PHYSICS 195 Mechanics Spring 2010 Mesa College

“It is a truism in physics that one never really understands anything until one tries to explain it to someone else.”

Instructor : Mike Crivello

Office: [-204
Office Hours:  ["Monday Tuesday Wednesday Thursday
1lam — 12:30pm 3:45 — 4:45 pm 1lam — 12:30pm 3435 pm

Mail box: K-202

Telephone  (619) 388-2653

e-mail: mcrivell@sdccd.edu

Class website http://classroom.sdmesa.edu/mcrivello
Tipler's site:  http://bcs.whfreeman.com/tiplerphysics6e

COURSE TITLE : Mechanics

PREREQUISITE: Math 150 (Calculus 1) with a grade of 'C' or betterequivalent. Although this is a calculus-based
course, much of what we do depends only on extensse of algebra and trigonometry. Thus, you vaéchto know
Algebra and Trig like the back of your hand. Youstknow that cos 30s ./3/2 and that sin 30is %2 without turning on

your calculator. You also must know how to recogrand solve a quadratic equation. If you have a3 éxstruments
graphing calculator, please visit http://www.ticalg or our class website to findjaadratic equation solver program
for your calculator. Don't wait until the last miral

COREQUISITE: Math 151 (Calculus II).

ADVISORY : English 48 and 49, each with a grade of 'C' dételbeor equivalent, or Assessment Skill Level RS/,
NOTE: You will be expected to understand verbal ingtors during lecture and in lab. Failure to undemsit
verbal instructions during the lab sessions isfatgdazard to you and your classmates. You veileRpected to
write your lab reports at the college level, usingrect grammar, spelling, and punctuation.

CRN's: This syllabus is for the following sections: 87383312.
The 5-unit P195 course meets for 3.5 hours of tecind approximately 3 hours of laboratory insiauceach week.

REQUIRED MATERIALS :

1. Text: Physics for Scientists and Engine¥id | or Extended Version, Tipler/Moscd" Edition, 2008.
W.H. Freeman Publishers.

2. Scientific Calculator (Personally I like theldlilewlett Packard HP-48 series...).

3. 12-inch ruler and protractor (a stapler may almme in handy).

Welcome to Physics 195 Mechanics! | sincerely hibpé you will enjoy this course as you begin youdy of
Physics. | will try to make this semester’s leagprocess a two-way street. While you learn sortexasting
things about the physical world around you, | wijito learn something interesting about you. Yan belp me
to quickly learn your name by pasting a picturgadrself in the manila folder that | gave you & flist class
meeting. Next to your picture, write a brief passtuat tells me something about you. Write yoame and
P1950n the outer tab too. | know that this is a bigpas, but in this class | want you to be a namejusb a
number! Please turn it in to me during the firssecond week of the semester so that | can begisstciate
names with faces. Please do not lose this syllalides all the information concerning gradingippbnd
course content. Keep it with you throughout the esster.

“If you work hard good things will happen'- Tony Gwynn #19
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COURSE DESCRIPTION: This 5-unit course is designed to give a fouraain calculus-based physics for
engineering and science majors. Physics 195 daatsuply with the description of motion and its c@s, and
energy transfer processes.

SYNOPSIS OF THIS COURSE The study of physics is considered the centenadern science. ltis the
most elegant and fundamental of all the scient&sny of the laws of physics we will learn are ceigsi old.
However, scientists and engineers use these lalay to perform such feats as landing a vehicléhersturface
of Mars, and designing the circuits inside youmpgiag calculator and cell phone.

STUDENT LEARNING OUTCOMES AND COURSE OBJECTIVES: Upon successful completion of this
course, students should have proficiency in theetstdnding and application of physical concepthéarea of
mechanics. This can include, but is not limitecthe, concepts of kinematics, Newton's Laws of Matio
rotational and oscillatory motion, conservationdaer energy, momentum, and thermodynamics.
Since these skills are essential for studentsesscas a scientist or engineer, students will pectzd to
demonstrate their knowledge and mastery of thegeiqdl principles by:

* Applying the basic kinematic equations to undestand predict the motion of a body or system.

» ldentifying and analyzing forces and torques actindpody or system.

» Using conservation laws for energy and/or lineajldar momentum to predict and analyze the physical

properties of a system.
* Applying their knowledge of calculus to analyze aotive physics problems.
» Applying physics theory learned in lecture to pariand understand laboratory experiments in physics

COURSE CONTENT: The topics covered in this course are designedstothe future scientist or engineer
(you the student) a solid foundation in Mechantics,most fundamental area of physics. The coutsedsite
located at the end of this syllabus lists the t®gimvered in each week of instruction.

Course Emphasis :

The emphasis of this course is to develop andesgfour skills as a problem solver while learning an
understanding (and enjoying!) physics. Why? Becassa scientist or engineer, you will be hiegdl paidto
solve problems. Real problems. For example: howneamake this CPU run faster (and cooler...), howwan
build a more efficient engine, why did this bridg®lapse, how can we make a faster 1TB iPhonerideu
$1997?

You will learn the connection between calculus phgsics through extensive problem solving. You wél
amazed at the number of times you will be sayingptarself throughout this course “oh that's whas theant
in calculus class!” You will incorporate your umganding of calculus into your understanding ofgits.

| feel it is important for you to understand theécepts. Just because your answer matches theranstve
back of the book does not necessarily mean thahgwa understood the problem.

A Recipe for Success

Succes# this course requires a huggme commitment on your part. It takisie (and patience) to learn and
understand physics. Physics is not a spectatot. $prequires the utmost concentration and pgdition. You
should expect to spend at least 2 hours outsidtas$ for every in-class hour. This translatesttout 12 hours
reading the text (yes, you will really havereadthe text), reviewing and rewriting your notes, Wog
problems, preparing for lab, writing lab reportsl atudying for exams. Please take pride in evesigament
that you hand in. Your work is a direct reflectiminyou and your attitude toward your college ediecaand
your success. Thus please write neatly and be izgghrSuccessful students tend to take pride iin Wark and
will turn in neat and organized assignments. | layose not to accept sloppy, messy, and/or diseghnl
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may hand it back to you not graded, and you wilabked to make it presentable (as if you were giitito a
prospective employer along with your résumé). Théans that if your handwriting is usually slopfert you
will have to work harder to make your work look hiéhis will soon become habit and perhaps incrgase
performance in your other class&be time that you invest into your college studierow can be the best
investment choice in your life.

The study of Physics is an empirical science. Thus,alaboratory-oriented subject. You will have the
opportunity to explore the laws of physics in adeon laboratory session each week. There isperat lab

grade for this course.
"You can observe a lot just by watching"- Y. Berra

Exams and Grading: There will be a total of four closed-book examd arcumulative final exam

There will be no make-up exanme®wever, | will drop your lowest exam score*. i means that your course
grade is based on the scores of ywest three out of the four exanhdave posted the equation sheet on our
class website. This list of equations will be oa fiont page of each exam. You will be allowedde your
calculator during the exam, but you will not beoaled to use any other electronic devices suchci®daries,
electronic organizers, or cell phones. If you nleate the room, you will be asked to leave your gebne in
the room. The grading scale will be as follows:

Exams (best 3 out of 4) 45% Y(bu MUST take exam #1, or you will be dropped fronthe coursg
Final Exam (cumulative) 15%

Lab Experiments 20%
Homework & Assignments  15%
Participation** 5%

Total 100%

Your final course letter grade will be determinedallows:

90 to 100% — - :
80to 89% _ Students with more than 4 (four)

A**
B** . ]
70t0 79% . C* absences could have their final course grade
51to 69% - D" lowered by one letter grade.

F

Under 51% -

Policy Regarding Late Work:

| believe in Bigfoot, the Easter Bunny, and the fhaairy. However there 1o such thingas LATE WORK or
MAKE-UP EXAMS. They don't exist! They are a mythof@pleting assignmentghen they are dues part of
the assignment. You either did the assignment ordydn’t. You either were there to take the exarngar
missed it. In today’s job market, you will eithex fred (or not hired in the first place) for shogiup late or
not completing a task on time. It is importantearh organizational skills early in your caregrati have not
already done so. With that said, all homework assaints and lab reports are due atitéginningof class. It is
extremely disrupting and disrespectful to othedstis and the instructor for you to walk up toftieat of the
room to hand in your assignment late after classilegun. So to avoid class interruptions, | maysbaot
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accept work after class has begun. Since classdagil2:45pm, you will need to adjust your schedol that
you can arrive to class on time with your assignseaiready stapled and ready to be handed inulfayave
late to class, please wait until the end of theskession to turn in your late assignment. | nealyidt as much
as 15% (that’s one letter grade) from each latedvoonk assignment and lab report in this case. |, miagmy
discretion, accept late assignments later in tlyeodéhe next day with as much as a 25% deducBtease do
not work on assignments during our regular lect@ssion. Working on an assignment during class it@ans
that you are behind in the class, and since yowarking on a late assignment and not paying aterb the
lecture, this puts yofurther behind in class. Thus | will not accept late assignts if | see you working on
them during class and not participating in thedsetdiscussion. No assignments will be accepted than one
day. Late assignments may only be accepted focfedit on the day following their due date unddreme
special circumstances such as illness, family eemmigs, and the like. Not having time to complbte t
assignment isot an excuse for turning in late work. Please letam&w if you will be unable to attend class to
hand in an assignment. Please make sure you leawe dach morning with your assignments ready to be
turned in.

“Hey! Teachers! Leave them Kids alone!” — R, Waters

Homework: Many students say that | assign toooooo much arie | agree. | wish | could just assign one
problem per chapter and be done with it. Unfortalyajust as you cannot learn to play the guitastoymming
one chord each week, you cannot learn physics loyjngoone homework problem each week. It takestpralc
One semester | tried assigning NO HOMEWORK. Canguess what happened? That's right! Many students
chose not to study at all and failed miserably. Beev, the serious students worked on and solvesutgested
homework problems, showed up for every class sesaitd succeeded in the course. With that said| | w
regularly assign homework questions from the tepdally expect you to solve these problems andlltaam
in, and to provide a little motivation they will lmeunted toward your final gradd/ARNING DO NOT COPY
the answers from the solutions manual! That isiptesam. Not only that, but some of them are wrong have
misprints: 2 + 3 = 17.216! Feel free to ask guestiabout them in class if you have difficultieshathem.
These problems are chosen to increase your undénsggof certain concepts and important courseesunt
Many of the exam questions will be based upon natgpically assigned as homework.
You should approach every homework or exam prolasiyou would any other problem in life: with a pivs
attitude. You will have fun learning physics andvsay problems if you see all of this as a challegd
opportunity, and not an obstacle.

The difficulty of the task is no excuse for avoiding it” — Pres. George W. Bush

Attendance and add/drop policy It is important that you attend class on a ragbhsis. Duh. You may be
dropped from the course if you miss two class megstin a row and fail to contact me. If you unaatily miss
more than two class meetings in a row, you neeaafétom me of the situation. Please call me, sencemaail,
or leave a message in my mailbox in Room K-202iotf wish to drop yourself from the class, doniigit to
do that by the April 9, 2010 deadline, otherwidetter grade (A through F) must be issued to yibis your
responsibilityto add, drop, or withdraw from all classes in iyou are no longer attending. It is my discretion
to withdraw students not attending class beforeattd#drop deadline of April 9, 2010. Students wémain
enrolled in a class beyond April 9, 2010, will reeean evaluative letter grade in this class. Refee: Mesa
College Class Attendance Policy.

Note: ** Students with more than 4 (four) absenoagld have their final course grade lowered by letter
grade. | may pass around an attendance sheetla¢dgihening of class. It is your responsibility tgrsin for the
day to record your attendance.

If you miss a class meeting, please make arrangsmeth a classmate to keep you informed on leciopecs
and homework assignments.




Laboratory sessions cannot be made ugn addition, you cannot turn in a lab report farexperiment for
which you were absent. Some exam questions may tromethe laboratory exercises, so it is to your
advantage to attend lab.

The laboratory equipment is expensive and can sigyelamaged without prior instruction. | will begeach
lab session with a discussion of the equipmentwititbe using, along with relevant safety concemth this
in mind, if you arrive late to your lab session anids any part of this instruction, | may deductragch asl5%
for that lab assignment. In life, showing up ondiand prepared to participate will put you in a mowore
favorable position to provide a comfortable stadds#rliving for you and those that rely on your pog. With
that said, it is important for you to arrive to Mafih your lab exercise already printed out and onceead
through.

If you are having difficulties in or outside of skathat may be preventing you from succeedingerctiurse and
are considering dropping the courpkease talk with me first | would rather discuss the problem with you
prior to your dropping the class. Perhaps we caoudis strategies for studying to improve your gsathat
you can remain in the course and successfully cetaji.

Classroom Behavior Since you are all responsible adults, you apeeted to respect and obey standards of
student conduct while in class and on the campie student Code of Conduct, disciplinary procedainel
student due process (Policy 3100,3100.1 and 316arRpe found in the current college catalog inst&ion
Academic Information and Regulations pages 39-bBd,a the office of the Dean of Student Affairs $6I0).

Out of respect of others in the class, please Reepoise level to a minimum.
You are expected to arrivan timeto class and lab. The opening and closing of tw dfter class has begun is
distracting to students and the instructor. Ofterportant information is given at the start of glas

Please do not use cell phones or other deviceslivet your attention and the attention of othaweng class.
Again, please have your cell phone turned off dudlass.

** If your cell phone 'rings' during class, you miag asked to speak with the instructor after atasEerning
your future enrollment in the course. Repeatednstis during class are considered disruptive behaid you
may be dropped from the course.**

The final grade in this class will be affected loyivze participation, including attendance, as foko

Your class participation grade will be adverselgetied by excessive tardiness and absences, sigepitass,
using your cell phone/iPod while class is in segsamd/or passive behavior during the lab sessions.

You may be dropped from the course for sleepingass. If | see you slumped over on the desk wotlr yhead
down, or dozing off, | will take that as your regu& be dropped from the course.

Academic Integrity: This class will be conducted in accordance withMesa College student code of
conduct and basic standards of academic honesgatidl, plagiarism, and other forms of academibahgsty
are not acceptable and will not be tolerated. Rleasnot make any phone calls during a exam. Gigeati
includes, but is not limited to the following: hang in someone else’s work as your owlo (iot copy from
your lab partner or the solutions manual!!!), bimgginto the classroom any notes of any form tloat ypwtend to
use on the exam which are not allowed, communigatith another student during a exam, discussiag th
exam with another student who has yet to take xhenglooking in the direction of another studeipégper
during a exam, changing anything on the exam aftexs been graded and handed back to you.. Trasigne
that if you walk into the examination room withchéat-sheet’ attached to the back of your calcylatd then
at the last minute have a change of heart and el@citito use it, and you are found with it, youdgiolated
the cheating policy. If you are found cheating gould receive a grade Bffor the course. In addition,




violations of standards of academic honesty magperted to the college disciplinary office for appriate
action.

$$ Having a case of academic dishonesty on your st record could prevent you from being accepted
into a university, and could severely impact your hility to earn a living in the future. $$
Since we are all responsible adults, | do not exies matter to be an issue in this course.

Accommodation of Disability: If you have a disability (medical, physical, oademic) and need academic
accommodations, please notify me as soon as pessibl

Your Responsibility as a Student

You are expected to read the assigned sectiohe itekt and attempt to work the assigned problesnzining
to each section before coming to every cld$ss will familiarize you with the material. Ittskay if you do not
fully grasp the content at first reading. You Viitld that you understand the lecture material muetter after
going through the text and problems fiost your own.

| sincerely hope that the lectures on this topit mat be formal. | expect a lot of class partidipa from you.
Please ask questions. The only dumb question igrtbeéhat youlon't ask on Monday, but then see on
Wednesday’s exam.

*k%k *kkkkkkkkkkkkkkkkhkkkkkkkkkkkkkk *kkkkkkkkkkkk
Homework Format KxAK *

Included in this syllabus is a section that shows the format for the homework problems. This Wwélp you
to be organized. Your homewomnkustbe in this format or | may choose not to gradé mhay be handed back
to you and you will receive a zero for that assigninOuch!

Please follow these procedures:

1. Only one problem per page. This means thaaskign 15 homework problems, you will be handinigast
15 pages (or more if they include many parts a, O, etc.).

2. Use 8% X 11 inch paper. Suggestion: Blank, eylgtinter paper provides you a clean slate in kwvtoc
draw your diagrams.

3. Please dblOT write out the entire word problem from the téllow my example in the syllabus.

4. Chapter and problem # in an upper right-handexdoox for each page. You can download the homewor

template on our class website if you wish.

Use only one side of the paper. (Refer to #fhfatove.)

Separate parts a, b, c,...etc with a horizomel lif part ‘c’ will not fit, put it on a new sheeft paper. Thus

a longer problem comprised of parts ‘a’, ‘b’, ait] may only have parts ‘a’ and ‘b’ on one sheepaper,

and then part ‘c’ on another separate sheet ofrpapea total of two sheets of paper.

7. Put the answer in a vertical column on the rlygmd side of each page, across from your finakeastep.

8. Show physics equations, then substitution ofhtjties with units, showing proper cancellatioruoits.

9. Please put the problems in order and staple tbhgather in the upper left-hand corner. Put yame on
the top of the first problem page. Do not includmsger page.

10. Please turn in neat and organized work. You inayyourself referring to these problems lateyaur
academic career.

ou

Believe it or not, when your homeworktigs neat and organized, it will be much easier toaevior exams
using your old homework assignments.



I have also included a sample of the same homepratidem worked by two different students. One einthis
done in a step-by-step manner using the formaineatlabove. The other is incomplete, carelesshvarand
lacking organization and detalil.

Global Warming Alert : Some students feel that they will be ‘wasting touch paper over the course of
the semester, and would rather cram all 15 homewaklems onto 2 sheets of paper usiagtiny pin. NOt tO
worry! You will not be ‘wasting’ paper using thegscribed homework format. You will be ‘using’ paper

build and refine your organizational, diagrammadtiaad problem solving skills, resulting in a finex,
professional product that is both readable to your classmates, and your instructor. These org#oiz skills
will help you be employable as a working sciendisengineer, and allow you to afford a standartivofg that
includes expensive energy saving and environmegrftadhdly ‘green’ technologies in your future homsigch as
solar, electric/hybrid, and high-tech high-effiadggrcomposite building materials.

Resources: (where to get more help!)

If you are having difficulties in the course, orwld just like additional resources, there are maptjons
available to you here on campus. First and foremnsogtur instructor. | will always be available iredhiately
after class if you have any concerns regardingrtaterial. In addition, | encourage you to visithwbe during
my office hours to discuss anything you wish. Mesa College Tutoring Center, located in room K;211
provides tutoring in a variety of subjects foriksa College students on a walk-in basis. The TngdCenter
is open day and evening hours. Tutoring in physiesses is available during most of the Tutoringt€e
hours. Trained peer tutors and faculty volunteeosige tutoring. To use the tutoring center, youstrfarmally
enroll in a zero unit course in supervised tutarifgtoring subjects are listed in the course scleediiclasses
under Tutoring.

Call the Mesa Collec
Tutoring Center at
619-388-2898.

How do ya' think got
SO smart?

More help for the Student
Additional Resources:

1. Physics for Scientissd Engineersby R. Serway

2. Fundamentals of PhysicBavid Halliday, Robert Resnick, and Jearl Walker

3. Portable TA: A Physics Problem Solving Guide, V@ur(Paperback)A. Elby

4. Schaum’s Outline series for various levels ofgits, McGraw-Hill. You can find some of these arelvia
the Mesa College library web site!

5. Physicspy John D. Cutnell and Kenneth W. Johnson. Thaiglgebra/trig-based book that may be easier to
read.

You can find these books in their current or oleldition in either the Mesa College library or yéagal public
library.

6. http://hyperphysics.phy-astr.gsu.edu/hbase/tupih.h

7. http://phet.colorado.edu/index.php

8. Flash Animations for Physics: http://www.upsaateronto.ca/Generalinterest/Harrison/Flash
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In closing, | wish you much success as you embar&ne of the most rewarding challenges in your ecad
career: Physics!

Laboratory Safety: Please, no food or drink in the lab. Also, you stavear closed-toe shoes during the
laboratory sessions. Thank you for your coopematio

You are responsible for keeping a record of your pogress in the courseRlease use the tables
below to keep track of your graded work. This meas you can always calculate your present clesdey If
you ask me “how am | doing in this class” or “wisathy grade so far”, | will refer you to this chart.

A pessimist sees the difficulty in every opportunity; an optimist
sees the opportunity in every difficulty.” - Winston Churchill

Score card:

Homework

Lab #1 | Lab #2 | Lab #3 | Lab #4 | Lab #5 | Lab #6 | Lab #7 | Lab #8 | Lab #9 |Lab #10

Exam#1l |Exam#2 |Exam#3 |Exam#4




Physics 195 Mechanics @ilo Mesa College Spring 2010
Tentative Course Schedulel will announce any changes during class time.
Week of | Week # Topics Chaptetl
Introduction, Units, Displacement, Speed, Velocity
Jan 25-27 | week1 | Acceleration, Equations of Motion 1,2
Lab#1 —Metric System and Density
Constant Acceleration, Bodies in Free Fall
- k 2 )
Feb1-3 Wee Lab#2 —Straight Line Kinematics 2,3
Vectors, Motion in 2-Dimensions, Projectile Motion
- Week 3
Feb 8-10 o Lab#3 —Projectile Motion 3
Holiday: Monday, Feb 15
Feb 15-17 | week4 | Exam #1: Ch: 1-3 on Wednesday. Feb 17 in class.
(No lab session this week)
Forces, Newton’s Laws of Motion
- Week 5 '
Feb 22-24 | wee Lab#4 —Newton’s 2°Law 4
Friction, Circular Motion, Center-of-Mass
- k ) b
Mar1-3 Week® Lab#5 —Frictional Forces >
Work and Energy
- k
Mar 8-10 | Week7 Lab#6 —Centripetal Force 6
Conservation of Energy
- k
Mar 15-17 | Week 8 Exam #2- Ch- 4-6 7
Conservation of Energy, Center-of-Mass
Mar 22-24 | week9 | Lab#7 —Range Prediction & Conservation of Mechanical 7
Energy
Mar 29-31 Spring Break: No class this week.
. Momentum, Impulse, Collisions
- k
April 5-7 Week 10 Lab#8 —Conservation of Linear Momentum 7.8
. Rotational Kinematics
- k
April 12-14 | Week 11 Exam #3: Ch: 7-8 8
. Rotational Dynamics, Rolling Motion, Torque
- Week 12
April 19-21 | wee Lab#9 —Rotational Dynamics 9
. The Vector Nature of Torque
- k
April 26-28 | Week 13 Lab#10 —Angular Momentum 9,10
Angular Momentum, Oscillations
- k
May 3-5 Weelcd Lab#11 —Torsion Oscillator and Ring Pendulum 14
Simple Harmonic Motion (SHM)
- k
May 10-12 | week 15 Exam #4: Ch: 9-10 14
Loose Ends, Review
May 17-19 | week 16 | Final Exam: Date to be announced. Note: the Finakam will

be cumulative, including chapter 14.




Physics 195 Spring 2010 Homewobssignments

"You can't ever solve too many homework problems

Please refer to the Homework Format Instructions orpages 6, 11-14

of the course syllabus.

Chapter Problems in Tipler, B Edition

1 19,23,32,34,35,37,38,43,49,61,62,73

2 14,15,16b,24,42,49,55,63,65,66,71,72,73,74, 7809 pindow is 4m in length)
85,89,90,94,110

3 24,43,50,55,56,72,74,75,76,77,80,82,83,84,85/8608,104,105

4 36,47,49,50,52,57,59,61,64,67,74,75,76,77,82683%se v = 3.5 m/s instea®2,93

5 36,39,40,41,42 4ahswer is: 0.84m/s$5,50,51,56,59,77,79,84,85,86,94, 97,
122,131

6 4,24,25,27,29,30,32,34,56,58 G a should read “ x = 0.05 mto x = 3.0 m.)

7 17,20,28,37,38,39,40,41,42,45,47,49,51,54,6@5688,71,10@nswer has a ‘g’ in the
V)

8 *Do these from chapter 5, starting on page 168 :5-102, 5-103, 5-105(instead of using
the suggested method of negative mass, use symmetry to your advantage), 5-114, 5-
116 and
*chapter 8: 20, 33,39,43,44,46,53,54,55,60,63,7Q(8108

9 29,30,32,34,44,45,46,48,58,61,64,71,72,77,784886,112,117

10 6,22,24,38,45,49,52,64,66,76

14 29,30,31,32,36,37,40,43,47,49,53,61,67,G&slkr is 0.289m from the centerf 2

Answers to odd-# problems are in the back of yamakb

Answers to even-# problems are posted on our wlabssite.
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