PHYS 1400/PHYSICAL SCIENCE

COURSE SYLLABUS

INSTRUCTOR: Dr. Debra L. Burris




OFFICE LOCATION: LSC 176A
OFFICE TELEPHONE: 450-5845
WEBSITE: http://faculty.uca.edu/~dburris
E-MAIL: dburris@uca.edu   
OFFICE HOURS: TBA



*Other times available by specific appointment

MEETING TIMES: Lecture      11:00am-11:50amMWF LSC 100


      Lab Section 21190  8:00am-9:15am     Th LSC 161

 



  21193  9:25am-10:40am   Th LSC 161

  21197  10:50am-12:05pm Th LSC 161



              21203 12:15pm-1:30pm    Th LSC 161
You MUST attend the lab section you are enrolled in as space is limited! It is your responsibility to know which one you are in and what time it starts. DO NOT schedule work or play during your lab time!

PREREQUISITE: None




NOTE: Information on this syllabus may change due to 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

COURSE DESCRIPTION:

Students will develop an appreciation for concepts, methods, and applications of the natural sciences in their everyday lives.  Students will be able to demonstrate their familiarity with some of the basic principles of chemistry, physics, geology, astronomy, and other physical sciences by (1) indicating how disciplines can work together in the solution of common problems and (2) utilizing physical science methods in their daily lives, describing physical phenomena and predicting the results of common occurrences.

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. If you choose not to attend class, it is your responsibility catch up on material you miss. 
· 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. It is your responsibililty to sign the roll sheet if it bypassed you! 
· 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 even in the lab.  

·  Assignments are due at the beginning of the class period. Any assignments turned in after this point will be considered late, even if you “just forgot it”.
· 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!
· To receive a passing grade you must complete 12 of 14 labs. Failure to comply will result in the letter grade of “F” for the course, regardless of average obtained. No make-up labs will be scheduled.  This means 2 absences TOTAL for ANY reason.  If you skip out 2 then become ill and miss a 3rd, TOO BAD.  Realize that all choices have consequences when you choose to miss a lab. It is YOUR job to keep up with your attendance.
· 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
Exams:

The exams are closed book, closed note. Bring a PENCIL for exams. The exams will consist of multiple choice questions that will include conceptual ideas and some simple problem solving. Written tests will normally be completed during class meeting hours on dates scheduled by myself and announced in class.  Pocket calculators are allowed, but you cannot share them.  Programmable calculators must be cleared and I DO occasionally spot check these.  Exam results will be posted on WebCT.    You will be allowed to drop ONE test score this semester, but NOT the final. If you miss an exam, this will be the score you drop.  No makeup exams will be scheduled. We will not have a comprehensive final in the course
Homework:

I will be assigning homework from the sections we cover for each unit.  The homework will be DUE 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 be worth ½ credit and must be turned in by the beginning of the next class period to receive credit.  After this, it is worth 0.  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:
You are required to attend the lab section for which you have enrolled.  Space is limited and you will not be allowed to float about from section to section. Plan accordingly.    
At each lab session you should bring a copy of the lab handout downloaded from WebCT, your textbook, a calculator, a PENCIL, a PRINT OUT OF THE LAB and your bound quadrille-ruled lab notebook.  You must purchase a fresh notebook for the lab, please do not use a recycled notebook.  Under NO circumstances should you even consider using someone’s lab notebook from a prior semester as this constitutes academic dishonesty.  If you do not bring the required notebook and a calculator for the lab you will lose 25% of the participation points for that lab, period.  I will check this at each lab starting with lab 2.  If you don’t have the proper materials you will lose 2 POINTS for that lab!
You must turn in 12 of 14 labs to receive a passing grade in this course (again that is 2 absences TOTAL for ANY reason).   For grading the lab,   ½ of your lab score will be based on your participation in the week’s lab.  I will come around an answer questions and observe who is actually doing the work.  The other ½ of the score will be determined by a short 5 question quiz about the lab in at the beginning of the following week’s lab period.  It will be given during the first 5 minutes of lab.  If you are late and miss the quiz, you must schedule time during my office hours to make up the quiz.  The quiz will consist of simple questions that cover the material from the lab and will be multiple choice format.  You may use your lab notebook and handout during the lab quiz.  If you didn’t participate in the lab, you cannot take the quiz covering that lab.  
Project:

The Project will be handed out in class and will be a semester long project that you will work on it individually.  More details in class in a separate handout.  THIS IS NOT OPTIONAL!  It is worth 10% of your final grade.  

Grading:

The grade you receive will depend entirely on the quality of your own work.  You are not in competition with other students: how well you do is determined objectively rather than comparatively.  Grades are assigned based on the competence you demonstrate during assessments (tests, labs and homeworks).  You must turn in 12 of 14 labs to receive a passing grade in this course. 
Exams 60%

Labs 25%

Homework 5%

Project 10%

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.  If you have a scholarship, you need to think about that NOW not on May 1st. 
COURSE ORGANIZATION:

Physical Science is organized in five units which are presented below along with the corresponding chapters in your textbook.

Unit








I
-  Introduction




II
-  Motion and Energy



III
-  Thermodynamics & Weather


IV 
-  Waves, Light, the E&M Spectrum

   & Seismology



V 
-  The Atom, Chemistry Basics & Astronomy

           
PHYS 1400/PHYSICAL SCIENCE


COURSE OUTLINE
Students will develop an understanding of the following concepts and be able to either identify, discuss, describe, work simple problems or write short essays to demonstrate their comprehension.  Students will be given, in writing, the methods by which they will demonstrate an understanding of each concept.

Unit I
1) Be able to list the steps involved in the Scientific Method.

2) Be able to apply the parts of the Scientific Method by describing how to use them to analyze a specific problem.

3) Given a description of a historical problem, be able to identify the parts of the Scientific Methodology as they were applied to that problem.

4) Identify the general purposes of a scientific theory (explain and predict) and know the consequences if a theory fails to do either of these things.

5) Be able to define “unit” and “dimension”.

6) Be able to list and discuss the properties of a “base” or “standard” unit.

7) List the units for the fundamental dimensions in the SI of measure.

8) State the number of significant digits in a number.

9) Perform a calculation involving two or more numbers and report the answer to the correct number of significant digits.

10) List the power of 10 multiples and abbreviations for the basic metric prefixes.

11) Convert between metric quantities.

12) Convert between English and Metric quantities and vise-versa.

13) Be able to identify a graph as linear or non-linear, and increasing or decreasing.

14) Be able to estimate a quantity by reading it off of a graph or chart.

15) Given a set of paired data, be able to make a Cartesian graph of the data.

Unit II

1) State the definitions of scalars and vectors.

2) Give examples of scalar quantities and vector quantities.

3) Be able to identify the magnitude quantity of common vectors.

4) Be able to explain the difference in speed and velocity.

5) Know the difference between positive and negative displacement; and between positive and negative velocity.

6) Be able to define velocity in terms of displacement using a mathematical formula.

7) Be able to use the mathematical definition of velocity to find velocities given displacements or displacements given velocities.

8) Define acceleration in terms of velocity in a statement and with an equation.

9) Be able to differentiate between accelerated and unaccelerated motion.

10) Know the meaning of positive and negative acceleration.

11) Use the equations of motion for constant acceleration to solve problems involving acceleration, velocity and displacement.

12) Be able to state Newton’s three laws of motion.

13) Be able to explain Newton’s laws of motion using simple examples.

14) Know the mathematical expression of Newton’s Second Law and be able to use it to find accelerations given forces.

15) Know the difference between contact forces and force at a distance.

16) Be able to state the four fundamental forces, and list such things as what type of objects each works on, the range of each, and whether each is attractive, repulsive, or both.

17) Use Newton’s second law to explain why bodies can have multiple forces acting on them and still have no acceleration.  (static and dynamic equilibrium).

18) Be able to state or recognize the definitions of work and energy.

19) Be able to calculate the amount of work done in moving an object.

20) State and explain the Law of Conservation of Energy.

21) Use the Law of Conservation of Energy to solve simple problems.

22) State Newton’s Law of Universal Gravitation in words and equation form.

23) Use the Law of Gravitation to compare the gravitational forces on masses at different distances.

24) State the formula for centripetal acceleration and force and be able to use them for bodies moving in a circle.  Be able to explain the direction of centripetal forces.  

Unit III
1) Be able to state a definition of temperature in terms of kinetic energy.

2) Know the freezing and boiling points of water in the Fahrenheit, Celsius and Kelvin scales.

3) Be able to convert temp from any of the scales listed above into any of the other scales.

4) Be able to define heat in terms of kinetic energy.

5) Explain why two bodies with the same temp can contain different amounts of heat.

6) Be able to define specific heat, the calorie, and the Kilocalorie (food calorie)
7) Define thermal insulators and thermal conductors and relate these to values of specific heat.

8) Find the heat absorbed or lost when a material of given mass and specific heat changes temperature by a given amount.

9) Find the temperature change in a substance when given the mass and specific heat of the substance as well as the amount of heat absorbed or lost.

10) Define heat of fusion and heat of vaporization.

11) Define and explain heat transfer by conduction, convection and radiation.  

12) State the first Law of Thermodynamics in English and in equation form.

13) Be able to state at least two versions (or direct consequences) of the Second Law of Thermodynamics.

14) Sketch and label a heat engine/heat pump/air conditioner.  Label areas where heat is gained or lost, and where work is done on the system.

15) Explain why the earth’s surface is unevenly heated and explain why this is responsible for weather.

16) Know the difference between weather and climate.

17) Explain the origin of seasons, and know what solstices and equinoxes are.

18) State the type of heat transport that is primarily responsible for spreading heat around on the earth.

19) Discuss the effects of local features like mountains or cities on weather/climate.

20) State the current composition of the atmosphere and how the gases absorb different types of energy.

21) Be able to sketch(or label on a sketch) the basic layers of the atmosphere.

22) Explain the source of the greenhouse effect.  What part of the atmosphere does this occur in?

23) Explain how ozone functions in its role as a shield against UV radiation. What part of the atmosphere does this occur in?

24) Be able to define of identify sketches of the different basic cloud types.
25) Be able to associate given weather conditions with the storms they produce, any precipitation they produce and the thermodynamic conditions that created them.

26) Describe how charging in clouds is responsible for lightning strikes

Unit IV
1) State a basic definition of a wave.

2) Be able to differentiate between a transverse and a longitudinal wave.  Give (or identify) examples of each.

3) Explain how a transverse wave propagates and compare this to a longitudinal waves propagation method.  Know which kind of wave will not propagate though fluids and explain.

4) Define or identify each of the following wave characteristics:  wavelength, frequency, amplitude.

5) Be able to use the equation relating speed of propagation to wavelength and frequency to find any of the variables.

6) Know what determines the speed of a wave.

7) Know the law of reflection and use it to predict the path of rays.

8) Know what refraction is and what causes it. Know which way the ray will bend as it goes from one medium to another.

9) Identify the range of frequency audible to the human ear. Define the terms: audible spectrum, infrasound and ultrasound.

10) Know how to use the decibel system to predict the relationships between a sound’s energy intensity and its perceived volume.

11) Predict the direction of the shift in wavelength or frequency if a sound source is moving away from the receiver or toward the receiver.  (Doppler shift)

12) Be able to describe light as an electromagnetic wave.

13) Compare and contrast light to mechanical waves.

14) Know the order of the E&M spectrum in terms of frequency or wavelength.

15) Be able to trace the path of rays though lenses or off of mirrors.

16) Know the following definitions: focal point, focal length, real image, virtual image. 

17) Define the two kinds of earthquake waves (s-waves, p-waves)

18) Describe how knowledge of the behavior of waves has lead to an understanding of the interior of the earth.

19) Make or label a sketch of the interior of the earth, labeling the crust, mantle, outer core and inner core.

20) Briefly describe the physical state of each layer.

21) Describe the general concept of plate tectonics.(the crust is floating on the mantle.)
22) Describe electrostatic phenomena such as charging of objects and the Coulomb’s law force between charged objects

23) Describe the differences between electrical conductors and insulators

24) Define current in terms of flow of charge

25) Describe the differences and similarities between series and parallel circuits

26) Define Ohm’s Law and describe each variable
Unit V
1)
Define the atom.

2) List the sub atomic particles that make up an atom.

3) Know the basic arrangement of the particles in the atom.

4) Know the basic properties of electrons, protons and neutrons.

5) Contrast chemistry and nuclear physics.

6) Know the definitions of the terms, ion, isotope, molecule, element, and compound.

9) Explain the manner in which light interacts with atoms.

10) Be able to define the three basic types of spectra and know what sort of material generates each.

11)
Define fusion and fission, and know why these reactions produce energy.

12)
Compare and contrast alpha, beta and gamma decay processes and be able to predict the results of these reactions

13)      Explain the concept of a nuclear chain reaction.
14)      Know what a star is.

15)      Explain how a star holds itself up against gravity.

16)      Know how a gas responds to changes in temperature or pressure.

17)     Explain why stars must change over time.


18)     Outline the basic evolution of a star with the mass of the sun.

19)     Define a blackbody and be able to relate the temp of body to its color and the    amount of light it emits.

20)    Understand the basics of Chemical Equation and how to balance them

21)    Identify the parts of the atom

22)    Describe the different types of chemical bonding
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