Constants and Unit Conversions

N - m?
kg?
Mgan = 5.97 x 10* kg
Rpgartn = 6.38 x 10°m
g=9.8N/kg
kp =138 x 107 J/K
R =8.31J/(mol - K)
e=1.602 x 107 C

G =6.67x 107"

N - m?

ke = 8.99 x 107 —
1mi = 1609 m
lin =2.54cm

lpym=1x10"%m
Inm=1x10""m
IN =1kg m/s”
1J = 1kg m?*/s?

Areas and Volumes

A=qr* C=2mr |[circle]
4
A=dm? V= §7T7’3 [sphere]
Cylinder

A =2nrh [curved surface areal

Aot = 2m% + 2mrh [total surface areal
V =mr’h

PHY 2130 Equation Sheet

Vector Summary Momentum and Impulse

dj . S
sinﬁzﬂ, cos@zﬂ, tan&zﬂ, p=mv
hyp hyp ad] P S
hyp2 _ opp2 +a djz Ptot = P1 T P2
Ap =py — pi
Components: 7 <ﬁnet>At
I = Ap = mAT
Diffusion
A
W) = AT
T A ~ : Avg)
A=A+ Ay, A =Acos, A,= Asind D:T
Motion A A Pla.t) = 1 4D
r=uxi+yj Var Dt
AF=Fp =7 = (Az)i + (Ay)j Tyms = V2Dt one dimensional
q distance Tems = V4Dt two dimensional
average speed = ——
8¢ °P time Trms = V6Dt three dimensional
AT
(V) =+ J = E = _ D&
N A Az
. AU
~ Af orces an ewton’s Laws
(@) =< F d Newton’s L
Constant Acceleration o 5 5 o iR
Fnet:ZF:F1+F2+F3+"'
vy = v; + alt - .
1 (Fret) = m(a)
(v) = 5(”@ + vy) Fooe = ma
Ap = 2 Uy At \W|=1mg [weight force]
2 .
1 ) |Fsp| = k|Ax|  [spring force]
Az = vl + 2% At fsmax = psn  [static friction force]

U?‘ = viz + 2aAx fe = en



Drag and Viscous Forces

|ﬁviscous\ = 6ruRv [sphere]
1
|Fdrag| _CDpAU
Re = (—) Rv
1
Gravity and Electric Force
m1m2
‘ rav‘ - r2
Qnet protons6 N, electrons€

nl |q1]]g2]
|Felec| - kCT

Center of Mass

ma mp
Tom = raA+ rp+ -
Mtotal Myotal

ma m
yCM:( )?JA+< B)?JB+---
Mtotal Myotal

Solids

|F'| = keg| AL
A
keg = E—
L
o= Fe
_|F]
O'_

Fluids
|F]
P=""
A
P= P() + pgd
B =mgg = paVag
_ ’F_:tot‘
T
2
Ap =21

r

Q) = Av = Av,ys = constant

Ajv; = Asv
D Quw=> Qou
A= (35
AV TR
o=%7 = (5 )1ar
P+ %pv2 + pgy = constant
Energy
Eiot = K+ U+ Etn + Echem + -+
AEBy = AK + AU + AEy + AEgpem + - - -
=W+Q
W = Fyd = |F||d| cos 6
K = %mv2 [kinetic energy]
U, =mgy |[gravitaional potential energy]
U, = 1l{:|A$|2 [spring potential energy]
U, = kc% [electrostatic potential energy]

AEy, = |fil|Az|

AU
F
Fl =15
A B
U= 6 [Molecular Potential]

Thermal Physics

T(K)=T(°C) +273.15
AEy = Q = mcAT

AFE
) 2R —
At
_|P||AT
/= A - Ax
P
J |A| U€T4

Uint = Eth + Echem

Gases
1 3
(K) = §m(v2> = EkBT
3kpT
Urms =
m
3
Ey = éNkBT
PV = NkgT
Nk’B =nR
AUy =W 4+ Q



