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Conceptual Explanation – Section 8 – Determinants 

 

Determinant of a 2x2 Matrix 

We know that the inverse of the matrix  [
𝑎 𝑏
𝑐 𝑑

]  is  
1

𝑎𝑑−𝑏𝑐
[
𝑑 −𝑏
−𝑐 𝑎

]. This formula can be used to very 

quickly find the inverse of any 2x2 matrix. 

Note that if 𝑎𝑑 − 𝑏𝑐 = 0, the formula does not work, since it puts a 0 in the denominator. This tells us that, 

for any 2x2 matrix, if 𝑎𝑑 − 𝑏𝑐 = 0 the matrix has no inverse. 

The quantity 𝑎𝑑 − 𝑏𝑐 is therefore seen to have a special importance for 2x2 matrices, and it is accorded a 

special name: the “determinant.” Determinants are represented mathematically with absolute value signs: 

the determinant of matrix [A] is |A|. 

Definition of the Determinant of a 2x2 Matrix: If matrix [𝐴] = [
𝑎 𝑏
𝑐 𝑑

], the determinant is the number 

|𝑨| = 𝒂𝒅 − 𝒃𝒄 . For instance, for the matrix [
3 4
5 6

], the determinant is (3)(6)–(4)(5) = –2. 

Note that the determinant is a number, not a matrix. It is a special number that is associated with a matrix. 

We said earlier that “if 𝑎𝑑 − 𝑏𝑐 = 0 the matrix has no inverse.” We can now restate this result. 

Any square matrix whose determinant is not 0 has an inverse matrix. Any square matrix with 

determinant 0 has no inverse. This very important result is analogous to the result stated earlier for 

numbers: every number except 0 has an inverse. A matrix which does not have an inverse is called a 

singular matrix. 

This is the key function of the determinant: it can tell you whether a matrix will have an inverse, without 

having to do the entire calculation.  

 

Determinants on a Calculator 

Your calculator can find the determinant of a matrix, which is especially useful for larger matrices.  

• To find the determinant of the matrix shown to the right, start by entering this 

matrix into your calculator as matrix [𝐷].  
• Next, go to the MATRIX menu, press the right arrow key one time, and press 

ENTER. This will put the determinant function onto your screen.  

• Go to the MATRIX menu again, move down so that matrix [D] is highlighted, and 

press ENTER.  

• Finally, press  ) ENTER, and your calculator will find the determinant of matrix [D].  

 

[
2 4 5
10 8 3
1 1 1

] 


