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Chapter 5 

DETERMINANTS 

� is a matrix of order 3�3: 

� � �� � �	 
 ��  � � 

Determinant of �: 

|�| � �� � �	 
 ��  � � 
Properties of Determinants: 

(i)   |�| � |��|    
(ii) (a) To interchange any two rows: 

      (b) To interchange any two columns: 

             Multiply the determinant by ��1�. 

Example: Interchanging �� and ��. 
|�| � ��1� �	 
 �� � ��  � � 

(iii)   (a) Two rows are identical: 

         (b) Two columns are identical: 

               The value of the determinant is zero. 

Example: 

|�| � �� � �� � ��  � � � 0 

because �� and �� are identical. 

(iv)  (a) All elements of a row are zero: 

        (b) All elements of a column are zero: 

             The value of the determinant is zero. 
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Example: 

|�| � �0 0 0	 
 ��  � � � 0 

because all elements of �� are zero. 

(v)   (a)  To take common from any row: 

        (b)  To take common from any column: 

Example: 

(1)        |�| � ��� �� ��	 
 ��  � �      ⇒      |�| � � �� � �	 
 ��  � � 

(2)        |�| � ��� � ��	 
 ���  � �      ⇒      |�| � � �� � �	 
 ��  � � 
(vi)  (a) To multiply any row by a number �:   

        (b) To multiply any column by a number �:   

               Divide the determinant by �. 

Example: 

Multiplying �� by � and dividing the determinant by �.  

|�| � 1� ��� �� ��	 
 ��  � � 
(vii)  (a) To add one row or two rows in a row: 

        (b) To add one column or two columns in a column: 

Example:  Adding �� and �� in ��. 

|�| � �� � � � � � �	 � 
 � � 
 �� �  � �  � � 
(viii)  (a) To subtract one row or two rows from any row: 

          (b) To subtract one column or two columns from any column: 
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Solution:  

((c): 2 is taken common from each element, which is wrong.   

 The answer is (c).   

VALUE OF DETERMINANT 

MCQ- 4: 

�5 9 80 2 10 4 3� �? 

         (a)    6                        (b)    10                      (c)    18                      (d)    24                                          

Solution:  

                        5 '2 14 3' � 0 � 0   

� 5�6 � 4� 
                                                � 10 

 The answer is (b).   

MCQ-5 : 

�2 5 26 0 03 4 1� �? 

 (a)   30                 (b)   18                  (c)    �18              (d)   �30                                           
Solution:    

                      � �6 '5 24 1' � 0 � 0 

� �6�5 � 8� 
       � 18 

The answer is (b).   

MCQ-6 : 

�3 0 00 2 00 0 4� �? 

 (a)   0                    (b)   5                  (c)    9                  (d)    24                                           
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Solution:  

Note:  Multiply the elements which are in the diagonals.   

 

                                                   3 � 2 � 4 

    � 24 

 The answer is (d). 

EXERCISE-1 

(1)   3 '4 �31 2 ' �? 

        which of the following is not right? 

     (a)   '12 �91 2 '  (b)   '12 �93 6 '    (c)   '12 �33 2 '   (d)  '4 �91 6 '                                   
(2)  '20 105 15' � 5|�| 

   which of the following is not equal to |�| �? 

         (a) '4 25 15'       (b)  '4 101 15'  (c)  '20 101 3 '    (d) '4 21 3'    
(3)  � 4820  316  2410� �? 

       (a) 0                 (b)  4                  (c) �10             (d) 14 

(4)  �300   81 3   524� �? 

     (a) 8              (b) �6              (c) 0                  (d) 18 

(5)  �301   257   102� �? 

    (a)  �25           (b) 25              (c) 24                (d) �24 

 (6)  �500   030   00�2� �? 

   (a)  0                (b) �30           (c) �6               (d) 15 
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(7)   � � *3 86 2+ and |�| � �42 then |��| �? 

       (a) 0                  (b) 42                 (c) �42           (d)  None 

(8)   If det � �  5, then det(A-� �? 

         (a) 5                   (b) 1/5                  (c) �5                   (d) None  

(9)   If |A| � 6, then |A-| � __________.  
       (a) 1/6                 (b) 6                          (c) 1                      (d) None 

(10)  If |A| � 2, then |A|. �
|45| . I �? 

         (a) I                    (b)4 I                       (c) 4                      (d)   ¼       

(11) ' 3     2     12     1      7' �? 

         ( a) 39                  (b) 26                    (c) 0                    (d) None  

(12) The value of � 8     5     414    9     7 12      6      6� is _________ . 

 (a) 38                  (b) 50                 (c) 0                   (d) None 

(13) The value of determinant of a unit matrix of order 6 is ________ .  

 (a) 6                        (b) 1                         (c) 0                        (d) None 

SINGULAR AND NON SINGULAR MATRIX 

Singular Matrix: 

A square matrix 7 is called singular, if  

|7| � 0 

Non Singular Matrix: 

A square matrix 7 is called non singular, if  

|7| 8 0 

MCQ- 7: 

What is the value of 9 if following matrix is singular 

* 5 �610 9 + ? 

 (a)    10                   (b)  �12                 (c)   8                      (d)  �30                                            
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COFACTORS 

Let � be a matrix. The adjoint of � is 

Adjoint of � � ���� ��� ������ ��� ������ ��� ���
�

�
 

where �:; are cofactors. 

 

 

MCQ- 9: 

��1 7 52 4 �63 �2 1 � 

What is the cofactor of 2? 

 (a)      8                   (b)   �10                (c)    �17                       (d)    24                            

Solution:    

��� is the cofactor of 2.  

��� � ��1��<� ' 7 5�2 1' 
        � ��1��7 � 10� 

          � �17 

 The answer is (c). 

EXERCISE-3 

(1)   If   �3     2     15     4     68     9     7� , the cofactor of 5 is ________ . 

        (a)  �5                 (b) 5                        (c) 6                       (d) 9 

(2)   If � 3   � 1     42   � 3   � 64        1        7�  , the cofactor of �1 is ______ . 

        (a)  38                   (b) �38                  (c) 1                         (d) None 
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INVERSE OF A MATRIX OF ORDER 2 

 

If = � *� �� 	+ then 

=>� � �	? =|=|  

                                                                      �  @ 	 ���� � A
B� �� 	B    

MCQ-10: 

What is the inverse of  B � *3    � 52        1 + ? 

 (a)   
�

�� * 1          5�2        3+                              (b) 
�

�D * 1          5�2        3+         

 (c) 
>�
E * 1          5�2        3+                                (d)  

�
�� * 1          5�2        3+   

Solution:  

Note: Do not find the inverse of B. compare the four options, all the matrices 

are same except the scalars, which is multiplying with the matrix. So only 

find the determinant of the matrix. 

  

'3     � 52         1 ' 
� 3 � 10 

           � 13  

 The answer is (a).   

MCQ- 11: 

What is the inverse of matrix   *�3 2�8 6+ ? 

                 �a�   13 *3         � 82         � 6+                           �b�    13 *3         � 28          � 6+ 

                  �c�     13 *3         � 28          � 6+                        �d�    13 *6         � 28        � 3 + 
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Solution:     

Note: The scalars multiplying with the matrices are same in each option that 

is 
�
�. So only find the adjoint of the matrix. 

 

Adjoint of the matrix is 

      *6     � 28     � 3+ 

 The answer is (d).  

EXERCISE-4 

(1)   If J����  �  K � L and J�=�  �  K � L , then �� �  =��  �  ________ . 
       (a)   �� � �= � =� � =�               (b) ���2�= � =�      

       (c) �� � =�                                      (d) None 

(2)   M, N and � are matrices. P>� is possible , if MN �  � then, 

       (a)  N �  �M>�       (b)  Q � P>�R         (c) N � � �  M    (d) None  

(3)   What is the value of the matrix *1     00    1+? 

       (a)  0                    (b)  1                     (c)   2                       (d) None 

(4)   ��>� *3     21    7+ =? 

       (a)   I�                      (b)  *3     21    7+        (c) * 7    � 2�1        3+       (d) None 

(5)   �IA>� � _______, where R is unit matrix. 

        (a)  �                     (b) A>�                 (c) I                        (d) None  

(6)   *1     53     1+ P>�P �? 

        (a)  *1     53     1+          (b) * 1      � 5�3            1+    (c) I              (d) None  
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(7)    If � � *2 35 4+, then �>� �? 

          �a� � 17 *�2 33 �4+                     �b�  � 17 * 4 �5�3 2 +          
          �c�  � 17 * 4 �3�5 2 +                    �d� � 17 *�4 �3�5 �2+ 

(8)    If � � *10 25 6+, then �>� �? 

                          ��� 160 * 6 �2�5 10+  ��� 140 * 6 �2�5 10+ �c�  130 * 6 �2�5 10+ �d� 150 * 6 �2�5 10+ 

              (9)    If � � *5 103 6 +, then �>� �? 

        

                              �a� * 6 �10�3 5 +   �b� * 6 �2�1 5 +       �c�  �
ED �2

>�D 1 �    �d� None 
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