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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 m ark 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 m arks 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 pr inciples 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 icat 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 clearly and coherent ly, using specialist  vocabulary 

when appropriate. 

  

Full m arks will be awarded if the candidate has dem onst rated the above abilit ies. 

Quest ions where QWC is likely to be part icular ly im portant  are indicated (QWC) 

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

 



 

Mar k  sch em e n o t es  

  

Un d er ly 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.  

  

1 . Mar k  sch em e f o r m at   

1.1 You will not  see ‘wt te’ (words to that  effect ) .  Alternat ive correct  wording 

should be credited in every answer unless the MS has specified specific words 

that  m ust  be present . Such words will be indicated by underlining e.g. 

‘resonance’  

1.2 Bold lower case will be used for em phasis e.g. ‘an d ’  when two pieces of 

inform at ion are needed for 1 m ark.  

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

distance is increased” .   

1.4 Square brackets [  ]  indicate advice to exam iners or exam ples e.g. [ Do not  

accept  gravity]  [ ecf] .   

  

2 . Un i t  er r o r  p en al t ies  

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

unit  will norm ally m ean that  the final calculat ion m ark will not  be awarded.    

2.2 This does not  apply in ‘show that ’ quest ions or in any other quest ion where 

the units to be used have been given, for exam ple in a spreadsheet .     

2.3 The m ark will not  be awarded for the sam e m issing or incorrect  unit  only 

once within one clip in epen.  

2.4 Occasionally,  it  m ay be decided not  to insist  on a 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.   

2.5 The m ark schem e will indicate if no unit  error is to be applied by m eans of 

[ no ue] .      

  

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

3.1 Use of too m any significant  figures in the theory quest ions will not  be 

prevent  a m ark being awarded if the answer given rounds to the answer in the 

MS.  

3.2 Too few significant  figures will m ean that  the final m ark cannot  be 

awarded in ‘show that ’ quest ions where one m ore significant  figure than the 

value in the quest ion is needed for the candidate to dem onst rate the validity of 

the given answer.   

3.3 The use of one significant  figure m ight  be inappropriate in the context  of 

the quest ion e.g. reading a value off a graph. I f this is the case, there will be a 

clear indicat ion in the MS.  

3.4 The use of g =  10 m  s-2 or  10 N kg -1 instead of 9.81 m  s-2 or 9.81 N kg -1 

will m ean that  one m ark will not  be awarded. (but  not  m ore than once per 

clip) . Accept  9.8 m  s-2 or  9.8 N kg -1  

3.5 I n quest ions assessing pract ical skills, a specific num ber of significant  

figures will be required e.g. determ ining a constant  from  the gradient  of a 

graph or in uncertainty calculat ions. The MS will clearly ident ify the num ber of 

significant  figures required.  



 

  

4 . Calcu la t ion s  

4.1 Bald ( i.e. no working shown)  correct  answers score full m arks unless in a 

‘show that ’ quest ion.  

4.2 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.  

4.3 u se  of the form ula m eans that  the candidate dem onst rates subst itut ion of 

physically correct  values, although there m ay be conversion errors e.g. power 

of 10 error.  

4.4 r eca l l  of the correct  form ula will be awarded when the form ula is seen or 

im plied by subst itut ion.  

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

 

 



 

 

Question 

Number 

Answer Mark 

1 

C is the correct answer 

A, B and D are fundamental particles 1 

2 

C is the correct answer 

A, B and D are other combinations of units involving quantities in F = BIl 1 

3 

C is the correct answer 

A, B and D are the other possible changes involving decreasing tension 1 

4 

B is the correct answer 

A, C and D are incorrect combinations of the values given 1 

5 

B is the correct answer 

A, C and D are all true but not conclusions from the experiment 1 

6 

A is the correct answer 

B charges don�t balance, C wrong neutrino for the muon, D wrong neutrino for 

the electron 1 

7 

C is the correct answer 

There are 8 neutrons and 6 protons and A, B and D do not match both 1 

8 

B is the correct answer 

A time the same so C energy the same so D frequency constant 1 

9 

D is the correct answer 

A, B, C all based on mv/t but with or without factor 2 and some not negative 1 

10 

C is the correct answer 

All of A, B, C, D use the same traces, but only C has the electron deflected 

most AND electron deflected to the right and proton to the left. A wrong 

directions and amounts of deflection, B wrong directions, D wrong amounts of 

deflection 1 

 

 

Question 

Number 

Answer  Mark 

11 Use of W = mg 

 

Use of  

Or 

Use of  

 

F = 8990 N and W = 9810 N 

Or r = 957 m for Q = 1 C and m = 1 tonne 

Or Q = 1.05 C for r = 1 km and m = 1 tonne 

Or m = 916 kg for Q = 1 C and r = 1 km 

 

 

Correct comparison and conclusion using their calculated values  

E.g. The statement isn�t true because the force is less than the weight at that 

distance. 

 

Example of calculation 

W = 1000 kg × 9.81 N kg-1 

9810 N = 8.99 × 109 N m2 C-2 × 1 C × 1 C ÷ r2 

r = 957 m 

(1) 

 

 

 

 

(1) 

 

 

 

 

(1) 

 

 

(1) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

4 

 Total for question 11  4 

 



 

 

Question 

Number 

Answer  Mark 

12(a) Evidence of Ek = ½ mv2 and p = mv 

 

Correct algebraic link to Ek = p2/2m 

 

(1) 

 

(1) 

 

 

 

2 

12(b) Use of eV conversion 

Use of Ek = p2/2m 

Use of λ = h/p 

λ = 2.09 × 10-13 m 

 

Example of calculation 

Ek = 18 800 eV ×1.6 × 10-19 C = 3.01 × 10-15 J 

3.01 × 10-15 J = p2/2 × 1.67 × 10-27 kg 

p = 3.17 × 10-21 N s 

λ = 6.63 × 10-34 J s ÷ 3.17 × 10-21 N s 

λ = 2.09 × 10-13 m 

(1) 

(1) 

(1) 

(1) 

 

 

 

 

4 

 Total for question 12  6 

 



 

 

Question 

Number 

Answer  Mark 

*13(a) (QWC � Work must be clear and organised in a logical manner using technical 

wording where appropriate) 

 

(Alternating current in charger coil produces) alternating/varying magnetic field 

 

Idea that magnetic flux in charger coil linked to coil in watch 

Or Lines of flux cutting coil in watch Or varying flux in coil in watch 

 

e.m.f. induced in watch circuit  

 

current since complete/closed circuit 

 

 

 

 

(1) 

 

 

(1) 

 

(1) 

 

(1) 

 

 

 

 

 

 

 

 

 

 

 

4 

13(b) direct current required/produced 

Or otherwise it would be alternating current 

(accept dc for direct current or ac for alternating current) 

 

(1) 

 

1 

 Total for question 13  5 

 



 

 

 

Question 

Number 

Answer  Mark 

14(a) Either  

Use of Pythagoras to find length of wire perpendicular to field [6.1 cm] 

 

Use of F = B×I×length of wire perpendicular to field using 

F = 0.0037 N 

Or 

Use of cosθ = a/h Or use of sinθ = o/h  

Or measures an angle from diagram as 73°± 1° 

Or measures an angle from diagram as 17°± 1° 

Use of F = BIlsinθ using correct angle 

 

F = 0.0037 N (accept F = 0.0040 N if measured angle of 73° used) 

 

Example of calculation 

cos θ = 3.2 cm / 6.9 cm 

θ = 62.4° 

F = 0.074 T × 0.82 A × 0.069 m × sin 62.4°  

= 0.074 T × 0.82 A × 0.069 m × 0.89 

F = 0.0037 N 

Using measured angle: 

θ = 73° 

F = 0.074 T × 0.82 A × 0.069 m × sin 73°  

= 0.074 T × 0.82 A × 0.069 m × 0.96 

F = 0.0040 N 

 

 

 

 

(1) 

 

(1) 

 

(1) 

 

 

 

 

(1) 

 

(1) 

 

(1) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3 

14(b) Direction into page 

Using (Fleming) LHR 

(1) 

 

(1) 

 

 

 

2 

 

 Total for question 14  5 

 

 



 

 

Question 

Number 

Answer  Mark 

15(a) Baryon - 3 quarks 

 

Meson - quark-antiquark 

 

baryon - ucd; meson -  u 

Or baryon - uud; meson - c 

 

 

 

 

 

 

 

 

 

 

 

 

(1) 

 

(1) 

 

 

(1) 

 

 

 

 

 

 

 

3 

15(b) Use of eV conversion using 1.6 × 10-19 C  

Use of ΔE = c2 Δm 

m = 7.79 × 10-27 (kg) 
 

Example of calculation 

4.38 × 109 eV ×1.6 × 10-19 C = 7.01 × 10-10 J 

m = 7.01 × 10-10 J ÷ (3 × 108 m s-1)2 

= 7.79 × 10-27 kg 

(1) 

(1) 

(1) 

 

 

 

3 

15(c)(i) Use of v = s/t 

Calculated speed = 2.64 × 1010 m s-1 

Comparison with speed of light and relevant comment 

(e.g. this is impossible or relativistic effects apply) 

(Accept correct reference to specific relativistic effect.) 

 

Example of calculation 

v = 3.9 × 10-2 m ÷ 1.48 × 10-12 s 

= 2.64 × 1010 m s-1 

(1) 

(1) 

 

 

(1) 

 

 

 

 

3 

*15(c)(ii) (QWC � Work must be clear and organised in a logical manner using technical 

wording where appropriate) 

Any 4: 

Particle creation 

Mass-energy is conserved 

(High energy required) to create particles with large/larger mass 

because ΔE = c2 Δm and c2 is a large multiplying factor 

 

Overcoming repulsive forces 

There are (electrostatic) repulsive forces between protons  

(and high energies are required) so repulsive force can be overcome 

to allow protons to get close to each other 

 

 

 

 

 

 

(1) 

(1) 

(1) 

 

 

(1) 

(1) 

(1) 

 

 

 

 

 

 

 

 

 

 

 

 

 

4 

 Total for question 15  13 

 

baryon meson 

u 

u 

c 

d 



 

 

 

Question 

Number 

Answer  Mark 

16(a)(i) Use of I = I0 /e (I0 from 2.35 mA to 2.4 mA) to find time constant 

Or intercept with t axis using initial tangent to find time constant (range 125 s 

to 135 s) 

Use of time constant = RC 

C = 0.015 (F) to 0.017 (F) 

 

Or 

Attempts a pair of readings of I and t from graph 

Use of I = I0 e
−t/RC

 

C = 0.015 (F) to 0.017 (F) 

 

Or 

Attempts to obtain �half-life� from graph 

Use of t ½ = RC ln2 

C = 0.015 (F) to 0.017 (F) 

 

Example of calculation 

131 s = 8200 Ω × C 

C = 1.60 × 10-2 F 

(1) 

 

 

(1) 

(1) 

 

 

(1) 

(1) 

(1) 

 

 

(1) 

(1) 

(1) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3 

16(a)(ii) Use of V = IR for initial p.d. using initial current 

Use of C = Q/V   ecf from (i) 

Q = 0.32 C 
 

Example of calculation 

V = 0.0024 A × 8200 Ω = 19.7 V 

ΔQ = 1.60 × 10-2 F × 19.7 V = 0.316 C 
 

(1) 

(1) 

(1) 

 

 

 

3 

16(a)(iii) Use of suitable equation, e.g. W = ½ QV         ecf from (i) and (ii) 

W = 3.1 J 

 

Example of calculation 

W = ½ × 0.316 C × 19.7 V 

W = 3.08 J 

(1) 

(1) 

 

 

2 

16(b) Use of               

Correct use of 15% 

R = 240 kΩ 

 

Example of calculation 

 

ln 0.15 + ln V0  = ln V0 -  

ln 0.15 =  

R = 2.36 × 105 Ω  

(1) 

(1) 

(1) 

 

 

 

3 

 Total for question 16  11 

 



 

 

Question 

Number 

Answer  Mark 

17(a) Electrons emitted from hot metal (surface)   

Or states thermionic emission 

 

Idea that electrons accelerated by electric field produced by charge on the anode 

(e.g. Electrons accelerated by anode; electrons attracted to positive charge; 

electrons attracted to anode) 

 

 

(1) 

 

(1) 

 

 

 

2 

17(b) Use of W = QV 

Use of Ek = ½ mv2 

v = 2.72 × 107 m s-1 

 

Example of calculation 

W =  1.6 × 10 -19 C × 2100 V = 3.36 × 10-16 J 

3.36 × 10 -16 J = ½ × 9.11 × 10 -31 kg × v2 

v = 2.72 × 107 m s-1 

(1) 

(1) 

(1) 

 

 

3 

17 (c) Straight vertical lines, at least 3, equally spaced, touching both plates 

Downward direction 

(1) 

(1) 

 

2 

17(d)(i) Use of E= V/d 

Use of F= EQ 

F = 1.8 × 10-15 (N) 

 

Example of calculation 

E = 550 V / 0.05 m = 11 000 V m-1 

F = 11 000 V m-1 × 1.6 × 10 -19 C  

F = 1.76 × 10-15 N 

(1) 

(1) 

(1) 

 

 

 

 

 

 

3 

 

17(d)(ii) Use of F = ma  (ecf from (d)(i)) 

Use of v = s/t 

Use of s = ut + ½ at2 with u = 0 

s = 0.020 m 

 

Example of calculation 

a = F/m = 1.76 × 10 -15 N / 9.11 × 10 -31 kg = 1.93 × 10 15 m s-2 

t = 0.1 m / 2.2 × 107 m s-1 = 4.55 × 10 -9 s 

s = ½ × 1.93 × 10 15 m s-2 × (4.55 × 10 -9 s)2 

s = 0.020 m 

(1) 

(1) 

(1) 

(1) 

 

 

 

 

 

 

 

4 

 

 Total for question 17  14 

 



 

 

Question 

Number 

Answer  Mark 

18(a)(i) Use of p = mv 

(mass may be left as m or justify ignoring mass, e.g. by cancelling) 

 

See either × cos 29° or × cos 61° 

 

A correct value of momentum for at least one ball, or total, after collision  

(see 0.036 N s Or 0.55 (m) Or 0.011 (N s) Or 0.17 (m) Or 0.048 (N s) Or 

0.72(m)) 

 

Calculated momentum before = calculated momentum after and 

states that momentum is conserved  

Or  

Calculated momentum before = calculated momentum after and 

states that momentum before = momentum after 

 

Example of calculation 

p1 = 0.066 kg × 0.72 m s-1 = 0.0475 N s = 0.048 N s (2 sf) 

Components in direction of u1 = (0.066 kg × 0.63 m s-1 × cos 29°) + (0.066 kg × 

0.35 m s-1 × cos 61°) 

= 0.0364 N s + 0.0112 N s = 0.0476 N s = 0.048 N s (2 sf) 

Momentum before = momentum after, so satisfies principle of conservation of 

momentum 

(1) 

 

 

(1) 

 

(1) 

 

 

 

 

 

 

 

(1) 

 

 

 

 

 

 

 

 

 

 

 

 

 

4 

18(a)(ii) Use of Ek = ½ mv2 Or Ek α v2 

 

Initial Ek = 0.017 (J) (v2 = 0.52 (m2 s−2)) 

 

Calculation of final Ek = 0.017 (J) and statement that Ek conserved 

(final v2 = 0.52 (m2 s−2)) 

 

Example of calculation 

Ek = ½ mv2 

Before: 

Ball 1, Ek = ½ × 0.066 kg × (0.72 m s-1)2 = 0.0171 J 

After: 

Ball 1, Ek = ½ × 0.066 kg × (0.63 m s-1)2 = 00131 J 

Ball 2, Ek = ½ × 0.066 kg × (0.35 m s-1)2 = 0.0040 J 

 

Total = 0.0171 J, so kinetic energy conserved 

(1) 

 

(1) 

 

 

 

(1) 

 

 

 

 

 

 

3 

18(b)(i) The time intervals between images  

 

The scale of the photograph  

(accept the diameter of the balls) 

(1) 

 

(1) 

 

 

2 

18(b)(ii) φ = 45° to 52° 

 

Use of graph with their angle to determine total kinetic energy after the collision  

 

Statement that it is an inelastic collision  

Or Statement that kinetic energy is not conserved  

(dependent on candidate attempting MP1 and MP2) 

(1) 

 

(1) 

 

 

(1) 

 

 

 

 

 

 

3 

 Total for question 18  14 
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