Fioure 1

A Genifeor image of Tdo ad Dactyl
Step one was gering o reliable volume estimate.
Bused on its light curve, telescopic astronomers
already knew that Ida rotaies i just under 4.63 hours
amed 15 qquite elongated. S0 Gaelilfer scientsts had the
spaceeraft recond [0 snapshots of the craggy, 55-km
lomg body over aspan of 3.7 bours, mone than o full
rotation’s worth. Peter Thomas {Comell University)
and other members of the
these views reconsiruciion of Ida's
gshape. Thomas feels thoet the resultng volume,
Ie [0 k', 15 accurie 1o abouat 10 percent.

e team then wsed
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Dedicing Daciyl’s orbu proved more challenging.
Sttuated about 100 km from [da and moving in the
sarme retrograde direction as Ida's romtion, the Title
satellive appears i 47 Croalides images. But the flvby
praath endded wp very neary in Ido's equatcnal plane
a hig plus for imaging the asereid but a handicap for
walching the modion of s satelie. whose orber s
inctined only 7

M perspective was so poor, in Fact, that a whole
of orbits can fit the observations. Al one
extreme Dactyl moght be just barely within Ida’s
gravitational grp. s very coceninic orbit ecould
measure coughly B0 by B0 km, and Gealifeo’s visil
wimild have comcided with the once-per-year
pocasion when the teo bodies are close wogether, This
scenarie regquires that Ida have a relanvely low mass.
Al the other extreme, a nearly circular 832-by-90-Km
arbit mpdics o thicd more mass for [da; in this case,
Dactyl completes o revolution every 27 howrs, The
peoomlet' s circuit shranks Turther as its parent becomes
heftier. However. computer simulations shiow that
still-tighter orbats probably don’t work, In most cases
they become unstable af the nearest poant o Lda' s
center 15 wnder Mhkm, and Dacy] either crash-fands
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aken from a mnge of 105K km,

Taken 1ogether, these faciors dictate that lda have a
density somewhere between 2.2 and 2.9 grams per
cubic centimeder

{a) (3 marks)  According 1o the exract from Sky amd
Telercape, Kepler's thied law could be wozed o
determine [da’s mass, 1F we Rnow the size and period of
Ductyl's orbit around it. Drawing on whal you know of
Kepler™s third law from page 13 of Book 2, discuss
whether or rot that 15 @ reasopable statement. (Dwe or

Hrree senlemeey)

(b (3 marks)  1F Ida were observed from a viewpoint in
space a long distance north of the ecliptic plane, explain
whether its roation would appear clockwise or

anticlockwise. [ Fwe or three seviences)

(o 02 marks)  Explain how 1da’s hght curve, observed
from Earth, would have enabled Ida's rotation perod o
b deduced. [(Dne ar bva sermfemces)

id} The extroct states that a range of orbits can fir the
Galilen observations. Figure 2 shows some ol Lhe
possible orbils. The one that 15 drawn closest to [da has
an orbital period of @1 700 s (just over 17 hours).
Whether or rot you believe the computer simulations
referred to in the penultimare paragraph of the extract, it
should be fairly obvious to you that no orbl passing
much closer 1o Ida would be possible without hilting it
By calculating the mass Ida must have if this orbit does
represent the actoal orbit of Dactyl, you will have
shated the maxinmum possible mass for Ida,

(1719 marks)  Use the method of ITQ 1.2 (page 14 ol
Book 2% to caleulate this maximum possible mass Tor
Ida. State any assumptions that you make. Express your
result to two significant figures. (e.g. if your value
works out o 4.567 x 100 ke, you should quote it as
4 f w10 ke Similarly 903 = 100 kg should be quoted
3% 90w !;_.|-- ke.) Sl vour working, making o clear

whial vor are doing in eoeh step.




