TMA MST204 05 Cut-off date 3 July 1997

This assignment covers Units 17, 18 12 21 and 22

There are five questions in this aspgnment; Question 3 and Question 4 are btk
allotled fewer than 25 marks, however, and the total number of marks fur the
assignment ts 100

Note that there is oo tutor-marked Assignment question on Dnst 20 this unit is
assessed by computer-marked assignment questions only.

Question 1 (Lfnuf (7)

A test rig for a rocket motor consists of a trolley on which the rocket is rigidly
monnted and whicli runs on a straight hovizontal railway track. The rocket e
pasitioned so that its exhaust gases are ejected horizontally and parallel o the
railway track, The vocket burns fuel at a constant rate &, and the exhansi FAEes ane
efected horizontally at & constant speed & relative to the mocket. The tontal inikial
mass of the teolley, the rocket and its fuel s AL During the motion, the tralley
expeTiences o rosistive foree (due to friction and air registance) whose magnitiide iz
propartional to the trolley™s speed. The trolley is mitially at rest: the rocket meator
i5 then started.

(i) Starting from the {vector) rocket vipuation, show that, after the rockel maotor
bas been running for a time ¢, the speed o of the trodiey satisfies the differential
epation

[ AT — k.!}% — ke = —Xkn,

where for convenience the magnitude of the resistive fores has heen expresd
as Ak

(i) Show that the spoed of the trofley at time ¢ {supposing that the fuel is not yit
exhansted) is given by

S M=k
TR A =
{iii} In a particular experiment, A = 1, half of the todal mitial mass is made up of
fuel, and the fucl lasts for time T, Find an expression (in tevms of « and T7)

for the distanee travelled Iy the teolley from it starting pobot to the point at
which it runs out of fuel.

Question 2 ([t 75)
{al {1} Show that the quadratic polynomial g} which interpolates the fonetiog
fixh=cosx
at the points x =0, Jrand iris
plr) =1 - 00343z - 0.4232:%,
where the coetlicients are correct to 4 decimal planes,

O the same set of axes, shetch the graphs of flx) and plr) over the
mberval [— L7 7], and comment on vour sketoes.

(i) The equation
Tooer = kr

has o single root, which is near 1r. By using pir) as an approximation
to cos . find an approximation to this root better than b, giving your
answer to d devimal places,

[6]

L2

4]

[5]



