Modern physics Chapter 7-8. Solutions to exercises.
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The wavelength for the transition between n = 2 and m = 10 is given by
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The energy difference is given by

AE=FE,-E = —13.6(%) - {—13.6(%)}3V = 13.6(1 —i)eV = 13.6%eV ~10.2eV

The convergence limit when n — coform =2, i.e L R(% - sz and — —>0
n

konv

4 4

/Ikonv === —7
R 1.0974x10
The convergence limit for the Lyman series means that n — oo and m = [ giving
1 1
/Ikanv =0 = —7
R 1.0974x10

m~365nm

m=~91.2nm

Maximum kinetic energy of the electrons K = eV gives the shortest wavelength from

E:hf:% where we put £ = K: %zeV and

52 he _ 6.63x107x3.00x10°

eV 1.602x107" x 40000
The ionization energy for hydrogen is 13.6eV. For the element with med Z = 10 we

have E, =13.6(Z —1) eV =13.6x9%eV ~1.lkeV
See 7.3.1 where E,- E,/=10.2 eV for hydrogen. We get
E,—E =102x(Z -1 eV =10.2x9%eV ~ 826eV

E 826x1.602x107"

Calculat hen E=hf. f=— Hz~1.99x10" H:
alculate f'when if. f p 310" z X z

The vibrational energy is given by E, = (u + %)@, Here u = 0 why we get
212=(0+'%) w, giving @, =414 cm’.

m=31pm

The rotational energy is given by F(J) = B J(J + 1) of a diatomic molecule.
We look for F(J = 5).
F(J=35)=44x5(5+1)cm' = 132cm™.



