Question 2 { Unit 6)
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Find the general solution of the differential cquation
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Henee find the porticular solution of the abowe differential equation which
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satiafies the initial conditions y = 0 aml % = {1 when @ =[}
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Question 3 { Unit 7}
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The fignere shows a particle I which maoves on a frictionless hovizonial track.
The particle, whiese mass is ™. is attached by twa perfect springs to Focesd
supports at A and B. The spring AP has stiffess &, while the spring, P8 has
eiiffneas 2k, Both springs hawe patural length L. The distanee AL sl werem
the supports is 3lp. The particle moves 50 as Lo remain always between the
AUPELLE.
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{1} Own a similar disgram, pepresenling a possibie confignration of the systen,
draw arrows showing the directions of the forces acting, on the particle due
tar thee springs, Explain elearly which spring(s) you have decided to répgari
i extonded and which as compressed.

Take the w-axks 1o be along the track from A to B, with origin at A.
(i) Derive the cquation of motion af the particle,

(i) Findd the general sulution of the differential squation obtained in part {ii}-
Show that the static position of the particle {the position in which 1t
cofl remain at rest) 19 oa distanoe _EI.:. from A, Write down the period of
nacillations of the particle when it is in motion lietween the supproris.
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A particle of mass e is attachied Lo one end B of a light perfect spring Al of
pabiead lengeh N and stiffess k. The spring 15 hing vortically with the end A
ficed and B below A. The particle’s mass, the stiffeess of the spring and the
natural bength of the speing are relatod b the eemadion kg = doeg, wheeris s
the magnitude af the acceleration due to gravity.

i} Determine an expression for the total mechanical encrpy of the system
when the particle isat a distance & below Al

fi] Initially, Lhe particle has velocity i 2uka) downwards aand tee spring has

its natural lenpih. By using the ronstrvation of energy, find thoe rangs al
virlines of ¢ over which the particls moves in its subsecuent mokion.
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