STUDY GUIDE FOR FINAL for PHYS 203

The pages that follow are very similar to the equation sheet you will have during the final exam.  Some equations may be intentionally left off of the final exam equation sheet if certain questions require solution without those equations. Other information may be added if that information is needed to solve any of the problems.

Keep in mind that you will be expected to know how to deal with prefixes such as milli-, micro-,  kilo-, etc.  Hints on how to deal with those prefixes will not be provided during the exam.  A list of the most common abbreviations is given below. This will not be on the equation sheet for the test.
	Prefix
	Abbrev.
	Power of 10
	
	Prefix
	Abbrev.
	Power of 10

	centi-
	c
	-2
	
	hecto-
	h
	2

	milli-
	m
	-3
	
	kilo-
	k
	3

	micro-
	(
	-6
	
	mega-
	M
	6

	nano-
	n
	-9
	
	giga-
	G
	9

	pico-
	p
	-12
	
	tera-
	T
	12

	femto-
	f
	-15
	
	peta-
	P
	15


Note on pronunciation:  In the written script for the film Back to the Future, the word “gigawatt” is misspelled as “jigowatt” and as a result the phrase “1.2 jigowatts” has been mispronounced ever since.  It is just as well.  The gigawatt is a unit of power and what is needed to get any machine to do anything is a minimum amount of energy.  A gigawatt of power maintained for a femtosecond is a microjoule, so Doc would really have needed to specify both the power and time duration needed for his flux capacitor.
PHYSICS 203 EQUATIONS
Wave kinematics:

Traveling wave: 
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Standing wave: 
[image: image2.wmf](,)()()

fxtfxvtfxvt

=+±-


Sinusoidal wave: 
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Wave dynamics:

The wave equation: 
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Velocities: 
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	Musical Notes:

	
[image: image7.emf] 

Please use these notes and frequencies.     Other schemes are similar, so if a frequency  is “near” one of these frequencies, we give it  the same name (e.g. 24 3  Hz is still a “B”).    These frequencies are chosen using the  convention that A = 220 Hz by defini tion (so  C is not exactly a power of 2 Hz).   Musicians may notice that this is J.S. Bach’s  tuning scheme which is  slightly  different  from a scheme based on whole or half  wavelengths on a single string.  The  frequency of “G” for example is not  exactly   3/2 th e frequency of “C” but it is very close  (196.0 Hz instead of 196.2 Hz).   Bach’s tuning scheme has the advantage that  the ratio between frequencies of any two  successive notes is a constant (2 1/12 ).  


	Names and frequencies of musical notes in one octave (J.S. Bach’s tuning scheme)

Note “name”
Frequency

C

130.8

Hz

C sharp

138.6

Hz

D

146.8

Hz

D sharp

155.5

Hz

E

164.8

Hz

F

174.6

Hz

F sharp

185.0

Hz

G

196.0

Hz

G sharp

207.6

Hz

A

220.0

Hz

A sharp

233.1

Hz

B

246.9

Hz

C

261.6

Hz

(shading indicates a “black” key on the piano keyboard)




Trig identities:       Some of the following may be useful:
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Interference:
Interference between two waves is…
· Interference is constructive if the two waves are in phase…  Destructive if the waves are out of phase by (.

· If the waves start out in phase, they will wind up in phase if their paths differ by a whole number of wavelengths.  Interference will be destructive if the paths differ by a half-integer number of wavelengths. 

· If the wavelengths are equal and constant, the difference in phase can be found from the difference in path length divided by the wavelength.

Sound:       
Intensity and sound level (volume):    
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Doppler Effect:
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Optics:

Index of refraction:  
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Reflection:  
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               Refraction:  
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Intensity:  
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Polarization:   

When unpolarized light passes through one polarizer:  
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When polarized light passes through a second polarizer rotated at an angle of 
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 from the first:  
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Interference of Light (also known as “Physical Optics”):
These formulas assume 

1. That the size of the slits (“a”) and the distance between the slits (“d”) are both of the same order of magnitude as the wavelength of the light.

2. That the distance from the “source” (whether that is one slit or two slits) to the observation point is many thousands of times greater than a or d.
Double slit interference (separation of slits = d ):

Interference pattern = 
[image: image19.wmf]÷

ø

ö

ç

è

æ

q

sin

2

1

cos

2

d

k


Constructive interference when: 
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Single slit interference (size of slit = a ):

Interference pattern = 
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Destructive interference when: 
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Please use these notes and frequencies. ( Other schemes are similar, so if a frequency is “near” one of these frequencies, we give it the same name (e.g. 243 Hz is still a “B”). 



These frequencies are chosen using the convention that A = 220 Hz by definition (so C is not exactly a power of 2 Hz).



Musicians may notice that this is J.S. Bach’s tuning scheme which is slightly different from a scheme based on whole or half wavelengths on a single string.  The frequency of “G” for example is not exactly 3/2 the frequency of “C” but it is very close (196.0 Hz instead of 196.2 Hz).



Bach’s tuning scheme has the advantage that the ratio between frequencies of any two successive notes is a constant (21/12).
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