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Question 
number Answer  Notes  Marks 

2 (a)  centre of gravity; accept centre of mass 1 
        
        
 (b)  moment = force × (perpendicular) distance; allow standard symbols 

and rearrangements 
e.g. M = F × d 

1 

     allow d, s, x for 
distance 

 

       
      
 (c)  substitution;  3 
   rearrangement;    
   evaluation; -1 for POT error  
    2 marks max. if 

incorrect distance used 
e.g. 0.42 m giving 
answer of 219 (N) 

 

   e.g.    
   92 = Fs × 0.84   
   Fs = 92 / 0.84   
   (Fs =) 110 (N) allow 109.5, 109.52…  
      
      
 (d)  idea that every force has an equal and opposite reaction; however expressed 

allow “action” for force 
1 

      
      
 (e)  same value as (c); allow ecf from (c) 

expected answer is  
110 (N) 

2 

   down;    
      
      

 
Total for Question 2 = 8 marks 
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Question 
number Answer  Notes  Marks 

3 (a)  momentum = mass × velocity; allow standard 
symbols and 
rearrangements e.g. 
p = m × v 

1 

     reject M, m for 
momentum 

 

      
        
 (b)  substitution;   3 
   evaluation;    
   unit;    
    

 
  

   e.g.   
   p = 1.67 × 10-27 × 2200   
   (p =) 3.7 × 10-24 allow 3.6(74) × 10-24  
   kg m/s allow 3.7 × 10-21 g 

m/s for 3 marks 
 

      
      
 (c)  (total) momentum before (collision) =  

(total) momentum after (collision); 
  1 

        
        
 (d)  evaluation of momentum of U-235 before collision;   4 
   addition of neutron momentum; allow ecf from (b)  
   rearrangement to give velocity of U-236; seen or implied by 

working 
 

   correct evaluation;    
    not adding neutron 

momentum gives  
9.95 m/s = 2 marks 

 

   e.g.    
   pU-235 = (3.99 × 10-25 × 10 =) 3.99 × 10-24    
   pU-236 = 3.99 × 10-24 + 3.7 × 10-24    
   vU-236 = momentum / mass = 7.664 × 10-24 / 4.01 × 10-25    
   (vU-236 =) 19 (m/s) allow 19.1… (m/s)  
        
        

 
Total for Question 3 = 9 marks 
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Question 
number Answer  Notes  Marks 

4 (a) (i) substitution; allow g = 9.8, 9.81 2 
   evaluation;    
      
   e.g.   
   (GPE =) 1.8 × 10 × 0.95   
   (GPE =) 17 (J)  allow 16.8, 16.7…, 

17.1… (J) 
 

      
 (a) (ii) idea that KE (gained) is greater than GPE (lost);  2 
   idea KE gained = GPE lost + work done;   
   e.g. 17 + 4 = 21  OR  21 – 17 = 4   
      
        
 (b) (i) use of KE = ½ × mass × speed2;  allow standard symbols 

can be implied from 
working 

4 

   substitution;     
   rearrangement;   
   evaluation;     
      
   e.g.    
   KE = ½ × m × v2    
   21 = 0.5 × 1.8 × v2    
   v = √(21/0.9)    
   (v =) 4.8 (m/s) allow 4.83, 4.83… (m/s)  
      
  (ii) substitution into F = mv-mu / t; allow ecf from (b)(i) 2 
   evaluation;   
    allow alternative 

method using  
a = (v-u)/t and F = ma 

 

   e.g.    
   F = (1.8 × 4.8) / 0.12   
   (F =) 72 (N) allow 72.5, 72.45… (N)  
      
       

 
Total for Question 4 = 10 marks 

 
  

thealevelphysicstutor.comEdexcel IGCSE · Paper 2 4Ph1 2 · January 2020 · Mark Scheme · Question PaperEdexcel IGCSE · Paper 2 4Ph1 2 · January 2020 · Mark Scheme · Question Paper thealevelphysicstutor.com



Paper 2  ·  January 2021  ·  Q2, Q3

thealevelphysicstutor.com



 

 
Question 
number 

Answer  Notes  Marks 

2 (a) (i) centre of gravity / centre of mass; allow centre of weight 1 
      
  (ii) balance / newtonmeter; allow newton scales 1 
    ignore scales  
      
      
 (b) (i) moment = force  × (perpendicular) distance; allow standard 

symbols and 
rearrangements e.g. 
moment = F × d  

1 
 

     ignore m for moment  
      
  (ii) substitution;   1 
       
   e.g.   
   0.68 × 4.3 (= 2.924 N cm)   
      
  (iii) idea that anti-clockwise moment = clockwise 

moment; 
stated or implied by 
working 

3 

   rearrangement;   
   evaluation; allow ECF from (ii)  
      
   e.g.   
   2.9 = F × 11   
   F = 2.9 / 11   
   (F =) 0.26 (N) allow 0.2636…- 

0.2658… 
allow 0.27 

 

    condone 0.263  
       
      

 
(Total for Question 2 = 6 marks) 
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Question 
number 

Answer  Notes  Marks 

3 (a)  (to the) left; allow towards A, away 
from B 
ignore backwards 

2 

   (because) repulsion (due to like magnetic poles); reject if mention of 
charge 

 

        
        
 (b) (i) 0.045 (kg m/s); allow ‘the same’ 1 
        
  (ii) momentum of B after collision = 0.045 – (-0.021);  2 
   evaluation;   
    allow 0.024 for 1 mark  
   e.g.    
   0.045 - −0.021 allow 0.045 + 0.021  
   (momentum =) 0.066 (kg m/s)   
      
  (iii) substitution into  

F = change in momentum / time taken; 
allow ECF from (ii) 2 

   evaluation; use of 0.024 from (ii) 
gives 0.126… (N) 

 

      
   e.g.     
   F = 0.066 / 0.19   
   (F =) 0.35 (N) allow 0.347… (N)  
      
  (iv) (to the) right; allow towards B, away 

from A 
1 

        
        

 
(Total for Question 3 = 8 marks) 
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Question 
number 

Answer  Notes  Marks 

2 (a) (i) substitution into F = (mv – mu)/t;  3 
   evaluation; -1 if POT error  
   correct direction; independent mark  
    208.3… scores 2 marks 

max. if given with 
correct direction 

 

   e.g.   
   (F =) (6.7 - −4.2) / 0.012   
   (F =) 910 (N)  allow 908.3…(N)  
   (direction =) right allow forwards 

ignore compass 
directions 

 

    0.9083… scores 1 mark  
      
  (ii) same forces as in (a)(i) AND opposite direction; allow ECF from (a)(i) for 

both points 
1 

    allow ECF for compass 
direction only if 
opposite to direction 
given in (i) 

 

      
   e.g.   
   (F =) 910 (N) AND (direction =) left   
      
      
 (b)  any three from:  3 
   MP1.  idea that there is a change of momentum 

(when ball hits player); 
  

   MP2.  (equipment) increases (impact) time;   
   MP3.  decreases rate of change of momentum (of 

ball); 
  

   MP4.  decreases force (on player);   
   MP5.  decreases pressure (on player); allow spreads force 

over larger area 
 

      
      

 
Total for Question 2 = 7 marks 
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Question 
number 

Answer  Notes  Marks 

7 (a)  substitution into F = (mv − mu) / t;    3 
   rearrangement;     
   evaluation;  0.08 scores 2 marks if 

supported by valid 
working 

 

     allow alternative 
method using F=ma and 
a=(v-u)/t 

 

   e.g.     
   2.5 = [0.074 × 3.0 (−0.074 × 0.0)] / time      
   time = (0.074 × 3.0) / 2.5     
   (time =) 0.089 (s) allow 0.09, 0.0888 (s)   

condone 0.088 (s) 
 

      
        
 (b)  magnitude = 4.9 (N);   2 
   direction = right/opposite to car;  ignore East  
      
        
 (c)  any two from:    2 
   MP1.  (crumple zone) increases the time (taken to 

stop);  
  

   MP2.  same momentum change (as car 2);  allow same velocity 
change (as car 2) 

 

   MP3.  smaller acceleration; allow deceleration  
   MP4.  reference to formula force = change in 

momentum/time;  
   

      
        

 
Total for Question 7 = 7 marks 
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Question 
number 

Answer  Notes Marks 

5 (a) (i) amplitude decreases (with distance);   3 
   wavelength is constant;    

   speed is constant;    
  

 
   

  (ii) A (there was a time delay for signals travelling to the probe 

from Earth); 
 

B is incorrect because although the statement is correct it does 
not explain why the probe is difficult to steer 

C is incorrect because although the statement is correct it does 

not explain why the probe is difficult to steer 
D is incorrect because it contains incorrect Physics 

1 

     
 

  (iii) C;  
 

A is incorrect because all radio signals travel at the same speed 
B is incorrect because all radio signals travel at the same speed 

D is incorrect because it is easier to remove noise from a digital 
signal 

1 

     
 

  (iv) B; 
 

A is incorrect because the signal shows varying amplitude with 
more than two values 

C is incorrect because the signal shows varying amplitude with 

more than two values 
D is incorrect because the signal shows varying amplitude with 

more than two values 

1 

     

     
 

 (b) 
 

substitution;   2 

   evaluation;   
 

      
   e.g.   

 

  
 

(power =) 36.4  0.275    
 

   (power =) 10.0 (kW) allow 10.01, 10  
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Question 
number 

Answer  Notes Marks 

 (c)  dimensionally correct 
substitution;  
 

no marks for equation as 
given in paper 

3 

   rearrangement; substitution and 
rearrangement in either 

order 

 

   evaluation;   
 

      

   e.g.   
   0.091 = change in momentum  

                    25 x 60 

  

   (change in momentum =) 0.091 

 60  25  

  

   (change in momentum =) 140 
(kg m/s)  

allow 136.5, 137 
 
unit conversion error or 

POT error loses the 
evaluation mark 

e.g. 2275, 2.275,  
136 500,  

1.365  1011 scores 2 
marks  

 

      

         

 

Total for Question 5 = 11 marks 
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Question 
number 

Answer  Notes Marks 

7 (a) 
 

X marked at the point of suspension; 

 

allow cross in line with 
hook but just above or 
below bar 

1 

 (b)  (at equilibrium, sum of) moment(s) 
anticlockwise = (sum of) moment(s) 

clockwise;  

  1 

      

        

 (c)  substitution into principle of moments; allow cm or m for 

distance units 

3 

   rearrangement;   
 

   evaluation; -1 if POT error 
 

      
   e.g.   

 

   14.1  weight of bananas = 84.6  1.25   
 

   (weight of bananas =) 84.6  1.25  
                                      14.1 

  
 

   (weight of bananas =) 7.5 (N)   
 

      

       
 

 (d)  finding weight of one banana; allow ECF 

answer from (c) ÷ 5 

3 

   conversion from weight to mass in kg; allow use of g = 9.8, 
9.81 

 

   conversion to g from kg;   
      

   e.g.   
   weight of one banana = 7.5 ÷ 5 (= 1.5 N)   
   mass = (1.5 ÷ 10 =) 0.15 kg  allow 0.153…  

   (mass =) 150 (g) allow 153   
      

       
 

 (e)  any two from:  ignore solutions 

involving adding another 
basket 

2 

   MP1. use a yard-arm with a longer 

distance for the small weight to 
move along/eq; 

allow use a longer yard-

arm / steel bar 

 

   MP2. smaller distance from pivot to 
basket; 

hook to basket 
 

   MP3.   heavier (moveable) weight; allow larger (moveable) 

weight 

 

      

         

Total for Question 7 = 10 marks 
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Question 
number Answer  Notes Marks 

7 (a) (i) momentum = mass  velocity; allow rearrangements 
and standard symbols 
e.g. m = p / v 

1 
 

    reject m for 
momentum 

 

      
  (ii) substitution;  2 
   evaluation; -1 if POT error  
      
   e.g.   
   (p =) 0.170  5.2   
   (p =) 0.88 (kgm/s) allow 0.884 (kgm/s)  
      
      
 (b) (i) momentum of black ball calculated; ignore units 4 
   conservation of momentum used correctly; stated or implied from 

calculation 
allow ecf from (a) 

 

   final momentum of white ball calculated; ignore units  
   evaluation of final velocity of white ball;   
      
   e.g.   
   pblack = 0.80 (kgm/s) allow 800 (gm/s)  
   0.88 = pwhite + 0.80   
   pwhite = 0.08 (kgm/s) allow 80 (gm/s)  
   vwhite = 0.47 (m/s) allow 0.5, 0.4705… 

0.49 for use of 0.884 
from a(ii) 

 

      
  (ii) 80 (N);  2 
   (to the) left;   
      
      

 

Total for Question 7 = 9 marks 
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Question 
number Answer  Notes  Marks 

3 (a) (i) X drawn at the base of the weight arrow; judge by eye 1 
        
  (ii) weight = mass × gravitational field strength;  allow standard symbols and 

rearrangements  
e.g. W = m × g 
ignore ‘gravity’ for g 

1 

        
  (iii) substitution;    2 
   evaluation; -1 for POT error only e.g. 

from incorrectly converting  
kg to g 

 

        
   e.g.    
   (W =) 130 × 10 allow g = 9.8, 9.81  
   (W =) 1300 (N) allow 1274, 1275.3  
        
         
 (b) (i) in equilibrium / when balanced;    2 
   (sum of) clockwise moment(s) = (sum of) anti-

clockwise moment(s); 
allow idea that net moment is 
zero 

  

         
  (ii) correct expression for either moment; allow ecf from (a)(iii) 3 
   correct use of principle of moments;     
   evaluation of distance X; 

 
  

        
         
   e.g.     
   1300 × 0.30  OR  520 × X     
   1300 × 0.30 = 520 × X     
   X = 0.75 (m)     
    

 
 

    

  (iii) (length of plank =) 1.5 (m); allow ecf from (b)(ii)  1  
      
         

 
Total for Question 3 = 10 marks  
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Question 
number Answer  Notes  Marks 

7 (a)  correct substitution KE = ½ (mass) × (speed)2; allow use of standard 
symbols e.g. KE = ½ m v2 
allow mass = 17 at this 
point  

3 

   re-arrangement to give v;    
   evaluation to show 5.8(4…) (m/s);    
        
   e.g. KE = ½ m v2 

0.29 = 0.5 × 0.017 × v2 
v2 = 0.29 ÷ (0.5 × 0.017) = 34.1176471.. 
v = √34.1176471 = 5.8(4…) (m/s) 

   

        
        
 (b)  idea of conservation of momentum; however expressed  4 
   idea that momentum before release was zero; allow idea that momenta of 

two blocks is equal in 
magnitude 

 

   evidence of re-arrangement;    
   evaluation of large block speed giving 1.3 m/s; allow 1.4 if vsmall = 6 m/s   
    ignore mass unit provided 

both masses consistent  
 

   e.g. momentum of small block = 17 × 6 = 102 g m/s 
therefore momentum of large block = 102 g m/s 
momentum = mass × velocity = 75 v 
so v = 102/75 = 1.36 m/s 

  

    v=1.31 if vsmall = 5.8 m/s  
v=1.32 if vsmall = 5.84 m/s  

 

 (c)  substitution into given equation;    3 
 

   idea of initial momentum = 0; allow use of init velocity = 0   
   evaluation;    
   correct answer = 0.93 (N)    
        
         
   e.g. force = change in momentum ÷ time taken 

force = ((0.017 × 6) – 0) ÷ 0.11 
force = 0.102 ÷ 0.11 
force = 0.9272… (N) 

   

        
 (d)  substitution and re-arrangement of given equation;   3 
   conversion of 17.6 cm to 0.176 m;   
   evaluation;     
   correct answer = 0.18(41…) (s) accept 0.2 (s) 

accept use of v=5.84…(m/s)  
 

     -1 POT error   
   e.g. orbital speed=(2π × orbital radius)÷time period    
   6 =  (2π × 0.176)÷T 

T = (2π × 0.176) ÷ 6 
T = 0.1843… (s) 

   

     0.092.. (s) for using 17.6 cm 
as a diameter scores 2 
marks  

 

 
Total for Question 7: 13 marks 
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Question 
number 

Answer  Notes  Marks 

7 (a)  idea that extension increases as force 
increases;  

ignore positive correlation 2 
 

   idea of a linear relationship;   
    allow “force is proportional 

to extension” for 2 marks  
 

      
    if no other marks scored 

then mention of Hooke’s law 
scores 1 mark 

 

       
        
 (b)  substitution into moment = force × distance;  ignore units 2 
   evaluation of moment to at least 3s.f.;     
     1 mark max. for reverse 

calculation e.g. calculating 
the force or the distance 

 

   e.g.   
   moment = 480 × (0.)84   
   moment = 403 (Nm)  allow 403.2 (Nm)  
       
        
 (c)  idea of principle of moments;  implied by substitution or 

written in words 
4 

   moment of push force = F × 3.2; seen anywhere in calculation  
   rearrangement;     
   evaluation; -1 for POT error  
    allow use of 400 Nm, giving 

125 N 
allow use of 403 Nm, giving 
125.9…, 126 (N)  

 

   e.g.   
   403.2 = F × 3.2 clockwise moment = anti-

clockwise moment 
 

   F = 403.2 / 3.2   
   (F =) 130 (N) allow 126 (N)  
       
      
 (d)   ignore idea of spring losing 

elasticity / stop stretching 
2 

   idea of spring exceeding/reaching elastic 
limit;  

allow limit of proportionality 
for elastic limit 

 

   idea of permanent deformation / not returning 
to original shape / permanent stretching; 

ignore spring breaking  

      
         

 
Total for Question 7 = 10 marks  
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Question 
number 

Answer  Notes Marks 

4 (a) (i) momentum = mass × velocity; all standard symbols 
and rearrangements 
e.g. m = p / v 
ignore m, M for 
momentum 

1 

      

  (ii) substitution;  3 

   rearrangement;   

   evaluation to 2 or more s.f.;   

    answer of 78 (kg) gets 2 
marks only 

 

   e.g.   

   1100 = mass × 14     

   mass = 1100 / 14   

   (mass =) 79 (kg) allow 78.6, 78.57… 
condone 78.5 

 

      

      

 (b)  substitution into F = ∆p / t; ignore not converting 
kN to N 
allow use of  
∆p = (80 × 14 =) 1120 

3 

   rearrangement;   

   evaluation; −1 for POT error  

      

   e.g. 15 000 = 1100 / t   

   t = 1100 / 15 000   

   (t =) 0.073 (s) allow 0.07, 0.0733…, 
0.075, 0.0746… 

 

      

      

 (c)  idea that airbag increases the (collision) time;  2 

   reduces the rate of change of momentum; condone slows down 
change of momentum 
 
allow reduces 
acceleration 
 
allow use of equation 
AND statement that 
change in momentum is 
constant (which reduces 
the force) 

 

      

      

 

Total for Question 4 = 9 marks 
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Question 
number 

Answer Notes Marks 

5 (a)  both forces are the same size/magnitude/equal; ignore same force 2 

   forces are in opposite directions; allow one (force) is left 
and the other (force) is 
right 

 

    “forces are equal and 
opposite” / “every 
action has an equal and 
opposite reaction” 
scores 1 mark if no 
other marks awarded 

 

      

      

 (b)  substitution into p = m × v;  2 

   evaluation; -1 for POT error from 
incorrectly converting 
kg to g 

 

      

   e.g.   

   (momentum =) 0.018 × 4.9   

   (momentum =) 0.088 (kg m/s) allow 0.09, 0.0882 (kg 

m/s) 
 

      

      

 (c)  use of conservation of momentum; seen explicitly or 
implied from working 

4 
 

   setting up equation to be solved; allow ecf from (b)  

   rearrangement;   

   evaluation to 2 or more significant figures; ignore 0.6 as given in 
question 

 

    answer of 0.095… scores 
3 marks 

 

   e.g.   

   momentum is conserved   

   0.088 = 0.018 × −3.5 + 0.265 × v   

   v = [0.088 + 0.063]/0.265   

   v = 0.57 (m/s) allow any answer 
rounding to 0.57 

 

      

      

 (d)  use of KE = ½ × m × v2; seen explicitly or 
implied from working 

4 
 

   evaluation of KE before collision; allow 0.2, 0.22, 0.216, 
0.216… (J) 

 

   evaluation of KE after collision; allow 0.15-0.16 (J) OR 
0.110 AND 0.043 seen in 
working 

 

   comparison with correct conclusion that collision is 
not elastic/inelastic; 

DOP 
allow ecf from KE 
calculations 

 

      

      

 
Total for Question 5 = 12 marks 
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Question 
number Answer  Notes Marks 

5 (a) (i) position of the mass hanger; allow distance of mass 
hanger/eq 

1 

     reject unqualified 
“distance”  

 

  (ii) any two from: ignore “same 
equipment” 

2 

   MP1. weight or mass of metre rule   
   MP2. weight or mass of mass hanger;   
   MP3. positions of newton meter(s);   
      
  (iii) any one from:  1 
    take repeats and find mean;   
    extend the range of the results;   
    measure more intermediate positions; 

 repeat to {identify/remove} anomalies; 
 plot a graph to spot anomalies; 

  

        
       
 (b) (i) all data plotted to within half a small square;   1 
       
  (ii) straight line passing through all points; allow straight line 

with points evenly 
distributed either side 
if plotting error in (i) 

1 

      
  (iii) any four from:   4 
   MP1. as position of mass hanger increases, reading 

on newton meter A decreases; 
    

   MP2. as position of mass hanger increases, reading 
on newton meter B increases; 

accept “as A 
decreases, B 
increases” for MP1 & 
MP2  

  

   MP3. relationship(s) are linear; ignore references to 
proportionality  

  

   MP4. idea that newton meter readings are the same 
when the position is 50cm; 

  

   MP5. idea that the sum of the newton meter 
readings is constant; 

  

      
 (c)  any three from:  3 
   MP1. idea that clockwise moment equals anti-

clockwise moment; 
allow idea that 
moments must 
balance 

 

   MP2. distance of mass hanger from newton meter B 
decreases;  

allow distance from 
newton meter A 
increases 

 

   MP3. (therefore) anti-clockwise moment of mass 
hanger weight (about B) decreases; 

  

   MP4. clockwise moment (of newton meter A 
reading) decreases (thereby decreasing 
reading); 

  

      
      

 
Total for Question 5 = 13 marks 
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