Chem 1410 | Exam 2

Name Date:

1. (15 pts) Consider the 1s3d configuration of the He atom.

a) What are the term symbols of the possible states?

ID/ 3D

b)  Which of these states is expected to be the lowest in energy?

3D

€) Ifyou shine light on the He in the lowest energy state derived from the 1s3d
configuration to what states would there be dipole allowed transitions?

S ey 3[751f5F

2. (15 Pts) What electronic States are possible for the 1041 Ou.configuration of H2.

S i

3. (25 pts) Consider the particle (an electron) in the box problem with a sloped bottom, i.e.,

V=0, x<0
V=(x—%). 0<x<a
V=w, x>a

Choose as H(® the Hamiltonian for the system with an unsloped potential. What is the energy
of ground state of this system to 0%, 1%, and 27 order perturbation theory? If more than one

excited state appears in the sum over states, use only the lowest excited state that the

perturbation mixes ground state.



E (0]\/}0> =:0
00 fo v il Z_ [26 - q>5<,,,{y>m(zg{)a\xj
_.311'2

Lo-£4
_ .2 ,_’0\0\
sy E e
T2 = g I — 3Nzl
Al

4 = CaFX) A oAl (32

-A ;b(z)‘O"c_maL 5 2k =N, =T,
. »003 S & Eten Rl lle = =T
b, = CM/\(U) )l/ = (,A,(,m(li—{x~é>>

' = gm(qj H-/J,M(U>J7( rs /.u/r\(g: (01 Adm(ra'x)‘“

1 26 %aun (72 roon (EE0 Ax

<ylvy
the 157 and. T%MQM S have &74/;7 KE con b

7%1 i //AW Jus lroth K Farl PE conWibudins.

5 The 5P4¢¢.€lg WW%VG/W & QB{)
S B@VIO‘//&W

_,b_./—/'/
E@: 574 v €

Solve %’l/ i 7@/’ vz | 17/31’




