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Question 14 Notes: 
M1: Begins the process to find where l intersects the x-axis by differentiating 24 e xy x −= using the  
 product rule 

A1: 2 2d 4e 8 e
d

x xy x
x

− −= − , which can be simplified or un-simplified 

M1: A correct method to find the value for the gradient of the normal using N
1
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m
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M1: Complete strategy to find where l intersects the x-axis   
i.e.  Applying 2

N4e ( 1),y m x−− = −  (where N Ttheirm m≠ ) followed by setting 0y =  and 
rearranging to give ...x =   

M1: Begins the process of finding the area under the curve by applying integration by parts in the correct  
  direction to give { }2 2 d ;x xxe e xα β− −± ± ∫  , 0; 4α β α≠ <  

A1: { }2 2 24 e 2 e 2e d ,x x xx x x− − −→ − − −∫  which can be simplified or un-simplified 

A1: 2 2 24 e 2 e e ,x x xx x− − −→ − −  which can be simplified or un-simplified 

M1: At least one of the two listed criteria 
M1: Both criteria satisfied, followed by a complete strategy of subtracting the areas to find Area( )R  

A1: Correct exact answer.  E.g.  2 61 3e 32e− −− −  or  
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