PHYSICS 2414, 5010
Phyziez for Life Science Majors
spring 1999

INSTRUCTOR: Dr Michasel (5. Strauss, Nielsen Hall 311, 323-3961 ext. 36311

Email: mzstranssfiou adu
Office Hours: Mon, Frn 2:00-3:30 p.m. or by appointment.

CLASS HOURS: MWF 12:30-1:20 pm., Dale Hall Room 211

DISCUSSION: Section 011 - Toesday, B:30- 9:20 am , NMielsen 20%
Section 012 - Tuesday, 9:30-10:20 am., Nialzan 109
Section (13 - Twesday, 11:30-12:20 pm_, Mielsan 320
Section (114 - Toesday, 12:30- 1:20 pm._, Nialzen 211
Section 015 - Toesday, 9:30- 10:20 pm_, Gould Hall 101
Section 016 - Tuesday, 10:30-11:20 am . Dale Hall Tower 104

TEACHING ASST: John Walkup, MNielsen Hall, 325-3981
Office Hours: TBA

TEXTBOOK: Physics, 4th Edition, by Douglas (iancoh  (Prentice Hall, 1593)
Optional: wtudy Guide for Phvsics: Principles with Applications, by Joseph H. Bovle

CLASS WEB PACGE: hitp://vwow nhn oo edu'~strauss'phya2424

1. Course Description and Ohjectives

1.1 DESCRIPTION

Phvaics 2424 12 the second samester of a two semester introductory phyvsics course amed primarnihy at the health
sclence professions and life science majors. The course focuses on three major areas of phy=sics: elactricity and
marnehzm hight and ophics, and “modem™ phy=ics meloding atormic, nuclear, and elementary particle physics.

1.2 OBJECTIVES

1.2.]1 Understand the Bazic Phyzicz Principlez Covered During the Semester

The goal of physics 15 to understand the physical wiverse. An undarstanding of the subjects covered mn the
clazs will help prepars thoze of vou who must take pre-profaszional exams covering physics. Bevond that, an
understandimg of phy=ical principles may help vou percerve the world around you m a2 more comprahenzible,

anjoyvable, and fascmating way.

1.2.2 Think Critically, Logically, and Analytically When Solving Problems

In order to sohre a problem, vou must cntically examune the information availlable 1n a2 ziven situation,
determme an effective method to approach the problem. and carry through to the solution, meluding a cnitical
examnation of the final answer to zee 1f 1t 1= reasonable. These skalls are not only eszsential to solving problems n
phy=ics, but to schang problems m general, and are applicable to many situations m many different snvironments.

1.3 PREREQUISITES

Physicz 2414 and Math 1523 are requred prereqmsites. Much of the matenal leamned during the first
semster will be used m thiz clazs. Math skalls required mclude the uza of basic algebra and tngonometry, zolving
simultaneows equations, pobmomial fimetions, loganthmic and exponential fimchons, and mtroductory anahrheal
geometry (e.g. vectorz). A short discussion of some of these topics appears mn the appendices to the text.



2. A Word About Physics

This 1z a phyaies class and, therefore, 1t has similanties to all other physics claszes. Physics 12 a
mathematical science and will requre using mathematics as a toeol for solving problems. For some students, the
math zerves as an obstacls to leaming physice. I lnghly recommend that vou become vary comfortable with the
mathematics desenibed 1n the appendices 1n the text bgfore progressing any farther mto the semester.

Some students believe that if they can follow the lechures m class, then they have learmed physies. This 15
not true. To leam ply=sics, a student must do 2 sigmficant amount of work cutside of class thinkme about, and
mteracting wath, the course matenal No ons ever lsarns physics by simply reading about it ov listsning fo somsone
talk about it. You lsarm it by making the gffort to understand the material and by solving problems using the
principles learmed. The standard requirement m a college class 1= that vou spend two hours cutaide class workms on
the matenal for every hour in class. Smee thiz 1= 3 four hour clasz, you will need to zpend about eight
hourz per week outzide of clazs mferacting with the matenal and sohang problems. Few students wall be
able to succeed 1n this class without mrvesting that amowunt of time.

Finally, physics 13 an objectve science. Problems assizned in physics will usually have objectrve answers.
Conzequently, srading standards tend fo remaimn lizh 1 physics and other science classes.

3. Course Philosophy

I want vou to enjov Ploramies 2424, The material we will be covermng 15 fascinatme and applicable. It's
mphications can be observed 1n almost evervthing you mteract with every day. In order to make this class as
mteresting and usefiul as pozsible, I wall need to get feedback from vou. Pleaszs feel fres to ask gquestions m class and
to come by my office duning office hours. Durning the semester, 1 wall zive vou opportonities to write a summary of
which concepfs are difficult, and of which you find mferesting.

As stated m Section 2, you can only learn physics by perscnally mteraching wath the matenal and solving
problems. Conzaquently, I emaphazize three methods of learming 1 this class:

1. Readms and thinking about the azsigned matenal before 1t 1= discussed m class.
2. Sohnng problems usine the physics concepts and principlas.
3. Dhscussing the matenal and sohang problems 1 class, melodms workang with your classmates.

Thinking about problems and solvins themn on a regular basiz wall allow you to learm and appraciate the
subject matter 1n a natural way, without having fo cram avervthing at the last moment. Feamember that this 15 a
four hour class so vou should spend about eight howurs per week outside of class interacting wath the matenal.

4. Course Structure and Assignments

The courze will be divided into § wunits, each zbout cne fo two weeks lone. A few days before each unit
besms, I wall distribute a detailed descniption of the matenal and problems covered m that wmt. A calendar hstins
the tentative due dates for course assizmments 1z attached as the last page of thiz syllabus. The calandar may be
revisad at the dizeretion of the professor. The aight umits are outlmed below:.

Unit  Chapters Subject
1 16 Elactnc Charge and Electric Fields
2 17-18 Elactnic Energy, Capacitance, and Currants
3 19-20 DC Crrcmts and Magnetizm
4 21-22 Electromagmetic Induction, AC Crenits, and EM Waves
3 23 Geometric Ophics
6 24-23 Wave Nature of Light and Ophical Instniments
7 27, 28, 30 Quantum Mechamics and Nuclear Phyaics
g 31, 32, 26 Muclear and Particle Phyzsics, and Relahverty

Each unit wall consist of the following graded aszisnments:

1. Reading Questions (ome per chapter)
2. Group Problems
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3. Homework Problams
4. Unit Quz or Nhdterm Exam or Fmal Exam

4.1 READING QUESTIONS

It 1= mportant that vou read the matenal covered 1n class before we discuss the material. Therefore, you
will be asked to read every chapter before we discuss 1t in class and answer Reading Quesztions about the chapter.
Thesa Feadmg Questions wall consist of short answers to a2 mumber of questions about sach chapter. Class lectures

will be uzad to clanfy and elaborate on concepts wiich were difficult to undsrstand duning your own study.
Questions must be answerad using the form on the WWW which 1= accessible from the class home page at
http:fwrorwe nhn o edu/~strauss ‘plova2424 . See Sechion § on gradms for details on how these assiznments wall be
eradad.
4.2 GROUP WOEK

Early m the course you will be dinided imto groups m each of your discussion sections based on imformation
vou provide me with 1n a2 questonnare. Oeccasionally, sroups may be rearranzed durng the semester. The groups
wall allow yvou to work together wath vour peers to understand the matenal. Group actriaties wall include dizco=sion
of homework, as well as worlans on other problams designed to help vou understand the matanal. .4¢ the end of the
semiestey each clazz member will evaluare hiz or her group members. Thiz “peer evalvation” will form a part of vour
Jfinal grads. All actrvihies 1n the group are cooperatrve, not compehtive. A good group member 15 not necessarily
one who knows the answers. A good group member 15 one who comes prepared and regularly participates m the
group discussion, who enters mnfo the spint of tryinz to help his or her fallow zroup members answer questions,
work problems, and better imderstand the matenal

4.3 HOMEWORK
One homework assienment will be ziven for each wut. The homework wall consist of about 20-25 problams
aszienad mostly from the text Homework will be due by 5:00 p.m. on the date zpecified. It mav be
turmed m to your discuszion group leader, or deposited m the box cutside of my office. Here are some suggestions
for how to get the most out of the homework:
Fsad the problems as soon az vou get theme  You don't have to spend any time workang on them: just
think about them az vou read and study the matenal.
Don't procrastinats.  You will have at least a week to work on the problems. Don’t wait until the last
mumite to do them. In particular, you wall have an opperhmity 1 vour discussion sechon to discuss the
problems with your peers. This time will be of greater value if vou have already atternpted to work the
problems. Many students find that 1t 13 very helpful to attempt the problems even before the matenal 1=
dizcuzzad m the class lacturs.
Ask Quastionz. If you are havng problams with the homework, seek halp. You may dizcuss the problams
with your classmates, with me during office hours, or with the discussion section mstructor.

Although vou may discuss the homework with your classmates all work handed 1n must be your oun.
Copying another person’s work 1= plagianzm, and wall be considered cheating. I encourase you to falk wath others
m order for vou to get a general wnderstanding of the problem. However, sach person must work out a detailad
solution of the problem mdradually. Domg the homework 15 the best way to prepare for the quizzes and exams,
since test questons will be sumlar to problems azsigned for homework

4.4 QUIZZES and EXAMIS

There will be an exarm or a qmz at the end of every wmt. The gmzzes wall be held at the end of the discussion
section on Tuesday and will cover matenial from one unit. The mudterm exams will be held during the resular class
time and wall cover matenal from two umits. The final will be comprehensive, coverms matenal from the enhira
semester. The best preparation for these tests 15 a thoroush understanding of the material and an understanding of the
problems done for homework

5. Grading
Your grades will be bazad on all of the assiznments discuszzed m sechion 4. Mozt of the Feading Queshions



