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 (ii) Attempt to replace x by    or   M1  or write as 242 yy  242 yy   22 42or  421 yyyy   
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 (ii) Subst  into their (i), invert & change sign M1  4t

  Subst  into (x,y) & use num grad for tgt/normal M1  4t

     AEF   CAO (no f.t.) A1  3 Only the eqn of normal  accepted 522  xy

 (iii) Attempt to eliminate t from the 2 given equations M1 
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5 (i) Attempt to connect dx and du M1 Including xu
x
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   B1 perhaps in conjunction with next line 245 ux 
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  Clear explanation of why limits change B1 e.g. when x = 2, u = 1 and when x = 5, u = 2
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 B1  5 not dependent on any of first 4 marks 

     (ii)(a)                                                                                      *B1  1 Accept x5 xx  514 (this is not AG) 

    (b) Show reduction to 12  x                                         dep*B1 
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6   (i) Work with correct pair of direction vectors M1 

  Demonstrate correct method for finding scalar product M1 Of any two 3x3 vectors rel to question 

  Demonstrate correct method for finding modulus  M1 Of any vector relevant to question 

  24, 24.0 (24.006363..) (degrees)     0.419 (0.41899..) (rad) A1  4 Mark earliest value,  allow trunc/rounding 

 (ii) Attempt to set up 3 equations M1 Of type ts,ts,s 224233523   

  Find correct values of         12,5or  4,1or  0,1, ts  A1 Or 2 diff values of s (or of t) 

  Substitute their   into equation not used M1 and make a relevant deduction t,s

  Correctly demonstrate failure A1  4 dep on all 3 prev marks  

 (iii)   Subst their   from first 2 eqns into new 3t,s rd eqn M1 New 3rd eqn of type  tsa 224 

     A1  2 6a
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7  Attempt parts with u = , dv = sin x              M1 as far as 752  xx     xx/x d gf  

  1st stage =        A1 signs need not be amalgamated at this stage      xxxxxx d  cos 52 cos 752

   B1 indep of previous A1 being awarded      xxxxxxx d sin  2sin  52d  cos 52 

  =    B1 xxx  cos 2sin  52 

  I =     xxxxxx  cos 2sin  52 cos 752   A1 WWW 

  (Substitute πx  )  0 Substitute  x                            M1 An attempt at subst x = 0 must be seen 

       WWW     AG A1  7 1052  ππ
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 For equation containing ‘c’; substitute t = 0, x = 72          M1 M2 for  or    
t

0
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t

0
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Correct corresponding value of  c from correct eqn          A1  
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 (ii) State/imply in some way that x = 8 when flow stops B1 

  Substitute x = 8 back into equation containing numeric  ‘c’ M1 

  t = 6 A1  3 
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