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OFFICIAL THINGS

PLACE:

329 GALLALEE

TIMES:

TUE THU 11:00-12:50

MAIN LECTURE AND LAB

FRI 11:00-11:50

RECITATION ... PROBLEM SOLVING, QUIZ



OFFICIAL THINGS

DR. PATRICK LECLAIR

EMAIL: PLECLAIR@UA.EDU     

PLEASE INCLUDE ‘PH102’ IN SUBJECT

OFFICE: 228 BEVILL (348-0449)

LAB: 180 BEVILL

OFFICE HOURS: 

MON WED 11-1  (IN BEVILL)

OTHER TIMES BY APPOINTMENT
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OFFICIAL THINGS

GRADUATE ASSISTANT: 

ROBERT HAMNER

OFFICE: 218 GALLALEE (348-3042)

HAMNE012@BAMA.UA.EDU

UNDERGRADUATE ASSISTANT: 

EVAN NINER 

EDNINER@BAMA.UA.EDU

PHYSICS HELP DESK

HOURS TBA

mailto:dharm001@bama.ua.edu
mailto:dharm001@bama.ua.edu


STUDIO PHYSICS

COMBINES LECTURE AND LABS / GROUP ACTIVITIES

LEARN A CONCEPT, THEN DEMONSTRATE IT

FRIDAY CLASS: MOSTLY PROBLEM SOLVING + QUIZ

WORKING TOGETHER IN GROUPS IS ENCOURAGED



IMPLICATIONS: 
SOCIAL INTERACTION

WE NEED YOU IN GROUPS OF AT LEAST 3 

GROUPS ARE NOT ASSIGNED ...

... SO LONG AS THEY REMAIN FUNCTIONAL RELATIONSHIPS

EVEN DISTRIBUTION OF WORKLOAD



WHAT WILL WE COVER?

RELATIVITY

ELECTRIC FORCES & FIELDS

ELECTRICAL ENERGY & CAPACITANCE

CURRENT & RESISTANCE

DC CIRCUITS

MAGNETISM

ELECTROMAGNETIC INDUCTION

AC CIRCUITS & EM WAVES



WHAT WILL WE COVER (CONT.)

REFLECTION AND REFRACTION

MIRRORS & LENSES

WAVE OPTICS

QUANTUM PHYSICS

ATOMIC PHYSICS

NUCLEAR PHYSICS



GRADING AND SO FORTH

LABS/EXERCISES

DAILY

QUIZZES, HOMEWORK

WEEKLY

IN-CLASS QUESTIONS

EXAMS

1 MULTIPLE CHOICE

1 PROBLEM-BASED



REPORT

RECENT SCIENTIFIC DEVELOPMENT

FROM NEWS, MAGAZINE, ETC

HOW PH102 MATERIAL RELATES

HOW IT RELATES TO CAREER/MAJOR

TOPIC PRE-APPROVAL

REQD BY 29 FEB!

DUE AFTER SPRING BREAK

~5 PGS ... FORMAT TBA

Vout

Iout

Vin

Iin

battery test

V-I
converter

battery
switch

USB 
control



 HOMEWORK 

HOMEWORK OUT EVERY FRIDAY - POSTED ON BLOG [PDF]

DUE THE FOLLOWING FRIDAY AT 5PM

SOLUTIONS OUT THAT NIGHT

HARD COPY OR EMAIL (E.G., SCANNED) BOTH OK

MY GALLALEE OR BEVILL MAILBOX

GIVE TO ROBERT

CAN COLLABORATE

HAVE TO SHOW YOUR WORK TO GET CREDIT. 

TURN IN YOUR OWN



QUIZZES

EVERY FRIDAY

5 QUESTION MULTIPLE CHOICE

THAT WEEK’S WORK

10-15 MIN ANTICIPATED

OCCASIONALLY AND RANDOMLY IN CLASS



LABS / EXERCISES

SOMETHING DUE EVERY DAY

IF NOT A LAB, IN-CLASS EXERCISES OR SIMULATIONS

DROP 2 ...

USUALLY DURING THE 2ND HALF OF CLASS



STUFF YOU NEED

TEXTBOOK

SERWAY & FAUGHN. GET A USED ONE.

COURSE NOTES (OPTIONAL)

@ SUPESTORE (LAST SEMESTERS)

PDF ONLINE (DO NOT PRINT IT HERE)

CALCULATOR

BASIC WITH TRIG/LOG

PROBLEM NOTEBOOK

5
Current and Resistance

5.1 Electric Current

ELECTRIC current is something that we use and hear about every day, but few of us stop to think
about what it really is. What is an electric current? An electric current is nothing more than the net

flow of charges through some region in a conductor.

Figure 5.1: Georg Simon Ohm

(1789 – 1854) a German physi-

cist, who first found the rela-

tionship between current, volt-

age, and resistance. 14

If we take a cross section of a conductor, such as a circular wire, an electric
current is said to exist if there is a net flow of charge through this surface. The
amount of current is simply the rate at which charge is flowing, the number of
charges per unit time that traverse the cross-section. Strictly speaking, we try
to choose the cross-sections for defining charge flow such that the charges flow
perpendicular to that surface, somewhat like we did for Gauss’s law. Figure 5.2
shows a cartoon depiction of how we define current.

Current is a flux of charge through a wire in the same way that water flow is
a flux of water through a pipe. As we shall see, this is a reasonable way to think
about electric circuits as well – current always has to flow somewhere, and you
don’t want an open connection any more than you would want an open-ended
water pipe. Voltage is more like a pressure gauge – you can have a voltage even
when nothing is flowing, it just means there is the potential for flow (nerdy pun
intended).

If a net amount of charge ∆Q flows perpendicularly through a particular
surface of area A within a time interval ∆t, we define the electric current to be simply the amount of charge
divided by the time interval:

Electric Current: if a net amount of charge ∆Q flows perpendicularly through a surface
of area A in a time interval ∆t, the electric current I is:

I ≡ ∆Q

∆t
(5.1)

In other words, current is charge flow per unit time.

This represents a conservation law as well. Charge can neither be created or destroyed. If we have
some steady stream of charge pouring into of a region of fixed volume, then the charge density inside would
continually grow (tending toward infinity!) if there were not also some compensating flow of charges out of
the volume. Putting it the other way around, if a steady stream of charges were leaving the fixed volume, the
charge density would also become infinitely large if there were not some other source of charges to replace
those lost. But creating charges out of thin air is the one thing that definitely will not happen! Therefore,
the change in the total number of charges in a volume at any time has to equal the net flow of current
through that volume, otherwise we would require spontaneous generation of charge.i

Units of electric current I: Coulombs per second [C/s] or Amperes [A].

iWe have waved our hands a bit here, since we should talk about current density and charge density, but the essential points
are the same.
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SHOWING UP

NO MAKE-UP OF IN-CLASS WORK OR HOMEWORK [LOGISTICS]

“ACCEPTABLE” AND DOCUMENTED GETS YOU A BYE

QUIZZES CAN BE MADE UP

MISSING AN EXAM IS BAD.

ACCEPTABLE REASON = MAKEUP OR WEIGHT FINAL

LOWEST GRADES ON IN-CLASS WORK ARE DROPPED

YOU GET TWO FOR FREE. I DON’T EVEN WANT TO KNOW.



DISTRACTIONS

COMPUTERS IN THE CLASSROOM

MINESWEEPER DURING CLASS? REALLY?

THEY CAN BE DISABLED

CELL PHONES

KEEP IT ON VIBRATE MODE. 

TAKE THE CALL OUTSIDE IF IT IS URGENT

“NO FOOD/DRINK”



OTHER

ACADEMIC MISCONDUCT

DO YOUR OWN WORK ON QUIZZES & EXAMS

SUSPECTED VIOLATIONS REFERRED TO A & S

TEAMWORK ENCOURAGED ON LABS/HOMEWORK

ACCESSIBILITY/DISABILITY ACCOMMODATIONS

FOR A REQUEST - 348-4285 DISABILITIES SERVICES

AFTER INITIAL ARRANGEMENTS WITH  THEM, CONTACT ME



INTERNETS

WE HAVE OUR OWN INTERTUBES:  

HTTP://PH102.BLOGSPOT.COM

UPDATED SEVERAL TIMES A WEEK. OFTEN LATE AT NIGHT

COMMENTS (ANONYMOUS EVEN) ALLOWED

RSS FEED

GOOGLE CALENDAR

FACEBOOK GROUP ...

CAN ADD RSS FEED OF BLOG TO FACEBOOK

GOOD IDEA: CHECK BLOG & CALENDAR BEFORE CLASS

http://ph102.blogspot.com
http://ph102.blogspot.com
http://www.google.com/calendar/embed?src=c1gr9udvfrpqsejrmdfo6obmjc%2540group.calendar.google.com&mode=AGENDA
http://www.google.com/calendar/embed?src=c1gr9udvfrpqsejrmdfo6obmjc%2540group.calendar.google.com&mode=AGENDA
http://ua.facebook.com/group.php?gid=6915747971
http://ua.facebook.com/group.php?gid=6915747971


LET’S GET AT IT

THIS WEEK & NEXT: 

RELATIVITY (S & F CH. 26, NOTES CH. 2)

LATE JANUARY:

ELECTRIC FIELDS & FORCES
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2.2 Moving Frames of Reference 19

Choosing a coordinate system:
1. Choose an origin. This may coincide with a special point or object given in the

problem - for instance, right at an observer’s position, or halfway between two
observers. Make it convenient!

2. Choose a set of axes, such as rectangular or polar. The simplest are usually rectan-
gular or Cartesian x-y-z, though your choice should fit the symmetry of the problem
given - if your problem has circular symmetry, rectangular coordinates may make
life difficult.

3. Align the axes. Again, make it convenient - for instance, align your x axis along a
line connecting two special points in the problem. Sometimes a thoughtful but less
obvious choice may save you a lot of math!

4. Choose which directions are positive and negative. This choice is arbitrary, in the
end, so choose the least confusing convention.

This seems simple enough, but if we think about this a bit longer, more problems arise. Who
measures the initial separation d0, Joe or Moe? Who keeps track of the elapsed time ∆t? Does it
matter at all, can the measurement of distance or time be affected by relative motion? Of course,
the answer is an awkward ‘yes’ or we would not dwell on this point. If we delve deeper on the
problem of relative motion, we come to the inescapable conclusion that not only is velocity a relative
concept, our notions of distance and time are relative as well, and depend on the relative motion
of the observer. In order to properly understand these deeper ramifications, however, we need to
perform a few more thought experiments.

2.2.3 Invariance of the Speed of Light

Already, relativity has forced us to accept some rather non-intuitive facts. This is only the be-
ginning! A more fundamental and far-reaching principle of relativity is that the speed of light is a
constant, independent of the observer. No matter how we measure it, no matter what our motion
is relative to the source of the light, we will always measure its velocity to be the same value, c.
Light does not obey the principle of relative motion!

Speed of Light in a Vacuum:

c = 3× 108 m/s

There is a relatively simple way to experimentally demonstrate that this seems to be true,
depicted in Fig. 2.7. The earth itself is in constant motion in its orbit around the sun, moving at
∼3 × 104 m/s measured relative to distant stars (this in itself is a measurable quantity). Imagine
now that we carefully set up three lasers, each oriented in a different direction relative to earth’s
orbital velocity – one parallel (A), one antiparallel (B), and one at a right angle (C). We will further

PH 102 / Fall 2007 Dr. LeClair
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LET’S WORK OUT SOME PROBLEMS
































