Chemistry2720Fall 2001Assignmen8 Solutions

1. One550nm photonhasanenegy of

_hc (6.6260688 x 10~3*J/Hz)(2.99792458 x 10°m/s)

E=h =3.61x 10719,
VA 550% 10-9m X
55W is 55J/s. Thenumberof photonsperseconds therefore
55J/s

= 1.5 x 10*°photongss.

"= 3.61x 10-193/photon

2. (a) ForthisreactionAngas=2—-1=1.

AE = AH —RTANgas
= 242kJ/mol— (8.314510x 10 >kJK ~tmol~1)(29815K)(1)
2395kJ/mol.

(b) 239.5kJ/molis
2395 x 10°J/mol

6.0221420 x 1023mol!
perphoton.Thefrequeng is

=3.98x10°19]

E 3.98x 10719J
h ~ 6.6260688 x 10-34J/Hz

V= — 6.00x 10 Hz

Thesephotonsarein theyellow-greenregion of thevisible spectrum.
(c) Themomentunof the photonis

E 3.98x 10719

- = — 27
¢ = 2.0979258% 1Pmys _ oo X 107 kam/s

p:

Thismomentums transferredo thetwo chlorineatoms.Thetotalmassof two chlorine
atomsis

m = 2(34.9688amu = 69.9376amu= 69.9376g/mol
69.9376x 10 3kg/mol
6.0221420 x 1023mol~!

Thechangean the speeds therefore

= 1.16134x 10 %°kg.

Ap  1.33x10°2"kgm/s

AV= — =
V= T T 1.16134x 10 5kg

=0.0114m/s



3. We can calculatethe interplanardistancedrom the anglesusingthe Bragg formulad =
A/(2sinB):

Reflection d (A)

100 3.871
110 2.738
111 2.234

Theratio of digg to d119is 1.413. Thisis very closeto v/2, sothe structurecould be either
simple or face-centeredyut body-centeredubicis excluded. The ratio of digg to di11 is
1.733.Thisis very closeto /3, sothestructuremustbe simplecubic.



