Announcements

e MCAT Physics session here in
Olin 268 next Tuesday, Feb. 25,
from 8:00-9:00 pm

e Physics alumni panel Thursday,
Feb. 27 at 7:30 pm in the
Traditional Reading Room of
Bertrand Library

Physics & Astronomy Seminar

Chromatin remodeling: a view
through electromagnetic lenses

Jean Paul Armache

Biochemistry and Molecular Biology
Penn State University

Olin 268. Thursday, Feb. 20 at 12:00

Pizza provided. Bring your own water bottle.



Lecture 9 — Concept Test 1

A wave on a string is described by the equation

where distance is in meters and time is in seconds.

(a) What is the wavelength of this wave?
1. 8m
2. 2m
(b) What is the propagation direction of this wave?
1.
2.

“+x

—X

y(z,t) = 8cos(2z + 4t),

3.4m

4. w/4m

3.
4.

+y

-y

. Tm

. T/2m



Lecture 9 — Concept Test 2

Generate a traveling wave by oscillating the end of a slinky with a frequency of 2 Hz.
The resulting wavelength is 60 cm. If we now increase the frequency to 4 Hz with the
same slinky, what is the new wavelength for the wave?

1.0 3. 30cm 5. 120cm

2. 15cm 4. 60cm 6. not enough
information



Maxwell’s Equations of Electricity and Magnetism

> Gauss's law for electricity: ¢ E - d@ = genc/€0

» Gauss's law for magnetism: § B-di=0

- dd
» Faraday’s law: jJE .dl = _Tf

L Add g
» Ampere-Maxwell law: $ B dl = piolenc+1t0€0 ph

Maxwell’s Equations in Vacuum (no ¢ or I)

- — — — dq)B
i g-dl dt
> §5-di=0 >§g.dz:mod%



Lecture 9 — Concept Test 3

Suppose the electric field in an EM wave is described by the equation

E = —Eycos(kz — wt) j.

Which of the following could represent the magnetic field for this EM wave?

" E 5 b
1. B= —?0 cos(kz — wt) ) 4. B = ?Ocos(k;z —wt)?
=~ E " E -
2. B= %cos(kz —wt)j 5. B= —?0 cos(kz — wt) k
= E , FE .
3. B= ——Ocos(kz —wt) i 6. B= —Ocos(kz —wt) k

Cc C
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THESE WAVES TRAVEL THROUGH THE
ELECTROMAGNETIC FIELD THEY

WERE FORMERLY CARRED BY THE |
AETHER, WHICH WAS DECOMMISSICNED
IN 1897 DUE TO BUDGET CUTS.
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Lecture 9 — Concept Test 4

Consider a beam of light that is propagating z
along the y-axis and polarized along the z-axis. y
The light enters a diffuse vapor cloud. x
(a) Along which axis do the electrons in (b) Along which axes can the
the vapor cloud oscillate? re-radiated light propagate?
1. +x 1. 2 and £y
2. +y 2. +x and +2

3. +2 3. +y and £z



