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Paper  2608 Name Mechanics 2 Session Jan Year 2005 Draft final 
 

Solutions and mark scheme 
 
 

Q 1  mark  sub 

(i)     
 Moments c.w. about A M1 Attempt at use of moments.  
 CR5.25.180 =×  A1 Correct  
     
 48=CR  so 48 N A1   
    3 
(ii) Moments c.w. about A M1 Attempt at moments equation and resolving  
 CR5.260sin5.180 =××  B1 LHS correct  
  B1 RHS correct  
     
 324=CR   = 41.5692… so 41.6 N (3 s. f.) A1   
    4 
(iii)     
 Moments c.w. about A 

2035.260sin5.180 ×+=×× CR  M1 Equn in (ii) with 203× term attempted. 
 

     
 ( ) ...569.171324 =−=CR  so 17.6 N (3 s. f.) A1 cao  
    2 
(iv)     
 50sin360sin5.180 ×=×× T  M1 Moments equation with all terms present and with   
   attempt at resolution of T.  
  A1 Correct resolution of T  
     
 T = 45.2206…  so 45.2 N (3 s. f.) A1   
     
 ↑  Y + T cos70 = 80 M1 Resolve vertically (or take moments again) with  all   
   forces present.  
 Y  = 64.533..  so 64.5 N (3 s. f.) upwards A1 cao.  Accept no direction  
    5 
                                                                                 total 14
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Solutions and mark scheme 
 
 

Q 2  mark  sub 

(i)     
 

 

B1 All forces present with arrows and labels.  Angle not 
required 

 
 

 

B1 All forces present with arrows and labels.  Angle not 
required. 

 
    2 
(ii)     
 up          259 25 sing Fα= +  B1   
     
 down      αsin2535 gF =+  B1   
     
 Eliminate F    
 35sin50259 −= αg  M1 Eliminate one variable  
     
 so sinα = 0.6 and α = 36.869…     
 so 36.9  (3 s. f.) A1   
     
 Back substitute    
 112356.08.925 =−××=F  E1   
    5 
(iii)     
 RF µ=  M1 Must be substituted  
     
 αcos25gR =  B1 FT their 0.8 from α  
 

7
4

196
112

8.08.925
112

==
××

=µ  (= 0.571428…) A1 cao 
 

    3 
(iv)     
(A) The forces are not constant so acceleration is  E1   
 not constant.  (Use of the method would have                                                                                   
 to be justified.)    
     
(B) 20.5 25 25 3 0.6 3 112v g× × = × × − ×  M1 W-E equation. All terms present  
  B1 KE term  
  B1 GPE term. FT their 0.6 from α  
  B1 WD against friction  
     
 4.82 =v  so v = 2.8982… so 2.90 m s –1 (3s.f.) A1 cao  
    6 
                                                                                      total 16
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Q 3  mark  sub 

(i)     
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 M1 Method for c.m. 
 

  B1 Correct masses  
  B1 Correct c.m. of one cpt or both x or both y cpts correct  
 

3.2
8.1

=
=

y
x

 A1 
A1  

 
   [Award up to 4/5 if other axes used]  
    5 
(ii)     
 0=z  M1 Attempt at z cpt of c.m. of flaps to get 0=z   
     
 ABHI           XEFY    
 

2
14×   =    

2
EXEX ×  B1 

B1 
LHS 
RHS  

 sub EX = 2 giving 2 2 2 / 2= ×  E1 Justified  
 

  [Award 2/4 for 1 EX4 2  EX 2
2 2

× = × ⇒ = ] 
 

    4 
(iii)     
   FT use of wrong axes  
  M1 Appropriate method to deal with flaps  
     
 20 4 0 12 1.5 2 4 2 5 36x = × + × + × + × =  B1 Any non-zero component of x correct  
 8.1=x  (the same) A1   
   [Award M1 A0 A1 for ‘the same’ stated WW]  
 y  remains 2.3 B1   
    4 
(iv)     
 

 

B1 
Identify required angle and relate to ( )yx, . May be 
implied by correct expression for α . 

 
 

y
x
−

=
4

tanα  M1 Use of arctan expression.  Accept only correct expression 
 

 
  or 

y
x

=αtan  or 
x
y

=αtan , using their values. 
 

 α  = 46.636… so 46.6° (3 s. f.) A1 cao.  Any reasonable accuracy  
    3 
                                                                                 total 16
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Q 4  mark  sub 

(i)     
 4 5 20Ft = × =  N s    
     
 20 = 2v so v = 10 E1   
    1 
(ii)     
 

 

  

 
 PCLM     20 = 2vA + 5 vB M1 Use of PCLM  
  A1 Any form  
 

NEL        54.0
100

−=
−
− AB vv

 M1 Use of NEL 
 

  A1 Any form  
     
 Either solve or substitute values in both  E1 Directions must be clearly established (accept diagram).  
 equations to give vA  = 1− and vB = 4.4    
    5 
(iii)     
 ←   ))4.4(2.2(5 −−  M1 I = m(v – u) attempted  
     
          = 33 N s A1 Accept 33± N s 2 
(iv)     
(A) 

NEL     e
vB −=
−

+
10

1
 so vB = 10 1e −  M1 Use of NEL.  Allow only sign errors 

 
 

PCLM   Bmv+−= 220  so vB =
m
22  M1 Use of PCLM.  Allow only sign errors 

 
     
 

Eliminating  vB  gives 
m
me

10
22 +

=  E1 Clearly shown 
 

     
(B) Need vB > 2 so m < 11 E1 Argue that m < 11  
 

Hence 
10

1
11
22

+
>e  = 0.3 M1 Reorganise inequality to show result (accept use of =) 

 
  E1 Clearly shown (the inequality must be justified)  
 so 13.0 ≤< e   1≤e  is not required  
    6 
                                                                                 total 14
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