
Chemistry2720Fall 2001Assignment8 Solutions

1. One550nmphotonhasanenergy of

E � hν � hc
λ

�
�
6 � 6260688 � 10� 34J� Hz� �

2 � 99792458 � 108m� s�
550 � 10� 9m

� 3 � 61 � 10� 19J�
55W is 55J/s.Thenumberof photonspersecondis therefore

n � 55J� s
3 � 61 � 10� 19J� photon

� 1 � 5 � 1020photons� s�

2. (a) For this reaction,∆n̄gas
� 2 � 1 � 1.

∆Ē � ∆H̄ � RT∆n̄gas
� 242kJ� mol � �

8 � 314510 � 10� 3kJK � 1mol � 1 � �
298� 15K � �

1�
� 239� 5kJ� mol�

(b) 239.5kJ/molis
239� 5 � 103J� mol

6 � 0221420 � 1023mol � 1
� 3 � 98 � 10� 19J

perphoton.Thefrequency is

ν � E
h

� 3 � 98 � 10� 19J
6 � 6260688 � 10� 34J� Hz

� 6 � 00 � 1014Hz �

Thesephotonsarein theyellow-greenregionof thevisiblespectrum.

(c) Themomentumof thephotonis

p � E
c

� 3 � 98 � 10� 19J
2 � 99792458 � 108m� s

� 1 � 33 � 10� 27kgm� s�

Thismomentumis transferredto thetwo chlorineatoms.Thetotalmassof two chlorine
atomsis

m � 2
�
34� 9688amu� � 69� 9376amu � 69� 9376g� mol

� 69� 9376 � 10� 3kg� mol

6 � 0221420 � 1023mol� 1
� 1 � 16134� 10� 25kg �

Thechangein thespeedis therefore

∆v � ∆p
m

� 1 � 33 � 10� 27kgm� s
1 � 16134� 10� 25kg

� 0 � 0114m� s�
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3. We cancalculatethe interplanardistancesfrom the anglesusing the Bragg formula d �
λ � �

2sinθ � :

Reflection d (Å)
100 3 � 871
110 2 � 738
111 2 � 234

Theratio of d100 to d110 is 1.413.This is very closeto 	 2, sothestructurecouldbeeither
simpleor face-centered,but body-centeredcubic is excluded. The ratio of d100 to d111 is
1.733.This is verycloseto 	 3, sothestructuremustbesimplecubic.
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