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Question 
Number Scheme Marks 

1      Use of m(v – u) = I M1 
         0.1 x (v – 30i) = -2i – 4j A1 
 Solve for v :    0.1v = 3i -2i – 4j = i – 4j                           DM1 
                              v = 10i – 40j A1 
  4 
   
   
   

2   

(a) Speed = 7.482368488 22 ==+ (ms-1) M1 A1 

  (2) 
(b) a = 2i - t6 j M1 A1 

 When t = 4,     a  = 2i - 24 j (ms-2) A1 
  (3) 

(c) r = 2t i – 3t j + C M1 A1 
 t = 1, -4i + j = i - j + C, C = -5i + 2j DM1 
 r = ( 2t - 5)i + ( )23 +− t j  
 When t = 4, r = (16-5)i + (-64 + 2)j = 11i - 62j DM1 A1 
  (5) 
  10 
   
   
   
   
   
   
   
   
   
   
   

 



 
 

Question 
Number 

Scheme Marks    

3   
(a)   

   
   
   
   
   
   
   
   
 Driving force = F M1 
 Resolving parallel to the plane: 152.0755sin7520 −=×−=−− gF  A2 – lee 
                                                    °+= 5sin755 gF   

 P = Fv        ∴ working at           ( ) .....7.8285sin75512 =°+× g  DM1 
                                                                                    830≈  W A1 
  (5) 

(b)   
 Loss in KE = gain in GPE + work done against resistance                     M1 

 ....059.84205sin8.9756475
2

1 ×=+°××=×× ddd  A2 – lee 

                                                          d = 28.6 m DM1 A1 
  (5) 
  10 
   
   
   
   
   

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

5°  

75g 

20 N 

F 

-0.2 



 
 

Question 
Number 

Scheme Marks    

4   
(a) For an appropriate division of the trapezium into standard shapes with:            

 correct ratio of masses B1 
 correct distances of c.o.m. from AB B1 
 e.g three equilateral triangles of height 3 , mass m kg,   

 com 
3

3
from bases of each  

 ( ) ( )2 1 4 33 3 2 3
3 3 3

md m m m= × × + × × = ,   M1 A1 

 4 3

9
d =                AG A1 

  (5) 
(b) Horizontal distance of c of m from D = 1m B1 

 Vertical distance          
9

35

9

34
3 =− (0.962….) B1 

 
1

...962.0
tan 1−  M1 A1ft 

   Angle = °9.43    A1 
  (5) 
  10 
   
   

5   
(a) Taking moments about A: M1 

 Tg 4.120cos7.04 =°××  A1 A1 
 T = 18.4 N A1 
  (4) 

(b) ↑  gTR 420cos =+   
       °−= 20cos4 TgR  M1 A1 
 → 20sinTF = � M1 A1 
 ( )°−=°⇒= 20cos420sin TgTRF µµ � DM1 A1 

 29.0
20cos4

20sin =
°−

°=
Tg

Tµ  A1 

  (7) 
  11 
   
   
   

 
 
 
 



 
Question 
Number 

Scheme Marks    

6   
(a)   

 

 

 

 Momentum:  u = u’ + v M1 A1 
 NEL:  v - u’ = eu M1 A1 

 2v = u(1 + 
3

2
), 

6

5

3

5

2

1 u
uv =×=  DM1 A1 

                        
6

'
u

vuu =−=  A1 

 � (7) 

(b) KE lost = 






 ×+×− 222

36

1

2

1

36

25

2

1

2

1
umummu          their speeds M1 

              = 






 ×− 22

36

26

2

1

2

1
ummu  A2 – 1ee 

              = 22

36

5

35

10

2

1
mumu =×                   AG A1 

  (4) 

(c) Speed of C = 
1 1 5 5 1 5 5 25

,
2 2 3 3 2 6 3 36

u
u u

     = ⋅ ⋅ =    
    

      M1 A1 
DM1 A1 

  (4) 
  15 
   
   
   
   
   
   
   
   
   

 
 
 
 
 
 

A B C 

u 

u′
u v′

u 

v 

w 



 
 

Question 
Number 

Scheme Marks    

7   
(a) i → distance = 6t� B1 

 j ↑   distance = 2

2

1
12 gtt −  M1 A1 

 At B, tgtt 6
2

1
122 2 =







 −  M1 A1 

            2)624( gtt =−  DM1 

              gt=18 , )s84.1(
18 ==
g

t  A1 

  (7) 
(b) i → speed = 6� B1 

 j ↑   velocity = 12 – gt = -6 M1 A1 
 ∴ speed at A   

 = ( )( )122 ms49.8267266 −===+  M1 A1 

  (5) 
(c) ↑   speed = 12 – gt = +6 M1 A1 ft 

       )s61.0(
6 ==
g

t  A1 

  (3) 
  15 
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