5357, CMASI

Model Answers

These model answers break the solution of each probiem dewn into five sequential sieps. These steps are always the
same, and when they are taken one at a time, the apparent complexity of the problem can be reduced considerably.

For guestions which you answered correctly, checking your method aganst these five steps can help you to get a fecl
for this simple but robust problem-solving techmigue.

For questions which you did not answer correctly, checking your chain of reasoning agamst gach of the five steps
turn can help you to identify exactly where you Wenl wrong.

General form of model answer:
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The problem is translated and analysed into the mathematical/physical objects which are given
The unknown to be found is defined in terms of the mathematical/phvsical objects given.

A solution is applied which - in onc step il possible - links the given mathematical/physical
ohjects directly o the unknown to be found.

The result is computed and the appropriate ilemis) are chosen.

An alternative method of solution is applied in order to check and comoborate the result,

Twao displacement vectors of equal magnitude.

The angle beiween them.

Write down the equation for the cosine of the angle. and plug in the values given.

The magnitude of both vectors is V& and (heir scalar product is equal to 4, so the cosine of the
angle between them is 4/8 = 12, and the angle itself therefore is 607 item (D).

Skeich the vietiors.

A particle with mass m, posilion x, velocity © and acceleration @ at time 1.

The single expression given in these variables, which does not change when the time scale is
recalibrated.

If all units of time in just one expression cancel oul, that will be the right expression.
ftem: {F).

With ¢ = 1000r. then ¢’ = e/ 1000 and 2 = af [O0HKK), So item {F} alone remains invarant.

A particle with mass m, position x, velocity © and acceleration & af time §

The single expression given in these variables, which does not change when the length scale is
recalihrated.

If all units of length in just one expression cancel out. that will be the right expression.
Ttem (),

With v = o/ 1000, then v = wf 1000 and &' = @/ 1000. So item (C) alone remains invaranl.,

A particle with mass m, posilion x, velocity © and acceleration a al time 1.

The single expression given in these variables, which does nol change under a translation of the
spatial co-ordinate origin

If just one expression does not invelve x at all, that will be the right expression.

Liem (E)

Undér x" = r - A, © and @ gre invariant, So em (E) alone remiins imwmriant,



