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 2 (i) )mkg09.0(15.08 22
2
1 =××=I  B1  

 Using  αθωω 22
1

2
2 +=

  
2

22

srad5.3

7521025
−=

×+=

α

α

Couple is 5.309.0 ×=αI  
              mN315.0=

 
 
M1A1 
 
 
M1 
A1 ft 
 5

 
 
 
 
 
 
ft from wrong I  and / or α , but ft 
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Using angular momentum 
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EPE 2)cos2(
2

5
θa

a
mg

=  

GPE )2sin2(22sin θθ amgmga +=  

θθ 2sin5cos10 2 mgamgaV +=  

θθ

θθθ
θ

2cos102sin10

2cos10sincos20
d
d

mgamga

mgamgaV

+−=

+−=
 

For equilibrium,  0)2sin2(cos10 =− θθmga  

                              
πθ

θ

8
1

12tan

=

=
 

B1 
 
M1 
 
M
 

1 

A1 
 
B1 
 
 
M1 
 
 
A1 
 7

or  θ2cos22 222 aaRC +=
 
  
One term sufficient for M1 
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Determining the sign of V  ′′
 
Correctly shown 

 OR Other method for determining whether V 
 has a maximum or a minimum M1
 Correct determination A1 ft
 Equilibrium is unstable A1
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MI of lamina about any axis 
U
 

se of parallel (or perp) axes rule 
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   (ii) Total moment is 1.44cos9.08.920 −×× θ  
Angular acceleration is zero when moment is zero 
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   (iii) Maximum angular speed when 25.0cos =θ  
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Equation involving work, KE and PE 
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 6 (i) As viewed 
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   (ii) Velocity 
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Correct diagram (may be implied) 
 
 
  
Correct triangle must be intended 
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If cosine rule is used, M1 also requires 
an attempt at solving the quadratic 
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Obtaining an equation in θ  only, and solving it M1
°= 3.78θ  A2

Obtaining an equation in  w  only, and solving it M1
1sm47.5 −=w  A1

  
 
 
 
e.g. 3173.8cos2654.7sin10 =− θθ  
or A1A1 if another angle found first 
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(Or M2 for other complete method for 
finding the time) 
For attempt at relative distance w÷  
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   (v) Bearing of CP is °=+ 1263690  B1 
 1

 



OCR Mathematics Mechanics 4  (4731) June 2006 
 MARKING SCHEME 

 
 
 7 (i) 

2

22
3
1

7

)2()3(

ma

amamI

=

+=
 

 

a
g

Iamg

7
sin2

)sin2(
θ

α

αθ

=

=
 

M1 
 
A
 

1 

M1 
 
A1 
 4

Using parallel axes rule 

   (ii) By conservation of energy 
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Equation involving KE and PE 
Need to see how π3

1  is used 
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For transverse acceleration αr  
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 OR When resultant force is F vertically upwards 
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