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Master Syllabus

Course: PHY 112, Physics for Science and Engineering
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:

The course consists of a calculus based introduction to the concepts of electricity and magnetism.  Topics include electric and magnetic fields, electric and magnetic flux, electric and magnetic dipoles, electric potential, and elementary circuits consisting of batteries, resistors, capacitors and inductors. Also studied are the physical laws associated with electromagnetic phenomena including Coulomb's Law, Gauss' Law, Faraday's Law, Ampere's Law, Biot-Savart Law, electromagnetic oscillations, AC circuits and Maxwell's equations. In class activities are completed by student teams. Problem solving approaches are a focal point. The manipulation of vector addition and vector multiplication, DOT and CROSS products are emphasized. The course is taught in an active learning mode in a computerized physics studio that incorporates lecture and laboratory during the same two hour class times.

Learning Outcomes:

Course-Specific Learning Outcomes: 

• a broad view of the physics of electromagnetism, which is the combination of electric and magnetic phenomena, the basis of the natural world.
• a knowledge of electric and magnetic quantities and physical laws associated with them.
• a knowledge of the related mathematics required to manipulate the physical laws.
• an understanding that the same physical laws and processes are valid everywhere in the Universe.
• an understanding of the roles of observations, experiments, theory and mathematical models as it relates to electromagnetism.
University Studies Learning Outcomes:
1. Recount the fundamental concepts and methods in one or more specific fields of science. 

2. Explain how the scientific method is used to produce knowledge. 

3. Successfully use quantitative information to communicate their understanding of scientific knowledge. 

4. Use appropriate scientific knowledge to solve problems.
Each of the following example assignments addresses Cluster 2A Outcomes 1, 2, 3, and 4. There are 26 such in-class assignments altogether covering a broad range of topics in electricity and magnetism. 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 three cumulative tests and 11 homework assignments during the semester.

Examples of Texts and/or Assigned Readings:

Text:  Halliday, Resnick, Walker, Fundamentals of Physics, 9th edition, part 3; chapters 21 to 31

Lab Text: Real Time Physics Module 3 Electric Circuits by Sokolof, Laws, Thornton
Example Assignments:
See Appendix A.
Sample Course Outline:
See Appendix B.
In-Class Activity #6d: Potential Difference         

What is the potential difference between points a and b in the circuit below?

What is the potential difference between points c and b in the circuit below?
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ANSWERS:

What is the potential difference between points a and b in the circuit below?

Using Ohm's Law, V=IR, allows one to compute the triplets as indicated in red.

The potential difference between points a and b is 8 V.
What is the potential difference between points c and b in the circuit below?

Using the conservation of current, allows one to compute the triplet as indicated in green.

Thus, the potential difference between points c and b can be found by the sum of (4 V + 8 V) or 12 V.
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In-Class Activity #4: Potential  Difference vs Potential

Imagine that this Quiz sheet of paper is placed on your desk in an Electric Field of 15 
[image: image2.wmf]i

ˆ

 N/C. There are three locations, A, B and C, designated below now in the field.

The locations in the field are separated a distance of 4 cm, 5 cm and 5 cm as indicated in the figure. An angle of 30( is also given.

a) What is the potential difference VA-VB  ? _____________

b) What is the potential difference VB-VC  ? _____________

c) What is the potential difference VA-VC  ? _____________

d) DRAW at least six equipotential lines (dashed). Make at least one equipotential line pass through each of locations A, B and C.

e) Choose one of your equipotential lines and label it V=0, the zero potential line.

f) Label the the equipotential lines through A, B and C with their appropriate potential V=?
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ANSWERS:

a) What is the potential difference VA-VB  ? ___+0.483 volts__________

b) What is the potential difference VB-VC  ? ___-0.650 volts__________

c) What is the potential difference VA-VC  ? ___-0.167 volts__________

d) DRAW at least six equipotential lines (dashed). Make at least one equipotential line pass through each of locations A, B and C.

e) Choose one of your equipotential lines and label it V=0, the zero potential line.

f) Label the the equipotential lines through A, B and C with their appropriate potential V=?
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Due Date    Assigned  Read ing     E ssays   & labeled   Diagrams for all   checkp ts  due   when homework problems are due      A ssigned questions will be given in lecture   below are assigned   text - HW   Problems     Topics  

Sept 12 Mon Ch 21  Math   Diagnostic Exam   is due    algebra, trigonometry, graphs & calculus , DOT Products  and CROSS   Products ; begin Chapter 21  

Sept 14 Wed Ch 21  Perform first Lab  Electric Fields and Equipotential Lines  

Sept 16 Fri Ch 21  Ch21  # 10   and all checkpts due  Electric Char ge, Coulomb’s Law  

Sept 23 Fri Ch 22  Ch22  #7,43 ,56 ,57   and all cp due  Electric fields due to point and continuous charges  

Sept 30 Fri Ch 23  Ch23   # 3,6,7,25,29,39   and all cp due  Gauss’ Law and symmetry  

Oct 7 Fri Ch 24  Ch24   # 2,5,6,17,34,35,97   and all cp due  Electric potential due to point and continuous charges  

Oct 11 Tues Ch 21 - 24    Tuesday follows Monday classes  Exam I   on TUESDAY  -   Oct 11  

Oct 14 Fri Ch 26  Ch 26 #2,12,14 ,20,44,51,56  Current, resistance, Ohm’s Law   (Tuesday class instead of Monday)  

Oct 21 Fri Ch 25  Ch  27   # 22,24,33,34,35,44,48  Circuits, voltage,   Kirchhoff’s Rules , Capacitance  

Oct  28 Fri Ch 27  Ch 27   # 23,29,30,31,36,40,45  More Circuits  

Nov 4 Fri Ch 25 - 27  Ch 25   # 1,3, 14,15,56   Ch   27 # 57, 63,74 ,96  More Capacitance and Circuits  

Nov 7 Mon Ch 25 - 27  Wednesday Nov 9 is recitation  Exam II   on MONDAY  -   Oct 7  

Nov 18 Fri Ch 28  Ch28 # 2,10,14.18,41,49,58  Magnetic Fields, Hall Effect, magnetic force   

Nov 25 Fri no class  Thanksgiving Holiday   

Dec 2 Fri Ch  2 9  Ch2 9   Q1,5,10  # 9,12,36,44,45,51,59  Magnetic Fields   due to currents, Ampere’s Law  

Dec 9 Fri Ch 30 &31   Select topics  Ch 30 &31 #   TBA  Induction, self & mutual induction, Faraday’s Law   Maxwell’s Equations, electromagnetic oscillations   RLC circuits, Magnetism of Matter  

Dec 12 Mon Review  Ch 28 - 31  old exam problem s  

Dec 14 Wed Review  Ch 21 - 31  old exam problems  

Dec 15 Wed  Wed   : Last Day of Classes   

Dec 23 Fri Ch 21 - 31      Final Exam  FINAL Dec 23 (Fri) 8:0 0   a.m. -   11:0 0  p .m.  

Final Exam Schedule:  http://www1.umassd.edu/calendar/finals/welcome.cfm  
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Week  Lab Number  Title & Description  

   Sept 5  Labor Day (Monday)   

   Sept  7  (Wednesday)  Classes begin but No Lab this week  

   Sept 12 - 14  UMD  Electric Fields and Equipotential Lines  

   Sept 1 3  Tuesday  Last day for Add - Drop  

   Sept 19 - 21  RTP Lab 1  RTP Lab 1 : Batteries, Bulbs and Current  

   Sept 2 6 - 28  RTP Lab 1&2  RTP Lab 2: Current in Simple DC Circuits  

   Oct  3 - 5  RTP Lab 2   

   Oct 10  Columbus Day (Monday)  No class es   this day  

   Oct 11  Tuesday=Monday  Tuesday follows Monday classes  

   Oct 1 1 - 12  RTP Lab 3  RTP Lab 3 : Voltage in Simple DC Circuits and Ohm’s Law  

   Oct  12  (Wednesday)  Last Day to File Pass/Fail  

   Oct 1 7 - 19  RTP Lab 3&4  RTP Lab 4: Kirchhoff’s Circuit Rules  

   Oct 2 4 - 26  RTP Lab 4   

   Oct3 1 - Nov2  RTP Lab 5  RTP Lab 5 : Introduction t o Capacitors and RC Circuits  

   Nov 7  RTP Lab 5&6  RTP Lab 6 : Introduction to Inductors and LR Circuits  

   Nov 9  Wednesday=Friday  Wednesday follows Friday classes  -   recitation today  

   Nov   11  Veterans Day (Friday)  No Class this day  

   Nov 14 - 16  RTP Lab 6   

   Nov 16  (Wednesday)  Last Day to withdraw  

   Nov 2 1 - 23  RTP Lab 7  RTP Lab 7 : Introduction to AC Currents and Voltage  

   Nov 2 8 - 30  RTP Lab 7&8  RTP Lab 8 :  Introduction to AC Filters and Resonance  

   Dec  5 - 7  RTP Lab 8   

   Dec 1 2 - 14  No Labs, No Make - ups  L as t   Day of Classes Thursday Dec 15  

 


3 Ω








.   c





3 Ω





10 Ω





.     a





1 Ω


4 A


4 V





4 cm





5 cm





5 cm





30(





B





A





C





(30(+23.58()=53.58(





4 cm





5 cm





5 cm





30(





B





A





C





V=0





V=-0.167





V=-0.650





23.58(





3 μ F





4 Ω


8 V


2 A





4 Ω


2 A


8 V





.   b





V





1 Ω








.     a





10 Ω





3 Ω





.   c








3 Ω





3 μ F





4 Ω








4 Ω


2 A





.   b





V









PHY 112     Page | 1

_1080987726.unknown

_1136809792.unknown

_1107684586.unknown

_1080986890.unknown

_1080986980.unknown

_1080308447.unknown

