(1) (a) By Bragg’s Law, n ( =2 d sin ( (n=1,2,……)

Lowest reflection corresponds to smallest (, i.e. n=1

so  ( = 2 (2.08. 10-10) sin 15º m =   1.077. 10-10  m

E = hf = hc/( = (4.136.10-15   eV.s) (3 . 108 m.s-1)/ (1.077. 10-10  m)

=  11.52 . 103 eV = 11.52 KeV

(b) By Compton’s formula  (( - ( = (h/mec)(1 – cos ()

= (6.626. 10-34 J.s)/[ ( 9.1. 10 -31  kg)( 3.108 m/s) ]  x  (1 – cos 150º )

= 0.243. 10 -11 (1 + 0.866)  m  = 0.453. 10-11  m

Thus  (( = (1.077 + 0.0453) . 10-10  m  =  1.12. 10-10  m

so   E(  = hc/ ((  = (4.136.10-15   eV.s) (3 . 108 m.s-1)/ (1.12. 10-10  m)

=  11.07 KeV

(2)  (a)   n=9:  r = 92. a0  =  (81) (0.529. 10-10) m = 4.28. 10-9 m

               n=10:  r = 102. a0  =  (100) (0.529. 10-10) m = 5.29. 10-9 m

      (b)    Classical Period of orbit Tc  =  2πr/v 

              But 
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      so, 
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Thus for n=9: Tc  =  1.105 . 10-13  s-   so fc =1/Tc =  9.05. 1012  s-1

hf9 =  (4.136. 10-15 eV.s)( 9.05. 1012  s-1) = 0. 037  eV 

for n= 10 : Tc  =  1.516 . 10-13  s-   so fc =1/Tc =  6.59. 1012  s-1

hf10 =  (4.136. 10-15 eV.s)( 6.59. 1012  s-1) = 0.0273  eV 

(c)  E10 – E9  =   -13.6 (1/100  -  1/81) eV =    0. 032  eV =  Energy of emitted photon.

This lies between hf9    and hf10 in part (b).

Example of Bohr’s correspondence principle. ( If n became very large hf9    and hf10  would get closer and closer together and very close to hf of the emitted photon).
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