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PHYS2006 Classical Mechanics — Problem Sheet 2

Solutions to be handed in to your problem class leadérusgday 17 February 2015 before
the Problem Class

A. Two circular loops are made from lengths of the same thinoumfwire. One has twice

the radius of the other. What is the ratio of the moments otimeif the two loops about
axes through their centres perpendicular to the plane dbtps?

1. Show that the moment of inertia of a uniform right circutgfinder of massn and
radiusa about its central axis is
2
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2
2. Show that the moment of inertia of a uniform thin spherstedll of massnand radius
a about a diameter is 5
2
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C. A block is free to slide on a smooth horizontal table. A hopperthe block containsl

pellets, each of magg, and a firing mechanism which can eject these pellets haa#lgn
with speedu relative to the block. If the mass of the block, hopper anddirnechanism is
M, andm/M is so small that you can treat the problem as approximatedfiraaous, show
that the block attains a speed of
In <1+ N_m)
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when all the pellets have been fired, if it starts from ressukse all the pellets are fired in
the same direction. If you want to achieve the greatest fimedd for the block, is it better
to eject the pellets one-by-one as above, or to eject theat atice with speed relative to
the block? Give the reasoning behind your answer.

. Araindrop is falling through a cloud, collecting water aaiis. If the raindrop has mass
mand velocityv, show that

mg = v+ nmv.
Assume that the drop remains spherical and that the ratecodtan is proportional to the
cross-sectional area of the drop multiplied by the speedlbf$how that this implies that

= kvm?/3,

for some constark. Using this equation and the assumption that the drop dtartsrest
when it is infinitesimally small, finan as a function ok. Hence show that the acceleration
of the raindrop is constant and equabytr.



