payment each month is being paid, the
table below will show the monthly total amount due from March to June.
Month

Total Amount Due for the Month

Minimum required payment for the
month

March

99,386.59

0.05(99,386.59)
= 4,969.33

April

(99,386.59 - 4,969.33) + 0.034(99,386.59 - 4,969.33)
= 94, 417.26 + .034(94, 417.26)
= 1.034(94, 417.26)
= 97,627.45

.05(97,627.45)
= 4,881.37

May

1.034(97,627.45 – 4,881.37)
= 1.034(92,746.08)
= 95,899.45

0.05(95,899.45)
= 4,794.97

June

1.034(95,899.45 – 4,794.97)
= 1.034(91,104.48)
= 94,202.03

0.05(94,202.03)
= 4,710.10

Observe that after 3 monthly payments (March to May), you would have paid a total of PhP4,645.67
(=4,969.33 + 4,881.37 + 4,794.97). However, only PhP5,184.56 (=99,386.59 - 94,202.03) has been
deducted so far from your original debt of PhP99,386.59 in March. Hence, every time we keep paying
only the minimum required payment, more money goes to interest payments rather than payment of
actual debt.
10) Senior citizens and persons with disability are given a 20% discount on food items. If a child with
disability gives a one hundred peso bill to pay for ice cream that costs PhP55 (inclusive of VAT), how
much change will the child receive?
55

Solution: Since 1.12 = (VATable amount), the 20% discount is applied to PhP49.11. Hence, the child
will pay only .80(49.11) ≈ PhP39.30 and the change is PhP60.70.
11) Mrs. Reyes treated her daughter and her 3 classmates to merienda at a burger restaurant. Based on
the listed prices (inclusive of VAT) in the menu, their orders would amount to a total of PhP1,000. If
there is a 5% service charge based on the total amount, and, Mrs. Reyes avails of her senior citizen
discount, how much will Mrs. Reyes pay?
1
5 (1000)

Solution: The senior citizen discount will apply only to 1/5 of the total amount. Thus, 1.12
= 178.57
is the VATable amount for the senior citizen, and correspondingly the discounted price is .80(178.57) ≈
PhP142.90.
Therefore, the total bill is:
PhP142.90 (for the senior citizen) + 800.00 (= 4(PhP200), for the other 4 members in the group) +
100.00 (=0 .05(1000), 5% service charge) = PhP1,042.90 – total bill

Teacher Tips:
Note: Senior citizens and persons with
disability are VAT exempted.

Business Math

5 HOURS

Buying and Selling
Content Standards
The learners demonstrate an understanding of the key concepts in buying and selling.
Performance Standards

LESSON OUTLINE
Introduction Identifying familiar business and their
products

The learners are able to analyze and solve problems on important factors in managing
a business, that is, buying and selling products.

Motivation

Learning Competencies

Instruction

The learners:
1. Differentiate mark-on, mark-down and mark-up. ABM_BM11BS-Ig-1
2. Illustrate how mark-on, mark-down and mark-up are obtained. ABM_BM11BS-Ih-2
3. Differentiate mark-up from margins. ABM_BM11BS-Ih-3
4. Describe how gross margins are used in sales. ABM_BM11BS-Ih-4
5. Differentiate profit from loss. ABM_BM11BS-Ii-6
6. Illustrate how profit is obtained and how to avoid loss in a given transaction.
ABM_BM11BS-Ii-7
7. Define break-even and illustrate how to determine the break-even point.
ABM_BM11BS-Ij-8
8. Solve problems involving buying and selling products. ABM_BM11BS-Ij-9
Specific Learning Outcomes

Practice

Involve the whole class in planning a simple
banana cue business
Lesson Proper including discussion of a few
examples
Problem Set integrating all learned topics of
the week

Enrichment Initial planning for the end-of-the-course
requirement

Evaluation
Materials

Teacher gives a graded assessment to check
whether all learning outcomes were achieved
Calculators, laptops/desktops, wifi/internet
connection

Resources
See appendix.

The learners will be able to:
•
•
•
•
•
•

define, differentiate, and explain the reasons for using mark-on, mark-down and mark-up;
determine the selling price, sale price or peak price of an item given existing conditions;
compute for the mark-up, mark-down, and margin percentages of given commodities or services based on stated conditions;
determine the profitability and sustainability of a simple selling enterprise;
recommend solutions to enable a business enterprise to survive in a constantly changing market environment; and
defend a simple pricing strategy study for a proposed simple business.

DAY 1
INTRODUCTION (5-10 MINS)
Ask students to identify some big and small businesses in your area that they are familiar with. As they
volunteer their answers, ask them to identify the main product or service for which the said business is
known for.
For example, they may say Jollibee – burgers, fries; KFC – fried chicken; Krispy Kreme – donuts.

MOTIVATION (30-45 MINS)
Inform the students that you will be planning a food sale in school where they will have to sell banana
cue to their school mates on a selected week.
Ask students: What is the basis for determining how much we should sell a stick of banana cue for?
Expected Answers may be:

Raw Materials

Other Expenses

banana (saba)

rent

sticks

cook’s salary

sugar

vendor’s salary

oil

tissue
wrapper for take-out orders
LPG

Teacher Tips:
Depending on your assessment of the skill
sets of the learners, preparation for this
motivation activity may be given as
homework. For instance, students may be
asked to survey the prices of the raw
materials they would need.
Alternatively, you may already verify the
current prices of the materials identified in
the discussion to make it more realistic and
up-to-date.
You should also not feel limited to using the
exact same example used in the motivation.
Let this serve as a guide on how you can
build the concepts by relating it with things
that are familiar with the students’
experience.

Ask them to help you pinpoint the best week in the school year for the food sale. As they offer suggestions, ask them to state the reason why
they are suggesting that week. After all suggestions have been heard and defended, have the class vote for the final week when your food sale
is going to be staged.
Now, ask the students to help you estimate the cost of the raw materials you will need for the banana cue.
Raw Materials

Cost

banana (saba)

Php 2 per piece

sugar

Php 50 per kilo

oil

Php 50 per liter

stick

Php 20 per bundle of 100

How many sticks of banana cue do they intend to sell per day? Let us say the class is convinced that selling 100 sticks per day can be achieved.
Based on this number, estimate the amount of raw materials per day you would need.
The class may come up with something like this:
200 pieces of bananas (saba)
1.5 kg of sugar
1 liter of oil
100 sticks
From here, the cost of the raw materials per day can already be easily determined.
bananas
sugar
oil
sticks
TOTAL

= PhP400
= PhP75
= PhP50
= PhP20
= PhP545

Now it is time to account for the other additional expenses.
Other Expenses:
rent
= 5% of profit
cook’s salary = PhP400
vendor’s salary = PhP400
tissue
= PhP50
wrapper (for take-out orders) = PhP50
TOTAL
= PhP900 + 5% of profit
Since this is going to be a class project, it is possible that the class raises the option of avoiding the expenses for the cook’s and vendor’s
salaries by assuming that role themselves without expecting any pay. Still, it is important to note that these are expenses that actual business
owners have to plan for.
Based on these estimates, discuss the intended selling price of your banana cue stick with the class. Have students justify and defend their
suggested selling price.
At this point, reveal the learning outcomes of this week’s lessons.
For the homework, ask students to research on the meanings of the terms mentioned in the learning outcomes. This will help in preparing
them to contribute to the discussion in the succeeding meetings.

DAY 2
INSTRUCTION/DELIVERY (60 MINS)
Using the data from the motivation, the teacher can then identify and define the following terms:
COST PRICE: the price that a company or store has to pay for the goods it is going to sell
the price that has to be spent to produce goods or services before any profit is added

This is usually computed on a per unit basis.
In the previous class activity, the cost price refers to the price of the raw materials needed to produce
the banana cue.
OPERATING COST: the price (per unit) incurred relative to the production and sale of a commodity
In the previous example, the operating cost would be those additional expenses that have to be
incurred by the class in the actual selling of the banana cue such as rent, salaries of manpower and
other incidental expenses.
SELLING PRICE: the price at which the commodity is sold per unit
PROFIT: money earned after the cost price and the operating costs are accounted for after the sale of a
commodity
In the class activity, the profit would be the difference between the selling price decided on by the class
(multiplied by 100, assuming all 100 sticks are sold out) and the total of the costs of the raw materials
and other expenses detailed in the discussion.
To compute for the SELLING PRICE:
SELLING PRICE = COST PRICE + OPERATING COST + PROFIT
S=C+E+P
where S = Selling Price
C = Cost Price
E = Operating Expenses
P = Profit

Teacher Tips:
It may be a good discussion to also make
the students realize that some businesses
may choose to include the cook’s salary as
part of the cost price. Note that this is
acceptable. In fact, if the only product of
the business is banana cue, then the cook’s
salary can reasonably be included in the
cost price. If, however, the banana cue is
not the only product being sold by the
business, then it might be a better option to
include the cook’s salary as part of the
operating expense of the business.
Businesses may opt to determine the cost
price, operating cost and profit per unit of
commodity before computing the selling
price per unit. Alternatively, the total cost
price added to the total operating expense
and the total profit expected may just be
divided by the number of items being sold.

MARK-UP: the difference between the selling price and the cost price
sometimes referred to as MARGIN or GROSS PROFIT
To compute for the MARK-UP:
MARK-UP = SELLING PRICE – COST PRICE
MU = S – C
where MU = Mark-up
S = Selling Price
C = Cost Price
Emphasize this significant difference between mark-up and profit. While profit accounts for both the
cost price and operating cost incurred by the business owner, mark-up only accounts for the cost of raw
materials necessary to produce the item being produced for sale.
Examples:
1. Aling Ana would like to sell little trinkets she purchased from Divisoria for PhP12 each. If the
operating cost is set at 25% of the cost and she would like to have a 15% profit on the cost of each
item,
a. Determine the mark-up price for each trinket.
b. Help Aling Ana determine the selling price for each trinket.
Solution:
a. MU

= E+P
= 0.25 x 12 + 0.15 x 12
= 3 + 1.90
= Php 4.80

The mark-up price for each trinket is Php 4.80.

Teacher Tips:
Since

MU = S – C and
S = C + E + P, it follows that
MU = E + P

b. S

= C + MU

Teacher Tips:

= 12 + 4.80

Since MU = S – C, by algebraic
manipulation, it follows that S = C + MU

= Php 16.80
Aling Ana should sell each trinket at Php 16.80.
2. A jacket which costs PhP1,350 is being sold at PhP2,025. What is the rate of mark-up based on
cost?
Solution:
Rate of Mark-up =

2025 - 1350
1350

= 0.5

MUC% = 50%
The jacket has a 50% mark-up based on its cost.
3. Julia buys a notebook with a cost of PhP45. The rate of mark-up based on cost is 25%. Find the
selling price and the mark-up.
Solution:
MU

= 0.25 x 45
= PhP11.25

S

= 45 + 11.25
= PhP56.25

The selling price of Julia’s notebook is PhP56.25 which includes a mark-up of PhP11.25.

Teacher Tips:
Mark-up based on its cost:
MUC% = MU x 100%
C

4. Peter decides to impose a mark-up of PhP5 on each pen he sells to his classmates and friends. This
represents a 20% mark-up based on the selling price. Find the cost and the selling price of the
pens Peter sells.

Teacher Tips:
Since MU = S – C, by algebraic
manipulation, it follows that S = C + MU

Solution:
MU = 0.20 x S
5 = 0.20S
S=

5
0.2

= PhP 25

The selling price of each pen Peter sells is PhP25.
C = S – MU
C = 25 – 5 = PhP20
Peter’s pens had a cost price of PhP20 each.
5. A top costs Mang Mario PhP280 and he decides to mark it up by 30% of the selling price. Find the
selling price and mark-up for the said top.
Solution:
100% – 30% = 70% (Cost of top is 70% of the selling price.)
C = 0.70S
280 = 0.70S
S=

280
0.7

= PhP400

Mang Mario sells the top at PhP400.
MU = S – C

Teacher Tips:

MU = 400 – 280

C = S - MU
C = S - 0.30 x S since MU = 30% x S
C = (1-0.3) x S
C = 0.70 x S

MU = PHP120
The mark-up on the top is PHP120.

6. Find the cost and mark-up of a box of pencils being sold for PhP135 with a 25% mark-up based on
selling price.
Solution:
MU

= 0.25 x S
= 0.25 x 135
= Php 33.75

C

= S - MU
= 135 - 33.75
= Php 101.25

The cost price of the box of pencils is Php 101.25 and the mark-up is Php 33.75.

DAY 3
INSTRUCTION/DELIVERY (60 MINS)
Before proceeding to the lesson, make the learners recall the terms introduced in the previous lesson.
Think of a creative formative assessment such as a hangman game or maybe Pinoy Henyo to refresh
students’ memory on the newly introduced terms.
Now, pretend that during the actual food sale, your group realizes that there is such a high demand for
your banana cue and that buyers can easily afford the selling price you have pegged. Some businesses
will want to take advantage of this peak season and thus, increase the prices already pegged for their
commodities. This is what we call the MARK-ON.

Teacher Tips:
The teacher may also want to prepare a few
practice problems on the previous day’s
lesson to reinforce learning.

MARK-ON = PEAK SELLING PRICE – REGULAR SELLING PRICE
MO = PS – S
PS = Peak Selling Price
S = Regular Selling Price
Have the learners figure out a reasonable mark-on for their banana cue at this point.
When the students have done so, ask for other reasons why a mark-on becomes an option for a business owner. The following reasons may be
cited by the students:
• a calamity has hit the source of a raw material or commodity therefore affecting its supply
• seasonal demands (Christmas items, Valentines, etc.)
• special occasion is being celebrated (commemorative, death anniversary, etc.)
Examples:
1. Manang Crising observes that market goers prefer to buy fish from her because there is an undersupply of meat in the market this season.
She then decides to increase the price of galunggong by PHP10 per kilo. If the cost of galunggong is PHP90 per kilo with a 35% mark-up,
what is its new selling price with the additional increase of PHP10? By how much is the rate of mark-up based on cost increased by adding
PHP10 to the regular selling price of the galunggong?
Solution:
MU

= 0.35 x S
= 0.35 x 90
= Php 31.50

Selling Price before increase:
S
= C + MU
= 90 + 31.50
= PhP121.50

Selling Price after increase:
PS
= S + MO
= 121.50 + 10
= PhP131.50
Combined Rate of Mark-up and Mark-on =
46.11 – 35 = 11.11%

31.50+10
90

= 0.4611 = 46.11%

The mark-up is increased by 11.11% by the additional mark-on of PhP10 imposed by Manang Crising.
2. Yvette’s Flower Shop imposes a 45% mark-up on flowers delivered to them for sale. During All Saint’s Day, however, an additional mark-on
of 25% of the regular selling price is added on. Determine the unit price of 300 roses worth PhP15,000 delivered to Yvette’s Flower Shop
during All Saint’s Day. How much is the selling price of each rose during All Saint’s Day at this flower shop?
Solution:
Unit Price =

15000
300

= PhP50

MU

= 0.45 x C
= 0.45 x 50
= PhP22.50

S

= C + MU
= 50 + 22.50
= PhP72.50

MO

= 0.25S
= 0.2572.50
= PhP18.125 ≈ PhP18.15

PS

= S + MO
= 72.50 + 18.15
= PhP 90.65

Each rose sells for PhP90.65 at Yvette’s Flower Shop during All Saint’s Day.

3. 1. Find the regular selling price and the cost price of memorabilia items being sold for PhP500 if the mark-up is set at a rate of 25% of the
cost price with an approved 15% mark-on rate based on the cost price included because of a special event.
Solution:
PS
500
C

= C + MU + MO
= C + 0.25C + 0.15C
= 1.40C
= PhP357.14

The cost price of the memorabilia item is PhP357.14.
MU

= 0.25C
= 0.25357.14
= PhP89.29

S

= C + MU
= 357.14 + 89.29
= PhP446.43

The regular selling price of the memorabilia item is PhP446.43.
At this point, the teacher can already start encouraging the students to start thinking of a simple food sale to raise funds for a project that their
organization plans to pursue. This will help them slowly put together parts of the end-of-the course requirement.

DAY 4
INSTRUCTION/DELIVERY (60 MINS)
Start the class by encouraging students to share their reflections on what they have learned from your discussions during the past three days.
What do they now think about the familiar businesses they shared in the beginning of the week? Do they think that running a business is an
easy task?

This time, consider that the sale of your banana cue is coming in slow. You may need to sell it at a DISCOUNTED PRICE or what is commonly
known as the SALE PRICE.
MARK-DOWN: the difference between the REGULAR SELLING PRICE and the SALE PRICE
MARK-DOWN = SELLING PRICE – SALE PRICE
MD = S – SP
where MD = Mark-Down
S = Selling Price
SP = Sale Price
Mark-downs commonly happen when the mall decides to sell their items at cut down prices to clear their warehouse collection. For instance,
some items which usually sold for PhP150 are sold at 50% off during mall sales and so the mark-down price is set at PhP75.
Brainstorm with the students on the other reasons why a mark-down is sometimes thought of as an option for a business owner. They may cite
the following:
• the item is a perishable item and it is best to dispose of it sooner than simply throw it away
• the item has become dirty or worn out, or possibly out of style
• competition forces the marking down of an item
Remember that rates of mark-downs are always computed based on the selling price.
Note that it is possible that instead of making the business owner earn a positive profit, selling an item on sale sometimes gives rise to a
negative profit. In this case, the profit is said to be a LOSS.
When an item is given a selling price where the profit ends up being zero, this is said to be the BREAK-EVEN PRICE. In this case, the selling
price is simply equal to the total of the cost price and the operating expenses:

Break-Even Price = Cost Price + Operating Cost
BEP = C + E
where BEP = Break-Even Price
C = Cost Price
E = Operating Expenses
Examples:
1. Carlo was able to buy a pair of shoes regularly priced at PhP3,500 for only PhP2,100.
a. What was the amount of the mark-down?
b. What was the rate of the mark-down?
Solution:
MD
= S - SP
= 3500 - 2100
= Php 1,400
MD

MD% = S x 100%
= 1400
x 100%
3500
= 40%
The amount of the mark-down is Php 1,400 which is equivalent to a 40% mark-down.
2. During a Midnight Madness Sale, a board game regularly priced at PhP8,500 was sold at 55%
discount. The cost of the board game is PhP3,450 and expenses are 14% of the regular selling
price.
a. What was the amount of the mark-down?
b. What was the rate of the mark-down?
Solution:
a. 100% - 55% = 45% (The sale price is 45% of the selling price.)
SP
= 0.45 x S

Teacher Tips:
Mark-down based on its selling price:
MD% =MD x 100%
S

= 0.45 x 8500
= Php 3,825
The sale price of the board game is Php 3,825.
b.

CTOTAL = C+E

= 3450 + 0.14 x 8500
= Php 4,640

P

= SP - CTOTAL
= 3825 0 4640
= - Php 815 (loss)
The loss made on the sale was Php 815.
3. Super Mall paid PhP15,000 for a set of dishes. Expenses are 18% of the selling price while the
required profit is 15% of the selling price. During an inventory sale, the set of dishes was marked
down by 30%.
a. What was the regular selling price?
b. What was the sale price?
c. What was the profit or loss?
Solution:
a. S = C + E + P
S = C + 0.18xS + 0.15xS
S - 0.18xS - 0.15xS = 15,000
0.67xS = 15,000
15000
S = 0.67 = Php 22,388.06
The regular selling price of the set of dishes is Php 22,388.06.
b. 100% - 30% = 70% (The sale price is 70% of the selling price.)
SP = 0.70 x S
= 0.70 x 22388.06
= Php 15,671.64
The sale price of the set of dishes was Php 15,671.64.
Ask the students, “Is there another way to solve this?”

Teacher Tips:
The teacher may also show some alternative
ways to solve this problem.
Discount = 0.55*S
= 0.55*8,500
= PhP4,675
SP = S – Discount
= 8,500 – 4,675
= PhP3,825

c. CTOTAL = C+E
= 15,000 + 0.18 x 22388.06
= Php 19,029.85
P = SP - CTOTAL
= 15,671.64 - 19,029.85
= -Php 3,358.21 (Loss)
The Super Mall incurred a loss of Php 3,358.21 in the sale of the set of dishes.

DAY 5
Divide the class into five groups of equal members. Ask them to sit together and work on the following practice problems within 30 minutes.
You may assign numbers or creative titles to each member of the groups. Ask the groups to pick a name for their groups, too. After the 30
minutes, randomly pick a group and a number or creative title of a member of the group to come up front. This student will then be asked to
again do a random pick to determine which particular problem they will discuss with the class. As an additional twist, you may give the groups
options such as Call a Friend (student picked to present may ask a member of their group to join him in front to do the presentation), Pass the
Buck (student picked to present may ask a member of their group to do the presentation in his/her stead) or Pick the Next (student picked to
present will go ahead with the presentation and be given the privilege to help the teacher do the next random pick).

PRACTICE
1. I am waiting for a pair of sunglasses currently priced at PhP1250 to be sold at a sale price of PhP875. What rate of mark-down will be
necessary for this to happen?
2. The Cellphone Company buys iPhones at PhP24,000. Expenses are set at 17% of the selling price and the required profit is set at 20% of
the selling price. During a weekend sale, the iPhone is sold at 10% discount.
A. What is the regular selling price of the iPhone?
B. What is the sale price of the iPhone?
C. How much did The Cellphone Company gain or lose when the iPhone was sold during the weekend sale?
3. Appliance Store realizes a mark-up of PhP3,450 in selling TV sets. If its items are sold at a mark-up of 40% of the selling price,
A. What is the regular selling price of the TV set?
B. What was the cost of the TV set?

C. What is the rate of mark-up based on cost for the TV set?
D. If overhead expenses are at 27% of the cost, what is the break-even price of the TV set?
E. If the TV set is sold at PhP7,500, how much profit or loss is incurred by Appliance Store?
4. A patio table set that costs a dealer PhP25,000 less 45%, 25% is marked up 160% based on cost. For a quick sale, it is sold at a mark-down
rate of 35%.
A. What is the regular selling price?
B. What was the sale price?
C. What was the rate of mark-up based on cost realized during the sale?
5. A stall in Divisoria bought 225 blouses at PhP15,750. 25 of these blouses were sold at a mark-up of 150% based on cost, 175 pieces were
sold at a mark-up of 75% of the cost, 10 pieces were sold during a clearance sale at PhP80 each and the remaining blouses were sold at
20% below cost. Assuming that the blouses all cost the same,
A. How much did each blouse cost?
B. What was the amount of mark-up realized on the purchase?
C. What was the percent mark-up based on the selling price?

ENRICHMENT

(May be given as group work to be accomplished outside class hours.)
In preparation for the end-of the course requirement, ask students to group themselves together so that there is a maximum of five students in
one group. These groups are going to pretend that they were planning a simple food sale to raise funds for a project that their organization
plans to pursue.
Provide a selection of simple food sale ideas that the groups can choose from. Here are some ideas:
• ice cream
• fish balls
• hotdog
• kakanin
• sago’t gulaman
Ask students to prepare the list of prices for all the raw materials that the groups will need for their chosen food sale idea.

Ask the groups to plan the details of how to go about their simple food sale: how they will design their booth, how the booth is going to be
manned, how many items they intend to sell in one day, and what other peripheral items they will need to carry out the plan. Have them list
down the estimated costs corresponding to these details.
Based on these estimates, the objective of each group is to figure out and defend their intended selling price for their commodity. To ensure
the success of the end-of-the-course requirement, you may want to let the students submit their output for this stage so you can monitor their
progress.

EVALUATION
Prepare a graded assessment to verify if all learning outcomes have been achieved. This may be an individual seatwork or a quiz.
(This will be used for the end-of-the-course requirement instead.)
Give each group a chance to present their final output to the rest of the class. At the end of each presentation, allow the other learners to
critique the completeness, accuracy and reasonableness of the proposal.
Close the discussion by relating the activity to the objective for the week.
End by challenging learners to reflect on what has been shared in today’s discussion. If you are doing 1-hour sessions, you may ask learners to
define the terms mentioned in the learning objectives as their homework.

EVALUATION
1 (Not Visible)

2 (Needs Improvement)

3 (Meets Expectations)

4 (Exceeds Expectations)

Reasoning

There is little evidence of good
mathematical reasoning.

There is some evidence of
mathematical reasoning.

Uses effective mathematical
reasoning.

Uses complex and refined
mathematical reasoning.

Strategy

Rarely uses good strategy to go about
solving the problem.

Use of effective strategy is not very
consistent.

Typical effective strategies
are put to use in solving the
problem.

An efficient and effective
strategy is put to use in
solving the problem.

Cooperation

Student did not work effectively with
others.

Student worked cooperatively with
others but needed prompting to
stay on-task.

Student was an engaged
partner but had problems
listening to others or working
cooperatively.

Student was an engaged
partner, listening to
suggestions from others and
working cooperatively
throughout the lesson.

Explanation

Explanation was difficult to understand
and was missing several components.

Explanation was a little difficult to
understand but included critical
components.

Explanation is clear.

Explanation is detailed and
clear.

Appendix
Resources
(1) http://www.pearsoncanada.ca/media/highered-showcase/multi-product-showcase/showcase-websites-4q-2012/hummelbrunner_ch06.pdf
(September 25, 2015)
(2) http://strategiccfo.com/wikicfo/margin-vs-markup-2/ accessed onSeptember 2015
(3) Bluman, Alan G. Business Math DeMystified. (2006) New York: McGraw Hill.
(4) Cleaves C, Hobbs M& Noble J. Business Math 9th Edition.(2012) New Jersey:Pearson Education Inc, Prentice Hall.
(5) Hummelbrunner, SA & Coombs, KS. Contemporary Business Mathematics with Canadian Applications with MyMathLab 9th Edition. (2011)
Canada: Pearson Education.
(6) Sterling, Mary Jane. Business Math for Dummies. (2008) Indianapolis, Indiana: Wiley Publishing Inc.

Business Math

3 HOURS

Buying and Selling
Content Standards
The learners demonstrate an understanding of the key concepts in buying and
selling.
Performance Standards
The learners are able to analyze and solve problems on important factors in
managing a business, that is, buying and selling products.
Learning Competencies
The learners:
1. Illustrate how to compute single trade discounts and discount series
ABM_BM11BS-Ih-5
2. Illustrate how interest is computed specifically as applied to mortgage,
amortization, and on services/utilities and on deposits and loans.
ABM_BM11BS-Ij-10
3. Solve problems involving buying and selling products. ABM_BM11BS-Ij-9
Specific Learning Outcomes
The learners will be able to:
•
•
•
•
•
•
•

LESSON OUTLINE
Introduction Review new terms in previous week’s lessons
Motivation
Instruction
Practice
Evaluation
Materials

Calculator

Resources
(1) http://cmuscm.blogspot.com/2014/01/as-personwho-is-new-to-field-ofsupply.html accessed on February 2016
(2) Cleaves C, Hobbs M & Noble J. Business Math 9th Edition. (2012) New
Jersey: Pearson Education Inc., Prentice Hall.

(3) Hummelbrunner, SA & Coombs, KS. Contemporary Business
identify the different roles in a supply chain;
Mathematics with Canadian Applications with MyMathLab 9th Edition.
explain what a single trade discount is;
(2011) Canada: Pearson Education.
solve for the net price or the trade discount, given the single trade discount
rate;
discuss how trade discount series works;
relate a single trade discount with a trade discount series;
understand why a cash discount makes sense; and
solve problems involving prices and discounts.

DAY 1
INTRODUCTION (10 MINS)
Create a mind map on the board using the example used in the motivation in the previous lesson
(banana cue or alternative examples used by the teacher). In the middle of the mind map, write the
name of the business. Have students help you identify connected concepts that were discussed in class
last week. The class may end up with something similar to the following:

Teacher Tips:
Depending on your assessment of the skill
sets of the learners, preparation for this
motivation activity may be given as
homework. For instance, students may be
asked to survey the prices of the raw
materials they would need.
Alternatively, you may already verify the
current prices of the materials identified in
the discussion to make it more realistic and
up-to-date.

MOTIVATION (10 MINS)
Tell the class that for this week, the focus of the discussion will be bigger businesses as compared to
the ones that were discussed last week. You may ask students to cite a few examples of popular brands
or items that catch their fancy these days. Students may share the following examples: cellular
phones, cameras, branded clothes, gadgets, laptops, and so on.

You should also not feel limited to using the
exact same example used in the motivation.
Let this serve as a guide on how you can
build the concepts by relating it with things
that are familiar with the students’
experience.

Have you ever wondered about the process these goods go through before we finally buy them and lay ownership on them? You may trace the
process back with them by asking where they bought their cellular phone. They may say that they bought it from the department store, a
cellular phone company or from a stall. These sources are called retailers. Have students think about how these retailers got hold of the
selection of cellular phones they had to choose from. If the student has an iPhone, for instance, you may point out to the student that the store
received a variety of units from an official distributor in the Philippines. This official distributor will have links to the original source or supplier
of the iPhone which in this case is Apple.
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INSTRUCTION/DELIVERY (40 MINS)
The supplier usually recommends the suggested retail price of an item. However, because there is a line of other people who are involved in
bringing an item to the hands of the consumer, these middlemen expect their own share of profit also. Hence, the supplier normally gives them
a special discount to grant them a small room for profit. This discount is referred to as trade discount.
Let us first talk about single trade discounts.
1. When you go to the market and buy meat from a regular vendor or “suki” (as we say in Filipino), you are sometimes given an incentive or
loyalty discount.
2. When you buy an item which a vendor is willing to give out on installment, you may be able to convince him/her to give you a cash
discount if you are willing to pay the full amount in cash.
3. During Christmas season and you shop for gifts for your friends and family, we convince sellers to give us a discount if we buy a stated
minimum number of items. This is called a volume discount.
There are many things that influence the rate of discount given to a buyer. Ask your students for some reasons they can think of. Some answers
expected would be to encourage volume purchases, to ensure that the item is totally sold out, the season, a client’s purchasing history, or
maybe the economic condition of the community/country.
To compute for the TRADE DISCOUNT:
TRADE DISCOUNT = TRADE DISCOUNT RATE x SELLING PRICE
Examples:
1. My regular beef supplier gives me a 5% discount on my meat purchases every week. If the price of beef brisket this week is PhP375 per kilo
and I am planning to buy 1.5 kilos, how much trade discount will I receive from this purchase?

Solution:
Total Selling Price = 1.5 375
= PhP562.50
Trade Discount = 0.05 562.50
= PhP28.13
I will get a total trade discount of PhP28.13 for my 1.5 kg of beef brisket this week.
2. My mother admired a pair of earrings that her friend was offering for PhP24,000, payable in 6 months. She bargained to be given a
discount and her friend agreed to give her 12% if she pays in cash. How much will my mother have to pay for the pair of earrings?
Solution:
Trade Discount = 0.12 24,000
= PhP2,880
Discounted Price = 24,000 – 2,880
= PhP21,120
My mother should pay her friend PhP21,120 in cash to avail of the discount.
Equivalent Solution:
Since trade discount is 12%, customer pays 88% of the selling price, that is
Discounted Price = 0.88 24,000
= PhP21,120

3. For Christmas, Paul gave each of his 34 classmates a shirt with a unique design for their class remembrance. He found a supplier who gives
8% discount for a minimum of 25 shirts purchased. The total cost of the shirts Paul purchased amounted to PhP3,910. How much was the
unit selling price of the shirts?
Solution:
100% – 8% = 92%
(The total price for the shirts Paul bought was only 92% of their original selling price.)
Original Selling Price =

3910
0.92

= PhP4,250
Unit Selling Price =

4250
34

= PhP125
The unit selling price of the shirts is PhP125.
Equivalent solution:
Discounted Price per shirt = 3910
= 115
34
Paul paid PhP115 per shirt.
Unit Selling Price =

115
0.92

= 125

The unit selling price is PhP125.
4. Office Corner ordered the following items from their supplier: 50 pens at PhP24 each, 80 pads of paper at PhP19.75 each, 5 reams of bond
paper at PhP1,123.75 each and 25 clear books at PhP249 each. The supplier gives them a 17% discount. How much will the total charges
be for this order?

Solution:
Total Price for Pens = 50 x 24
= PhP1,200
Total Price for Pads of Paper = 80 x 19.75
= PhP1,580
Total Price for Bond Paper = 5 x 1,123.75
= PhP5,618.75
Total Price for clear books = 25 x 249
= PhP6,225
Total Price of this Order = 1,200 + 1,580 + 5,618.75 + 6,225
= PhP14,623.75
Trade Discount = 0.17 x 14,623.75
= PhP2,486.04
Total Charges = 14,623.75 – 2,486.04
= PhP12,137.71
or
Trade Dicount = (1 – 0.17) x 14,623.75
= 0.83 14,623.75
= PhP12,137.71

Office Corner will be billed a total of PhP12,137.71.
5. A supplier can cover its cost and earn a reasonable profit if an item is sold at PhP86.75. If he is
willing to grant a maximum of 30% discount, how much should the selling price of this item be?
Solution:
100% – 30% = 70% (The sale price for the item must be 70% of its original selling price.)
Original Selling Price =

86.75
0.7

= PhP123.93
The original selling price of the item must be at least PhP123.93.

DAY 2
INSTRUCTION/DELIVERY (60 MINS)
There are times when a supplier also designs discounts to encourage specific behavior from its clients.
For instance, a supplier may want to give its distributor a discount of 20/10/5. This notation represents
a trade discount series. To interpret, the supplier may, in addition to the 20% discount it gives the
distributors, slash another 10% from the resulting discounted price if the distributor purchases a set
minimum volume of items and another additional 5% if the purchase is paid in cash. Is this equivalent
to a 25% single trade discount?
Let us discover together.
If a popular shoe brand promotes this discount of 20/10/5 for a minimum volume of 250 pairs of shoes.
Assuming that the unit selling price of the shoes is PhP2,500, compute the trade discount per pair of
shoes that a distributor avails of under this scheme.

Teacher Tips:
Give the students a seatwork or homework
before the meeting ends so that they can
have the chance to practice and apply what
they learned in class.

First Trade Discount = 0.202,500
= PhP500
Initial Discounted Price = 2,500 – 500 = PhP2,000
or
Initial Discounted Price = (1 – 0.80) x 2,500 = PhP2,000
Second Trade Discount = 0.102,000
= PhP200
Second Discounted Price = 2,000 – 200 = PhP1,800
or
Second Discounted Price = (1 – 0.10) x 2,000 = PhP1,800
Last Trade Discount = 0.051,800
= PhP90
Total Trade Discount = 500 + 200 + 90
= PhP790
The distributor will be able to avail of a total of PhP790 of trade discounts if he purchases a minimum of 250 pairs of shoes.
Equivalently, if distributor purchases a minimum of 250 pairs of shoes, he will pay an amount of

Final discounted price = (1 – 0.05)x(1 – 0.10)x(1 – 0.20)x2,500
= 0.95 0.90 0.8 2,500
= 0.684 2,500
= PhP1,710 for each pair of shoes.
Total discount = 2,500 – 1710
= PhP790
Is this the same as a 35% single trade discount?
Trade Discount = 0.35x2,500
= PhP875
Note that the total trade discount availed of by the distributor did not amount to this much, but lower. A trade discount series of 20/10/5 is not
equivalent to a 35% single trade discount!
To compute the equivalent single trade discount of 20/10/5,
Single Trade Discount Rate Equivalent =

790
2500

= 0.316 = 31.6%

The trade discount series 20/10/5 is only equivalent to a single trade discount of 31.6%, not 35%.
Alternate solution:
Single Trade Discount Rate Equivalent = 1 - (1-0.05) x (1-0.10) x (1-0.20)
= 1 - 0.95 x 0.9 x 0.8
= 1 - 0.684
= 0.316 = 31.6%

GUIDED PRACTICE
Ask students to solve the following problems then call for volunteers to discuss their solutions with the class.
1. A manufacturer sells kayaks to dealers for Php 94,500 with discounts of 40/10/5.
a. Determine the net price of a kayak.
b. How much is the total trade discount?
c. What is the equivalent single trade discount for this transaction?
Solution:
Original Selling Price

94,500.00

Less: first discount of 40% of PHP94,500

37,800.00

Net Price after first discount

56,700.00

Less: second discount of 10% of PHP56,700

5,670.00

Net Price after second discount

51,030.00

Less: third discount of 5% of PHP51,030

2,551.50

Final Net Price

PhP48,478.50

The final net price of a kayak for dealers is Php 48,478.50.
Total Trade Discount = 94,500 - 48,478.50 = Php 46,021.50
The total trade discount given to a dealer is Php 46,021.50.
Single Trade Discount Rate =

46,021.50
94,500

= 0.487 = 48.7%

The trade discount series 40/10/5 is equivalent to a single trade discount rate of 48.7%.

2. What is the equivalent single trade discount for a trade discount series of 40%, 12.5%, 8

1
3

%, and 2%?

Solution:
100% - 40% = 60%
100% - 12.5% = 87.5%
1

2

100% - 8 3 % = 91 3 %
100% - 2% = 98%
0.98 x 0.9167 x 0.875 x 0.60 = 0.4716
100% - 47.16% = 52.84%
Alternate solution:
Note that 1-0.98 x 0.9167 x 0.875 x 0.60 - 0.5284 = 52.84%
1

The trade discount series 40/12.5/8 3 /2 is equivalent to a single trade discount of 52.84%.
3. A retail kiosk in Singapore has listed a pair of sunglasses for $136 less 30%. A department store in the shopping mall lists the same model
for $126 less 20%, less an additional 15%. What additional rate of discount must the kiosk give to meet the department store price?
Solution:
Discounted price for retail kiosk = 0.70136 = $95.20
For department store in the shopping mall:
First discounted price = 0.8126 = $100.80
Final discounted price = 0.85100.80 = $85.68
Difference between retail kiosk and department store = 95.20 – 85.68 = $9.52

Additional discount rate required =

9.52
95.20

= 0.1 = 10%

The retail kiosk must give an additional 10% discount to meet the department store price.
4. A distributor was able to buy an item for PHP736 after a trade discount series of 15/10/4. How much was the original selling price of this
item?
Solution:
100% – 15% = 85%
100% – 10% = 90%
100% – 4% = 96%
736 = 0.96 x 0.90 x 0.85 x (original selling price)
Original Selling Price =

736
0.96 x 0.90 x 0.85

=

736
0.7344

= Php 1,002.18

The original selling price of the item is Php 1,002.18.
5. Two distributors list the same model of printer at different list prices with differing trade discount series. One lists it at PhP5,697 with a trade
discount series of 8/8/5 and free delivery while the other lists the same printer at PhP6,000 with a trade discount series of 10/5/5 and
PhP150 delivery charge added to the net price. Which is the better deal?

Solution:
For the first distributor:
Original List Price

5,697.00

Less: first discount of 8% of PHP5,697

455.76

Net Price after first discount

5,241.24

Less: second discount of 8% of PHP5,241.24 419.30
Net Price after second discount

4,821.94

Less: third discount of 5% of PHP4,821.94

241.10

Final Net Price

PhP4,580.84

For the second distributor:
Original List Price

6,000.00

Less: first discount of 10% of PHP6,000

600.00

Net Price after first discount

5,400.00

Less: second discount of 5% of PHP5,400.00 270.00
Net Price after second discount

5,130.00

Less: third discount of 5% of PHP 5,130.00

256.50

Final Net Price

4,873.50

Plus: Delivery price

150.00

Total Price

PhP5,023.50

It is better to buy the printer from the first distributor. This allows the buyer to save PhP442.66.

Equivalently,
For the first distributor :
Discount series 8/8/5 is equivalent to 1 –0.980.920.92) = 19.592% discount.
Hence, the total discount is 19.592% 5,679 = PhP1,112.30
Discounted price of printer = PhP5,679 – 1,112.30 = PhP4,580.84
For the second distributor:
Discount series 10/5/5 is equivalent to 1 – 0.950.950.90) =18.78% discount.
Hence, the total discount is 18.78% PhP6,000 = PhP1,126.50
Discounted price of printer = PhP6,000 – 1,26.50 = PhP4,873.50
With delivery charge of PhP150,
Final price of printer = PhP4,873.50+150 = PhP5,023.50
Therefore, first distributor has lesser price than the second distributor even if the second distributor makes its delivery charge for free.

DAY 3
PRACTICE AND ENRICHMENT (60 MINS)
You may opt to use this day to give additional exercises if the students need to understand the concepts better and will benefit from more
practice. If the students belong to the other extreme, however, the teacher may allow them to do some case studies where they can apply the
concepts and skills they learned from their sessions. Another alternative may be for the groups to be allowed to meet to resume working on
their enrichment activity from the previous module. One final option will be to use this meeting as the teacher’s opportunity to give the
students some mode of assessment that will allow him/her to evaluate if the objectives for these modules have been met by the students.

EVALUATION (10 MINS)

Business Math

Presentation and Analysis of Business
Data

2.5 HOURS

LESSON OUTLINE

Content Standards
The learners demonstrate an understanding of business data presentation
using graphs, charts, and tables.
Performance Standards
The learners are able to:
•
•
•

Solve problems in real-life business situations
Present data in graphical form
Analyze data in graphical form

Introduction
/Review
Instruction/
Delivery

135

Guidelines
for Business
Plan Project
and
Consultation

10

Materials
Learning Competencies
• Describe the different kinds of graphs for data presentation
[ABM_BM11PAD-IIi-6]
• Describe the essential parts of a graph [ABM_BM11PAD-IIi-7]
• Give a set of business data; identify the graphs to be used [ABM_BM11PADIIi-8]
• Draw the graph/table to present the data [ABM_BM11PAD-IIi-9]
• Analyze and interpret the data presented in a graph/table [ABM_BM11PADIIi-10]
• Use software (i.e., MS Excel, SPSS) programs to compute and present
graphical representation of business data [ABM_BM11PAD-IIj-11]

5

• Sample profit/loss statements and annual
reports

Resources
(1) Kelley, J., Using Graphs and Visuals to Present Financial Information,
home.xnet.com/~jkelley/Publications/Using_Graphs.pdf
(2) Dueber, B., Graphs and Charts, http://cs.iupui.edu/~aharris/mmcc/
mod6/abss8.html#@l180
(3) Keynote Support, Beginner’s Guide to Creating Excel Charts, http://
www.keynotesupport.com/excel-basics/excel-charts-beginners.shtml
(4) Keynote Support, Excel Chart Types: Pie, Column, Line, Bar, Area, and
Scatter, http://www.keynotesupport.come/excel-basics/excel-charttypes.shtml#line

Specific Learning Outcomes
The learners are able to:
•
•

Identify the appropriate type of graph to be used given the objective of the data presentation
Create, analyze and interpret, and use MS Excel to create the appropriate graph for data presentation

INTRODUCTION (5 MINS)
1.
2.
3.
4.

Discuss the mechanics and progress report scheduling of the business plan project.
Recall previous lesson on comparing forms of data presentation (ABM_BM11PAD-IIg-2).
Explain that today’s discussion will focus on the graphical form of data presentation.
Recall that the graphical form of data presentation:
A. provides a visualization of the presented data. It can be used to effectively communicate
shapes and trends;
B. can be used in emphasizing relationships across data;
C. is generally the easiest form to digest and has the least clutter; and
D. is the least precise form of data presentation.

INSTRUCTION (135 MINS)
Mechanics and Stages/Phases of the Business Plan Project:
The progress of the students must be graded accordingly. A minimum of 2 mini-deadlines should be
given aside from the final deadline. Each deadline corresponds to a certain stage of the project and will
be assigned a certain percentage of the total grade of the project.
Sample: Day of announcement = Monday
Stage

# of school days after
announcement

% grade
allotment

Final business topic/title with list of raw materials (mini)

3rd day (Wed)

5%

Partial computations without graph/table (mini)

5th day (Fri)

10%

Complete computations with graphs/tables (mini)

7th day (Tue)

20%

Final output with all the presentation materials (mini)

10th day (Fri)

35%

Presentation Day (final deadline)

12th day (Tue)

30%

Teacher Tips:
Do the first two examples and let the
learners do the third example.

Graphs
1. The following are the four basic graphs for discussion:
A. Column graph
B. Bar graph
C. Line graph
D. Pie chart
2. The column graph consists of patterned rectangles displayed along a baseline called the x-category or the horizontal axis. The height of
the rectangle represents the amount of data, which is evaluated using the y-category or the vertical axis. The left-to-right bias most people
possess makes column graphs more appropriate for time-series data than bar graphs.
3. Column graphs best show changes in data over a short time span and relationships between two or more data series.
4. Using the following data set, construct a column graph for:
A. Company A sales, 2011-2015
B. Company B sales vs. net income, 2011-2015
C. Company A vs. B vs. C net income, 2011-2013

2011

2012

2013

2014

2015

172,800

207,360

Company A
Sales

100,000

120,000 144,00

Cost of Sales

50,000

55,000

60,500

66,550

73,205

Commissions

5,000

6,000

7,200

8,640

10,368

50,000

52,500

55,125

57,881

60,775

100,000

100,000

100,000

100,000

100,000

Cost of Sales

40,000

44,000

48,400

53,240

58,564

Commissions

5,000

5,000

5,000

5,000

5,000

25,000

26,250

27,563

28,941

30,388

Salaries/Wages
Company B
Sales

Salaries/Wages

2011

2012

2013

2014

2015

100,000

110,000

105,000

120,000

80,000

Cost of Sales

40,000

44,000

48,400

53,240

58,564

Commissions

5,000

5,500

5,250

6,000

4,000

30,000

37,500

46,875

58,594

73,242

100,000

125,000

156,250

195,313

244,141

Cost of Sales

25,000

30,000

36,000

43,200

51,840

Commissions

5,000

12,500

23,438

39,063

61,035

20,000

21,000

22,050

23,153

24,310

100,000

125,000

150,000

172,500

189,750

Cost of Sales

30,000

43,750

60,000

77,625

94,875

Commissions

25,000

25,000

22,500

17,250

9,488

Salaries/Wages

20,000

22,000

24,200

26,620

29,282

Company C
Sales

Salaries/Wages
Company D
Sales

Salaries/Wages
Company E
Sales

Y-AXIS VALUES

Teacher Tips:
GRAPH TITLE

LEGEND

X-AXIS VALUES

Point out the parts of the column graph.
Note that the graph title should be short
but descriptive of the data being presented.
Data units (PhP, year, etc.) should be clear
from the X- and Y-axis values/titles. The
legend is useful in helping the user interpret
the data represented by the columns –
similar with the graph title; it should be
short but descriptive.
Point out that Company A sales are steadily
increasing from year to year, from
PhP100,000 in 2011 to slightly over
PhP200,000 in 2015.

Y-AXIS TITLE
X-AXIS TITLE

Teacher Tips:
Point out that while Company B sales have
remained constant at PhP100,000, net
income has been steadily decreasing from
around PhP30,000 in 2011 to around
PhP5,000 in 2015.

Teacher Tips:
Point out that Company B was the topearning company among the three
companies in 2011 and 2012. Company A’s
net income rapidly increased from
2011-2013 and was the top-earning
company in 2013.

5. The bar graph is basically a column graph in which the rectangles are arranged horizontally along
the y-axis. The length of each rectangle represents its value, which is evaluated using the x-axis
values.
6. Bar graphs best show data series and data comparisons in competition and with no natural order,
such as according to time, etc.
7. Using the earlier data set, construct a bar graph for:
A. Company D sales and itemized expenses, 2014
B. Sales per Company, 2015
C. Sales and net income per Company, 2013

Teacher Tips:
The teacher should do the first one or two
examples and let the learners do the rest.

Teacher Tips:

Y-AXIS VALUES

GRAPH TITLE

LEGEND

X-AXIS VALUES

Point out the parts of the bar graph. Note
that the graph title should be short but
descriptive of the data being presented.
Data units (PhP, year, etc.) should be clear
from the X- and Y-axis values/titles. The
legend is useful in helping the user interpret
the data represented by the bars – similar
with the graph title; it should be short but
descriptive.
For maximum visual impact, it is best to
arrange the bars from longest to shortest or
vice versa.
Point out the ranking among the amounts in
the bar graphs.

Y-AXIS TITLE

X-AXIS TITLE

8. The line graph connects data points with lines; different series are given different line markings (for
example, dashed or dotted) or different tick marks.
9. Line graphs best show the comparison of long series and is best used when attempting to
communicate a data trend.
10. Using the earlier data set, construct a bar graph for:
A. Company C sales and net income, 2011-2015
B. Company B vs. D vs. E sales, 2011-2015
C. Net income per Company, 2011-2015

Teacher Tips:
Do the first one or two examples and let the
learners do the rest.

Teacher Tips:

Y-AXIS VALUES

Point out the parts of the line graph. Note
that the graph title should be short but
descriptive of the data being presented.
Data units (PhP, year, etc.) should be clear
from the X- and Y-axis values/titles. The
legend is useful in helping the user interpret
the data being represented by the lines –
similar with the graph title, it should be
short but descriptive.

GRAPH TITLE

LEGEND

X-AXIS VALUES

Y-AXIS TITLE

X-AXIS TITLE

Point out data trends that exhibit rapid
growth, slow growth, zero growth, slow
decline, rapid decline, or no consistent
trend.

11. The pie chart is a circle with radii connecting the center to the edge of the circle. The area between
two radii is called a slice. The proportions of the data values in the pie chart to the whole are
reflected in the areas of the slices.
12. Pie charts best show the composition or breakdown of a whole.
13. Using the earlier data set, construct a pie chart for:
A. Breakdown of Company E expenses, 2014
B. Breakdown of Company A total sales from 2011-2015

Teacher Tips:
The teacher should do the first example and
let the learners do the second example.

GRAPH TITLE

DATA LABELS
(PERCENTAGES)
DATA LABELS
(AMOUNTS)

LEGEND

Teacher Tips:
Point out the parts of the pie chart. Note
that the graph title should be short but
descriptive of the data being presented.
The legend is useful in helping the user
interpret the data being represented by the
slices – similar with the graph title, it should
be short but descriptive.

14. MS Excel is an important tool for constructing data graphs for presentation. The key steps in
creating graphs in MS Excel are selecting the data and creating a chart
A. Selecting the data
First, select the cells that contain the values you want shown in the chart. Click and drag the
cursor from the top left cell to the bottom right cell of the worksheet – including column and
row headings when possible. Non-contiguous rows and columns of cells can be selected by
pressing and holding the Ctrl key while selecting each group of cells. A group of related data
points is called a data series. Typically, each data series will be represented by a different color
and will be included in the legend.
B. Creating a chart
After selecting the cells, click the Insert tab and click the chart type from the Charts section of
the ribbon. A chart sub-type menu will appear. Then, click the desired chart sub-type to make
the chart appear on the worksheet.
15. Example: creating a column chart showing Company A sales from 2011-2015
A. Plot the data series as follows:
2011
Company A Sales

2012

2013

2014

Teacher Tips:
The guide below is based on Microsoft
Office Excel 2010.

Teacher Tips:
The initial graph will depend on the default
settings of the software. In order to edit
the graph’s labels, design, etc., select the
graph then go to the additional options
below:

2015

100,000 120,000 144,000 172,800 207,360

B. Select all cells (including the blank cell at the top-left corner), then click on the Insert tab (boxed in
red):

All charts used in the Teaching Guide can
be found in the companion Excel
spreadsheet, “Excel Support – 3.”

C. Then click the Column button and the first chart sub-type under 2-D Column (boxed in red):

D. A graph will appear on the worksheet (may or may not be similar to the graph below):

GUIDELINES FOR BUSINESS PLAN PROJECT AND CONSULTATION (10 MINS)
1. Since this is the last session before the consultation/research break, remind the learners of the project guidelines as mentioned in the first
guide.
2. The consultation break is for one week and should be held ideally during class hours to avoid extra sessions or meetings after class.
3. Before the consultation break ends, ensure that all groups have at least consulted once regarding their business plan project.
4. Ask the students about their progress. Focus particularly on their research efforts and point them toward research resources.
5. Advise the students to adopt the following presentation structure:
A. First, present a background of their selected business.
B. Next, present the basis for product prices and quantities for sales.
C. Next, present the costs and expenses required to operate the business.
D. Next, present the computation of net income (sales less itemized expenses).
E. Next, present the scenario analysis using tables and graphs. The students can emulate the table and graph examples discussed during
class, e.g., using a column graph for projected annual sales, using a line graph for projected net income under different scenarios, using
a table to compare key figures across scenarios.
F. Lastly, conclude the presentation by discussing the most important factors affecting the feasibility of the business.

Business Math

8 HOURS

Commissions
Content Standards
The learner demonstrates an understanding of the key concepts of
commissions.
Performance Standards
The learner is able to analyze and solve problems on the different types of
commissions.
Learning Competencies
The learners:
1. illustrate the different types of commissions; ABM_BM11BS-IIa-11
2. compute commissions on cash basis and commissions on installment basis
ABM_BM11BS-IIa-12
3. illustrate how to obtain down payment, gross balance, and current
increased balance; and ABM_BM11BS-IIa-13
4. solve problems involving interests and commissions. ABM_BM11BS-IIb-14
Specific Learning Outcomes
The learners will be able to:
•
•
•
•
•
•
•
•

LESSON OUTLINE
Introduction
/Review

5

Motivation
Instruction
Practice

Evaluation

Materials

Resources
define commission;
define and give examples of straight commission;
define and give examples of salary plus commission;
define and give examples of graduated (variable and residual) commission.
compute commissions on cash basis;
compute commissions on installment basis;
illustrate how to obtain down payment, gross balance, and current increased balance; and
solve problems involving interests and commissions.

Commissions

4
hrs

Give examples of problems involving straight
commission, salary plus commission,
graduated commission, commissions on cash
basis and commissions on installment basis
Formative as lesson progresses. Takes the
form of guided practice and homeworks (to
be discussed the next day); Summative after
commissions have been covered
Worksheets of exercises

2030

INTRODUCTION (5 MINS)
Communicate the learning objectives.
1.
2.
3.
4.
5.
6.
7.
8.

define commission;
define and give examples of straight commission;
define and give examples of salary plus commission;
define and give examples of graduated (variable and residual) commission.
compute commissions on cash basis;
compute commissions on installment basis;
illustrate how to obtain down payment, gross balance, and current increased balance;
solve problems involving interests and commissions.

MOTIVATION (FOCUSING EVENT)
Erick resigned from his job out of boredom and took a new job as a sales representative. Believing that he will enjoy more in this new job, he
didn’t really mind what he will get. The following are the options he was offered:
1.
2.
3.
4.

His pay would be through straight commission basis.
He gets a fixed base salary plus a commission.
He gets paid through graduated commission.
He gets paid on commission by installment basis.

If you were Erick, which mode of compensation would you take?

INSTRUCTION/DELIVERY
Define what commission is.

A commission is a fee that a business pays to a salesperson (agent) in exchange for his services in either facilitating, supervising, or completing
a sale. The commission may be based on a flat arrangement or as a percentage of the revenue generated by a salesperson. In other words,
commission (remuneration) is a form of payment to an agent for services rendered.
Three different types of commission:
1. Straight Commission, also called (revenue commission) – a commission based on a percentage of sales only. (This is very profitable if you
are selling high-ticket items.)
Example 1:
Mike receives 20% commission on the appliances he sells. If he sell a TV for PhP7,000, a refrigerator for PhP12,000, and a heater for PhP 1500,
how much does Mike make in commission?
Solution:
Total sales = PhP7,000 + PhP12,000 + PhP1,500 = PhP20,500
Commission = PhP20,500 x 20% = PhP 20,500 x 0.2 = PhP4,100
2. Salary plus Commission – a commission in which a salesperson gets his basic salary and a percentage of whatever sales he makes.
Example 2:
Mike decides to work for another company that will pay him PhP2,000 per week and 10% commission on sales above PhP20,000 for the week.
If he sold goods worth PhP26,000, what is his gross pay (salary plus commission)?
Solution:
Amount of goods sold minus salary of PhP20,000 = PhP26,000 – PhP20,000 = PhP6,000
His commission will be PhP6,000 x 10% = PhP6,000 x 0.1 = PhP600
Therefore, his gross pay for the week is PhP2,000 + PhP600 = PhP2,600.
3. Graduated Commission – a commission, which varies according to how much sales, is made.
Example 3:

Mike works for a company that pays him 2% on the first PhP 20,000 sold, 3% on the next PhP 30,000 sold and 5% on all sales beyond
PhP50,000. What is his gross pay if he sells PhP 60,000?
Solution:
First commission share = PhP20,000 x 2% = PhP20,000 x 0.02 = PhP400
Second commission = PhP30,000 x 3% = +30,000 x 0.03 = PhP900
Third commission = (PhP60,000 – PhP50,000) x 5% = PhP10,000 x 0.05 = PhP500
Therefore, his gross pay is PhP400 + PhP900 + PhP500 = PhP1,800
Note that this type of commission is lucrative for high achievers.
Computing Commissions on Cash Basis
This type of commission is similar to computing straight commissions.
Example 1:
Mike works at ABC Gadget Store. For every cash purchase of a cell phone, he gets 6.1%commission. In a particular month, he was able to sell
10 cellphones costing PhP18,000 each. How much was his total commission for such cash sales?
Solution:
Total Sales = PhP18,000/cellphone x 10 cellphones = PhP180,000
Cash commission =PhP180,000 x 6.1% = PhP180,000 x 0.061 = PhP10,980
Commission on Installment Basis
Example 2:
At ABC Gadget Store, some items are paid on installment basis through credit cards. Mike was able to sell 10 cellphones costing PhP18,000
each. Each transaction is payable in 6 months equally divided into 6 equal installments without interest. Mike gets 2% commission on the first
month for each of the 10 cell phones. Commission decreases by 0.30% every month thereafter and computed on the outstanding balance for

the month. How much commission does Mike receive on the first month? On the second month? On the third month? On the fourth month?
On the fifth month? On the sixth month? At the end of installment period, how much will be his total commission?
Solution:
First month commission: PhP18,000/cellphone x 10 cellphones x 0.02 = PhP3,600
Second month commission: PhP15,000/cellphone x 10 cellphones x (0.02 – 0.003) = PhP2,550
Third month commission: PhP 12,000/cellphone x 10 cellphones x (0.017 – 0.003) = PhP1,680
Fourth month commission: PhP 9,000/cellphone x 10 cellphones x (0.014 – 0 .003) = PhP990
Fifth month commission: PhP 6,000/cellphones x 10 cellphones x (0.011 – 0.003) = PhP480
Sixth month commission: PhP3,000/cellphone x 10 cellphones x (0.008 – 0.003) = PhP150
His total commission for six months is PhP9,450.
Definition of Down payment:
Down payment is a first payment that one makes when one buys something with an agreement to pay the rest later.
Obtaining Down Payments
Example 1: When one purchases a car or any big item not through cash but installment terms, normally, a certain down payment is required of
the buyer. Car dealers normally require a minimum down payment, which is usually 20% of the total cost of the vehicle being purchased. The
interest on the remaining balance is then computed depending on the number of years a buyer would want to amortize the remaining balance.
If a car costs PhP1,000,000 and a minimum 20% down payment is required by the company, then the buyer will have an initial cash out of
PhP200,000; that is, 20% (1,000,000) = PhP200,000. The remaining PhP800,000 will be amortized monthly and the amount of monthly
amortization depends on the number of years the buyer will want to pay the loan. Normally, buyers prefer a 3-year or 5-year payment period.
The lesser the number of years, the lesser the total amount of money paid as interest to the loan. But with this arrangement, the monthly
amortization will be considerably higher than when one chooses to pay the balance for longer number of years.
Example 2: Companies selling houses or condo units lure buyers by stating that no down payment is required but only a certain amount of
reservation fee is required. The reservation fee paid is deductible when the buyer decides to proceed with the purchase. Otherwise, it will be
forfeited in favor of the company. After the reservation fee has been paid, the buyer is told to pay the monthly amortization. For instance,

P10,000 per month for two years without interest. At the end of two years, the remaining balance will now be subjected to an interest either
through in-house or bank financing.
Example 3: Other companies selling houses or condo units also have schemes like requiring the buyer to pay a certain cash amount after one
year aside from the monthly amortization. The cash amount increases for the next year up to the third year. At the end of the third year, all
cash amounts and monthly amortizations paid by the buyer are deducted from the purchase price of the unit being bought. The remaining
amount will be the one subjected to an interest either through in-house or bank financing.
Definition of book balance or gross balance:
This refers to the total amount of money a bank has on deposit before adjusting for uncleared checks or deposits, as well as reserve
requirements. That is, the book balance is a measure of what the bank has on hand before adding or subtracting regulatory obligations and
items that will soon appear on its books. This is the term used by banks to describe the amount of money available before any adjustment is
made for deposits in transit, checks that have not been cleared, and reserve requirements and interest received from “float funds”.
Example 1: A simple case of gross balance refers to what is readily available for you to use based on your bank deposits. For example, a check
amounting toPhP5,000 that has been deposited today may not be withdrawn the next day because it has not cleared yet. If your bank
passbook currently contains PhP30,000, you may not be able to withdraw the whole amount yet because your gross balance is only PhP25,000
since your check has not been cleared yet.
Definition of current increased balance:
This may refer to the total amount you have to pay that includes penalties or interest incurred by unpaid balance from a loan or payment you
are supposed to have made but was not able to do so on time.
Example 2: Refer to Example 9 of the instructional guide for Problems involving Fractions, Decimals, and Percent.
The following is Example 9 reproduced below:
As of this month’s cut-off date, the current total amount due from your purchases using your credit card is PhP 99,386.59. The minimum
required payment is 5% of the total amount due. If you pay only the minimum required payment, a financing charge of 3.4% of the remaining

balance will be charged to the next bill. Assuming you refrain from using your credit card on any of your purchases for the next 3 months and
the financing charge of 3.4% is charged every billing period, show your expected monthly bill for the next 3 months.
Solution: Given the current bill of PhP 99,386.59, the minimum required payment is 0.05(99,386.59) = PhP4,969.33. If only the minimum
required payment is paid, then the remaining debt balance is 99,386.59 - 4,969.33 = PhP94, 417.26. Assuming there are no credit bill
transactions for the next 3 months and only the minimum required payment each month is paid, the table below shows the monthly total
amount due for each of the next 3 months.
Time t (month)

Total amount due
for the month

Minimum required payment
for the month

0

99,386.59

0.05(99,386.59) = 4,969.33

1

(99,386.59 - 4,969.33) + .034(99,386.59 - 4,969.33)
= 94, 417.26 + .034(94, 417.26)
= 1.034(94, 417.26)
= 97,627.45

0.05(97,627.45) = 4,881.37

2

1.034(97,627.45 – 4,881.37)
= 1.034(92,746.08)
= 95,899.45

0.05(95,899.45) = 4,794.97

3

1.034(95,899.45 – 4,794.97)
= 1.034(91,104.48)
= 94,202.03

0.05(94,202.03) = 4,710.10

Observe that for the next 3 months, a total of PhP14,386.44 has already been paid for the credit card bills. However, only PhP5,184.56
(99,386.59 - 94,202.03) has been deducted so far from the original debt of PhP99,386.59. Hence, every time we keep paying only the required
minimum payment, more money goes to interest payments rather than payment of the actual debt.
From the above example, your minimum required payment of PhP4,969.33 serves as your down payment for your loan of PhP99,386.59 leaving
you with a balance of PhP94,417.26 at the start of the month. However, because there is a finance charge of 3.4%, if you are not able pay for
the next month, your current increased balance will become PhP97,627.45.

CHECKING FOR UNDERSTANDING
1. Juan makes money by commission rates. He gets 15% of everything he sells. If Juan sold PhP230,000 worth of items this month, what is his
salary for the month?
Solution: Salary = 15% (PhP230,000) = 0.15 (230,000) = PhP34,500
2. Mark makes PhP12,000 a month plus some money by commission rates. He gets 8% of everything he sells. If Mark sold PhP60,000 worth
of items this month, what is his salary for the month?
Solution: Commission = 8% (PhP60,000) = PhP4,800. His salary for the month = PhP12,000 + PhP4,800 = PhP16,800.
3. John receives PhP10,000 as monthly salary. As an agent, his monthly quota is PhP50,000 worth of beauty products for which he gets 5%
commission on all sales beyond his monthly quota. If he sold PhP75,000 worth of beauty products this month, what is his total salary for
this month?
Solution: Sales beyond his quota = PhP75,000 – P50,000 = PhP25,000. His commission is 5% (PhP25,000) = .05 (25,000) = 1250. His monthly
salary is PhP10,000 + PhP1250 = PhP11,250.
4. A sales agent receives PhP12,000 a month corresponding to a sales of PhP30,000 worth of goods. Furthermore, he receives an additional
6% commission for all sales beyond his monthly quota but not greater than PhP50,000. An additional 3% commission is for sales beyond
PhP50,000. If his sales is PhP70,000 for the month, how much is his salary for the month?
Solution: His first commission is 6% (PhP50,000 – P30,000) = 0.06 ( 20,000) = PhP1,200. His second commission is 3% (PhP70,000 –
PhP50,000) = 0.03 (20,000) = PhP600. His salary for the month is PhP12,000 + PhP1,200 + PhP600 = PhP13,800.
5. A tutor at ABC Learning Center receives a monthly base pay of PhP8,000 corresponding to a PhP5,000 tutorial fee input to the Center. He
gets a share of 15% of all tutorial fees beyond the mandatory PhP15,000 input. If each student he handles pays PhP6,000/month on tutorial
fees and he has five students for the month, how much share does he receive beyond his base pay?
Solution: He contributes PhP6,000 x 5 = PhP30,000. He gets a share of 15% (PhP30,000 – PhP15,000) = 0.15 ( 15,000) = PhP2,250.

6. A salesperson gets a commission for his sales based on the following scale:
6% on all sales
5% on all sales between PhP50,000 and PhP100,000
4% on all sales over PhP100,000
If his total sales was PhP150,000, what is his gross pay?
Solution: First commission = 6% (PhP150,000) = 0.06 (150,000) = PhP9,000; second commission = 5% (PhP100,000- PhP50,000) = 0.05 (50,000)
= PhP2,500; third commission = 4% ( PhP150,000 – PhP100,000) = 0.04 (50,000) = PhP2,000. His total commission, which serves as his gross
pay, is PhP9,000 + PhP2,500 + PhP2,000 = PhP13,500.
7. A real-estate agent receives a 3% commission of PhP300,000 for selling a house. What was the price of the house?
Solution: PhP300,000 represents 3% of the total cost of the house; that is, 3%(house cost) = 300,000. The price of the house = 300,000/.03=
PhP10,000,000.
8. An appliance center agent sold a set of kitchen utensils for PhP20,000 and got a PhP600 commission. What was the commission rate?
Solution: The commission rate is obtained from the equation 600 = r% (20,000). This gives r = 3%.
9. Miguel earns a commission of 10% which is PhP10,000. How much did he sell?
Solution: The amount he sold is given by PhP10,000/10% = P100,000.
10. Carlo sold his house for PhP8,000,000. The real-estate agent got a 5% commission from the sales. From his commission, he has to pay BIR
tax and other obligations required for the transfer of ownership of the property to the buyer. This expense represents 6% of his total
commission. How much net amount will he receive?
Solution: His commission amounts to 5% (PhP8,000,000) = PhP400,000. If BIR tax is 6% of his commission, the net amount he will receives
corresponds to 94% of PhP400,000 which is PhP376,000.

Business Math

Salaries and Wages (Definition of
Salary, Wage, Income,
LESSON OUTLINE
and Benefits)
Introduction

Content Standards
The fundamental operations of mathematics as applied in salaries and wages.

Lesson
Proper
Materials

Performance Standards
The learners are able to apply appropriate mathematical operations in
computing salaries and wages.
Learning Competencies
The learners are able to define the salary, wage, income and benefits.
ABM_BM11SW-IIc-1
Specific Learning Outcomes
The learners should be able to:
1. define salary;
2. define wage;
3. differentiate between salary and wage;
4. distinguish between salary earners and wage earners;
5. define income; and
6. define benefits.

5
3045

Pictures of workers (see Appendix)

Resources
(1)
(2)
(3)
(4)

1 HOUR

www.accountingcoach.com/blog/wages-salaries;
www.investopedia.com/terms/i/income.asp
http://definitions.uslegal.com/e/employee-benefits/
http://www.dole.gov.ph/labor_codes/view/4

INTRODUCTION (5 MINS)
Show pictures of different workers; e.g. office worker, carpenter, tricycle driver, teacher.
Ask the students what the people in the pictures are doing and how they get compensated for what
they do. Lead the discussion to salaries and wages.

Teacher Tips:
Give an illustration of a family of different
income earners using the different jobs in
the examples. This illustration may be used
throughout the entire salaries and wages
topic.

People who work expect a monetary return for their service. There are different ways a person gets
paid for his/her services. Ask the learners to give some examples of professions and how they get
paid. (Expected answers for professions: doctors, lawyers, dentists, teachers, fisherman, drivers,
messengers, delivery boy. Expected answers for manners of payment: salary, daily wage, bonus,
consultation fees)

LESSON PROPER (30-45 MINUTES)
Ways of Service Payment
I.

Salary and Wage

Define salary and wage.
Salary is the compensation usually quoted annually or monthly for an employee. Wage, on the other
hand, is compensation quoted in an hourly or daily rate for an employee.
Salary earners usually get paid every 15 days (bi-monthly) while wage earners usually get paid either
weekly or sometimes even monthly, at their employer's convenience.
Salary earners are not paid less if they work for only a fraction of the required number of hours and
they are also not paid for working overtime while wage earners are under the “no work, no pay policy”
which means they are only paid the actual number of hours or days that they worked.

Art. 103. Time of payment. Wages shall be
paid at least once every two (2) weeks or
twice a month at intervals not exceeding
sixteen (16) days. If on account of force
majeure or circumstances beyond the
employer’s control, payment of wages on or
within the time herein provided cannot be
made, the employer shall pay the wages
immediately after such force majeure or
circumstances have ceased. No employer
shall make payment with less frequency
than once a month.
The payment of wages of employees
engaged to perform a task which cannot be
completed in two (2) weeks shall be subject
to the following conditions, in the absence
of a collective bargaining agreement or
arbitration award:
That payments are made at intervals not
exceeding sixteen (16) days, in proportion
to the amount of work completed;
That final settlement is made upon
completion of the work.
(Art. 143, P.D. 442, also known as the Labor
Code of the Philippines)

Give examples to emphasize the difference between salary and wage.
Examples:
a. A tutor who is paid PhP200 per hour is earning a wage. How much does he earn for a 10-hour week work?
(Solution: If he works for 10 hours a week, then he will be paid PhP2,000 for that week.)
b. A university assistant professor is usually given a monthly salary. If his salary is PhP40,000 per month, how much does he get every two
weeks?
(Solution: If he gets PhP40,000 per month as his salary, then he is paid PhP20,000 every two weeks.)
c. A fast food service crew is paid per hour. If he is paid an average wage of PhP77.43 per hour, how much will he get if he works for 6
hours and 6 days a week for 4 weeks?
(Solution: If he works for 6 hours a day and 6 days a week for 4 weeks, then he earns a total
of PhP11,149.92 for that month.)
d. A minimum wage earner in Metro Manila is paid PhP481 for an 8-hour workday. What is his hourly wage?
(Solution: He is paid PhP60.125 per hour.)
e. A carpenter is paid daily, usually PhP500– PhP600 per day and is a wage earner. A taxi driver and a tricycle driver are neither salary nor
wage earners. Why?
Remark: The daily or hourly wage of an employee can be computed from his monthly salary.
Examples:
a. A clerk earns a salary of PhP20,000 per month. Assuming that he works 8 hours a day for a 20-day work month, how much does he get
per day? per hour?
(Solution: He is earning a wage of PhP1,000 per day and PhP125 per hour.)
b. An employee is paid a monthly salary of PhP16,000 for working 20 days in a month. A taxi driver earns PhP750 per day. Assuming both
work 8 hours a day, who has a higher hourly wage?
(Solution: Employee: 16,00020=800 per day; 8008=100 per hour, Taxi Driver: 7508=93.75 per hour
Therefore, the employee has a higher hourly wage rate.)

II. Income and Benefits
A. Define income.
Income is money that an individual receives in exchange for providing a good/service or through
investing capital.
Some sources of income:
1. Farmers, fishermen and vendors earn income by providing goods such as crops, fish and
vegetables, respectively.
2. Individuals may earn income by investing their capital in stocks, mutual funds or bank deposits.
B. Define benefit.
Benefit is employee compensation given by an employer on top of the basic salary/wage. Note that
benefits may come in the form of cash or in kind.
Examples:
1. Cash Benefits: 13th month pay, bonuses, rice subsidy, transportation allowance
2. Non-cash benefits: SSS/GSIS, Pag-ibig, PhilHealth

Teacher Tips:
Suggestion before definitions: Explain to
the students that a basic wage or salary is
not the only compensation that an
employee receives. For most employees,
they also get social insurance such as GSIS
for government employees and SSS for
employees in the private sector.

APPENDIX

Business'Math

1 HOUR

Salaries and Wages (Gross Net Income)
Content Standards
The fundamental operations of mathematics as applied in salaries and wages.
Performance Standards
The learners are able to apply appropriate mathematical operations in
computing salaries and wages.

LESSON OUTLINE
Lesson
Proper
Resources
(1) http://www.accountingtools.com/questions-and-answers/whatis-the-difference-between-gross-and-net-income.html

Learning Competencies
The learners compute net and gross income; differentiate gross from net income. ABM_BM11SW-IId-2, ABM_BM11SW-11d-3
Specific Learning Outcomes
The learners should be able to
1. define gross income;
2. define net income;
3. differentiate gross and net income;
4. compute gross income; and
5. compute net income.
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LESSON PROPER (30-45 MINS)
A. Gross Income
The gross income of an individual refers to the total amount he/she earned before deductions are made. Other adjustments may be payment
for loans, etc.
Examples:
a. A teacher who gets a basic monthly salary of PhP20,000 and a living allowance of PhP2,000 per month has an annual gross income of
(20,000 x 12) + (2,000 x 12)=PhP264,000.
b. A policeman who gets a basic salary of PhP25,000 per month, a living allowance of PhP2,500 per month and a hazard pay of PhP12,000 per
year has an annual gross income of
(25,000 x 12) + (2,500 x 12) + 12,000= PhP342,000.
c. A university professor who has a basic monthly salary of PhP80,000, a living allowance of PHP2,000 per month, who also has an investment
of PhP500,000 which earns an interest of 6% per year has an annual gross income of
(80,000 x 12) + (2,000 x 12) + (500,000 x 0.06)= PhP1,014,000.
d. A minimum wage earner in Metro Manila is paid PhP481 for an 8-hour workday. If he works for 22 days in one month, then he will have a
monthly gross income of
481 x 22 = PhP10,582.
B. Net Income
The net income of an individual is the difference between his/her gross income and deductions. Example of deductions applicable are income
tax, SSS or GSIS contributions, PhilHealth and Pag-ibig contributions. The deductions can be a fixed amount or a percentage of the basic
salary.
Examples:
a. A teacher who gets a basic monthly salary of PhP20,000 and a living allowance of PhP2,000 per month has an annual gross income of

(20,000 x 12) + (2,000 x 12)= PhP264,000.
Suppose this teacher has to pay every year PhP22,500 for income tax, PhP4,500 for PhilHealth, PhP1,200 for Pag-ibig and PhP6,975.60 for
SSS contributions, then his annual net income is 264,000 – (22,500 + 4,500 + 1,200 + 6,975.60)=PhP228,824.40.
b. A policeman who gets a basic salary of PhP25,000 per month, a living allowance of PhP2,500 per month and a hazard pay of PhP12,000 per
year has an annual gross income of (25,000 12) + (2,500 12) + 12,000= PhP342,000.
Suppose this policeman has to pay annually PhP25,000 for income tax, PhP4,500 for Philhealth, PhP1,200 for Pag-ibig and PhP27,000 for
GSIS contributions, then his net annual income is 342,000 – (25,000 + 4,500 + 1,200 +27,000)= PhP284,000.
c. A university professor who receives a basic monthly salary of PhP80,000, a living allowance of PhP2,000 per month, and has an investment
of PhP500,000 which earns an interest of 6% per year has an annual gross income of (80,000 12) + (2,000 12) + (500,000
0.06)=PhP1,014,000.
Suppose this university professor has to pay each year PhP245,880 for income tax, PhP12,000 for Philhealth, PhP1,200 for Pag-ibig and
PhP86,400 for GSIS contributions, then his net annual income is 1,014,000 – (245,880 + 12,000 +1,200 + 86,400) = PhP668,520.
d. A minimum wage earner in Metro Manila is paid PhP481 for an 8-hour workday. If he works for 22 days in one month, then he will have a
monthly gross income of 481 22 = PhP10,582.
A minimum wage earner is exempted from paying income tax. Suppose his deductions per month are PhP100 for Pag-ibig, PhP200 for
PhilHealth and PhP363.30 for SSS then his net monthly income is 10,582 – (100 + 200 + 363.30)=PhP9,918.70.

