PHYSICS 107 FALL 1994 Prof, B. Durand
INFORMATION ABOUT PHYSICS 107
. The Ideas of Modern Physics

Professor Bernice Durand, 4205 Chamberlin Hall, 262-3827, mailbox oo 2nd floor of Chamherhn emaﬂ address;
bdurand@wishep.physics.wise.edu. Do not call me at home except for an emergency. Mailing address: Prof. Bernice
Durand, Dept. of Physics, 1150 University Ave., Madison, W1 53706. I am a theoretical particle physicist.”

Teaching Jonathan Hessler, 4250 Chamberlin Hall, 265-3430, mailbex on 2nd floor of Chamberlin. .T-:malhan can also be reached
Assistants at 262-0011, his office 10 418 Van Vieck (Math). Jonathan is 2 math graduate student.

Chris Greiveldinger, 3514 Sterling Hali, 262-7555, mailbox on 2nd floor of Chamberlin. Chris's email address is:
greivek@asirog. physics. wise.edu. Chrig is an asrophysics praduste student. _ _

Text Physica for Poets, 3rd Ed., R.H. March, McGraw-Hill, 1992,

Goals “Physics for Poets™ is a concepts course designed 1o scquaint you with
+ the vocabulary of physice
¢ the personalitics and methods of some great physicists
+ the two great ideas of pwentieth century physics, relativity and quantum mechanics
» the physics subjects you will most likely e reading about in the future.

My aim is for you o understand the concepts and how to apply them in 2 very su‘n]::l:i: Wﬂ}’ not io become an exl:lert
problem solver. 1 will not sk you to- be creative in physics!

Description There are three onits, Unit I sweeps from Aristotle through Maxwell, covering more than 2000 years in four weeks,
While partly historical, and heavily descriptive, this unit does include the simple mathematical formulanon of a few
specific physics accomplishments by Galileo, Kepler, Descartes, and Newtan. In Unit } you will learn much of the
necessary vocabuolary and methodology for the conrse,

Unit 11 is the longest unit, and it starts with a “breather” on waves and chaos, Then it centers on Einstein™s thecry of

special relfativity, published in 1905 and one of the nee greal concepts of modern physics. During these three weeks you

will not only grasp the Iogic behind the relativistic distortion of space and time, but also learn 1o caleulate the magnitnde

of that, diswortion. We close the unit with general Telativity, also Einstein's. theory, and medern cosmology, huw the
. whole universe evolves. This is a difficult and rewarding unir, which has cored most stdents of math anxiety,

Uni¢ IIT first races through guantum mechanics, the second greal concept of twentieth century physics, in less than three
weeks. Smca Planck inroduced the “quantum™ in 1900, physics has exploded, a3 has the number of physicists. We il
become familiar with the work of many Nobel Physics laureates, In our final three weeks we come up to date with a
crash course in 1990°s physics vocabulary and a review of recent accomplishments and outstanding problems.

Lectures MWF 9:55, 1300 Sterling Hall,

Autendance at lectires 5 essential to learning the subjects covered on exams, The lectres include demonstrations
{(experiments performed live, with unprediclable suecessl) and my commentary on the concepts and physicists we are
sindying. You should master the wathock; but if reading a book is all you want out of a course, save your wition! My
lecre notes will be on rezerve in the Physics Library after class. Videos of the TV version of the course are on teserve
in the Callege Library and Physics Library. They cover the same subjects but were recorded in past semesters. Some of
them have shghily different titles or numbers from this year. Follow this year's syllabus| A constderable amount of the
maierigl iz ror i the fext. Tn many lectores, you will answer questions on small cards and hand them in {m}t e b
graded), so I'l know if you weren't there!

Schedule See the gray schedule shf:e.t Please become familiar with it

To Get Help Read this sheet for course information. Go to discussions for lectun: and homework help. See your TA for help beyond
discusgsion section. $ee me for speeial problems, ASK ONE OF US—WELL BE HAPEY TO ANSWER!

Disenssion DISCUSSION SECTIONS START MONDAY, SEFTEMBER 12, These are ]'Eﬁ]ljf HOMEWORK HELP SESSIONS, a
Sections way of MINTMIZING OUR INDIVIDUJAL QFFICE HOURS, and they are OPTIONAL but very useful. If you make an
appmnl:ment with one of us 1o get help juzi before homework is due, and yor Aaven't been to discussion sections, we
" won't be happy. They are all on Monday or Tuesday, since homework ig due on Wednesdays and exams are Toesday
nights. We will start each discussion by answering guestions aboul lectures or text material, then we wifl go
systematically through the homework which is related ta the lectures since the previows discussion . 'We will do similar

math problens, discuss essay questions, and answer all gnestions excepl “what exact words should I use?”

Discossions meet 12:05 in 3331 Sterling (Prof. Durand) Toesday at 11:00 in 3331 Sterling {Joonathan Hessler)
Monday at 2:25in 3331 Swerling {Chris Greiveldinger) 12:05 in 3331 Sterling {Hessler)
. ' 7:30 pm in 3331 Sterding (Burand) 1:20'in 3331 Sterling {Greiveldinger}
4:35 in 333] Sterling (Greiveldinger)
730 proin 3331 Sterling (Hegsler)

OVER




Office Jomathan, Chris, and [ prefer that you make an appointment, since if you need to see us beyond discussion sections il is
Hours probably for something pretty serigus, We don™t want to sit at our desks for some fixed time each week with no students
showing up, when we might need to be doing something elsewbere, All of us have preity flexible schedules. - I answer

_ messages on my answering machine or émail as soon as I get them, The best policy is this: .

Before lectures, ask Jonathan or Chris but please leave me alone then because I'll be-settig up demonstradons for the
lecture, - . : o

After lectures, 10:45 MWF, we will all three head for the hall ontside 1300 Sterling—to get out of the way of the next
class—eand you can catch us there 0 make an appoiniment or get a question answered on the spot. I have that whoie
hour after lecture open on my schedule, until 11:30 or 11:45. ' T

Leave & note on the “Leave Messages Here™ pink sheet at the front of the Jeciure hail if you want something and can’l
manige 1o speak to us after class. - .

Before exams and If necessary héﬁjj-e homework is due we will hold “opeb house” office hours, o be annoanced, 1
also have a review segslon the evening before every exam. .

Grade 60% from three kour exams, 40% from three homework sers.. There will be pg comprefensive Finerl exane, bot the ehird

hawr exom will be ghven at-the assighed final examination time. The three hour exams will he performance weigh ted:

_ your best exam counts the most and your poorest €Xam counts the least. The weights will be 25% - 20% - 15%. My
curve is likely to be A 90-100, AB 87-89, B 75-86, BC 72-74, C 60-71, I 50-59.

Hemework 40% of your grade will be based on 41 required homework questions, one from each lectore, with two of them worth
1/2% each. Homework assignmen(s are on blue paper. You should do cach question right after the lectire on that
question, 5o if you don’t understand it you can get help in discussion section. Much of the homewmk will be
paragraphs, and some will be math problems, Don't be lolted—writing a paragraph 2bout a concept is nol easy! For
help, come to discugsion sections. For serous math or physics antiety help, make an appointment with one of s, [
encourage you to work together on homework, bul you must ultimately wrile your Own answers. IT IS CHEATING
TO TURN IN IDENTICAL ANSWERS! These include identical essay answers AND glaringly identical nuomerical
smswers, 50 WRITE YOUR OWN ANSWERS! We will form stady grovps from those who indicate an interest on their
initial blue sheet, The exams will draw heavily on homework. Several graders will grade your homework and try 1m0
have it back to you by the dates on the schedule.

Exams The first two exams will be 60% objective, 40% short answer. The third ¢xam will e all objective. Your green review
sheet béfore each exam is taken from recent exams (with answers), to help you prepare for the exam. You may bﬂng‘.
one 8 172 x 11 page of notes (both-sides) to each exam. The notes must he your ¢wa, not my handonts. You may”
bring oulines for essay queslions, but pot complete paragraphs. Do not photocopy reduced versions of my handouts for
your notes! ‘THE FIRST TWQ EXAMS WILL BE ON TUESDAY EVENINGS AT 7:30 PM, OCTOBER 11 AND
NOVEMEER 15. SEE ME OR LEAVE ME A NOTE ON THE PINK “LEAVE MESSAGES HERE" SHEET [F YOU
HAVE A CONFLICT. THE THIRD EXAM IS WEDNESDAY, DECEMBER 21; AT 745 AM. DO NOT MAKE
TRAVEL PLANS TO LEAVE BEFORE THEN. IF YOU SKIF THIS EXAM, YOU WILL LOSE 2i POINTS
OUT OF 100 ON YOUR FINAL GRADE. THERE WILL BE NO LATE EXAMS GIVEN, EXCEPT FOR
VALIDATED MEDICAL OR PAMILY EMERGENCIES. ANY ARRANGEMENTS FOR ANY ALTERNATIVE
EXAM TIMES MUST BE MADE BY FRIDAY, SEPTEMBER 16, NO EATER! See one of n8 soon if you have

* gericus test anxiety, or other problems which necessitate special exam arrangements.

Review The Mnndaj.r_ night before all these exams I will hotd a question-and-answer review session in Room 1300 for one and 4
Sessiong half hours. . .

Maih There will not be much emphasis on math as a tool, but 1 understand physics conceptuaily you must use some high-
. school level math. Homework, essays, and exams will emphasize writing more than mathematics. See one of us soon if
you have seriovs math anxiety.

Regrades If you don't understand how a homework or exam goestion was graded, first read my solution—yon may then
' understand, If not, write me a hote stating which question you want me to regrade, and why. Staple or clip the note to
your whole homework set or exam, and give it 10 me. I swill process it as soon as possible. (I may Rol raise the grade, b

I'l explain why.) Also pive your homework or exam to me if the score is mis-added. :

Tutors I do not recommend getting a ruter for this course. The University Physics Society, Room 2321 Sterting, 263-2803,
does have a Wioring service, bul unforunately many physics majors have not yet studied the mmaterial i Units 1T and II0,
or dire unlikely 1o be able 10 discuss the material in words instead of equations. Please jost ask us for help, and stan early
to get help! ' : .

Reserve All handouts, my leciure noies, and a copy of the wext will be on reserve in the Physics Library, 4220 Chamberlin, hours
Materials M-Th 89, F 8-5, Sat and Sun 1-5, 262-9500. A copy of the 1ext is on reserve in the Coltege Library. Videotapes of
the lectuces for the TV version of the course, are on reserve in the College Library for building use only, and 1n th
Physzics Library, where they may be checked out if you're enrclled in the TV course.

Physics Two musenm 100ms, o the right as you enter Sterling Hall, have demonstrations of phiysics phenomena which arg both
Museum fun and insiructive, There is an illeractive compier animation of some Fhysics 107 demonsirations, on one of the
Macintoshes in (he seeond TOOM.
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PHYSICS 107-TV
® . | INFORMATION PACKET
| FALL 1994 |
Professor Bernice Durand

‘WELCOME TO PHYSICS lO?-W'(Lacmre 2) the Ideas of Mndem Physit:s for nonscience
" majars. THIS IS YOUR COURSE INFORMATION PACKET. It is identical to the packet

passed out in the first lecture to the MWF 9:55 (Lecture 1) students, except for this cover

memo and your special instructions for handing in blue sheets and homework sets, and picking
~up materials, READ IT! FOLLOW THE INSTRUCTIONS!

~ The TV lectures are always filmed in advance, sometimes in the lecture ha]l soinetimes in-a
studio, and sometimes in my office. The material covered is the same as in the live lectures -
MWF 9:55, though no two presentations of a lecture are ever identical, Videotapes of the
lectures are on reserve at College Library for building nse only, and in the Physics Library.

Your 41 homework problems (about one per lecture) and three exams are the same as for the
MWF 9:55 class. You may come to any of the same discussion sections as those students—see

‘he gray information sheets. The TA assigned to keep track of your papers and grades is Chris
Greiveldinger, but you may also ask for help from TA Jonathan Hessler or me.

At the end of many lectures will be announcements reminding you of due dates, etc. Stay_
_ tuned‘ On the other side of this sheet are important dates. :

'Enjoy this ph}'sucs course. I think any questions you have will bc answered in this packet, or
can be answered in discussion sections. You are also welcome to call me at my office 262-
3827, where I have an answering machine in case I'm away from my desk, or tp emaﬂ me,. -
My Internet address is: bdurand@mshep phymcs wisc.edu '

Professor Bémice Durand

COLOR CODING FOR HANDOUTS ~ TODAY'S HANDOUTS

Gray—Course information 1 3-page gray

Buff—Supplementary material 1 7-page blue

Blue—Homework assignments 1 2-page buff

Yellow-Homework solutions FUTURE HANDOUTS
een—Review sheets for exams

see right colnomn of schedule
ite—Exams

Pink—Exam solutions, Message s_he.ets

OVER




Important dates for you are when you hand in or pick up material at the Physicé Department

4

Office, 2531 Sterling Hall, hours 8:00-12:00, 1:00-4:30. You must hand in your own home-
work and will be asked to initial a class roster so we know you have tumed in or picked ufff)
your materials. Late homework must be brought directly to my office, 4205 Chamberlin (sce

homework info elsewhere).
DATE o
Wed  Sept 14 at]atest
Wed Sept 14
Wed Sept21 - by 9:55 am
Fri. Sept 30 '
Wed OctSs by 9:55 am
Fri Oct 7 .
Mon  Oct 10 7:00 pm
at Review Session
in 1300 Sterling
Tues. Oct 18
Wed Oct26 by 9:55am
Fri Nov 4
Wed Nov 9 by 9:55 am
Fri . Novll’
Mon Novl14  7:00 pm
- at Review Session
in 1300 Sterling
Tues Nov22
Wed Nov30 by%55am
Fri Dec 9@
"Wed Decl4d by 2:55am
Fri Dec'16
Mon . Dec19 7:00 pm
| at Review Session
in 1300 Sterling

TURN IN
blye sheet

Homework 1A

_ Hbme,work IB

Homework ITA

Homework ITB

Homeéwork ]]IA

Homework ITIB

PICK UP

information packet

list of willing study pariners

graded Homework 1A, solutions
Review Sheet I, Unit IT packet
Homework IB solutions

graded Homework IB

graded Exam I, solutions, curve -
graded Humewﬁfk ITA, solutions

Review Sheet T1, Unit TH packet o -
Homeéework IIB solutions . '

~ graded Homewoik IIB

graded Exam 11, solutions, curve

graded Homework IITA, solutions
Review Sheet I

Homework ITIB solutions

graded homework IITB




PHYSRICS 10T SYLLABRUS FALL 1994 FPROF. B. DURAND
Wesk  Lee Dale Subject Chap  Toke notice! _
. -1 1 "F 8ep 2 Understonding Our Planek: Sessons a.nd Moon X Couxee Info, Unit 1 Packet
2 W Sep T ‘Galileo: Kinemstics, Two Leaps of Logic 1 '
3 F Sep 8  Galilea: Falling Mation, Uniform Accelerstion 1
2 4 M Sep 12 Galiten: Thres Grest Principies 2 :
B ° W Sep 14  Deschrtes, Huygens: Conservalion.of Momentum 2 Last duy to drop w/o récord
6 F Sep 18 Newton: Dynzmics, Three Grent Laws of Mation 3 Last dey 4o add
3 7 M Sep 19 'Tycho, Kepler, Galilee: Demystifying the Heavens 4
8 W Sep 21 Newlon: Universal Lew of Grevitation 4 [HOMEWORK LA DUE |
9  F Sep23 Conservntion of Energy B :
4 10 M Sep 26 Coulomb, Fareday: Electromagnetic Force end Field &
1l W Sep 28 Mexwell: The Fixet Unified Field Theory - i 8 END OF UNIT 1
12 F Sep 30 Waves I: Simple Harmeonic Behavior of & Simple System T HW IA back, Solutions
B 13 M Oct 3 Wayee II: Sound Waves 7 '
14  WOQct 5 Waves IIL Light Waves 7 [HOMEWORK IB DUE |
.- : _ Rev Sheet I, Unit [T Packet
15 FOct T Chaos: Complex Behavior of a Simple System X!  Homework ID Selutions
(] 14 M Oct 10  The Famous v (gamma) Factor, Right Trlangle ] ' :
TRev © M Oct 10 REVIEW SESSICON, T:00-8:30 pra1, 1300 Sterling HW IB back, use Rev Sht I
Exem T Oct 11 EXAM ON UNIT I, 7:30-8:30 pm, Rooms te be anned EXAMI|1 pg notes allowed
17 W Oct 12 Einstein: Two Pastulates of Special Relativity g : .
18 F Oct 14  CGedanken Experiments: Simultaneity, Length o
T 19 M Oct 17 Gedenken Experiments: Clock Slowdown, Time Ordering ] :
: 20 W Oct 18- Spacetime: 1 Factor, Triangle, 4th Dimension 10 Exam T beck, Solns, Curve
21 F Oct 21 Albert/Henry Vides Spacetime Dingrame X '
8 1 M Oet 24 Albert/Henry Viden; Mnas and Energy 11 )
23 W Oct26  Albert/Hensy Video; Real Life Examples of 4 Factor X' [HOMEWORK llA DUE|
24 F et 38 E=me and Bombs 11 i
. 2 26 M Oct 31 Eguivalence Prnciple; Geodesics; Inertia 12
26 W Nov 2. Cuorved Spacetime: Physice is Meth 12
: 27 F Nov 4 Cosmology: Big Bang, Expanding Universe 12 |Lnst day to dmp] _
- HW IIA back, Solutions
10 28 M Nav T Understending Ouz Universe: Black Holes, Dark Mather 17 END OF UNITII
29 W Nov 9 The Atom and its Structure 13,14 |HOMEWORK IIB DUE |
. Hev Sheet 11, Unit III Packet -
an F Nov 11  Flanck: Light iz Quentied 15 Homewerk JB Solutions
11 a1 M Nov 14 Einetein: The Photoelectric Bffecl, Waves sre Particles 1B
Her M Nov 14 REVIEW SESSION, T:00-8:30 pm, 1300 Sterling BW IIP back, TTaz Rev Sht II
Exam TNovi1s FEXAM ON UNIT II, 7:30-8:30 pm, Rooma to be anned 1 pg notes allowed
32 W Nov 16 Bohr: The Hydrogen Atom (Dmping Clsesical Physicn) 16, .
23 F Nov 18 deBroglie, Schrodinger, Born; Paxticles are Waves 16,17 )
12 34 M Nov 21 Heisenberg: Uncertainty Principle; Philosophy 171,18 Exam IT back, Solns, Curve
s W Nov 23 . Exemples of Quentum Mcchan.icr Atomie Clock and x' Superconductivity Sheet
Superconductvity )
) F HNov 25 NO LECTURE - THANKSGIVING RECESS rI..a.st- Day to Withdraw !
13 a4 M Nov 28 Underetanding our 8Lky: Sunsets, Ozone, and Greeohouse x .
37 W Nov 3¢ Feynman: Quantom Field Theory, Dynamics 19 [HOMEWORK IIIA DUE |
it F Dec 2  Four Forces: Bosans’ 19 Four Fozezs Sheel
14 k! M Dec § Bullding Blocks: Querks, Leptons, 10 Building Blocks Sheet
a0 W Dee T The Hobel Prize: Great 20th Cenlury Physiciste x* Nobel Sheets
41 F Dee 8 Inner Spacc/Cuter-3pace; Course Evaluation X' Inner Space/Cufer Spnce Sht
. END OF MATERIAT FOR HOMEWORK IIIB HW IIIA back, Solukicns
15 42 M Dec 12 Understanding Devices: Lnacts and Computer Chipe xt
43  WDer14 Understanding Science News: You're Rendy! %' [HOMEWORK 1B DUE |
END Of UNITIII Heview Sheet 111
. " F Dec 16 Homework 111B Sclutions eveilable at 2531 Steding Hell Homework IIIB Solutions
16 Hev M Dec 19 REVIEW SESSION 7:00-8:30 pm, 1300 Stecling HW [IIE back, Use Rev Sht T
Exsm W Dec 21 EXAM ON UNIT III, T:46-9:15 am, Rooms to be anncd 1 pg notes ellowed
Gr Th Dee 22 Fine] Grades posted, noon, 4206 Chamberlin Grades

1 indienles thet the subjects coverad in leclure ure wal coversd in Prof, Mearch'a teat, Some of theae subjrects are covered in
prernlemants writlen by Prel. Darand, Attendance et lecture ie always important!




' CLASS, WE EXPLORE THE
INCREASING (SOLATION OF
THE INBWIDUAL IN SOCIETY.

.:--:EEF'-

IN TODAY'S LESSON, J | “3—‘%‘”

“Timothy, if pou never wotch TV you’ll never know
what's going on in the world®




PHYSICS 107 FALL 1094 PROF. B, DUHRAND
_ HOMEWORK IA ASSIGNMENT
DUE WEDNESDAY, SEPTEMBER 21, 1984, 0:55 AM

Lecture 1 students put these in the alpheabeticel boxas across {from 1300 Sterling, Lecture 2 students
hand them in at 2631 Sterling {hours 3:00-12:00, 1:00—4:30) by 9:55. Late homeworks must have a valid
excuse. CALL ME-if you'te having a last-minute problem (lezve a message on niy machine) or are sick. Al Jale
homework must be delivered to e in my office, 4205 Chamberlin. : .

Be sure you follow the instructions on.the first bine page! When I sy “show your work”, I mean that part of your
credif comes from how you got your anawer. You won't get full czadit for jusl a numerical answer. '

HOMEWORK IA covers Lectures 1-6. Fach quesiion is worth 1 point, graded in tenths, Each counts one percent
of your grade, ONLY TURN IN ANSWERS TO THE QUESTIONS, NOT TO THE WARMUPSE!
The warmups are jnecluded to help you understand belter, and to give e more to choose from when I make up exam
questions. When [ make up the exam, I will use material from the warmups and questions, and not much else. Since
I make up the homewark questions before giving the lectures, 1 may include something in the question which I then
forget to say in leciure. Be sure o ASK if you don’t undesstand the question! ' :

1. WARMUPSE

» Define the four seasons in terms of length of day, how thie length of the day is changing, northern or southern
hemisphere, nearness to the sun, ' : .

" o Define the four phases of the moon, called new, first quarter, {ull, third quarter, in tetms of where the meon is
2t sunset, or suntise, how mtch is Muminated, and the orientation of the bright part. :

« Why den't we have lunar and solat eclipses every month?

QUESTIONS, worth cne point total

{a) If the earth’s orhit were noticeably elliptical, instead of 30 close to circular, the sun would not be in the
centex, but would be tovard one end at a “focus” of the ellipge. Sketch carefully (from ahove) the irne orbit and the
more elliptical orbit, placing the sun. Now write what you think would happen to the seasons il we had this more
elliptica} crbit. Say why you reached .your conclusiomn. ' :

{b) Maouday, September 5, 1304, is the next new moon, and Monday, September 19, is the next full moon. Storé- '
ing e exrly in the semester as yov cen (preferably by September 5), look at the moon at sunsel every evening it's
visible. Wiite = log of where it is and deaw how it locks, with sunset {west) on the right of the sketch. Did you ever
see the “datk” piece of the moon, which is not directly llmninated by the sun? Wiite what the source of dim light
for seeing that piece would be, and sketch how the light gets to the moon. : '

{c) Why does a total solar eclipse last only & few minntes and a tatal lunar eclipee a {few hours? Hint: Draw a
pictare of each and think of the distances and slaes involved. '

YA TALEIN T ME, Bl ey ?
we HEY, WHERE D YOV GO 7




2, WARMUPS

» Why did Aristotle think stasie i natural? What counter-example is available to us that wasn’t to him? .

e Why did Aristotle think heavier objects fall fast than lighter cnes? Again, give a counter-example (Leavier
falling siotver) available to us thal waen’t to him.

s Why did Aristotle think that falling objects acquire their epeed insiantly? What simple expéﬁn":ent could he
have done as an immediate counter-example?

QUESTIONS, one point

(a) How did Galileo overcome the problem of how fest falling chiects move, in order to stady the pature of falling
motion?

(b) What insight did Galileo have which overcame the problem of the dependence of falling motion on the shape
of the object, in order for him to study the nature of falling mation?

{c) How do yot think Galilto deduced that mation, not stasis, is natural? : :

{d) An object, inilially at rest, is diopped from a height 80m. Taking g = 10m/s?, calculate how many seconds
before it hits the ground. Show the equation you use, and label units. Put a. around your [answer |,
: (e) Bstimate how many stories tall an 80m building is. Write all your reazoming.

"OF QURSE THE ELEMERYS
FIRE AD AR Byt wiAT .
U (AT I GNORE oyl uﬁmm_ VT cpomium Y Synewy

ART: EAITI WATER,




3, WARMUPS

% Describe how motion down an inclined plane is of the same Tatore as {elling motion. What is this kind of
motion called?

a “0 ta 60 just got faster]” proclaime-a billheard adverlising a car. What does the “faster” refer to7

- » Study these figures. For each, say if the object in standing still, moving with slow 1 fast constant velocity, or
accelerating with small or large acceleration. '

* * X w W

_'_._.____;.—-—'—"

t E 1 t

a Mow say what has -::han_ged for each pleture from the one above it.

v X : X x'-/ . o

—1 L L T 1 t
 » Sketch the first set of pictures with the axes reversed. ) .
t -t t ty t t
%, S X ——x X K - e o
QUESTIONS, one point o ,,,,‘f,L
Your entire questio= i3 to carelully draw two graphs of & motion T will describe, one oﬁ axes ] and the

tl'_!} tv{:-..-}

nther on axes Lﬂm}' These are called spacetime dingrams in relativity. Your answer most inclnde a table giving
at least an outline of your calculations of a, v, 5 at time ¢, Your glaph must be accurate. Wavy or sloppy Iines, or
uneven spacing on the axes, will not get credit. Use a 1uler and be sure to label the meiers and seconds on the axes.
Motion: £ = 0 ta 4 seconds, car sits still. ' ' _

{ = 4 t0 8 seconds, car.accelerates unifonnly in a straight lime from rest to v = 10m/s (about 23 mph}.

: = 01c 11 seconds, cat travels in a straight line with ihe velacity it just acquired. '

¢+ — 11 {6 13 seconds, cal accelerates upiformly in a straight line with a = —tm/f s¥. Thiat is, the brakes are applied!
Be sure you draw both grapha. Use plenty of space: two of three pages would be OF. Use graph paper il you want,
The last part is tricky, because {here is forward motion o start with. Look at the average speed in each of the last
two seconds to see how far the car moves. Hint: my vertical axs goes to = equals more than 50m.

| THERES NOWRY T |, WHOB™ ONLY
bead 0o THE THES | s mnmes ! )Y
LESHTHAN GO SEONDS | THATS Z FROBLEMS

FER PROBLEM! NoWw '
TN 8
MINUTES




4. WARMUPS
s Use inertia in a sentence the way you would in nonecience English, Now define it in physics English.

s How does the monkey /hunter demonstration illustrate that all objects do fall at the same rate? (The ball hit
the wonkey, in case you couldn’t see well.) .

e “Hard” and “soft” catches were illustrated in lecture, with motion feward or sway from: Lthe receiver or passer.
Satisfy yourself thal you understand how & ball’s path locks if the two athletes are running side by side al the
same speed and loss it back and forth. Analyse the pathe felative o cach alhlete and relglive fo you as an
cutside observer, N o «

QUESTIONS, one point

{n) State Galileo’s Principle of Inertia and give an example of inertial motion. (Learn this! It is very important
later in. Einstein’s theory of general relativity!}

{(b) State Galileo’s Principle of Superposition and say how the monkey /hunier demonstration illustrates it.

(¢) State Galileo’s Principle of Relatjvity. (Learn this! It is very imporiant later in Einstein's theory of ppecial
relativity!)

(d) For a ball with speed 10m/s relative to the passer’s hand, say what speed the bﬂ will have relative to

the receiver’s hands if the passer is running toward the receiver at 5m/s, then if the receiver is rupning away from
the passer ai 5m/s. Show your equations. Lahel the speeds appropriately (I deliberately didn't, so you could
make up your own labels). Say which iz a hasd or soft catch, and don't forget those around your [labeled)

| mumerical answers |. {Learn the hard/soft rules. They are important later in special relativity.)

THE MIDDLETONS

By Dumagin aral. Summers




5. WARMUFS
» What does kinematics refer to in physics?
« Use momenium in a sentence in nonacience English.

+ What new kinematical guantity is intreduced in momentum? Give a.n.exn.mple of when momentum is necessary,
instead of just velociby, to describe an event.

« How is & conservation law an example of “synimetry” in physics?

QUESTIDN 8, ane point o "

{a)} Define momentum in a vector gguation, defining each symbol you ase.

(b) State the law of Conservation of (total) Momentum in words. (This law is slightly modified snd ]mned to
the law of Conservation of Energy in Relativity. Otherwise, it stays the same thronghout 20th Century physics,)

(e} State the law of Conservation of Mementam for objects A and B in a wvecior equation, defining eack symbol.

(d} Use congervation of momentum t.u solve this problem. Draw a picture i you wish, to help wsunhse the
equations. Show your work!
A bike hits a jogger from behind, and the jogger lands on the handlehaxs, with ihe bike still moving, The bike has
mass 10kg, the rider has mass T0kg, and the jogger has mass 50kg. Before the collision, the hiks plus rider have
velocity 12.5m/s and the j Jugger ]ms velocity @m/fa. Find the velocity of the bike plus Hder plus jogger after the
collision.

| VIEW,
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8. WARMUPS

s How does ezch of Newton's three laws of motion contribute to the definition or understanding of the new .
“concept foree? This is a fairly hard question,

s Think of three of vour own examples, sports or otherwise, of how F =ma can be used to analyse a change of
motion. :

# Say how the third law of motion is the law of conservation of momentum, This is faicly haxd, too.

QUESTIONS, one point

(a) Define kinematics and dynamics in physics. {Learn these! They are imporiant later in special elativity and
quantum mechanics, and very important in general relativity!) _

{b) Give an example of uniform posilive acceleration, nniform negative acceleration, consland perpendicnlar
acceleration, and nonconsiant sideways acceleration. For each example, incorporale a force which could cause the
acceleration. (Example, which you may not use: Nonconstant sideways acceleration: [ was walking beside you al
conslant speed and suddenly uzed my arm to shove you sideways, changing both the direction and speed. you were
going. } L ' .

(¢) State each of Newton's three laws of motion. Say how the first iz related to Galiles’s Principle of Inertia.
State the secand in two ways, in term of momentum as well as force. (Use cquations for the second law.] Say how the
1lird $mplies conservation of momentum in a mutual interaction. (This is not as hard as the third wannup guestion.)

"A il he thinks about b5 thd stupid bell ™




PHYSICS 107 -  FALL 1984 PROY. B. DURAND
_ HOMEWORK TB ASSIGNMENT _
DUE WEDNESDAY, OCTOBER 6, 1084, 0:55 AM

Lecture 1 students put thess in the alphabetical boxes across from 1300 Sterling, Lecture 2 students
hand them in at 2581 Sterling (hours B:00-12:00, 1:00-4:30) by 8:55. Late homeworks niust have a valid
excuge. CALL ME if you're having a last-minute problem (leave a message on my machine) or ase sick. All late
homework must be delivered to me in my office, 4206 Chamberlin. : : '

Be sure you follow the instructions on the first blue pagel When 1 say “show your work", I mean that pari of your
credit comes from hew you got your answer. Yom won't get nll credit for just 2 numerical answer,

HOMEWORK IB covers Lectuses 7-11. Each question is worth 1 point, graded in tenths, Each £ounts one percent
of your grade. ONLY TURN IN ANSWERS TO THE QUESTIONS, NOT TO THE WARMUEPS!
Remember, when [ make up the exam, I will use material from the warmups and questions, and not much elsz.

7. WARMUPS

» The Aristotelian heritage in astronomy included “The heavens are perfect and don’t change, and all heavenly
motion js comprised of perfect circles”.. Also, up. lo {he lime of Copernicus, the earth was considered to
be unique and at the center of the universe. Whai wae Tycha's observalion which shot down “perfect and
unchanging heavens"7 S '

» What did Kepler contribute 1o shoot down “perfect circles” and “earih-centered”?
« What observations of Galileo’s contradicted “perfect and unchanging heavens” and “upique earth”?

QUESTIONS, worth one point total

{a) Tycho, Kepler, and Calileo all contributed to the scientific method of “observe, hypothesize, predict, observe
again to check predictions”. From what you have learned of these three men, say how the work of each i asironomy
holstered the scientific method. -

{b) State Kepler's three laws of planetary motion. (Learn these! Newton needed them for his Universal Law of
Cravity.) : '

{c} Use Kepler's Third Law, showing your work in symbals, to find how many Earth years ace in one Mars year,
if Mars has an orbit .52 times a= big as Farth’s. Check your answer ol page 261 of the texl, in the exercises for

Chapter 4. Then it!

DHpANNES KEolER's UpHiLL BATTLE

.50 %Y SEE Fe
ORBIT OF A PLANET
1S ELLETICAL.




8. WARMUPS
. Wﬁat does universal refer to in Newton’s Universal Law of Gravitation?
» Explain in worde the natnze of a 1/r? force as objects get closer logether or farther aparl.’ .
. ﬁha.t iz weipht? |
a Why is there a q-.:msta.nt (7 in Newton's expression for the force of g:mrit;r?.

QUESTIONS, one point

i \.

{(a) Wiite Newion’s Universal Law of Gravitation in equation form, including a statement of its directionality.

{b) Wiite the expression for weight W of mass = at the surface of the earth, W = myg, in terms of the gravitational
force Jaw between the carth and mass m. Now manipulale the ezpression io find g, G'rall]ecrs a.l:l:elera.tmn due to
gravity ab the surface of the earth, in lerms of &, Muarin, Koaren:

{e) The mass of the moon Maen {5 012M ocen, and the radins of the moon Riaem i3 173Ragpen. What
acceleration goipen did the astronants feel on the moon? What fraction of their carth wclght did they welgh? Take
g= 10wmf 53, shew your work, and rﬁl the [answers |

{d) The mean distance of the carth from the sun, Teeren, is 150 miflion km. The mean distance of Mars from
the sun; fyara, 18 328 million km. What mulliple of the gravitationsl force the sen exerts on a space probe at Earth
would it feel at Mars? (Neglect the pull of the planets on the space probe, Only calenlate the relative pull of the

sun.} Show your work &nd] |l]hc {answer |

BC S e - -.banhnnyHﬂrt
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0. WA.RMUPS
s How does binetic enerjy differ from momentum as a kinematic {desciiptive) “gquantity of motion”?
» What does the concept of potential energy add to our understanding of force?

+ Write a sentence using work and one using power in nonscience English. Define work in an equation, as a
precise dynamical (which menns related to force) physicsl quantity. What is surprising about the fechnical
usage? Deflne power similatly. : ' '

+ Bench-press or ann-lift & known mass {waich out: pounds are weight, not mass') through a known distance as
many times as you can in 15 seconds, and calculate your power cutput in watts. Is it what you expected?

QUESTIONS, one point

{a) Slate the Jaw of C'_-Dnsm:vatic;n of Energy, for aii types of energy, firet in words, then in an equation with all
symbols defined. ' : : :

(b) Write your weight in pounds. Now calculate your mess in kilogrems, using the fact that one kilogram weighs
2.2 pounds. Now estimate your fastest speed or write down the fastest you've been timed te go. Note thal the fealen
humans seldom run faster than 10m /s for longer than 10s. Now calculate your momentiym p and kinetic energy K E
ot that speed. The unite to use are p in kg m/s and KB in joules.J = kg m? /5. (You'll use the nnmber you just
got for your momeéntum later, iit a Unit 11T homework question on quantumn mechanicsl) _ _

_(c) Suppose you aze running at your fastest speed from part (b) and jump onto a skatehoard a5 you come 1o the
bottom of a hill. How far up the lill will you coast before siopping? If you weighed 1047 more, how far wp would
you coast? {Hint: you don't have Lo calculate to answer ihis!) You smust use conservation of energy to solve this,
including only K E and gravitetional potentiol energy -PE = mygh.

{d) A physics major with mass m = 75kg runs ae faet as he can up three flights of stairs in Slerling Hall, gaining -
height £ = 12m. It takes him a time £ = 125 to do this. -Calculate his power ontput ovér that short period. Use
g = 10mfs?. Does the answer seemn ‘tensonable in terms of 100-watt lightbulbs? Show your work and your

to parts (b), (¢}, and {d}!

HamVEY COMSERVED ENERGY AT INAPPROPRIATE MOMENTS.




10, WARMUPS

« Think of an example for each showing that the electric force and magunetic force are much strongés than the .
graviletional force. :

» Write the equations for the thiee force laws for gravity, electricity, and magnetism. {These force laws lull us
into thinking alf forces are “1/7¥" forces, but ihe weak and strong nnclear forces aren’ and it Lap taken into
_the late 20th century to understand them.) : - '

‘'« Why did Newlon conclude that gravity acls “at a Jistance”, acioss space instantanecusly?
QUESTIONS, one point

{&) We have a strong bias that force laws must be causel What does cansal niean? Caunsality implies 8 conneciion
between inleracting objects. Wiite an example of a force in everyday life and the physically tangible object which
irapsmits it. By “force in everyday life” I mean what physicists call derived, not fundomental, forces, that s,
not gravitational, electomagnetic, or nuclear strong or weak. For example, a string’s tension s ultimately due to
electromagnetic forces between the atoms of the string, but we experience it as & simple pull of the siring. An
example you may not use as your answer would be that my hand exerlz a centripetal force on a ball whitling on a
string, via the lension in the tangible string. : _

(b) Describe Faraday's concept of field, including how it reinstates causality in Newton's force law as well as in
electricity and magnetism. A complete answer should define a field, ihen use the “pincushion” image lo illustrate the
field of a 1/+? force. (Again, the weak and strong nuclear fields don’t have such simple “pincushion” visuahzations.)

COLLEGE ENGLISH DEPT.
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il. WARMUPS

. « In 20th Century physice field ofien 1eplaces force as the concept we find useful for predicting physical situations.
What mathematical advantage did Maxwell find in rewriling the force laws of electricity and magnetism in
terms of the fields £ and 57

¢ Afler completing the {four electromagnetic field equations, what did Maxwell discover about light?
QUESTIONS, one point . .

{n) Maxwell added the dup!acement ctrrent term to the four eleclromagnetic equalions. Uive a Eun-gtHe physical
analogy to having this term missing. (I did this in lecture.) What mathematice! clue suggested this term had to
exisl? {Hint: What was missing from one equation?) What symmetry-iype conservation lawis restored by this texm?

(1) The constanie analpgous to Newton's constant G for gravity are 1/dney Tor Eln:ct.nmt}r and pp /4w for ma,g-
nelism. Without giving you the names oz units for these, I will tell you that eg = 8.85 x 10~ 12 and pg = 1.26 = 107,
Calculate e quantilies enga, then 1/,/Fgig. (Be mure to borrow a calculator before the last minute if you don’t have

one!) { Box | your [answers| The speed of light is 3 x 108m/s. Compatc this to the quantities you just caleulated,
and comment., .

Here are my commenle: You just did the numerical (not ke calculus) calculation Maxwell did when he realized
light is an electroinagnetic wave! Furthermore; you can now see why the displacement -current effect had never been
detecled in experiments before Maxwell said 1t should be locked for:. it is down in magmt.ude by ihe {actor (fenpa

from the other contribution to Anpére’s Law for getting B from a changing £.
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WARMUP POSTSCRIPTS

» A greal exam essay guestion is a “slanding on shoulders” question. Write how A stood on B's shoolders {or
A B= Kepler, Tycho; Newton, Kepler;, Newton, Galilen; Newton, Descartes/Huygens; Maxwell, Faraday.

» Another one is the “Copernican Revolution” question, Copetnicus took the Earth out of the center of the

" universs by putting the sun at the “center” (OK, focus) of the planetary system. How did each of the following
bolater the Copernican Revolution? Tyche, Kepler, Galileo, Newton, Faraday. A varialion is to extend the
Copernican Revolution to pulling humars out of the center of the umiverseé and ask how various scientists
bolstered that new worldviéw {scientific methad is one answer).

¢ 1 spared you the following question on Fyray. Explain how Newton’s Third Law led him to the mymp.
Explain how Newton's Thitd Law Jed him o the directionality. _
Explain what Newton had to invent calculus {o demonstrate. {Answer: the connection between ane of Kepler's
laws and 1/7%). ' : : _
{This next one is the haidest one.} Explain how g = same for all falling objects at the surface of the earth
leads to fnm, on 1t {5 propoitional to m. ' .
The other itent in this analysis of the force law is one I alieady told you to think about: Why iz & in Lhe law?
ATl but the one I said is hardest are fair game for an exam.

& 1581 Lintversal Prest Sl
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Galileo 1564 - 1642: - - - - indicates Galileo’s lifetime

Renatasance: 12ih O, Awakening
_14th - 16th €. flourishing
130073, 14007, 1500

Exploration

1451 - 150¢ Columbuz It

1454 - 1512 Amerigo Vespucci It
1435 - 1528 Verrazano It

1552 - 1618 Raleigh Eng

1550 - 1857 Wm Bradford Eng
1620 Plymouth Rock

Government

1389 - 1464 Medici, Cosimo It

1449 - 1492 Medici, Lorenzo the Magnificent It
1469 - 1527 Machiavelli It

1491 - 1547 Henry VIII. Eng

1516 - 1558 “Bloody® Mary Tudor Eng
1519 - 1574 Medici, Cosimo the Creat It
1519 - 1589 Medici, Catherine I

1533 - 1603 Elisabeth Eng

1542 - 1587 Mary Queen of Scotz Scob
1599 - 1658 Cromwell Eng

1642 - 1652 English Civil War Eng

Physics 107

Chureh

1079 - 1142 Abelard Fr
1182 - 1226 Francis of Assisi It
1225 - 1274 Thomas Aquinas It
1485 - 1546 Martin Luther CGer
1605 ~ 1672 John Knox Scot
1509 - 1564 John Calvin (Fr)Swiss
1623 Pope Urbao VIII It

 Mathematica

1601 - 1285 Fermat Fr

_1646 - 1716 Leibniz Ger {calculus)

History Sheet [

Art

1083 mm.m.nﬁ... Tapestry Fr
1266 - 1337 Giotto It
1444 - 1510 Botticelli It

‘1452 - 1519 Leonardo Lt

1475 - 1564 Michelangelo It
1477 - 1576 Titian It

1483 - 1520 Raphael It

1528 - 1598 Veronese It

1577 - 1640 Robens Flem
1606 - 1664 Rembrandt Dutch
1632 - 1672 Vermeer Dutch

FPhyeics

1473 - 1543 Copernicua Pol

1546 - 1601 Tycho Brahe Dan

| 15684 - 1642 Galileo L ]
1571 - 1830 Kepler Ger

1508 - 1650 Deacartea Fr

15 - 160 Giordanc Brunc It
1608 - 1647 Torricelli It

1629 - 1695 Huyghens Dutch
1632 - 1728 Wren Eng

| 1642 - 1727 Newton Eng |

1656 - 1742 Halley Eng
1642 - Royal Bociety Eng

Galileo's Setting

Prof. B. Durand

Literature

1285 - 1321 Dante It

1313 - 1378 Boccaccio I
1343 - 1400 Chauvcer Eng
1400 - 1468 Guienberg Ger
1405 - 1553 Habelals Fr

1533 - 1592 Moniaigne Fr
1547 - 1616 Cervantes Sp
1564 - 1616 Shakespeare Eng
1573 - 1651 Denne Eng

1573 - 1637 Ben Jonson Eng
1608 < 1674 Milton Eng

1615 - 1680 Rochefoucanld Fr
1622 - 1673 Moliere Fr

1639 - 1699 Racine Fr

Musle

1644 - 1737 Stradivarius It
1858 - 1695 Purcell Eng
1659 - 1725 A, Scarlatii It
1675 - 1741 Vivaldi It

1685 - 1750 1.8. Bach Ger
1685 - 1757 D Scarlatii It -
1635 - 1759 Handel Ger
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Newton 1642 - 1727
Faraday 1791 - 1867
Maxwell 1821 - 15879
Enlightenment 18th C. 1700's

Romanticiam Late 18th & 19th C.°s ~ 1780 - 1900
Capitalista /Industrial Revolution Mid 16th to Mid 10th C.'s

Physics .
1642-1727 Newion, Eng.
1687 Principia

1706-1790 Franklin, Am.
1731-1810 Cavendish, Eng.
1736-180% Coulomb, Hr.

1753-1814 Thompson/Rumford, Am.

1775-1836 Ampare,Fr.
1777-1855 Causs,Gr.
1757-1854 Ohm,Gr.
1791-1867 Faradsy,Eng.
1797-1378 Henry, A,
1818-1889 Jounle,Eng.
.1821-1894 Helmhaltz,Gr.
1824-1507 Kelvin,Irish
1831-1879 Maxwell, Scot.
18391903 Gibbs,Am.
1852-1931 Michelson, Am.
1879-1655 Einstein,Gr.

Science/Math f Technology
1662 Royal Society

1736-1819 Watt, Scot.
1740-1827 Laplace, Fr.
1765-1825 Whitnay, Am.
17781820 Davy, Eng.
1%09-1852 Darwin, Eng.
1847-1931 Bell, Am.

Literature

1887-1745 Swift, Eng.
1654-1778 Voltaire,Fr.
1712-1778 Roussean, I,
1749-1832 (Goeths, Gr.
1757-1827 Blake,Eng.
1795-1821 Keats,Eng.
1797-1856 Heine,Gr.

' 1799-1850 Balsac,Fr.

1802-1870 Dumas,Fr.
1802-1385 Hugo, Fr.
1803-1262 Emerscn, Am.
1504-1576 Sand Fr.
1806-1861 E Browning,Eng.
1207-1382 Longfellow, Am.
1200-1246 Poe,Am.
1812-1389 R. Browning,Eng.
1812-1870 Dickens,Eng.
1317-1862 Thorean, Am.

" 1819-1891 Melville, Am.

1821-1881 Dostoyevsky, Rus.

_1828-1906 Theen Nor.

1823-1910 Tolstoy,Rus.
1832-1898 Carroll, Eng.
1%35-1910 Twain,Am.
15431916 H.James,Am.
1860-1904 Chekhov,Rus.
18691551 Gide,Fr.
1871-1922 Proust, Fr.
1274-1946 Stein, Am.

Musie

See st page for 7 names 1644-85
1752-1308 Haydn, Aus.
1756-1791 Mozart, Aus.
1770-1827 Beethoven,Gr.
1792-1868 Fozeini It.
1797-1828 Schubert, Aus.
1803-18G2 Berlios, Fr.
1809-1847 Mendelssohn Gr.
1510-1849 Chopin,Pol /Fr.
1810-1355 Schumann,Gr.
1811-188¢ Liszt, Hung.
13131901 Verdi, It.
1313-1383 Wagner,Gr.
1222-1390 Franck Fr.
1524-1596 Bruckner Auns.
18251899 ] Siranse, Aus,

. 1833-1897 Brahms,Gr.

18401853 Tchaikovsky, Bus.

ATt

1798-1863 Delac rolx,Fr.
18532-1883 Manet,Fr.
1834-1903 Whistler,Am.
1834-1917 Degas Fr.
1840-1626 Monet, Fr.
1841-1919 Renoiz,Fr.
1844-1810 Rounssean, Fr.
1848-1003 Gauguin,Fr.

18531800 vanGogh, Dutch
1874-18 pressionists

Physics 137 History Sheet IT
Newton through NMaxwell

1700°s, 1800°s

Prof. B. Durand

U.5. History

1782-1799 Washington
1743-1828 Jafferson
1786-1838 Crockett
1747 Constitution

- 1805-1859 de Tocqueville

150%-1865 Lincoln

1812 War, Britain
1522-1885 Grant
1835-1919 Carnegie
18381537 Hockefeller
1858-1919 T Roosevelt
1861-1865 Civil War
1363-1947 H.Ford
1582-1945 F D . Roozevelt
1884-1962 E.Roozevelk

Philozophy

1632-1704 Locke,Eng.
1703-1758 Edwards, Am.
1711-1776 Hume Sect.

1712-1778 1. Rouszean,Fr.

1724-1504 Kank, Gr.
1770-1531 Hegel Gr.
1806-1873 Mill, Eng.

{Dther Government

1650-1702 Wm of Crange,Eng.
17551763 Antoinette, Fr.
1760-1521 Napoleon, Fr.
1766-1852 Dk of Wellington,Eng.
1804-1881 Disraeli,Eng.
1818-1901 Victoria,Eng.
1870-1924 Lenin,Rus.

1874-1965 Churchill Eng.
1873-1953 Stalin,Fus.

Exploration
1841-1904 Stanley,Eng.
1856-1920 Peary, Am.

18131855 Kierkegaard,Dan.

1818-1883 Marx, Gr.
1542-1910 W _Jame= Am.
1844-1900 Nietzche,Gr.

18631952 Santayana,3p/Am.

1883-1943 Keynes, Eng.
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PHYSICS 107 " FALL 1994

@ FILL OUT THIS SHEET AND HAND IT IN RIGHT NOW, TO GET YOUR
'INFORMATION PACKET. |

Please write clearly

Your name, including nickname _

local address, including apartment

" number and zip code

~ local phone

 age

hometown/high school/year graduated
your UW classification {e.g. BA1)

' major or intended major

Important: I encourage you to work together on homework and studying for

the exam. 1 will iy to help you form study groups. If you are interested

please check this box, and I will compile a list for you of names and phone

. numbers, soried by address. TV students can pick up this compiled list Wed,
- Sept 14 at 2531 Sterling. : .

Please tell me anje special problems you would like me to know about, such as vision or
hearing problems, dyslexia, test or math anxiety. PLEASE FOLLOW THROUGH IN

PERSON IF YOU WANT TO TALK ABOUT THE PROBLEM. Talk with me initially,

then I can advise you whether to work with me, a TA, or someone specially trained.

If you must miss lectures or exams due to athletic or other extracurricular activities, warn -
me here. -1 can accommodate almost any problem, #f I know about it earfy. Note: ANY

arrangements for ANY alternative exam times must be made by Friday, September 16, no
later. The exams.are Tuesdays, October 11 and November 15, 7:30-8:30 pm, and

Wednesday, December 21, 7:45-9:15 am. PLEASE FOLLOW THROUGH IN PERSON

. IF YOU HAVE REQUESTS.




