Q33 Select one oplion to deseribe thet spectrum of
the momentum opegator for a free particle moving in
o dimension.

Q34  Select one aption to deseribe the spectrum of
the energy aperator for a hydrogen atom-

Q85  Select one option 1o describe the spectrum of
the energy operator for a particle m 2 fmibe oo
dimensional square well,

KEY for 32 to 35

A single diserete real nomber

A Bnite set of several discrete real nuihers

Ay infinite wet of discrete real numb-ers

All thee complex mumbers

Al the real pombers

All the real mumbers greater than or equal Lo a
rertain real mumber

e I o (e B - B

G All the real numbsers greater than or equal to o
cortain real number €7, together with o finite set
af diserete real numbers less than C

H Al the real numbers greater than or equal to a
cortain tead number <, together with an infinite
aot of diserete real numbers less than O

PART D (Unitz 12-14)

Q3 and (37 maindy concern [lrutf T8

()36 concerns a rotating moleculs in an orbital angu-
bar momeentum state represented by the normalized
wive Tunction

W8 @) = a¥y (0,0} + bY: o8, ) + ¥y 1 (8, &)

where o, b and ¢ are complex constants, and ¥y g {#, 9.

Yyol8, @) and ¥ (@, ) are the sphesical harmonies
in Tahle 11-2 an FT p. 485,

036  Whal is the probability of pliaining the valiae
972 when the square of the magnitude of the arbital
angular momentum of the molecule is pasired?

KEY for (36

A D E e

Bl Folal +cf*

o |ef G al® + |o* + 20
[ H Lla+cf

037 refers 1o the spinor of functions
LT
il = ¥
e

where Y and ¥y are spherical harmonies.

= 1.|-|_|:|]I'I.

Q37 What spimor of functions is ecqual o L4, where
{.. is the operator representing the s-eomponent of
thee arbital angular momentum?

KEY for (37

A (aVEBNe Yial"

B (W2 0

¢ (B2t 07

D A=Y, Yol

E (RfavEa¥i, —Yial"
Fooiaair, Yol
G Y Yial'

H #-Yo — ¥4}

Q38 to €42 maindy concern Unat 13

Q38 to (42 concern the stationary-state wave fune=
tions 1, ) e (1, @ 0) of the Couboml moded af the Tiv-
dromen adaorm.

Q38 Select from the key the throe items that corre-
spond to wilid combinations of values of the guantum
numbers a0, .

KEY for (32

A Waa oy | 1

H 'ﬂ!"u_lgl_“ F t‘-l‘ll..;.:J

O 4 G tha7re6.aan
D ‘-!:’2.-:-.13 H Yoaraara

039 ta (42 share the same key, which consists o
svadid] hydrogen wave functions. Tn each case, you are
to select from the key the wave functions that have
the specified property or properties.

Q39 Which three wave functions represent stalis
of the same energy?

Q40 Which twe wave functions represent. states wf
the same energy and have the same § dependence?

41 Which fwo wave functions have pricisely ot
nade in their + dependence for finite positive r?

€42 Which #wo wave functions have the same &
dependence and the same dependenee?

KEY for (39 to (342

A tvg g E 0
B Waga F oty
G A Go%hg
LA H a00



