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Homework 10 Solutions

AE=2uzB=Hf
2(9.27x10™ J/T}0.35 T)=(6.63x107 Js)f s0 f=9.79x10° Hz

(a) 3dsubshell = I=2=>m;=-2,-1,0,1, 2 and m, =i% for each m,

n I m; m,
3 2 -2 -12
3 2 -2 4172
3 2 -1 ~-1/2
3 2 -1 +12
3 2 0 -12
3 2 0 +1/2
3 2 1 -1/2
3 2 1 +1/2
3 2 2 -12
3 2 2 +12

(b) 3p subshell: for a p state, I =1. Thus m, can take on values —I to l, or -1, 0, 1. For each

m;, m; can be :!:%.

n 1 my n,
3 1 -1 -12
3 1 -1 +12
3 1 0 -12
3 1 0 +1/2
3 1 1 -1/2
3 1 1 +12

With s= —:u the spin magnitude is [§ =[s(s + 1)]Y2A = ([15] Jh The z-component of spin is
S, =m.h where m, ranges from s to s in integer steps or, in this case,

m, =——2—, -%, +%, +%. The spin vector § is inclined to the z-axis by an angle @ such that
mh m, 3 1 1 3
= r = , + ’ 1o
o= ISI N T G LT A R

or 8=140.8°, 105.0°, 75.0°, 39.2°. The Q2" does obey the Pauli Exclusion Principle, since the
spin s of this particle is half-integral, as it is for all fermions.

Foradelech'oml=z-s=l-j=z+%, 2_%
For j== m.:-.é. _i _.1 l i 2
T 2t 272" 22
For m. 3 113
j ’ ]_ zl 212p2




9.13  (a) 4p5,2_>n=4,1._.3,j=g

0w {g) 2] 22

(© J:=m;h where m; canbe -j, —j+1, ..., j-1, j 50 here m; can be

_5 _§_ ,.l 1 35 Izcanbe—ih,—g h, lh lh 3}\ orsh

27 2" 272'2° 2 2 2 2272 2

9-21 (a)  1s%2s%2p*
{b) For the two 1s electrons, n =1, =0, m, =0, m,=:t%.

For the two 25 electrons, n=2,1=0, m=0,m, =:|:%.

For the four 2p electrons, n=2,1=1,m, =1, 0, -1, m, =i%.

2
11-5 (a) The separation between two adjacent rotationally levels is given by AE= (hl Jl,
where ] is the quantum number of the higher level. Therefore

AE, = A
6
Ay = 64¢5 =6(1.35 cih) =810 cm
10
fro === 300107 cmys .5 cup
o 8.10 cm

(b} AEy = hfyy ="I_3

A _ 105x10*].s
T2t @m370x10° Hz)

I=453x107 kg-m?

t\a
W30) (&) The exc: fdom energy s E= fUw) 2T where. 1=z u R?

Foc CO Hae vedweed wees i

™Moy (13w) (1o w
SA= ma R LT T bistu
Heere
Lz 4315 Mo/ ¢® = 8315 0%V / c2
So Lu.c®* = 435xi0%eV | ,,
R &6)1 | ( o , (i340eV- nm)"“
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T 2088w eV )
Thus 0= ~ 52

E,= (DG ax

J

E,= 41 xfo"*eﬂ )

s - R '
Es= D)) a !E;ﬁ 1433 x/0 3aVJ

Uo) Ve Ctan Fﬁ'\.c) g_/No USV% e %oHtmann‘pom\\Jla\ 7 M

PN Hm
K= (%exeeN/)(240K) = 0.02444 ﬁv
Thus I R o S A oV
= 5‘ o= (3)6 | s 1
N: 23 -G /i o lunoTeY/ a4shvao TN
zj;, = [k)e D IN
W2) The absarbed Pt,w‘\'u-ns have Az 364 mm  and theefore Hu
e»v\ur'b:} % S o
, EB‘: hf~ he/A = ('1"10 e,V'V\w_\)/(g'M x:o"nm) = 3.3(9510-qu.
S Yo R>
Ea® 2T
the ey, fn e L=0 b L£=1  Fansitam s
(i2) B2 1
_ E= E-E, = ar ~o0 = 7
T\ws : X! -
Ep= 33bxi5 eV = T > T= ¥/,
bot . |
T= uf* s o= W/ kg = (k)Y it
M, M2 (7)(w)

= Sl w o wels [52)-(4nis MeV) = 476 w0t

ST Mamy 419 U

(e)/ [ jact Es] = (3n)nv0ey-ne)/ ftu.mlo’ev)(&.?:f»*'“'qf—v):

]

Thos R,

=) Ra= 0.1, nw\)




w-’LZ)? The  vilowed gl enevge B = (v+ )t s Y
energy gn Y=0 +o V=i B
E!‘ = gf\,w,- i, = h o,
bot Eg= hf 5o

= hw, /) = L\;,,/m = w,:m{:
<) '

W, = (am) (563 xio>/s) = Q= 354 ;qu /s

'(a), To F.;\d_ K we Qsa,_ . ma:\[f S k= uw®

MEomamg T Mualee T AYF R L?-‘f?)‘(f-b“m"“l‘d = L4 xi0 kg
50

k= mww? = (124 mo""kﬁ_)(a.sq xio" 75" =) k= 1851 N/m

(b) Tn Yo guound shade the ey B Bz 3R, T fud f
Gwmplitode of ¥ vibealal  moton , A , We need o recall fat
E= KiV = Swmvds L, WDhen X s ab it's maximum value

He Kinelic enedy B 2o (e maximom x & e tornina point
o 7 must he zero)

iLkAn = E= Ji't‘-\LJo_

Toos
A= [h!ﬂo/k]

- : R . ‘f
A= L Goss g™ T-9){( 354 w10"/s) /(ISSI_N/M)] '1 = 440 x0™° m

> [A 9500 o]




