
Course Updates
http://www.phys.hawaii.edu/~varner/PHYS272-Spr10/physics272.html

Reminders:

1) All assignments must already be completed

2)Review Practice Final today

3)Will post grades for final HWs, including online, 
clicker scores, etc  by end of week



Final exam information:

1) 1 page of notes

2)8 problems, 2 hours (~15 minutes/problem)

3)Roughly equal balance of material throughout the 
course

4)Don’t miss/arrive late 

5)Suggest writing key equation when starting each 
problem/problem sub-part

6)Units can be you best friend 
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Infinite Line of Charge
• Symmetry ⇒ E-field 

must be ⊥ to line and 
can only depend on 
distance from line

• Therefore, CHOOSE 
Gaussian surface to be a 
cylinder of radius r and 
length h aligned with the x-
axis.

•Apply Gauss’ Law:
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Electrical force conservative.

For uniform electric field:
F = qE = const.
U = qEy     electrical potential energy

U +  K = constant
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Suppose we have a magnetic field given by                   and
a particle starts out at the origin moving in the +x direction.
The particle will move in a circle with the radius R and angular
velocity ω:   
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Charged particle motion in a constant B field
- velocity in plane      to B.

magnetic force
provides
centripedal
force

independent 
of r and v.
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Slide Wire Generator

The area is LS(t) and dS/dt equals velocity of slider
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Snell’s Law (law of refraction)
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Snell’s Law
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Refracted ray
Medium a, va=c/na

Medium b, vb=c/nb
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Angles are 
usually given
relative to 
normal to plane
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Conductor = equipotential
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TIR will occur for θ > critical angle.   
Snell’s law says sinθc=n2/n1. 

Next slide



Why is the sky blue?
• Light from Sun scatters off of air particles–“Rayleigh scattering”

– Rayleigh scattering is wavelength-dependent.
– Shorter wavelengths (blue end of the visible spectrum) scatter more.

• This is also why sunsets are red!
– At sunset, the light has to travel through more of the 
atmosphere.
– If longer wavelengths (red and orange) scatter less…
– The more air sunlight travels through, the redder it will 
appear!
– This effect is more pronounced if there are more particles 
in the atmosphere (e.g., sulfur aerosols from industrial 
pollution).



Next slide



B Field of an ∞ Solenoid
• To calculate the B field of the solenoid using Ampere's Law, we 

need to justify the claim that the B field is nearly 0 outside the 
solenoid (for an ∞ solenoid the B field is exactly 0 outside).

• The fields are in the same direction in the region 
between the sheets (inside the solenoid) and 
cancel outside the sheets (outside the solenoid).

• To do this, view the ∞ solenoid from the
side as 2 ∞ current sheets.
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Next slide



The ElectroMagnetic Spectrum

Increasing energy



Next slides



Electric/Magnetic Velocity Selector

A charged particle enters a region with perpendicular
electric and magnetic fields. The electric and 
magnetic forces will cancel if the velocity is
just right. Particles with this velocity will go through
undeflected.  Others will be deflected.
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Choosing a particular E/B ratio will select the desired
velocity. 



Mass Spectrometer
Measure m to identify substances:
1.) Ionize atoms by hitting them with
accelerated electrons.
2.) Acelerate ions through known potential V.
q=e if singly ionized.

U=qV
3.) Velocity select.
4.) Pass ions through known B field and
measure R.
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Again, suggestions:

1) Review all equations/material (just because I didn’t 
cover it today doesn’t mean it won’t appear)

2)8 problems, 2 hours (~15 minutes/problem)

3)Suggest writing key equation when starting each 
problem/problem sub-part

4)Units can be you best friend 



Onward to Final

• Good luck!  (study hard and you won’t need it)

• Suggest review 1 chapter/day 

• Review problems, quizzes, examples (all lectures 
posted)


