Formula sheet

g=9.81m/s> G =6.67 x 1071 Nm?/kg?
N4 = 6.022 x 10?2 things/mol

kp =1.38065 x 10723 J - K~1 =8.6173x 107 %eV . K}
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Freeh = K+U K= 5”“’2

AE = AK + AU =0 non-dissipative, closed
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P = Foxt,x vz one dimension
W = (Z ﬁ) Axzp constant force 1D
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Rotation: we use radians
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fluids:

P = F/A P(d) = Psurface + pgd
PP

A A Fiz1 = Foxo hydraulics

B = buoyant force = weight of water displaced = psVyisp1g
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1= Zmzr? = /7"2 dm = kmr? I =mr? point particle
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I, = Icom + md?  axis z parallel, dist d
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Oscillations:
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w = +/k/m spring.

2“\/L7/£7 simple pendulum
2m+/I/mglem  physical pendulum

Gravitation
FG =c™™2 G =667 x 10711 Nm?/kg?
12
UG(T) — me12m2
T2
< 0 bound; ellipse
1 mim
Emech = zmv” — G 12 20 parabola
2 1o

>0 hyperbola

‘Waves:

y= f(z —ct) along +x y= f(z+ct) along-x
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y(z,t) = 2Asinkx coswt standing wave
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fn = LA Ap=— n=12,3... strings & open-open pipe
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fn = %U = % An = " n=135... closed-open pipe

thermal stuff:

PV = NkpT = nRT
T(K)=T(°C)+273.15°
Q = mcAt ¢ = specific heat no phase chg
Q ==+mL phase chg

Isolated systems: p, E=K+ PE, L are all conserved.
Static equilibrium: ) F=0 and ) 7=0 about any axis.
Elastic collision: KE and p are both conserved.
Inelastic collision: only p is conserved, not KE.

Derived unit Symbol equivalent to

newton N kg-m/s?
joule J kg-m?/s?> =N-m
watt w J/s=m?2 kg/s3

Power Prefix Abbreviation

10-6 micro n
1073 milli m
10—2 centi c
103 kilo k
106 mega M
Process const w Q AEy ideal gas E law
isochoric v 0 NCvy AT AEg=Q
isobaric P —NkgAT NCpAT NCyAT AEL=W +Q
v
isothermal T —NkgTln (7’”) 0 Q=-Ww
k2




