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Thiz assignment, rovers Dndts f, 6, 7 aml &

Moo that there s ne tutor-macked] sssipnment gquestion oo Dk & thas oamib s
asFesmed] by compnter-marked assignment questions only.

Question 1 (Ut {)

This cpestaon s devolis] bo Lhe developroent of o model of parachuting. A parackiuts
jump consists of two pacts: frst, g period of free fall; seeood, a0 period of fall
with the parachuce open. I B8 assumed that in free fall the only foree acking o
the parschutist s his weight, bol that with the pacaclute open the parachatise
experienees another, resistive, foree of magnitude b newtons where v ms s his
speeed amd ke a constant dependimg on the sime and constonction off thigr paraidite.
O of the aims of the question is to find an approprate value for & The poeachutisg
adl payrachute ave Lo D medelled thronghoul as & partiche,

Consider fiest the peviod of free fall,

(i1 Supposing that nitially the parachutist iz st vest, find exprossions for s speed
() in termes of thee tirme § e has Geen falling, sl
(k) in terms of the distanoe & e has fallen,

Consider now Che perd of the pasachotist’s motion with the parachute open.

(] Weike down the eguation of motion of the parachutist, with open pacachute,
velabive to an axis divected vertieally dowowand with cogin at the point where
the parachute is apened. State chearly the meanings of the symbals you nee.

piin] Fiod an expréssion for o, the terminad zpeed of the parachitizt, o terms of
hiz mazs, the constant & and the magnituds of the aoceleration dos fo gty

(iv) Show that the couation of motion may be reeexpressed as

o o 1)
&= T\l )

where ¢ is the distance the parachutist has fallen mometres aod g oas the mag-
tituede of the acceleration due t gravity in ma=%.

iv) o fres Ball the parschotist paons spesd very rapadly, so that when be opens
hiz parackube be iz moving with spesl much bgeer than vy, Indeed, it i the
Munction of the pacachute Lo ceduce his spes] o something closs Lo ep before
he peaches the groumd. Besring this in mind, sbow that the solution of the
differential couation m opart [y} appropoate to the siboation s

'r'& = r'-%- e Eerivy |'I-'|§ - il:f-].

where s the parachutist’s speed when be bas llen distaoce &owith Tis
parachute open, and o s his spred at the instant e opens his parachote;

(vi) Suppose that the effect of o parachote juomp, o reaching the gronnd, shoold
be mooworse than the effect of falling From a beight of 2 metros under gravicy
alooe. Suppose alzo that oo oost jomgs e pacachotist Galls salliciently G
with open parschiobe that his spesd oo reaching thee ground @5 effectively lis
terminal apesd. Find what the value of & zhould be, if the parachniist’s mass
i B g,

ivii) A jump may be consideredsafe if the spesd oo meaching the ground iz ao most
A greater than the feeminal spesd. Suppose thal mitially the pacachialbizn is
at rest, and that the free fall peciod lasts for 5 seronds, Find the minimoom
overall height. of o safe jumpe for the parachibisl and pacachgte of part (vi).
Yooty take che value of g 1o be 1
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