
 

Tikirit University, Chemical Engineering ,  Mathematical Lectures                 Suhaib S. Saleh            
 1 

Chapter Nine  : Matrices, Determinants and Cramer's Rule  

Matrices : Matrices have many applications in science and engineering. 

A rectangular array of numbers like  𝐴 =  
4 2 1

−2 0 3
  is called a matrix. 

Matrix A has 2 rows and 3 columns, then A is called 2 by 3 matrix. 

Each number is called element and denoted by ( aij ) , where  i : no. of row and 

 j : no. of column.   

For example :  a11 = 4  ,  a23 = 3   ,    a13 = 1  , …. 

If the number of row equals to the number of column then the matrix is called 

square matrix. 

Equal matrices have identical corresponding elements . 

For example  :    
2 4
1 −2

 =  
2 4
1 −2

  

Ex. Find x , y and z :  

        

𝑥
𝑥 + 2
2𝑦 − 3

 =  
4
𝑦
𝑧
  

Sol. 

x = 4 

x + 2 = y →  y = 6 

2y – 3 = z  →   z = 9. 
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Diagonal Matrix:  Is a square matrix where all the element are zeroes except 

the principal (or main) diagonal. 

For example :   
3 0 0
0 −2 0
0 0 4

  

Identity Matrix (I) :  Is a diagonal matrix with the element of principle 

diagonal are ones. 

For example :    
1 0
0 1

   2×2 identity matrix.  

                           
1 0 0
0 1 0
0 0 1

    3×3 identity matrix. 

Addition and Subtraction of matrices: 

Ex.1/  ( Addition ) :   
8 3 4
0 −1 9

 +  
5 −2 1
6 3 5

 =  
13 1 5
6 2 14

  

Ex.2/   ( Subtraction ) :   
2 4

−1 3
 −  

3 1
2 −1

 =  
−1 3
−3 4

  

 Multiplication a matrix by a constant: 

Ex.    𝐴 =  
3 1
7 −1
2 8

     →   3A  =   
9 3
21 −3
6 24

  

Multiplication of two matrices:  

We can only multiply two matrices if the number of columns in first matrix 

equals to the number of rows in second matrix. 

The resulting matrix has number of rows same as first matrix . and number of 

columns same as second matrix. 

For example :   [2×3 matrix]* [ 3×4 matrix ] = [2×4 matrix]. 
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How to multiply tow matrices ? 

 
𝑎 𝑏 𝑐
𝑑 𝑒 𝑓

 ∗  

𝑢 𝑣
𝑤 𝑥
𝑦 𝑧

 =  
𝑎𝑢 + 𝑏𝑤 + 𝑐𝑦 𝑎𝑣 + 𝑏𝑥 + 𝑐𝑧
𝑑𝑢 + 𝑒𝑤 + 𝑓𝑦 𝑑𝑣 + 𝑒𝑥 + 𝑓𝑧

  

 

Ex.1:  

 
0 −1 2
4 11 2

 ∗  
3 −1
1 2
6 1

 =  
0 3 − 1 1 + 2(6) 0 1 − 1 2 + 2(1)

4 3 + 11 1 + 2(6) 4 −1 + 11 2 + 2(1)
 =

 
11 0
35 20

  

Notes:   1)  If A is a matrix then  A*I = A. 

              2)  If A and B are matrices then A*B  may be equals to B*A. 

Ex.2:   If possible , find AB and BA . 

            𝐴 =  
−2 1 7
3 −1 0
0 2 −1

   ,     𝐵 =  4 −1 5  

Sol.: 

AB  not possible . 

BA  =  [ 4(-2) – 1(3) + 5(0)           4(1) – 1(-1) + 5(2)        4(7) – 1(0) +5(-1)] 

 BA =  [-11     15     23  ] 

Ex.3:   Find :    
𝑐𝑜𝑠60 −𝑠𝑖𝑛60 0
𝑠𝑖𝑛60 𝑐𝑜𝑠60 0
0 0 1

  
2
4
0
     (H.W) 

 


