Your solufion

You should write a brief account of your solution to this problem. Question | of
this TMA, and the drug therapy and skid marks reports in Ondt M, all provide
useful examples of whal is required. We suggest, however, that for definiteness yon
should bage your sclution on the summary of Section 4 of Unit M, and that in your
answer you should make sure you deal with the following points.

(i) Speetfy the real problem

Formulate in your own words clear statements of the general and particalar
problems to be solved. [4]

(i) Sef up o model

Define precisely all of the parameters and variables vou use, select symbaols to
represent them, and give appropriate units, {For example: W is the distanoe
hetween sucoessve sposd humps, in metres™.) [5]

Carefully state the simplifving assumptions which you have made in formulat-
ing your model. (For example; ‘Tt is assumwed that while & car is speeding up
alter crossing a sped hump, its acceleration iz constant.') [5]

For each of the two phases of a ear’s motion, while it is aceelerating and while
it is braking, write down a foemuls relating the maximum speed the car atlains
to the distance it covers, using the symbals yvou have defined previensly. [4]

(iii) Formmlate the mothematical problem

Explain briefly how the two formulas vou wrote down in the previons part may
be used to find a relationship between the distance between the humps and a
Car's masdmum speed, [2]

{iv) Solve the mathemalical problem

Obtain an equation giving the sepacation of the humps in terms of the maxi- {'L[
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(v) Inferpret the solubion

(a) Cualifative inferprefabion

One: might guess that halving the speed limit would necessitate halving
the distance between the humps - but i this s0? By sketching a graph
af the separation of the humps against the maximm speed (and without
introducing any specific vahies for the parameters), disewss how the spac-
ing of the speed humps depends quelitatively on the speed Timit imposed,
all other parameters beang kept constant, [4]

State whether the separation of the humps will increase or decrense, ae-
cording to the model in pare {iv]), as & result of the following changes,
assuming in each case that all the other parameters remain unchanged.

#  The speed over a hump decreases.
= The sxeleration betveen humps inereases.

Give reasons for your angwers, and state shether or not the behaviour is
what vou would expect from comenon sense. [4]

(b Chisnditabive aolution

Mow use your maodel from part: {iv) to obiain a gueenlilaiie answer to
the initial question: that is, to suggest how far apart the spesd hamps
shonld be positioned along the roml through Millbrook, and how many
are needed. You should clearly state the data values you decide upon,
with reasons for vour choices. Your Gnal answer should bein the form of
instrpctions on the sting of the speed bumps along the road which could
ber uniderstood by a non-mathematician. Yoo might like ta support. venr
answer with a sketch showing the pasitioning of the humps along the road
through Millbiook. [10]
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