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physics 1402 - GENERAL College physics II

Summer  2008  -  Syllabus

Instructor: Dr. Paul Nacozy
Office: NRG 4226
Phone Number: 223-4896
E-mail (best way to contact me outside of class and office hours): pnacozy@austincc.edu
Office Hours:

MTWTh   1:50 pm - 3:05 pm 

     and by appointment
COURSE DESCRIPTION: Study of principles and applications of electricity and magnetism, geometric and physical optics, and modern physics. This is the second half of the algebra-based PHYS 1401/1402 sequence. 

PREREQUISITES:      PHYS 1401 (General College Physics I) with a C or better

required TEXT: “College Physics”, 6th edition, authors: Wilson, Buffa, Lou; publisher: Pearson/Prentice Hall; ISBN 0-13-149706-5.
REQUIRED:

 Scientific calculator 

COURSE RATIONAL: The course is intended for students pursuing degrees in scientific and technical majors other than physics and engineering or for those students intending to take PHYS 2425 who have not taken high school physics. It is designed to provide an overview of basic physics to assist these students in their further studies in science and technology. Because many students will be using this course for transfer credit to four year universities and colleges, the course will be taught at the university/college level.

COURSE OBJECTIVES: 

1.
To develop the concepts and language of physics.

2. 
To develop problem-solving processes involving mathematics (algebra & trigonometry)

3. 
To assist in developing critical thinking through problem solving.

EXAMS

There will be two exams during the second summer 5-1/2 session and a final exam on the last day of class. The first two exams will not be comprehensive. However, the final exam will be a comprehensive exam – covering the entire summer session. The final exam will be given on the last day of class without exception. (Please notice this requirement and make your end of semester plans accordingly. 
On all exams, homework and lab reports, you must show the symbolic equations you begin with and all your work leading to the answer(s) for any credit. 

One 8.5” x 11” page of notes is allowed during the first two exams. Writing may be on only one side of the page. The writing must be the original in your own handwriting. A photocopied page will not be allowed. The notes are submitted with your exam for checking but will not be graded.

The final exam will be similar in format to the first two exams – except it will cover the entire course. Three 8.5” x 11” pages of notes is allowed during the final exam. Writing may be on only one side of the pages. The writing must be the original in your own handwriting. A photocopied page will not be allowed. The notes used for the final exam will not be submitted with your final exam.
Attendance at the scheduled exams is required. No make-up exams are given. If an exam (other than the final exam) is missed due to an emergency situation, its score will be replaced by the final examination score. If a second exam (other than the final exam) is missed, it will receive a grade of zero. An emergency situation is a documented illness requiring medical attention of the student or someone in the students care. The instructor will require documentation of the emergency situation.
If the final exam is missed, it will receive a grade of zero, regardless of the situation unless an incomplete is granted by the College (see below regarding incompletes). 
On all exams, homework and lab reports, you must show the symbolic equations you begin with and all your work up to the answer for any credit.

The exam questions will include questions of some or all the following types:

1. Questions requiring short answers;

2. Questions requiring working problems and deriving results.
Most of the exam questions will be of type 2.
Homework Policies
Homework assignments: A number of problems are assigned which are considered a minimum amount of work to learn the material. Experience indicates that a student will not do well in this class without keeping up with the homework.
On all homework you must show all your work for any credit. 

Homework is due before the beginning of the class (before class begins) on the day of the due date. Homework turned in after the beginning of the class (after class begins) on the due date is late homework.

Late Homework: A student may turn in a total of two late homeworks without penalty. Late homework must be turned in before the beginning of the second class period following the homework due date. All other late homework will not be recorded. 

Due dates for each homework will be given in class during the session. 

All homework reports must be handed in before the second to last class of the semester.

Students are encouraged to work together on homework but must hand in their individual work written in their own words. 

Homework will be spot-checked for correctness, effort, process and completeness. Not all homework problems will be thoroughly graded. Some homework problems will be selected for thorough grading. If a student wishes to discuss any non-thoroughly graded homework problem, please see the instructor during office hours and he will go over the homework with the student. Also, please see the instructor before the assignment due date if you are having problems working any of the homework problems. The instructor will help the student work homework problem during office hours (see above for office hours). 

Laboratory Policies

Lab Reports: Each laboratory experiment will require a submission of experimental data, analysis, often a graph and a brief lab report. Laboratory instructions will be handed out before each lab and will provide students with information on the experiment and submission requirements. 

About 1/2 of the lab sessions will be lab experiments and the other lab sessions will consist of lectures.

All lab reports are due the next class period following the lab experiment. Lab reports turned in after this due date will be considered late lab reports. 
Late Lab reports: A student may turn in a total of two late lab reports without penalty with the following restriction Late lab reports must be turned in no later than the 7 days after originally scheduled lab experiment (or before the second to last class of the semester if this occurs earlier). Lab reports turned in after this time will not be recorded.
If a student misses a scheduled lab experiment for an emergency situation (see above for definition of emergency situation), the student must discuss the situation with the instructor to obtain permission to conduct a makeup lab experiment. If approved beforehand by the instructor, the student may undertake a makeup lab. The lab report from a makeup lab will be considered late and is covered by the conditions for late lab reports in the previous paragraph. 

Makeup labs are conducted on Friday mornings only – between 9:00am and 12:00pm in room NRG 2228. Late makeup lab reports must have the initials and printed name of the lab manager present at the time the lab was made-up.
All lab reports must be handed in before the second to last class of the semester.

HELP 

If you need help, please get it. I hold office hours to help students and you should view me as a primary source of aid. Also free tutoring exists in the parallel studies tutoring labs at the various campuses. Feel free to work on homework assignments with classmates. However, regardless of the source of help you receive, you are responsible for your own work. If you copy someone else's homework without doing it yourself – either from another student or from a tutoring lab instructor, you likely will not understand the material and not do well on the exams.
GRADING
The final course grade will be based on the following weights:

Lab reports …………………………………………… …….… ….25.00%

Two exams @ 19.5 % each…………………………….………...39.00%

Comprehensive final ……………………………………………...32.25%

Homework …………………………………………………………..3.75%

Letter grades for each component are based on the following scale: 

90.0 - 100% ( A; 80.0 - 89.9% ( B; 70.0 - 79.9% ( C; 60.0 – 69.9% ( D; <60.0% ( F

Subject to the following policy (the “C” rule):

Both the exam/homework portion and the lab portion of the course will be computed separately, each based on a maximum score of 100%. Each score, separately, must be above 70.0% in order to earn a grade of “C” or better in the course.  

If either score is less than 70.0%, but the two scores when combined are above 60.0%, the grade for the course will be a “D”. If the two scores when combined are less than 60.0%, the grade will be “F”. 

course policies
a) Attendance Policy:

It is ACC policy that students are required to attend class. The exams are based on the material covered during class lectures, labs and on the homework. Students missing class (and homework) will be significantly compromised for success on the exams. Roll will be taken during many lectures and labs. 

If a student misses a class/lab, the student is responsible for the material covered, the assignment given or exam taken during the missed session.

Please find out outside of class assignments given or due dates during the absence. 

b) Withdrawals: 

The last day for students to withdraw from the course is july 29, 2008. 

According to ACC policy, neither the student nor the instructor can withdraw the student from the course after july 29, 2008. 

According to Departmental policy, instructors do not normally withdraw students from a course (unless an instructor determines that a student does not satisfy the course requirements). If a student does not withdraw himself/herself before the withdrawal date, the student will receive a letter grade of A, B, C, D or F.

c) Incompletes:  

Be aware that incompletes are given by the College to a student only if they have severe emergency situations that occur after the withdrawal date and before the final exam is given. In this class, if a severe emergency exists, a student can be recommended for an incomplete only if they are passing the course except for the final exam. (See also incomplete rules in college catalog.)

d) Scholastic Dishonesty:

Scholastic dishonesty is prohibited by the college and discipline may be administered. Scholastic dishonesty includes cheating on exams and copying homework or lab reports. Academic work submitted by students must be the result of their own thought and efforts.
Students are encouraged to work together on homework and lab reports but must hand in their individual work based on their own thinking and in their own words. Please do not copy homework. Homework and lab reports that appear to the instructor to have been copied from another student disciplinary procedures will apply, adjudicated by the Academic Dean.
e) Office of Students with Disabilities:

Each ACC campus offers support services for students with physical or psychological disabilities. Students with disabilities should request reasonable accommodations through the Office for Students with Disabilities on the campus where they expect to take the majority of their classes.

PHY 1402 - General College Physics II  -  Topics and Chapters (weeks are approximate)
Week one
Chapter 15: Electric Charge, Forces and Fields

Week one
Chapter 16: Electric Potential, Energy, and Capacitance

Week one
Chapter 17: Electric Current and Resistance

Week two
Chapter 18: Basic Electric Circuits

Week two
Chapter 19: Magnetism

Week two
Exam 1  -  covering Chaps 15,16,17,18,19

Week three
Chapter 20: Electromagnetic Induction and Waves

Week three
Chapter 21: AC Circuits

Week three
Chapter 22: Reflection and Refraction of Light
Week four
Chapter 23/24: Mirrors and Lenses/Physical Optics
Week four
Exam 2  -  covering Chaps 20,21,22,23,25
Week five
Chapter 25: Vision and Optical Instruments

Week five
Discussion of Modern Physics - Selected sections from Chapters 26,27,28,29,30
Week six
Final Exam - last class – Comprehensive covering all chapters of semester
PHY 1402 - General College Physics II  -  Labs and lab schedule (weeks are approximate)
Week one
Lab #1-average electric field

Week one
Lab #2 - equipotential curves

Week two
Lab #3 - ohm's law

Week two
Lab #4 - resistivity 
Week two
Lab #5 - resistors in series and in parallel
Week three
Lab #6 - two current carrying wires 
Week three
Lab #7 - genecon - faradays law
Week three
Lab #8 - transformers
Week four
Lab #9 - law of reflection
Week four
Lab #10 - snell's law of refraction
Week four
Lab #11 - thin converging lenses
Week five
Lab #12 – Telescopes
Week five
Lab #13 - Diffraction
Physics 1402 Homework – from Wilson, Buffa, Lou (The specific homework due dates will be announced in class during the semester.
Chapter 15: show all your work in arriving at the answers. Show the symbolic equations you begin with. Show unit conversions. Answers in back of book for odd numbered problems.

#9, #33 (hint: electrostatic equilibrium means the two forces on the free electron/proton due to the charges on the ends of the meter stick sum to zero. And, using Coulomb’s Law, note that the distance of the free electron/proton from one charge is the unknown distance x and the distance from the other charge is (1m –x)) – replace r in Coulomb’s Law by these two quantities), #43 (required: a one or two sentence explanation of your answer), #51 (note that the electric field would be the same for an electron or a proton at the same location since the field is defined using a positive test charge), #91 (hint: use component vector addition of the electric field vectors due to the two charges to find the resulting electric field vector components. Then use Pythagorean Theorem to find magnitude and trig to find angle). 

Chapter 16: show all your work in arriving at the answers. Show the symbolic equations you begin with. Show unit conversions. Answers in back of book for odd numbered problems. 
#10 Hint/instructions: see chap. 16 of handout, page 13, which states: 
 “Let A be the positive plate and B be the negative plate. The potential between them (VB - V A)  = -64V. The quantity (VB - V A) is negative because 

WA to B    =  -q0 (VB   -   V A )






(equation A)

and WA to B  is positive since electric force is in the direction from plate A to plate B. Hence, plate B has a lower potential then plate A.” 

So in problem #10, (VA - V B)  =  +12V or (VB - V A)  = -12V. So, either way, similar to the previous paragraph from the handout, plate B has a lower potential then plate A. In the equation (A) above, (VB - V A) is negative (=-12V), the charge q0 is negative (in this problem  =  -4.0 x 10-6C), and with the minus sign in equation (A), the three minuses provide negative work done by the electric force. The work done by the electric force as given by eqt. (A) is -4.8 x 10-5J. Please show this calculation and the conversion of units to Joules (J). However, the problem asks for work by an external force on the negative charge – not work done by the electric force – for a negative charge moving from the positive plate to the negative plate. The work done by the external force is equal in magnitude and opposite in direction to the electric force on the negative charge. The work done by the electric force is negative (as shown in the previous paragraph) (the electric force points towards the positive plate – opposite the direction of motion) – but work done by an external force is in the same direction of motion, so work done by it is positive – the answer given by eqt. A is +4.8 x 10-5J.

#12  Hint and instructions: Data needed from problem #11: 
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 = 6.0 V difference between the plates (note: positive plate always at a higher potential V than negative plate, so (VA - V B)  =  +6V where A is the positive plate and B is the negative plate). Combining eqts. (10a) and 10b) in the Chapter 16 handout:
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which allows W/q+ from A to B to be calculated. Note that W/q+ will be positive. Then from eqt.(5) in handout:
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with q and d both positive, dividing both sides by q and d, gives:
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W/q+ has already been calculated. With d = 4.00 mm, E can be found and will be positive, meaning that the electric vector is in the same direction as the displacement d – from the positive plate to the negative plate. Show unit conversions and show all work.

The answer is 1.5 x 103 V/m – from positive to negative plates.

#23 Hint and instructions: Use the equations given in the handout for the potential difference between two point charges in terms of charge and initial distance and final distance. The equation that would apply is eqt. (11) in the handout. 
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where q is the fixed point charge – which in this case is negative. Since the positive charge is moved from point A to point B (from 0.2 m to 0.50 m), rA is less than rB, so k/rA  >  k/rb, and with q negative, the above equation gives a positive value for (VB  -  VA) and so VB is greater than VA.

Combining eqts. (10a) and 10b) in the Chapter 16 handout:
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Substituting the value obtained by eqt. (11) in the handout, into the previous equation, with the positive charge of +2.0 x 10-6 C in the previous equation gives a negative value for the work done by the electric force. However, the problem asks for the work done by an external force to move the positive charge – against the electric force. This force has the same magnitude but opposite direction to electric force, so the work done by the external force is equal in magnitude but opposite in sign to the work done by the electric force. 

#67  Hint: Use the equation following equation 11 on page 14 of the handout giving the capacitance, C0, in terms of the permittivity, the area of the plates

and the distance between the plates. Make sure you show your unit conversions from Farads and meters squared to meters. 

#80  Hint: Use the equation for capacitance with in dielectric in terms of capacitance for a vacuum given on page 15 of the handout. Answer is 3.0.

Chapter 17: show all your work in arriving at the answers. Show the symbolic equations you begin with. Show unit conversions. Answers in back of book for odd numbered problems. 
#33 – Hint for both parts a and b: Determine the new resistance, R2 in terms of former resistance, R1, using eqt. (17.3) in book. Then determine new current with R2 using Ohm’s Law. Then substitute for R2 in terms of R1.

#38 – Hint: use Ohm’s Law with the given voltage and resistance. Answer is 0.80 A.

#39, #41, #73 – Hint for part a: use the equation giving power in terms of work (energy) and time. Then, for the power. The result will provide an equation relating energy with current, voltage and time. use the equation giving power in terms of current and voltage. Hint for part b: cost calculation is given in example 17.8.

Chapter 18: show all your work in arriving at the answers. Show the symbolic equations you begin with. Show unit conversions. Answers in back of book for odd numbered problems. 
#17, #19, #27  – Hint: reduce the two resistors that are in series to one effective resistor. Then note that the remaining resistors are in parallel. 

#37 – Hint: for part (a), first find the resistance of each bulb using P = V2/R, since P is given and assume that the power ratings for each bulb are determined using the Voltage 120V. Then determine the effective resistance of the entire circuit. To do this, first notice that two of the resistors are in parallel. Find the effective resistance of these two. Then the remaining resistors are all in series. Find their effective resistance. Then use ohm’s law to find the current delivered to the circuit. For (b) use P = I2 R to find the power delivered to each resistor for the 15W and 40W bulbs. For the 60W and 100W bulbs, first the current needs to be determine across each one. Find the voltage across both of these resistors using ohm’s law and the effective resistance of these two already calculated with the current found in part (a). This will then give the voltage across both resistors that are in parallel. Then use the equation 
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 to find the power delivered to both of these resistors. 
#39 - Hint: reduce the resistors which are in series then reduce the resulting parallel set. Then use the knowledge of determining voltage across parallel resistors and then use Ohm’s Law to find the current in each resistor. For part (b), with current already found across each resistor, use ohm’s law to find the voltage across each resistor.
#86 (answer: 0.59994A), #87

Chapter 19: show allyour work in arriving at the answers. Show the symbolic equations you begin with. Show unit conversions. Answers in back of book for odd numbered problems. 
#15  – Hint use eqt. 19.3; #17  – Hint use eqt. 19.3; #19  – Hint use eqt. 19.3; #43  – Hint use eqt. 19.7; #69  – Hint use eqt. 19.13; #71  – Hint use eqt. 19.12;

Chapter 20: show all your work in arriving at the answers. Show the symbolic equations you begin with. Show unit conversions. Answers in back of book for odd numbered problems. 
#13; #19; #39; #55; #74; #77;

Chapters 22, 23 (on mirrors): show all your work in arriving at the answers. Show the symbolic equations you begin with. Show unit conversions. Answers in back of book for odd numbered problems. On mirrors:Chap 22: #7;

Chap 23: #9, (Part b asks for image orientation with respect to object, whether real or virtual image, and height of image relative to object; #17 ;(Hint: see figure in book and see handout – with solution approach and solution); #28 (ans: di  =  60cm, hi  =  -9.0cm (books answer of +9.0cm is wrong));  #29 (show your work for image characteristics in two ways: 1) using a ray diagram as done in class and in the handout, 2) using the mirror equation and magnification equation and the table given in handout regarding signs of the various quantities); #35 (show your work using the various equations in the handout (and in book) and the table given in the handout regarding signs of the various quantities);

Chapters 22, 23 (on lenses): show all your work in arriving at the answers. Show the symbolic equations you begin with. Show unit conversions. Answers in back of book for odd numbered problems. On lenses:  Chap 23: #55; #74 (ans: f =  -2.5cm); #77.

Chapter 29: show all your work in arriving at the answers. Show the symbolic equations you begin with. Show unit conversions. Answers in back of book for odd numbered problems. 

#3, #8, #10, #11, #12. (answers not given for even numbered probs. for this chapter.)
Also: In one paragraph – three to four sentences – explain the wave-particle duality of light and matter as discussed in lecture notes handout. Read the lecture notes on this concept. Try to understand the concept. Then, explain the concept in your own words. Direct copying from lecture notes is not acceptable.
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