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ADDIS ABABA UNIVERSITY 

DEPARTMENT OF MATHEMATICS 

 Applied Mathematics I (Math 1041)    

 Exercise 2 on matrices and Determinants        AY2021/2022       

1. Let 


















51

03

21

A and 













311

753
B . Find 

(a) tBA2 , BAt 3    (b) AB ,  tAB , tt BA , tt AB  

2. (a) Find x, y, z and w if 3 








 wz

yx
 = 









 w

x

21

6
 + 













3

4

wz

yx
. 

(b) Let














 



420

051

312

A .  If   3632 IBA
t
 , then find matrix B. 

3. Find a matrix D such that A = DB where    A = 




















01

32

11

  and B = 








 24

13
. 

4. Let  Find the reduced row echelon form of A 

5. Let 

























2

1

2

1
2

1

2

1

A . Then find 
nA for any positive integer n. 

6. Let




















242

031

421

A . Write A as a sum of symmetric and skew-symmetric matrices. 

7.  

8. Let A and B be square matrices of order n. Express the following  in terms of 

Adet and Bdet  

a) )4det( 5BAt   b) )det(adjA              

9. Given that 




















020

212

321

 A 


















703

812

301

 = 32I , find det(A). 

 

10. Find the determinant of  the following matrices 
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a) 




























14

25

50

21

52

13
     b) 

















bcabb

cacbc

acaabc

2

2

2

      c)
















2

2

2

1

1

1

cc

bb

aa

       d)

















acb

bac

cba

 

11. Find the rank of the following matrices  

(a)  








52

01
      (b) 













264

132
         (c)  















 

121

212

101

 (d)    























32

32

01

10

 

12. If it exists, find the inverse of the following matrices. 

               (a)  








16

42
           (b)      















 

325

120

112

          (c)    






















116

211

524

 

13. Let




















10

30

22

t

t

t

A . Find the set of values of t for which the homogeneous system of 

linear equations 0AX  has non trivial solution. 

14. Let 


















ba

aa

ba

M

20

44

20

be the augmented matrix for a linear system. For what values of 

a and b the system will have:  a) no solution?    b) unique solution?    c) infinitely many 

solutions? 
15. Solve the following system of equations using either Gauss’s Method or Cramer’s Rule, 

whenever possible. 

(a) 








152

273

yx

yx
  (b) 















8523

342

264

zyx

zyx

zyx

  (c) 















28

264

3433

zx

zx

zyx

 

(d) 








362

193

yx

yx
 (e) 









04

132

zyx

zyx
         (f) 















333

2222

22

wx

wzyx

wzyx

 

16. Find the characteristic polynomial, eigenvalues and eigenvectors of 

   a)   A = 












21

02
 b)   A = 









31

43
     c)  B = 







 

31

20
     d)   B = 

















 102

010

102

 

17. Find the determinant,  adjoint and inverse (if exists) of each of the following matrices 

 

(a)             b)              c)                       D)  


