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The Hashemite University
Faculty of Allied Health Science

Radiography Department
Course Outline

	   Course Title : General Medical Physics

   Credit Hour: 3 credit hours

   Instructor: MS.c. Amer Ababneh
   Pre requisite : - 
	Course No: (0505111)
Time: Section (1) Mon.,Wed.(9:30-11)

           Section (2): Sun., Tues.  (9:30-11)
Semester: 2010/2011



Course Description:

Content of this course is designed to support and enhance the role of medical and other staff in the diagnosis, treatment and rehabilitation of disease and disability through the provision of medical physics and clinical engineering services in hospitals and in the community by introducing  the basic knowledge in physics science which cover the following topics: Fluid pressure, flow in the circulatory system, blood pressure measurements, Sound, ultrasound and its medical applications,  Heat and thermodynamics, thermal properties of matter, temperature regulation in warm-blooded animals, human metabolism.                                      
COURSE OBJECTIVES:
Develop basic understanding of medical physics concepts,

Develop problem-solving and critical-thinking skills,

Learn to integrate and apply various physics concepts to a real-life problem,

Develop scientific communication skills.

Course Outline

Chapter 1:  BLOOD PRESSURE MEASUREMENTS AND PRESSURE IN 

                    FLUIDS                                                                                  

· Fluids at Rest, Density and Pressure

· Variation of Pressure with Depth

· Measurement of Pressure:
· Mercury  Barometer, Open Tube Manometer and Pascal’s Principles

· Direct and Indirect Methods for Measuring Blood Pressure 

· Cannulation and  

· Sphygmomanometer

·  Fluids in Motion (Steady and Nonsteady Flow)
·  Streamline Flow and the Equation of Continuity

·  Bernoulli’s Equation and its Applications:

· Venturi Meter, Pitot Tube and Hole in a Water Tank

Chapter 2: BLOOD FLOW IN VESSELS







· Turbulent Fluid Flow and Viscosity

· Laminar Flow in a Tube

· Pressure Difference in Artery

· Power Dissipation

· Blood Flow in the Circulatory System

· Blood Flow in a Capillary Tube

· The Cardiovascular System

· Flow Resistance
Chapter 3: HEAT AND THERMAL PROPERTIES OF MATTER

 

· Temperature and Thermal Equilibrium 

· Thermometers and Temperature Scales

· Thermal Expansion of Solids and Liquids

· Linear, Surface, and Volume Expansion 

· Internal Energy and Heat 

· Heat Capacity ( Specific Heat  and Molar Specific Heat )

· Heat Transformation

· Latent Heat of Fusion  and  Vaporization 

· Heat Transfer by: Conduction, Convection and Radiation

· Black Body Radiation

· Thermograph Technique

· Temperature Regulation in Warm-Blooded Animals

· The Rate of Heat Loses by Metabolism

Chapter 4: HUMAN METABOLISM AND FIRST LAW OF THERMODYNAMICS

· Internal Energy of the Material:
· First Law of Thermodynamics and its Applications
· Adiabatic , Constant Volume, Isothermal , and Free Expansion Process

· Human Metabolism

· Basal Metabolic Rate

· The Efficiency of Food Utilization

Chapter 5:  ELECTRIC FORCES, FIELDS, POTENTIALS AND MAGNETIC FORCE

                         
· Concepts of Electricity in the Body and Electric Charge:
· Coulomb’s Electric Force

    Electric Force due to:

· A Point Charge and a  Group of Point Charges

· Electric Field due to a Point Charge and a Group of Point Charges

· Electric Potential due to Point Charge and Group of Point Charges

· Equipotential Surfaces

· Relationship between E and V

· Magnetic Force on a Moving Charge

· Charged Particle Circulating in a Magnetic Field

Chapter 6:   CURRENT, RESISTANCE AND OHM’S LAW 




·  Electric Current

·  Resistance and Resistivity  

·  Ohm’s Law

·  Energy and Power in Electric Circuits

·  Direct-Current Circuits

·  Kirchhoff’s Rules

·  Series and Parallel Resistors

·   Ammeter and Voltmeters

Chapter 7:   CAPACITANCE AND DIELECTRICS






· Capacitance 

· Types of Capacitors: Parallel Plate, Cylindrical , and Spherical Capacitor

· Capacitors in Parallel and in Series

·  Potential Energy and  Energy Density

· Effects of Dielectrics

· RC Circuits

Chapter 8:   NERVE CONDUCTION







· Concept of Nerve Conduction
· Nerve Conduction and Structure of Nerve Cells 

· Electrical Properties of Membranes

· Membrane Potentials

· Membrane Leakage Resistance

· Axon Resistance

· Axon  Capacitance      

· Resting Potential and Channels

· The Action Potential

· Ionic Concentrations   and   the Response to Weak Stimuli

 Chapter 9:  ATOMIC STRUCTURE AND RADIOACTIVITY




·     Bohr Atom and Bohr Postulates

·     Hydrogen Atom and Structure of the Atom

·     Nuclear Size, Charge and Mass

·     Binding Energy (Electron and Nuclear)
·     Radioactivity

·     Radioactive Decay Law

·     Half Life

·     Types of Radioactive Decay (alpha, beta, and gamma rays)
Chapter 10: IONIZING RADIATION







·     Types of Ionizing Radiation

·     Interaction of Ionizing Radiation with Matter 

·     Attenuation of Radiation

·     Radiation Doses

·     Biological Effects of Radiation

·     Radiation in Medicine

·     Radiotherapy and Radiation Protection Principles

Chapter 11: HUMAN EYE AND VISION DEFECTS, MIRRORS AND LENSES 

·       Geometrical Optics, Reflection and Refraction

·       Mirrors (Convex and Concave)
·       Lenses ((Converging and Diverging)
·      The Human Eye

·      The Power of the Accommodation of the Eye

·      Optical Defects of the Eye

· Myopia, Hyperpropia

· Presbyopia, and Astigmatism Contact Lenses

 Recommended Textbook:

1-   Physics, By: Joseph W. Kane and Morton M. Sternheium, 3rd Ed., 1988,

      Published By:  John Wiley and Sons.

Recommended Reference Books:

1- University Physics, 1996 By: Sanny and Moebs, Published by brown Publishers.

      2- Fundamentals of Physics, 4th. Ed. 1993   by: Halliday and Resnick, Published by John Wiely and Sons, Inc.

Exams                   Points
Exam Date


First                       20%                         14/ 3 / 2011, Monday (1-2)                    

Second                  20%                        18 / 4/ 2011, Monday (1-2)                    
Assignment           5%

Presentation          5%

Final                       50%

----------------------------------------------------------------------------------

Total
                     100%
Course material will be posted here along with images and links to useful websites. Syllabus and course material are subject to changes. Check regularly for updates and notices on the course website (Blackboard) General Medical Physics Home Page by logging in at http://www.hlms.hu.edu.jo/webapps/portal/frameset.jsp using username and password.

Assignment: The homework assignments will be distributed weekly. Homework will be normally due on the lecture scheduled on the following week. Solutions to the homework will be distributed after the problems have been collected. Working problems is the only way to obtain a deep clarification of each topic.

Examinations will consist of both short-answer concept questions and problem-solving questions. Examinations will be closed book with a formula sheet provided. Calculators may be required. Only non-programmable pocket calculators will be permitted. Personal communication or entertainment devices (e.g. cell phone, MP3 player) are not permitted. Exam times will be posted on the course web site (Blackboard) when available. 

Presentation: The oral presentations are scheduled near the end of the term (i.e. early April) during a time outside of normal lecture hours that is best suitable to everyone. The individual presentations will be 10-15 min in length, with 5 min allowed for questions (i.e. 15-20 min total length).

Evaluation: There will be individual grades for the presentations. The individual grades (for a total of 5% of your final grade)

Office Hours: Sunday, Monday, Tuesdays (12:00-2:00 pm), or by appointment.
Website: http://www.hlms.hu.edu.jo
Email: ababneh.a@hu.edu.jo (Please only email from your HU email account.)
Medical Physics Web Links:
IPEM (http://www.ipem.org.uk/ipem_public/): The Institute of Physics and Engineering in Medicine. This is the professional organization for medical Physicists in the UK.
Institute of Physics: www.teachingmedicalphysics.org.uk
Wikipedia web site.
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