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Q1) The moment of inertia was computed correctly by almost all, including those who
chose to compute it about O rather than G. The biggest stumbling block for part ¢) was
the correct orientation of the centripetal and angular accelerations. An alarming number
thought that angular acceleration is radial and centripetal acceleration is tangential. Few
realised that the reactions must in any case be normal, marks were awarded to those who
did, as they were to those who stated that the two reactions are equal in magnitude due to
symmetry,

Q2) Over half the solutions assumed angular momentum conservation along the axis of
the clutch, and so quickly got the wrong answer and, with no chance for a consistency
check, proceeded to substitute the results into b) and c¢). Those who did this correctly
were marked generously.

Q3) Part a) of this was an easy piece of geometry, and most who attempted it got it right.
[n part b) most of the confusion came from identifying which of the two angles to use
when determining the potential and kinetic energy terms (for those who did it that way),
or by forgetting either the mass or the acceleration terms for those who took moments to
write down the equation of motion. Part ¢) was attempted by comparatively few, and
again was very poorly done, most forgot some terms in the force balance,: very few
figured out that they needed to work at the limit of the oscillation by setting the angular
velocity to zero.
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Q4) The solution of this sort of problem is made much simpler by a decent diagram
drawn with a ruler. There were very few of these and far too many sloppily sketched free-
hand efforts that bore no relation to the equilateral triangle specified in the problem.
Most of the more successful attempts used velocity and acceleration diagrams but the
idea of the velocity or acceleration image is not understood: if when you walk from B to
C on the mechanism and you have to turn left to get to G then as you go from b to ¢ on
either the velocity of the acceleration diagrams you will also have to turn left to locate g.
Despite the problem specifying that the mechanism was operating in the horizontal plane
a significant number of candidates included gravity.

Many of the minority that attempted an analytical treatment got lost in a morass of
e and e *s and abandoned ship. The idea of taking a dot product between a vector and a
;nit ve;tor to find the magnitude of the component of the vector in the direction of the
unit vector is apparently unknown — or forgotten.

Q5) Some candidates, having demonstrated that o = —‘ﬂ’—sece , were unable to successfully
v
£
perfectly fine (and simple) acceleration diagram, a lot of candidates reverted to vectors to
find the acceleration of the rod’s centre of mass (say) G instead of simply locating its
image g half-way between a and b on the diagram they had just drawn: doing this
immediately demonstrates that the acceleration of G is parallel to the guide B.

Not unusual in part (b) was the statement that BM is a max when SF is zero and
that this would be half way along the rod. Tempting to think this true, perhaps if 8is 45°,
but not in fact the case because there must be a force at A in the direction of v to
maintain the constant speed of this end of the rod. No candidate appreciated this and
included such a force in their FBD though it’s perfectly possible to get a correct solution
for the BM with this omission by integrating twice and setting the BM zero at each end of
the rod.

differentiate again with respect to time to derive & = Ysec@tanfx 0. Having drawn a

Q6) Momentum and energy. Generally well done — only arithmetic slips marring parts
(a) and (b). In part (c) loss of contact with the step occurs when the horizontal
component of the reaction falls to zero. At this instant the vertical component is still
positive and equal to mg/4. A good number of complete solutions.
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