












Kuwata Chemistry 312 Spring 2008 

Test 3--Page 7 of 8 

 

2
21

2
1

21

1
CM X

mm
m

X
mm

m
X

+
+

+
=   

21

21

mm
mm
+

=μ   22
22

2
11 RRmRmI μ=+=

 22
vv

rotrot )1()1()(or    )1()( +−+==+== JJDJJBJF
hc
EJBJJF

hc
E   

2
v

2v22 8
or    

8 Rc
hB

Rc
hB

μπμπ
==    2

3
v

v ~
4
ν
B

D =    

)/exp((constant) kTEgN iii −=  12rot += Jg  

ν~
2
1v)v(vib ⎟
⎠
⎞

⎜
⎝
⎛ +== G

hc
E   or  νν ~

2
1v~

2
1v)v(

2
vib

exG
hc
E

⎟
⎠
⎞

⎜
⎝
⎛ +−⎟

⎠
⎞

⎜
⎝
⎛ +==  

μ
ν kc === ν~2π2πω  

e
e D

x
4

~ν
=  

2)(
2
1

eRRkV −=   { }2)](exp[1 ee RRahcDV −−−=  
ehcD

a
2

2μω
=  

h = 6.62608 x 10-34 J s h = 1.05457 x 10-34 J s c = 2.99792 x 1010 cm s-1 

1 J = 1 kg m2 s-2 1 u = 1.66054 x 10-27 kg 1 eV = 96.485 kJ mol-1 = 8065.5 cm-1 

  

1 
H 

1.0079 

                2 
He 

4.0026
3 
Li 

6.941 

4 
Be 

9.0122 

          5 
B 

10.81 

6 
C 

12.011 

7 
N 

14.007 

8 
O 

15.999

9 
F 

18.998

10 
Ne 

20.179
11 
Na 

22.990 

12 
Mg 

24.305 

          13 
Al 

26.982

14 
Si 

28.086 

15 
P 

30.974 

16 
S 

32.06 

17 
Cl 

35.453

18 
Ar 

39.948
19 

K 
39.098 

20 
Ca 

40.08 

21 
Sc 

44.956 

22 
Ti 

47.88 

23 
V 

50.942 

24 
Cr 

51.996 

25 
Mn

54.938

26 
Fe 

55.847

27 
Co 

58.933

28 
Ni 

58.69 

29 
Cu 

63.546

30 
Zn 

65.38 

31 
Ga 
69.72 

32 
Ge 
72.59 

33 
As 

74.922 

34 
Se 

78.96 

35 
Br 

79.904

36 
Kr 

83.80 
37 
Rb 

85.468 

38 
Sr 

87.62 

39 
Y 

88.906 

40 
Zr 

91.22 

41 
Nb 

92.906 

42 
Mo 
95.94 

43 
Tc 
(98) 

44 
Ru 

101.07

45 
Rh 

102.91

46 
Pd 

106.42

47 
Ag 

107.87

48 
Cd 

112.41

49 
In 

114.82

50 
Sn 

118.69 

51 
Sb 

121.75 

52 
Te 

127.60

53 
I 

126.90

54 
Xe 

131.29
55 
Cs 

132.91 

56 
Ba 

137.33 

57 
*La 
138.91 

72 
Hf 

178.49 

73 
Ta 

180.95 

74 
W 

183.85 

75 
Re 

186.21

76 
Os 

190.2 

77 
Ir 

192.22

78 
Pt 

195.08

79 
Au 

196.97

80 
Hg 

200.59

81 
Tl 

204.38

82 
Pb 

207.2 

83 
Bi 

208.98 

84 
Po 
(209) 

85 
At 

(210) 

86 
Rn 
(222) 

87 
Fr 

(223) 

88 
Ra 

226.03 

89 
†Ac 
227.03 

 
Note: The f block has been omitted for the sake of space.  You will not need to 

refer to them during this exam! 
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