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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 antici-
pated 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 award-
ed.

In a numerical problem if two diff erent 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.
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Marking Numerical Problems

In numerical problems, the marks for the intermediate steps shown in the mark scheme are for the ben-
efi 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 subse-
quent 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 resis-
tivity 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.
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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.
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AVAILABLE 
MARKS

1 (a) (i) E = 270 – 60 = 210 MJ  [1]
   P = W/t   eqn       or P = IV and E = ItV [1]
   7 × 103 [1] = 210 × 106 [1] /t  conversion  [2]
   t = 30,000 s [1]
   t = 8.33 h [1] [6]

  (ii) P = IV  eqn      or Q = W/V and Q = It [1]
   7 × 103 = I × 240  subs  [1]
   I = 29.2 A  [1] [3]

 (b) R = l/A  eqn  [1]
  1.1 × 10–3 [1] = 1.7 × 10–8 × 3.0 [1] /A   subs [2]
  A = 4.64 × 10–5 m2   [1]

  A r Aor
4

d2
2

= =r
r     [1]

  Diameter = 7.7 × 10–3 m   [1] [6] 15

2 (i) Vtotal = 4.83 V  [1]
  The cell has an internal resistance  [1]
  Potential difference is dropped across the cell  [1] [3]
  or
  V = E – Ir   with explanation

 (ii) Quantity Increases Decreases Remains the Same
I 

V1 

V2 

V1+V2 

  [1] mark per row  [4] 7 

 

3 (i) 
 
Time 
Period/s

Height 
increasing

Height 
decreasing

Height 
constant

Increasing 
speed

Decreasing 
Speed

Speed 
Constant

0 – 10  

10 – 25  

25 – 29  

30 – 40  

  [ 2
1 ] each correct, round down [4]

 (ii) Acceleration = gradient     or       a = (v-u)/t  [1]
  a = 8/10  [1]
  a = 0.8 m s–2  [1] [3]

 (iii) displacement = area under graph     or       s = (u+v)t/2  [1]
  2

1 (29+15)8 – 2
1  × 2 × 11 

  or 
  176 – 11 [1] for each area [2]
  =  165 m  [1] [4] 11
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AVAILABLE 
MARKS

4 (a)  As the glider is travelling at a constant velocity  [1] 
  The resultant of the Lift Drag and Weight must be zero
  or
  Correctly state Newton’s 1st Law but not applying it to the 
  situation in question.  [1] [2]

 (b) (i) W cos 30 = 50,000  [1]
   W = 57,735 N  [1]
   W = mg    ecf for W [1]
   m = 5885kg  [1] [4]

  (ii) RF = w sin 30 – 6000   ecf from (b)(i)  [1]
   RF = 22,868 N  [1]
   RF = m a  [1]
   22,868 = 5885 a     ecf for RF [1]
   a = 3.89 m s–2  [1] [5] 11
 

5 (a)  Equilibrium  [1]
  Sum of clockwise moments = sum of anticlockwise moments  [1]
  Around the same point  [1] [3]

 (b) (i) RF = 0
   or
   (sum of) upwards forces = (sum of) downwards forces  [1]
   1200 + 1200 = 420 + w  [1] [2]
   
  (ii) 1980 × d   –   1200 × 4.4   +   420 × 4.9  =  0
       [1]                  [1]                     [1] [3]
   d = 1.63 m  [1] [4]  9

6 (a) (i) Wire/Resistor:
   • As temperature increases resistance increases [1]
   • Ions/atoms vibrate more  [1]
   • More collisions (between electrons and atoms/ions)  [1]

   Thermistor:
   • As temperature increases resistance decreases  [1]
   • Atoms vibrate more/more collisions as with resistor, 
     but this a less dominant effect  [1]
   • As temperature increases more electrons become 

  free/delocalised  [1] [6]
 
  (ii) Curve through origin, steeper as V increases but not vertical  [1]
    
  (iii) As voltage increases the current increases  [1]
   The current increasing causes the temperature to 
   increase (so R decreases) [1]
   Graph gets steeper or curves up = less R [1] [3]
 
 (b) Reduce temperature of alloy close to absolute zero  [1]
  If at a certain temperature the resistance drops to zero
  then the alloy is a super conductor.  [1]
  A statement that a superconductor is a material that has zero 
  resistance below a critical temperature without description of 
  how to determine gets [1]  [2] 12
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AVAILABLE 
MARKS

7 (i)  Vertical:
  s = ut + 2

1   at2 eqn [1]
  u = 0 [1]
  1.2 = 2

1  × 9.81 × t2 subs [1]
  t = 0.495 s [1] [4]

 (ii) Horizontal:
  S = D/t   or    v = s/t eqn [1]
  vHorz = 10/0.495   ecf from (i) [1]
  vHorz = 20.2 m s–1 [1] [3]

 (iii) Vertical:

  vvert = u + at eqn [1]

  vvert = 0 + 9.81 × 0.495 subs [1]

  vvert = 4.85 m s–1 [1]

  v2 = vHorz
2 + vVert

2 [1]

  v = 20.8 ms–1 [1] [5] 12
    

8 (a) GPE  = mgh eqn [1]
  GPE = 3.1 × 9.81 × 0.60 subs [1]
  GPE = 18 J [1] [3]
 
 (b) (i) KE = 2

1  mv2 [1]
   KE = 2

1  (4.3 + 3.1) 1.42 [1]
   KE = 7.3 J [1]
   W = 18 – 7.3   ecf from (a) [1]
   W = 11 J [1] [5]

  (ii) W = F × s eqn [1]
   11 = F × 0.6   ecf from (b)(i) subs [1]
   F = 18 N [1] [3] 11
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AVAILABLE 
MARKS

9 (a) (i)  p = mv [1]
   p  = 3.4 × 10–26 × 720 subs [1]
   p = 2.45 × 10–23 [1] kg m s–1 [1] [2] [4]

  (ii) In a system of colliding objects
   the total momentum before = total momentum after [1]
   provided no external forces act/in an isolated system [1] [2]
   (or correct alternative)

 (b) (i) pbefore = pafter [1]

   2.45 × 10–23 = 1203 × 6.7 × 10–27 + 3.4 × 10–26 × vneon  

   ecf from (a)(i) [1]

   2.45 × 10–23 =  8.06 × 10–24 + 3.4 × 10–26 × vneon

   3.4 × 10–26 × vneon = 1.64 × 10–23 [1]

   Vneon = 483 ms–1 [1] [4]

  (ii) Calculate KE before and KE after [1]
   If they are equal then collision is elastic [1]
   A statement that KE is conserved in an elastic collision gets [1]  [2] 12
       
     Total 100
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