BPhO Round 1 Marking - November 2015

e Positive marking is the aim. Marks should be awarded for good physics, even if the reasoning does
not follow the mark scheme. Alternative routes to the answers can be allowed.

e Significant figures. A leeway of +1 sig fig is allowed; if the published solution gives 3, allow 2 or 4 in
the students answer. This only applies to the final answers as intermediate answers may be recorded
to greater precision to avoid rounding errors. Candidates should not lose more than 1 mark per
question for this even if they have got it wrong in more than one place in the question (they might
lose all their hard earned marks otherwise). Question 1 (a) is different in this respect as it is
specifically about sf and dp.

o Units should be given for the final answer. It may be that the unit is given a little earlier and that it
does not appear on the very last line. Some allowance may be made if it is clear that the unit has
been used a line or two earlier.

e Inone or two places the units are a required part of the answer for the mark, and so must be there.

e Error carried forward (ecf) is allowed provided ridiculous results do not start appearing. A mark is
lost for the initial mistake, but then they can carry on (if it is possible) to gain some of the
subsequent marks.

e You are not required to spend time deciphering scribble.
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Question 1 (Section 1)

(a)

¢ The decimal places on result and its uncertainty must agree for full marks

¢ The uncertainty can be 0.0007 or 0.0006 or 0.0005 depending on how it is calculated and whether
rounded up or down.

o Theresultis 0.0621 (i.e 4 dp)

o  Missing unit (s) does not matter

e 0.062 £ 0.001 loses a mark (So 2/3 for this answer)

e 0.062 +0.0007/6/5 etc loses a mark.

e 0.0621 +0.001 loses a mark

(b)

e Ifthe (1 + a)isinserted as just ta then an answer for Lc and Ly cannot be obtained as the 6
dependence remains. The mark can be obtained if it is clear that Lw and Lc are to be related by two
equations.

(c)



If the candidate uses 4/3nR? for the surface area of a sphere then that is OK. Full marks, even though
it results in 849 m

(d)

They do not have to separately calculate the KE of the proton for the mark. It may be included within
the subsequent calculation using the KE = PE.

If the gold recoils, the value of r is greater by 180/179. Ignore this effect.

(e)

Various pseudo calculations will appear. Resolving horizontally and vertically is required.

(f)

A factor of 2 missing from the answer results in 18.59°, loses one mark.

(8)

The derivation of the Doppler result for a moving away observer must be clear for the mark. Not just
jottings and arrows.

A mark for the correctly expressed answer, but it must have the correct sign, and not be an
approximation which they get a formula sheet).

An approximation formula can be used in the subsequent calculation.

The calculation may be done numerically as opposed to the algebraic formulation in the solutions.

(h) () ()
(k)

As there are 8 marks for the question it must be properly constructed. The answer alone does not
obtain the marks as that can easily be obtained with rw?/g. The digarm itself is not required, but the
formaulae and to what they apply, so that the pole is gp is distinguished from ge . The sign must be
correct in the ge = gp —rw? and also a statement as to which is larger.

(1)
For the direction, a mention of Lenz’s Law is not enough; a reasoned statement as to how the
direction is obtained is needed.

{m) The derivation can be much briefer than the solution.

Question 2.

The three electric fields are uniform and independent of each other, being perpendicular. So that the
there is no complication due to any interaction. They are oriented in the X, Y, Z directions and there
is no rotation of the coordinates.

Cosines appear at the end because it is the angle of the final velocity with X, Y, Z that is required, not
the relative Vy, Vy, Vz to each other (which would give tan)



Question 3
Parts c and d may be intertwined. There are 2 marks for the theory stating about Feo.

There are 2 marks for determining what graph to plot 60/v against v? and how to obtain the value of V¢
from the graph (in the intercept of the two graphs). If this is done without explanation, then they get the
two marks. i.e V¢ obtained graphically gets these two marks without an explanation being required.

There are two marks for drawing the graph itself.
There is a mark for getting V¢ itself, which may be obtained from the graph or a calculator.
One mark for the unit and one mark for the uncertainty, which is only easily obtained from the graph.

Question 4

The marks are awarded as 7, 7, 6 as in the mark scheme (the question has 6, 7, 7 which should be
ignored)

If you are missing page 15 of the mark scheme then ask Lena for that page. It was lost in the scanning.

Question 5

Gases; probably not too many candidates will do this question.

Question 6

Students can get a little bit muddled about the maximum potential when they are all negative. So careful
about interpreting what they are trying to say. They may state the answer, such as the potential at W or
U is the minimum because it is the maximum of “-GM/R” or something like that.

(a) They do not have to give the formula as (1/ra + 1/rs) if they state in words what the potential
does at different distances from A and B.

(b)

(c) They do not need to write the formula as an inequality but can use an equals sign for the relation
between the terms.
If they choose the wrong point on the planet (the near side rather than the far side) then they
will have GM/5r rather than GM/7r. If so, they lose one mark, but get the rest of the marks if the
calculation is correct (ECF). The result is then, | believe, Vmin2 = 16GM/15r
if they do not do the calculation in {c), then
1 mark for explanation without calculation
1 mark for the idea of relating the energy of GPE to the KE of escape velocity.
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