QU1 [Unesrtainty principle] The statements in the kexy
are related 10 wave packets and the UnBCETaInty prin
ciple. Select from the ke the two corred stlemenis,
aod pencil sross fwer cells inrow 1]

EEY for 11

A A wave packet can only be used 1o describe a
particle if the particle's momentum s Enown

D2 [Three-dimensional infirite well] An eleciron is
confined nside a cubio container with impenetrable
walls, each of whose sides has leagth 2. The piHential
encrgy af the conlined clectron is alwiivs zoro, amld,
acvording 10 quantum mechanics, s encrgy levels are
given by
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exnctly. T B, P
B _AThe more localized a wave packet is, the larser is
| 3 1 3 e il =12 % = = «
the range ol wavelenpths  from  which 11 s where my 12,3 . m L3 =123,

construcled.
T IF the position of the Lpomponent of o particle has
y an uncerdamly Av = 10" m, the r-component of its
mamentum can, in principle, simultancously he
know o o precision of 10- ¥ kgms-

D A non—zero uncertainty Ay in the veceipoent of

s the position of an electron in the ground staie of o

When the electron makes a iransition from jis third
bovwest energy bevel to s lowest encrgy level, a phidon
of electromagnetic radiation is emitted. Whai i= the
frequensy associated with this photon? Choose the ame
correct statement from the key, and pencil across one
cell in powr 12,
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. hydeogen atom means that there is o limit to which 32 dem. 2 B\
it tolal energy can be simultaneously known, @# e E —J.ﬁ- ’
. [P
EIf the encrgy of o particle is measured at a time that - f:__ =i
~_ Known with an uncertaimy of 10- %5, then the B M i _ 34 i A
"5 < uncertainty in the measured energy cannol be R, ¥ Bm DT ] e
- 5 10-241, .. TVE '
e . irreader than ] : . H:JEJF 952 1 Ll
. F n-uncerlamiy - Ap o oan the x-component of 2 { —_:!!;J-ﬂ- L = - ; .
- partiche’s momentum places no restriction on (he : e L) ! O
limits o which #yand o, the y- and z-componens T 32 ,1_:\.]
7 Fils momentum are known. o, D7 H R LE

PART D

The guestions in this part relate o Unir 15,

(13 [Fekridinger's theory] The key conlains seven
stalements aboul the Schridinger equation, and s
application 1o the hydrogen atom. Which fwe statements
are wrong T Pencil across s cells in row 13,

EEY-for 013
Cuusmium mechanics coubd, in principle, be used 1o

study the motion of a satellite orbiting around the
Moien,

B A particle confined o an infinite one-dimensional

square well, can, according 1o Schridingers

= equation, eccupy any oue of an infinite number of
chersy levels,

possible for a particle bound in this vicinity of a

ential well of finite height and depth 10 be derec-

ted outside the well, even though its total gnerry is
less thim the potential encrey at the lop of the well,

One of the inumphs of Schridingers equation is

thal it predicts that fewr quantam numbers, v, [, o,

andd m, are needed 1o specify each quantum state of

an electron in o hydrogen atom,

In general, the higher energy levels of an electron in
a hydrogen stom are more closely spaced in CRErsy
tham the lower encrgy bevels,

F According to the Schridinger theory, the 41 state of

E

a_hydrogen stom is split into 7 different chergy
=~levels in the presence of an external magnetic field.
.-L'::’ml may ignore the effects of elecivon apin. |
I ahydrogen atom, the principal quantum number,
. determines the value of the electron’s eneray
=levels umder all circumsiances,

Q14
£ = 12, amd one of its isotopes has @ mass number A =
6. Which rwo statements i the key are correct? Pencil
across fwer cells inoow 14,

Y for (ild I 'j'
i All isotopes of tlanium contain 3% prdideg, =

L,

. vy g e Ty 8
i 15 in the same period of the Periodic Tible
= as cobalt, Co.

hree oater shells of ti.fﬂilll" hquc?'.___t;u' ture
Al AsBs2gas ELE
A e dom in its ground stade does ned have an

lectron in a stste with n = 3.
L, The clecwon energy levels in titanium are identical
A b these of all other atoms with A4 = 600,
F  The positive charge on the nucleus of the fitanium
X"’l:-iu:ﬂnp: that has mass number A = 60 is smaller by
S 64 1071 C than that on the isotope ST
G A titanium adom in its ground state has at least one
clectron with an orbaral angular momentom guantum

number egual o 3,
C,®

[Heavy afoms] Titanium has an wmomic number of
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