‘F‘ma) Exam Soluition

l.(a)wzﬂ(f)df=z 41»—( )x/ ) T ey Ea/E

(g) E-rz\rm':ohs‘ = }Zj o(E/a(E)S <n(€)>
0 [},) jAEE ee/"_r+l
2.7 Gy (KT) j (,./’:ET
“+1 not Fixed 7
: 3
From First p21es [ oo du (\— _L>.;_wf oz
e+ 27 j5m - ¥ s

(c) For bosons, <n(E)> = —&/mT | and

Eposons = 577 [ >3 heye (A7) j“’“ pray
T *)15= From Front pige

— Jor each Sgec)ef

(e) "Divide by LT with V

but M=T because nambper
§
P

(.?;F- :_.4'37.7 /‘44—‘)'
2T Iy 4 5 (he)?

is not Fixed,




| Z = N [ A AL S HIR -
z.(@)Z == [, = J\T e J H=£—’;—+ U (r)

(TH;S |5 the same 35 3 harmom'c osc}//q%or5,>

Because ™, 4,z 3and P, b3, F= make ‘Fhe FIAINE
contyibution=, 3
G _(yr/am) KT 00 _ (x*/2RFIKT
E?:j > Xa[}! e j dx €

=) <
; 6o a2\ 3 2 iy -V

= —A)—?((ZMRT)/ZJ due ) ((2K k) lw )
‘\:,bo/\r:—\y_;_?:‘/ =T

= ‘;{\; ((247‘ kT) V;’\I/z Y ’/9>3 ] V = ﬂa]

— \3
— 2’7}:)<J> mﬁ/zvt

(/g) ZF =;—)<'T,an > = with Z abave

AF = guT = PdV Fpmd Y )
9 F _ "2 function ot T)
> p--(G3 5 VRS CYEED
= N\J;T = }'p\/:/vk‘ri
F kT % A (17
_ 2__ = l\/k}’\z + el
(> [5 = (rr)v,ﬂ =
2 @ ‘7’3 = BNJ‘T
E:kqu_%:/enZ'—‘/\/k—T 9:}"( )
2 FE
c, () -k |
v QH 2 . ‘?(2
>:(9<‘;‘,2_¢ :2<E—E >

kT = <% 3%
P

(1) For % o 2

g fov }'rx,)’ﬂ),” J’z) kT =
(oF couVS'f)

each VQV"7/7/6

So
and [gl\f'é'(zl'p‘—r) -

-~



3. [0;22 L(X-LXI)VE> = IXP) = 2T+ XS

2 se” E
r

qub Coursel
R | 2 -PEr
2 6 - - L Z Ere
{E?> =2 E —=% Z,M\Z o
/2 L [E -
=_§5-,_H‘(Z(E>> = 2(7 <E>+Z > 5
= 9<E>
oy
<t> 9(5} B ‘k_,_i ng_)_kTCV
=>-<E> eyt = - 27 2 L_J(Q
I > _2<E
sIihed ?T{)—?g()-—ﬁ'-;'_‘i:??_/;{)':}c\/‘gﬂ’
e PE 1 ~ P Er 2
e ] 2 e 2 pn I
(&) K> =] 2 - O S
N
/’Er v b5 —pEr 7
2 @ . 2 e
(Nz7=ZrNT-;7?7~ZvN s
2
( = _ ﬁ—({\}>+j —
- g (7)< 7 (5
2 <Ny
= AN 9?7
o [T Tty = <yt =JHT 22
A i
since ¥ =AM T %%,—s KT S
I N /a3v
B (?(M?) - >
v, T

2 " ) -—-———-,@‘TW
[ﬁk'r?f B r\IT




- We consider only the vibrations ; 3hd Jeave
the Factor of 1/ A which

Yn  the heat ca/fac:/t“l.
® _ 2 3 &
Zyib :j Uy e P gt” (9% + £ )

- 00

ou¥

makes no d1 fferehnce

] éﬁmz/’ + (B3t ) w3 [(Pax F x*) )
~00

The odd ;néegrﬂnc/s 9)1/8 zero, and -F:‘J 5; are Af‘yhct’order

5o
‘2
o — B b2 a% { -
Zyp % ) X E (11p5x’ +2 897 )
- O 2
: 57 oo 7! _'U‘Z :7/2_ w OO 7
-~ \1/1 £ (_J_) 2 du L € ‘_I- 2ﬂ2(__‘_,) J JMM(’ e
= (zc) * AT (AC) I e + 3/ A )

~ 32 \r‘ § . =5
> 2 57 [From integral Lable =
2 o Sovided .y\;'h‘

i R G R K [ o2
——?Evib:«k—’_i;‘g_?ﬂnzv‘,b wit é—,_){r
T T ?ZWW'?%VQ
- kT é#*féfw;?f: k)
=5’—4<T+%2,£;k271 P 20T
= C, _ L+ 25K 2T




