%
= 1.26

Y

-n’E
E

o

-22(-5.39¢V)
13.6eV

4-20. E=-Z"E/n* 7=

4-24. (a) The reduced mass correction to the Rydberg constant is important in this case.

R=R_ _ 1 |- R, 1. 5.4869x10°m ™! (from Equation 4-26)
1+m/M 2

E

n

-hcR/n? (from Equation 4-23)

E, = - (1240eVnm) (5.4869% 106 m™'10 minm)/ (1)? = - 6.804 eV’

Similarly, E, = -1.701 eV and E; = -0.756eV

(b) Lymancisthe n=2 — p= 1 transition.

he he 1240eV-nm

_ = 9~ El — A't! = =
Y E,-E, -1.701¢V-(-6.804¢V)

= 243 nm

Lyman {3 is the n = 3 = n = 1 transition.

he 1240eV-nm

Ag = = = 205 nm
E,-E, -0.756eV - (-6.804¢V)
2 2,4
141 @) i-qf, - eZ ™€ (from Bquation 4-28)
2nwn?

_ emcz(kez)z(l)z __ec [kiz]z _ eco?
2an(he)?(1P  (B/me)\ e A,

_ (1.602x1071°C)(3.00x 10" nm/s)

1 )2
[ J = 1.054x107% 4

0.00243 nm 137
(b) g s 2_ | emk*e? i _ eh
H=id=ina, = T = —
27 mke? 2m

_ (1.602x1071°C)(1.055x 10345,
2(9.11x1073! kg

= 928x10%# 4-m?

or
= (1.054x10734) 1 (0.529x 10" "m* = 927x10°%* 4-m?



4-56. Centripetal acceleration would be provided by the gravitational force:

12
2 GM
Fg= gMm _ mv M = proton mass and m = electron mass, so v = [ —]
F, > . .

I d

L=mvr=nh— r=n%/mvor

p=__Bh 2 nN and, r, = n’1’ — a, = i
" mGM/r)® " m*GM " GMm® °  GMm?
The total energyis: E= —mv? + | - GMm | _ lm GM| __GMm
: 2 r 2 r 2r
g - - GMm __(GMm)GMm? _ _G*M’m®
" 2r, 2n?n? 2n%H?
2342...3
The gravitational He line is: AE = E,-E, = GMm|1_1
21 22 32
Ap - (6:67% 107 Nom Y/kg 2 (1.67x 1072 kgy? (9.11 x 1073 kg)’ (0.1389)
2(1.055x 10734}
= 5.85%107%%J = 3.66x107 eV
-98
g=AE_ S85xI0 T _ gr8x10755
b 6.63x1073Fs



