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Q 1  mark  Sub 

(a)     
(i) 240 i N s   → B1   
    1 
(ii)     
  M1 Equating to their 240 i in this part  
(A) 240 i = 70 i +50 v so v = 3.4 i m s –1 A1 FT 240 i  
     
(B) 240 i = 70u i – 50u i M1 Must have u in both RHS terms and opposite signs  
     
 u = 12 so  v = − 12 i m s –1 A1 FT 240 i  
     
(C) 240 i = 280( i + j ) +50vB  B M1 FT 240 i   Must have all terms present  
     
 so  vB  = (-0.8 i – 5.6 j) m s   B

 –1 A1 cao  
    6 
(b)     
(i) 

 

   

 
NEL      5.0

42
12 −=

−−
− vv

 M1 NEL  

 so  312 =− vv A1 Any form  
 PCLM     1 28 6 2 3v v− = + M1 PCLM  
  A1 Any form  
 Solving v2 = 1.6  so 1.6 m s –1  → A1 Direction must be clear (accept diagram)  
               v1 = 1.4 so 1.4 m s−  –1 ←  A1 Direction must be clear (accept diagram).    
   [Award A1 A0 if v1 & v2 correct but directions not   
   clear] 6 
(ii)     
 1.6 m s –1  B1 FT their 1.6  
 at 60° to the wall (glancing angles both 60°) B1   
     
 No change in the velocity component parallel E1 Must give reason  
 to the wall as no impulse    
 No change in the velocity component  E1 Must give reason  
 perpendicular to the wall as perfectly elastic    
    4 
 total 17   

2 kg 3 kg 

before 

after 

4 m s -1 

v1 v2 

+ ve 

2 m s -1
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Q 2  mark  Sub 

(i)     
 

We need mgh
t

= 850 9.8 60
20

× × = 24 990 M1 Use of mgh
t

  

 so approx 25 kW E1 Shown  
    2 
(ii)     
 Driving force – resistance = 0 B1 May be implied  
 v80025000 =   M1 Use of P = Fv  
 so v = 31.25 and speed is 31.25 m s –1 A1   
    3 
(iii)     
 

Force is 25000 2500
10

=  N B1   

     
 N2L in direction of motion        
 2500 800 850a− =  M1 Use of N2L with all terms  
 a = 2 so 2 m s –2 A1   
    3 
(iv)     
 22 158505.0208505.0 ××=××  M1 W-E equation with KE and power term  
  B1 One KE term correct  
                             90.625000 ×+ B1 Use of Pt .Accept wrong sign  
                             x800− B1 WD against resistance.  Accept wrong sign  
  A1 All correct  
 x = 122.6562…  so 123 m (3 s. f.) A1 cao  
    6 
(v) either    
 22 208505.08505.0 ××=×× v  M1 W-E equation inc KE, GPE and WD  
     
 

                      
20

1058.9850 ××−  M1 GPE term with attempt at resolution  

  A1 Correct. Accept expression.  Condone wrong sign.  
     
                        105800 ×− B1 WD term.  Neglect sign.  
     
 ...452.992 =v   so 9.97 m s –1 A1 cao  
 or    
 N2L + ve up plane    
 (800 850 0.05) 850g a− + × =  M1 N2L.  All terms present.  Allow sign errors.  
 a = -1.43117… A1 Accept ±   
 ( )2 220 2 1.43117... 105v = + × − ×  M1 Appropriate uvast.  Neglect signs.  
  A1 All correct including consistent signs.  Need not follow  
   sign of a above.  
 ...452.992 =v   so 9.97 m s –1 A1 cao 5 
  19   
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Q 3  mark  Sub 

(i)     
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1628
y
x

 

 
M1 
B1 
B1 
 

Complete method 
Total mass correct 
3 c. m. correct (or 4 x- or y-values correct) 

 

 
5.2
5.2

=
=

y
x

 A1 
A1   

   [Allow A0 A1 if only error is in total mass]  
 

  

[If yx = claimed by symmetry and only one 
component worked replace final A1, A1 by 
                 B1 explicit claim of symmetry 
                 A1 for the 2.5] 

 

    5 
(ii)     
 yx =  B1 Or by direct calculation  
  M1 Dealing with ‘folded’ parts for x or for z   
 2212024621628 ×+×+×+×+×=x  A1 At least 3 terms correct for x   
 

14
31

=x  (2.21428…) A1   

 
7
4

28
)2(4)1(8

−=
−×+−×

=z  (- 0.57142…) A1 All terms correct allowing sign errors  

  A1   
     
 

Distance is 
222

7
4

14
31

14
31

⎟
⎠
⎞

⎜
⎝
⎛+⎟

⎠
⎞

⎜
⎝
⎛+⎟

⎠
⎞

⎜
⎝
⎛  M1 Use of Pythagoras in 3D on their c.m.  

 = 3.18318..  so 3.18 m (3 s. f.) F1   
    8 
(iii)     
  M1 c.m. clearly directly below A  
  

B1 
Diagram showing α  and known lengths (or 
equivalent).  FT their values.  Award if final answer 
follows their values. 

 

 4sin / 3.18318..
7

α =  M1 Appropriate expression for α .  FT their values.  

 so α  = 10.3415…  so 10.3° (3 s. f.) A1 cao  
    4 
 total 17   

C 

A 

centre of 
mass 

α 
3.18318… 

4/7 
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Q 4  mark  Sub 

(a)  Moments c.w. about A    
(i) 2R = 5L so R = 2.5L E1   
 Resolve →     U = 0 E1   
 Resolve ↑       V + R = L  M1 Resolve vertically or take moments about B (or C)  
     
 so  LV 5.1−= E1   
    4 
(ii)  

M1 Equilibrium at a pin-joint  

 For equilibrium at A M1 Attempt at equilibrium at A or C including resolution  
   with correct angle  
 05.145cos      =+↑ LTAB     
 

so TAB = 
2
23 L

−   so 
2
23 L  N  (C) in AB A1 (2.12L (3 s. f.))  

 045cos      =+→ ABAC TT     
 

so  TAC = 
2

3L   so 
2

3L  N   (T) in AC F1 (1.5L)  

 At C ↓   BCcos = 0L T θ+  M1 Must include attempt at angle  
 tan 3/ 2 cos 2 / 13θ θ= ⇒ =  B1   
 

so  BC
13 13 so 
2 2

L LT = −  N (C) in BC A1 (1.80 L (3 s. f.))  

  F1 Award for T/C correct from their internal forces.    
   Do not award without calcs 8 
(b) 
(i) 

 

B1 All forces present with arrows and labels. 
Angles and distances not required. 

1 
(ii) c.w.moments about B    
 R  3 – W ×  1 cosθ  = 0 × M1 If moments about other than B, then need to resolve  
   perp to plank as well  
  A1 Correct  
 

so θcos
3
1 WR =  A1   

    3 
(iii) Resolve parallel to plank    
 θsinWF =  B1   
 

θ
θ

θμ tan3
cos

3
1

sin
===

W

W
R
F  

M1 Use of RF μ=  and their F and R  

  A1 Accept any form.  
    3 
 total 19   

A 

1.5 L 

TAC 

TAB 

45° 

A G 

B 

R 

S 

W 

F 

θ 
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4762 - Mechanics 2 
 
General Comments 
 
This paper appeared to be accessible to all of the candidates, with the majority able to 
obtain at least some credit on some part of each question. A large number of excellent 
scripts were seen. There were some candidates that did not seem to appreciate that a 
diagram assists in finding a solution and can help to clarify the solution to the examiner. 
The main difficulties encountered related to giving reasons for a calculated answer or in 
establishing given answers. There was, from some candidates, a lack of rigour with 
relevant steps in working being omitted and/ or insufficient explanation as to the principles 
being employed. A small number of candidates penalised themselves by premature 
rounding of answers leading to inaccuracies in final answers. 
 
 
Comments on Individual Questions 
 
1) Impulse and Momentum 

 
 (a) 

 
 
 
(i) 
 
(ii) 

Problems arose in this part for those candidates who did not appreciate the 
vector nature of the question and hence, did not specify the direction of the 
velocities requested. 
 
This part was almost always successfully answered. 
 
(A) This part posed few problems for the vast majority. 
(B) Many candidates obtained the correct speed for Sheuli but did not specify 

direction. Others set up a correct equation for Roger’s speed and 
obtained the answer 12i but then failed to convert to vs = -12i. 

(C) This part was more successful with many obtaining a complete solution in 
terms of i and j.  There were errors with signs in a number of cases. 

 
 (b)(i) 

 
 
 
 
(ii) 

Unfortunately many candidates did not draw a diagram for this part of the 
question and hence, errors with signs and inconsistent equations were quite 
frequent. Candidates could help themselves by stating which principle is being 
applied and specifying the meaning of the variables being employed.   
 
This part of the question was poorly attempted by almost all of the candidates. 
While many of them could state that the speed would be unchanged and that 
the angle of reflection would be the same as the angle of incidence, few could 
give clear and unambiguous reasons as to why this was so. Most merely stated 
that the collision was perfectly elastic without expanding on what this would 
affect. Very few candidates seemed to appreciate the need to investigate 
directions parallel and perpendicular to the wall and of those that did, only a 
small number mentioned that there would be no impulse in the direction parallel 
to the wall and hence no change in that component of the velocity.  
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2) Work and Energy 
 

 Candidates either scored well on this question or very poorly. 
 

 (i) 
 
 
 
(ii) 
 
(iii) 
 
 
 
(iv) 
 
 
 
 
 
 
(v) 

This part gave few problems to the majority of candidates although a small 
number of them failed to give any indication of the principles being employed 
and merely wrote down a set of numbers that produced the required answer. 
 
Most candidates could gain full credit for this part.  
 
The majority of candidates gained some credit for this part. Errors that occurred 
were usually due to the omission of the resistance term in the Newton’s second 
law equation. 
 
A sizeable number of candidates ignored the method requested in the question 
and attempted a solution using Newton’s second law and the constant 
acceleration equations, obviously not appreciating that if both the power and the 
resistance are constant, the acceleration cannot be. Of those who used the 
requested method, most obtained some credit but many omitted the term 
involving power. 
 
Candidates who used work-energy methods for this part were on the whole 
more successful than those who opted for Newton’s second law and uvast. 
Errors were usually the omission of one of the terms in the work-energy 
equation or in the sign of the acceleration in uvast. 
 

3) Centres of Mass 
 

  This question was well done by the majority of candidates; many of them 
scoring highly on it. Almost all of the candidates understood the method 
required for finding a centre of mass and some excellent answers were seen. 
 

 (i) 
 
 
 
(ii) 
 
 
 
 
 
(iii) 

A high proportion of candidates could obtain the correct answer to this part of 
the question. However, a small number of candidates treated the shape as if it 
was composed of three parts, a lamina and two squares formed by rods.  
 
A large number of candidates scored highly on this part of the question. The 
main errors were in the sign of the z component of the centre of mass. The 
majority understood that the use of Pythagoras in 3D was required to find the 
distance of the centre of mass from A. However, a small minority of candidates 
omitted this part altogether. 
 
This part of the question gave problems to many of the candidates with only the 
more able candidates achieving well. Unfortunately very few candidates drew a 
diagram that was helpful to them. Those that drew a diagram were usually more 
successful in identifying the lengths necessary to calculate the requested angle 
and could gain some credit for their work. A significant minority did not seem to 
appreciate that the centre of mass of the shape had to lie directly below A. 
 
 



4762 Mark Scheme June 2005 
 

4 Moments and Resolution 
 

 Some excellent responses to this question were seen but the quality of the diagrams in 
many cases was poor.  
 

 
 
 
 
 
 
 
 
 
 
 
 
 

(a)(i) 
 
 
 
 
(ii) 
 
 
 
 
 
 
 
(b)(i) 
 
 
 
 
ii) 
 
 
 
 
(iii) 

Those candidates who resolved horizontally and vertically and then took 
moments about A (or C) or vice versa were usually successful in showing the 
given results. However, a number of candidates chose to take moments about 
B without first establishing that U = 0 and omitted the moment of U.  
 
It was pleasing to see a large number of correct responses to this part of the 
question. Almost all of the candidates appreciated the need to resolve at a pin- 
joint. Those candidates who drew a diagram showing all of the internal and 
external forces with clear labels were generally more successful than those who 
either did not draw a diagram or who drew a poor and inadequately labelled 
one. Without a diagram, sign errors and inconsistent equations were common. 
Some candidates confused tension and thrust. 
 
Many poor diagrams were seen here with forces omitted or unlabelled in many 
of them.  The most frequently omitted force was the frictional force at A and a 
significant minority of candidates thought that the normal reaction forces at A 
and B would be the same.  It was common to see the weight represented as 
Wg. 
 
This part of the question gave little difficulty to the majority of candidates with 
almost all of them appreciating the need to take moments.  A very small number 
apparently did not understand the meaning of ‘normal reaction’ and attempted 
some complex algebra to find a reaction that acted vertically upwards. 
 
Many candidates gained significant credit on this part of the question.  However, 
some very creative working was seen from the few who were determined to find 
that μ = tanθ. This included some of the candidates that had obtained full credit 
for the previous part. 
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