
 

 
 

 
Question 
Number 

 
                                                                  Scheme 

 
Marks   

   
  3.(a) 
 
 
 
 
 
 
 
     (b) 
 
 
 
 
     (c) 
 
 
 
 
 
 
 
  4.(a) 
 
 
 
     (b) 
 
 
 
 
     (c) 

 
            V 
       Shape ‘V’       
          15 
       Shape for last 22s 
       (with V > 15)       
           5 
                                       Figures      
                          t         16                     22     
 
                                                ½(15 + 5) x t  =  120 
 
                                  ⇒  t  =  12  →  T  =  12 + 16 + 22 = 50 s  
 
 
                                          120 + ½(V + 5).16  +  22V  =  1000 
 
                                             Solve:  30V  =  840  ⇒  V  =  28 
 
 
 
 
                    R (// plane): 49 cos θ   =  6g sin 30     
 
    ⇒  cos θ  = 3/5  * 
 
             R (perp to plane):          R  =  6g cos 30  + 49 sin θ     
 
                                       R  ≈  90.1 or 90 N  
 
 
 R (// to plane):  49 cos 30 – 6g sin 30  =  6a   
             
    ⇒  a  ≈  2.17 or 2.2 m s–2     

 
 
   B1 
 
   B1 
 
   B1        (3) 
 
 
  M1 
 
  M1 A1  (3) 
 
 
  M1 B1 A1 
 
DM1 A1         
              (5) 
                11 
 
  M1 A1 
 
  A1        (3) 
  
  M1 A1 
 
DM1 A1 (4) 
 
 
 M1 A2,1,0 
 
 A1         (4) 
 
                11 
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Question 
Number Scheme Marks    

   
7. (a)                                          R  
                               45 N      
   
                                  
                                    50°   
                         µR                          4g  
                                       30°   
   
                               R = 45cos40° + 4g cos30°    M1 A2 (1, 0) 
                               R ≈ 68                                                               accept 68.4 DM1 A1   (5)    
   
 (b)                                          Use of  F = µR  M1 

 
                        
                                         F + 4gsin 30 = 45cos50°  M1 A2 (1, 0) 

                                         Leading to  µ ≈ 0.14                          accept 0.136    
DM1 A1   (6) 

                  [11]  
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Question 
Number Scheme Marks 

   
5 (a)   

 
B2 
-1 e.e.o.o. 
(labels not 
  needed) 
 

(2) 
 

   

(b) F = 1
2 R

(↑),  Rcosα + F sinα = mg

R =
1.1g

(cosα + 1
2 sinα )

= 9.8 N

 

 
 

(→),   P + 1
2 Rcosα = Rsinα

          P = R(sinα − 1
2 cosα )

             = 1.96  
 
 

 
B1 
 
 
M1 A2 
 
M1 A1 (6) 
 
 
M1 A2 
 
M1 
 
A1 (5) 
 

[13] 

R 

P N 

F 

1.1g 
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Question 
Number Scheme Marks 

   
Q4                                          0.5gsinθ − F = 0.5a                              

 
                                          F = 1

3 R   seen 
 
                                                            R = 0.5gcosθ  
 
    Use of sinθ = 4

5  or cosθ = 3
5   or decimal equiv or decimal angle  e.g  53.1 o  or 53o     

                                                            a =
3g
5

  or  5.88 m s-2   or  5.9 m s-2              

M1 A1 A1 

 
B1 
 
M1 A1 
 
 
B1 
 
DM1 A1 

[9] 
   
   
Q5                                    F = P cos50o  

 
                               F = 0.2R   seen or implied. 
 
                           P sin50o + R =15g  
 
                   Eliminating R;  Solving for P ;   
                                           P =  37 (2 SF) 

M1 A1 
 
B1 
 
 
M1 A1 A1 
 
DM1;D M1; 
A1 

[9] 
   
   
Q6     (a)              For whole system:   1200 – 400 – 200  = 1000a 

 
                                                                        a = 0.6 m s-2  

M1 A1 

 
A1          (3) 

(b)                         For trailer:  T – 200 = 200 x 0.6 
 
                                                     T = 320 N 
 
 
OR:         For car:   1200 – 400 – T = 800 x 0.6 
 
                                                     T = 320 N 
 

M1 A1 ft 
 
A1     
 
OR: 
 

M1 A1 ft 
 
A1          (3) 
 

(c)                     For trailer:   200 + 100 = 200f or -200f  
 
                                                   f = 1.5 m s-2  (-1.5) 
 
                 For car:   400 + F –  100 = 800f or -800f 
 
                                                      F = 900  
                
                  (N.B.   For both:  400 + 200 + F = 1000f ) 
 

M1 A1 
 
A1 
 
M1 A2 

 
A1          (7)  
 
 

[13] 
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Question 
Number Scheme Marks    

Q3.                     
                                 A              30°                        °60           B  
   
                                                20 N                                   T N  
   
                                                                                       
                                                                            C  
                                                                                   mg  
   
 (a)                 R(→ )               °=° 60cos30cos20 T  M1 A2 (1,0) 
                                                             320=T , 34.6, 34.64,…                     A1              (4) 
                                                
   
 (b)                 R(↑ )         °+°= 60sin30sin20 Tmg  M1 A2 (1,0) 

                                                   )1.4(40
≈=

g
m ,4.08 A1              (4) 

  [8] 
   

Q4. (a)  
   
   
                 X                                         Y  
   
                                    1.8 m           
                 A  
                                1.5 m      W           1.5 m             20  
   
   

          ( )AM               1.5 20 3 1.8W Y× + × = ×                            M1 A2 (1, 0) 

                                         5 100
6 3

Y W= +                                       cso            A1              (4) 

   
 (b)            ↑                        20X Y W+ = +                              or equivalent M1 A1 

                                            1 40
6 3

X W= −                 A1              (3) 

   

 (c)                               5 100 1 408
6 3 6 3

W W⎛ ⎞+ = −⎜ ⎟
⎝ ⎠

 M1 A1 ft 

                                                   280W =  A1              (3) 
  [10] 
 Alternative to (b)  

 
M(C)    3.02.1208.1 ×=×+× WX  

                  
3
40

6
1

−= WX  
M1 A1 
A1 
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Question 
Number Scheme Marks    

   

Q5. (a)                            21 12.7 9
2 2

s ut at a= + ⇒ = ×  M1 A1 

                                                  ( )20.6 m sa −=  A1              (3) 

 (b)      
   

                 R               Rµ                           ( )0.8 cos30 6.79R g= ° ≈                 B1 

                                                                        Use of F Rµ=  B1 

                      0.8g                         0.8 sin 30 0.8g R aµ°− = ×  M1 A1 

             30°                              ( )0.8 sin 30 0.8 cos30 0.8 0.6g gµ°− ° = ×   

                                                                          0.51µ ≈            accept 0.507 A1              (5) 
   
   
   
 (c)                                                 R                             
                                              X  
   
                                      Rµ               0.8g  
                                           30°   
   
                 ↑        cos30 cos60 0.8R R gµ° = °+  M1 A2 (1,0) 

                                      ( )12.8R ≈   

                            →      sin 30 sin 60X R Rµ= °+ °  M1 A1 
          Solving for X,       X 12≈             accept 12.0   DM1 A1      (7) 
  [15] 
   

 
 
 
 

 

 Alternative to (c)  

 

 
      °×+°= 60sin8.98.030sinXR  
      °=°+ 30cos60cos8.0 XgRµ  

 
 

                             
°−°

°+°
=

30sin30cos
60cos8.060sin8.0

µ
µ ggX           

Solving for X,       X 12≈             accept 12.0   
 

 
M1 A2 (1,0) 
M1 A1 
 
 
 
 
 
DM1 A1      (7) 
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GCE Mechanics M1 (6677) Summer 2010 

Question 
Number Scheme Marks 

   
Q6     (a) 2 2( ) 2v u as↑ = +   

         20 14.7 2x 9.8 x s= −  M1A1 
         s = 11.025  (or 11 or 11.0 or 11.03) m A1 
 Height is 60 m or 60.0 m   ft A1ft           (4) 
   

(b) 2 2( ) 2v u as↓ = +   

        2 2( 14.7) 2x 9.8 x 49v = − +  M1 A1 

          -134.3 or  34  m sv =  A1              (3) 
   

(c) ( )v u at↓ = +                      OR       ( ↓ )s = ut + 1
2 at2   

   34.3 14.7 9.8t= − +                            49 = −14.7t + 4.9t2  M1 A1 

        5t =                                                5t =  A1              (3) 
  [10] 
   
   
Q7     (a) 1

3F R=  B1 
 

 ( )  cos sin 0.4R F gα α↑ − =  M1 A1 
                                 2

3 6.53 or 6.5R g= =   M1  A1       (5) 
   

(b)   (→)P − F cosα − Rsinα = 0  M1 A2 
                                        26

45 5.66 or 5.7P g= =  M1  A1       (5) 
  [10] 
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