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UNIVERSITY STUDIES




Master Syllabus

Course: PHY 101 Introduction to 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:  

 
This is an introductory course in physics covering mechanics, Newton's laws, the conservation of mechanical energy, rotational problems and fluids.  Emphasis is on fundamentals of physics and their application to real world  problems.  This is a non-calculus course; however students must have taken college algebra. Problem solving will require algebra, trigonometry, scientific notation and vector addition.  Problems are assigned every week from the text, using an on-line program. There are four unit tests and a comprehensive final. All tests and homework assignments are graded.


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 physics principles, in particular the laws of motion and energy
• an understanding of the use of physics and math models to explain the natural processes and predict outcomes to those processes.
• an understanding of the fundamental forces that operate in 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 1-11
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. 

Rubric: Each homework assignment is scored according to the fraction of correct answers. 
There are also three tests, a final exam, and a number of quizzes during the semester.

Chapter 1 Units and dimensions

1.  A student sees a newspaper ad for an apartment that has 1830 square feet (ft2) of floor space. How many square meters of area are there?      [179 m2]

4.  A bicyclist in the Tour de France has a speed of 32.0 miles per hour (mi/h) on a flat section of the road. What is this speed in (a) kilometers per hour (km/h), and (b) meters per second (m/s)?  [45km/hr   12.5 m/s]
5. Given the quantities a = 6.3 m, b = 7.0 s, c = 36 m/s, what is the value of the quantity [image: image2.png]


?      [.142m2/s]
13.  A highway is to be built between two towns, one of which lies 79.0 km south and 72.0 km west of the other. (a) What is the shortest length of highway that can be built between the two towns, and (b) at what angle would this highway be directed, as a positive angle with respect to due west? [106.9    47.6°]
15. The corners of a square lie on a circle of diameter D = 0.50 m. The side of the square has a length L. Find L.   [.3535 m] 

Chapter 2 Free Fall

45.  Two identical pellet guns are fired simultaneously from the edge of a cliff. These guns impart an initial speed of 25.3 m/s to each pellet. Gun A is fired straight upward, with the pellet going up and then falling back down, eventually hitting the ground beneath the cliff. Gun B is fired straight downward. In the absence of air resistance, how long after pellet B hits the ground does pellet A hit the ground?

46.   Concept Simulation 2.3 provides some background for this problem. A ball is thrown vertically upward, which is the positive direction. A little later it returns to its point of release. The ball is in the air for a total time of 8.16 s. What is its initial velocity? Neglect air resistance. [+29.984  m/s]
49.  A wrecking ball is hanging at rest from a crane when suddenly the cable breaks. The time it takes for the ball to fall halfway to the ground is 2.09 s. Find the time it takes for the ball to fall from rest all the way to the ground.

51.  A diver springs upward with an initial speed of 2.13 m/s from a 3.0-m board. (a) Find the velocity with which he strikes the water. [Hint: When the diver reaches the water, his displacement is y = -3.0 m (measured from the board), assuming that the downward direction is chosen as the negative direction.] (b) What is the highest point he reaches above the water?

Chapter 3 Projectile Motion
12. The punter on a football team tries to kick a football so that it stays in the air for a long "hang time." If the ball is kicked with an initial velocity of 16.0 m/s at an angle of 49.0 degrees above the ground, what is the "hang time"?
13.  The drawing shows an airplane moving horizontally with a constant velocity of 115 m/s at an altitude of 1050 m. The direction to the right has been chosen as the +x direction, and upward is the +y direction. The plane releases a "care package" that falls to the ground along a curved trajectory. This situation was analyzed in Example 3. Suppose now that this plane is traveling with a horizontal velocity of +251 m/s. If all other factors remain the same, determine the time required for the package to hit the ground. 
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27.  A fire hose ejects a stream of water at an angle of 37.4 ° above the horizontal. The water leaves the nozzle with a speed of 24.0 m/s. Assuming that the water behaves like a projectile, how far from a building should the fire hose be located to hit the highest possible fire?
48.  Two cars, A and B, are traveling in the same direction, although car A is 174 behind car B. The speed of A is 22.0 m/s, and the speed of B is 17.7 m/s. How much time does it take for A to catch B?
67.  A volleyball is spiked so that it has an initial velocity of 18.1 m/s directed downward at an angle of 55.0 degrees below the horizontal. What is the horizontal component of the ball's velocity when the opposing player fields the ball?

Sample Course Outline

Cutnell & Johnson  Physics 8th ed. 


Week
Chapters
Topic

1
1.1 -1.3

Introduction, Syllabus, Math Units

2
1.4 - 1.8
Vector and scalars

 

 
Vectors applied to 2 D 

 
2.1 - 2.5
Kinematics one dimension

3
2.6

Free Falling Bodies

 
3.1 - 3.2
Displacement velocity acceleration

4
3.3

Projectile motion

 
Ch 1,2, 3
 Test  1  

5
4.1 - 4.3
Newton's Laws

 
4.4

2nd Law w/ Free Body Diagram

 
4.8 - 4.9 
Normal and frictional forces

6
5.1 - 5.3
Uniform Circular motion

 
6.1

Work-Kinetic Energy Theorem

 
6.3

Gravitational Potential Energy

7
6.6 - 6.7
Conservative, non-conservative force

 
6.8

Power, Conservation of Energy

8
Ch 4,5,6
 Test 2   

 
7.1

Impulse , momentum


7.2

Conservation of momentum 

9
7.3

Elastic/inelastic collisions, Center of Mass

 
8.1 - 8.4
Rotational Dynamics

10
9.1-9.4

Torque

 

 
Newton's 2nd Law for Rotation

11
Ch 7,8, 9
 Test 3    

 
10.1 - 10.4
Simple Harmonic Motion

12
10.5

Frequency , period

 
 

Pendulums




Hooke’s Law, mass-spring systems

13
11.1 - 11.3
Fluids, density, pressure at depth

14
11.4

Pascal's principle

 
11.6

Archimedes principle, Continuity

15
Ch 10 , 11
 Test 4    




Final Exam 
                                   
