PHYS 1410-College Physics I

Course Syllabus

Instructor:


Dr. Debra L. Burris

Office Location:

LSC 176a
Office Telephone:

450-5845
Office Hours:


 




Other times available by specific appointment

E-mail:



dburris@uca.edu



Class Section:


21291
Meeting Time:


8:00-8:50am M,W, F




Laboratory  M 13:00-15:40 (1:00-3:40pm)

Lecture Meeting Location:
LSC 170, Lab 114
N.B.:
Any of the information in this syllabus may change in the event of extenuating circumstances. Please refer to the 2008−2009 Student Handbook for additional university policies

Accommodations for Students with Special Needs

The University of Central Arkansas adheres to the requirements of the Americans with Disabilities Act. If you need an accommodation under this act due to a disability, contact the UCA Office of Disability Services at 501.450.3135

Objective of this course:

You will demonstrate your understanding of useful concepts of kinematics and dynamics, energy and momentum, waves and sounds, fluids, and thermodynamics by 1) developing numerical and graphical descriptions of physical phenomena, 2) numerically predicting the results of physical occurrences, and 3) applying laboratory skills to analyze real situations.  Numerical computations will utilize algebra and basic trigonometry where appropriate. 

Outline:

This is the first half of a 2-semester sequence. This course will be organized as follows:

UNIT 


CONTENT


                  TEXT CHAPTERS

I


Unit Conversions &Vector Algebra 

1,3

II


Kinematics



            2,3

III


Newton’s Laws



4

IV    


Conservation Laws



5,6

V


Circular Motion and Gravitation

7

V


Rotational Motion and Equilibrium

8

VI


Solids and Fluids



9

VII


Temperature and Heat



10, 11, 12

Attendance and Class Expectations:
 Here are a few guidelines for the semester

· You are expected to be in class each time we meet, with your textbook, calculator and notebook ready to participate in the class. 

· I will start class promptly on time.   If you must be late, please enter the class quietly to be courteous to me and your classmates.  Chronic lateness (3 times or more) will be counted as an unexcused absence. 

· Modern technology is both a blessing and a curse.  Please make sure that your pagers, cell phones and any other electronic toys that you may have are turned off for the duration of the class meeting.. NO EXCEPTIONS.  You CANNOT use your cell phone or PDA as a calculator for the course.  

·  Assignments are due at the beginning of the class period. Any assignments turned in after this point will be considered late
· Excused absences consist of illness of yourself or an immediate family member, family emergency, inclement weather, military duty, and jury duty or other extenuating circumstances.  You will be allowed and expected to make up work missed due to such absences.  Please notify me prior to the absence in applicable cases or as soon as possible after the absence so that arrangements can be made.  Documentation of some sort is expected to verify such absences.
· Unexcused absences will result in work missed being counted as late 
· The schedule for the entire semester is provided to you and we will stick closely to it.  Please keep current on the assignments that are due and if you must miss you may turn them in early.  I will always accept work early!
· Please ask if you have questions during the lecture.  Even though you may feel that you are the only one not understanding something, chances are most people would benefit from have a point of confusion explained again
· If you follow these guidelines, act with respect toward myself and your classmates, and participate in the class,  you can expect me to provide you with the same respect, the best teaching and learning environment that I can offer
Academic misconduct (cheating):
See Academic Integrity statement at the end of this document

Exams:

The exams are closed book, closed note.  I will assign a maximum point value for each problem or question on the unit assessments.   The point value varies from test to test, but what you need to consider is your percentage of the total points. All class exams are equally weighted, since each is worth 100% regardless of point value.

Written tests will normally be completed during a lab section on dates scheduled.  Pocket calculators are allowed, but you cannot share them.  Programmable calculators must be cleared and I DO occasionally spot check these.   Since I will be assigning partial credit on some problems, you must present complete, clear solutions to the problems, and show all of your work.  I cannot grade what I cannot see!  Also, please be neat and tidy, since I will not grade what I cannot read!  To receive all credit for your solution also please be certain to answer in the appropriate units.

You will be allowed to drop ONE test score this semester (NOT THE FINAL). If you miss an exam, this will be the score you drop.  No makeup exams will be scheduled. 

Homework Notebook:

I will be assigning homework from the sections at the end of the appropriate chapters.  These problems will be collected at the EXAMS. A complete homework assignment will receive 10 points.  I feel that it is important that you at least attempt the problems, even if you have difficulty with them.   Practice makes perfect and that especially applies to solving Physics problems.   You cannot learn to read or write by simply watching someone else read or write!  I also encourage you to form study groups with other students, as this seems to increase learning.  I will drop 1 homework score. 

Late homework will not be accepted.  If you miss an assignment, that will serve as a drop score then you will receive a grade of 0 for subsequent missed assignments. 

Labs:

All labs will be conducted according to your scheduled lab section.  The lab handout will be provided to you in class. Read the handout prior to coming to lab to familiarize your self with the week’s activity.  

 Once you have completed the experiment, you will analyze the data and prepare a lab report to submit to me for grading IN PENCIL.  Instructions on how to prepare an appropriate lab write up will be discussed in the first lab meeting.  Answer the questions in complete, logical sentences, and include all units where necessary.   If you are in doubt about your report, please ask me. It is better to ask a question, even if you think that it is silly, that to lose points! Labs will be graded on a scale of 1 to 10 and the score is included in the course grade.  ½ of the points will be based on participation in the lab, with the other ½ of the points being taken from the score of a lab quiz that will be administered the following lab section after the experiment. It will be a short, multiple choice quiz and you may use your lab report on the quiz.  The quiz will be administered during the first 5 minutes of the lab period.  If you miss it, you cannot make it up.  You will be allowed to drop 1 lab score this semester. 

Grading:

Your grade will depend solely on the quality of your work!  You are not competing against the other people in this class.  You must turn in 8 out of  9 labs to receive a passing grade in this course. 

Exams 70%

Labs 25%

Homework 5%

A  90-100% of total points


B  80-89%

C  70-79%

D  60-69%

There will be no curve, and no extra credit assignments will be given. Don’t even ask.  The time to worry about your grade is from DAY ONE, not the 12th week of the semester.
I encourage you to monitor your progress throughout the semester, so that there are no unpleasant surprises!  
To determine your grade use the following method:

A) Take each test score and divide by the points possible, which gives you the %.  Add your test % up and divide this number by the number of exams.  Multiply this number by 70.  This is your total exam % out of 70

B) Divide each lab score by 10, which gives you the %.  Add your lab % up and divide by the number of labs.  Multiply by 25 and this is your lab %

C) Divide each hw score by 10, again getting the %.  Add them up and divide by the number of hw assignments and multiply by 5, which give you hw%

D) Add these 3 % together, and you have your current % in the class.

Office Hours:

My office hours are posted outside my office door after the first week of the semester.  You may contact me in person, via the telephone or via email during these times.  Also, you may contact me via email pretty much any time.  Also, if I am in my office with the door open, you may come by for questions.  Please do not use Web Ct email, use only my UCA email.  Please make use of my office hours!  I am there to help you! 

I realize that many of you may feel somewhat intimidated by this course, and I encourage you to seek out the many resources that our school has to offer to maximize your learning potential in this course.  This class is a challenge, but if you work hard, I will also work hard and together I anticipate we will have a worthwhile experience exploring Physics together. GOOD LUCK this semester!

Textbook: 

Wilson, J., and Buffa, A.,  College Physics, 6th edition, Prentice Hall Publishing Co., Upper Saddle River, NJ, 2006.

UNIT I - MATHEMATICS AND ANALYSIS

OBJECTIVE:

Apply the rules of mathematics, algebra, trigonometry, graphing and scientific conventions to determine values for physical quantities.

TEXT REFERENCES:

All of Chapter 1, Section 3.2, and Appendix I.

UNIT OBJECTIVES:

1.
Give the fundamental units for length, time and mass in SI and British units.

2.
Give the agreed prefix for power-of-10 multiples of SI units.

3.
Use radian measure to find the lengths of arcs.

4.
Convert from one unit to another unit for the same quantity when given necessary definitions.

5.
Given two of the three quantities, density, mass and volume, determine the third quantity while maintaining the appropriate number of significant digits.

6.
Construct a linear graph of paired data and write an equation for the graph.

7.
Define a vector quantity and a scalar quantity and give an example of each.

8.
Resolve a given vector into its components.

9.
Combine given components of a vector to find the total magnitude and direction.

UNIT II - KINEMATICS:  STUDIES OF MOTION

OBJECTIVE:

Apply the rules of kinematics to determine the position, velocity and acceleration of object moving in one or two dimensions.

TEXT REFERENCES:

All of Chapters 2 and 3.

OBJECTIVES:

1.
Calculate the average speed when given distance and time data and calculate the distance when given average speed and time data.

2.
Calculate the instantaneous speed by finding the slope of a distance versus time graph.

3.
Calculate the average acceleration when given speed and time data and calculate the speed when given average acceleration and time data.

4.
Calculate the instantaneous acceleration by finding the slope of a speed versus time graph.

5.
Use the equations of linear motion to solve a problem with constant acceleration.

6.
Use the equations of linear motion to solve a problem with gravitational acceleration.

7.
Use the rules of vector addition to find the sum of two velocities.

8.
Use the range equations for a projectile to calculate any one of the unknowns when given values of the other variables.

UNIT III - FORCE AND ITS EFFECTS

OBJECTIVE:

Apply Newton's Three Laws of Motion to analyze the forces acting upon bodies in equilibrium and bodies which are undergoing translational acceleration.

TEXT REFERENCES:

All of Chapter 4.

OBJECTIVES:

1.
Calculate the resultant of two or more forces acting on a mass.

2.
Determine weight from mass and mass from weight at a point where the gravitational field intensity is known.

3.
For two surfaces in contact, calculate the maximum static force of friction and the kinetic force of friction.

4.
Apply Newton's Third Law to construct appropriate free-body diagrams for mass systems of simple geometry.

5.
Apply Newton's Second Law to analyze the forces acting on a single body undergoing translational acceleration.

6.
Apply Newton's Second Law to analyze the force acting on a multi-body system undergoing translational acceleration.

7.
Apply Newton's First Law to analyze the forces acting on a system in static equilibrium.


UNIT IV - THE CONSERVATION LAWS

OBJECTIVE: 

Apply the Laws of Conservation of Energy and Linear Momentum to analyze the behavior of moving objects.

TEXT REFERENCES:

Chapters 5 and 6.

UNIT OBJECTIVES:

1.
Calculate the work done by a force acting through a displacement.

2.
Calculate the work done against:

a)
frictional forces in moving a mass

b)
gravitational forces in lifting a mass

c)
elastic forces in stretching or compressing a spring

3.
List ten forms of energy and give an example of each.

4.
State and apply the Law of Conservation of Energy to calculate the efficiency of an energy transfer device.

5.
Apply the Law of Conservation of Energy to the solution of a translational mechanics problem.

6.
Determine the power required to accomplish a given task in a given amount of time.

7.
Apply the Impulse-Momentum principle to determine the average force or change in velocity of a simple system.

8.
State the Law of Conservation of Linear Momentum and describe the conditions for which the Law is valid.

9.
Apply the Law of Conservation of Linear Momentum to the solution of explosion problems.

10.
Apply the Law of Conservation of Linear Momentum to the solution of one-dimensional collision problems.

11.
Apply the Law of Conservation of Linear Momentum to the solution of a two-dimensional collision problem.

UNIT V - CIRCULAR AND ROTATIONAL MOTION

OBJECTIVE:

Apply the concepts of kinematics, dynamics, energy and momentum to analyze the behavior of objects in circular and rotational motion.

TEXT REFERENCES:

Chapters 7 and 8.

UNIT OBJECTIVES:

1.
Determine the linear speed of an object moving with uniform circular motion when given the angular velocity and/or perform the converse operation.

2.
Calculate the centripetal acceleration of an object moving with uniform circular motion, and determine the centripetal force necessary to keep an object moving in a circle with uniform speed.

3.
Apply rotational kinematics equations to solve a problem with constant angular acceleration.

4.
Apply Newton's Law of Universal Gravitation to determine the force of attraction between two masses separated by a given distance.

5.
Calculate the torque when given the lever arm and the force acting on the lever arm.

6.
Apply the concept of torque to analyze the forces acting on a rigid body in equilibrium.

7.
Apply the rotational form of Newton's Second Law to calculate the angular acceleration of a rotating body.

8.
Apply the Law of Conservation of Energy to solve a rotational mechanics problem.

9. Apply the Law of Conservation of Angular Momentum to solve a rotational problem.

UNIT VI - PROPERTIES OF MATERIALS

OBJECTIVE:

Apply various rules governing the properties of materials to describe the behavior of solids, liquids and gases.

TEXT REFERENCES:

Chapter 9 (Sections 1-3) and Chapter 10.

UNIT OBJECTIVES:

1.
Use Young's modulus to determine the extension of an elastically stressed solid.

2.
Given two of the three variables, absolute pressure, gauge pressure and atmospheric pressure, determine the third variable.

3.
Determine the pressure in a fluid at particular depths.

4.
Apply Pascal's Principle to determine the forces exerted by fluid systems.

5.
Apply Archimedes' Principle to determine the bouyant force on a body wholly or partially submerged in a fluid.

6.
Translate temperatures expressed in either Celsius, Fahrenheit or Kelvin degrees into the alternate scales.

7.
Calculate the linear or volumetric expansion of a material when subject to a change of temperature.

8.
Apply the Ideal Gas Law to the solution of problems involving changes in volume, pressure and temperature of gases.

9.
Use the Kinetic-Molecular Theory to describe the interplay between macroscopic and microscopic variables for gases.

UNIT VII - THERMODYNAMICS

OBJECTIVE:

Apply the Laws of Thermodynamics to analyze the thermal behavior of various systems.

TEXT REFERENCES:

Chapters 11 and 12.

UNIT OBJECTIVES:

1.
Define the kilocalorie and calculate the amount of heat required to increase the temperature of a mass of water.

2.
Define the Heat of Combustion and apply it to problems involving production of heat.

3.
Apply the method of mixtures to solve a calorimetry problem involving changes in temperature.

4.
Apply the Law of Conservation of Energy to determine the change in temperature of a system when mechanical work is done.

5.
Sketch a typical phase diagram, and determine the amount of heat required to increase the temperature of a substance when a change of phase is involved.

6.
Explain by definition and example the three methods of heat transfer.

7.
State the First and Second Laws of Thermodynamics.

8.
Draw a schematic diagram of a heat engine or heat pump, and calculate the Carnot efficiency or coefficient of performance for a given system.

