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Question 
Number 

 
                                                        Scheme                                                           Marks    

 
   2 
    
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
    T                                                               3T 
  
                                   40g                                         20g 
 
(a)         R(↑):   T  +  3T  =  40g  +  20g                                                                         M1 
 
                        T  =  15g, so tension at C is 45g or 441 N or 440 N                                   A1 
                                                                                                                                               (2) 
 
(b)         M(B)    15g  x 3   +  45g x d  =  40g  x 1.5                                                      M1 A2,1,0√ 
                                                                                                                                       ↓ 
                      Solve:  d  =  1/3 or 0.33 or 0.333 m                                                        M1 A1 
                                                                                                                                                 (5) 
 
_________________________________________________________________ 
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Question 
Number 

 
                                                                  Scheme 

 
Marks    

 
6 

 
                         R 
 (a)  M(A):  12g x 1.5  =  R x 2 
       
                          12g                                  R  =  9g or 88.2 N 
 
   (b)   
   S                              S          R(↑)       2S  =  48g + 12g 
           x 
           48g            12g                           S =  30g  
 
                                          M(A):  S x 2 = 12g x 1.5 + 48g x x 
 
                              Sub for S and solve for x:  x = 7/8 or 0.875 or 0.88 m 
 

 
 
  M1   A1 
 
           A1 
               (3) 
 
  M1  A1 
 
 
 
  M1  A2,1,0 
    ↓↓ 
  M1  A1 
                (7) 

 
7 

 
                                      600 
 300           T       T                          1500 
 
(a)  Lorry + Car:       2500a  =  1500 – 300 – 600 
 
                                        a  =  0.24 m s–2 

 

(b)  Car:   T cos 15 – 300 =  900a  OR Lorry:  1500 – T cos 15 – 600  =  1600a 
 
      Sub and solve:    T  ≈  534 N 
 
(c)       300                          Deceleration of car = 300/900 = 1/3 m s–1 
 
                               Hence 62  =  2 x 1/3 x s  ⇒  s  =  54 m 
 
(d)    Vertical component of T now removed 
 
           Hence normal reaction is increased 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
  M1  A1 
 
          A1 
              (3) 
 M1   A1 
  ↓ ↓ 
 M1   A1 
              (4) 
 M1  A1 
     
 M1  A1 
              (4) 
  M1 
 
        A1 cso 
              (2) 
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Question 
Number 

 
                                                                  Scheme 

 
Marks   

 
3. 

 
(a)    M(C):           25g x 2  =  40g x x 
 
                                     x  =  1.25 m 
 
(b)           Weight/mass acts at mid-point; or weight/mass evenly distributed (o.e.) 
 
(c)                         y          1.4    
                                                              M(C): 
    25g         15g                          40g         40g x 1.4  =  15g x y  +  25g x 2 
 
                                                  Solve:   y  =  0.4 m     
 
 
 
 

 
M1  A1 
 
        A1 
                (3) 
        B1 
                (1) 
 
 
M1  A1 
   
M1  A1 
                (4) 
 

8 

 
4. 

 
         R  =   103/2 i  –  5j 
 
         Using P  =  7j  and Q  =  R – P  to obtain Q  =  53i  –  12j 
 
          Magnitude =  [(53)2 + 122]   14.8 N  (AWRT) 
 
               angle with i  =   arctan (12/53)   64.2 
 
                   bearing    144  (AWRT) 
 
 
Alternative method 
 
          θ                           .Vector triangle correct 
     P                Q 
                                   Q2  = 102  +  72  + 2 x 10 x 7 cos 60 
          120 
                                         Q    14.8 N  (AWRT) 
            R 
                                                14.8     =    10 
                                               sin 120      sin θ 
 
                                                 θ  =  35.8,     bearing 144 (AWRT) 
 
 
 

 
M1  A1 
    
M1  A1 
     
 M1  A1 
 
M1  A1 
 
        A1 
                (9) 
 
 
 
B1 
 
M1  A1 
 
        A1 
 
M1  A1  
    
 
M1  A1, A1 
               

9 
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Qu 5 

 
              R                      2R 
(a)                  d 
         A                                                 R + 2R  =  210   ⇒  R  =  70 N      
                                210                                                                                               
 
     (b)                                  e.g. M(A):      140 x 90  =  210 x d   
 

     ⇒ d  =  60  ⇒  AB = 120 cm    
                      
   S                      3S 

     (c)     
                                                     B             4S  =  210 + W     
                       210                         W 
    e.g. M(B):    S x 120 + 3S x 30  =  210 x 60    
 
   Solve  →  (S = 60 and)  W  =  30    
 
 
Note that they can take moments legitimately about many points 
 
(a)  M1 for a valid method to get R (almost always resolving!) 
 
(b)  1st M1 for a valid moments equation 
      2nd M1 for complete solution to find AB (or verification) 
 
Allow ‘verification’, e.g. showing 140 x 90  =  210 x 60  M1 A1 
                                                                 1260  =  1260  QED  M1  A1  
 
(c)  In both equations, allow whatever they think S is in their equations for full marks 
(e.g. if using S = 70). 
  2nd M1 A2 is for a moments equation (which may be about any one of 4+ points!) 
  1st M1 A1 is for a second equation (resolving or moments) 
If they have two moments equations, given M1 A2 if possible for the best one 
2 M marks only available without using S = 70. 
 
If take mass as 210 (hence use 210g) consistently: treat as MR, i.e. deduct up to two 
A marks and treat rest as f.t.  (Answers all as given = 9.8).  But allow full marks in 
(b) (g’s should all cancel and give correct result). 

 
 
 
M1 A1           
            (2) 
 
  M1 A1√ 
    ↓ 
  M1 A1  
            (4) 
 
 
  M1 A1 
 
  M1 A2,1,0  
 
  M1 A1 
              (7) 
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Question 
 Number Scheme     Marks 

   
       1. (a)                  sin 30 24P ° = M1 A1 
                                            48P =  A1         3
  
 (b)                                cos30Q P= °                                 M1 A1 
                                             41.6≈                    accept 24 3√ , awrt 42 A1         3     6 
   
   
       2.       (a)                       Μ(C)   80 120 0.5x× = ×  M1 A1 
                                                 0.75x =                                      cso A1         3
   
 (b)                          Using reaction at C = 0 B1 
                       Μ(D)    120 0.25 1.25W× = ×                            ft their x M1 A1   
                                                 24 (N)W =  A1         4
   
 (c)       ¡                    (N)                         ft their W 24 120 144X = + = M1 A1ft 
               2
 (d)  The weight of the rock acts precisely at B.  B1        1     10

   

   

       3. (a)                       ( ) ( )15 4 3 2
4

− − +
=

i j i j
a 3 1.5= −i j  M1 A1 2

                                            

 (b)               N2L                                          ft their a 6 3m= = −F a i j M1 A1 

                        ( ) ( )2 26 3 6.71 N= + ≈√F       accept 45√ , awrt 6.7 M1 A1  4

   

 (c)                  ( ) ( )6 3 2 3 1.5 6= + + −v i j i j                               ft their a   M1 A1ft 

                            ( )121 7 ms−= −i j  A1        1      9 

 
 
 
 

 1
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Question 
Number Scheme     Marks   

   
3. (a)       M(C) 

  
8g × 0.9 − 0.75( )= mg 1.5− 0.9( )    M1 A1 

                                 Solving to  2m =                                   cso DM1 A1      (4) 
   
 (b)                    
   
                               A            D                             B  
                                     x   
                           5g                    8g                   2g  
   
           M(D)           ( ) ( )5 8 0.75 2 1.5g x g x g x× = × − + −     M1 A2(1, 0) 
                                 Solving to 0.6x =       (AD = 0.6 m) DM1 A1      (5) 
                      [9] 
   
   

4. (a)   

                v                                                                    2 horizontal 
lines B1 

                                             Joined by straight line sloping down B1 
                                                                            25, 10, 18, 30 oe B1               (3) 
               25  
   
   
   
   
                  O               10       18                     30           t  
   
 (b)                   ( )1

225 10 25 8 12 526V V× + + × + × =     M1 A1 A1 
                                     Solving to 11V =  DM1 A1     (5) 
   
 (c)                    "                 ft their V  " 11 25 8v u at a= + ⇒ = − M1 A1ft 
                                  ( )21.75 m sa −=  A1               (3)     

                
                  [11] 
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