05 In which mvo ol the fllowing circumstances
would cjecta fragments from the top of o wolcamc
erupdicn column ke loager o fall to the grousd than
ejecta clasts 1 cm in diameéter froa the top of 2 490 km
high volcanic ereption colomn on the Esnh? Pencil
across T cells inorosw 5.

KEY: for ()5

= A Fragments of the same diameter but higher density,

from an eruption colummn on e Barth of the zame
hezagrhit.
= B Fragments of the same density bat 2 cm in
dameter, Trom aneraption column o the Earth of
_ the same heighl.
S0 Pragments oF the zame densily and same: dimeier,
from a 6 km hirh eroption column on the Earih.

D Fragments of the sume density and same dizmeter,
fronmn 2 A0 ke Bighecrupiion cobummn on & plame
writh the same surfee pravity s the Earth bot a
tesx dense aimosphere,

E Fragmicots of the some density and same diameter,
fromm & 30 ko high eruption column on s planet
with the siome surface gravity as the Earth bat a
less dense atmosphen:

F' Fragments of the same density and same diameler;
from a 40 km high eruption column on a planct
with the same surface gravily as the Earth bot'a
denser atmosphere.

L3 Fragments of the seme dessiry and same diameter,
fromt a #0-kme high eruption colomn oo a planet
with the same atmospheric density s the Earth bl
oreater surface gravity,

H Fragmenits of the samedensity and same diameter,
from o 30 km high eroption colwmn on g planet
with rhe same aimospheric density ax the Earth bt
greaer surlice gravity,

O Choose from the key A-F the one staement that
15 fraeel Pencil acnoss o cell inorow &2
KEY for (6
A Dhypen, Oy in the atmosphens of the Earh
contribates signilcantly o the greenboese effcot.
B Whithoot the greesbouse offect the Earih would, on
averape, beabout 33 K colder,
S The composition of planctary atmospheres above
vy elomsd Tavers 12 the same as that below the
_ clonds.
D The total amount of nitrogen, Mo, in the Eath™s
aimspdere 18 4 finves greater than the amount in
the atmosphen: of Yénus,

v E - The most abundant molecule in the atmosphere of
Jupirer is MH.

++ F The haze sumounding Uranus is composed of
winter oe (HLON crvsials,
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QT Which one of the following statements aboul
clliptical galuxies 15 -frae? Pencil acvess onecell o
o 7.
EEY for ()7
& Elliptical palaxies were spiral galaxics, but the
piral arms have become so tightly wound they can
ne lomger be dstimgushed.
+ B Elliptical galaxies have spiral arms hut we cannot
' distinruish them because of the angle at which we
are secing the galaxy.
0 iptical galaxies generally have a smaller
proportion of their mass in gas and dust than do
_ spimal gakacies.
© D | Elliptical galaxies classified as E10 are sausage-
K—"sha‘mi
" E _Lenticular galaxies are o sob-set of elliptical
-?{:" palaxies.
F _Elliptical galaxies contain predominantly
Popudation I stars.

O8  Which rwe of the following stiements about
isntropic homogeneous universes are trie? Fencil
acriss peeroells inorow E

KEY [or Q8

» A A closed universe hay spherical geometry with a
well-defined centre and the angles of @ riangle
mlding up to less than TEO®.

B A {lat universe expands aceording to Rir) = 1
and s0i2 hyperbolic in geomelry.
#C In hyperbolic peometry, paralbel fines diverge and
there are novedpes o the Universe:
[ Owca small scale, spherical geomeiry may appear
Mat bur hyperbalie gopmetry will noL
E A st umiverse is 2 special case of an open
unmiverse, excepd thal the flat oniverse has o centre.
“F In an open universe, the circumference of a circle
can be grester than 21 times the radivs, in which
case the oeometry 15 the 30 equivalent of saddic-
shapedd.
G A flar universe expands according to Ri5) = &7
and so'is hyperbolic i peomeiry.
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