GENERAL EDUCATION

Mathematics And Physics
Mathematics and Physics are the foundation for any technical discipline. Being
successful in technology requires understanding mathematical theory and the ability
to apply the concepts to familiar situations and newly encountered problems.
Physics introduces the fundamental laws and principles that govern virtually everything
around us. Studying math and physics promotes critical reasoning, creative thinking,
and logical analysis, which are central skills in the classroom and in life. The Math and
Physics Department at BFIT places an emphasis on problem solving, using practical
everyday problems related to the Industrial and Engineering Technologies. A variety
of strategies are used to present the material effectively to a highly diverse body of
students.

Upon successful completion of the courses in the Department of Mathematics and
Physics, the student will be able to:
●

Solve math problems in a systematic and logical manner.

●

Use critical reasoning skills for lifelong learning.

●

Effectively apply math concepts to technical problems.

●

Understand basic physical principles of the world around us.

●

Apply physics to various situations inside and outside of the student’s field of study.

Faculty

Curriculum

James Johanson, Chair

The mathematics curriculum at BFIT is designed to provide a solid foundation in
mathematics through a range of course offerings relevant to the technical degree
programs. Each degree program at BFIT requires at least two semesters of college math
that emphasize the fundamentals. Additional math courses are designed to be relevant
to the chosen field of study. Engineering technology students planning on transferring
after two years to obtain a bachelor’s degree from a four-year school are required to
complete the math sequence through Calculus II. Students planning to obtain an
engineering technology associate degree take math courses designed for the requirements
of their field of study. Different entry points into the math sequence are available
depending on the student’s skill level. Refer to the section dedicated to the degree
program of interest for specific degree requirements.

Instructor Staff: Stella Fateh, Jonathan Harris, Kathryn Lozo, James Martin,
David Post, James Yeh

The Physics curriculum at BFIT is designed to provide an additional technical
foundation in the student’s major as well as practical applications for mathematics.
A physics lab with hands-on instruction is provided to reinforce topics covered in the
lecture classroom and to demonstrate that the governing laws of physics exist beyond
the pages of the text. The physics requirement varies with each major; however, most
students will take at least one semester of physics. Refer to the section dedicated to the
degree program of interest for specific degree requirements.
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ACADEMIC COURSE DESCRIPTIONS

HV101

THEORY OF HEAT

4 CREDITS

This course covers refrigeration and heat transfer. Students also develop an understanding of basic electricity principles, refrigeration, refrigerants and pressure and
temperature relationships. (Offered in the fall and spring)
HV102

SAFETY, TOOLS, EQUIPMENT AND SHOP PRACTICES

4 CREDITS

This portion of the course covers basic hand tools and their uses. In addition,
students examine safe workshop practices, the use of vacuum pumps, charging
refrigeration systems, tubing and piping, and leak detection. The course includes a
10-hour OSHA safety course. (Offered in the fall and spring)
HV103

ELECTRICITY FOR HVAC&R

3 CREDITS

A. Basic Controls HV103 covers basic electricity and magnetism, the use of automatic
controls, components and their applications. Also, troubleshooting basics, automatic
and programmable controls.
B. Electric Motors This section of the course covers types of motors and related
wiring, motor applications and problem diagnosis, troubleshooting electric motors
and their controls. (Offered in the fall and spring)

HV203

COMMERCIAL AND INDUSTRIAL AIR CONDITIONING 4 CREDITS

A. Students will study all weather systems that incorporate electric, gas-fired and
oil-fired systems. Other topics will include air source and geothermal heat pumps.
B. Covered in this section will be high and low pressure chillers, absorption chill water
systems, cooling towers, condensers and chill water pumps. Operation, maintenance
and troubleshooting will also be covered. (Offered in the spring and summer)
HV204

ELECTRICAL CODES AND SCHEMATICS

2 CREDITS

This course introduces students to electrical blueprints used in the design and
implementation of HVAC&R systems in a variety of environments.
In addition, students are acquainted with current electrical code standards. We will also
be focused on energy management/controls and solar thermal skills and knowledge.
(Offered in the spring and summer)
MA080

FUNDAMENTAL MATHEMATICS

3 CREDITS

MA090

FUNDAMENTAL MATHEMATICS

6 CREDITS

Recovery, Reclamation and Recycling Program: This section concentrates on Federal
EPA certification test preparation, R410A certification, 10-hour OSHA Safety
Certification and the use of recovery equipment . (Offered in the fall and spring)

This Academic Development course is an introduction to basic algebra, as well as a
reinforcement of the foundational properties of arithmetic. Topics covered include
fractions, mixed numbers, decimals, fraction to decimal conversion, ordered pairs,
coordinate systems, basic rules of algebra, real numbers and operations, exponents,
order of operations, the simple inequality, simple linear equations, formulas,
percents, graphing, and introduction to problem solving. In this class, the use of
calculators will not be allowed in most instances. (Offered in the fall, spring, and summer)

HV201

MA105

HV104

EPA (ENVIRONMENTAL PROTECTION AGENCY)
REGULATIONS

COMMERCIAL REFRIGERATION

3 CREDITS

4 CREDITS

Students will study commercial applications of evaporators as applied to commercial
refrigeration condensers and compressors, including ice machines and walk-in units.
This course will also include different types of expansion devices for these applications,
special refrigeration systems, troubleshooting and typical operating conditions. (Offered
in the spring and summer)
HV202

AIR CONDITIONING, HEATING AND
HUMIDIFICATION

4 CREDITS

This course covers electric and gas heat and oil-fired systems, hydronic systems and
indoor air quality. Students will also examine rooftop units, A/C installation, air
distribution, balance and controls for the operation of these systems. Typical operating
conditions and troubleshooting will also be presented. (Offered in the spring and summer)

TECHNICAL MATHEMATICS I

3 CREDITS

This course is designed as an overview of the standard topics in Algebra as they apply
to technical applications. Practical examples of the math as it is used in the various
technical fields are used as much as possible. Topics covered include: linear equations,
systems of linear equations, literal equations, slope, a review of fractions, metric units,
scientific notation, and intermediate problem solving. Prerequisite: MA090 or
Placement Exam (Offered in the fall, spring, and summer)
MA106

TECHNICAL MATHEMATICS II

3 CREDITS

This course, the second in the technical math sequence, continues to develop the
students’ understanding of algebra through the use of practical examples. Topics
covered include ratio and proportion, geometry, and right angle trigonometry.
An emphasis is placed on practical examples from the automotive field and project
assignments are used to refine problem solving, critical thinking and communication
skills. Prerequisite: MA105 or Placement Exam (Offered in the spring and summer)
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ACADEMIC COURSE DESCRIPTIONS

MA107 OPTICAL MATH

3 CREDITS

CALCULUS II

4 CREDITS

This course builds and expands upon the techniques and applications covered in
Calculus I. Topics include the indefinite and definite integral, the fundamental theorm
of calculus, integration by substitution, an introduction to differential equations,
integration by parts, by trigonometric substitution and by use of tables, area of region
between two curves, parametric equations, improper integrals, applications of
integration to volumes. Prerequisite: MA 240 (Offered in the spring)

MA 115

MA 265

PLANE AND SOLID GEOMETRY

4 CREDITS

FINITE MATHEMATICS

3 CREDITS

This course introduces the study of Euclidean geometry, focusing on lines and angles,
measurement and units, triangle properties, parallelograms, trapezoids, polygons,
circles, spheres, conic sections, pyramids, areas and volumes. Prerequisite: MA105 or
Placement Exam (Offered in the spring and summer)

This course serves as a broad overview of topics in finite math and a brief introduction
to topics in statistics. Topics covered include linear equations, linear systems, linear
programming, mathematics of finance, matrix math, probability, and an introduction
to statistics. Prerequisite: MA 106

MA120

MA270

COLLEGE ALGEBRA AND TRIGONOMETRY

3 CREDITS

This course begins with a review of the metric system to be applied throughout the
semester. Students’ understanding of algebra is developed through methods of solving
algebraic fractions, systems of linear equations and quadratic equations.
The introduction to the basics of functions and their graphs leads into the study of
logarithmic and exponential functions. The course concludes with problem solving
involving right triangles and an introduction to vectors. Applications from various
technical fields will be stressed. The scientific calculator is used extensively in this
course. Prerequisite: MA105 or MA115 or Placement Exam (Offered in the fall, spring, and
summer)
MA130

PRE-CALCULUS

3 CREDITS

This course extends the student’s knowledge of trigonometry by developing the graphs
of the trigonometric functions. The course continues by solving trigonometric
equations, proving trigonometric identities, and finding trigonometric derivatives
algebraically and graphically. Complex numbers are covered in rectilinear and polar
coordinates. Domain, range, and the idea of the limit are introduced. To prepare the
student for calculus, properties of polynomial and rational functions are reviewed.
Prerequisite: MA120 or Placement Exam (Offered in the fall, spring, and summer)
MA240

CALCULUS I

4 CREDITS

This course introduces differential and integral calculus. It begins with the study of
limits and continuity, which naturally leads to the development of the derivative.
Topics covered include, the rules of differentiation of exponential, logarithmic,
trigonometric, inverse-trigonometric, and polynomial functions, rates of change,
implicit differentiation, maximization/minimization problems, and an introduction
to integration. Prerequisite: MA130 or Placement Exam (Offered in the fall)
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MA250

Optical Math provides the Opticianry student with an opportunity to become familiarized
with mathematical concepts and formulae that are commonly used in ophthalmic
science. The student will be introduced to optical formulae that contain mathematical
concepts involving positive and negative integers, definition of infinity, algebra,
trigonometry and approximations. In addition, students will learn how to solve complex
optical formulae using a scientific calculator.
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STATISTICS

3 CREDITS

This course studies the collection, analysis and presentation of data, frequency distributions, probability and probability distributions. Making inferences from statistical
data and the techniques used for making business and management decisions will be
discussed. Data analysis and presentation make use of statistical software.
Prerequisite: MA265 (Offered in the spring)
MD223

MEDICAL INSTRUMENTATION I

4 CREDITS

Study of medical devices and transducers used in Intensive Care Units and general
patient floors. Covers typical circuits, applications, safe usage of devices, and interpretation of derived data. Emphasis on troubleshooting and repair techniques as applied
to medical devices. Prerequisites: A GPA of 2.0 in EE110, EE122, EE113, EE131 or a
waiver from the department chair. (Offered in the fall)
MD225

MEDICAL INSTRUMENTATION II

4 CREDITS

A continuation of MD223. More complex medical devices are introduced that
incorporate both previously learned technologies as well as new concepts.
Increased emphasis is placed on safety and equipment testing. Opportunities to use
troubleshooting and repair techniques are provided. Prerequisite: MD223 (Offered in the
spring)
MD238

HUMAN PHYSIOLOGY

4 CREDITS

Introduction to the basic structure and function of the various organ systems of the
human body. Discussion of normal, as well as some pathological physiology.
Presentation of terminology encountered in a medical environment. Examination of
basic properties of nerves and muscles and their relationships with the central nervous
system in producing motion and sensation. Study of various functions of the respiratory
and cardiovascular systems. Introduction to instrumentation and techniques for
evaluation of normal and abnormal functions. Prerequisite: MD223. (Offered in the
spring)

ACADEMIC COURSE DESCRIPTIONS

OP243

PRINCIPLES AND PRACTICES IN OPTICIANRY IV

3 CREDITS

PH212

PHYSICS I

3 CREDITS

This course is designed to educate students in the technical skills of performing various
procedures within the ophthalmic visual assessment area of a dispensary. The course
will present technical equipment procedures, maintenance and use, as well as the skills
needed in assisting Optometrists and patients with various procedures such as administering medicines and pharmacology identification and uses.

This course is an algebra-based introduction to the physics of mechanics that includes,
a math review (algebra, geometry and trigonometry), scalars and vectors, force, mass,
equilibrium, torque, acceleration, gravity, Newton’s Laws, work, energy, power,
impulse, momentum, circular motion and rotation of rigid bodies. Prerequisite:
MA115 or MA120. Co-requisite: PH215 (Offered in the fall)

The clinical portion of this course will offer students an opportunity to gain real life
exposure to the designing, fitting and dispensing of prescription eyewear in an optical
business setting. The students will learn to operate an optical business, as well as the
intricacy of quality patient care.

PH215

The optical shoppe is open during the regular academic year and is operated by the
students under the direct supervision of licensed opticians. The operating clinic offers
students the opportunity to learn the practical aspects of opticianry through weekly
presentations and assignments, as well as actual patient care.
OP245

VISION ASSESSMENT

3 CREDITS

This course is designed to instruct the student in the theories behind the various tests
given during a routine refraction. Topics include anatomy and physiology of the eye
(review), mechanics of ametropias, epidemiology and etiology of refractive errors.
Trends in visual acuity and accommodative / convergence relationships in the myopic,
hyperopic and presbyopic eye will be discussed. Also included will be problems in
binocular vision and retinoscopy.
PH102

PHYSICS

3 CREDITS

This course is an introduction to physics of mechanics and basic concepts in chemistry,
including the study of motion, Newton’s Laws, energy, conservation laws, physics of
matter, temperature, heat transfer, the atom, the periodic table, chemical bonding,
the Mole, and balancing chemical equations. There is no lab co-requisite for this
course. (Offered in the spring and summer)
PH 201

PHYSICS FOR ELECTRICIANS I

3 CREDITS

This course is an algebra-based introduction to physics for students in the electrical
technologies. Topics include but are not limited to, temperature, heat and its effects,
electromagnetic waves, luminous flux and intensity, illumination, coulomb’s law,
electrical fields, magnetic fields, force on current carrying wire, and Faraday’s Law.
Prerequisite: MA 120. Co-requisite: PH 204 (Offered in the spring)
PH 204

PHYSICS LAB

1 CREDIT

This lab focuses on supporting the topics in PH 202. This lab offers the opportunity
to practice laboratory techniques, data collection, and written reports. Topics include
but are not limited to, temperature, heat and effects of heat, and mechanical waves.
(Offered in the spring)

PHYSICS LAB I

1 CREDIT

This lab focuses on supporting the topics in the physics lectures, PH212 and PH222.
This lab offers the opportunity to practice laboratory techniques, data collection, and
written reports. Topics include kinematics and mechanics. (Offered in the fall)
PH222

UNIVERSITY PHYSICS I

3 CREDITS

The topics of PH212 are covered using calculus. A math review is not included.
Co-requisite: MA240 and PH215 (Offered in the fall)
PH223

UNIVERSITY PHYSICS II

3 CREDITS

The topics of PH213 are covered using calculus. Prerequisite: PH222, Co-requisite:
PH225 (Offered in the spring)
PH225

PHYSICS LAB II

1 CREDIT

This lab focuses on supporting the topics in the physics lectures for PH223. This lab
offers the opportunity to practice laboratory techniques, data collection, and written
reports. Topics include: mechanics, thermodynamics, harmonic motion, electric
charge, and optics. Prerequisite: PH215 (Offered in the spring)
SS105

TWENTIETH CENTURY HISTORY

3 CREDITS

A concentration on major world events including significant social, economic and
political shifts and changes viewed through various media including film, fiction, historical articles and non-fiction essays. Through discussions, written responses, presentations and creative projects, students will not only engage in historical studies, but will
also use analytical and critical thinking skills to consider the ethical implications of
historical events and to determine how accurately history is recorded, taught and
represented in education, art, politics, the media and society.
SS109

TECHNOLOGY AND SOCIETY

3 CREDITS

This course examines the role of technology in contemporary social life. An overview
of technological evolution and its impact on society from the Industrial Revolution
to the present is explored, with emphasis on current technologies and the debates
surrounding them. Through discussion, papers, projects, and presentations, students
explore the impact of particular technologies on various aspects of human life,
including society’s increasing reliance on technology and the consequences on human
existence.
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