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Q15 [Elecrronic sirechore of atoms | The first ioniza-
tion energy of rubidium s approximately 4.2 ¢V, What
wre The guantum numbers of the electron whose removal
froom the rubidivm atomy in its growml siate requires
4.2eV of energy? Choose from A-D in the key the
vl of w1 and from E-H ihe leter comesponding to the
vitlue of §, Pencil across mee cells in row 15,

EEY for Q15

PART L

Tl qrerestionns i b peert velobe fo URit 16,

D16 [Exveiesivs prineiple] The key Dists a number of
electrically neutral particles, using the nodation 52X For an
psotope of clement X with mass mumber A and atoemic
numnber £, Which nea panticles in the key ane nof sabject
to the fpenerabzed) exclozion principle? Pencil across
fai cells inrow 16

KEY for Q16 ¥
A A carbon monoxide molecule (7 + 70).

R

A atom of the helium isotope 3He, « e
€ A nitrig oxide molecule (9N + SO0 | L
I3 A berylliem aom §Be.

[

= 13
E A nitrogen aiom M.,
F - A lithiom alom L.~

oA beryllom oxde middecule [;IHL" + I;'{H.

T [Excliecion prnciple] The key contains seven
lacis that rely on guantum mechamcs, Which ome o
these Feets s mest closely reladed o the fectl that mo pang
Termons can share the =ome sel ol quam e numbers’?
Peneil across one cellin row 17,

KEY for (317

A A Tader can produce an intense narow beam of
mOmChromnEaiac |'i_|;j:l.

B Al lemperatures very close 1 absolule sen {EK,
liquid *He. is a superfluid; it is able o How
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unimpecled theough very nurmow channels and exerts
ek drag force oo slowly moving solid objects,

' The scanning tunnelling microseope i based on the
queantum mechamical phesomenon ol wonelling,

[ Llectron waves can be diffracted by tiny crystals in
a samphe: of ceramic placed under an- electron
TN CTOEC I,

B2 The sun hums s ouclear fuel (hydrogen nuclei)
very pradually because proions can only coalesce by

overcoming the strong coulomb repulsion — 4
prosess that oceurs mainly by quantum mechanical
iunnelling.

F  When the core of a typical red giant mons oot of fuel
it collapses ey forme o white dwarf — a stable star
with a mass comparable to the Sun and. a radivs
comparble w thee Earth,

i The pulses Mom a rapudly rotating newiren star are
almwst regular bur sometimes display occasional
“alitches’,

QI8 |White dwarf stars] The Fermi energy of the
clecirons in a cold white dwarl star s B0 10 1],
Estimmde the Pauli pressore eseried by these elecifons,
and select e option [rom the key that is clogest bo vour
extimate, Pencal across aoee cell of mow 15

KEY for ()18

A 1P Nm? E 1PN m-2
B HMNm-? F oipYsm-*
COENm? G 1PN -2
D 10 MNm H 1PN m
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