
 
Question 
Number Scheme Marks   

   
5. (a)                                                     N      B      
   
                                                          2a  
                                                                         30°   
   
                                                     a    mg  
                                                     R         
                                                a     3mg   
   
                                              A    rF   
 Μ(A)        4 cos30 3 sin 30 2 sin 30N a mg a mg a× ° = × ° + × °  M1 A2(1,0) 

                                      °= 30tan
4
5 mgN  ( = mg

34
5  = 7.07…m) DM1 A1 

                                     →   rF N=    ,    ↑  4R mg=     B1, B1 
                                     Using rF Rµ=  B1 

                                      5
4 3

mg Rµ=
√

   for their R M1 

                                                5
16 3

µ =
√

                        awrt 0.18 A1             
(10)   

                    
[10] 

 

Alternative method: 
M(B): 30sin430cos430sin3330sin2 aRaFamgamg ×=×+×+×  
           30sin430cos430sin11 aRaFmga ×=×+  

           RFmg 2
2

34
2

11
=+  

           
          ↑  4R mg= , 
          Using rF Rµ=  
 

           
2
538 =µ ,     5

16 3
µ =

√
 

 
 

M1A3(2,1,0)
 
DM1A1 
 
B1 
B1 
 
 
M1  A1 
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Question 
Number Scheme Marks    

   
5. (a)                                                 P  
                                                               α   
                                                      0.5a  
                             R  
                                     1.5a              W  
                                        α   
                                    Rµ   
   
                                    ( )R ↑   cosR P Wα+ =  M1 A1 
   
                    ( )M A        2 1.5 cosP a W a α× = ×  M1 A1           

                                            3 cos
4

P W α⎛ ⎞=⎜ ⎟
⎝ ⎠

           

                           23cos cos
4

R W P W Wα α= − = −  DM1 

                               ( )21 4 3cos
4

Wα= −                                                  cso A1          (6) 

   

 (b)    Using 2cos
3

α = ,         WR
3
2

=  B1 

                         
                               ( )R →       sinR Pµ α=  M1 A1 

                                  Leading to 3 sin
4

µ α=         

                                    ( )( )54
9 3sin 1α = − =√   

                                                    5
4

µ √=                                          awrt 0.56 DM1 A1     (5)

                [11] 
   
   
   

 

Jun 2008



6678/01 GCE Mathematics January 2009    2 

January 2009 
6678 Mechanics M2 

Mark Scheme 
 

Question 
Number Scheme Marks 

F = ma parallel to the slope, M1* 

T − 1500g sinθ − 650 = 1500a  A1 

Tractive force, 30000 = T x 15 M1* 

a =
30000

15 − 1500(9.8)( 1
14) − 650

1500
 d*M1 

 
1 

 
 
 
 
 
 
 
 

0.2 (m s-2) A1 

   (5) 
   [5] 
    

     )100(7525:)(R gggR =+=↑  B1 

      gFRF 100
25
11

×=⇒= µ   M1 

                     = 44g (=431) A1 

 (3) 

  M(A): 

 
β

ββ
sin4

cos8.275cos225
×=

×+×
S

gg
 

M1 
A2,1,0 

SF =↔ :)(R   

176g sinβ = 260g cosβ  M1A1 

2 (a) 
 
 
 
 
 
 

(b)  

S

F

R

75g

25g
β

C

B

A
 )(56 °=β  A1 

   (6) 

(c) So that Reece’s weight acts directly at the point C. B1 
  [10] 

650 

T 

1500g 

R 
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Question 
Number Scheme Marks 

   
Q4     (a) 
 

C

D
BA

 

Taking moments about A: 

5.0
2

75.03 ×=×
Tg  

)4.62(
2
29

5
5.723 NggT ==×=  

 
 
M1A1A1 

 
A1 
 

(4) 

(b) 
← )1.44

2
9(

2
NgTH ≈==±  

 

↑  gTV 3
2

=+±   (⇒ 7.14
2
3

2
93 −≈

−
=−=

gggV Ν) 

⇒  )(5.46
2

981 NgR ≈×+=  

      at angle 
3
1tan 1−  = 18.4o (0.322 radians) below the line of BA 

                                    161.6o (2.82 radians) below the line of AB 
                                    (108.4o or 1.89 radians to upward vertical) 

 
B1 
 
 
M1A1 

 
M1A1 
 
 
M1A1 
 

(7) 
[11] 

   
Q5     (a) Ratio of areas triangle:sign:rectangle = 1 : 5 : 6   (1800:9000:10800) 

Centre of mass of the triangle is 20cm down from AD (seen or implied) 
 
⇒ y×=×−× 5201456  
      cmy 50=  

B1 
B1 
 
M1A1 
A1 

(5) 
(b) Distance of centre of mass from AB is 60cm 

 

Required angle is 
50
60tan 1−                                                                         (their values) 

                             = 50.2o  (0.876 rads) 

B1 
 
 
M1A1ft 
 
A1 

(4) 
[9] 
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Question 
Number Scheme Marks    

   
Q5. (a)                              

 
                                           

490
3.5

− R = 0

R = 140 N
 

B1 M1 A1 
 
 
A1              (4) 

   
 (b)      

                                   040
14
1.7024

=−+ ug
u

         B1 

   
                                  0244940 2 =−− uu  M1 A2,1,0 
                        
                                  0)38)(85( =+− uu  DM1 
   
                                   6.1=u  DM1 A1      (7) 
   
  [11] 
   
   

Q6.   
                        ααα cos220sin4cos4:)( ×+×=× gFRBm  M1 A2 
   

                        Use of RF
2
1

=  M1 

   
                        Use of correct trig ratios B1 
   
                        R = 160N or 157N DM1 A1 
   
  [7] 
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Question 
Number Scheme Marks    

  
Q6   

   
(a)  M( )    3 cos 2 4A a T amg amgθ× = +  M1  

A1 A1 
 

  
B1 

 
  

 

    * A1              (5) 

   
   

(b) 3 cos 2 4a T amg aMgθ× × = +  M1 
 

  
A1 

    

 
   *                                                                               cso   

A1              (3) 

   
  [8] 

R 

T 

2a a a 

mg  mg 

D 

2a 

F 
A  

θ  
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