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ection of steel pipe of radius T m and relatively thin w all s mounted

a8 shown on 4 flat-bed truck. The driver of the truck, not res izing that
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What g the acceleration nf the pipe
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as it rolls without slipping on the =‘1‘i§<‘:k§,’n“'<’i,

what horizontal velocity dees the pipe strike the

‘hat is its angular velocily at this instant”
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without slipping?



ERE

o,

Fee
ot

o
o\

Q=0

S

e

<

ey

e

3

P



1 in the vertical

th 1 and weight mg slid
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Py in the -z plane
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i the rod,
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(3 pt) Find the Lagrangian for this sys
# and 5

alized coordinats
(e} {3 pt) Determine the equations of motion in terms of the general-

ived coordinates 4 and s,

() (2 pty From these equations, detevmine if pure translational mo
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Lion s possible {4 = for what values of 4.
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Consider the Lagrangian for a single particle described by the La-
anglan L{r, r 1),

» the canonical momentumn p of the particle?

pti What

What is §'h€> Ham
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hat s the aciion
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What 1 the resulting cynation
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rigid ¢ translation, 84 = constant, §1 = 0, what do vou conclude

about the Hamiltonian?
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i Consider the enthalpy H = {

+pV of asystem of N particles of mass m
sttached fo a resorvolr with which it can exchange ene
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ti Use the thormodvnamic identity for 44 to
nral state varishles of

H.

Derive expressions {or
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culate the Macowel relations.

el gas, compute JI in terms of its natural variables,

& kA h T - NV




ss nonrelativistic bosons

Imagine & svstern of N noninteracting spinle

of mass min a vobune Voin o spatial dimens

2 pti U the p single-particle e a5, what is
the Bose-Einstein distribution function for the mean nunmiber of

the 7th ene
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e the volume of a unit spheve embedded in d dimensions,

b given in terms of the garama function,

Show that in g as T — 0 ¢
1. since the numbeor of particles NV

a formula for the relative mumber of bosons
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M) (2 pt) For d =

.o tering of the tempe

{1 pt} What happens when d = 27
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e ) The binding energy for the hvdrogen

actually nos

molecule & ¢ = L5 eV, Use thus model to prediet tha
fraction of the atoms will be bound into the molecular state, Why

i< this expectod?



