From equation {7) we see that with y =10 the timse taken for the bath to empty is
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and with y = kf2 the time taken for the fiest hall of the bath to empty is

bayo = [ﬁ-:?lilmrah.' tmisui-:mﬂ {9

Combining (2) and (9}, weobtain the time taken for the lasé half of the bath o
ernpiy as

th = th e = | Deliberate omission! | (10}

Thus thee apswer to the gquestion “how muach Ionger does the Tast hall of the hath
take Lo emply commpared with the ficst half?" is found from (9} and (10 s

7o S S (11}
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Thevefore, the Tast hall takes approximately 2.4 times as long to cmopty as the lest
balf, Furthermore, the first half and second badf take approsimately. 30 per cent
and T per cont, vespectively, of the total time iaken. This = a coneequence of
the primciple that “pressore increases with depth”™, Mow, althoupl these rosults are
pethaps a litthe surprising, they are easily verified with a few experiments, and [
sngprst readers try ik for themsedves!

The possage abome 5 token from anarticle by P Glagster which was published
e jorprnel ‘Teeching Malthematies and s Applications’, Voelme 2 Noo f, 1820,
We bawe mnade some mnor modefications Jor the purposes of Dhe question,

(] Spectfy Bee read problen

Clearly, the article is concerned with wlad happens to the Dath water afier e
plug iz pulled cut; but thiz does not state the problem sufficiently precisely
for the purposes of matlwmatical modelling. e Get, the antlor asks Pwo
questions: a quite specific one, which is apswered ad the end of the passage,
and another more general ope, which in dfect & answersd in Eqguation 7).
Iedentify oth of these. You should be able to specify each in one sentence.

(ii] Sl up o model
(e} There are many syvibols i the passape: A b 5, 4. Fird them all,

explain precisely what each represeots O s tme” will ned dol}, and give
appropriate units of measaremnont.

(] The mathematical model ~ which is the differential cquadion given o
Eruation (6] - i derved in several stages, starting with Equation (L}
State the principle {which you met in Dzl 8 on which the devivation of
Equation (1) 5 based. (Do not reproduce the devivation in the paragraph
lsdimg wpr fo Evpuation (1))

Explain why ¥ = Ay, {A correct answer will describe why it = not ne-
tially neerssary for the bath to be rectangolar for thas forroula fo Tiodd. )
Henioe show how BEguation {3 follows from Equation (2}, and explain bow
Equation {G) follows from Egoation (5).

(r]  As the anthor says at the end of the first paragraph, a number of *ideal
assnmptions [are] made in order to set up the model”. Howeser, anthors
of articles on madolling semetimes overlook assumptions that m fct ave
used implicitly; sl they sometimes stale assumptions that areonot. pe-
ally necessary.  FEach of the following statements could possldy e an
assumption needed to develop this model. For cach statement, decidse
first, whether or noet i (or something equivalent) is explicithy mentomnel
in the passage. and secondly, whether or ool & B actually neceszary o
make that assumption. i erder tooderive Che moded 1 rhe wan deserilsed
1 Lhas puaassnge.
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