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Echelon & Reduced Echelon Form 

1)  Find reduced row Echelon Form & Rank  of 

A=



















8473
4342
3121
2231

.                                          

 
2)  Find reduced row Echelon Form & Rank  of 

                                                                                    A=





















156542
281261042
1270200

                               

 Non-Homogeneous Linear System 
By Gauss-Elimination (Echelon Form) & 

By Gauss-Jordan Elimination (Reduced Echelon Form) 
3)  

Solve by G.E                    

632
32
232

321

321

321





xxx
xxx

xxx
 

4)  Solve by G.E.  
 

.51027,92263,4735  zyxzyxzyx  
5)  Solve by G.J.  

 
.5366,2363,132  zyxzyxzy  

6)  Solve by  G.J.  
 

.30742,1432,6  zyxzyxzyx  

  Homogeneous linear system 
7)  

0
02
032
022

543

5321

54321

5321






xxx
xxxx
xxxxx
xxxx

 

8)  

035
02
03





zyx
zyx
zyx
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  Find 1A by Gauss-Jordan Method  
9)  

           


































113
321
210

)(
801
352
321

)( AiiAi  

10)  1 0 1
1 1 1

0 1 0
A

 
    
  

      

Ans: Not invertible (det A=0) (non- Singular)  

11)  0 1 2
1 2 3
3 1 1

A
 
   
  

                                 

 

  Rank of a Matrix                             (A) By Determinant Method 
                                                 (B) By Echelon Form 

12)  




















2231
0312
2541

A                                           

13)  


















543
432
321

A                                                    

14)  3 4 5 6 7
4 5 6 7 8
5 6 7 8 9

10 11 12 13 14
15 16 17 18 19

A

 
 
 
 
 
 
  

                                

 Non-Homogeneous Linear System. 
                                             Homogeneous Linear System. 

15)  What conditions must 321 &, bbb  satisfy in order for the system of equations 

331

2321

1321

8
352

32

bxx
bxxx

bxxx






                

16)  Investigate for what values of   &   the equations  

  zyxzyxzyx 2,1032,6  ,  have  

 i  no solution   
 ii  a unique solution   
 iii  an infinite numbers of solutions                    
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 Eigen value and Eigen vector  
17)  

Prove that the characteristic equation of a 22  matrix can be expressed as     0det2  AAtr  
18)  

If 















 


200
320
321

A  then find Eigen values of 
TA & A5 .  

(Use property to find  )                                                                                                               Ans :  10,10,1&2,2,1  
19)  

Find Eigen values & bases for the Eigen space of ,,3,, 125 AAAA ,TA IA 2 , 










18

03
A  

20)  

Check whether 7 & 1 are Eigen values of 









25
61

A  or not? 

 
21)  

Check whether 









2
1

X , 









1
0

Y , 










2

1
Z  are Eigen vectors of 











18

03
A  or not?                                        

22)  

Show that Eigen vectors of symmetric matrix

 





















311
151

113
A  are Orthogonal & L.I. 

 
23)  

Find Eigen spaces of A, Is A is diagonalizable? Where    






















1000
0210
0101
0200

A
 

24)  

Verify Cayley Hamilton Theorem for given matrix ,  also find 
1A  where  

2 1 1
0 1 0
1 1 2

A
 
   
  

  

                                                                                                                                                         





















211
030
112

3
11A  

25)  

Find a matrix P  that diagonalizes A  & determine PAP 1
 to diagonalize  

1 4 2
3 4 0
3 1 3

A
  
   
  

                                                                                                    


