
These are the equations as they will appear on the last page of the final exam:
Assorted thermodynamics equations:

∆L = Liα∆T PV = nRT = NKBT Q = mc∆T
Q = L∆m P = F/A W =

∫

PdV

W = nRT ln
(

Vi

Vf

)

∆Eint = Q−W ∆Eint = nCV∆T

Q = nCV∆T Q = nCP∆T γ = CP/CV

CP − CV = R PV γ = C P = 2

3
(N/V )(1

2
m0v2)

Constants:

R = 8.314 J/mol·K KB = 1.381× 10−23 J/K 1 cal = 4.186 J
Ttriplept = 273.16 K, 0.01◦ C NA = 6.0221× 1023

Previous Assorted Equations

W = F∆x cos θ W = ~F ·∆~x Fs = −kx

W =
∫ rf

ri

~F · d~r Wnet = ∆K Ug = mgy

Us =
1

2
kx2 Wint = −∆U Fx = −

dU
dx
, Fy = −

dU
dy

∆Emech = ∆K +∆U ∆Esys =
∑

T ∆K +∆U + fkd = W +Q+
∑

T

∆Emech =
∑

Wotherforces − fkd P = dE
dt

P = ~F · ~v

~p = m~v ~F = d~p
dt

∑

~pi =
∑

~pf
~F =

∑

mixi

Mtot
~rcom = 1

M

∫

~rdm ~ptot = Mtot~vCM

θ = s/r ω = dθ/dt α = dω/dt
v = rω at = rα ac = rω2

ωf = ωi + αt θf = θi + ωit+
1

2
αt2 ω2

f = ω2

i + 2α(θf − θi)
θf = θi +

1

2
(ωi + ωf)t Krot =

1

2
Iω2 Ktot = Ktrans +Krot

I =
∑

mir
2

i I =
∫

r2dm I = ICM +MD2

Ihoop = MR2 Idisk =
1

2
MR2 Isphere =

2

5
MR2

τnet = Iα ~τ = ~r × ~F
∑

~τ = d~L/dt

L = Iω ~L = I~ω d~L
dt

= 0

1


