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Solutions Problem Set 2
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Solutions Problem Set 3
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From Discussion Question 2, we had for adiabatic expansion (i.e. 
expansion keeping the entropy S constant),
From Set 1, problem 4 we had for the adiabatic expansion of
the ideal gas, 
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↳7 represents the average over all parties
and all collisions

⇒ D= Ny 4114-7
Now
, by our assumption that particles travel

equally whity in all directions we
,
can write

LP+U+ > = ( Hux ) =LPrivy ) = ( pzvz>
= § ( f. ñ> = § <pv>

the last step , join =pv , is because I ad Ñ
are coleniear . Now use vac and we get

D= Is ¥ Lpc > = +3¥ Le>

⇒ <E> = 3¥
Want use the ideal gas law IP ✓= 14kg5
to set

_(e>É
compare that to the

non-relativistic
result he > =3 KBT



To further convince you that

4-+7-7=1-3 < pro>
we can write

P+ =p cos0••*¥•j•¥¥ E- vcoso
4PtUI> = Cpvcost>

The average L
. - -7 is an average over

all

particle speeds v ,
and all velocity directions,

specified by the spherical angles (8, G) .

We can first do the average over all directions
to set Lario> = ¥ÑggIosino cost

awr°ase°_Ispherical angles
cost> = 1=[-033-0]'T = 1=[3-+5]--3
so <pig > = Gpocost> = § Cpv>

Note : Nowhere in our calculation did we need to
use the relativistic expression for momentum

p= mrv
with

✗= ¥-2T


