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4763 Mechanics 3 

1(a)(i) [ Force ] 2TLM −=  
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for 2L][ =A  
 
Obtaining the dimensions of E 

    (iii) γβα )TLM()LM(LT 213 −−−=  
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Obtaining equation involving 

γβα ,,  

   (b) m7.1=AP  
θcosTF =  

8.95sin ×=+ θTR  
 
 
 

)sin49(4.0cos θθ TT −=  
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Stiffness is 1mN119 −  
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Resolving in any direction 
Resolving in another direction 
(M1 for resolving requires no 
force omitted, with attempt to 
resolve all appropriate forces)  
Using RF 4.0=  to obtain an 
equation involving just one force
(or k) 
Correct equation  Allow 

9.61cosT  etc  
or 28R =  or 11.2F =  May be 
implied 

Allow M1 for 0.2
1.5

T λ
= ×  

 
If 49=R  is assumed, max 
marks are 
 B1M1M0M0A0A0M1A0 
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2(a)(i) 
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Using acceleration 55.0/2u  
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Normal reaction is  0.608 N 
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Using conservation of energy 
  
         ( ft is 2 2 18.62v u= + ) 
 
  
Forces and acceleration 
towards centre 
 

           ( ft is 
2 22.54
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u +  ) 
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Since 2−> rr ,    2)2(40)2(40 −>− rrr  
                           i.e.  KE > EE 
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Use of 2

2
1 mv  with ωrv =  

 
 
 
 
 
 
From fully correct working only 

    (iii) When 6=ω ,  
r
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Tension is  90 N 
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Obtaining r 
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  3 (i) tBtA
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Must follow from their x  
 
Fully correct completion  
SR  For cos sinx A t B tω ω ω ω= − +  
             2 2sin cosx A t B tω ω ω ω= − −  
      award  B0B1E0 

    (ii) 2=B  
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Using 0when44.1
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   (iii) Period is s9.2094.20
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(3 sf) 
Amplitude is 

2222 28.4 +=+ BA  
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or 2 2 2 21.44 0.3 ( 2 )a= −  

   (iv) ttx 3.0cos23.0sin8.4 +−=  
ttv 3.0sin6.03.0cos44.1 −−=  

 
When 

)56.1(3306.0,12 === vxt  
When 

)35.1(5929.2,24 −=−== vxt  
 
Distance travelled is 
 5929.22.5)3306.02.5( ++−  
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Finding x when 12=t  and 24=t   
 
 
 
Both displacements correct 
 
 
Considering change of direction 
Correct method for distance 
 
ft from their , ,A B ω  and amplitude: 
Third M1 requires the method to be 
comparable to the correct one 
A1A1 both require 
          0.3, 0, 0A Bω ≈ ≠ ≠  
 
Note  ft from 4.8A = +  is 

12 243.92 ( 0) 5.03 ( 0)x v x v= − < = >  
Distance is (5.2 3.92) 5.2 5.03− + +  
                 11.5=  
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π  may be omitted throughout 
 
 
 
 
 
 
 
 
 
 
 
 
 
Dependent on previous  M1M1 
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If 1

2  omitted, award  M1A0A0 
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    (iii) 
⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
=⎟⎟

⎠

⎞
⎜⎜
⎝

⎛
=⎟⎟

⎠

⎞
⎜⎜
⎝

⎛
+⎟⎟

⎠

⎞
⎜⎜
⎝

⎛
5.1
6.18

)5.4(
25.0
5.4

)5.3()1(
3

1
15

62

y
x

 

 
 
  
 
                            

                         
625.0
85.2

=
=

y
x

 

M1 
 
M1 
 
 
 
 
A1  
A1         4

Attempt formula for CM of 
composite body (one coordinate 
sufficient) 
Formulae for both coordinates; 
signs must now be correct, but 
areas (1 and 3.5) may be 
wrong. 
ft only if 1 8x< <   
ft only if 0.5 1y< <  
Other methods:  M1A1 for x  
                           M1A1 for y  
(In each case, M1 requires a 
complete and correct method 
leading to a numerical value) 
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