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9-21. E,, = o7 (Equation 9-14) where 7 = Emif for a symmetric molecule.

2 (he) 197.3eV sum)’
g o _Ah) (197.3¢V nm) ~=1.78x10%eV

mr;  me’ry (16uc)’ (931.5x10% fuc?)(0.121nm)

9-22. For Co: f=642x10°Hz (See Example 9-6)
E, =(v+1/2)hf (Equation 9-20)
(@) E,—E,=3hfI2-hf I2=hf
=(4.14x10™ Vs )(6.42x 10" Hz )

=0.27eV
(b) L g BRI (from Equation 8-2)
My

0.01= e—{u.z?);{s.emo-s}r

In(0.01) = —(0.27¢¥)/(8.62x107eV I K) T

B —(0.27e¥)
~ In(0.01)(8.62x107eV /K

T =630K



9-23. For LiH: f=4.22x10°Hz (from Table 9-7)

(a) E :(v+1f2)hf=50:hffz:(4.14x10“5eV-s){4.22x10”3.—);’2

E, =0.087eV
) u=-"1"2  (Equation9-17)
m, +m,

(7.01602)(1.0078u)
(7.0160u) +(1.0078x)

() f= 1 F (Equation 9-21)
2r U

=0.8812u

o=

K=(2xf) p=(27) (422x10°Hz)(0.8812)(1.66x 10" kg /u)
K=117N/m
(d) E, = n2k2/8m}f - 35,2 znzhl/EmE"
T~ h/(SmEO )”2

6.63x107* Jes

o~

| 8(0.8812)(1.66x10™ kgiu)(o.OS?eV)(l.sox10—19er.v)]”2

Iy =~ 5.19% 10 m = 0.052nm

9-25. (a) p=—12 _(01)(3545) oo,
my+my,  39.1u+35.45u

n :
b) E, = 57 (Equation 9-14) I = ;)

2 2
: n he he
Eﬂr:2 z:{ z)z%ruzz{z)
ry  2ucr 2uc’E,

hc 197.3eVnm

R =

(26cE, )" [2(10.6uc?)(931.5x10% /uc* )(1.43x10”¢7') |

75 = 0.280nm
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1 |K i .
9-27. 1. f=—_|= (Equation 9-21) Solving for the force constant, X = (271)* u

2T\ i
2. The reduced mass g of the NO molecule is

_ mygmg (14.01u)(16.00u)
my tmy  14.01u+16.00u

=7.47u

3. K=(27x5.63x10"” Hz)’ x7.47ux1.66x10" kg/u =1.55x10° N/m
( Note: This is equivalent to about 8.8 lbs/ft, the force constant of a moderately strong

spring.)

9-29. AE = hf where f =1.05x10" Hz for Li. Approximating the potential (near the bottom)

2 2
x| h
with a square well, AE(2 >1)=(2?-1)| =— | —=h
a - AE( ) ( )[ 2_]”??;,2 v
2
For Li>: %zziiizs_ﬁi
2 2mfu 4 fu
. 112
B [3_;:] 1.055x107 Jes
4 )(1.05x10" Hz)(6.939)(1.66 x 10 kg /u)

=4.53%x10" m = 0.045nm



