Useful Formulae and Constants

Trigonometry
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Units

1 in=2.54 cm
1 mile =161 km
1 liter =1000 cm’
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Useful Formulae and Constants

Work, Energy, and Power

W=Fed=Fdcosf

KE = lmv2
2

PE,,,, =mgy (near surface)

PE(llaxfic = 11062
] 2
W, = AKE + APE
P= Work :K:F‘oﬁ
Time At

Momentum and Impulse

p=mv
J = Ap =FAt= [Fat

Conservation of Momentum

_ ' '
myv, +m,v, =myv, +m,v,

1-Dimensional Elastic Collision

P '_ ]
VI=V, = (Vl Vz)

Rotational Kinematics

Irev = 2mrad = 360°
_  AO _ Aw
w=—, a=—-r
At At
s=0r, v=or, a,=ar
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Rotational Dynamics
Torque: 7=FxF

magnitude: 7 = rFsin@
direction: right-hand rule

1= Zm,rfz, 1= Irzdm

L=Iw
KE,  =1/2Iw*

I, =mr’/12
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Useful Formulae and Constants

Center of Mass

Zmixi
Xem =
E m,

Static Equilibrium

2F=0 27=0

Fluids
p=ml/V SG=p/pP,uer
P=F/A4
P=F, +pgh
P,=P—P,

P, =1latm=1.013x10°Pa

Fooant = Pia " Visplacea * &

Av = constant

1
P+ 5 pv’ + pgy = constant

Constants

Water:
¢, =4190J /(kg °C)
¢, =2100J /(kg °C)
L, =334¢(10)'J / kg
L, =2256(10)J / kg

Standard P and T:
P = Putm
T=0°C=273K
L
Bigep = PiPs Pilsosnmsismmes
_(A+B)!
W T D
— N
x=(x)m= Ex,.P,. .............................

F={f®)= D FODP i

i=1

s <(x‘;)z>=\m'

W=
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Useful Formulae and Constant

Temperature

5
T :§(TF -32) T,=T.+273
o snsssmasonsesridR = PG
N
42N IV)r
Idea Gas Law

(KE) :%m<v2>:%kT

Vims :m: 3kT/m
PV =nRT = NkT
n=NI/N, m=nM
R =8.315J/(mol- K)
k=138x10"2 J/K
N, =6.02x10% /mol
P, =latm=1013x10’Pa

Heat

specific heat Q = mcAT
latentheat Q = mL

Ical=4.186]
lamu =1.66x10" kg
Q T, -T,
=99 =l e
dt I H =ecAT

0 =5.67x10" W/(m°K*)

Thermodynamics

internal energy AU =nC, AT

firstlaw AE = Q+W
W:_CBPdV

C,=C,+R, y=C,/C,

Ideal, monotonic gas: Cy=(3/2)R
Ideal, diatomic gas: Cy = (5/2)R
Ideal monotonic solid: Cy = 3R

Isothermal process (constant T)
Isobaric process (constant P)
Isochoric process (constant V)
Adiabatic process (Q=0,

PV'=const, TV*' = diff const)
Free expansion (Q=0, W=0)

heatengine Q,, =0, +W

efficiency ) = L —1- i
Oy Oy

CoP K:%= Oc

W 040
W = kBTIn(?f /v,)

Entropy AS = J-%, S=klnw
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