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4731 Mechanics 4 

1 By conservation of angular momentum 

  2

1.5 21 36 1.5 28 34

5.25 kg m
G G

G

I I

I

× + × = × + ×

=

M1 
A1A1 
 
A1 
 4

 
Give A1 for each side of the equation 
or 1.5  (28 21) (36 34)GI− = −
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or  2 20 2 (ω α π= +

ft is 64 60 or 4π α π α−  
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Definite integrals may be evaluated by 
calculator (i.e with no working shown) 
 
 
 
 
 
 
 
Integrating and evaluating 
  (dependent on previous M1) 
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Arranging in integrable form 
  
Integrating and evaluating 
SR  If  ½  is missing, then M0M1M1A0 
      can be earned for y  
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Correct velocity triangle 
 
 
 
 
 
 
 
 
 
 
 
 
This mark cannot be earned from work 
done in part (ii) 

 
OR  M1A1

6.3sin 75 10sin 25 1.859
6.3cos 75 10cos 25 7.433
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 Bearing is 1 1.859180 −  A1tan 166
7.433

− = °

  
 
 
Finding magnitude or direction 

   (ii) As viewed from B 
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Diagram showing path of A as viewed 
from B     May be implied 
Or B1 for a correct (ft) expression for 

 in terms of t 2d
 
 
 
o r other complete method 
Accept  604.8 to 609 
 
SR  If 89β = °  is used, give A1 for 
       684.9 to 689.1 
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(Omission of  is an accuracy error) π
 
 
 
  
For 4 dy x∫  
 
 
Substitute for 4y  and correct limits 
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Using parallel axes rule 
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MI about perp axis through centre 
Using parallel axes rule 

   (ii) By conservation of energy 
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Equation involving KE and PE 
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Acceleration  and three terms 2rω
    (one term must be R ) 
SR  21

2cos ( ) 0mg R m a Rθ ω+ = ⇒ =
        earns M1A0A1 
Applying  L Iα=
 
 
 
Acceleration  and three terms rα
    (one term must be S ) 
or 2131

2 12( ) GS a I maα α= =  
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7 (i) 3 2 (3U mgx mg a x= + − )  

 2 22( ) (2 )
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Can be awarded for terms listed 
separately 
 
 
 

Obtaining d
d
U
x

 

(or any multiple of this) 

   (ii) KE is 2 21 1
2 2(3 ) (2 )m v m v+  

Energy equation is 25
2 constantU mv+ =  

Differentiating with respect to t 
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Putting 
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Hence motion is SHM 
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Differentiating the energy equation 
   (with respect to t or x) 
 
 
 
 
  
Condone x&&  instead of y&&  
Award M1 even if KE is missing 
 
 
Must have 2y yω= −&&  or other 
satisfactory explanation 
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