Physics of the Body I
PH 3200
Nancy Donaldson, Ph.D.



Fall 2009


Office: Science Center 120C

Class Time:  9-9:50am M, W, F


Office Hrs: 
Office Phone:  x4634




11:00 – 12:30 am Monday


Home Phone:  816-554-2875



11:00 – 11:50 am Wed. and Friday

Email:  nancy.donaldson@rockhurst.edu

4:00 – 5:30 pm Tuesday and by appt.

Course Objectives:

Advances in medicine over the last two centuries have been dependent on advances in all of the basic scientific disciplines, including physics, chemistry and biology. In the Physics of Medicine minor courses we will survey several aspects of current medical and health care practices, describing the underlying physics that has enabled the medical application. We will see that our knowledge of physics can be applied to develop technology that can profoundly improve both the quality and the duration of one’s life. 
Physics of the Body I will expand on the physics principles developed in introductory physics courses through an in-depth study of mechanics, fluids, thermodynamics, wave motion, electrical and sound principles as they are applied to the human body.  

Areas of study in Physics of the Body I will include the physics of:  biomechanics (torque, force and lever systems), fluid pressure, heat and thermodynamics of a body’s food intake and efficiency, cardiovascular system (heart as a force pump, blood flow and pressure) pulmonary system – pressure and volume, sound and electrical activity.

 
The primary goal of the course is to develop a functional understanding of the physical principles on which the systems of the body depend.  Additionally, students will be encouraged to broaden their knowledge of the physics of medicine by writing an independent research paper on a primary literature review on an approved physics of medicine/health care topic.  This literature review paper will serve as a foundation for students’ independent research project in Physics of the Body II.
Your grade:  
Test #1: 




20%



Test #2:




20%



Test #3 (Final exam) – includes posttest:
10%



Paper:





20%



Quiz #1:




5%



Quiz #2:




5%



Service Learning Project


10%



Attendance/participation/homework:

10%

A: Outstanding          B: Good         C: Competent   D: Inadequate         F: Failing
A  93 and up 

B+ 87-89 
C+ 77-79 
   D+ 67-69 

F Below 60
A- 90-92 

B   83-86 
C 73-76 
   D 61-66

 


B-  80-82 
C- 70-72

Grade:


Demonstrated:
A



Excellent independent/critical thinking.  Solid 





understanding of materials.  Ability to interpret materials 




from texts and apply knowledge to current events/daily life.
B



Good work.  Solid grasp of materials. Initiative.

C



Shows basic and reasonable grasp of materials.  This 



means, basically, doing everything that is required of 
 


you in this class.

D



Office visit required.  (To be scheduled by student within 





1 week).
Please come visit me at any time during the semester.  I am always happy to talk with you about any concerns you may have. 
Learning Objectives:

After taking this course students will be able to:

· Be able to explain the systems of the body from a physics standpoint.
· Demonstrate general knowledge of the Physics of the Body
· Research and find published, peer-reviewed materials in Physics of Medicine/Health Care and related disciplines
· Demonstrate analytic skills through an ability to evaluate data from 

· various sources (primary and secondary) 

· Demonstrate written and oral communication skills
· Recognize medical technology as it applies to physics

Required Text:

Cameron, John, James Skofronick, and Roderick Grant. Physics of the Body. 2nd ed. Madison, WI: Medical Physics Publishing, 1999.
Attendance Policy 
Your attendance in this class is expected as I will be supplementing the assigned readings with other materials, student in-class labs and interactive demonstrations. In compliance with the College’s attendance policy, three absences will result in your being sent a warning and seven absences may cause you to be dropped from the course.  If you know ahead of time you are going to be absent from class, please let me know. If you miss a class, it is your responsibility to get notes and other information provided in that class from other students. I will be happy to discuss materials you do not understand because of your absence after you have reviewed the information you obtained from other students.


Final Exam
A final exam is a part of your grade. The final exam schedule is set by the Registrar’s Office. This cannot be changed. Please make sure to know when you are required to take the final exams for all of your classes before you make travel arrangements.
 
Tentative Course Schedule (I’ll keep it as close to this as possible, but there are bound to be changes!)
Quizzes and tests will be based on all chapter material therefore please utilize the course text. Classes will build on sections of chapter material that I feel need more development, so please read chapter material prior to class! You are welcome to ask questions on problems in class during our coverage of the topic.  Problem answers will be posted on my door.
	
	
	Greetings!!!

	19-Aug
	
	Introduction: Historical Perspective/Physics-Medicine Relationship

	21-Aug
	
	Terminology, Modeling, and Measurement - Feedback

	
	
	Energy

	24-Aug
	
	Conservation of Energy in the Body

	
	
	Heat and Work

	26-Aug
	
	Work and Power, Heat Loss (Radiation, Convection, Evaporation)

	28-Aug
	
	In Class Lab Activity- Energy, Heat and Work

	
	
	Muscle and Forces

	31-Aug
	
	How Forces Affect the Body – review of levers, torques, equilibrium

	2-Sep
	
	How Forces Affect the Body – review of levers, torques, equilibrium

	4- Sep
	
	Forces During Collisions

	
	
	

	9-Sep
	
	In Class Lab Activity – Electronic Force Scales/Jumping

	11-Sep
	
	Quiz #1,  Begin Physics of the Skeleton

	14-Sep
	
	Physics of the Skeleton (Stress/Strain)

	16-Sep
	
	Pressure in the Body – Measurement; 3 Brainstorming Topics due

	18-Sep
	
	Pressure in the Body – Measurement, Viscosity

	21-Sep
	
	Pressure in the Skull, Eye, Skeleton, HOT

	23-Sep
	
	Guest Lecture 1 – Dr. Amy Foley (PT), Lifting/Transfers

	25-Sep
	
	Osmosis: The Kidneys, How Substances are Transported in Fluids

	28-Sep
	
	Library Class  to work on Literature Review – meet at Greenlease 

	30-Sep
	
	Transportation Through Membranes, Regulation of Interstitial Fluids

	2-Oct
	
	Test #1.

	5-Oct
	
	Lungs and Breathing- The Airways

	12-Oct
	
	Lung Volume

	14-Oct
	
	Physics of the Alveoli

	16-Oct
	
	Breathing Mechanism and Work of Breathing 

	19-Oct
	
	Physics of the Cardiovascular System

	21-Oct
	
	Work done by the Heart, Blood Pressure

	23-Oct
	
	Work done by the Heart, Blood Pressure

	26-Oct
	
	Blood Flow (Laminar/Turbulent),  Physics of Cardiovascular Diseases

	28-Oct
	
	Guest Lecture 2 – Dr. Liz Evans, Physiology/Medicine/Research

	30-Oct
	
	Paper Topic Due (add in 3 brainstorming ideas due in mid Sept)

	2-Nov
	
	Quiz-#2 

	4-Nov
	
	Electrical Signals From the Body- The Nervous System

	6-Nov
	
	Electrical Signals from Muscles

	9-Nov
	
	Electrical Signals from the Heart and Brain

	11-Nov
	
	In-Class Lab Activity – EKG, Blood Pressure Sensor, Heart Rate

	13-Nov
	
	Finish Lab Activity and Review 

	16-Nov
	
	Test #2

	18-Nov
	
	Guest Lecture 3 – Dr. Bruce Fearon, MD, Ultrasound Imaging

	20-Nov
	
	Paper Outline Due, Sounds/ Speech- General Properties of Sound

	30-Nov
	
	Percussion in Medicine


	2-Dec
	
	The Production of Speech – Vocal Cords

	4-Dec
	
	Paper Due

	  8-Dec
	
	Final :  8:00 – 10:00am

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


ACADEMIC HONESTY POLICY:

It is expected that academic honesty and integrity guide the actions of all members of Rockhurst College.  Per the Rockhurst Bulletin, dishonesty will not be tolerated.

ROCKHURST UNIVERSITY STATEMENTS:

“Rockhurst University is committed to providing reasonable accommodations for students with disabilities.  Please contact Sandy Waddell in Access Services (Massman Hall, Room 7, 501-4689 sandy.waddell@rockhurst.edu to provide documentation and request accommodations.  If accommodations have already been approved by the Access Office, please communicate with the instructor(s) of this course regarding these arrangements by the second week of class in order to coordinate receipt of services.” 

“Student contact information must be kept current in order to receive important notices from Rockhurst University.  This information is online via your BannerWeb account.  Please check your local address, local phone number, and emergency contact information on BannerWeb and revise as needed.  All important University notices will be sent only to your RU email address.  Please check your RU email account in addition to any other e-mail accounts you may have.  Accounts are activated at the Computer Services Help Desk (Conway 413).”
“Course withdrawals are the responsibility of the student.  The RU Catalog lists the procedures for a student to withdraw from one or all courses and will be upheld. Students who fail to correctly process course withdrawal(s) by the ‘Last Day to Withdraw’ as found on the academic calendar will receive the grade their instructor determines they have earned.”

I am so glad you enrolled in this new course – I hope to make this subject and the course very interesting and applicable to your career interests!    



