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Answer all six questions.

Show clearly the full development of your answers.

Answers should be given to three signifi cant fi gures unless otherwise stated.

1 Let A = 
2
1

5
3-
-

e o and C = 
1
4

0
2

e o   
 
 Given that ABC = I, fi nd the matrix B  [5]

2 The equations of two circles C1 and C2 are

                       C1        2 6 15 0x y x y2 2+ + - - =

                       C2        2 3 0x y y2 2+ + - =  
   
 
 (i) Find the points of intersection of C1 and C2  [8]
 

 A third circle C3 is defi ned as 

                                                 C3        4 4 4 16 127 0x y x y2 2+ - - - =     

 (ii)  Show that circle C2 lies entirely inside circle C3 [8]

3 A binary operation * is defi ned on the set of all ordered pairs (x, y) of real numbers.
 The operation is given as 

       , , ,a b c d ac b d 2= + +*^ ^ ^h h h

 (i) Show that * is associative.  [4]

 (ii)  Find the identity element. Justify your answer.  [4]
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4 (i) Show that the determinant of 

a

a5
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2
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- -
-
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O
O

 
  is 4 32 60a a2- + -      [3]

 Consider the system of linear equations 
 
       z5 2 3x y a- - =     
       z4 2 6 2x y+ - =
         z4 0x ay+ - =

 where x, y and z are real numbers.
 

 (ii)  Determine the number of solutions for the above system of equations for each of the cases: 

  a = 3 
               and a = 4    [7]

 (iii)  Find the general solution of this system of equations when a = 5   [4]

5 (a)  The transformation represented by the 2 # 2 matrix M maps the points (2, 3) 
  and (5, -1) onto (7, 2) and (9, 5) respectively. 

  Find the matrix M      [5]

 (b)  The set of points which form the curve 

5 4 6 8 0x y xy x y2 2+ + - - =
 

  is mapped by the matrix N =  
0
1

1
2
-

e o

  Show that the curve formed by the image points is a circle with radius 13     [9]
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6 (a)  Let z z 1i and i31 2= + = -     

  (i)  Find the modulus and argument of each of the complex numbers z1 and z2  [6]

  (ii)  Verify that z z z z1 2 1 2=   [4]

 (b)  (i)  Sketch on an Argand diagram the locus of those points u which satisfy
 
        [3]

  (ii)  On the same diagram sketch the locus of those points v which satisfy

       ( )arg iv 2 7 6
r- + =" ,  [3]

  (iii)  On your diagram shade the region which represents the locus of those points w, where w  
   satisfi es both 

       i iw w4 15 G- + +^ h

       ( )argand iw6 2 7G G
r

r- +" ,  [2]

4 15i iu u- + = +^ h

THIS IS THE END OF THE QUESTION PAPER
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