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In 1996, sciengists dnalvsing the trajpectory of the spaceprobe Gradilea as it
passed close by Jupiter's satellite Io were able o determine o's internal mass
distribution (which had never been done before). From this they concluded thas
1o heas a dense, presumably iron-rich core secupying about 35 of Io's volume.

fa}  Sketch (roughly o scale) a cross-section throwgh Io (froom s centre Lo ats
surface), marking and naming the three main covmpesitional tayers that il may be
expected i have, bearing in mind the evidence presented m the introduction. For
each named Tayer, give a suggested composition; emphasizing the differences
between the favers.

(h  Describe three heat sources that could have led 1o To's differentaation (re. that
preceded differentiation). For each of the three, discuss whether it can contribate
significantly 1o lo's present-day volcanic activity.

fay  Explain, using a diagram, how solar heating of planctary stmospheres jrives
vz v Hadlbey cells.

(b} What general effect does the rotation of a planet have on its Hadbey cells {or
cormvection cells), wmd whit are the different outoeames m the amospheres ol the
Earih, ¥Wenus, and Jopiter?

{r}  What effect do Hadley cells have on the differsnce m surface temperature
hedwern the syuzionial regionsand regrons al hipher Tatitodes?

Supposs that a hikaltic meteorite has been found on the Earth, which the experts
state confidently io have come from hars.

{1 Describe the evidenee that hos probably been used 1o identify Mars as the
parent body. You should consider

= e

* isntopic evidene

= mineral composition

= physical chirscienstics

b} Srate why other parent bodies would have been ruled oot as likely sources of this
meteanke.
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