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M1 A1FT Uses OP   and multiple of their normal to .Π  

 ( ) ( ) ( )6 4 6 2 8 9 8 7 101 94 7t t t t+ − − + + = −  + = −  M1 Substitutes into the equation for .Π  
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M1 A1FT Uses dot product of 3 5+ −i j k  and their normal 

in a correct formula. 

 Acute angle between l  and Π is 90 4.8 − =  A1 Mark final answer. No ISW 
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6(a) =−x a   B1 States vertical asymptote. 
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M1 Finds oblique asymptote.  

 = −y x a   A1  
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 or 2 2 0+ − =x ax a   
M1  Differentiates 

 

 A1 Sets correct derivative to zero or ACF of 

quadratic equation  

 2= − +x a a a   
A1 CAO. No equivalent forms. 
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6(c) 

  

B1FT Axes shown and asymptotes labelled.  

FT on asymptotes from (a) 

B1 Lower branch correct. 

B1 Upper branch with (0,1)  stated or 1 marked on 

vertical axis and no others.  
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6(d) 

  

B1FT FT from sketch in (c) 
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2 2 0− + − =x ax a a   

M1 Finds critical points.  
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B1 Quadratic equation sufficient for B1. ISW  

May state that 
2 +

= −
+

x a
a

x a
 has no real solutions 

since 0.a   

 ( )2 2 24 5 4 0− − = − a a a a a   M1 Uses that discriminant is positive to get a range 

of values for a. 

Can not be 0  so M0. 
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