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Physics for Health Sciences aims to provide a thorough understanding of fundamental physics concepts,
including mechanics, fluid dynamics, thermodynamics, electromagnetism, waves, sound, and modern
physics. It focuses on applying these principles to medical technologies and physiological processes,
enhancing problem-solving and critical thinking skills. The course/module emphasizes the importance of
accurate measurements, understanding thermodynamic processes, fluid dynamics, electricity and magnetism,
and wave and sound principles. Additionally, it covers modern physics concepts and the analysis of radiation
and its effects, equipping students with the knowledge to integrate physics into their future medical practice.

L% I & Learning Outcomes

By the end of this course/module, students will have a strong understanding of fundamental physics
concepts, including mechanics, fluid dynamics, thermodynamics, electromagnetism, waves, sound, and
modern physics. They will be adept at applying these principles to various scientific and practical scenarios,
demonstrating enhanced problem-solving and critical thinking skills. Students will be proficient in
interpreting and analysing data, accurately measuring and converting units, and understanding the principles
of heat transfer, fluid flow, and electrical and magnetic fields. Additionally, they will grasp the basics of
modern physics, including relativity and quantum theory, and understand the principles and safety
considerations of radiation, preparing them for advanced study and interdisciplinary collaboration in their
future careers.
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Chapter 1: Introduction, Measurement, Estimating (6 hours)
1. Introduction to Physics in Health Sciences

How Science Works

Models, Theories, and Laws

Measurement and Uncertainty; Significant Figures

Units, Standards, and the Sl System

Converting Units
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Order of Magnitude: Rapid Estimating
8. Dimensions and Dimensional Analysis (optional)
Chapter 2: Kinematics (8 hours)
1. Reference Frames and Displacement
Average Velocity
Instantaneous Velocity
Acceleration
Motion at Constant Acceleration
Solving Problems

Freely Falling Objects
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Variable Acceleration; Integral Calculus (optional)
9. Vectors and Scalars
10. Addition of Vectors—Graphical Methods
11. Subtraction of Vectors, and Multiplication of a Vector by a Scalar
12. Adding Vectors by Components
13. Unit Vectors
14. Vector Kinematics
15. Projectile Motion
16. Solving Problems Involving Projectile Motion
17. Relative Velocity
Chapter 3: Fluid Dynamics (8 hours)
1. Properties of Fluids
Density and Specific Gravity
Pressure in Fluids
Atmospheric Pressure and Gauge Pressure
Pascal's Principle
Measurement of Pressure; Gauges and the Barometer
Buoyancy and Archimedes' Principle
Fluids in Motion; Flow Rate and the Equation of Continuity

Bernoulli's Equation
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0. Applications of Bernoulli's Principle: Torricelli, Airplanes, Baseballs, Blood Flow
Chapter 4: Thermodynamics (8 hours)
1. Temperature and Heat
2. Thermal Equilibrium and the Zeroth Law of Thermodynamics
3. Thermal Expansion
4. The Ideal Gas Law
5

Heat Transfer: Conduction, Convection, Radiation
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6. The First Law of Thermodynamics
7. The Second Law of Thermodynamics
Chapter 5: Electricity and Magnetism (12 hours)
1. Static Electricity; Electric Charge and Its Conservation
Electric Charge in the Atom
Insulators and Conductors

Induced Charge; the Electroscope

2
3
4
5. Coulomb's Law
6. The Electric Field
7. Electric Field Calculations for Continuous Charge Distributions
8. Field Lines
9. Electric Fields and Conductors
10. Electric Potential Energy and Potential Difference
11. Capacitors and Dielectrics
12. Electric Current and Ohm's Law
13. Resistance and Resistivity
14. Kirchhoff's Rules
15. Magnetic Fields
16. Electromagnetic Induction and Faraday's Law
Chapter 6: Waves and Sound (8 hours)
1. Wave Properties
2. Types of Waves: Transverse and Longitudinal
3. Energy Transported by Waves
4. Sound Waves and Their Properties
5. Intensity of Sound: Decibels
Chapter 7: Modern Physics (8 hours)
1. Introduction to Quantum Physics
2. Atomic and Nuclear Physics
3. Radioactivity and Nuclear Reactions
4. Photon Theory of Light and the Photoelectric Effect
5. Wave-Particle Duality
Chapter 8: Radiation and Medical Imaging (6 hours)
1. Types of Radiation
Radiation Sources and Detection
X-rays and Computed Tomography (CT)

2
3
4. Magnetic Resonance Imaging (MRI) and Ultrasound
5. Radiation Therapy

6

Safety and Protection
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The course information as follows may be subject to change, either during the session because of unforeseen
circumstances, or following review of the course at the end of the session. Queries about the course should be directed
to the course instructor.
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Physics for Scientists and Engineers with Modern Physics, 5! edition, Douglas C. Giancoli
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2 REVIEW AND APPROVAL
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This Course has been approved by the following person or committee of authority

The course has been reviewed and approved by the JEI New Course Review Panel Meeting (B Fe 8 1% /NH 218
0

It is a fundamental physics course/module required by the BMS curriculum. The instructor is competent and has
experience teaching the course/module, and the course content and Syllabus are appropriate for the BMS
curriculum. The required teaching facility is available.

The teaching materials were reviewed. Their political, ideological, scientific and applicability meet the requirements
of the JEI, and no issues are observed in their political standpoint and value orientation.

Signature of the Executive Dean: Date:
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