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[   M1 does not require limits;  A1 f.t. on completing square, providing arsinh ]


Into  ln  form
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[      If straight to ln form :   B1,    ln
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        Using limits correctly  M1A1√ ,   ln2     A1 ]
 (a)     Using  
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  [    A1√  dependent on both Ms ]
 (c)                                                                                Ellipse, centred on origin

                                                                                     Hyperbola, both branches

                                                                                     Totally correct, touching, with

                                                                                     correct intercepts
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Use of  “half-angle formula”    
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Using limits correctly and surd form;      =  2 √2   (allow   
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 (a)   Using  cosh 
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Correct intermediate step as far as   
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(b)  Using part (a) to reduce to  cosh2x  =   [ 2 ]
 Correct  method to form  ln x   or find   e X  or  e 2 x
    x  =   ln 
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   Method to find “c”:    
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 Application of formula for radius of curvature  [
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  Use of sinh2 x  =  
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(b)   cosh x   =   
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(b)    Relating 
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(a)    ar tanh 
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Alternative Approach
If using  
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(a)  Correct method for finding   
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      Gradient of normal  =  –  p
       Equation of normal:   
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(b)  Using both equations and eliminating x or y
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        Finding the other coordinate
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(c)   Using pq = 3  in both  x and y     (in any form)

      [
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      Complete method for relating x and y,  independent of p and q
      A  correct  equation, in any form

     [ e.g.  :   
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