whick, one 15 now believed o be the most likely theory,
anad paying particular attention to this theory in your
“anzwer. [Nete: You can give a perfecily satisfactory
answer 0 this gquestion based on 281 alone. If,
however, you choose to bring in information from other
OLU courses, or elsewhen:, you should give references 1o
YO soimees. | (e more Sreen alsonr 130 words)

(i) Discuss, with reasons, whether or not you would
expect 1993 KA to be near-spherical in shape.
| e R P SEReCe s )

Doestion 4
Thiz question relates to Book 2, Chaplers -3, and
carries (2% of the marks for this assigrmen!

Before vou attempt this question, you peed o rend the
following extract from an article that appeared io the
popular astronomy magazine Sk & Telescope in
December 1993 about observations of the composition
of the surface of Pluto. This article elaborates on the
fitele we say aboot Plote o 5281, but ot does oot
introduce any imporan new concepds, [Commens; the
ferm ‘pucron’ means microaneire, @wm, hat this s non
important to your understunding of the extract.|

A team of 10 American and French researchers
has discoversd that the wes on Pluto™s surface are
overwhelmingly dominated by nntrogen, not
methane as previously thought. Using high
resolution spectra obtained m May 1992 with the
3 8-meter United Kingdom Infrared Telescope on
Mauna Kea, the researchers found a weak and
previcusly onseen absorption at 215 microns
atributed 1o My e, Tobias C, Owen [University
of Hawaii} and his colleagues conclude that, w
have besn detected at all, the frozen nitrogen must
constitute about 98% of the surface wes, [ hkely
exists as either marble-size lumps or heavily
fractured sheets. The researchers also contirmed
the presence of methane (CH.p ice, which was
figst discovered on Pluo in 1576, and discoversd a
trace of frozen carbon monoxide. But ne evidence
exists for water 1ce of frozen carbon dicxide.

The team’s findings have far-reaching
implications for theores of oiner-planet formation
and evolotion, First the very tenuows atmosphere
of Ploto, discovered in 1938 duning a stellar
cocultation. must likewise be dominated by

relatively heavy nitrogen gas rather than lighter
methane, The presence of molecular nitrogen also
pleases cosmic chemists, who predicr that M. iz
abundant an the interstellar mediom. and by
extension in the nebula from which the planeis
Togrmed,

Manetary scienbsts conbinee to debare how much
Plute and the like-size body Trton have in
common. The Iwo apparently formed at
comparable distances from the Sun. Bur much of
Trton's volatile matertal probably botled away as
the huge satellite was dragged oo orbiat around
Meptune, leaving it somewhat denser than Pluto.
While the pew fndings are important, a real
understanding of how Pluto and Tricca fic in the
overall scheme of the outer solar system will have
1o await much-improved spectroscopic technigues
and, especially, Muture visits by spacecraft, Thus
planetary scientists earnestly hope NASA will
fund the proposed Ploto Fast Flyby mission for
E:lrl}' rm The next cenlury

(2] (F prarks)  Bearing in mind Pluto’s dengity {Table
Lobah supgest, siving vour reasons. whal 11s core 1=
likely to bz made of, assuming Fluto 1o be o
differentiared body. {Hte OF TWO SERTSHEes b

(hy (2 miarks) (i) According we the extrect, in whar way
has our knowledge of the dominant component of
Plute’s atmosphere changed, and (bazed on whar you
have learned in 5281} what are the resulting
impications for the likelibood that Plore would be able

by retain ity amosphere for a long Gme?
[ange or fwe sentences)

{in) Canven that nitrogen i 20 abundant on Ploms (ar least
on s sorface), cxplaiin what this implies about the
lemperature in the solar nebula where Cand when) the
Pluto-forming  maverial condensed. [Mode: For the
purposes of this answer. vou may Jprove the possibility
that Pluts™s mitrogen is 3 produect of chemical breakdown
it ammonia (MH; L {ovte OF Nea SeRieices)

(111} The last paragraph of the extract refers to much of
Triton's vidanle marenal having been “botled off” when
Triton was “dragged into orbit arpund Meptune’. Explain
how the imterior of Triton 15 likely 1o bave been heated
during thiz event. (e or thiree senrences)




