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INVERSE MATRIX  
The simultaneous equations 𝑎11𝑥 + 𝑎12𝑦 = 𝑏1, 𝑎21𝑥 + 𝑎22𝑦 = 𝑏2 can be written 
in matrix form as: 

[
𝑎11 𝑎12

𝑎21 𝑎22
] [

𝑥
𝑦] = [

𝑏1

𝑏2
]  

In reduced form as: 𝐴𝑘 = 𝐵 
 

 
 
 

  EX A M P L E  12.1  

Solve the simultaneous equations: −𝑥 + 2𝑦 = −5,   2𝑥 − 3𝑦 = 9 

SO L U T I O N tips 

Rewrite the equations in matrices form 

 [
−1 2
2 −3

] [
𝑥
𝑦] =  [

−5
9

] 
 

If 𝐴𝑘 = 𝐵, then 𝑘 =  𝐴−1𝐵 

[
𝑥
𝑦] =  𝐴−1  [

−5
9

] =  
1

−1(−3) − 2(2)
[
−3 −2
−2 −1

] [
−5
9

] 

 

      =
1

−1
[
−3(−5) + −2(9)

−2(−5) + −1(9)
] = − [

−3
1

] = [
3

−1
] 

𝑥 = 3,    𝑦 = −1  

If 𝐴𝑘 = 𝐵, then 

𝒌 =  𝑨−𝟏𝑩 
𝐴 is the matrix;  𝑘 is the 𝑥, 𝑦, 𝑧 (etc) values; and  𝐵 is 
the constants. 
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  EX A M P L E  12.2  

Solve the simultaneous equations: 0.4𝑥 + 0.3𝑦 = 1,   −0.2𝑥 + 0.1𝑦 = 2 

SO L U T I O N tips 

Rewrite the equations in matrices form 

 [
0.4 0.3

−0.2 0.1
] [

𝑥
𝑦] =  [

1
2
] 

 

If 𝐴𝑘 = 𝐵, then 𝑘 =  𝐴−1𝐵 

[
𝑥
𝑦] =  𝐴−1  [

1
2
] =  

1

0.1
[
0.1 −0.3
0.2 0.4

] [
1
2
] =  [

−5
10

] 

𝑥 = −5,    𝑦 = 10  
 
 

  EX A M P L E  12.3  

Solve the simultaneous equations using inverse matrix:   
2𝑥 + 3𝑦 − 𝑧 = 4, 3𝑥 + 4𝑦 + 2𝑧 = 2, and −𝑦 + 5𝑧 = −6. 

SO L U T I O N tips 

Rewrite the equations in matrix form: A = [
2 3 −1
3 4 2
0 −1 5

]  

|𝐴|  =  +2 |
4 2

−1 5
| − 3 |

3 2
0 5

| + (−1) |
3 4
0 −1

|  

       = 2(20 − (−2)) − 3(15 − 0) − 1(−3 − 0)   
       = 44 − 45 + 3 = 2  
 

𝐶 =

[
 
 
 
 
 + |

4 2
−1 5

| − |
3 2
0 5

| + |
3 4
0 −1

|

− |
3 −1

−1 5
| + |

2 3
0 5

| − |
2 3
0 −1

|

+ |
3 −1
4 2

| − |
2 −1
3 2

| + |
2 3
3 4

| ]
 
 
 
 
 

  

 

    = [

(20 − (−2)) −(15 − 0) (−3 − 0)

−(15 − 1) (10 − 0) −(−2 − 0)

(6 − (−4)) −(4 − (−3)) (8 − 9)
] = [

22 −15 −3
−14 10 2
10 −7 −1

]  

 

Adj  A = 𝐶𝑇 = [
22 −14 10

−15 10 −7
−3 2 −1

] 

𝐴−1 =
1

|𝐴|
Adj 𝐴 =  

1

2
[

22 −14 10
−15 10 −7
−3 2 −1

] 

 

If 𝐴𝑘 = 𝐵, then 𝑘 =  𝐴−1𝐵 
 

[
𝑥
𝑦
𝑧
] =

1

2
[

22 −14 10
−15 10 −7
−3 2 −1

] [
4
2

−6
] 

 

       =
1

2
[

22(4) − 14(2) + 10(−6)

−15(4) + 10(2) − 7(−6)

−3(4) + 2(2) − 1(−6)

] =
1

2
[

0
2

−2
] = [

0
1

−1
] 

𝑥 = 0, 𝑦 = 1, 𝑧 = −1  
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