Select the oplion that is equal to ¥z, m/w)
KEY for 7

A DBy () 4+ Gy ()

B =ill8yrylx) — 100G n)

O W8 () — 060 ()

B =l Sedy ) + LG, L]

E 0.8 0x) + 06y {r)

i AL By (] — 0.6, ()

G 0B Lr) — Uiy [x)

H -8 {x) + Dby ()

Q8 Consgider astate of the harmome oseiilator with
wave fnnction given ab all times £ Ly

Fir, t) = (Afm) Y expl—(Ax? + iB81/2)

where A amd B are positive real constants. Select
the option that iz equal o mfh.

KEY for (&

A ZA/B E Afl2B)
B 2H/4 F  Bfi2A)
) ALE G ANWVIB)
D B/A H B/{y24)

00 aned Q10 share the same ey and concern the
fdboeang aperators:

P, = —ifidfder 1= (=p, — paz)/h
1

Ho = pi/2m = if.
V= fmutr® K= ol
]'-] = i-]u N 1||-"- fa — Ii

09 Solect the fhoee operators that commute with

,:. ,
Q10 Select the tuo oporators that do net comomite
with i

BEY for O sl GG

A |
B H; F 3
o %
D H H L

Q11 te Q1T mainly concern ol 6

Q11 to €17 coneern the scattering of a beam of part-
ieles of mass pe and closely defined energy 255% /32m L*
by a one-dimensional finite square well of width 2L.
The priential coergy function is given by

. Ml forfe] = L
¥l= ’ 5
oh* 32m L™  for|c} > L.

The space-dependent. part of the wave lunction is

Wr) = Ay explika ) + Agexp{—ikyx) forz < -L
) = By explikpe) + By expl—ikyr) for|zl £ 4
fr) = O expilikex) + Cyexpl =iker) fore > L

where Rk, kg and ke are positive real constants.

011 to (13 share the same key and concern wave
numbers,

Q11 Select the oplien that is equal Lo k.
Q12 Select the aption that is equal to ks,
Q13 Select the option thal i equal to ke
KEY for 1L to Q13

A LJL E /L

B o2/L F o 2x/L
0. 3L G 3=f2L
D 5f4L I 5x/2l

Q14 te Q1T concern the general case when Hp and
f1; are arbitrary complex constanls.

Q14 Select from the key the tun opticns thal, e
coual to (B = Bi).

KEY for Q4

A LA A Ag) E Oy +0%)
B ild; = As) F il = Ca)
L =iy Ag] G =0y 4+ )
D —=ifd, = Aa) H =iy =gs)

015 Select from the key Lhe fwo options that are
eoqual to (B 4 Bz ).

BEEY for 05

%i[.-h + Ay E
iy = Az) I
—“Eif.‘l; + Azl L

#C + Ca)
${Cy — Ca)
=3 + )
=3¢y = Ca)

o B I = R

€16 and Q17 shave the same key aml coneern prob-
aldlity currents.

Q16 Which, if any, of the options A-F is equal to
the total prababafity eurrent for |=] £ L7

QLT Which, if any, of the options A-F is egual to
the total probability cusrent for [of > L7

EEY for Q16 and )7

A (hkefm)( B + B

B (k) By — B

C {likg/m)| B+ B2

D (fky/m)|B) - By ?

E  (hkgfmi{B + B (B — B2
F o (Al ) (B — B ){ By + B2
G Mone of the options A-F

Q18 to Q21 mamdy concern Unit 8

8 and QLT concern the proton, wikss gyromag-
nethe ratio is 267 = 10871 T



