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UNIVERSITY STUDIES




Master Syllabus

Course: PHY 102 Introduction to Physics II
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:  



PHY 102 is the second semester of introductory physics.  The course covers five different areas of physics: 

1 Temperature and Heat, 2 Thermodynamics, 3 Electric circuits, 4 Electric and Magnetic Force , 5 Optics. These topics have many applications in the life sciences.  They also introduce the student to more abstract concepts  that  require various mathematical methods for analysis. Mechanical models, graphic models as well as math models will be developed to work on problems for heat transfer and electric fields. As with PHY 101, there are problems assigned each week and there are five unit tests. Due to the diverse nature of the topics we do not give a comprehensive final exam.     


We use the same format in class as we did in PHY 101. The concepts are introduced usually with a demonstration. A sample problem is done and the homework problems are discussed. In this interaction the students are shown  to analyze the problem and apply the proper principle.  The language of physics, vocabulary and math are practiced in the recitation session. 

Most recent instructor: Mr. Charles Nickles, SENG-203, 910-6604, cnickles@umassd.edu

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

• an understanding of  the physics  of heat and thermodynamics.

• an understanding of  the physics  of electric and magnetic fields.

• the ability to design and analyze basic DC circuits with passive components 

• a understanding of the laws of reflection and the laws of then lenses.

• the ability to use physics and math models to explain the natural processes and predict outcomes to those processes.
• an understanding of the fundamental forces that make up the universe
• an ability to apply mathematics and the scientific process to solve real world problems. 
• an understanding of the roles of observations, experiments, theory and mathematical models in science.
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:


Cutnell & Johnson: Physics 8th ed.   Chapters 12-15, 18-21,25,26
Example Assignments:   

Mapping : Each of the following example homework assignments addresses Cluster 2A Outcomes 1, 2, 3, and 4 :
Cluster 2A Outcomes (Science of the Natural World)

After completing this course, students will be able to:

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.

Weekly homework assignments cover a full range of topics in the curriculum. Answers are provided for some problems. Homework problems are reviewed in class to further promote and assess mastery of the subject material and problem-solving methods. Students also find help in problem solving online through the Interactive Solutions Manual. 
Rubric: Each homework assignment is scored according to the fraction of correct answers. 
There are also five tests during the semester.

Chapter 12 Temperature and Heat 

2.  Suppose you are hiking down the Grand Canyon. At the top, the temperature early in the morning is a cool 1.70 °C. By late afternoon, the temperature at the bottom of the canyon has warmed to a sweltering 32.9 °C. What is the difference between the higher and lower temperatures in (a) Fahrenheit degrees and (b) Kelvin's?    [56.2 F   31.2K]
3.  On the moon the surface temperature ranges from 395 K during the day to 1.03 x 102 K at night. Convert these temperatures to the Celsius and Fahrenheit scales. (a) 395 K in degrees Celsius; (b) 395 K in degrees Fahrenheit; (c) 1.03 x 102 K in degrees Celsius; (d) 1.03 x 102 K in degrees Fahrenheit.

       [121.8 C    251.3 F     -170.2 C    -274.3 F]

11.  Find the approximate length of the Golden Gate Bridge if it is known that the steel in the roadbed expands by 0.549 m when the temperature changes from +2.85 to +34.8 °C.      [1431 m]

12.   A steel aircraft carrier is 365 m long when moving through the icy North Atlantic at a temperature of 4.44 °C. By how much does the carrier lengthen when it is traveling in the warm Mediterranean Sea at a temperature of 25.5 °C?      [.0922 m]

44.  If the price of electrical energy is 0.105 dollars per kilowatt-hour, what is the cost of using electrical energy to heat the water in a swimming pool (13.5 m x 9.42 m x 1.58 m) from 10.9 to 28.8 °C?

[$439.10] 

Chapter 15 Thermodynamics

25.  A monatomic ideal gas has an initial temperature of 589 K. This gas expands and does the same amount of work whether the expansion is adiabatic or isothermal. When the expansion is adiabatic, the final temperature of the gas is 207 K. What is the ratio of the final to the initial volume when the expansion is isothermal?

45. In doing 17,900 J of work, an engine rejects 12800 J of heat. What is the efficiency of the engine? (Give your answer as a number between zero and one.)      [.583]

52. Five thousand joules of heat is put into a Carnot engine whose hot and cold reservoirs have temperatures of 721 and 164 K, respectively. How much heat is converted into work?    [3863 J]

53. A Carnot engine has an efficiency of 0.847, and the temperature of its cold reservoir is 413 K.      

(a) Determine the temperature of its hot reservoir. (b) If 4210 J of heat is rejected to the cold reservoir, what amount of heat is put into the engine? [2699 K     27516 J]

Chapter 20 Electric Circuits

51.  A 20-ohm loudspeaker and a 12-ohm loudspeaker are connected in parallel across the terminals of an amplifier. Assuming the speakers behave as resistors, determine the equivalent resistance of the two speakers.

52. The drawing shows three different resistors in two different circuits. The battery has a voltage of V = 23 V, and the resistors have resistances of R1 = 50.0 Ω, R2 = 25.0 Ω and R3 = 10.0 Ω. Determine the current through and the voltage across each resistor.

[a.   I1 = .271A   V1= 13.5V   V2= 6.76V    V3 = 2.71 V     b.   I1= .46   I2=.92   I3 = 2.3A     V = 23V]
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57. A coffee cup heater and a lamp are connected in parallel to the same 120-V outlet. Together, they use a total of 120 W of power. The resistance of the heater is 460 ohms. Find the resistance of the lamp.

59.   The total current delivered to a number of devices connected in parallel is the sum of the individual currents in each device. Circuit breakers and resettable automatic switches that protect against a dangerously large total current by "opening" to stop the current at a specified safe value. A 1560-W toaster, a 1140-W iron, and a 1280-W microwave oven are turned on in a kitchen. As the drawing shows, they are all connected through a 20-A circuit breaker to an ac voltage of 120 V. (a) What is the equivalent resistance of the three devices? (b) What is the total current delivered by the source? (c) Will the breaker open? [3.6 ohm     33.1A    yes]
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62. The circuit in the drawing contains three identical resistors. Each resistor has a value of 5 Ω. Determine the equivalent resistance between the points a and b, b and c, and a and c.     [5  2.5   7.5]
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65. Find the equivalent resistance between points A and B in the drawing.  [4.6 ohms]
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Sample Course Outline:
Cutnell & Johnson  Physics 8th ed. 
Week    Chapter
  Topic 

1

Welcome back/ Math Assessment


      
12
Temperature and Heat , °F °C  K




Thermal Expansion of materials

2
12
Specific Heat 




Latent Heat

3    
 13
Heat transfer




conduction. Convection




Stefan Boltzmann, radiation

4

     TEST  1   


    
 14
Ideal Gas Law and Kinetic theory of gases




Moles, Ideal gas law

5
 15
Thermodynamics




Zeroth Law and 1st Law of Thermo.




2nd law of Thermo.

6
15
Thermal processes




Heat Engines, Efficiency



      
      TEST  2

7
20
Electric Circuits



 
Resistance, Ohm's Law




Series Circuits, power 

8
20
Parallel Circuits, Kirchhoff's Rules 




Parallel-Series Combination



     
      TEST 3      

9
18
 Electric Force,  Electric Field 




Coulomb's Law

10
19
 Electric Potential Energy




E Fields  Equipotential Surfaces 

11
 19
Potential Difference, Point charges 




Capacitors

12
21
 Magnetic fields

 

    
     TEST 4   

13
25
Reflection of Light

 


    Snell's Law

14
26
Refraction and Lenses 




Internal Reflection

15

     TEST 5  

