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1 (i)  M1  For using )(tsv   

  Velocity is 10t – 1.5t2 A1   
  Acceleration is 10 – 3t B1 ft 3  
 (ii) 10 – 3t = 4  t = 2 M1*  For setting a(t) = 4 and attempting to 

solve for t 
  v = 10 2 – 1.5 22 M1dep*  For substituting the value of t found into 

v(t) 
  Velocity is 14 ms-1 A1 3  
 
2 (i) 3 0.15 – 2 0.12 M1  For using the idea that the sum of the 

momentum is mv  (explicitly, not as 
part of an equation derived from applying 
the principle of conservation of 
momentum) 
Accept 3 0.15  and  – 2 0.12 for M1 

  Magnitude is 0.21 Ns A1 2 This mark can be scored in (ii) providing 
the M1 is scored in (i) 

 (ii) 0.12b = ans (i) M1  For using the principle of conservation of 
momentum 

  b = 1.75 A1 2  
     SR (max 1 mark out of 2) 

0.12gb = 0.21g  b = 1.75 B1 
 (iii) Contribution from A is -ve B1  Allow even if expressions for momenta 

include g 
   M1  For using  0.12b > ans (i) 
  0.12b > 0.21 b > 1.75 A1 ft 3  
     SR for the above two marks (max 1 out of 

2 marks) 
0.12bg > 0.21g  b > 1.75 B1 

 
3 (i)(a)  M1  For resolving in the direction of  

QP


 (or PQ


) 

  2 8cos40o – 10cos10o A1  Allow minus this expression if the 
direction of resolving is stated or implied 
to be to the left 

  Component of resultant is 
2.41 N 

A1 ft  Allow – 2.41. ft wrong angle 10o 

 (b) Component of resultant is 
1.74 N  

B1 ft 4 ft wrong angle 10o

Accept 10sin10o providing 1.74 is seen in 
(ii) and/or (iii). 

     SR (max 2 out of 4 marks) 
(a) 8cos40o, -10cos10o, 8cos40o B1 
(b) 8sin40o, 10sin10o, -8sin40o B1 
NB Q3(i) must be marked either 
according to the main scheme or 
according to the SR; it must not be 
marked according to a part of one and a 
part of the other. 

 (ii) R2 = 2.412 + 1.742 M1  For using R2 = X2 + Y2 
  Magnitude is 2.97 N A1 ft 2 ft wrong answer(s) in (i) 
 (iii) tan  = 1.74/2.41 M1  For using tan  = (i)(b)/(i)(a) 
  Angle is 35.8o (or 35.9o) A1 ft 2 ft wrong answer(s) in (i) 
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4 (i) F = 2009.8sin32o M1  For using the idea that the frictional force 

is equal to the component of weight 
parallel to the plane 

  Force is 1040 N A1 2  
 (ii) R = 2009.8cos32o B1ft  ft sin/cos mix 
   = 1039/1662 M1  For using  = F /R 

     Alternatively: for  = tan32o                        M2 

  Coefficient is 0.625 A1 3  
 (iii)  M1  For resolving forces parallel to the plane 
  Pmax = Fmax+ 2009.8sin32o A1ft  ft sin/cos mix 
  Fmax = 1040 B1 ft   
  Maximum force is 2080 N  A1 ft 4 ft  2Fmax  
 
5 (i) 6000a = (-)1500 B1   
  Deceleration is 0.25 ms-2         B1 2 or a = - 0.25 (or a = 0.25 if it is clear that 

the direction of the acceleration is taken to 
be opposite the direction of motion) 

 (ii)  M1  For applying Newton’s second law to 
truck A or to both trucks combined 

  T – 2800 = 10000(-0.25) A1   or T – 2800 – 1500 =  
                                (10000 + 6000)(-0.25) 

  The tension is 300 N A1 3  
 (iii)  M1  For applying Newton’s second law to the 

engine or to the whole system 
  Forward force –10000 –         

          ans(ii)  = 50000(-0.25) 
A1   or Forward force – (10000 + 2800 + 1500) 

               = (50000 + 10000 + 6000)(-0.25) 
  Braking force A1 ft   
  Magnitude 2200 N A1 4  
 
6 (i) 9 = 4 + 2a M1  For using v = u + at 
  Acceleration is 2.5 ms-2 A1 2  
 (ii) AB/2 = (4 + 9)/2 or  

AB = 42 + ½ 2.522   or 
81 = 16 + 5(AB) 

M1  For using s/t = (u + v)/2 or s = ut + ½ at2 

or v2 = u2 + 2as 

  Distance AB is 13 m    A1 ft 2 ft for 8 + 2ans(i) or 32.5 ans(i) 
 (iii)  M1  For applying Newton’s second law 

parallel to the plane (3 terms needed) 
  Mgsin30o – F = Ma A1   
  F = 2.4M A1 3  
 (iv) R = Mg cos30o B1  Must contain M unless ‘let M = some 

value’ is clearly stated 
   = 2.4/4.9 3  M1  For applying  = F/R 

  Coefficient is 0.283 or 

3
49

8  

A1 3 Allow following the use of a specific 
value of M. 
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7 (i) Stone is slowing down B1   
  Stops                         or 

Hits the bottom of the drum 
B1 2  

 (ii) ½ 14.71.5 or ½ 9.81.52 M1  For using the idea that the area of the 
relevant triangle represents the height or 
for using h = ½ gt2 

  Height is 11.025 m     A1 2 or 11.0 m 
 (iii)  ½  (14.7 + 6.3) 0.1 M1  For using the idea that the area of the 

relevant trapezium represents the depth or 
for using s = ½ (u + v)t 

  Depth is 1.05 m A1 2  
 (iv) a = (6.3 – 14.7)/0.1 M1  For using the idea that the gradient 

represents the acceleration 
  Deceleration is 84 ms-2 A1 2  
 (v)  M1  For applying Newton’s second law to the 

stone (3 terms needed) 
  F = 0.08 (84 + g) A1 ft  AEF 
  Upward force is 7.504 N       A1 3 or 7.50 N 
     SR (to deal with the case of omission of 

the weight) (max 1 out of 3) 
Upward force is 6.72 N   B1 

 
 


