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Statistics

There is no scaling,

The mean mark was 45.2 with a standard deviation of 17.

The median was 44 with quartiles of 32 and 58,

The tenth and ninetieth percentiles were 24 and 69,

The top three students had marks of 88, 84, 84.

Nineteen student achieved marks of 74 or better and have been awarded Distinction.

General comments

prescription.

Multichoice question 12 was cited as an example of a question which was outside the syllabus.
However, the examiner disagrees because the syllabus requires

displacement-time graphs for wave motion at a given position". A student who can draw such a
graph should be able to identify the equation which describes it.

Question 4(a)(iii) was also cited as being outside the syllabus. However, the syllabus states
"description and analysis of . . . transient and sinusoidal currents in series resistor-capacitor and
series resistor-inductor circuits".

round the answer to three significant figures. The exception is when integers are involved and
an integer answer is obtained.

Individual questions
Section IT
1(a) Poorly done. Setting out was Vvery poor with poor use of a clear diagram. Many forgot
the reaction at the wall, Many attempted a solution using forces only rather than torques
(or moments).
(b) Mostly well done. Some students attempted a solution without considering each mass
separately. Some assumed that no acceleration implied no forces at all.

2(a) Too many students tried to answer by quoting a formula and inserting numbers.
(b) (i)The interference pattern was generally well drawn but many had difficulty calculating the
inge separation.
(ii)Too difficult for most students. Many misread the question as if the separation had
doubled. The key points are that the fringes are at the same place but there is imperfect
cancellation. The bright fringes are brighter and the dark fringes are not totally dark.

3 Common errors were
the assumption that the orbit is at the Earth's surface,
the assumption that horizon to horizon is half the circle,
misquoting formulae.



4 Generally well done.

5(a) Many candidates drew electron orbits instead of the energy level diagram which was
requested. A few thought the energy levels (rather than the level differences)
corresponded to the photon energies.

(b)  This question proved to be ambiguous with some students answering, correctly, that the
electrons in level n = 1 are in the ground state and therefore cannot emit energy.

(©)  Quite a few candidates answered part (a) well but could not handle part (¢). Many failed
to convert from electron volts to joules.

Section III

1 Most candidates attempted this question. Many found it straightforward.

Common errors were

failure to note that the ball changed direction and thereby getting an incorrect value for its
change of momentum,

using standard symbols such as L, m, r several times with different meanings and
thereby inserting incorrect values,

neglecting to include all the terms in conservation of momentumn and conservation of
energy equations.

A few students were not aware that the angular momentum of a particle travellin gina
straight line can have angular momentum mvr about a point.

The value given for the moment of inertia of the rod is not consistent with the values
given for its mass and length but fortunately this did not seem to cause any difficulties.

2 Few students were familiar with Archimedes principle.

Few were able to deduce that if the restoring force (or acceleration) is proportional to the
displacement then the motion will be SHM.
Many used the shortcut that

Aupthrust = pf g Avolume
followed by

T = 2nVmk F=—kx k = Aupthrust/x
this works well provided it is understood that k is given by the restoring force divided
by the displacement.

3 Generally well done.

(@) 'Show units' could have be more explicitly stated as 'show values and units'.
In part (ii) many students found the speed of the pulse along the string instead of the
velocity of the centre element of the string.
(b)  Most found parts (ii) and (iii) straightforward,
(¢)  Generally easy though common errors were
taking A = 0.7 m and
taking f = 600 Hz.
4(a) There were some very imprecise explanations in part (i).
Part (iii) was too difficult for most students. See the general comment above.
(b) Generally well done.
5(a)  Generally well done. A common error was taking 1.4 m as the radius of the path,
(b)  Generally well done but some students gave incorrect units.
Most students were able to give the general shape of the graph.
6 Confusion of higher frequency with higher current was very common in part (c)(i).

There was confusion with Bohr theory in part (c)(ii).
For part (d) many students simply stated what happened. Only a few showed
understanding that the photoelectric effect was crucial in establishing the need for a

quantum theory of light.

Assoc. Professor C.T. Tindle
University of Auckland
Examiner 1992

Any correspondence with the Examiner must be sent through the NZEST Administrator:
Mrs S.C. Taylor, NZEST, PO Box 22.012, Otahuhu, Auckland 6.
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Candidate Code Number

Circle the letter that you believe to represent the correct answer,
To change your choice, cross out and recircle: A /@5
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