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Exercise 1. Find the inverse matrix of the following matrices 

a) 𝐴 = [
3 4
5 7

]                      b)  𝐵 = [
3 −4 5
2 −3 1
3 −5 1

]                         c)  𝐶 = [

1 −𝑎 0 0
0 1 −𝑎 0
0 0 1 −𝑎
0 0 0 1

]. 

Exercise 2. Find 𝑎 such that matrix 𝐴 = [
𝑎 + 1 −1 𝑎
3 𝑎 + 1 3

𝑎 − 1 0 𝑎 − 1
] is an inverse matrix 

Exercise 3. Solve the following systems of linear equations 

 a)  {

3𝑥1 − 5𝑥2 + 2𝑥3 + 4𝑥4 = 2
7𝑥1 − 4𝑥2 + 𝑥3 + 3𝑥4 = 5
5𝑥1 + 7𝑥2 − 4𝑥3 − 6𝑥4 = 3

                 b){

3𝑥1 − 𝑥2 + 3𝑥3 = 1
−4𝑥1 + 2𝑥2 + 𝑥3 = 3
−2𝑥1 + 𝑥2 + 4𝑥3 = 4

10𝑥1 − 5𝑥2 − 6𝑥3 = −10

          

Exercise 4. Solve the following systems of linear equations  

a) {

𝑥 +2𝑦 −𝑧 +3𝑡
2𝑥 +5𝑦 −𝑧 +11𝑡
3𝑥 +6𝑦 −4𝑧 +13𝑡
𝑥 +2𝑦 −2𝑧 +9𝑡

= 12
= 49
= 49
= 33

        b) {

𝑥+2𝑦+3𝑧+4𝑡=−4
3𝑥+7𝑦+10𝑧+11𝑡=−11

𝑥+2𝑦+4𝑧+2𝑡=−3
𝑥+2𝑦+2𝑧+7=−6

 

Exercise 5. Find 𝑚 such that the system of linear equations {

𝑚𝑥1 + 2𝑥2 − 𝑥3 = 3
𝑥1 +𝑚𝑥2 + 2𝑥3 = 4
2𝑥1 + 3𝑥2 + 𝑥3 = −𝑚

 has a unique 

solution 

Exercise 6. Given a system of linear equations {

𝑥1 + 2𝑥2 − 𝑥3 +𝑚𝑥4 = 4
−𝑥1 − 𝑥2 + 3𝑥3 + 2𝑥4 = 𝑘

2𝑥1 − 𝑥2 − 3𝑥3 + (𝑚 − 1)𝑥4 = 3
𝑥1 + 𝑥2 + 𝑥3 + 2𝑚𝑥4 = 5

 

a) Solve the system of linear equations when 𝑚 = 2, 𝑘 = 5 

b) Find 𝑚, 𝑘 that the system has a unique solution 

c) Find 𝑚, 𝑘 that the system has many infinitely many solutions 

Exercise 7.   

Given a matrix 








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




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2111

11

111

m

mm

m

A  .Find m such that r(A) < 3 
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Exercise 8.. Determine the rank of the following exericses 

a. 



















−

−−

−

1977

7115

4312

1531

    b. 

















−

−

−−

28112

71524

42312

    c. 



















−−

−

−−

−

54471

13110

24121

01342

 

d. 



















1210

987

654

321

m

  e. 


















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1104

3422

4113

m
    f.



















m

m

m

m

111
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Exercise 9. Solve the following systems  

a. 








=++

=++

=−+

4345

1223

1022

321

321

321

xxx

xxx

xxx

   b.








=+−

=+−

=++

14223

1742

72

321

321

321

xxx

xxx

xxx

 c.








=−−

=−+

=−+

743

5625

132

321

321

321

xxx

xxx

xxx

 

d. 








=++

=−+

=−+

12243

5452

32

321

321

321

xxx

xxx

xxx

   e.













=−

=++−

=+−

=+

10

6

5

7

42

4321

432

21

xx

xxxx

xxx

xx

   

f.














=+

=−+

=++

=+−

=++

3

532

6

1023

1432

21

321

321

321

321

xx

xxx

xxx

xxx

xxx

    g. 













−=+++

=+++

=+++

=+++

5234

1223

1322

5432

4321

4321

4321

4321

xxxx

xxxx

xxxx

xxxx

 

Exercise 10. Solve the following systems 

a. 








=++

=++

=++

2

1

mmzyx

mzmyx

zymx

   b. 








+=+−

=+−+

+=−++

232

02)1(

2)1(

mzmyx

zyxm

mzmyx

 

c. 








=−−+

=+−+

=++−

mxxxx

mxxxx

xxxx

457

122

4321

4321

4321

 d. 








=+−+

=+−+

=++−

mxxxx

xxxx

xxxx

4321

4321

4321

1147

242

12

 

Exercise 11 








=++

−=++++

=++

1

1)1()1(2

mzyx

mzmymx

mzymx

 . Find m such that the system has 

solution 


