STEP Mathematics Paper 1 1991

13. Considering relative motion of particle and lamina, the force exerted by the lamina on the
particle is always perpendicular to its motion so speed of particle relative to lamina will be constant.
Hence, if speed of lamina when particle leaves the groove is v then that of the particle will be v - V.
So by conservation of momentum Mv+m(v—-V) =mV = (M +m)v =2mV

so speed of lamina is I\Z/Im\rg and that of the particle is{; I\Zﬂrﬂ\rg -V= %

Consider now when particle is at P.

Reaction on lamina will be R = M—V = mew2r

Reaction on peg along line of symmetry will be
Rsind = mw2rsing
so total impulse on lamina and peg is

jma) rsin0do = [—mwzrcosﬁ]g = 2ma?r

Total time particle is in contact with lamina is V

2
so average force is me v Zm%’ v
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