KEENE STATE COLLEGE

PHYS 241

University Physics I

Spring 2000

Instructor:  Dr. Frederick Wolf
Office:  Science 324


Telephone:  358-2584 (emergencies only)
Office Hours: 
M
9-10 PM



R
10-11PM



F
12:15-1:15



(other times can be arranged)

Prerequisite:
MATH 151 (Calculus I)


Co-requisite:
MATH 152 (Calculus II)

Book:  Physics: for Scientists and Engineers, by Paul Tipler, 4th Edition, Volume I.
Exams:  2 Semester Exams (36%), a comprehensive Final Exam (24%).  You will be given a week's notice before each 

exam.  A 3" x 5" card and a calculator may be used.

Laboratory work:  This constitutes 20% of the grade.

Homework:   The problems assigned must be completed by the start of the next class.  You will be required to work out 

and "store" these problems in a separate notebook.  I cannot emphasize strongly enough the importance of this aspect 

of the course.  Do not approach an examination without having a working knowledge of the assigned problems.  (See the 

format for problem solving on the reverse side.)  Every one-to-two weeks several problems will be assigned that are to be

turned in.  They will be graded and returned as soon as possible.  This work constitutes 20% of your grade and therefore 

should be an individual effort.  Late assignments cannot be accepted. 

The Lecture:
Our course is conducted based on a number of strategies, i.e. lecture, readings, problem solving questioning and laboratory.  The lecture itself serves to highlight the most important points while providing dialogue and interaction with the instructor.  I strongly emphasize how important our reading assignments are since they yield a much greater depth than the lecture could provide.  To achieve the goals of our course, the readings are an integral necessity and within the time frame allocated. 

 

Letter grades: 
100 - 92 = A, 92 - 88 = AB, 88 - 82 = B, 82 - 78 = BC,



78 - 72 = C, 72 - 68 = CD, 68 - 60 = D

Attendance:  Required at every class meeting and laboratory exercise; be ready for individual questioning in class.

Examination make-up:  Very difficult to arrange; with a valid written excuse, an exam may be made up at semester's end.  

See me as soon as possible before or after your absence.

Goals:

~
To improve mathematical skills and reasoning patterns


~
To gain a precise working knowledge of force and energy


~
To gain an understanding of the interplay between mathematics and natural phenomena 



via problem solving


~
To foster good experimental technique in the laboratory


~
Hopefully to develop some sense of physical intuition






Syllabus

1) 
Systems of Measurement (Chapter 1)
2) 
Motion in 1, 2 and 3-Dim (Chapters 2, 3)

a) Standards and units
a) Motion at constant acceleration


b) Conversion of units
b) Freely falling bodies


c) Scientific notation

c) Graphing of motion



d) Significant figures


d) Vectors and properties



e) Relative Velocity



f) Projectile Motion

3) 
Dynamics (Chapters 4, 5)
4) 
Statics (Chapter 12)

a) Newton's laws

a) Equilibrium conditions


b) Applications

b) Stability


c) Friction

c) Stress and strain


d) Circular motion

d) Moduli of elasticity

5) 
Work and Energy (Chapters 6, 7)
6) 
Momentum (Chapter 8)

a) Work

a) Impulse


b) Kinetic and potential energies

b) Conservation of momentum


c) Power

c) Collisions – elastic and inelastic


d) Conservative forces

d) Center of mass motion


e) Conservation of energy

7) 
Fluid Mechanics (Chapter 13)

a) Fluid pressure


b) Buoyancy


c) Archmedes’ principle


d) Fluid flow - Bernoulli


e) Viscosity

Problem-Solving Format


You are required to work out the solutions to assigned problems in a separate notebook.  The format below is recommended for solving each problem.  Discipline and structure are vital ingredients in problem-solving.  The 

following steps are most useful!

A)
A simple sketch of the situation

B)
A list of all the quantities given and assumed

C)
State what is wanted.

D)
The solution should be developed in a step-by-step manner.

E)
Preface each calculation by the equation used.

Example:
Find the radius of a sphere whose volume is 65.5 
.

























F)
Be sure your answer has 3 significant digits and units

G)
Order and neatness in presentation are characteristics of sophistication

H)
Is your answer reasonable?

Unit Symbols


There is little controversy but much misunderstanding about the proper use of unit symbols in SI.


The short forms for writing units are officially designated as symbols and not abbreviations.  The 

distinction has significance in that it eliminates the need for a period and the use of an "s" to indicate a plural.


Furthermore, while an abbreviation specifies the letters but not the form of those letters (capital, lower case, 

script, etc.), a symbol is much more specifically defined.  Just as it is not proper to make a dollar sign ($) with a 

lower case "s" or an "at" symbol @ with a capital "A," so also it is incorrect to write the meter symbol (m) with a 

capital "M" or the watt symbol (W) with a lower case "w."


The use of correct symbols is probably more important than using the official international English spelling of "metre" and "litre" because the symbols are truly international.  They are the same in every country even if the language 

of the country spells the unit names differently or with a different alphabet.  The symbol for meter is "m" even in Greece, Japan, Iran and other countries not using the Latin alphabet.  If someone uses a capital "M" for meter, a Greek might not 

even recognize it as being the same letter as the lower case "m."  Indeed, to the Greek the symbol "M" is a capital "
."  

Even within the Latin alphabet care must be taken to use "mg" for milligrams (10-3g) rather than "Mg" since "Mg" stands 

for megagrams (106g), an error of a billion (109).


Note that unit names (unlike the symbols) are words and thus may be capitalized when in titles or when the entire word is written in caps.  Certainly they would be capitalized at the beginning of a sentence.  However, they are not proper names (even when they are named after a person), so they are not generally capitalized.  Thus, even though the newton was named after Sir Isaac Newton, the force unit newton is not generally capitalized.  (The prescribed symbol for the newton, however, is a capital "N.")


There is a more-or-less general rule which states that: (1) symbols of prefixes for multiples smaller than the basic units are lower case while prefixes for multiples larger than the basic unit are capital (except "k" for kilo-); (2) symbols for 

the basic units are lower case except they are capitalized (first letter only) when named for a person.  An exception to this 

rule is that "L" is the symbol for liter.



Table I


Correct and incorrect SI symbols




Prescribed

Incorrect


Unit name

symbol

forms


gram

g

gm, GM, gr


cubic centimeters

cm3

cc, cu.cm.


kilowatt

kW

KW, kw


kilowatts per hour

kW/h

kwph/KPH


seconds

s

sec, sec.


meters per second squared
m/s2


m/s/s, m/sec2


newton

N

Nt, nt


kilowatt-hour

kW .  h

KWH, kW . hr

Metric Conversion Chart


 microphones
=
1 megaphone


 bicycles
=
2 megacycles

2000 mockingbirds
=
2 kilomockingbirds

10 cards
=
1 decacard


 fish
=
1 microfiche

453.6 graham crackers
=
1 pound cake


 pins
=
1 terrapin


 piccolos
=
1 gigolo

10 millipedes
=
1 centipede

10 monologues
=
5 dialogues

5 dialogues
=
1 decalogue

8 nickels
=
2 paradigms

2 snake eyes
=
1 paradise

2 physicians
=
1 paradox

Suggestions for the Study of Physics


The success or failure of a student in a physics course depends in part on certain learning skills that often are assumed by the instructor to be present.  One in particular is the assumption of student reading skills.  However, since physics texts are unique among school texts, ordinary reading skills alone are not enough.  Thus, a physics course might present an insurmountable hurdle to many intelligent, but ill-prepared, students who have never been taught how to obtain information from a physics text.


At the start of the course, preview the textbook:  read the introduction, the table of contents, the "notes to students," and the preface.  Check the syllabus to see what chapters are to be assigned.  Note the sequence of instruction.  Try to get a feel for the author's method of presentation.

For each chapter:

1.
Preview the chapter.  Scan the chapter to get an overview of the material and how it is organized.  Look at the table of contents, titles and subtitles, diagrams, illustrations and their captions, introduction and summaries, and sample problems.  Prereading is very effective in improving your concentration, comprehension, and long-term memory.

2.
Read the homework problems first.  Critically assess what principles seem to be most significant in the assigned chapter.  Based on your brief review of the chapter, any lecture information, and your examination of the assigned problems, try to generate questions that you want to have answered.

3.
Read actively with questions in mind.  Read to learn, not to cover material.  Passive reading is a waste of time.  While reading, continue to question.

4.
Stop periodically and pointedly recall the material (that you have read).  Try to visualize or reconstruct concepts and ideas in a personal way.  Use text illustrations and examples to assist in this.  Often repeating material aloud will successfully demand use of your "recalling" and "retention" processes.

5.
During reading you will notice sections that apply directly to assigned problems.  After you have read a section, stop and analyze its application to a homework problem.

6.
Analyzing equations.  How does the quantity on the left side of the equation change as the other variables become large?  Small?  Does this quantity approach a limiting value?  Or can it become arbitrarily large or small?  Are some of the variables raised to a power (even a fractional power)?  How does this affect the quantity on the left?  "What if" the power was of a different value?


What is the range within which the equation is valid?  When can it not be used?  What is the range of values that a constant in the equation may take on?

7.
In problem solving always attempt to estimate, first, an order-of-magnitude answer for your question.

