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I.
Course
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Number
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Lecture:
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PHY
101
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4
3
3

II.
Prerequisite:
MAT 070 or MAT 051 (after summer 2007) or MAT 052, with grade of P, or consent of instructor.

III.
Course Description:
Course introduces physics. Content includes mechanical systems, electrical systems, thermal systems; fluid mechanics. Intended for students in technical programs.
IV.
Learning Objectives:
A.
General Education Objectives. After successful completion of this course, students will have practiced and enhanced their ability to do the following. 

1.
To become proficient in setting up and solving physics problems using basic mathematics.

2.
To formulate predictions of the outcomes of experiments based on scientific reasoning and past experiments.

3.
To carry out experiments to test hypotheses by analyzing and interpreting data while taking into account errors in the measurement process.

4.
To demonstrate an appreciation and understanding of the history and development of current physical laws and theories.

5.
To evaluate the validity of statements, that try to explain physical phenomena, by differentiating between fact and opinion.

6.
To develop and compare alternate solution to problems in physics.

7.
To communicate experimental results effectively through the writing of laboratory reports.

8.
To carry out laboratory exercises by working effectively with people from diverse backgrounds in small groups.

B.
Course Specific Learning Objectives.  After successful completion of this course, students should be able to do the following at an acceptable level.

1.
Conversion of a physical quantity from one unit system to another.

2.
Apply the basic steps in solving physical problems.

3.
Demonstrate an understanding of the meaning of the terms: velocity and acceleration.

4.
Demonstrate an understanding of motion based on Newton’s Laws.

5.
Identify the forces acting on an object.

6.
Differentiate between mass and weight.

7.
Demonstrate an understanding of the concept of vectors and be able to apply them to the study of motion in two dimensions.

8.
Analyze collision processes from the perspective of conservation of linear momentum.

9.
Demonstrate an understanding of the relationship between work and energy.

10.
Apply the concept of conservation of energy to physical systems.

11.
Use the methods of torques to study stability and equilibrium.

12.
Demonstrate an understanding of projectile and satellite motion

13.
Describe rotational motion and conservation of angular momentum. 

14.
Demonstrate an understanding of the basic ideas of fluid statics including what makes an object sink or float.
15.
Apply the concepts of temperature, heat, and thermal expansion.

16.
Demonstrate an understanding of the production and propagation of sound waves and relate these properties to acoustical phenomena.

17.
Specify the conditions necessary for producing static electric charges and be able to interpret various static electric phenomena.

18.
Demonstrate a working knowledge of capacitors.

19.
Be able to connect simple circuits using voltage sources, wires, and resistances. Then measure and calculate voltage drops, currents, and resistances.

20.
Demonstrate a practical knowledge of DC and AC, voltmeters, ammeters, multimeters, and ohmmeters.

21.
Demonstrate a working knowledge of electrical safety.

22.
Demonstrate an understanding of the origin of magnetism and its applications.

23.
Demonstrate an understanding of electromagnetic induction and its relationship to transformers and power production.

24.
Be able to explain the relationship between electricity and magnetism, particularly electromagnetic induction.

25.
Demonstrate an understanding of the origin of light and electromagnetic waves.

V.
Academic Integrity
Students and employees at Oakton Community College are required to demonstrate academic integrity and follow Oakton’s Code of Academic Conduct. This

code prohibits: 

· cheating, 

· plagiarism (turning in work not written by you, or lacking proper citation), 

· falsification and fabrication (lying or distorting the truth), 

· helping others to cheat, 

· unauthorized changes on official documents, 

· pretending to be someone else or having someone else pretend to be you, 

· making or accepting bribes, special favors, or threats, and 

· any other behavior that violates academic integrity. 

There are serious consequences to violations of the academic integrity policy. Oakton’s policies and procedures provide students a fair hearing if a complaint is made against you.  If you are found to have violated the policy, the minimum penalty is failure on the assignment, and a disciplinary record will be established and kept on file in the office of the Vice President for Student Affairs for a period of 3 years. 

Details of the Code of Academic Conduct can be found in the Student Handbook.

VI.
Outline of topics 

1.
About Science

2.
Newton’s First Law of Motion – Inertia

3.
Linear Motion

4.
Newton’s Second Law of Motion

5.
Newton’s Third Law of Motion

6.
Momentum

7.
Energy

8.
Rotational Motion

9.
Projectile and Satellite Motion

10.
Liquids

11.
Temperature, Heat, and Expansion

12.
Sound

13.
Electrostatics

14.
Electric Current

15.
Magnetism

16.
Electromagnetic Induction

Laboratory Activities
A minimum of ten laboratory activities should be chosen from the following list. Additional activities are at the discretion of the instructor.
A. Experimental Uncertainty (Error) and Data Analysis

B. Measurement Instruments (Mass, Volume, and Density)

C. Uniformly Accelerated Motion: Free Fall

D. The Addition and Resolution of Vectors: The Force Table

E. Projectile Motion

F. Centripetal Force

G. Friction

H. Work and Energy

I. Torques, Equilibrium, and the Center of Gravity

J. Simple Harmonic Motion

K. The Thermal Coefficient of Linear Expansion

L. Specific Heats of Metals

M. Archimedes' Principle: Buoyancy and Density

N. The Scientific Method: The Simple Pendulum

O. Rotational Motion and Momentum of Inertia

P. Conservation of Angular Momentum and Energy: The Ballistic Pendulum

Q. Ohm's Law 

R. The Measurement of Resistance: Ammeter-Voltmeter Methods and Wheatstone Bridge Method 

S. Resistances in Series and Parallel 

T. Joule Heat 

U. The RC Time Constant 

V. Reflection and Refraction 

W. Spherical Mirrors and Lenses 

X. Air Column Resonance: The Speed of Sound in Air 

Y. The Potentiometer: EMF and Terminal Voltage 

Z. The Voltmeter and Ammeter 

AA. Resistivity 

AB. Multiloop Circuits: Kirchhoff's Rules 

AC. Electromagnetic Induction

VII.
Methods of Instruction:
After covering the basic concepts in the lecture, students will work in the laboratory to experience and understand the applications of the concepts.

VIII.
Course Practices Required:
1.
The comprehensive study of mechanical, electrical and thermal physics, requires that students have basic algebra skills. A review of these skills may be necessary. The student should be aware that such a review might be needed and should seek appropriate assistance.

2.
Students are required to locate, retrieve and replace all needed lab equipment at designated places and clean up the work area before leaving. 

3.
"Team work" is encouraged and needed for efficient lab work.

4.
Safe work practices as established by the instructor must be strictly followed by all students.

5.
Unlike other physics courses, labs do not necessarily relate to a single area of physics requiring the understanding of concepts first followed by applications of those concepts.

6.
Greater time will be needed to read, understand and compute various physics concepts by directly applying a given formula. Known physics formulas are used as tools for understanding applications.

7.
(To be determined by instructor)
8.
Course may be taught as face-to-face, media-based, hybrid or online course.
IX.
Instructional Materials:
1.
Text book equivalent to: Conceptual Physics, Hewitt, 9th edition, Addison Wesley, 2004
2.
Lab Manual Equivalent to: Physics Laboratory Experiments, Wilson, 6th edition, Houghton Mifflin Co., 2005
3.
Any Scientific Calculator
4.
Note: Current textbook information for each course and section is available on Oakton’s Schedule of Classes.

X.
Methods of Evaluation:
Grading Scale: 
90 – 100 A 
80 – 89 B 
70 – 79 C 
60 – 69 D 
59 & below F

XI.
Other Course Information:
1.
If you have a documented learning, psychological, or physical disability you may be entitled to reasonable academic accommodations or services. To request accommodations or services, contact the Access and Disability Resource Center at the Des Plaines or Skokie campus.
.
 All students are expected to fulfill essential course requirements. The College will not waive any essential skill or requirement of a course or degree program.

2.
(To be determined by instructor)
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