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Matrices – Formula Sheet: 
Systems of Equations – 2 Variables: 
 

𝑎1𝑥 + 𝑏1𝑦 = 𝑐1 
𝑎2𝑥 + 𝑏2𝑦 = 𝑐2 

 
 

𝒙 =
𝑐1𝑏2 − 𝑏1𝑐2

𝑎1𝑏2 − 𝑏1𝑎2
 

 
 

𝒚 =
𝑎1𝑐2 − 𝑐1𝑎2

𝑎1𝑏2 − 𝑏1𝑎2
 

 

Cramer’s Rule – 2x2 Matrices with Determinants: 
 

𝐷 = |
𝑎1 𝑏1

𝑎2 𝑏2
| = 𝑎1𝑏2 − 𝑏1𝑎2 

 

𝐷𝑥 = |
𝒄𝟏 𝑏1

𝒄𝟐 𝑏2
| = 𝑐1𝑏2 − 𝑏1𝑐2 

 

𝐷𝑦 = |
𝑎1 𝒄𝟏

𝑎2 𝒄𝟐
| = 𝑎1𝑐2 − 𝑐1𝑎2 

 

𝒙 =
𝐷𝑥

𝐷
                         𝒚 =

𝐷𝑦

𝐷
 

Systems of Equations – 3 Variables: 
 

𝑎1𝑥 + 𝑏1𝑦 + 𝑐1𝑧 = 𝒅𝟏 
𝑎2𝑥 + 𝑏2𝑦 + 𝑐2𝑧 = 𝒅𝟐 
𝑎3𝑥 + 𝑏2𝑦 + 𝑐3𝑧 = 𝒅𝟑 

 
 
 
 

 

𝒙 =
𝑑1(𝑏2𝑐3 − 𝑐2𝑏3) − 𝑏1(𝑑2𝑐3 − 𝑐2𝑑3) + 𝑐1(𝑑2𝑏3 − 𝑏2𝑑3)

𝑎1(𝑏2𝑐3 − 𝑐2𝑏3) − 𝑏1(𝑎2𝑐3 − 𝑐2𝑎3) + 𝑐1(𝑎2𝑏3 − 𝑏2𝑎3)
 

 

𝒚 =
𝑎1(𝑑2𝑐3 − 𝑐2𝑑3) − 𝑑1(𝑎2𝑐3 − 𝑐2𝑎3) + 𝑐1(𝑎2𝑑3 − 𝑑2𝑎3)

𝑎1(𝑏2𝑐3 − 𝑐2𝑏3) − 𝑏1(𝑎2𝑐3 − 𝑐2𝑎3) + 𝑐1(𝑎2𝑏3 − 𝑏2𝑎3)
 

 

𝒛 =
𝑎1(𝑏2𝑑3 − 𝑑2𝑏3) − 𝑏1(𝑎2𝑑3 − 𝑑2𝑎3) + 𝑑1(𝑎2𝑏3 − 𝑏2𝑎3)

𝑎1(𝑏2𝑐3 − 𝑐2𝑏3) − 𝑏1(𝑎2𝑐3 − 𝑐2𝑎3) + 𝑐1(𝑎2𝑏3 − 𝑏2𝑎3)
 

Cramer’s Rule – 3x3 Matrices with Determinants: 
 

𝐷 = |

𝑎1 𝑏1 𝑐1

𝑎2 𝑏2 𝑐2

𝑎3 𝑏3 𝑐3

| = 𝑎1 |
𝑏2 𝑐2

𝑏3 𝑐3
| − 𝑏1 |

𝑎2 𝑐2

𝑎3 𝑐3
| + 𝑐1 |

𝑎2 𝑏2

𝑎3 𝑏3
| 

 
𝐷 = 𝑎1(𝑏2𝑐3 − 𝑐2𝑏3) − 𝑏1(𝑎2𝑐3 − 𝑐2𝑎3) + 𝑐1(𝑎2𝑏3 − 𝑏2𝑎3) 

 

𝐷𝑥 = |

𝒅𝟏 𝑏1 𝑐1

𝒅𝟐 𝑏2 𝑐2

𝒅𝟑 𝑏3 𝑐3

| = 𝑑1(𝑏2𝑐3 − 𝑐2𝑏3) − 𝑏1(𝑑2𝑐3 − 𝑐2𝑑3) + 𝑐1(𝑑2𝑏3 − 𝑏2𝑑3) 

 

𝐷𝑦 = |

𝑎1 𝒅𝟏 𝑐1

𝑎2 𝒅𝟐 𝑐2

𝑎3 𝒅𝟑 𝑐3

| = 𝑎1(𝑑2𝑐3 − 𝑐2𝑑3) − 𝑑1(𝑎2𝑐3 − 𝑐2𝑎3) + 𝑐1(𝑎2𝑑3 − 𝑑2𝑎3) 

 

𝐷𝑧 = |

𝑎1 𝑏1 𝒅𝟏

𝑎2 𝑏2 𝒅𝟐

𝑎3 𝑏3 𝒅𝟑

| = 𝑎1(𝑏2𝑑3 − 𝑑2𝑏3) − 𝑏1(𝑎2𝑑3 − 𝑑2𝑎3) + 𝑑1(𝑎2𝑏3 − 𝑏2𝑎3) 

 

𝒙 =
𝐷𝑥

𝐷
                              𝒚 =

𝐷𝑦

𝐷
                              𝒛 =

𝐷𝑧

𝐷
                             𝐷 ≠ 0 
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Matrix Addition: 
 

𝐴 + 𝐵 =  |
𝑎 𝑏
𝑐 𝑑

|  +  [
𝑒 𝑓
𝑔 ℎ

]  =  |
𝑎 + 𝑒 𝑏 + 𝑓
𝑐 + 𝑔 𝑑 + ℎ

| 

 

Matrix Subtraction: 
 

𝐴 − 𝐵 =  |
𝑎 𝑏
𝑐 𝑑

| −  [
𝑒 𝑓
𝑔 ℎ

]  =  |
𝑎 − 𝑒 𝑏 − 𝑓
𝑐 − 𝑔 𝑑 − ℎ

| 

 
 

Scalar Multiplication: 
 

𝑛𝐴 = 𝑛 |
𝑎 𝑏
𝑐 𝑑

| =  |
𝑛𝑎 𝑛𝑏
𝑛𝑐 𝑛𝑑

| 

 

Matrix Multiplication: 
 

𝐴𝐵 =  |
𝑎 𝑏
𝑐 𝑑

| [
𝑒 𝑓
𝑔 ℎ

] =  |
𝑎𝑒 + 𝑏𝑔 𝑎𝑓 + 𝑏ℎ
𝑐𝑒 + 𝑑𝑔 𝑐𝑓 + 𝑑ℎ

| 

 
2 𝑅𝑜𝑤𝑠 𝑥 2 𝐶𝑜𝑙𝑢𝑚𝑛𝑠 = 2𝑥2 𝑀𝑎𝑡𝑟𝑖𝑥 

 
 

MM:  2 𝑅𝑜𝑤𝑠 𝑥 2 𝐶𝑜𝑙𝑢𝑚𝑛𝑠 = 2𝑥2 𝑀𝑎𝑡𝑟𝑖𝑥 
 

𝐴𝐵 = |
𝑎 𝑏 𝑐
𝑑 𝑒 𝑓

| |
𝑔 ℎ
𝑖 𝑗
𝑘 𝑙

| 

 

𝐴𝐵 =  |
𝑎𝑔 + 𝑏𝑖 + 𝑐𝑘 𝑎ℎ + 𝑏𝑗 + 𝑐𝑙
𝑑𝑔 + 𝑒𝑖 + 𝑓𝑘 𝑑ℎ + 𝑒𝑗 + 𝑓𝑙

| 

 
 

MM:  1 𝑅𝑜𝑤 𝑥 1 𝐶𝑜𝑙𝑢𝑚𝑛 = 1𝑥1 𝑀𝑎𝑡𝑟𝑖𝑥 
 

𝐴𝐵 =  |𝑎 𝑏 𝑐| |
𝑑
𝑒
𝑓

| 

 
𝐴𝐵 =  |𝑎𝑑 + 𝑏𝑒 + 𝑐𝑓| 

MM:  3 𝑅𝑜𝑤𝑠 𝑥 3 𝐶𝑜𝑙𝑢𝑚𝑛𝑠 = 3𝑥3 𝑀𝑎𝑡𝑟𝑖𝑥 

𝐴𝐵 = |
𝑎
𝑏
𝑐

| |𝑑 𝑒 𝑓| 

 

𝐴𝐵 =  |

𝑎𝑑 𝑎𝑒 𝑎𝑓
𝑏𝑑 𝑏𝑒 𝑏𝑓
𝑐𝑑 𝑐𝑒 𝑐𝑓

| 

 
 

MM:  2 𝑅𝑜𝑤𝑠 𝑥 4 𝐶𝑜𝑙𝑢𝑚𝑛𝑠 = 2𝑥4 𝑀𝑎𝑡𝑟𝑖𝑥 
 

𝐴𝐵 =  |
𝑎 𝑏
𝑐 𝑑

| |
𝑒 𝑓
𝑖 𝑗

     
𝑔 ℎ
𝑘 𝑙

| 

 

𝐴𝐵 =  |
𝑎𝑒 + 𝑏𝑖 𝑎𝑓 + 𝑏𝑗
𝑐𝑒 + 𝑑𝑖 𝑐𝑓 + 𝑑𝑗

    
𝑎𝑔 + 𝑏𝑘 𝑎ℎ + 𝑏𝑙
𝑐𝑔 + 𝑑𝑘 𝑐ℎ + 𝑑𝑙

| 

 

MM:  3 𝑅𝑜𝑤𝑠 𝑥 3 𝐶𝑜𝑙𝑢𝑚𝑛𝑠 = 3𝑥3 𝑀𝑎𝑡𝑟𝑖𝑥 
 

𝐴𝐵 = |
𝑎 𝑏
𝑐 𝑑
𝑒 𝑓

| |
𝑔 ℎ 𝑖
𝑗 𝑘 𝑙

| 

 

𝐴𝐵 =  |

𝑎𝑔 + 𝑏𝑗 𝑎ℎ + 𝑏𝑘 𝑎𝑖 + 𝑏𝑙
𝑐𝑔 + 𝑑𝑗 𝑐ℎ + 𝑑𝑘 𝑐𝑖 + 𝑑𝑙
𝑒𝑔 + 𝑓𝑗 𝑒ℎ + 𝑓𝑘 𝑒𝑖 + 𝑓𝑙

| 

 

MM:  3 𝑅𝑜𝑤𝑠 𝑥 3 𝐶𝑜𝑙𝑢𝑚𝑛𝑠 = 3𝑥3 𝑀𝑎𝑡𝑟𝑖𝑥 
 

𝐴𝐵 =  |
𝑎 𝑏 𝑐
𝑑 𝑒 𝑓
𝑔 ℎ 𝑖

| |
𝑗 𝑘 𝑙

𝑚 𝑛 𝑜
𝑝 𝑞 𝑟

| 

 

𝐴𝐵 =  |

𝑎𝑗 + 𝑏𝑚 + 𝑐𝑝 𝑎𝑘 + 𝑏𝑛 + 𝑐𝑞 𝑎𝑙 + 𝑏𝑜 + 𝑐𝑟
𝑑𝑗 + 𝑒𝑚 + 𝑓𝑝 𝑑𝑘 + 𝑒𝑛 + 𝑓𝑞 𝑑𝑙 + 𝑒𝑜 + 𝑓𝑟
𝑔𝑗 + ℎ𝑚 + 𝑖𝑝 𝑔𝑘 + ℎ𝑛 + 𝑖𝑞 𝑔𝑙 + ℎ𝑜 + 𝑖𝑟

| 

 
 

 



www.Video-Tutor.net 
 

 
Multiplicative Identity Matrices: 
 

𝐼2 = |
1 0
0 1

| 

 

𝐼3 =  |
1 0 0
0 1 0
0 0 1

| 

 
𝐴𝐴−1 = 𝐼𝑛          𝐴−1𝐴 = 𝐼𝑛 

Multiplicative Inverse of a 2x2 Matrix: 
 

𝐴 = |
𝑎 𝑏
𝑐 𝑑

| 

 

𝐴−1 =
1

𝑎𝑑 − 𝑏𝑐
 |

𝑑 −𝑏
−𝑐 𝑎

| 

 
Note:   
𝐼𝑓 𝑎𝑑 − 𝑏𝑐 = 0, 𝑡ℎ𝑒𝑛 𝐴 𝑑𝑜𝑒𝑠 𝑛𝑜𝑡 ℎ𝑎𝑣𝑒 𝑎 𝑚𝑢𝑙𝑡𝑖𝑝𝑙𝑖𝑐𝑎𝑡𝑖𝑣𝑒 𝑖𝑛𝑣𝑒𝑟𝑠𝑒.  
 

Multiplicative Inverse of a 3x3 Matrix: 
 
 

𝐴 = |

𝑎 𝑏 𝑐
𝑑 𝑒 𝑓
𝑔 ℎ 𝑖

| 

 
 

𝐴−1 =
1

|𝐴| |

|

|
𝑒 𝑓
ℎ 𝑖

| |
𝑐 𝑏
𝑖 ℎ

| |
𝑏 𝑐
𝑒 𝑓

|

|
𝑓 𝑑
𝑖 𝑔

| |
𝑎 𝑐
𝑔 𝑖 | |

𝑐 𝑎
𝑓 𝑑|

|
𝑑 𝑒
𝑔 ℎ

| |
𝑏 𝑎
ℎ 𝑔

| |
𝑎 𝑏
𝑑 𝑒

|

|

|
 

 
 

𝐴−1 =
1

|𝐴|
|

𝑒𝑖 − 𝑓ℎ 𝑐ℎ − 𝑏𝑖 𝑏𝑓 − 𝑐𝑒
𝑓𝑔 − 𝑑𝑖 𝑎𝑖 − 𝑐𝑔 𝑐𝑑 − 𝑎𝑓
𝑑ℎ − 𝑒𝑔 𝑏𝑔 − 𝑎ℎ 𝑎𝑒 − 𝑏𝑑

| 

 
 

 
 
 
 


