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HW#2 Problem #5

loop of 6-7 bases requires 7-8 kzT
loops are unfavorable < a cost
backbone interactions are favorable (benefits)

P1/P; = exp( )

Archimedes
Force = faragv

F=cudv
F

sphere

=6rurv

inertial forces
Reynolds's number = ———

viscous forces

= m% *characteristic time 4 /v = 7
2
=m vj * g = dv/dt = v/ (AW) = V'/A
mass =pL’ =m where p = density

inertial forces = (L’ p) (v'/4)
inertial Lpv’ 1 _ pvL N

Reynolds's number = = (L~A)
viscous A A pu
Reynolds’s number for a sailboat
v=10m/s, L =10m, p= 10’ kg/m’, 1= 10" Pa-s
3
Reg= 2L J1010°10 4 HIGH! Turbulent.
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Einstein Relation



yD=k,T

FdragD = kBT
Ft . <6 . L]
Viy=vV, +— where V) is the “random kick™ term
m
F=ma=mﬂ = ﬂ=£ = dvEEt
dt dt m m
Ax =V At + 1E \p but V) At — @ over long time (random kick)
m

F(At)?
X) =
(x) e
Define a drift velocity:
(x) FAt F 2m (x)
—=—=— where y = — (y = 6mur for a sphere)and F =y V = y—-
N am 7At(y 77 phere) TV =Ty
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D=L (D diffusion) y=>"
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Therefore, yD=k,T| Einstein Relation

Entropy
S=k,InW
W
2 boxes and 2 balls 1 way
3 boxes and 2 balls 3 ways
4 boxes and 2 balls 6 ways

5! 5!
5 boxes and 2 balls — =

(5-2)12!1 312!
10 boxes and 2 balls — 45 states



