56 LHelect the ibbm that 15 the contribution to the
coerEy of the E:’SJ_.-._. state duwe b dH - b

Q57 Select the item that i the contributon to the
energy of the 225”-1 shate die to §H 4.
58 Select the item that is the contribuetion to the
energy ol the 'E"l'ﬂll..-& sbate cle Lo #H[Jarwi-u-fy
0539 Selece the item that is the copteibaation o e
onergy of the 3P40 state due to 5H . ]Eﬁ

st the

i Seleet the wem thar = the conteiba
coergy of Lhe o2 Pgpo stats dne 1o TH grwin-

KEY for Q56 to Q60 )

A 0 E ~qzo’Ey
B LotEy F o —ta'Ey
& ra’En G =o' Eg
N - iIJEfL":'_E.n H - :T}“‘:! Fr

(i1 The key vo 061 containg a mumber of shate-
ments principally concerning the variational freat-
meent of the lydrogen molecube jon, HY . Options in
thee kew rofer do the tral wave function

gy = A el 4+ Hn":ff]

whers yr (e il waie) are certain given Tunctions,

and the expectation value, (£, of the tobal energy

of the dbsctron dn the siate represented byoab . The
symbol i the key iz the interprobon: separation.

Clhestesee thes b frne stabemnests.

KEY for ()il

A For giveas [, the warkatiosal ethod applied 1o
¥ deternines values of A and & such that (E)
gives Bhe Towest valoe of the total energy of the
wm for that vidoe of B that can be found with
given functions 1 (r) and i)

B For given B, the variational method applied Lo
gy determines 4 and B such that {EY gives thie
levawst, possible waloe of the electrome enecgy
that can e found with the functions o (r) and
Hgir).

1 For given &, the vamational method appled to
vy finds valoes of A sl B osuch that (E) gives
the lowest possible value for the electronie on-
ergy for that fixed vadue of &

D Tonoorder to find the total energy of B | the vari-
aticooal method nomest e complemmied] with a
kenewlelge of how the ipdecprobon mepalaion en-
ergy depends on -

E  For given B, the vacistionsd method:applied to
gy gives values of A and I sach thas (E) mives
thir lowssi prpssilde vadue of the total energy of
H. for that ficed valueof &,

F The variational method applied to 1, finds sal-
e of A and BB osuch that (B} gives Ul lowesst

(=

passible value for the total energy of HY
G There iz only one trae statement in & F.

062 and Q63 zhare the same kov and refer to the
hydrogen molecule ion, HY, discussed in Part B of
Tinit 16. The dissociation energy of the ion for sop-
aration inte a neatead hydrogen atom an s geowend
state and o free proton is 2,708

062 What s the mimimum enecgy pequived tozep-
arate the ion into two free protoos sod s fres elecs
tron?

63 What s the minimm cnergy regquired 1o sep-
arate the won mte a free peobon a2 hydeogen atom
in its first excited state?

EEY for Q62 amd 063

A eV E 1300e¥
B 742eV F156LleV
Coo12teV G 1§40eY
b o108leV H 722V

CHad and] 065 share the same key and eoneern the
minimmn energies regquired o dissocade e gronmd
state of a vdrogen moleoule into various final states,
I each ease, von are bo seleet foom the key the item
that is closest to the enerpy in question.

G4 What is the minimom encrgy regquired to obe-
tain two free protons and two free electrons?

s Whad 15 the wioummn enecpy required 1o ob-
tain two bydrogen atoms?

REY for (364 and OG5

A BLTeY E 14.7eV
B 27.2eV F 13a.6eV
C i8leV G 4.5eV
I 153eV H 284



