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             Subtracting  to give 1y  84.0     

          
 
(a)   Complete method for finding image:      
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           The image is the point (2, –1)     
  

 (b)       
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      Characteristic equation:      
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                 Solving :     023   ...      
  
    3,2      (both) 
     

(c) Method for finding an eigenvector                                                  
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Equations are:  
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  (a)  Det. A  =            1892  kk
           
       Setting to zero and solving for k       [   ]0)3(6  kk      
     6,3  kk     
  
                        

(b)       Cofactors          
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                        A–1  =  




















kk

kk

kk

99

189

22

det

1 2     

   [A1 f.t. is on determinant or cofactors ] 
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5. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

6. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

(i)  When n = 1,  LHS = 1(2)1 = 2;  RHS = 2{1 + 0} = 2  true for n = 1 
   



        Suppose true for n = k, then 
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       So, if true for n = k then true for n = k + 1, but true for n = 1,    
                      true, by induction, for all values of n                                      . Z
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Conclusion                                
                                
(a) Correct method for producing 2nd order differential equation   
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(b)  Differentiating again w.r.t. x: 
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          Finding 
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, at x = 0;       =   8 [A1 f.t. is on part (c) values only ] 
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[Alternative (c):  
    Polynomial for y:  y = ½ +                                       M1 ...32  cxbxax
     In given d.e.:    
      (1 + 2x)(a + 2bx + 3cx2 + …) (4 x ½ +  )...32  cxbxax 2      M1A1  
       a =  1     B1,          Complete method for other coefficients M1, answer A1  
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                                       =  (–5 – 4c) i  –  (6 + 5c) j + k    
           
(b)        c = –2                      
            d = –6 – 5c = 4      AG        
 

(c)       r.         

  Substituting point in plane to give p,  r.   
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(d)         Equation of normal to plane through S :  r =    
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8. 

     
 
(a)  Relating lines and angle (generous)      
  
             [ PtoandPtobetweenangle 2i2  ]     

     Angle between correct lines is 
2


       

     Circle                
      Selecting correct (”top half”) semi-circle .                 
 
[If  algebraic approach:   
             Method for finding Cartesian equation                      M1 
             Correct equation, any form,    0)2()2(  yyxx          A1
  
   Sketch:  showing circle                                                                 M1 
              Correct circle { centre (–1, 1)}, choosing only “top half”            A1] 
 
 

(b)   | z + 1- i |  is radius;   =  √2      
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