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1. a) radius=5cm, area A = 4mr?, M, = oT? total power P = AM, = 4/pir*cT* =
470.05% 5.6705 1078 10%*W = 1.781 10®W =~ 2 10®W. b) flux at distance a=2km, area
of sphere Ay = 4wa® F = P/A; = 1.781 10 /4722 10% = 3.544 10" ~ 3.5 107" W/m?. ¢) Wiens
displacement law gives A, = 2.8978 1072/10°m ~ 3nm

2. 2 particles A and B, 3 states with energy 0, ¢ and 3¢ a) Classical

state | 0 € 3e energy
1 AB - - 0
2 - AB - 2¢
3 - - AB Ge
;1 ‘g i : . and Z =1 + 2676/7 + 6726/7’ + 26735/7' + 26746/T 4 676€/T
6 A - B 3e
7 B - A 3e
8 - A B de
9 - B A 4e

b) Bosons

state | 0 € 3€  energy
1 AA - - 0
2 - AA - 2¢
3 - - AA Ge and Z =14 e /7 + e 2/7 4 737 4 o74/T 4 o6/
4 A A - €
6 A - A 3e
8 - A A 4e

c) Fermions

state | 0 € 3e energy
g i é A 366 and Z = e /7 4 e3¢/ 4 e 4e/T
8 - A A 4e

3.a) < v >= 1(l+ < vy, > Jc) and < v, > is equal to zero due to symmetry and hence

7mU1/.
e 27 dvy

o0 2
<v>=u b) \/<(V—<V>)2>:”7°\/<V2>and<1/2>:f‘°°vz—2:...:%and

hence \/< (V—<y>)2>:1/_co\/%

ffooo e T dvg
4. Foljande antal tillstand finns for hemoglogin med 0, 1, 2, 3 eller 4 syremolekyler: 1, 4, 6, 4
och 1. Kemiska aktiviteten for Oy &r A = e#/7, ¢ dr energin for en bunden O,. Stora tillstands
summan ar Z = 1 +4Xe~/T 4+ 6X2e 2/ 4 4\3e3¢/7 4 \e=%/7 . sannolikheten for 1 syremolekyl
P(1) = % och sannolikheten for 4 syremolekyler P(4) = % Figuren éver P(1)
kommer P(1) att uppvisa ett maximum vid nagot A och figuren 6ver P(4) kommer P(4) att

ga fran 0 mot 1 med 6kande .

5. There are n empty lattice sites these can be choosen in (¥) = % ways. There are n
interstitial sites occupied, these can be choosen in (V) = MNLLH), ways. Hence there are in total



W(n) = (&)? ways to form as configuration with n atoms at interstitial sites, all with energy
E = ne. The entropy o = In(W(n)) = ln(ﬁ)2 = 21n(m(+in)!) ~2[NInN —nlnn— (N —

n)In(N — n)] Use def of temperature: 1 = 22 = 9241 — 13[_Inp 4 In(N — n) = 2In =0,
This gives + =

e N e~/ (if € >> 7).



