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Examiner’s comments on 2009 Part 1A Paper 1 Section B

Question 7 (short): velocity and acceleration of a particle in two dimensions
Straightforward question, especially using the databook. The most common mistake was swapping
sin and cos.

Question 8 (short): linear momentum, impact, kinetic energy

For those with a clear head, this was an easy question, and many solved it perfectly. The most
common mistakes were:

a) use of conservation of energy instead of conservation of momentum - note that energy is not
conserved in an inelastic collision.

b) most students identified energy conservation as the key principle in this part, but many used the
kinetic energy of just the first mass from part a) rather than the combined masses after the collision.
Also strangely, the formula v/A2=u”2+2as appeared many times. This is useful for constant
acceleration problems, which this is not.

¢) Most students correctly identified frictional energy loss as the dissipation mechanism, although
many thought that friction would also act on the first mass and thus reduce its impact velocity.

Question 9 (short): moment of inertia of a lamina

In part (a) a few candidates thought that it was sufficient to derive radius of gyration by taking the
expression for second moment of area from the data book and then dividing by the area; however
most candidates were successful in working from first principles. In part (b) various mistakes were
made in applying the perpendicular axes and parallel axes theorems.

Question 10 (short): vibration of first order system

Many candidates were able to write down the force equilibrium equations correctly but then
algebraic errors led to incorrect answers. More significant problems were encountered when
candidates did not recognise that the forces in the single spring and in the parallel spring/damper are
the same.

Question 11 (long): planar mechanism

The majority of solutions used a velocity diagram, the remainder made use of instantaneous centres.
Parts (a) and (b) were generally answered well. In part (¢) there were two main mistakes. Many
solutions omitted the weight of the window from the calculation of the friction force, but otherwise
correctly accounted for the wind force. Some solutions quoted F.v=T.® and then attempted to derive
the required friction force (F) at the slider (v) by incorrectly calculating an 'equivalent’ torque (T) on
the window and multiplying this by the angular velocity () of the window from part (a) of the
question. A more straightforward application of virtual power to the wind and weight forces on the
window usually resulted in the correct answer being derived.

Question 12 (long): vibration, two degree of freedom, second order
The relatively most common mistake was omission of some terms in part a) resulting in the wrong
stiffness matrix. The usual slew of algebraic mistakes tripped up some in parts b) and d). By far the

most common cause of marks lost was the omission of part c¢) or 2 misunderstanding of what a mode
shape meant.
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