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Cruestion 1
This queesiion relates o Book T, mainly Chapriers 4-8,

and carries 2% of the marks available for this
axsigrement,

In July 1996, scientists at the Johnson Spaceflight -
Center published & paper suggesting that they had found
persuasive evidence for the exidence of life on Mars at
sontee pednd in is history, Their evidence was based on
detziled stuhes of & meteorite Trom Murs discovered in
Antarciica in 1984, They found some complex organic
compounds in the metcorite, and some corous
structures reminizeent of bacteri, It appears that the
meteorite had Inin on the Antarctic ice for some 13 (00
yiars, having heen blasted off the Martian surface by an
imipact about 16 million years ago. The age of the rock
is about 4.5 hillion years. The age of the bacterial
strnctures in the rock is poorly determined, but lies
roughly betwecen 3.6 and 1.4 hillion years. At the present
day, there is o evidence for the existence of hife on
Mars, wnd it 15 generally agroed that 2 requirement for
life o have existed in earlier times is that temperatures
should have been high enough to permit the existence of
licpuid water on or beneath the martian surface.

in] (3 marks) What can you infer from Mars"s cralening
record about what sort of region on Mars the meteoriie
probably came from? (Abonut 30 words ar nist)

(hi [I".-rmrl.--.:l Assuming {lat I'|I|.. mcleante evidence does
ndeed indicate the existence of lifie, and that this would
have required liguid water, outfing the evidence that
liquid water was preseat very carly in martian history
and not subsequently, thus favouring an age greater than
|4 hillion years Tor the bacterial structures. BEvidence is
provided in cach of the Chaplers 46 and in Images of
e Cozmros. (About 0 words ar sz}

uestbon 2
Thix question relates te Block 2. Chapter 6, and carries
14% of the macks for thisassignment,

The following reactions represent @ scheme thar has
been suggested for the production of H.50, in the
atmosphere of Venus.

20 + phaton — S0 40 (=4 ; {1

B — B+ 5 B (2)

B+l — 50+ 0 (5

S0y + 0 —80, &40 (4
i

S04+ HyO — H:50), § (5

() 4 mrarks) Which of Ihé: resclions 1-5 reguine a
third body, M7 Explain why M is needed. (Abow 50
wordy at mesty T

(b (6 muerks) Which of the reactions 1-4 AME IECEST -
arily exothermic and which necessarily endothermic?
Juztify your choices: (Aot 50 words ar miosr)

() (4 marks) In one sentence, stale what is meant ['r_-.-
‘oxidation’. In which one or more of resctions -4 is
sulphur u-:EIJJ:-'.td’ Ir|. which re ar_:mn{m is sulphur
reduced? T ot s. i [ 2

NRB I parts (B) and |"|:'J-r mete Hurd reaction 5 s
exeluded from vour congideraiion,

pestion 3
Thix question relates fo Bovk 2, Chaprers & and 7. and
ceerrtes 25% af the marks avallable for this asciomment

The space mission Galifer released o probe into the
atmosphere of Tupiler, Amongst other instroments on
board was a mass spoctrometer, This measured the
relative abundances of molecules in the armpsphere as it
descended, Measurements were obtained from just
above the ammonia clowd layer to a depth corresponding
to just below the hise of the HoO cloud layer indicated
in Figure 7.9 on p. 183 of Book 2. Table | gives the
relative abundances of molecules in Jupiter’s atmo
sphere (at the greatest depth of measurement) compared
with solar abundances. The solar abundance of H, corre-
spomads b0 the value ax ¢ all the hydrogen were in Ha,
Otherwise, the solar sbundunces are caleulped on the
basis of clemental abundances. For example. the cntry
for CH, under solar abundance refers 1o the relative
abundance of C. (Unlike Table 6.8 on p. 155 of Book 2.
the solar abyndance of Ha0 is based on the abundance
of 0,1



