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Class: XII                               Mathematics    WORKSHEET 

MATRICES & DETERMINANTS 

 

1. If 0  x   , and  the matrix 








x

x

cos23

1cos2
 is singular , find x. 

2. Determine the values of x for which the matrix 























614

225

431

x

x

x

is singular. 

3. If A  11, yx  , B  22 , yx  and C  33 , yx  are the vertices of an equilateral triangle with each side 

equal to a units, then prove that  

2

33

22

11

2

2

2

yx

yx

yx

= 3a4 

4. Using determinants, determine whether the points (a,b+c) , (b,c+a) and (c,a+b)  

form a triangle or not. 

5. If the points (a,0) , (0,b) and (1,1) are collinear , prove that a + b = ab 

6. If  A = 








52

73
  and B = 









97

86
 , verify that   111 

 ABAB  

7. Show that the matrix A = 








42

58
 satisfies the equationx2 + 4x – 42 = 0 & hence find 1A . 

8. If  A = 























211

121

112

, verify that 0496 23  IAAA and hence find 1A    

9. Find a  22 matrix A such that 






 


41

21
A  = 









60

06
 

10. Find the matrix X satisfying the equation 




















35

23
..

23

12
X = 









10

01
  

11. Show  that  
 

 
 

  






 






























 














cossin

sincos

1
2

tan

2
tan1

1
2

tan

2
tan1

1

 

 

12. If  A =  












24

23
, find the value of  such that IAA 22   . Hence find 1A  

13. For the matrix A = 








11

23
find the numbers a and b such that  02  bIaAA . Hence find 1A  
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14. Use product 























111

517

315

 

















312

123

211

 to solve the equations 

 x + y + 2z = 1;  3x + 2y + z = 7 ;   2x + y + 3z = 2. 

 

15. Using matrices, solve: 4
1032


zyx

 ,   1
564

zyx

  ,  2
2096


zyx

 

 

16. If  
1 3 4

5 1 2

 
 

 
 is additive inverse of 

2x 3 y

x t z 2z

 
 

  


. Find x, y, z and t              

 

17. If A = 
cos sin

sin cos

  
 
   


. Show that A2 = 

cos2 sin2

sin2 cos2

  
 
   


                                 

18. If A = 
4 3

2 5

 
 
 

 and A2 – xA + yI = 0. Find the value of x and y                         

19. Express 

6 1 5

2 5 4

3 3 1

  





 
 
  
   

 as the sum of skew and skew symmetric matrices.                                                                                                   

20.    

0 x 2 2 x

1 2x 0 2x 1

3x 8 x 8 0

  
 

  
   

 is a skew symmetric, find value of x.                            

 

21. Prove that value of the determent 

x sin cos

sin x 1

cos 1 x

 





 



 is independent of  .                                                                                                         

22. Solve for x. 

x 6 1

2 3x x 3

3 2x x 2

 

 









= 0.                                                                  

23. Find value of x, If matrix A is not invertible. A= 

4 3 1

6 7 4

1 2 x

 





 

 



                         

 

24. Classify the following system of equations as consistent or inconsistent. If consistent solve it. 

x – y + 3z = 6, x + 3y – 3z = – 4 and 5x + 3y + 3z = 10                             
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Without actual expansion prove the following: 

25. 0

bac1

acb1

cba1









   

26.   0







cbbaac

baaccb

accbba

 

27. 0

3529

9779

5141

      

28. 

 

 

 

0

1

1

1









bacab

acbca

cbabc

 

29. 0

1

1

1

2

2

2









 

30. 

 
 
 

0
22

22

22









baabba

accaac

cbbccb

 

31. 

   
   
   

0

1

1

1

22

22

22















zzzz

yyyy

xxxx

aaaa

aaaa

aaaa

 

32. 

 

 

 

0

sincossin

sincossin

sincossin
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Using properties of determinants prove the following: 

33.     accbba

cc

bb

aa


2

2

2

1

1

1

       

34.     cbaaccbba

cc

bb

aa


3

3

3

1

1

1

 

35.      











222  

36. 















cba
abc

c

b

a
111

1

111

111

111

  

37.  cbaxx

cxba

cbxa

cbax








2   

38.  32

2

2

2

cba

bacac

bacbc

bacba









 

39.  3

22

22

22

cba

baccc

bacbb

aacba









 

40.  6

321

21

321
2 







xx

x

cx

x

  

41. 







yxxzzy

qpprrq

baaccb

zyx

rqp

cba

2   



 

5 

 

42. 

 

 

 

 3

222

222

222

2 cbaabc

bacc

bacb

aacb









 

43. 

 
 

 

222

22

22

22

4 cba

babcac

cbacab

cabacb









 

44.     cabcabaccbba

cba

cba 
333

222

111

 

45. 

 

 

 

   accbba

cbaab

acbac

bccba









2  

46. 10

1

1

1

32

32

32









thatxyzprovethen

zzz

yyy

xxx

z  

47. 0







xaxaxa

xaxaxa

xaxaxa

xforSolve        

48.  3222

2

2

2

1

11

1

1

cba

cac

bcbab

acaba









 

49.  3
2

2

2

2

cba

bacac

bacbc

bacba
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50.  3

22

22

22

cba

baccc

bacbb

aacba









 

51.  3

2

1

133

1212

1122





aaa

aaa

  

52.  6

321

21

321
2 







xx

x

cx

x

 

53.  322

22

22

22

1

122

212

221

ba

baab

abaab

babba









 

54. 







yxxzzy

qpprrq

baaccb

zyx

rqp

cba

2  

55.     cabcabaccbba

abcabc

cba

cba
a 22

 

56.     cabcabaccbba

cba

cba a 
333

22

111

 

 

57. Find x and y if 

























32

31

32

332

yx

x

yx

yx
 

58. Find Matrix if   X  



















52

30

24

35
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59. Express 






















312

045

322

as the sum of a symmetric and a skew symmetric matrix. 

60. If A = 















 

310

015

102

 Prove that  A3 - 6A2 + 11A - I3  = 0. Hence find A-1   

61. If A = 























310

213

112

and f(x) = x3 + 2x2 - 3x + 2  find f(A). 

62. If  A=   

























2n1n

4n2n1
A that Prove

11

43
n

 

63. If  A=   



















 cosnAnAsin 

sinnAnAcosnA that Prove
cosAsinA

sinAAcos
 

64. Solve the following equations by matrix method 

a. x + y = 3 ; 3x - 2z = 3 ; 2y + z  = 7 

b. x + y  + z = 0 ; 3x - 2z + z = - 4; 2y + z  =3 

c. 5
946

;2
341

;3
323


zyxzyxzyx

 

d. 5x + 7y + 2 = 0  and  4x + 6y + 3 = 0  

 

65. Solve the following equations by matrix method 

a. 2x + y + 3z = 3 ;  4x – y = 3 ;   –7x + 2y + z  = 2    

        [ans: x = –6, y = –27, z = 14] 

b. 2x – y  + 2z = 3 ;  2x + y + z = – 1;  x – 3y + 2z  = 6   

        [ans: x = – 1, y = –1, z = 2] 

c. x + 2y + z = 7;  x + 3z = 11  and   2x – 3y  = 1       

        [ans: x = 2, y = 1, z = 3]  

d. 2x – y – z = 3;  x + y + 2z = 5;  2x – y + z = 7   

        [ans: x = 2, y = –1, z = 2] 

e. x – y + z = 2;   2x – y = 0  and   2y – z  = 1       

        [ans: x = 1, y = 2, z = 3]  

f. x + y + z = 3 ;  2x – y + z = 2  and  x – 2y + 3z  = 2       

        [ans: x = 1, y = 1, z = 1]  
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g. x + y – z = 1;  3x + y – 2z = 3  and  x – y – z  = – 1 [ans: x = 2, y = 1, z = 3] 

h. 2
2096

;1
564

;4
1032


zyxzyxzyx

  [ans: x = 2, y = 3, z = 5] 

i. 13
213

;10
111

;10
332


zyxzyxzyx

      [ans: x = 1/2, y = 1/3, z = 1/5] 

66. If A = 























111

132

521

 find A–1 and hence solve:  

2y + 5z = 2 + x;  2x + z = 15 + 3y;   y + z = x – 3 

 

67. Find the inverse of the following matrices, if they exist, by elementary transformations: 

a. 















 

310

015

102

  b. 
















310

015

075

  c. 














 

311

012

101

 

 

 

 


