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Physics Subject Specifi c Instructions

It is essential that, before using the mark scheme, markers familiarise themselves with the following 
guidance.

General

To ensure that all candidates receive the same treatment, the mark scheme must be applied consistently.

The mark scheme for each question shows typical intermediate steps, the answer expected and the 
marks available for each part of the question.

In cases where a candidate has responded with a seemingly correct response which has not been 
anticipated in the mark scheme, the marker must make a professional judgement of the correct 
physics/validity of the response when awarding marks.

Brackets (...) are used to indicate information which is not essential for the mark to be awarded.
Alternative answers are indicated by ‘or’, or the symbol for or, ‘/’.

Multiple/Cancelled Responses

If a candidate provides multiple responses, the general principle to be followed is that ‘right + wrong = 
wrong’.

Responses considered to be neutral are not penalised. For example, if additional irrelevant information 
is given in an explanation that does not contradict the correct information given, the mark(s) can be 
awarded.

In a numerical problem if two different solutions are presented without a defi nitive answer on the answer 
line, credit should not be given. If an answer is given on the answer line, then the solution that has led to 
the answer given should be marked according to the mark scheme.

If a candidate clearly cancels their working by scoring it out, then this should not be marked. It is not the 
role of the marker to select from the candidate’s response what should or should not be marked.



Marking Numerical Problems

In numerical problems, the marks for the intermediate steps shown in the mark scheme are for the 
benefi t of candidates who do not obtain the fi nal correct answer.

A correct answer, if obtained from a valid starting point, gets full credit, even if all the intermediate steps 
are not shown.

This “correct answer” rule does not apply in situations where candidates have been asked to ‘show your 
working’ or ‘show that’. These answers must be valid in all stages to obtain full credit.

The answer to a ‘show that’ question should be quoted to one more signifi cant fi gure than that given in 
the question.

Do not reward wrong physics. No credit is given for consistent substitution of numerical data, or 
subsequent arithmetic, in a physically incorrect equation.

The normal penalty for an arithmetical error is to lose the mark(s) for the answer/unit line. An arithmetic 
error should be penalised for one mark only. Arithmetic errors may arise from a slip in a calculation or 
from an incorrect transfer of a numerical value of a quantity given in a question.

10n errors count as arithmetical slips and incur a penalty of one mark.

If a candidate rounds a value incorrectly this should be penalised one mark. However, care must be 
taken not to penalise a candidate for rounding correctly in parts leading up to their fi nal answer in an 
unstructured numerical problem.

Answers should be given in decimal form. Fractional answers will not be credited with the answer mark.

Error Carried Forward

An ECF can occur between parts of a question or, in more unstructured numerical problems, within a 
part.

When an incorrect answer is carried forward from one question to the next, full credit should be awarded 
in the part where the incorrect answer is used, provided all the working is correct.

Within a part, ECF is applied where a candidate does an incorrect calculation, for example calculates a 
value for R incorrectly using V/I and then goes on to use their calculated value for R to calculate a 
resistivity value. The penalty is applied in the V/I calculation but then the value of R can be carried 
forward so that the remainder of the marks are available to the candidate provided all the remainder of 
their working is correct.

The ECF within a part will only apply in numerical problems where more than one calculation is required 
in a part.

Signifi cant Figures

Candidates should show an awareness of using a sensible number of signifi cant fi gures in their answers, 
based on the values given in the question. In SPH11, SPH21, APH11 and APH21, unless specifi cally 
asked for in the question, candidates will not be penalised for incorrect signifi cant fi gures.

In SPH31, SPH32, APH31 and APH32, all answers should be given to a suitable number of signifi cant 
fi gures and penalties will be applied in these papers unless otherwise stated in the mark schemes.

14133.01  3 3



Units
In the majority of questions, the unit will be stated on the answer line.

When the unit is omitted, candidates will be clearly asked to state an appropriate unit and this will be 
credited in the mark scheme.

Where there is a fi nal calculation required to get from the unit of the answer calculated to the unit on the 
answer line the required unit will be stated in the question. For example, if wavelength was calculated 
and the answer line was in nm a statement ‘Give your answer in nanometres’ would be included.

The unit on the answer line will generally be the SI unit but may in some cases be a more appropriate 
unit. For example, if values of mass in g and momentum in g cm s–1 were given, the unit on the answer 
line for speed could reasonably be cm s–1 without prompt.

14133.01 F 4 4



14133.01 F     5

AVAILABLE 
MARKS

1 (a) 

  

Property Sound
waves

Electromagnetic 
waves Both

Transfer energy  [1]

Can be refracted  [1]

Can be polarised  [1]

Require a medium
to travel through  [1]

 [4]

 (b) (i) v = f λ  [1]
   km conversion [1]
   2500 = 6 λ [1]
   420 m  [1] [4] 
 
  (ii) 50/420 or 0.12 [1]
   43° or 0.75 [1]
   degrees or radians
   (ECF from (i)) [1] [3] 11

2 (a) (i) Correct curve at edges with straight section, not reaching barrier [1] 
   4 complete wavefronts drawn [1] 
   Wavelength constant [1] [3]
    
  (ii) Amount of diffraction increases [1] 
   Wavelength getting closer to size of gap [1] [2]
    
 (b) (i) Wavelength decreasing [1] 
   Change in direction towards normal [1] 
   Slowing down [1] [3]
    
  (ii) Refraction  [1] 9
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AVAILABLE 
MARKS

3 (a) (i) Emission of (photo)electrons from (surface of) metal [1] 
   When exposed to em radiation or photons [1]

of high enough frequency/energy/above threshold frequency/
above work function  [1] [3]

     
  (ii) • No photoelectrons are emitted if the frequency of the

 incident light is lower than a certain frequency/idea of
 threshold frequency [1] 

   • Emission of photoelectrons takes place almost
 instantaneously [1] 

   • Kinetic energy of the photoelectron is independent of
 intensity of incident electromagnetic radiation/KE depends
 on frequency [1]

   • Number of electrons emitted depends on intensity  [3]
     
 (b) (i) E = hf  [1] 
   subs E = 6.63 × 10–34 (2.97 × 1014) [1] 
   1.97 × 10–19 J [1] 
   1.23 eV  [1] [4]
     
  (ii) Subs into hf–hf0

6.63 × 10–34 (2.97 × 1014) – 6.63 × 10–34 (2.42 × 1014) [1] 
   Subs of me [1] 
   2.83 × 105 m s–1 [1] [3]

  (iii) Takes different amount of energies to get some electrons to 
   the surface  [1] 14

4 (a) Doppler caused by an object moving relative to the observer.  [1] 
  Cosmological caused by the space between the objects and the 
  observer stretching out. [1] [2]
     
 (b) (i) Red shifted/moved to red end of spectrum/positive z value [1] 
   Moving star has a longer wavelength [1] [2]
     
  (ii) Δλ = 60.2 [1] 
   z = 0.092 [1] 
   Subs into v/c [1] 
   2.75 × 107 m s–1 [1] 
   (SE, 2.52 × 107 scores [3]/[4])  [4] 8
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AVAILABLE 
MARKS

5 (a) (i) At position A – leaves along normal [1] 
   As moved, changes direction away from normal [1] 
   Partial reflection [1]
   Passes along edge [1]
   T.I.R. happens (before B) [1] [5]
     
  (ii) Sin C = 1n [1]
 
   Sin 44 = 1n [1]
 
   n = 1.44  [1] [3]
     
 (b) A    [1] 
  For TIR to occur [1] 
  Light must be going from higher to lower refractive index [1] [3]
     
 (c) 0.8 × 175 = 140 [1] 
  Repeats × 4 or (1.75 × 0.84) gets 1st two marks [1] 
  71.7 W   [1] [3] 14

 
6 (a) Tan θ = 1.76

2.5  
 [1]

 
  θ = 35°   [1] 
  d = 1.67 × 10–6 m [1] 
  Subs into d Sin θ = n λ with n = 2 [1] 
  λ = 480 × 10–9 m [1] 
  (SE, n = 1 or n = 4)  [5]
     
 (b) (i) Spacing would increase  [1]
     
  (ii) Spacing would decrease  [1] 7

7 (a) (i) Waves meet [1] 
   180° out of phase [1] 
   Same amplitude/magnitude of displacement where they meet [1] [3]
     
  (ii) Wave on x-axis at 1 ms and 13 ms, peak 2 cm at 7 ms [1] 
   Inverted compared to original [1] [2]
     
 (b) (i) Node   [1]
     
  (ii) 1.25 wavelengths = 60 cm [1] 
   λ = 48 cm [1] 
   Conversion to m 0.48 m [1] [3]
     
  (iii) Longest when L = λ/4 [1] 
   λ = 2.4 m [1] [2] 11
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AVAILABLE 
MARKS

8 (a) Laser is coherent/in phase  
  Laser is monochromatic  
  Laser has small angular spread/is highly directional/collimated  
  Any two, [1] mark each.  [2]
     
 (b) Electrons absorb energy from electric current/light to move to higher energy 
  level 
  Go into a metastable state   
  where they stay for longer than normal excited state 
  Population inversion   
  More electrons in excited state than ground state  
  Stimulated emission   
  by a photon of the same frequency as the emitted photons passing an 
  excited atom  
  Any six, [1] mark each  [6] 8

9 (a) (i) Convex/converging  [1]
     
  (ii) First ray correct [1] 
   Lens in correct position [1]
   Second ray correct [1]  
   Symbol correct [1] 
   F labelled  [1] [5]
     
 (b) (i) ho or u measured accurately [1] 
   hi or v measured accurately [1] 
   M = v/u or hi/ho [1] 
   Consistent answer [1] [4]
     
  (ii) It is a ratio of numbers so scale won’t matter  [1]
     
 (c) (i) Either hypermetropia or myopia [1] 
   Cause consistent with defect chosen [1] 
   Type of lens consistent with defect [1] [3]
 
  (ii) Rays drawn correctly before correction in eye for their

chosen defect [1] 
   Rays changing direction correctly for their chosen defect, 

converging on retina [1] [2]
     
  (iii) A is more powerful/shorter focal length than B [1] 
   A is converging, B is diverging [1] [2] 18

       Total 100
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