
Course Syllabus
Instructor ________RANDAL L. N. MANDOCK, Ph.D.________________
	Office Hours
	MONDAY: 11:30-14:00

WEDNESDAY: 11:30-13:15

FRIDAY: 11:30-13:15

	Office Location
	Cole Research Center for Science and Technology (RCST) 2013

	Office Telephone
	404-880-6904

	Email
	edmac@cau.edu

	Course

Number/Section
	Course Title
	Credit

Hours
	Semester
	Time
	Level

(U/G)

	PHY 104
	1
	INTRODUCTION TO EARTH SYSTEM SCIENCE
	4
	SPRING 2006
	 MWF 08:00-08:50
	U

U

U

	
	2
	
	
	
	 MWF 09:00-09:50
	

	
	5
	
	
	
	 MWF 10:00-10:50
	

	Brief Description
	Purpose

Introduction to the components of the earth system. Emphasis placed on introductory mineralogy, petrology, hydrology, geomorphology, geodynamics, geochronology, oceanography, atmospheric science, and astronomy. This course meets the general education requirement in the physical sciences for the School of Arts and Sciences.
Goal of Course

Student will learn to frame proper questions about the natural environment and find defensible answers through the use of reason, calculation, experimentation, visualization, illustration, and counsel. These are the tools of the natural scientist.

	Prerequisites
	A sincere desire to learn science.

	Course Description

Course will provide a scientific understanding of the physical earth system–lithosphere, hydrosphere, atmosphere, solar system–by describing how its component parts and their interactions have evolved, how they function, and how they may be expected to continue to evolve on all time scales.  Students are required to attend a two-hour laboratory each week. This course can be used to satisfy the core physical science requirement for all non-science majors.

	Course Objectives

Student will develop the following skills.

1.
To distinguish internal from external earth processes on the basis of energy source.

2.
To analyze earth system problems and solve them through the use of lower mathematics.

3.
To synthesize information from maps, graphs, images, and tables to answer earth system questions, verify text explanations, and draw conclusions.

	Learning Outcomes

1.
Ability to classify earth system processes as either solar driven or geothermal driven.

2.
Ability to use common logarithms, exponentials, elementary dimensional analysis, proportions/ratios, linear relationships, power law relationships, algebra, stress/strain relationships, and elements of trigonometry to determine earth system metrics such as earthquake magnitude and location, composition of the global water resource, conversion of river discharge units, river and seafloor gradients, calculations involving river competence, difference between brittle and ductile behavior, calculation of stellar distance from parallax, stellar brightness.

3.
Ability to read and construct contour maps and profiles for earth and ocean floor topography; the stratigraphic column, atmospheric pressure surfaces; atmospheric temperature structure; seawater density, temperature, and salinity; seismic wave speed; and temperature structure of the solid earth.

4.
Ability to read maps of temperature, wind, and ocean circulation; pie charts; graphs; satellite and aerial imagery.

5.
Development of spatial thinking by unfolding stratigraphic sequences; tracking continental and polar drift; measuring distances in degrees, hours, and kilometers across the spherical surface of the earth; and visualizing the one-dimensional structure of the earth as a series of concentric rings beginning at the core and extending to the thermosphere.

6.
Demonstration of knowledge of plate tectonics by illustrating plate dynamics and calculating the isostatic balance of continental and oceanic crust.

7.
Ability to use the principle of "gradient flow" to predict directions of wind, oceanic, and plate motions; the direction of heat transfer; and the direction of transport of scalars such as water vapor, atmospheric trace gases, and saline solutions.

8.
Proficiency in the use of simple laboratory and field techniques to identify common minerals, rocks, geomorphologic structures, weathering, soils; proficiency to calculate relative humidity, dew point temperature, temperature of a rising air parcel; and skill to estimate energy balance components at the land surface.

	Teaching/Learning Methods
Lectures, overhead projections, blackboard illustrations, hands-on demonstrations, internet projects, videos, teamwork, field trips.

	Grading and Other Policies and Expectations

1.
Letter grade distribution:
A
90-100

B
80-89

C
70-79

D
60-69

F
<60
2.
Percentage contribution to final course grade:

Attendance/Quizzes/Class Participation
15%

Preliminary and Post Surveys and Tests
2%

Projects
15%

Subject Tests (6)
28%

Final Examination
15%

Laboratory
25%

3.
Late projects and reports will not be accepted by the instructor unless an official excused absence is received within one week of the student's return to class.

4.
Missed examinations, tests, and quizzes due to unexcused absences or tardiness will not be made up and are scored as zero. An optional make-up examination will be offered on 28 April to replace one missed test or the test with the lowest score. A missed or low quiz score may also be replaced by this examination. Those students who know in advance that they will be out of town on a certain class day must take the test before it is offered on the day missed.
5.
Students who miss a test due to an official excused absence will be allowed to replace the score of zero with a higher score by completing a make-up test for the appropriate chapters, by completing an assigned report, or by completing a problem set. Remember that the make-up examination at the end of the semester can replace one missed test. A student who misses more than three tests (even if due to an excused absence) will be asked to drop the class. See pp. 23-24 in the Undergraduate Academic Regulations and Procedures Student Handbook 2004-2006 (UARPSH).

6.
Attendance is mandatory. Attendance and participation influence approximately 10% of the course grade. See UARPSH pp. 23-24. The best way to prepare for a given class is to study the Chapter Summary, Key Terms, Review Questions, and Examining the Earth System at the end of each chapter. Concepts and problems from these resources can be discussed with the instructor during the first 10 minutes of class.

7.
Lecture disruptions due to tardiness are strongly discouraged. Besides receiving a reduced attendance grade, tardy students will miss lecture material that will not be presented again. Tardiness is defined as arriving for class after the instructor has begun the lecture, a quiz, or a test. Classes will usually begin at 5 minutes after the hour, except on the day of a test or a quiz. Tests and quizzes begin at the top of the hour.

8.
Speaking in class is allowed only when addressing a question asked by the instructor or when taking an unscheduled quiz.

9.
Speaking or collaborating with another student during a test or examination is prohibited. Violation of this policy will result in expulsion from the room for the remainder of the class period and confiscation of the test. A second offense will incur the penalty described on p. 51 in the UARPSH.

10.
Cheating will result in a reduced grade for the test or assignment. A second offense will incur the penalty described on p. 51 in the UARPSH.
11.
Students may sit where they want during normal lectures, but seats will be assigned for tests and examinations. You will find your specific test at your assigned seat when you enter the room. Sit down and begin taking your test. Instructions on the test will inform you of the resources you may use to complete the test.

12.
The textbook is required for this course. No sharing of textbooks is permitted. A student without a textbook will not be permitted to take an examination or test that requires the textbook.

13.
Students are responsible for reading every assigned chapter in the textbook. Although the instructor will teach certain topics from each chapter during the lecture, not everything in the chapter will be discussed. This does not release the student from the responsibility to learn every topic in the covered chapters.

14.
All use of cellular phones is prohibited. Cellular telephones must be turned off while in class. You may not use your cellular phone for telephone conversations, text messaging, email, internet, as a calculator, or for any other reason.
15.
A ruler and scientific calculator will be needed at each class. Be sure the ruler measures inches and millimeters. I strongly recommend the Casio fx-260 calculator. This calculator costs under $9 at Target, Wal Mart and K Mart stores.

16.
Take good notes in class and review these before coming to class. The tests will draw very heavily from material given in lecture. Lightly penciling notes in the page margins of your textbook is one of the best ways to prepare for these tests.

17.
You may not consume food or drink in the classroom.

18.
Signing the affirmation statement confirms that you have received a copy of these policies.


	Required Readings

1.
Lecture textbook: Earth Science, 2006, 11th ed., Prentice Hall, by Edward J. Tarbuck and Frederick K. Lutgens, 726 pp. Expect to cover Chapters 1-19 by the end of the semester. See the attached "Lecture Schedule" for the sequence of chapters to be studied. This schedule is subject to revision.

2.
Laboratory textbook: Applications and Investigations in Earth Science, 2003, 4th ed., Prentice Hall, Tarbuck, Lutgens, and Pinzke, 347 pp. The laboratory manual will be handed out at the beginning of the lab period and collected at the end. Laboratory manuals are the property of the Earth System Science Program and must remain in the lab. You may purchase a copy of the latest edition of this manual from the internet if you care to, but you may not take one of our manuals out of the classroom.

3.
You must bring your lecture textbook to both the lecture and the laboratory sessions. The laboratory assignments, quizzes, and tests cannot be completed without the lecture textbook.

	Supplemental Readings/Additional Bibliography

1.
The two assigned projects require information from the internet.

2.
Field trip handouts will specify supplemental readings that should be reviewed before the trip. The readings are found on the internet.

3.
Online review quizzes are available at the Prentice-Hall website: http://www.prenhall.com/tarbuck.



	Course Outline and Schedule
1.
Two graded projects will be assigned. The first project (earthquakes) due date is 1 March and the second (energy balance) is 24 April. Three or more extra credit projects will be offered as optional ways to improve a student's grade.

2.
Two field trips are scheduled (see Lecture Schedule): (1) Fernbank Science Center on 11 February, and (2) Stone Mountain on 1 April. These trips are optional but highly recommended. You will need to arrange your own transportation for the trips. A car pool sheet will be circulated about a week before each trip. Properly completed reports about these trips can earn you extra-credit points. These reports must be turned in on time in order for credit to be given.

3.
Homework problems will be assigned but not graded. These will include Review Questions at the end of each chapter and impromptu problems handed out or written on the blackboard by the instructor. Answers to these problems can be discussed with the instructor during the first 10 minutes of class or during office hours. Completion of these problems is important because many of the test questions are based on them.

4.
Unscheduled quizzes may be administered to encourage attendance and reading of the textbook. These quizzes typically consist of up to 5 of the Review Questions at the end of the chapter under study or material taught in the previous class. It is imperative that you come to class on time because these quizzes will not exceed 15 minutes in duration.

5.
Subject tests are scheduled to take place at the end of chapters 15, 3, 5, 9, 12, and 17. These tests are usually open book, but the instructor reserves the right to make them closed book or oral. Be sure to bring your textbook to each test.

6.
The final examination is comprehensive and consists of problems similar to those given on subject tests.

7.
LABORATORY ENROLLMENT IS MANDATORY AND DETERMINES 25% OF THE OVERALL GRADE.  Be certain that you are enrolled in a laboratory section.
______________________________________________________________________________________________________________

LABORATORY SCHEDULE

(Subject to Revision)

23-27 Jan.
Lab 1: Calculator functions (scientific notation, exponentials, logarithms, log graphing, sine, cosine, tangent). Proportions, significant figures.

30 Jan.-3 Feb.
Lab 2: The Metric System, Measurements, and Scientific Inquiry. Exercise 22 in laboratory manual (pp. 329-339). Unit conversions, dimensional analysis.

6-10 Feb.
Lab 3: The Study of Minerals. Exercise 1 in laboratory manual (pp. 3-18). Archimedes' principle and density.

13-17 Feb.
Lab 4: Common Rocks Exercise 2 in laboratory manual (pp. 19-36). Principles of magnetism.

20-24 Feb.
Lab 5: Huygens' principle, wavefronts, ray tracing, Snell's law, wave period.

27 Feb.-3 Mar.
Lab 6: Location and Distance on Earth. Exercise 21 in laboratory manual (pp. 313-328).

6-10 Mar.
No lab. Spring Break.

13-17 Mar.
Lab 7: Earthquakes. Exercise 8 in laboratory manual (pp. 129-134).

20-24 Mar.
Lab 8: Earth's Interior. Continue Exercise 8 in laboratory manual (pp. 134-139).

27-31 Mar.
Lab 9: Introduction to Aerial Photographs and Topographic Maps. Exercise 3 in laboratory manual (pp. 37-56).

3-7 Apr.
Lab 10: Earth-Sun Relations. Exercise 12 in laboratory manual (pp. 185-196).

10-14 Apr.
No lab. Week of Good Friday.

17-21 Apr.
Lab 11: Energy Balance. Students apply energy balance module to environmental scenarios.

Required Laboratory Materials and Resources
1.
Lecture textbook: Earth Science, 2006, 11th ed., Prentice Hall, by Edward J. Tarbuck and Frederick K. Lutgens, 726 pp.
2.
Laboratory textbook: Applications and Investigations in Earth Science, 2003, 4th ed., Prentice Hall, Tarbuck, Lutgens, and Pinzke, 347 pp.

3.
A ruler and scientific calculator will be needed for each lab. Be sure the ruler measures in inches and millimeters. We recommend the Casio fx-260 calculator.

4.
All other materials will be specified in the lectures or supplied by the instructor.



	LECTURE SCHEDULE

(Subject to Revision)

11 Jan.
Review syllabus, policies, procedures, lecture schedule; complete affirmation, preliminary examination and survey.

13 Jan.
Chapter 1: Introduction to Earth Science. Review Questions 1, 2, 4, 7-16.

16 Jan.
No Class. MLK Jr. Day.
18 Jan.
Chapter 13: The Ocean Floor. Take-home Quiz 1 handout.

20 Jan.
Chapter 13.

23 Jan.
Chapter 14: Ocean Water and Ocean Life (Only covering pp. 384-389 and 396 in lecture. Students read remainder of chapter outside of class.). Take-home Quiz 1 due. First day of laboratory. BRING A CALCULATOR AND A RULER TO LAB.
25 Jan.
Chapter 14.

27 Jan.
Chapter 15: The Dynamic Ocean. Hand out sign-up sheet for field trip to Fernbank Science Center.

30 Jan.
Chapter 15. Review Chapters 12-14. Second week of laboratory: BRING A CALCULATOR AND A RULER OR YOU WILL NOT FINISH THE LABORATORY ASSIGNMENT ON TIME.
  1 Feb.
Test 1: Chapters 13-15.
  3 Feb.
Chapter 2: Minerals: Building Blocks of Rocks. Extra-Credit Project 1 handout.

  6 Feb.
Chapter 2.

  8 Feb.
Chapter 3: Rocks: Materials of the Solid Earth.

10 Feb.
Chapter 3. Extra-Credit Project 1 due.

11 Feb.
Field Trip to Fernbank Science Center. Adjust your schedule early so you can attend. Read handout before trip.

13 Feb.
Chapter 4: Weathering, Soil, and Mass Wasting.

15 Feb.
Chapter 4. Fernbank field trip report due.

17 Feb.
Chapter 5: Running Water and Groundwater. Review Chapters 2-3. Extra-Credit Project 2 handout.

20 Feb.
Test 2: Chapters 2-3.
22 Feb.
Chapter 5.

24 Feb.
Chapter 5. Review Chapters 4-5. Extra-Credit Project 2 due.
25 Feb.
Alternate date for field trip to Fernbank Science Center. Only if 11 Feb. was rained out.

27 Feb.
Test 3: Chapters 4-5.

  1 Mar.
Chapter 7: Earthquakes and Earth's Interior. Project 1 handout.

  3 Mar.
Chapter 7.

6-10 Mar.
No class. Spring Break.

13 Mar.
Chapter 8: Plate tectonics.

15 Mar.
Chapter 8.

17 Mar.
Chapter 9: Volcanoes and Other Igneous Activity. Project 1 due.
20 Mar.
Chapter 9.

22 Mar.
Chapter 9. Review Chapters 7-9.

24 Mar.
Test 4: Chapters 7-9.

27 Mar.
Chapter 10: Mountain Building.

29 Mar.
Chapter 10.

31 Mar.
Chapter 10.

  1 Apr.
Field Trip to Stone Mountain. Adjust your schedule early so you can attend. Read handout before trip.

  3 Apr.
Chapter 11: Geologic Time.

  5 Apr.
Chapter 11. Stone Mountain field trip report due.

  7 Apr.
Chapter 12. Review Chapters 10-12.

  8 Apr.
Alternate date for field trip to Stone Mountain. Only if 1 Apr. was rained out.

10 Apr.
Test 5: Chapters 10-11.

12 Apr.
Chapter 16: The Atmosphere: Composition, Structure, and Temperature. Chapter 22: The Sun (pp. 613-619). Extra-Credit Project 3 handout. Project 2 handout.

14 Apr.
No Class. Good Friday Holiday.

17 Apr.
Chapter 16.

19 Apr.
Chapter 17: Moisture, Clouds, and Precipitation. Extra-Credit Project 3 due.
21 Apr.
Chapter 17.

24 Apr.
Chapter 17. Review Chapters 16-17. Project 2 due.
26 Apr.
Test 6: Chapters 16-17. Last day of class.

27 Apr.
Optional review for optional make-up examination and for final examination. In MD 117 from 9:00-11:00.

28 Apr.
Optional make-up examination. In MD 117 at your normal class meeting time.

28 Apr.
Final examination for graduating seniors. In MD 117 from 9:00-11:00.

  2 May
Final examination for PHY104-05 (10:00 a.m. class): 1:00-3:00. In MD 117.

  3 May
Final examination for PHY104-01 (8:00 a.m. class): 8:00-10:00. In MD 117.

  3 May
Final examination for PHY104-02 (9:00 a.m. class): 10:30-12:30. In MD 117.




CLARK ATLANTA UNIVERSITY DEPARTMENT OF PHYSICS

PHY 104 (Sections 1-5): INTRODUCTION TO EARTH SYSTEM SCIENCE

SPRING 2006
AFFIRMATION TO ABIDE BY THE POLICIES LISTED IN THE SYLLABUS
By my signature below, I affirm that I will conduct myself in accordance with the policies and expectations listed in the course syllabus. I have read and understand the learning outcomes, grading and other policies, required readings, course outline, and laboratory and lecture schedules. I understand that the schedules are tentative and subject to revision by the course instructors.

I agree to attend every class and laboratory session for which I do not have an official excused absence.

I will pay special attention to the test dates in the syllabus and to the project due dates.

I understand that the preliminary and post tests and surveys are an integral part of the course and that my final grade may suffer if I fail to complete them.

Signature _____________________________________________________________
Date _______________________

Print Name _____________________________________________________________________________________________
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