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1 Oneendof alight elastic string, of natural length a and modulus of elasticity 3mg, is attached to a fixed
point O on a smooth horizontal plane. A particle P of mass mis attached to the other end of the string
and movesin a horizontal circle with centre O. The speed of P is «/%ga.

Find the extension of the string. [4]
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2 A particle P of mass mkg moves along a horizontal straight line with acceleration ams ™ given by

v(1—2t?
. ( : )’

where vms ™ isthe velocity of P at timets.

(a) Find an expression for v in terms of t and an arbitrary constant. [3]

(b) Giventhata=5whent =1, find an expression, in terms of mand t, for the horizontal force acting
on P at timet. [3]
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3 Alight elastic string has natural length a and modulus of elasticity 12mg One end of the string is
attached to afixed point O. The other end of the string is attached to a particle of mass m. The particle
hangs in equilibrium vertically below O. The particle is pulled vertically down and released from rest

with the extension of the string equal to e, where e > %a. In the subsequent motion the particle has
speed y/2ga when it has ascended a distance 3a.

Find eintermsof a. [6]
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A uniform lamina AECF is formed by removing two identical triangles BCE and CDF from a square
lamina ABCD. The square has side 3a and EB = DF = h (see diagram).

(@) Find the distance of the centre of mass of the lamina AECF from AD and from AB, giving your
answersinterms of a and h. [5]
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The lamina AECF is placed vertically on its edge AE on a horizontal plane.

(b) Find, interms of a, the set of values of h for which the lamina remains in equilibrium. [3]
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5 A particlePisprojected from apoint O on ahorizontal plane and moves freely under gravity. Itsinitial

speedis ums * and itsangle of projectionis sin”* (%) above the horizontal. At time 8s after projection,
P isat the point A. At time 32s after projection, P is at the point B. The direction of motion of P at Bis
perpendicular to its direction of motion at A.

Find the value of u. [7]
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6 A particle P, of mass m, is attached to one end of a light inextensible string of length a. The other end
of the string is attached to a fixed point O. The particle P moves in complete vertical circles about O

with the string taut. The points A and B are on the path of P with AB a diameter of the circle. OA makes
an angle 6 with the downward vertical through O and OB makes an angle 6 with the upward vertical

through O. The speed of P whenitisat Ais v/ 5ag.
Theratio of the tension in the string when P is at A to thetension in the string when Pisat Bis9: 5.

(@) Findthevaueof cosé. [6]
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(b) Find, interms of a and g, the greatest speed of P during its motion. [2]
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C
The smooth vertical walls AB and CB are at right angles to each other. A particle P is moving with
speed u on a smooth horizontal floor and strikes the wall CB at an angle . It rebounds at an angle 3 to
thewall CB. The particle then strikes the wall AB and rebounds at an angle y to that wall (see diagram).
The coefficient of restitution between each wall and P ise.

(&) Show that tang = etana. [3]

[4]
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As aresult of the two impacts the particle loses g of itsinitial kinetic energy.

(c) Giventhat o+ 8 = 90°, find the value of e and the value of tana. [4]
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Additional Page

If you use the following lined page to complete the answer(s) to any question(s), the question number(s)
must be clearly shown.
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