
PHYS 1408 Honors: calculus-based introductory physics I − Spring 2010 
  
Instructor  Stefan K. ESTREICHER   http://jupiter.phys.ttu.edu/stefanke 
  office  Science 134 
  contact  742-3723  stefan.estreicher@ttu.edu       
  office hours MWF: 3:00 – 4:00, and any day by appointment 
Labs  Michael GIBBONS Science 132 
     office hours TBA  
 
Schedule: MWF  12:00 – 12:50 Sci 112   lecture 
  F     2:00 – 4:50  Sci 130  labs, recitation, lecture, tests 
 
 

Course Material 
Lecture  Halliday-Resnick, Fundamentals of Physics 8th ed. (Wiley, 2008), you won’t need the electronic key. 

 If you already own a different Physics text, show me what you have before buying the new one. 
Lab   You will need the 1408 lab manual and a lab journal. 
 
 

Course Description 
This course covers the basic concepts of classical mechanics. It is a calculus-based introductory physics covering 
mechanics, kinematics, energy, momentum, and thermodynamics. This course partially fulfills Core Natural 
Sciences requirement. It also contains some vector analysis. 
There will be 6 labs which will aid in the conceptual understanding of selected topics. The small size of this class 
allows a great deal of interaction between the instructor and the students.  Take advantage of this. The topics 
(chapters) covered in the course include:                                                            

Introduction: What is physics? Newton; lecture content; units. 
Kinematics (2-4): How to calculate positions, velocities, and accelerations. 
Forces (5-6): Newton’s laws, examples of forces, friction. 
Work and energy (7-8): Work, kinetic energy, potential energy, conservation of energy. 
Linear momentum (9): Center of mass, conservation of momentum, collisions. 
Angular momentum (10-11): Rotational motion, moment of inertia, torque, conservation of angular momentum. 
Equilibrium and elasticity (12): conditions of equilibrium, center of gravity, elasticity. 
Gravitation (13): Newtonian gravitation, orbital motion, satellites. 
Fluids (14): pressure, Pascal’s principle, Archimedes’s principle, equation of continuity, Bernoulli. 
Harmonic motion (15): harmonic oscillations, damping, resonance. 
Waves (16-17): wavelength, frequency, superposition, interference, sound, beats, etc. 
Waves (16-17): wavelength, frequency, superposition, interference, sound, beats, etc. 
Thermodynamics (18-20): overview of the key aspects of thermodynamics 

 

Lectures 
Key points: PowerPoint slides which you can download from      http://jupiter.phys.ttu.edu/stefanke/1408pdf 
The slides include examples which we will work out in class. This complements but does not replace the text. 
You are expected to read the chapters in the text on your own, preferably before we discuss them in class. 
 
 

Homeworks, tests, labs 
Homeworks: Problems will be assigned on a regular basis. The solutions will be discussed in class. There are no 
homework grades, but the tests will include problems from the homework as well as from examples worked out 
in class. If you have done the homework, worked out the examples on your own, and understood the solutions, 
this part of the tests will be easy. If you have not, you will run out of time… 
 
Tests: The three tests will be given in class, no notes or books allowed. They are scheduled on Friday Feb. 12 
(afternoon session), Monday March 8, and Friday April 16 (afternoon session). There are no make-up tests, but 
only the best two of your three test grades will count. If you are sick or out of town on a test day, this is the one I 
will drop. The tests consist of a few questions from the lecture and problems from the homeworks and/or 
examples discussed in class. 
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Note: Our class will participate in an evaluation for physics-education research purposes. The ‘PE tests’ are two 
multiple-choice tests on Friday January 15 and Friday April 30 (afternoon). The first test is to determine your 
understanding before you take the class and the second to measure how much you have actually learned. These 
cannot hurt your grade, but you get extra credit if your score on the 2nd PE test improves your average grade. 
 
Final: The final will be comprehensive. It is schedule for Thursday, May 6, from 7:30 to 10:00am. It will consist of 
general questions (abt. 1/3), multiple-choice questions (abt. 1/3) and new problems (abt. 1/3). 
 
Labs: Six labs are scheduled for six of the Friday sessions. Keep detailed notes in your lab journals so that you are 
able to complete the formal lab write-up on your own at home. You will turn in your lab journal and a formal lab 
write-up in class, no later than on Wednesday morning following each lab. The report will contain the necessary 
explanations, discussion, calculations and error analysis. The lab grade on your report and journal entries will be 
based on both quantity and quality of the entry.  Missing entries will be give zero points and entries deemed as 
partial or of sub-standard quality will not receive full credit.  
 
 
Grades Two of three test grades: 25% (each) Final: 30% Lab: 20% 

 A: 100 – 86  B: 85 – 74  C: 73 – 64 D: 63 – 54 F: 53 – 0 
 
 
Core Competency Statement 
Students graduating from Texas Tech University should be able to explain some of the major concepts in classical mechanics 
and to demonstrate an understanding of scientific approaches to problem solving, including ethics. 
 
Outcomes  
Knowledge of basic processes, concepts and principles of the laws of governing classical mechanics; knowledge and 
understanding of the concepts and laboratory techniques found in university physics; knowledge of metric measures; 
proficiency in process skills, including identifying and controlling variables, interpreting data, formulating and teaching 
hypotheses and experimenting. The learning outcomes will be assessed using guided classroom discussions, lab exercises, 
homework, in-class exams and a comprehensive final. 
 
Course Objectives 
Upon completion of this course, the student will be able to state the fundamental physical laws governing classical 
mechanics: Newton’s laws of motion, conservation laws; understand the fundamental concepts introduced during the 
lecture: motion, momentum, force, energy, angular momentum, torque, (non-relativistic) gravity, vibrations and waves, parts 
of thermodynamics, and applications to fluids; use calculus, vectors, and algebra in solving problems and deriving equations 
in this field; utilize basic problem solving processes, including observation, inference, measurement, prediction, use of 
numbers, classifying and use of space and time relationships; correctly use measuring devices and other equipment 
introduced in the lab; work effectively in group situations.  
 
OP considerations 
Any student who, because of a disabling condition, may require some special arrangements to meet the course requirements 
should contact the instructor as soon as possible so that necessary accommodations can be made.  Proper documentation 
must be presented from the Student Disability Services (AcessTECH).  For the complete description of this policy see Texas 
Tech Operating Policy 34.22 online. 
 
Any student absent for a religious holiday should make the intention known prior to the absence and shall make up missed 
exams in accordance with Texas Tech Operating Policy 34.19 
 
Students will foster a spirit of academic integrity, and they will not present work as their own that was not honestly 
performed by them.  For a complete description of this policy see Texas Tech Operating Policy 34.12 
 


