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Instructions to Examiners

1 Give due credit to alternative treatments which are correct. Give marks for what is
correct; do not deduct marks because the attempt falls short of some ideal answer.
Where marks are to be deducted for particular errors specific instructions are given
in the marking scheme.

2 Do not deduct marks for poor written communication. Refer the script to the Awards
meeting if poor presentation forbids a proper assessment. In each paper candidates may
be awarded up to two marks for the Quality of Written Communication in cases of
required explanation or description. Use the following criteria to award marks:

2 marks: Candidates write legibly with accurate spelling, grammar and punctuation;
the answer containing information that bears some relevance to the
question and being organised clearly and coherently. The vocabulary
should be appropriate to the topic being examined.

1 mark: Candidates write with reasonably accurate spelling, grammar and
punctuation; the answer containing some information that bears some
relevance to the question and being reasonably well organised. Some of
the vocabulary should be appropriate to the topic being examined.

0 marks: Candidates who fail to reach the threshold for the award of one mark.

3 An arithmetical error in an answer should be marked AE thus causing the candidate to
lose one mark. The candidate’s incorrect value should be carried through all subsequent
calculations for the question and, if there are no subsequent errors, the candidate can
score all remaining marks (indicated by ticks). These subsequent ticks should be marked
CE (consequential error).

4 With regard to incorrect use of significant figures, normally two, three or four significant
figures will be acceptable. Exceptions to this rule occur if the data in the question is
given to, for example, five significant figures as in values of wavelength or frequency in
questions dealing with the Doppler effect, or in atomic data. In these cases up to two
further significant figures will be acceptable. The maximum penalty for an error in
significant figures is one mark per paper. When the penalty is imposed, indicate the
error in the script by SF and, in addition, write SF opposite the mark for that question on
the front cover of the paper to obviate imposing the penalty more than once per paper.

5 No penalties should be imposed for incorrect or omitted units at intermediate stages in a
calculation or which are contained in brackets in the marking scheme. Penalties for unit
errors (incorrect or omitted units) are imposed only at the stage when the final answer to
a calculation is considered. The maximum penalty is one mark per question.

6 All other procedures, including the entering of marks, transferring marks to the front
cover and referrals of scripts (other than those mentioned above) will be clarified at
the standardising meeting of examiners.
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PHAS8/W: Section A Nuclear Instability

Question 1

(a) graph passes through N = 10/11 when Z = 10 and N increases as Z
increases v’ 2
N =115 — 125 when Z = 80 and graph must bend upwards v’

b)) (@) W at Z > 60 just (within one diagonal of a square) below line v/
(ii) X just (within one diagonal of a square) above line v/ 3

(iii) | Y just (within one diagonal of a square) below line v*

() working showing the change due to emission of four o particles v*
four B~ particles v/

(d) Any two from the following list of processes:

BJr
describe the changes to N (up by 1) and Z (down by 1)
[or allow p change to n]

o
move closer to line of stability
[or state the proton to neutron ratio is reduced]

p

only if nuclide is very proton rich 3
[or electrostatic repulsion has to overcome the strong nuclear force]
[or highly unstable]

[or rare process]

e capture
describe the changes to N (up by 1) and Z (down by 1)
allow p changes to n

marking: listing two processes v’
discussing each of the two processes v'v/
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PHAS8/W: Section B Turning Points in Physics

Question 2

(a)

force on an electron in a magnetic field depends on speed v

electrons at different speeds would be focussed differently so image would be

blurred v/

[or electrons at different speeds would have different (de Broglie)
wavelengths

therefore resolution would be reduced]

(b)

increase in pd increases speed v’

increase in speed/momentum/Ey causes reduction of (de Broglie)
wavelength v/

reduced (de Broglie) wavelength gives better resolution v/

Question 3

(a)

light consists of photons v/

an electron in the metal absorbs a photon v*

an electron needs a minimum amount of energy to escape v’
a blue photon has more energy than a red photon v*

hf> ¢ for blue photon, < ¢ for red photon v*

Max 4

(b)

every electron would gain sufficient energy from the waves in time v/
no matter what the frequency/colour/wavelength of the light is v*

Question 4

(a)

1
2\2
10m0:m0(1—v—2] v
C

2

gives ~5 =1-0.01 =0.99 v/
c

v(=0.995¢) =2.98(5) x 10°ms™' v/

(b)

1
23\ 2
m=m0(1—v—2J 4
c

m — infinity as v — ¢ v/
[or m increases as v increases]
E(= mc* —myc®) — infinity as v — ¢ v/

v = ¢ would require infinite £, (or mass) which is (physically) impossible v’

Max 3
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Question 5

(a) each electron experiences an electrostatic force (vertically) upwards v/

this force does not change as the electron moves across the field v/

each electron (therefore) has a (constant) acceleration vertically upwards v*
velocity of each electron has a constant horizontal component of velocity v’
[or has an increasing vertical component of velocity]

so the direction of motion/velocity becomes closer and closer to a vertical
line (as electron moves across the field) v/

[or angle to the vertical becomes less]

Max 4

b)) (@) (for beam to be undeflected)
force due to electric field, eE (or gF) v

equals force due to magnetic field, Bev v' (gives v = %)

(i) | (k.e.atanode)="Ysmv’ =elV, v
2 2
gives < = v(ie=—7s—)
m 2V, 2BV, 7

(iif) % 3800
E==)=—7—
d 50%10

e [ E* ) _ (7.6x10%)? L,
m 2B, 2x(1.9%107*)? x 4500
=1.8x10" Ckg' v

vV (=7.6x10*(Vm)

Quality of Written Communication: Q1 (d) and/or Q5 (a) 2




