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TIRUVANNAMALAI 
11 th Mathematics 

Unit 7 : Matrices and Determinants 

 

 

K.Sellavel    M.Sc, M.Phil, B.Ed            9092510255 

 

Topics : 

1. Matrices  

2. Algebraic Operations on Matrices 

3. Transpose of a Matrix 

4. Symmetric and Skew-symmetric Matrices 

5. Properties of Determinants 

6. Application of Factor Theorem to Determinants 

7. Product of Determinants 

8. Area of a Triangle 

9. Singular and non-singular Matrices 
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Matrices 

Definition: 

A matrix is a set or group of numbers arranged in a square or rectangular 

array enclosed by two brackets 

 

 

Properties: 

• A specified number of rows and a specified number of columns 

• Two numbers (rows x columns) describe the dimensions or order of the 

matrix. 

 

A matrix is denoted by a bold capital letter and the elements within the matrix 

are denoted by lower case letters  

e.g. matrix [A] with elements aij  

 

Amx  n=      

  

 

 

TYPES OF MATRICES 

1. Column matrix or vector: 

A matrix is said to be a column matrix if it has only one column 
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2. Row matrix or vector 

A matrix is said to be a row matrix if it has only one row. 

 

 

3. Rectangular matrix 

A matrix is said to be rectangular if the number of rows is not equal to the number 

of columns 

 

 

 

4. Square matrix 

A matrix is said to be square if the number of rows is equal to the number of columns  

(a square matrix   A   has an order of m) 

 

 

 

5. Diagonal matrix 

A square matrix is said to be diagonal if at least one element of principal diagonal 

is non-zero and all the other elements are zero. 

 

 

 

6. Unit or Identity matrix - I 

A diagonal matrix is said to be identity if all of its diagonal elements are equal to one, 

denoted by  I 
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7. Null (zero) matrix - 0 

A matrix is said to be a null or zero matrix if all of its elements are equal to zero. 

It is denoted by O 

 

 

 

8. Triangular matrix 

A square matrix is said to be triangular if all of its elements above the principal 

diagonal are zero (lower triangular matrix) or all of its elements below the principal 

diagonal are zero (upper triangular matrix). 

   

 

 

8a. Upper triangular matrix 

A square matrix whose elements below the main diagonal are all zero 

 

 

 

8b. Lower triangular matrix 

A square matrix whose elements above the main diagonal are all zero 
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9. Scalar matrix 

A diagonal matrix is said to be scalar if all of its diagonal elements are the same  

   

 

 

 

EQUALITY OF MATRICES 

Two matrices are said to be equal only when all corresponding elements 

are equal 

Therefore their size or dimensions are equal as well  

Note : 

➢ A Square matrix is said to be  singular  if  

             |A|= 0 

➢ A Square matrix is said to be  skew  symmetric if  

            | A| ≠ 0 

 

Transpose of a Matrix : 

 

The transpose of a matrix is obtained by interchanging rows and columns 

of A and is denoted by   AT  

➢ (A+B)T = AT + BT  

➢ (AB)T = BT AT  

➢ (kA)T = kAT  

➢ (AT)T = A 
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Symmetric and Skew-symmetric Matrices   : 

➢ A Square matrix is said to be symmetric if  

            A = AT  

➢ A Square matrix is said to be  skew  symmetric if  

             A = - AT  

 

Theorem : 

 

For any square matrix A with real number entries, A + AT is a symmetric 

matrix and   A - AT is a skew-symmetric matrix.  

 

 

Theorem  : 

Any square matrix can be expressed as the sum of a symmetric matrix and a 

skew-symmetric matrix. 

Note  : 

1.A matrix which is both symmetric and skew-symmetric is a zero matrix. 

2.For any square matrix A with real entries, A + AT is symmetric and A - AT
 is 

skew-symmetric and further  A =  
𝟏

𝟐
  (A + AT  ) +   

𝟏

𝟐
  (A - AT  ) 

Determinants : 
 

Note : 

➢ Determinants can be defined only for square matrices.  

➢  For a square matrix A, |A| is read as determinant of A.  

➢ Matrix is only a representation whereas determinant is a value of a    

matrix. 
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Properties of Determinants  : 

Property 1  

The determinant of a matrix remains unaltered if its rows are changed 

into columns and columns into rows. That is, |A|T = |AT | 

Property 2  

If any two rows / columns of a determinant are interchanged, then the 

determinant changes in sign but its absolute value remains unaltered 

Property 3  

If there are n interchanges of rows (columns) of a matrix A then the 

determinant of the resulting matrix is   (−1)𝑛) | A |. 

Property 4  

If two rows (columns) of a matrix are identical, then its determinant is zero. 

Property 5  

If a row (column) of a matrix A is a scalar multiple of another row (or 

column) of A, then its determinant is zero.  

Note 7.8  

(i) If all entries of a row or a column are zero, then the determinant is zero.  

(ii) The determinant of a triangular matrix is obtained by the product of the 

principal diagonal elements.  

Property 6  

If each element in a row (or column) of a matrix is multiplied by a scalar k, 

then the determinant is multiplied by the same scalar k. 
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Property 7  

If each element of a row (or column) of a determinant is expressed as sum of 

two or more terms then the whole determinant is expressed as sum of two or more 

determinants. 

Property 8  

If, to each element of any row (column) of a determinant the equi-multiples 

of the corresponding entries of one or more rows (columns) are added or 

subtracted, then the value of the determinant remains unchanged 

 

 Application of Factor Theorem to Determinants.  
 

Factor Theorem:  

    If each element of a matrix A is a polynomial in x and if | A | vanishes for 

x = a, then (x - a) is a factor of | A |.  

Note  

(i) This theorem is very much useful when we have to obtain the value of the 

determinant in ‘factors’ form.  

(ii) If we substitute b for a in the determinant | A |, any two of its rows or columns 

become identical, then | A | = 0, and hence by factor theorem (a - b) is a 

factor of | A |.  

(iii) If r rows (columns) are identical in a determinant of order n (n ≥ r), when we 

put x = a, then (x - a)r - 1 is a factor of | A |.  

(iv) A square matrix (or its determinant) is said to be in cyclic symmetric form if 

each row is obtained from the first row by changing the variables 

cyclically.  
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(v) If the determinant is in cyclic symmetric form and if m is the difference 

between the degree of the product of the factors (obtained by substitution) 

and the degree of the product of the leading diagonal elements and if  

 

(1) m is zero, then the required factor is a constant k  

(2) m is 1, then the required factor is k(a + b + c) and  

(3) m is 2, then the required factor is k(a2 + b2 + c2) + l (ab + bc + ca). 

 

Product of Determinants : 

(i) Row by column multiplication rule  

(ii) Row by row multiplication rule  

(iii) Column by column multiplication rule  

(iv) Column by row multiplication rule  

Note  : 

(i) If A and B are square matrices of the same order n, then | AB | = | A | | B | holds.  

(ii) In matrices, although AB ≠ BA in general, we do have | AB | = | BA | always. 

 

Area of a Triangle : 

  Area of the triangle = [

𝑥1 𝑦1 1
𝑥2 𝑦2 1
𝑥3 𝑦3 1

 ] 

 

Singular and Non singular  Matrices   : 

➢ A Square matrix is said to be  singular  if  

             |A|= 0 

➢ A Square matrix is said to be  non singular  if  

            | A| ≠ 0 
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