List of Equations

Simple Harmonic Motion
d*x o’

_ = — X

dr?
x(t) = Acos(ot + ¢)

W(1) = ? — _@Asin(or +0)

t
d*x 2
= — = —©"Acos(wr+
(1 ="3 (0r +0)
27
T=="
®
k .
o= — , mass/spring system
m
W= g , simple pendulum, small !
L
»= mgd , compound
V I
pendulum
1 2
K=—-my
2
U= lkxzv mass/spring system
2

1
E=K+U-= EkA2

Damped oscillations
—b
x=Ae' cos(wt+ )

oo Ky (D 2
" \Vm \2m

Forced oscillations
F = Fysinox
x=Acogwt +¢)
Fo/m

V23R ()
Waves

y(x,1) = flx£ vr)
y(x,1) = Asin(kx — ot)

A=
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2!
k=
2
O=— =27
T f
|
v==—=1f
T
T _. o
V= — , Tis tension in string
V1
Interference

Constr.: A¢ = 07 275747'5’ -+« (rad.)
Destr.: A(]) =m,3m, 57, . .. (rad.)

AQ : phase difference
Ad = kAr

Ad = WA

Standing Waves
y = (2Asinkx) cos ot

Sound Waves

lp = 1.00 x 10712 W/m?
v+ vp
f= (320

V—Vs

toward 6 positive
away 6 negative
Tc

V= (331 mis)y [ 14 725

Joeat = |f1 — f2|

Geometric Optics
ei = er

N;sin®; = Ny sinH,

C
n! -
v
A
An= —
"
oo
M = — = —q
h p
0 L
m = —, angular magnibcation
0o
1.1 2 1
— + — = — = —, mirror
p 9 R f
il + n = 2 m refracting
P 4 R
surface
1 1
—=(n—-1 (———) lens
7 (n—1) R R
maker equation
1 1 1
— 4+ — = —, thin lenses
p

Double slit interference

0 =dsin@

Ttd sin©
I = Ihax cos? ( o )

A
Fraunhofer diffraction

. m
Sin Bdark = —
a

Rayleigh Criterion
D nin =" /a

Omin = 1.220/D
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(m==41,42,43,-

)



Diffraction grating

Special Relativity

Constants and units

dsinbpright = mA  (m = 0,%1,+ 2,88 = 1 ¢ =2.997 924 58 x 10® m/s
R= _Nm 2 h=6.626%10737s
c _

AL e=1602x10719C
Trigonometry At = YAz, Me =9.109 x 107! kg
sin(! 8) =! sin() L=l eV=1602x10"177

hc = 1240eV nm
cog—6) = cog0)
sin(0) = cos(0! m/ 2)
cos(0) = sin(0+1/2)
sinz(e) + COSZ(e) -1 with Different Geometries
. . Hoop or thin con Hollow cylinder N
S|n(2| ) = 25|n(| )COQ' ) c\'lin()lri('all shell L= [-5 [ -LM( R2+ R — R
Iy = MR? @ & L T e '—‘&._" R
2 .2 ' Z =
cos(20) = cos“(8) — sin”(0) I
sin(A £+ B) = sinAcos B +cosAsinB
I |
cos(A+B) = cosAcosBFsinAsinB
Photoelectric effect Solid cylinder (<> Rectangular plate (| %5
hc or disk R T 1]_‘) M(a®+ h-_.)
E=hf="— Iem = 3 MR? s B
2 2
eVstop =Kmax =hf! ¢
DeBroglie Wavelength
— ﬁ — i l.{)lllg lhin. rod ) r |§ lm]‘g‘?;in rlﬁ
with rotaton axis ) rod with

p my :I:r(lnllgh center ? rotation axis \

% /J through end /'l

1 p2 Téii .-l'?\u.“ L N o l‘/ L
K= E}nvz = 2— 3

m
Solid sphere f |§ Thin spherical C | 3
9 o shell
T = 5 MR L % MR2 }
R : £
' “
Increasing frequency (Hz) ———>
10° 108 10" 10" 10" 10'¢ 10"®
1 1 1 1 1 1 1
AM radio FM radio/TV Microwaves Infrared l Ultraviolet X rays
T T T T T ! T T
300 3 0.03 3x107* 3x10°° 3x1078 3x1071°
<«—— Increasing wavelength (m)
Visible light
700 nm 600 nm 500 nm 400 nm
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