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1.  Consider the matrix     � �1 0 01 2 01 2 3�   
              

(a)  Find for the matrix B,      

 (i)  The characteristics equation         (2 marks) 

(ii)  The eigenvalues 	
�, 
,   
� �                 (1 mark) 

 

(b)  If      � �  �1 1 10 2 01 2 1�  Determine �� ,    det �    and ���                           (3 marks) 

 (8 marks) 

(c)  Define Orthogonal matrices                       (2 marks) 

 

(d)  Determine �  and �  if       

(i)    �� � � 21 � � �� �  �3 21 5�                          (2 marks) 

 

 

(ii)  Solve �  123  �  	   !  "  #�          (1 mark) 

                                4 

 

(e)   Det AB = Det A Det B where A and B are some square matrices.  Verify for �  $   
 

   and  � $             (10 marks) 

 

(f)  (i)  Determine the eigenvalues and eigenvectors of %	�, �� �  5� �  4�� �  5� 

 

           (9 marks) 

 

 (ii)  Classify the above quadratic form      (1 mark) 

 

 
 

2. (a)  Use Cramers rule to solve the system of equations  

                               2� � � � 3' �  �3 

       � � � � 4' � 8 

  3� � 2� � ' � 7                                                        (8 marks) 
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(b)  Solve the system 

                 �� � � �  �* � 3 

          ��� � 2� �  �� �  �4  
              �� �  �� �  2�* � 1     3� � 3�� �  �* �  �3               (10 marks) 

 

(c)  Given the quadratic form %	�� � %	+, ,� � + �  4+, � 2,  find the eigen values.   

             (2 marks) 

 

3. (a)   Classify the following quadratic form as positive, definite, positive semi-definite,  

 negative definite, negative semi-definite or indefinite.  

(i)  %-�. �  2� � 6�� �  2�       (4 marks) 

(ii) q-�. �  � �  4�� �  2�      (4 marks) 

   

        (b)  Classify;  %	�, �, '� �  � �  � � ' 4�� � 4�' � 4�'              (7 marks) 

 

        (c)  Given matrix  � �  �2 �13 2 �  and matrix � �  � 7 2�3 4�  prove that det  

      AB = det A det B        (5 marks)   

  

4. (a)  Use cramers rule to solve the system of equations. 

               �� � � �  �� � 3 

          2�� �  � �  2� �  3  
              3�� �  2� �  �� � 0          (9 marks) 

 

(b)  Compute the inverse of the matrix  

   02 �1 31 0 �10 �2 1 1                (7 marks) 

 

(c)  Classify the following quadratic form  %	�, �� �  3� �  2�� �  3�       (4 marks) 
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5. (a)  Let 2 be a mapping  

2:ℜ  4  ℜ   such that 2 5�11�6 �  �32� ,   2 5� 1�1�6 �  �21�               

Determine 

(i)  The standard transformation matrix for 2     (5 marks) 

(ii)  What will  2 5�22�6 be mapped onto    (2 marks) 

 

  (b)  (i)  Obtain the eigenvectors of the matrix  A �  �2 11 2�    (6 marks) 

       

        (ii) Hence find  �2 11 2�7
                   (4 marks) 

 

 

 

 

 

 

 

 


