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Gen er a l  Mar k in g  Gu id an ce  
 

 

 All candidates m ust  receive the sam e t reatm ent .  Exam iners m ust  

m ark the first  candidate in exact ly the sam e way as they m ark the 

last . 

 Mark schem es should be applied posit ively. Candidates m ust  be 

rewarded for what  they have shown they can do rather than penalised 

for om issions.  

 Exam iners should mark according to the m ark schem e not  according to 

their percept ion of where the grade boundaries m ay lie.  

 There is no ceiling on achievem ent . All m arks on the m ark schem e 

should be used appropriately.  

 All the marks on the m ark schem e are designed to be awarded. 

Exam iners should always award full m arks if deserved, i.e. if the 

answer m atches the m ark schem e.  Exam iners should also be prepared 

to award zero m arks if the candidate’s response is not  worthy of credit  

according to the m ark schem e. 

 Where som e judgem ent  is required, m ark schem es will provide the 

principles by which m arks will be awarded and exem plificat ion m ay be 

lim ited. 

 When exam iners are in doubt  regarding the applicat ion of the m ark 

schem e to a candidate’s response, the team  leader m ust  be consulted. 

 Crossed out  work should be m arked UNLESS the candidate has 

replaced it  with an alternat ive response. 

 

 

Qu al i t y  o f  W r i t t en  Com m u n ica t ion  

 

Quest ions which involve the writ ing of cont inuous prose will expect  candidates 

to:  

 

 write legibly, with accurate use of spelling, gram m ar and punctuat ion in 

order to m ake the m eaning clear 

    select  and use a form  and style of writ ing appropriate to purpose and to 

com plex subject  m at ter 

  Organise inform at ion clear ly and coherent ly, using specialist  vocabulary 

when appropriate. 

  

Full m arks will be awarded if the candidate has demonst rated the above 

abilit ies. 

Quest ions where QWC is likely to be part icularly important  are indicated 

(QWC)  in the m ark schem e, but  this does not  preclude others.  

 

 



 

Ph y sics Sp eci f i c Mar k in g  Gu idan ce 
Un d er l y in g  p r in cip le  

The m ark schem e will clearly indicate the concept  that  is being rewarded, 

backed up by exam ples. I t  is not  a set  of m odel answers. 

For exam ple:  

Horizontal force of hinge on table top 

66.3 (N)  or 66 (N)  an d  correct  indicat ion of direct ion [ no ue]  

[ Som e examples of direct ion:  act ing from  r ight  ( to left )  /  to the left  /  West  /  

opposite direct ion to horizontal. May show direct ion by arrow. Do not  accept  a 

m inus sign in front  of num ber as direct ion.]  

This has a clear statem ent  of the pr inciple for awarding the m ark, supported by 

some examples illust rat ing acceptable boundaries. 

Mar k  sch em e f o r m at  

•  Bold lower case will be used for em phasis. 

•  Round brackets (  )  indicate words that  are not  essent ial e.g. “ (hence)  distance 

is increased” . 

•  Square brackets [  ]  indicate advice to exam iners or examples e.g. [ Do not  

accept  gravity]  [ ecf] .  

Un i t  er r o r  p en al t i es 

•  A separate m ark is not  usually given for  a unit  but  a m issing or incorrect  unit  

will norm ally cause the final calculat ion m ark to be lost . 

•  I ncorrect  use of case e.g. ‘Wat t ’ or  ‘w’ will not  be penalised. 

•  There will be no unit  penalty applied in ‘show that ’ quest ions or in any other 

quest ion where the units to be used have been given. 

•  The sam e m issing or incorrect  unit  will not  be penalised m ore than once within 

one quest ion but  m ay be penalised again in another quest ion. 

•  Occasionally, it  m ay be decided not  to penalise a m issing or incorrect  unit  e.g. 

the candidate m ay be calculat ing the gradient of a graph, result ing in a unit  that  

is not  one that  should be known and is com plex. 

•  The m ark schem e will indicate if no unit  error penalty is to be applied by 

m eans of [ no ue] .  

Sig n i f i can t  f ig u r es 

•  Use of an inappropriate number of significant  figures in the theory papers will 

norm ally only be penalised in ‘show that ’ quest ions where use of too few 

significant  figures has resulted in the candidate not  demonst rat ing the validity of 

the given answer. 

•  Use of an inappropriate number of significant  figures will normally be penalised 

in the pract ical exam inat ions or  coursework. 

•  Using g =  10 m  s-2
 w i l l  be penalised. 

Calcu la t ion s 

•  Bald ( i.e. no working shown)  correct  answers score full marks unless in a 

‘show that ’ 

quest ion. 

•  Rounding errors will not  be penalised. 

•  I f a ‘show that ’ quest ion is worth 2 m arks then both m arks will be available for 

a reverse working;  if it  is worth 3 m arks then only 2 will be available. 

•  use of the form ula m eans that  the candidate dem onstrates subst itut ion of 

physically correct  values, although there may be conversion errors e.g. power of 

10 error. 

•  recall of the correct  form ula will be awarded when the form ula is seen or 

implied by subst itut ion. 

•  The m ark schem e will show a correct ly worked answer for illust rat ion only. 



 

Question 

Number 
 Answers Mark 

1 The only correct answer is A  
 

B is not correct because this is mass × acceleration 

 

C is not correct because it is not a base unit 

 

D is not correct because it is not a base unit 

1 

2 The only correct answer is B  

 

A is not correct because the accelerating p.d. does not create the need for a change 

in length 

 

C is not correct because no energy is gained while the particles are in the tubes 

 

D is not correct because the change in length is to keep the time the same 

1 

3 The only correct answer is C  

 

A  is not correct because: = 15000 rpm ÷ (2π × 60 s) 

 

B  is not correct because: = 15000 rpm ÷ 60 s 

 

D  is not correct because: = 15000 rpm × 2π 

1 

4 The only correct answer is D  

 

A is not correct because: = hλ/m 

 

B  is not correct because: = h/m 

 

C  is not correct because: = m/h 

1 

5 The only correct answer is A  

 

B  is not correct because magnetic flux density is parallel to coil, so no flux linkage 

 

C  is not correct because magnetic flux density is parallel to coil, so no flux linkage 

 

D  is not correct because magnetic flux density is parallel to coil, so no flux linkage 

1 

6 The only correct answer is B  

 

A  is not correct because acceleration decreases as it reaches relativistic speeds 

 

C is not correct because it never reaches the speed of light. 
 

D is not correct because the speed does not decrease � the acceleration decreases. 

1 

7 The only correct answer is A  

 

B is not correct because this is only proportional to momentum 

 

C is not correct because this represents no change, despite the higher momentum 

meaning a higher velocity and therefore energy 

 

D is not correct because this is inversely proportional to momentum 

1 



8 The only correct answer is B  

 

A is not correct because: = Fm/t 

 

C is not correct because: = mt/F 

 

D is not correct because: = mtF 

1 

9 The only correct answer is D  

 

A is not correct because ionisation is not thermionic emission 

 

B is not correct because photoelectric effect is not thermionic emission 

 

C is not correct because relativistic effect is not thermionic emission 

1 

10 The only correct answer is D   

  

A is not correct because does not include the term mv2/r 

 

B is not correct because this is the force for the reverse curve, i.e. going down and 

curving upwards 

 

C is not correct because this is weight minus resultant force

1 

 Total for multiple choice questions 10 

 



 

 

 

Question 

Number 

  

Answers 

   

Mark 

11(a) 
There is a horizontal component of L  

at right angles to velocity  

Or which acts as a centripetal force  

 

(1) 

 

(1) 

 

 

 

2 

11(b)(i) 
Lcos θ = weight 

Lsinθ = mv2/r 

Combines above equations and rearranges 

Or 

Triangle or parallelogram of forces with arrows in correct direction to show 

resultant 

Correct identification of sides of triangle 

(e.g. mg and mv2/r or horizontal lift component and vertical lift component) 

tan  θ = (m v
2
 / r) ÷ (mg)  and rearranges 

Example of calculation: 

 

L
r

mv

Lmg

2

sin

cos







  

 

 

rg

v 2

tan 

 

 

(1) 

 

(1) 

 

(1) 

 

 

(1) 

 

 

(1) 

 

(1) 

 

 

 

 

 

 

 

 

 

 

 

 

 

3 

11(b)(ii) 
Use of tan θ = v2/rg 

r = 13000 m 

Example of calculation: 

r = v2/(g tan θ) 

r = (150 m s-1)2/(9.81 m s−2 × tan 10°) 

r = 13000 m 

 

 

(1) 

 

(1) 

 

 

 

 

 

2 

 Total for question 11   7 



 

 

 

 

 

 

Question 

Number 

  

Answer 

   

Mark 

12(a) 3 quarks (1) 1 

12(b)(i) 

 p+ 
 

(1) 

 

1 

*12(b)(ii) (QWC – work must be clear and organised in a logical manner using 

technical terminology where appropriate) 

Initial momentum of is zero 

proton moves off in opposite direction to pion 

so, momentum of particles is equal and opposite 

mass-energy of mass and Ek
 of p and π 

Or links decrease in total mass to increase in kinetic energy 

 

 

 

(1) 

 

(1) 

 

(1) 

 

(1) 

 

 

 

 

 

 

 

 

 

4 

12(c) 
Diagram 

Path curves in opposite sense 

With a greater radius of path  

(line must start at A, upwards) 

Explanation 

Anti-helium has opposite charge to proton 

Or reference to proton as positive and anti-helium as negative 

Reference to r = p/BQ  to justify larger radius of curvature

 

 

(1) 

 

(1) 

 

 

 

 

(1) 

 

(1) 

 

 

 

 

 

 

 

 

 

 

 

4 

 Total for question 12  10 



 

Question 

Number 

Answer 

   
Mark 

13(a)(i) 
Resistor in series with capacitor and cells(s) 

Ammeter in series with capacitor 

 

(1) 

 

(1) 

 

 

 

 

 

 

 

 

2 

13(a)(ii) 
Current intercept on y axis (i.e. not infinity) 

Exponential curve i.e. decreasing gradient 

Example of graph: 

 

 

(1) 

 

(1) 

 

 

2 



 

13(b) 
Tangent drawn on graph at t = 0 

Intercept on time axis t = 1.2 - 1.8 s 

C = 1.2 mF -1.8 mF 

Or  

record a pair of values from graph 

use of V = Vo e
−t/RC 

 C = 1.5 mF -1.8 mF 

Or 

records time for V to fall to 1/e (1.84 V, 1.6 s) 

or  records time for V to fall to 37% (1.85 V, 1.6 s) 

Use of t = RC 

C = 1.5 mF � 1.8 mF 

Or 

Records time for V to fall to ½ (2.5 V, 1.1 s) 

Use of RC = t½ / ln 2 

 C = 1.5 mF � 1.8 mF 

Example of calculation: 

V = Vo e
−t/RC 

1.6 V = 5 V e−2 s/1000 Ω × C 

C = 2 s / 1000 Ω × 1.14 

C = 1.7 mF 

 

(1) 

(1) 

(1) 

 

(1) 

(1) 

(1) 

 

 

 

(1) 

(1) 

(1) 

 

(1) 

(1) 

(1) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3 

13(c) 
Use of Q=CV and W = ½ QV 

W = 0.021 J (ecf from (b)) 

 

Example of calculation: 

Q = 1.7 × 10−3 F × 5.0 V 

= 8.5 × 10−3 C 

W = ½ × 8.5 × 10−3 C × 5.0 V 

= 2.1 × 10
−2

 J (Show that value gives 0.025 J) 

(1) 

 

(1) 

 

 

 

 

2 

13(d) 
See appropriate logarithmic relationship 

Identify suitable variables to plot 

State gradient for graph  

State how to determine C from gradient  

Example 

ln V  = ln V0 � t/RC 

plot  ln V  on y-axis and t  on the x-axis 

gradient = (−)1/RC for ln V vs t 

C = (−) 1/gradient × R 

 

(1) 

(1) 

(1) 

(1) 

 

 

 

 

4 

 Total for question 13  13 



 

 

Question 

Number  

  

Answer 

   

Mark 

14a Use E = c2 Δm with  Δm = 8000 mass of electron 

Use eV =E 

V = 4.1 ×109 V 

Example of calculation: 

V101.4

)ms103()kg(1011.98000V)C(106.1

9

2283119



 

V
 

 

(1) 

(1) 

(1) 

 

 

 

3 

*14b (QWC – work must be clear and organised in a logical manner using 

technical terminology where appropriate) 

 High energy electrons will have large momentum 

λ = h/p, so have small wavelength (if momentum large) 

Or  According to de Broglie large momentum corresponds to small 

wavelengths 

so wavelengths have approximately the same size as nucleons 

Or small wavelength needed to resolve fine detail   

 

 

 

(1) 

 

 

(1) 

 

 

(1) 

 

 

 

 

 

 

 

 

 

3 

 Total for Question 14  6 

Question 

Number 

  

Answer 

   

Mark 

15(a) (As the magnet approaches the coil) there is a change in flux linkage and an 

e.m.f. is induced 

 

Induced e.m.f. is proportional to the rate of change of flux linkage 

 

As the magnet accelerates there is an increasing rate of change of flux linkage 

Or As  the magnet getting closer to the coil  there is an increasing rate of 

change of flux linkage 

 

(Accept answers in terms of wires cutting lines of flux)

 

(1) 

 

(1) 

 

 

 

(1) 

 

 

 

 

 

 

 

 

3 

15(b) Graph  

At t = 0 V = 0 

A positive and a negative section (either order) 

amplitude of 1st  peak smaller than amplitude of 2nd peak 

time of 2nd section smaller than time of 1st section 

 

Example of graph 

 

(1) 

(1) 

(1) 

(1) 

 

 

 

 

4 

 Total for question 15  7 



 

 

 

Question 

Number 

Answer 
  

Mark 

16(a) The atom is mainly empty space 

A concentration of mass 

A concentration of charge 

(Award 1 mark for reference to a nucleus if neither MP2 or MP3) 

 

(1) 

(1) 

(1) 

 

 

 

 

3 

16(b)(i) 79 protons and 197 nucleons  

Or 79 protons and 118 neutrons 

Or 79 is atomic number of gold and 197 is the mass number of gold 

Or 79 is proton number of gold and 197 is the nucleon number of gold 

 

 

 

 

(1) 

 

 

 

 

1 

16(b)(ii) 
Use of 

2

21

r

QQ
kF   

with correct charge on and nucleus including 1.6 x 10-19  

 F = 15 N 

Example of calculation: 

2214

2219
229

m)100.5(

C)106.1(279
CNm1099.8 







F  

F = 14.5 N 

 

(1) 

 

 

(1) 

 

 

(1) 

 

 

 

 

 

 

 

3 

 

 

 Total for question 16  7 

Question 

Number 

  

Answer 

   

Mark 

*17(a) (QWC – work must be clear and organised in a logical manner using 

technical terminology where appropriate) 

Momentum conserved  

and first coin is stationary so second coin must have the same velocity as the 

first coin (before the collision) 

This is elastic collision because total Ek conserved 

 

 

(1) 

 

 

(1) 

 

(1) 

 

 

 

 

 

 

 

3 

17(b)(i) 
Resolves velocity perpendicular to initial direction of A 

Applies conservation of momentum in this direction 

Velocity = 2.9 cm s−1  

Example of calculation: 

m × 2.2 cm s−1 × cos 40° = m × v × cos 55° 

v = 2.9 cm s−1 

 

(1) 

(1) 

(1) 

 

 

 

3 

17(b)(ii) Resolves velocity in initial direction of A 

Applies conservation of momentum in this direction  

v = 3.8 cm s−1 

Example of calculation: 

m × v = m × 2.2 cm s−1 × sin 40° + m × 2.9 cm s−1 × sin 55° 

v = 3.79 cm s−1 

 

(1) 

(1) 

(1) 

 

 

 

3 

 Total for question 17  9 



 
 

Question 

Numbers Answer 
 Mark 

18(a) Straight parallel lines perpendicular to the plates and touching both plates 

(ignore edge effects) 

Equally spaced (min 3 lines) 

Arrow pointing up 

 

(1) 

(1) 

(1) 

 

 

 

3

18(b)  

Use qEF  and 
d

V
E   to find force  

Use of a = F/m 

Use of 
2

2

1
ats  with vertical displacement to find t 

Use of velocity = horizontal displacement /time  

 

velocity 2.9 ×10
7 
ms

-1
 

 

Example of calculation:  

F = qV/d 

215

kg
N

31

15

15

19

s m1026.5
1011.9

1080.4

N1080.4

m050.0

V1500C1060.1





















m

F
a

F

  

 

Vertical displacement = 0.020 m 

 

17

9

9

215

ms1090.2
1076.2

0.080

s1076.2

2

105.26
0.020
















v

t

t

 

 

 

(1) 

 

(1) 

 

 

(1) 

 

 

(1) 

 

(1) 

 

 

 

 

 

 

 

 

 

 

 

5 

18(c)(i) 
Into the page 

 

(1) 

 

1 

18(c)(ii) 
Equates Ee=Bev 

B  = 1.0 × 10−3 T 

Example of calculation:  

B = E/v 

B = 25 000 N C−1 / 2.4 ×107 ms-1 

B  = 1.0 × 10−3 T 

 

(1) 

(1) 

 

 

2 

 

 

 

 

 

 Total for question 18  11 
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