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1  T = 10g B1   
  R = 40g – T             aef B1   
  Magnitude of the force is 294 N or 30g B1 3  

SR   g omitted 
     R = 30N              B1         (1 out of 3) 
 
 
 
2 (i)  

 
M1  For using the idea that speed is 

obtained as the slope of the curve 
   eg 

46

37


 or 

5.25.7

010


  M1  For attempting to find the slope at 

the steepest part of the curve 
  Maximum speed is 2 ms-1     cao A1 3  
 (ii) At rest for 4 s B1 1  
 (iii) Slope is –

6

10 or 
t

x


 = 

6

10  B1   

  Speed is 1.67 ms-1  or 5/3 ms-1   

or 10/6 ms-1 
 
B1 

 
2 

 
Positive value only 

 
 
 
3 (i)  M1  For differentiating x 
  v = 0.12t – 0.0003t2 A1   
  0.0003t(400 – t) = 0  M1  For solving v = 0  
  Time taken is 400 s A1 4  
 (ii) 9600 – 6400 M1  For substituting time taken into x(t) 
  Distance is 3200 m A1 ft 2  
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4 (i)  M1  For resolving forces both 

horizontally and vertically 
  168sin N and 49cos N  A1   
     First alternative for the above two 

marks: 168sin N B1 
            49cos N    B1 

     Second alternative for the above two 
marks: 
For using Lami’s  theorem to obtain 
two independent equations  M1 

)90sin(

49

)180sin(

168

90sin  





N   A1 

     Third alternative for the above two 
marks: 
Triangle of forces sketched or 
implied with a right angle shown or 
implied and sides containing the 
right angle shown or implied to be 
168 and W               M1                         
W = 49 shown or used, N shown or 
used as hypotenuse and   shown or 
used as the angle opposite 168   A1 

     Fourth alternative for the above two 
marks: 
For resolving the forces parallel to 
the plane                               M1 
49sin   = 168cos             A1 

  tan  = 168/49 
or sin  = 168/175 or cos  = 49/175 

M1  For obtaining a value for tan  by 
eliminating N from simultaneous 
equations, or by using  
sin(180 -  ) = sin  and sin(90 + 
 ) = cos  in Lami’s theorem or 
for obtaining a value for tan (or 
cos  or sin ) from the triangle of 
forces or for obtaining a value of 
tan  from 49sin  = 168cos           

   = 73.7 A1   
 (ii) N2 = 492 + 1682 or Nsin 73.7 = 168 or 

Ncos 73.7 = 49 
or N = 168sin  + 49cos  

M1  For using cos2 +sin2 =1 to 
eliminate   from the simultaneous 
equations or for substituting for 
 into an appropriate equation or for 
using Pythagoras’ theorem in the 
triangle of forces or for resolving 
forces normal to the plane (3 terms) 

  Magnitude of normal force is 175 N A1 6  
 (iii) 5gsin  = 5a 

 
M1  For using Newton’s 2nd law or 

stating that the acceleration is g sin  
  a = 9.41 (may be implied) A1   
  ½ 9.41(0.8)2 M1  For using s = ½ at2 
  Distance is 3.01 m A1 ft 4 ft value of a 
 
 
 



Final Mark Scheme 2637 June 2004 

 

 
5 (i)  M1  For using Newton’s 2nd law 

vertically (3 terms) 
  R – 6.39.8 = 6.30.2              A1   
  F = 16     seen or implied B1   
  632 + 162 M1  For using 222

FRC   

  Magnitude of contact force is 65 N A1   
  tan = 63/16 M1  For using tan = R/F 
  Contact force makes an angle of 75.7o 

or 75.8o  or 1.32 rads with the horizontal 
A1 7 Or any equivalent direction, stated or 

clearly shown on a diagram 
 (ii) F = 0.3  63 M1  For using  F = R 
  X = 18.9 N A1 ft 2 ft  value of R 
 (iii) Less than X *B1   
  Because R is less    or  

friction is less         or 
horizontal force < 18.5(22)N 

 
 
dep*B1 

 
 
2

 

 
 
 
6 (i)  M1  For applying Newton’s 2nd law to 

either A or to B   (3 terms) 
  0.9g – T = 0.9a A1  Alternative for either of the A marks: 

(0.9 – 0.5) g = (0.9 + 0.5)a            B1   T – 0.5g = 0.5a A1  
  Acceleration is 2.8 ms-2 B1   
  Tension is 6.3 N A1 5  
 (ii) s1   (  =  ½ 2.8(0.8)2   )         = 0.896 B1 ft  ft  value of | a | 
  v    (  = 2.80.8  )            = 2.24 B1 ft  ft  value of | a | 
  2.242 = 29.8s2 M1  For using 0 = u2 – 2gs2 
  Height is 1.152 m (or 1.15 m)               

(0.896+0.256) 
A1 ft 4 ft value of s1  

 (iii) 2.24 = gtup or down                                 or  
–2.24 = 2.24 - gtup and down          or 
0 = 2.24t – ½g (t up and down) 

2   or 
0.256 = ½(2.24) t up or down     or equivalent 

B1 ft  ft value of v or s2  

  Time at rest is 0.457 s B1 2  
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7 (i) Momentum before collision = 0.368  

or  Change in A’s momentum = 
                                0.368  - 0.362.4 

 
B1 

  

   
Momentum after collision =  
                                    0.362.4 + 0.32v 
or  Change in B’s momentum = 0.32v      

 
 
B1 

  

   
0.368 = 0.362.4 + 0.32v      aef 

 
M1 

  
For using the principle of 
conservation of momentum (3 terms) 

   
Speed is 6.3 ms-1 

 
A1 

 
4 

 

      
SR   g used 
(0.36g8 = 0.36g2.4 + 0.32gv) 
Speed is  6.3 ms-1      B1   (1 out of 4) 
 

 (ii) 5.62 = 6.32 + 2a17  M1  For using v2 = u2 + 2as with non-zero 
u and v 

  a = - 0.245 A1   
  F = +/- 0.245mB B1ft  ft value of a 
  +/- 0.245mB =  9.8 mB M1  For using RF     and R = mBg 

  Coefficient is 0.025 A1 5 From correct equation only 
 (iii) 0 = u2 + 2(-0.245)4 B1   
   M1  For using Change  

                  = +/-( mvbefore – mvafter  )  
                                 

  +/- 0.32(5.6 + 1.4) A1   
  Change is +/- 2.24 Ns   A1ft 4 ft incorrect positive u 
 


