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This paper contains two sections. You are to attempt a total of THREE questions.
Section A – Matrices

a. If A is the matrix formed from the left-hand side of the equations, while B is the matrix formed from their answers, determine:
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i. A-1









      [5 marks]
ii. Bt.A-1









      [5 marks]
iii. |A|









    [5 marks]
iv. The values of x, y, and z using A-1 




                          [5 marks]
v. Confirm the values in (iv). by employing Cramer’s Rule


    
    [5 marks]

b. Consider the matrix                                 and determine:
i. the Eigenvalues 







  [10 marks]
ii. the corresponding Eigenvectors






  [10 marks]
iii. whether it is diagonizable or not
 (show working)


                 [5 marks] Total marks for question one: 50 marks

2) Consider the matrix Q = 
i. Work out Q.Qt. 








    [5 marks]
ii. Hence determine Q-1.







      [5 marks]
iii. Find |Q|.








    [5 marks]
iv. What are the eigenvalues of Q?






  [10 marks]
v. Determine the corresponding eigenvectors of Q




  [10 marks]
vi. Hence, or otherwise, determine Q5





   [15 marks]
Total marks for question three: 50 marks
Section B – O.D.E.
3) Solve the following differential equations:
a. (x + y – 2) dx  +  (x – y + 4) dy = 0
 




               [10 marks]

b. dy/dx + 2y/x = -2x4/3








  [10 marks]

c. y” +  3y’ – 4y = 18e2x






               [10 marks]
d. y” +  3y’ – 4y = 18e2x






               [10 marks]
e. y” +  3y’ – 4y = 18e2x






               [10 marks]
Total marks for question six: 50 marks
4) Find the general solutions to the following SODEs:
a. d2y/dx2 –  dy/dx –  12y = 14sin2x + 18cos2x




               [10 marks]
b. d2y/dx2 –  3 dy/dx + 2y = 3e-x






                       [10 marks]
c. y” – 2y’ + y = 2x2 + 2x -7







  [10 marks]
d. y” +  3y’ – 4y = 18e2x






               [10 marks]
e. y” +  3y’ – 4y = 18e2x






               [10 marks]
Total marks for question five: 50 marks



4     2      2


4     6      8


-2     2      4








2x - 3y + 4z = 8


5x – z = 2


3z – 2y = 5
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