List of Equations

Simple Harmonic Motion
2

dx_y 2,

dr?

X(t) = Acoq! t+")

v(t) = %‘: I Asin(l t+ ")

d?x 5
a(t)= —="!1“Acoq! t+"
M= )
2!
T -
I = —_ , mass/spring system
m
| = 9 , simple pendulum, small !
L
| = @ compound
I
pendulum
1
K= -mv
2

= 1kX2 , mass/spring system

1
E=K+U-= 5|<A2

Damped oscillations
Lby "
x=Ae" coq! t+")

A
L. ko b7E
T m  2m

Forced oscillations
F=Fsin! t
x=Acog! t+")
Fo/m
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Waves

y(x,t) = f(xx vt)
y(x,t) = Asin(kx! ot)

Poirier!

2!
k=
2n
w= — = 2xnf
T T
|
= =1
v= =t f
T . o .
V= — , Tis tension in string
i
Interference
Constr.: " = 0,2#,44,... (rad.)
Destr: ! = #,3#,5#,... (rad.)
I : phase difference
" =K
" =#t

Standing Waves
y = ( 2Asinkx) cos! t

Sound Waves
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lp= 1.00! 10 2 W/m?
fle ‘ﬂ f
V' Vg

toward ! positive

away ! negative

_ / Tc
v=(331m/g4/1+ CTEDS

fheat= |f1! T2
Geometric Optics

!i:!r

n1Sin! 1 = nosin!

C
n=-
\)
.l
n
hl n
M= —= _q
h p
|
m= -, angular magnification
0
1.1_2_1_
0’ R f,mlrror
m+ %: nz_nl, refracting
p q R
surface
1 1 1
—=(n!'1) —! — | lens-
; ( ) R Ry ens
maker equation
1+ 1 thin |
—+ — = — thin lenses
p q f

Double slit interference

path difference= d sin!

y )
tan! = =1 sin!
L
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Fraunhofer diffraction

Rayleigh Criterion

'min="/a

Diffraction grating

(m= 0, 1,+2,44F

dsin! bright = m'

y
tan! = =
L

R= = Nm

Trigonometry
sin(! 1)=1 sin(!)

cog! )= coq!)

sin(!)= cog!! "/2)
cog!)=sin(! +"/2)
sir(1)+ cog(!)= 1
sin(2!') = 2sin(!) coq!)
cog2! ) =cog(!)! sir?(!)

sin(A+ B) = sinAcosB+ cosAsinB
cogA+ B) = cosAcosB! sinAsinB

Csint "l

I (i |
for small! (in rads)! cosl " 1

Photoelectric effect

€Vstop= Kmax= hf! !

DeBroglie Wavelength

|:D:£
! D v
1 5, p
K—Em\F—?n

Blackbody Radiation

I maxT = 2.898x 10 3 mK

P=1AT*
Particle in an inPnite 1D well
5 = n?h?
" 8mIL2
>

2

Special Relativity

!:J.;
1Y

lt="11p

Lp=IL

Constants and units

c= 2.997 924 58« 16® m/s
h=6.626! 10 3*J¢<
e=1.602x107" C

me= 9.109! 10 3lkg
eV=1602! 10 °J

hc= 1240 eV nn
I = 5670 10 8wm 2k*

Solid sphere about diameter
1=%MR?

2

Flat plate about perpendicular axis
I1=5M(+ )

Thin rod abvuul center Thin ring or hollow cylinder
1= ML about its axis
1=MR?
(b Hollow spherical shell about diameter

L .
Thin rod about end (5
l/ 1= twrz <
Disk or solid cylinder

about its axis
1=%MR?

Z

1=%MR?

Flat plate about central axis
I= ‘JE Ma*

|
@ \

Increasing frequency (Hz) ——>

10° 108 10'° 10" 10" 10" 10'8

| 1 | 1 | 1 |
AM radio FM radio/TV Microwaves Infrared I Ultraviolet X rays

T T T T T ! T T
300 3 0.03 3x107* 3x10°° 3x1078 3x1071°

<— Increasing wavelength (m)

Poirier!

Visible light

700 nm 600 nm

500 nm 400 nm
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