
Determinants of 
2 x 2 and 3 x 3 

Matrices



Determinant of a 2 x 2 Matrix

a b

c d





Determinant of a 2 x 2 Matrix

3 5

4 6





Determinant of a 2 x 2 Matrix

-4 3

5 2





Determinant of a 2 x 2 Matrix

8 4

6 5





Determinant of a 3 x 3 Matrix

1 3 4
2 1 5
3 6 7



Determinant of a 3 x 3 Matrix

1 3 4
2 1 5
3 6 7

Augment the 
determinant with the 

first two columns 



Determinant of a 3 x 3 Matrix

1 3 4 1
2 1 5 2
3 6 7 3

Augment the 
determinant with the 

first two columns 



Determinant of a 3 x 3 Matrix

1 3 4 1 3
2 1 5 2 1
3 6 7 3 6

Augment the 
determinant with the 

first two columns 



Determinant of a 3 x 3 Matrix

1 3 4 1 3
2 1 5 2 1
3 6 7 3 6

Augment the 
determinant with the 

first two columns 



Determinant of a 3 x 3 Matrix

1 3 4 1 3
2 1 5 2 1
3 6 7 3 6



Determinant of a 3 x 3 Matrix

1 3 4 1 3
2 1 5 2 1
3 6 7 3 6



Determinant of a 3 x 3 Matrix

1 3 4 1 3
2 1 5 2 1
3 6 7 3 6



Determinant of a 3 x 3 Matrix

1 3 4 1 3
2 1 5 2 1
3 6 7 3 6

1•1•7 + 3•5•3 + 4•2•6 - 3•1•4 - 6•5•1 - 7•2•3



Determinant of a 3 x 3 Matrix

1 3 4 1 3
2 1 5 2 1
3 6 7 3 6

1•1•7 + 3•5•3 + 4•2•6 - 3•1•4 - 6•5•1 - 7•2•3



Determinant of a 3 x 3 Matrix

1 3 4 1 3
2 1 5 2 1
3 6 7 3 6

1•1•7 + 3•5•3 + 4•2•6 - 3•1•4 - 6•5•1 - 7•2•3



Determinant of a 3 x 3 Matrix

1 3 4 1 3
2 1 5 2 1
3 6 7 3 6

1•1•7 + 3•5•3 + 4•2•6 - 3•1•4 - 6•5•1 - 7•2•3



Determinant of a 3 x 3 Matrix

1 3 4 1 3
2 1 5 2 1
3 6 7 3 6

1•1•7 + 3•5•3 + 4•2•6 - 3•1•4 - 6•5•1 - 7•2•3



Determinant of a 3 x 3 Matrix

1 3 4 1 3
2 1 5 2 1
3 6 7 3 6

1•1•7 + 3•5•3 + 4•2•6 - 3•1•4 - 6•5•1 - 7•2•3



Determinant of a 3 x 3 Matrix

1 3 4 1 3
2 1 5 2 1
3 6 7 3 6

1•1•7 + 3•5•3 + 4•2•6 - 3•1•4 - 6•5•1 - 7•2•3



Determinant of a 3 x 3 Matrix

1 3 4 1 3
2 1 5 2 1
3 6 7 3 6

1•1•7 + 3•5•3 + 4•2•6 - 3•1•4 - 6•5•1 - 7•2•3



Determinant of a 3 x 3 Matrix

1 3 4 1 3
2 1 5 2 1
3 6 7 3 6

1•1•7 + 3•5•3 + 4•2•6 - 3•1•4 - 6•5•1 - 7•2•3



Determinant of a 3 x 3 Matrix

1 3 4 1 3
2 1 5 2 1
3 6 7 3 6

1•1•7 + 3•5•3 + 4•2•6 - 3•1•4 - 6•5•1 - 7•2•3



Determinant of a 3 x 3 Matrix

1 3 4 1 3
2 1 5 2 1
3 6 7 3 6

1•1•7 + 3•5•3 + 4•2•6 - 3•1•4 - 6•5•1 - 7•2•3



Determinant of a 3 x 3 Matrix

1 3 4 1 3
2 1 5 2 1
3 6 7 3 6

1•1•7 + 3•5•3 + 4•2•6 - 3•1•4 - 6•5•1 - 7•2•3



Determinant of a 3 x 3 Matrix

1 3 4 1 3
2 1 5 2 1
3 6 7 3 6

1•1•7 + 3•5•3 + 4•2•6 - 3•1•4 - 6•5•1 - 7•2•3



Determinant of a 3 x 3 Matrix

1 3 4 1 3
2 1 5 2 1
3 6 7 3 6

1•1•7 + 3•5•3 + 4•2•6 - 3•1•4 - 6•5•1 - 7•2•3



Determinant of a 3 x 3 Matrix

1 3 4 1 3
2 1 5 2 1
3 6 7 3 6

1•1•7 + 3•5•3 + 4•2•6 - 3•1•4 - 6•5•1 - 7•2•3
7 +   45   +   48   - 12   - 30   - 42

= 16
Jeff Bivin -- LZHS



Find the area of the Triangle

1 2 1
5 9 1
9 5 12

1
±

Use a 
Determinant



Determinant of a 3 x 3 Matrix

1 2 1 1 2
5 9 1 5 9
9 5 1 9 5

(1•9•1 + 2•1•9 + 1•5•5 - 9•9•1 - 5•1•1 - 1•5•2)
(9 +  18  +  25   - 81  - 5  - 10)

22
Jeff Bivin -- LZHS
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Find the area of the Quadrilateral

Divide into 
two triangles



Find the area of the Quadrilateral

-3 2 1
3 9 1
9 5 12

1
±

The top 
triangle

( )662
1 −±=

33



Find the area of the Quadrilateral

9 5 1
1 -5 1
-3 2 12

1
±

The bottom 
triangle

( )962
1 −±=

48



Find the area of the Quadrilateral

33
48
81
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