Q18 Selevt the option that is closest to the Landé
g Factor For probon sphn.

KEY for Q18

A 2TH E 558
B &.81 F 6.3
o 428 GRS
D 513 H-1L15

1Y Select the option that iz closest to the fro-
queney of radiation emitted by protons making Eran-
sabaons from states ino which the spin = anti-parallel to
a magnetic field of magpitode 1T toostates o which
thr spin b pacallel toothe mwagnetic field.

EY for (1D

A N2G= 107 He B 0.72% 10F He
B 0.3 = 10° He F' 0BG = 107 Ha
O 138 10% He v L29x 107 He
D D43 x 10F Hz H 1.72x10% Hz

020 and Q21 share the same key and concern the
angular monpsntun operador L.

Q20 Selert the tun stioms that are not SEen-
funetions of L.. Y R

€21 Select the bwe options that commute with L.
[Hint: In plane polar cobrdinates = reosdoand 5=
raing. where v = 5% + 3 ]

KEY for Q20 and 021 i\

5
E r+iy 'l.":”._ f[':
Fox=iy T ]
G {r+iy o’

(e —iy)?

AR 1;"-:9'.:‘1[)
Byl & At -s'ff{'l
€« Faso

5 T T TR R H
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PART € (Units & 11)

OV fo (RS mpaendy coneeri ek 8,

022 1o 03 share the same key and concern spinors.

22 Select the fwo options that can represent 2pin
states of an electron,

323 Select the tue options that differ only by a
phass factor of unit modulos,

124 Belect the option thad i3 orthogonal o
{1} 2:."..
KEY for 022 to 024

A Ltn 17 E la-i 1T

B Ifin+ia) i FoUi—i) (1487
¢ jl+n -7 G Ya-i zT
Do+ -0t H g+ -0

CE25 coneerns s state for which it has been found that
tlie eommeponenl of electron zpin, in the direction with
spherieal polar angles # = 503 and ¢ = ﬂ'ln"'i._ 1= Itln'lﬂ.

025  Caleolate the probahilicy that a measarement
of &, will yield the value fif2, and select the option
that is pearest Lo your answer.

KEY for 025

A 0.1 | R
B 2 F 06
L GOy
I 04 H 08

86 o Q84 aindy comeern Und 10,

126 tox 2 share thee samee key and comncern the com-
plex matrices

a =[=1 0 1J"

b =[-i 1 @7
0 1 i

M =0 i 1
10

26 Select the option giving a’hb.
(327 Select the option giving b Ma
Q28 Select the option giving b"hWTa.
Q28 Select the option giving {ib) a.
KEY for Q26 to 020

A =1 E 0
B = | Rk
' xR
B =14} H 2

330 and 31 share the same key and concern b
quantum states reprosented o the general notation
v @ and ¥, The matrix notations for these states
are @ and b respoctively. The Schridinger notagions
wre P} and Flr), respectively.

Q30 Select the Hhve options that are equal to {9, 38}
331 Select the dhree options that are equal bo (8, F).
KEY for 030 and Q31

A all E. @ ix)jdix)
B (a'b)* F &) {x)
' bla ' ff"m B ) )
0 (bia)® H Jmﬂ,_. W{x) @ (x)edr

Q8 Lo Q85 mumerily cortcern Undt 11,

02 1o Q35 share the same kev, Each econcermns the
spictrum of an operator. Inoeach case, select the
opdion that best describes the spectmum,

0332 Select one option to describe the spectrom of
the position operator for & free particle moviog
ong dimension.



