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UNIVERSITY STUDIES




Master Syllabus

Course: PHY 111, Physics for Science and Engineering I (Impulse Physics I)
Cluster Requirement: 2A, Science of the Natural World
This University Studies Master Syllabus serves as a guide and standard for all instructors teaching an approved in the University Studies program.  Individual instructors have full academic freedom in teaching their courses, but as a condition of course approval, agree to focus on the outcomes listed below, to cover the identified material, to use these or comparable assignments as part of the course work, and to make available the agreed-upon artifacts for assessment of learning outcomes.

Course Overview: 

Physics is the most fundamental of all sciences and Physics I is the beginning in the study of basic laws of physics. Physics 111 is a calculus-based introductory course on Newtonian mechanics designed for engineering, physics, and other science majors. Topics include kinematics and dynamics of classical mechanics, including description of motion in 1D to 3D space, force and motion involving Newton's three laws, work and energy, momentum and angular momentum, and conservation laws.  PHY 111 is delivered in nontraditional studio mode. It integrates lecturing, laboratory modules, problem solving, and active learning activities all in one. The curriculum and studio format are based on findings in physics education research. Students are divided into 3-4 person teams. Team members are assigned individual responsibilities on a rotating basis, such team leader, recorder, computer operator, etc. Team-oriented activities are used in class to promote support and communication, peer instruction, active learning, collaboration, and interactive learning. The course emphasizes understanding of physical concepts, experimental observation and theoretical abstraction, and development of analytical and problem-solving skills.

Learning Outcomes:

Course-Specific Learning Outcomes:
After completing this course, students will have gained:

• a basic understanding of kinematics and the relationships among position, velocity, and acceleration graphically and mathematically; and their analog in angular motion.
• a quantitative understanding of motion, including motion with constant acceleration, projectile motion, and circular motion.
• a working knowledge and understanding of Newton's laws, and the ability to apply them to problems of Newtonian dynamics. 
• an understanding of work and energy, forms of energy, momentum, impulse, and angular momentum.
• an understanding of universal conservation laws including: conservation of energy, conservation of momentum, and conservation of angular momentum.

• an understanding of conceptual development as crystallization and abstraction of essential ideas, and construction of concepts through operational definitions.
• an understanding of physics as an experimental science, experimental data taking, error and basic error analysis,  and calculus and mathematics as applied to the theoretical framework of physics

• an understanding of the value of team work and collaborative learning.
University Studies Learning Outcomes:
After completing this course, students will be able to: 
• Recount the fundamental concepts and methods in one or more specific fields of science. 
• Explain how the scientific method is used to produce knowledge. 

• Successfully use quantitative information to communicate their understanding of scientific knowledge. 
• Use appropriate scientific knowledge to solve problems.
Examples of Texts and/or Assigned Readings:


• Halliday et al, Fundamentals of physics, 9th ed, Wiley.

• Sokoloff et al, RealTime physics: Mechanics, Wiley.
Example Assignments/Classroom Activities:
Appendix A: 

Each of the following example assignments addresses Cluster 2A Outcomes 1, 2, 3, and 4. The in-class activities occur at least twice per class, and in-class and homework assignments occur more frequently. Altogether they cover a broad range of topics in classical mechanics. An answer key to each assignment is provided below. The instructor and a teaching assistant are present to answer students’ questions as they work through each assignment. There are also two sectional tests, one cumulative final exam, 11 weekly quizzes, and 14 homework assignments during the semester.

(Example 1) In-class activity: see attachment, US_PHY111_Sample.pdf (with answer at the end)

(Example 2) Problem solving assignment:

A cell-phone rests on the flat dashboard of your car moving at 20 m/s. The coefficients of static and kinetic friction between the phone and the dashboard are µs=0.4 and µk =0.3, respectively. The mass of the cell-phone is 120 g.  Upon approaching a traffic light, you apply the brakes steadily to stop in a distance 40 m. 
Will the phone slide? Does the mass of the phone affect your answer?
Answer: 

Key ideas: acceleration of car is negative; the cell-phone will have the same acceleration if it is NOT to slide.  

Strategy: find acceleration a; find the necessary force; decide if static friction can provide that force.

a=(V2 – V02 )/ 2∆x = (0-202)/(2*40) = - 5 m/s2. Fnet = ma = - 0.60 N (or -5m). 

If it’s static friction, |Fnet| must be < fs,max!  But fs,max= µs FN = µsmg  = 0.47 N. 
So, fs,max is less than the required force, insufficient to provide the acceleration. The phone will slide! 
The answer does not depend on the mass of the phone, as the ratio |Fnet/ fs,max | is independent of mass.
Sample Course Outline:
Appendix B: see attachment, US_PHY111_Outline.pdf
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