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DETERMINANTS

Questions

1. If , then show that .

Watch Video Solution

A = [
1 2

4 2
] |2A| = 4|A|

2. Evaluate the determinant .

Watch Video Solution

Δ =

∣
∣ 
∣
∣

2 −1 −2

0 2 −1

3 −5 0

∣
∣ 
∣
∣

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_4tdQOdg98KqR
https://dl.doubtnut.com/l/_zjOfj13Wxwak


3. If , �nd .

Watch Video Solution

A =
⎡
⎢
⎣

1 1 −2

2 1 −3

5 3 −9

⎤
⎥
⎦

|A|

4. Find the value of , if .

Watch Video Solution

x
∣
∣
∣

2 3

4 5

∣
∣
∣

=
∣
∣
∣

x 3

2x 5

∣
∣
∣

5. Evaluate the determinant .

Watch Video Solution

∣
∣
∣

cos θ −sin θ

sin θ cos θ

∣
∣
∣

6. If , then �nd the value of .

Watch Video Solution

∣
∣
∣

x + 2 3

x + 5 4

∣
∣
∣

= 3 x

https://dl.doubtnut.com/l/_PclHm6KbLLyv
https://dl.doubtnut.com/l/_mFQgsaanv6CO
https://dl.doubtnut.com/l/_VxvGyzlAUj4X
https://dl.doubtnut.com/l/_WjFSTPcsRQow
https://dl.doubtnut.com/l/_swFeBQGAPZZE


7. Find the value of x from the following 

Watch Video Solution

∣
∣
∣

x 4

2 2x

∣
∣
∣

= 0

8. Evaluate : .

Watch Video Solution

∣
∣
∣

cos 15∘ sin 15∘

sin 75∘ cos 75∘

∣
∣
∣

9. Without expanding, prove that : .

Watch Video Solution

∣
∣
∣
∣
∣

1 bc a(b + c)

1 ca b(c + a)

1 ab c(a + b)

∣
∣ 
∣ 
∣
∣

= 0

10. Without expanding, prove the following 

Watch Video Solution

∣
∣
∣
∣
∣

b + c c + a a + b

q + r r + p p + q

y + z z + x x + y

∣
∣ 
∣ 
∣
∣

= 2

∣
∣ 
∣ 
∣
∣

a b c

p q r

x y z

∣
∣ 
∣ 
∣
∣

https://dl.doubtnut.com/l/_swFeBQGAPZZE
https://dl.doubtnut.com/l/_MP3twkK7TXrI
https://dl.doubtnut.com/l/_tENgm9ZD9eX7
https://dl.doubtnut.com/l/_SVOoG3wZ3Zb0


11. By using properties of determinants, show that :

Watch Video Solution

∣
∣
∣
∣
∣

1 1 1

a b c

a3 b3 c3

∣
∣ 
∣ 
∣
∣

= (a − b)(b − c)(c − a)(a + b + c)

12. By using properties of determinants, show that :

Watch Video Solution

∣
∣
∣
∣
∣

1 a a2

1 b b2

1 c c2

∣
∣ 
∣ 
∣
∣

= (a − b)(b − c)(c − a)

13. If x,y,z are di�erent and , show that

xyz=-1

Watch Video Solution

Δ =

∣
∣ 
∣ 
∣
∣

x x2 1 + x3

y y2 1 + y3

z z2 1 + z3

∣
∣ 
∣ 
∣
∣

= 0

https://dl.doubtnut.com/l/_SVOoG3wZ3Zb0
https://dl.doubtnut.com/l/_M2wD6dgYBull
https://dl.doubtnut.com/l/_aVzqL3JFprAD
https://dl.doubtnut.com/l/_XqhWdGoe2Pls


14. Without expanding, prove that 

Watch Video Solution

Δ =

∣
∣ 
∣ 
∣
∣

x + y y + z z + x

z x y

1 1 1

∣
∣ 
∣ 
∣
∣

= 0

15. Show that

Watch Video Solution

∣
∣
∣
∣

1 + a 1 1

1 1 + b 1

1 1 1 + c

∣
∣ 
∣
∣

= abc(1 + + + ) = abc + bc + ca + ab
1

a

1

b

1

c

16. Solve by matrix method 

Watch Video Solution

+ + = 4, − + = 1, + − = 2, x, y, z ≠ 0
2

x

3

y

10

z

4

x

6

y

5

z

6

x

9

y

20

z

https://dl.doubtnut.com/l/_tMT9fpa5mxwA
https://dl.doubtnut.com/l/_0evgYaSPDcJx
https://dl.doubtnut.com/l/_5JvZna6NqqW5


17. Examine the consistency of the system of equations :

Watch Video Solution

x + 2y = 2, 2x + 3y = 3

18. Prove that: 

Watch Video Solution

∣
∣
∣
∣
∣

−a2 ab ac

ba −b2 bc

ca cb −c2

∣
∣ 
∣ 
∣
∣

= 4a2b2c2

19. Prove that: 

Watch Video Solution

∣
∣
∣
∣
∣

x x2 yz

y y2 zx

z z2 xy

∣
∣ 
∣ 
∣
∣

= (x − y)(y − z)(z − x)(xy + yz + zx)

https://dl.doubtnut.com/l/_KsI99EZKav23
https://dl.doubtnut.com/l/_2H5718fGoxZT
https://dl.doubtnut.com/l/_xvBMSjD79KWV


20. Using properties of determinant prove that

.

Watch Video Solution

∣
∣
∣
∣

a a + b a + b + c

2a 3a + 2b 4a + 3b + 2c

3a 6a + 3b 10a + 6b + 3c

∣
∣ 
∣
∣

= a3

21. Write the value of the following determinant

.

Watch Video Solution

∣
∣
∣
∣

a − b b − c c − a

b − c c − a a − b

c − a a − b b − c

∣
∣ 
∣
∣

22. Show that: 

Watch Video Solution

∣
∣
∣
∣

a − b − c 2a 2a

2b b − c − a 2b

2c 2c c − a − b

∣
∣ 
∣
∣

= (a + b + c)3

https://dl.doubtnut.com/l/_ERw384Ait3Q8
https://dl.doubtnut.com/l/_FZw8FWnxYHKV
https://dl.doubtnut.com/l/_CgX7yf6go40j


23. Using properties of determinants, prove the following:

Watch Video Solution

∣
∣
∣
∣

a + b + 2c a b

c b + c + 2a b

c a c + a + 2b

∣
∣ 
∣
∣

= 2(a + b + c)
3
.

24. By using properties of determinants, show that :

Watch Video Solution

∣
∣
∣
∣
∣

1 x x2

x2 1 x

x x2 1

∣
∣ 
∣ 
∣
∣

= (1 − x3)
2

25. Using properties of determinants .

Watch Video Solution

∣
∣
∣
∣
∣

x y x + y

y x + y x

x + y x y

∣
∣ 
∣ 
∣
∣

https://dl.doubtnut.com/l/_k4CAgYUcNbaA
https://dl.doubtnut.com/l/_LiZJYttxVNRn
https://dl.doubtnut.com/l/_7pYnXtc2JYCs


26. using properties of determinant, prove that

Watch Video Solution

∣
∣
∣
∣
∣

y + k y y

y y + k y

y y y + k

∣
∣ 
∣ 
∣
∣

= k2(3y + k)

27. Using properties of determinant, prove that

Watch Video Solution

∣
∣
∣
∣

x + 4 2x 2x

2x x + 4 2x

2x 2x x + 4

∣
∣ 
∣
∣

= (5x + 4)(4 − x)2

28. Using properties of determinants, prove that

Watch Video Solution

∣
∣
∣
∣

b + c a a

b c + a b

c c a + b

∣
∣ 
∣
∣

= 4abc

https://dl.doubtnut.com/l/_fK2gELPPcXBE
https://dl.doubtnut.com/l/_G58kweqCCED8
https://dl.doubtnut.com/l/_gA4MIo72OtTj
https://dl.doubtnut.com/l/_uFytvFmz5KIo


29. Using properties of determinants, prove the following

Watch Video Solution

∣
∣
∣
∣
∣

x + y x x

5x + 4y 4x 2x

10x + 8y 8x 3x

∣
∣ 
∣ 
∣
∣

= x3.

30. using properties of determinants, solve the following for x:

.

Watch Video Solution

∣
∣
∣
∣

x + a x x

x x + a x

x x x + a

∣
∣ 
∣
∣

= 0

31. Find the area of the triangle with vertices .

Watch Video Solution

(2, 7), (1, 1) and (10, 8)

32. Find the area of the triangle with vertices

.( − 2, − 3), (3, 2) and ( − 1, − 8)

https://dl.doubtnut.com/l/_uFytvFmz5KIo
https://dl.doubtnut.com/l/_0KEmiXu8yutu
https://dl.doubtnut.com/l/_rakaXQQ3vLps
https://dl.doubtnut.com/l/_eqrIbcF9LzeF


Watch Video Solution

33. Show that points  are

collinear.

Watch Video Solution

A(a, b + c), B(b, c + a) � � � C(c, a + b)

34. Find the value of k’ if the area of the triangle is 4 sq. units and

vertices are (-2,0),(0,4) and (0, k).

Watch Video Solution

35. Find equation of line joining (3, 1) and (9, 3) using determinants.

Watch Video Solution

https://dl.doubtnut.com/l/_eqrIbcF9LzeF
https://dl.doubtnut.com/l/_fk0m0QTu5kuo
https://dl.doubtnut.com/l/_4U3LOi0NdiYO
https://dl.doubtnut.com/l/_abAcfYQ2KQXK


36. Show that the points  are collinear.

Watch Video Solution

(1, 0), 6, 0), (0, 0)

37. Write Minors and Cofactors of the elements of following

determinant : 

Watch Video Solution

∣
∣
∣

a c

b d

∣
∣
∣

38. Using Cofactors of elements of second row, evaluate

Watch Video Solution

△ =

∣
∣ 
∣
∣

5 3 8

2 0 1

1 2 3

∣
∣ 
∣
∣

https://dl.doubtnut.com/l/_NrCsRbX1oMxY
https://dl.doubtnut.com/l/_FgzVW3J13z9T
https://dl.doubtnut.com/l/_CvXsyuJqZeuq


39. Find minors and cofactors of the elements of the determinant

 and verify .

Watch Video Solution

∣
∣
∣
∣

2 −3 5

6 0 4

1 5 −7

∣
∣ 
∣
∣

a11C31 + a12C32 + a13C33 = 0

40. Find adjoint of the matrix: 

Watch Video Solution

⎡
⎢
⎣

1 −1 2

2 3 5

−2 0 1

⎤
⎥
⎦

41. Find the inverse of .

Watch Video Solution

⎡
⎢
⎣

1 0 0

3 3 0

5 2 −1

⎤
⎥
⎦

42. Find the inverse of .
⎡
⎢
⎣

2 1 3

4 −1 0

−7 2 1

⎤
⎥
⎦

https://dl.doubtnut.com/l/_LbQCeFxWf6YG
https://dl.doubtnut.com/l/_uRYGT9G6SKMb
https://dl.doubtnut.com/l/_Sf9sa393cw7F
https://dl.doubtnut.com/l/_YwAp0Lp1WYYT


Watch Video Solution

43. If  , write  in terms of A.

Watch Video Solution

A = [
2 3

5 −2
] A− 1

44. For the matrix  Show that 

 Hence, �nd 

Watch Video Solution

A =
⎡
⎢
⎣

1 1 1

1 2 −3

2 −1 3

⎤
⎥
⎦

A3 − 6A2 + 5A + 11I = O A− 1

45. Let . Verify that 

.

Watch Video Solution

A = [
3 7

2 5
] and B = [

6 8

7 9
]

(AB) − 1 = B− 1A− 1

https://dl.doubtnut.com/l/_YwAp0Lp1WYYT
https://dl.doubtnut.com/l/_tnU96VJx1uiD
https://dl.doubtnut.com/l/_L7rUDPf7bYuy
https://dl.doubtnut.com/l/_Zs3C0mexN4qE
https://dl.doubtnut.com/l/_GHJAs5xeZriP


46. Solve the following system of linear equations by matrix method :

Watch Video Solution

x − y + 2z = 7, 3x + 4y − 5z = − 5, 2x − y + 3z = 12

47. Solve the following system of linear equations by matrix method:

Watch Video Solution

x − y + z = 4, 2x + y − 3z = 0, x + y + z = 2

48. Solve the following system of linear equations by matrix method :

Watch Video Solution

x + 2y − 3z = − 4, 2x + 3y + 2z = 2, 3x − 3y − 4z = 11

49. Solve system of linear equations, using matrix method:

2x + y + z = 1, x − 2y − z = , 3y − 5z = 9
3

2

https://dl.doubtnut.com/l/_GHJAs5xeZriP
https://dl.doubtnut.com/l/_KY7LrVEVt5gj
https://dl.doubtnut.com/l/_ifrHBLYB95h9
https://dl.doubtnut.com/l/_Jv7sZr4dHYvP


Watch Video Solution

50. Solve the following system of linear equations by matrix method :

Watch Video Solution

3x − 2y + 3z = 8, 2x + y − z = 1, 4x − 3y + 2z = 4

51. Solve the following system of linear equations by matrix method:

Watch Video Solution

x + y + z = 6, y + 3z = 11, x − .2y + z = 0

52. Solve the following system of linear equations by matrix method :

Watch Video Solution

2x + 3y + 3z = 5, x − 2y + z = − 4, 3x − y − 2z = 3

https://dl.doubtnut.com/l/_Jv7sZr4dHYvP
https://dl.doubtnut.com/l/_nq5MAo5tjqzy
https://dl.doubtnut.com/l/_uzepfge7HGlS
https://dl.doubtnut.com/l/_yw6A0zPPkQEq


53. Using matrices, solve the following system of equations 

  

  

Watch Video Solution

x + y + z = 6

x + 2z = 7

3x + y + z = 12

54. Solve the following system of linear equations by matrix method :

Watch Video Solution

2x − 3y + 5z = 11, 3x + 2y − 4z = − 5, x + y − 2z = − 3

55. Examine the consistency of the system of equations :

Watch Video Solution

x + y + z = 1, 2x + 3y + 2z = 2, ax + ay + 2az = 4

https://dl.doubtnut.com/l/_WLeazkGpt0yK
https://dl.doubtnut.com/l/_X5nvAhwSQ1co
https://dl.doubtnut.com/l/_RZANZoHXOu16


56. The cost of 4 kg onion, 3 kg wheat and 2 kg rice is Rs 60. The cost of

2 kg onion, 4 kg wheat and 6 kg rice is Rs 90. The cost of 6 kg onion, 2

kg wheat and 3 kg rice is Rs 70. Find cost of each item per kg by matrix

method.

Watch Video Solution

57. If , then show that .

Watch Video Solution

A = [
1 2

4 2
] |2A| = 4|A|

58. Evaluate the determinant .

Watch Video Solution

Δ =

∣
∣ 
∣
∣

2 −1 −2

0 2 −1

3 −5 0

∣
∣ 
∣
∣

https://dl.doubtnut.com/l/_BO2EeeXiMukd
https://dl.doubtnut.com/l/_DkKLkXzONb54
https://dl.doubtnut.com/l/_AYnk7LdBnIMr


59. If , �nd .

Watch Video Solution

A =
⎡
⎢
⎣

1 1 −2

2 1 −3

5 3 −9

⎤
⎥
⎦

|A|

60. Find the value of , if .

Watch Video Solution

x
∣
∣
∣

2 3

4 5

∣
∣
∣

=
∣
∣
∣

x 3

2x 5

∣
∣
∣

61. Evaluate the determinant .

Watch Video Solution

∣
∣
∣

cos θ −sin θ

sin θ cos θ

∣
∣
∣

62. If , then �nd the value of .

Watch Video Solution

∣
∣
∣

x + 2 3

x + 5 4

∣
∣
∣

= 3 x

https://dl.doubtnut.com/l/_gPfEL8vKTAMF
https://dl.doubtnut.com/l/_TttjoFS2ojfe
https://dl.doubtnut.com/l/_bz0GdaKIsUog
https://dl.doubtnut.com/l/_yk1CWNv9uJP0
https://dl.doubtnut.com/l/_HVvx1zz9DHRK


63. Find the value of x from the following 

Watch Video Solution

∣
∣
∣

x 4

2 2x

∣
∣
∣

= 0

64. Evaluate : .

Watch Video Solution

∣
∣
∣

cos 15∘ sin 15∘

sin 75∘ cos 75∘

∣
∣
∣

65. Without expanding, prove that : .

Watch Video Solution

∣
∣
∣
∣
∣

1 bc a(b + c)

1 ca b(c + a)

1 ab c(a + b)

∣
∣ 
∣ 
∣
∣

= 0

66. Without expanding, prove the following 

Watch Video Solution

∣
∣
∣
∣
∣

b + c c + a a + b

q + r r + p p + q

y + z z + x x + y

∣
∣ 
∣ 
∣
∣

= 2

∣
∣ 
∣ 
∣
∣

a b c

p q r

x y z

∣
∣ 
∣ 
∣
∣

https://dl.doubtnut.com/l/_HVvx1zz9DHRK
https://dl.doubtnut.com/l/_jqCRCu1EYN2H
https://dl.doubtnut.com/l/_IJiQXUepeMPW
https://dl.doubtnut.com/l/_1wK3LN9UFGxr


67. By using properties of determinants, show that :

Watch Video Solution

∣
∣
∣
∣
∣

1 1 1

a b c

a3 b3 c3

∣
∣ 
∣ 
∣
∣

= (a − b)(b − c)(c − a)(a + b + c)

68. By using properties of determinants, show that :

Watch Video Solution

∣
∣
∣
∣
∣

1 a a2

1 b b2

1 c c2

∣
∣ 
∣ 
∣
∣

= (a − b)(b − c)(c − a)

69. If x,y,z are di�erent and , show that

xyz=-1

Watch Video Solution

Δ =

∣
∣ 
∣ 
∣
∣

x x2 1 + x3

y y2 1 + y3

z z2 1 + z3

∣
∣ 
∣ 
∣
∣

= 0

https://dl.doubtnut.com/l/_1wK3LN9UFGxr
https://dl.doubtnut.com/l/_rdpYrL2x7C9L
https://dl.doubtnut.com/l/_K7d39RiqvT1d
https://dl.doubtnut.com/l/_zxNxE9I3G0F6


70. Without expanding, prove that 

Watch Video Solution

Δ =

∣
∣ 
∣ 
∣
∣

x + y y + z z + x

z x y

1 1 1

∣
∣ 
∣ 
∣
∣

= 0

71. Prove that  =abc 

Watch Video Solution

∣
∣
∣
∣

1 + a 1 1

1 1 + b 1

1 1 1 + c

∣
∣ 
∣
∣

(1 + + + )
1

a

1

b

1

c

72. Solve the system of the following equations : 

.

Watch Video Solution

+ + = 2, − + = 5, + − = − 4
2

x

3

y

10

z

4

x

6

y

5

z

6

x

9

y

20

z

73. Examine the consistency of the system of equations :

x + 2y = 2, 2x + 3y = 3

https://dl.doubtnut.com/l/_WxOrjSC1nn9Z
https://dl.doubtnut.com/l/_RkWCOG2mEUAV
https://dl.doubtnut.com/l/_8JHHTN5MVAUi
https://dl.doubtnut.com/l/_iuQR9oT8b3ob


Watch Video Solution

74. Prove that: 

Watch Video Solution

∣
∣
∣
∣
∣

−a2 ab ac

ba −b2 bc

ca cb −c2

∣
∣ 
∣ 
∣
∣

= 4a2b2c2

75. Prove that: 

Watch Video Solution

∣
∣
∣
∣
∣

x x2 yz

y y2 zx

z z2 xy

∣
∣ 
∣ 
∣
∣

= (x − y)(y − z)(z − x)(xy + yz + zx)

76. Using properties of determinant prove that

.

Watch Video Solution

∣
∣
∣
∣

a a + b a + b + c

2a 3a + 2b 4a + 3b + 2c

3a 6a + 3b 10a + 6b + 3c

∣
∣ 
∣
∣

= a2

https://dl.doubtnut.com/l/_iuQR9oT8b3ob
https://dl.doubtnut.com/l/_OpxCLGChQIQL
https://dl.doubtnut.com/l/_mI5x6xsferXu
https://dl.doubtnut.com/l/_EgoqpJo9EmPO
https://dl.doubtnut.com/l/_1zH8s5tNUQsw


77. Write the value of the following determinant

.

Watch Video Solution

∣
∣
∣
∣

a − b b − c c − a

b − c c − a a − b

c − a a − b b − c

∣
∣ 
∣
∣

78. Show that: 

Watch Video Solution

∣
∣
∣
∣

a − b − c 2a 2a

2b b − c − a 2b

2c 2c c − a − b

∣
∣ 
∣
∣

= (a + b + c)
3

79. Using properties of determinants, prove the following:

Watch Video Solution

∣
∣
∣
∣

a + b + 2c a b

c b + c + 2a b

c a c + a + 2b

∣
∣ 
∣
∣

= 2(a + b + c)3.

https://dl.doubtnut.com/l/_1zH8s5tNUQsw
https://dl.doubtnut.com/l/_8K2J7XWi4Gr6
https://dl.doubtnut.com/l/_IJxn7fO2r2xL


80. By using properties of determinants, show that :

Watch Video Solution

∣
∣
∣
∣
∣

1 x x2

x2 1 x

x x2 1

∣
∣ 
∣ 
∣
∣

= (1 − x3)
2

81. Using properties of determinants .

Watch Video Solution

∣
∣
∣
∣
∣

x y x + y

y x + y x

x + y x y

∣
∣ 
∣ 
∣
∣

82. using properties of determinant, prove that

Watch Video Solution

∣
∣
∣
∣
∣

y + k y y

y y + k y

y y y + k

∣
∣ 
∣ 
∣
∣

= k2(3y + k)

https://dl.doubtnut.com/l/_VfTmXJD4WKPK
https://dl.doubtnut.com/l/_s8b1DFamXnku
https://dl.doubtnut.com/l/_jL3qKuaGctQc


83. Using properties of determinant, prove that

Watch Video Solution

∣
∣
∣
∣

x + 4 2x 2x

2x x + 4 2x

2x 2x x + 4

∣
∣ 
∣
∣

= (5x + 4)(4 − x)
2

84. Using properties of determinants, prove that

Watch Video Solution

∣
∣
∣
∣

b + c a a

b c + a b

c c a + b

∣
∣ 
∣
∣

= 4abc

85. Using properties of determinants, prove the following

Watch Video Solution

∣
∣
∣
∣
∣

x + y x x

5x + 4y 4x 2x

10x + 8y 8x 3x

∣
∣ 
∣ 
∣
∣

= x3.

https://dl.doubtnut.com/l/_hyWKRU6KLi2e
https://dl.doubtnut.com/l/_VNP9DU4oc6IY
https://dl.doubtnut.com/l/_ZH4LQRRinNxw
https://dl.doubtnut.com/l/_tFUyXEUZ9Wsc


86. using properties of determinants, solve the following for x:

.

Watch Video Solution

∣
∣
∣
∣

x + a x x

x x + a x

x x x + a

∣
∣ 
∣
∣

= 0

87. Find the area of the triangle with vertices 

.

Watch Video Solution

(2, 7), (1, 1) and (10, 8)

88. Find the area of the triangle with vertices

.

Watch Video Solution

( − 2, − 3), (3, 2) and ( − 1, − 8)

89. Prove that the  and  are collinear.

W t h Vid S l ti

(a, b + c), (b, c + a) (c, a + b)

https://dl.doubtnut.com/l/_tFUyXEUZ9Wsc
https://dl.doubtnut.com/l/_If0hfKc0WyD8
https://dl.doubtnut.com/l/_tTwfJIdJZros
https://dl.doubtnut.com/l/_m5sAjms26n8S


Watch Video Solution

90. Find the value of k’ if the area of the triangle is 4 sq. units and

vertices are (-2,0),(0,4) and (0, k).

Watch Video Solution

91. Find equation of line joining (3, 1) and (9, 3) using determinants.

Watch Video Solution

92. Show that the points  are collinear.

Watch Video Solution

(1, 0), 6, 0), (0, 0)

93. Write Minors and Cofactors of the elements of following

determinant : 
∣
∣
∣

a c

b d

∣
∣
∣

https://dl.doubtnut.com/l/_m5sAjms26n8S
https://dl.doubtnut.com/l/_mQi5T8tMnl3a
https://dl.doubtnut.com/l/_HklvR2cS9ot4
https://dl.doubtnut.com/l/_3PpyvmS4Jcgh
https://dl.doubtnut.com/l/_2Vu94sgNShHP


Watch Video Solution

94. Using Cofactors of elements of second row, evaluate

Watch Video Solution

△ =

∣
∣ 
∣
∣

5 3 8

2 0 1

1 2 3

∣
∣ 
∣
∣

95. Find minors and cofactors of the elements of the determinant

 and verify .

Watch Video Solution

∣
∣
∣
∣

2 −3 5

6 0 4

1 5 −7

∣
∣ 
∣
∣

a11C31 + a12C32 + a13C33 = 0

96. Find the adjoint of the following matrices: 

Watch Video Solution

⎡
⎢
⎣

1 −1 2

2 3 5

−2 0 1

⎤
⎥
⎦

https://dl.doubtnut.com/l/_2Vu94sgNShHP
https://dl.doubtnut.com/l/_c6PeF05OOL5T
https://dl.doubtnut.com/l/_f5h3gTvfdZo6
https://dl.doubtnut.com/l/_vlckJ6pcd0w2


Watch Video Solution

97. Find the inverse of .

Watch Video Solution

⎡
⎢
⎣

1 0 0

3 3 0

5 2 −1

⎤
⎥
⎦

98. Find the inverse of .

Watch Video Solution

⎡
⎢
⎣

2 1 3

4 −1 0

−7 2 1

⎤
⎥
⎦

99. If  , write  in terms of A.

Watch Video Solution

A = [
2 3

5 −2
] A− 1

https://dl.doubtnut.com/l/_vlckJ6pcd0w2
https://dl.doubtnut.com/l/_uxgbj1B2eiW5
https://dl.doubtnut.com/l/_7fRVSNgQKaNk
https://dl.doubtnut.com/l/_j6nKKhGDRhKW


100. For the matrix, . Show that 

 Hence, �nd .

Watch Video Solution

A =
⎡
⎢
⎣

1 1 1

1 2 −3

2 −1 3

⎤
⎥
⎦

A3 − 6A2 + 5A + 11 = 0 A− 1

101. Let  Verify that 

Watch Video Solution

A = [
3 7

2 5
] and B = [

6 8

7 9
]

(AB)
− 1

= B− 1A− 1

102. Solve the following system of linear equations by matrix method :

Watch Video Solution

x − y + 2z = 7, 3x + 4y − 5z = − 5, 2x − y + 3z = 12

https://dl.doubtnut.com/l/_W6LH5BM7URBw
https://dl.doubtnut.com/l/_PTM2wqLgT0eL
https://dl.doubtnut.com/l/_uyl1iRQg3PKE


103. Solve the following system of linear equations by matrix method:

Watch Video Solution

x − y + z = 4, 2x + y − 3z = 0, x + y + z = 2

104. Solve the following system of linear equations by matrix method :

Watch Video Solution

x + 2y − 3z = − 4, 2x + 3y + 2z = 2, 3x − 3y − 4z = 11

105. Solve the system of equations by using matrix method : 

  

  

Watch Video Solution

2x + y + z = 1

x − 2y − z =
3

2

3y − 5z = 9

https://dl.doubtnut.com/l/_QORwUJJNeOw8
https://dl.doubtnut.com/l/_TPDjCVQPaMRi
https://dl.doubtnut.com/l/_X1UamgNAqDpW


106. Solve the following system of linear equations by matrix method :

Watch Video Solution

3x − 2y + 3z = 8, 2x + y − z = 1, 4x − 3y + 2z = 4

107. Solve the following system of linear equations by matrix method:

Watch Video Solution

x + y + z = 6, y + 3z = 11, x − .2y + z = 0

108. Using Matrix method, solve the following system of equations: 

  

  

.

Watch Video Solution

2x + 3y + 3z = 5

x − 2y + z = 4

3x − y − 2z = 3

https://dl.doubtnut.com/l/_JCwoJLKJK8Dw
https://dl.doubtnut.com/l/_1X2fzn8JF0Uw
https://dl.doubtnut.com/l/_1R3uYADbVvLN


109. Using matrices, solve the following system of equations 

  

  

Watch Video Solution

x + y + z = 6

x + 2z = 7

3x + y + z = 12

110. Solve the following system of linear equations by matrix method :

Watch Video Solution

2x − 3y + 5z = 11, 3x + 2y − 4z = − 5, x + y − 2z = − 3

111. Examine the consistency of the system of equations,

.

Watch Video Solution

x + y + z = 1, 2x + 3y + 2z = 2 and ax + ay + 2az = 4

https://dl.doubtnut.com/l/_f5ATh0IMqaHp
https://dl.doubtnut.com/l/_zPvRMbxlMnDz
https://dl.doubtnut.com/l/_wnpIuhler1Uo


Important Questions From Miscellaneous Exercise

112. The cost of 4 kg onion, 3 kg wheat and 2 kg rice is Rs 60. The cost

of 2 kg onion, 4 kg wheat and 6 kg rice is Rs 90. The cost of 6 kg onion,

2 kg wheat and 3 kg rice is Rs 70. Find cost of each item per kg by

matrix method.

Watch Video Solution

1. If a, b and c are real numbers, and

 Show that either a+b+c = 0 or

a=b=c

Watch Video Solution

△ =

∣
∣ 
∣
∣

b + c c + a a + b

c + a a + b b + c

a + b b + c c + a

∣
∣ 
∣
∣

= 0

https://dl.doubtnut.com/l/_HSXOa0TZIOGh
https://dl.doubtnut.com/l/_aIz0hhXm9Upf


2. If  �nd 

 ।

Watch Video Solution

A− 1 =
⎡
⎢
⎣

3 −1 1

−15 6 −5

5 −2 2

⎤
⎥
⎦

and B =
⎡
⎢
⎣

1 2 −2

−1 3 0

0 −2 1

⎤
⎥
⎦

(AB) − 1

3. Without expanding the determinant, prove that

Watch Video Solution

∣
∣
∣
∣
∣

a a2 bc

b b2 ca

c c2 ab

∣
∣ 
∣ 
∣
∣

=

∣
∣ 
∣ 
∣
∣

1 a2 a3

1 b2 b3

1 c2 c3

∣
∣ 
∣ 
∣
∣

4. Using matrices, solve the following system of linear equations : 

  

  

.

Watch Video Solution

2x − y + z = 3

−x + 2y − z = − 4

x − y + 2x = 1

https://dl.doubtnut.com/l/_nOeJT6WuisB6
https://dl.doubtnut.com/l/_WAmp5ffdZ967
https://dl.doubtnut.com/l/_LrtEoAsXiCeT


5. Using properties of determinants, prove that:

Watch Video Solution

∣
∣
∣
∣
∣

x x2 1 + px3

y y2 1 + py3

z z2 1 + pz3

∣
∣ 
∣ 
∣
∣

= (1 + pxyz)(x − y)(y − z)(z − x)

6. Using properties of determinants, prove that:

Watch Video Solution

∣
∣
∣
∣
∣

sinα cosα cos(α + δ)

sinβ cos β cos(β + δ)

sinγ cos γ cos(γ + δ)

∣
∣ 
∣ 
∣
∣

= 0

7. Solve by matrix method 

Watch Video Solution

+ + = 4, − + = 1, + − = 2, x, y, z ≠ 0
2

x

3

y

10

z

4

x

6

y

5

z

6

x

9

y

20

z

https://dl.doubtnut.com/l/_LrtEoAsXiCeT
https://dl.doubtnut.com/l/_DMALmeqL0q3S
https://dl.doubtnut.com/l/_3yisKNtW8usq
https://dl.doubtnut.com/l/_cMBSsRguFNMb
https://dl.doubtnut.com/l/_LvSS5l3jfvVB


8. If a, b and c are real numbers, and

 Show that either a+b+c = 0 or

a=b=c

Watch Video Solution

△ =

∣
∣ 
∣
∣

b + c c + a a + b

c + a a + b b + c

a + b b + c c + a

∣
∣ 
∣
∣

= 0

9. If  �nd 

 ।

Watch Video Solution

A− 1 =
⎡
⎢
⎣

3 −1 1

−15 6 −5

5 −2 2

⎤
⎥
⎦

and B =
⎡
⎢
⎣

1 2 −2

−1 3 0

0 −2 1

⎤
⎥
⎦

(AB) − 1

10. Without expanding the determinant, prove that

Watch Video Solution

∣
∣
∣
∣
∣

a a2 bc

b b2 ca

c c2 ab

∣
∣ 
∣ 
∣
∣

=

∣
∣ 
∣ 
∣
∣

1 a2 a3

1 b2 b3

1 c2 c3

∣
∣ 
∣ 
∣
∣

https://dl.doubtnut.com/l/_LvSS5l3jfvVB
https://dl.doubtnut.com/l/_QGdDclIt9b7b
https://dl.doubtnut.com/l/_OFcCcN9nsekc
https://dl.doubtnut.com/l/_08Tg6UDWOOSL


11. Using matrices, solve the following system of linear equations : 

  

  

.

Watch Video Solution

2x − y + z = 3

−x + 2y − z = − 4

x − y + 2x = 1

12. Using properties of determinants, prove that:

Watch Video Solution

∣
∣
∣
∣
∣

x x2 1 + px3

y y2 1 + py3

z z2 1 + pz3

∣
∣ 
∣ 
∣
∣

= (1 + pxyz)(x − y)(y − z)(z − x)

13. Using properties of determinants, prove that:

Watch Video Solution

∣
∣
∣
∣
∣

sinα cosα cos(α + δ)

sinβ cos β cos(β + δ)

sinγ cos γ cos(γ + δ)

∣
∣ 
∣ 
∣
∣

= 0

https://dl.doubtnut.com/l/_08Tg6UDWOOSL
https://dl.doubtnut.com/l/_fZHRS0r8wqEh
https://dl.doubtnut.com/l/_0hQBqmEgq5dP


Multiple Choice Questions Mcqs

14. Solve the following system of equations

.

Watch Video Solution

+ + = 4, − + = 1, + − = 2
2

x

3

y

10

z

4

x

6

y

5

z

6

x

9

y

20

z

1. If , then x is equal to:

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

∣
∣
∣

x 2

18 x

∣
∣
∣

=
∣
∣
∣

6 2

18 6

∣
∣
∣

6

±6

−6

0

https://dl.doubtnut.com/l/_rTQhZinSjKIy
https://dl.doubtnut.com/l/_4LSjdJ0020Nf


2. Let A be a square matrix of order . Then I kA I is equal to :

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

3 × 3

k|A|

k2|A|

k3|A|

3k|A|

3. If A is an invertible matrix of order , then 

A. 

B. 

C. 

D. 

n |adjA| =

|A|n

|A|n+ 1

|A|n− 1

|A|n+ 2

https://dl.doubtnut.com/l/_h1bNqdV18Dm9
https://dl.doubtnut.com/l/_t9FzXY1IykYO


Answer: C

View Text Solution

4. If area of triangle is 35 sq. units with vertices (2, - 6), (5, 4) and (k, 4).

Then k is :

A. 12

B. 

C. 

D. 

Answer: D

Watch Video Solution

−2

−12, − 2

12, − 2

https://dl.doubtnut.com/l/_t9FzXY1IykYO
https://dl.doubtnut.com/l/_vzUw6PFvuaJI


5.  is cofactor of  then value of  is

given by

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

Δ =

∣
∣ 
∣
∣

a11 a12 a13

a21 a22 a23

a31 a32 a33

∣
∣ 
∣
∣

and Aij aij Δ

a11A31 + a12A32 + a13A33

a11A11 + a12A21 + a13A31

a21A11 + a22A12 + a23A13

a11A11 + a21A21 + a31A31

6. Let A be a non-singular matrix of order . Then I adj. A I is equal

to :`

A. 

B. 

3 × 3

|A|

|A|2

https://dl.doubtnut.com/l/_f7RUqxFJXnsj
https://dl.doubtnut.com/l/_ymvYZpGoYrIL


C. 

D. 

Answer: B

Watch Video Solution

|A|3

3|A|

7. Select the Correct Option If A is an invertible matrix of order 2, then

det(Â -1) is equal to

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

|A|

1

|A|

1

0

https://dl.doubtnut.com/l/_ymvYZpGoYrIL
https://dl.doubtnut.com/l/_7hT42Xt3MySm


8. If  are in A.P., then the determinant  is

A. 0

B. 1

C. 

D. 

Answer: A

View Text Solution

a, b, c

∣
∣ 
∣
∣

x + 2 x + 3 x + 2a

x + 3 x + 4 x + 2b

x + 4 x + 5 x + 2c

∣
∣ 
∣
∣

x

2x

9. If  are non-zero real numbers, then the inverse of matrix 

 is

A. 

x, y, z

A =
⎡
⎢
⎣

x 0 0

0 y 0

0 0 z

⎤
⎥
⎦

⎡
⎢
⎣

x− 1 0 0

0 y− 1 0

0 0 z − 1

⎤
⎥
⎦

https://dl.doubtnut.com/l/_qWx2c8FWzg6P
https://dl.doubtnut.com/l/_tbXio14TXFTJ


B. 

C. 

D. 

Answer: A

View Text Solution

xyz
⎡
⎢
⎣

x− 1 0 0

0 y− 1 0

0 0 z − 1

⎤
⎥
⎦

⎡
⎢
⎣

x 0 0

0 y 0

0 0 z

⎤
⎥
⎦

1

xyz

⎡
⎢
⎣

1 0 0

0 1 0

0 0 1

⎤
⎥
⎦

1

xyz

10. Let , where . Then

A. 

B. 

C. 

D. 

A =
⎡
⎢
⎣

1 sin θ 1

−sin θ 1 sin θ

−1 −sin θ 1

⎤
⎥
⎦

0 ≤ θ ≤ 2π

|A| = 0

|A| ∈ (2, ∞)

|A| ∈ (2, 4)

|A| ∈ [2, 4]

https://dl.doubtnut.com/l/_tbXio14TXFTJ
https://dl.doubtnut.com/l/_eMjWjL6vghO0


Answer: D

Watch Video Solution

11. If , then x is equal to:

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

∣
∣
∣

x 2

18 x

∣
∣
∣

=
∣
∣
∣

6 2

18 6

∣
∣
∣

6

±6

−6

0

12. Let A be a square matrix of order . Then I kA I is equal to :3 × 3

https://dl.doubtnut.com/l/_eMjWjL6vghO0
https://dl.doubtnut.com/l/_7yVKlrZKBOoX
https://dl.doubtnut.com/l/_AqXq4pxWE8oR


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

k|A|

k2|A|

k3|A|

3k|A|

13. If A is an invertible matrix of order , then 

A. 

B. 

C. 

D. 

Answer: C

n |adjA| =

|A|n

|A|n+ 1

|A|n− 1

|A|n+ 2

https://dl.doubtnut.com/l/_AqXq4pxWE8oR
https://dl.doubtnut.com/l/_5pKt30416ADd


Watch Video Solution

14. If area of triangle is 35 sq. units with vertices (2, - 6), (5, 4) and (k, 4).

Then k is :

A. 12

B. 

C. 

D. 

Answer: D

Watch Video Solution

−2

−12, − 2

12, − 2

15.  is cofactor of  then value of  is

given by

Δ =

∣
∣ 
∣
∣

a11 a12 a13

a21 a22 a23

a31 a32 a33

∣
∣ 
∣
∣

and Aij aij Δ

https://dl.doubtnut.com/l/_5pKt30416ADd
https://dl.doubtnut.com/l/_UTXyK8PSdupX
https://dl.doubtnut.com/l/_GNLy05qzIDMW


A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

a11A31 + a12A32 + a13A33

a11A11 + a12A21 + a13A31

a21A11 + a22A12 + a23A13

a11A11 + a21A21 + a31A31

16. Let A be a non-singular square matrix of order 3×3. Then abs(adjA)

is

A. 

B. 

C. 

D. 

|A|

|A|2

|A|3

3|A|

https://dl.doubtnut.com/l/_GNLy05qzIDMW
https://dl.doubtnut.com/l/_t39N4ssZOcyk


Answer: B

Watch Video Solution

17. lf A is an invertible matrix of order , then  is equal to

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

2 ∣∣A
− 1∣∣

|A|

1

|A|

1

0

18. If a, b, c, are in A.P, then the determinant 

is:

∣
∣
∣
∣

x + 2 x + 3 x + 2a

x + 3 x + 4 x + 2b

x + 4 x + 5 x + 2c

∣
∣ 
∣
∣

https://dl.doubtnut.com/l/_t39N4ssZOcyk
https://dl.doubtnut.com/l/_oT5Q85oFrZHL
https://dl.doubtnut.com/l/_ceVHDfo85P0G


A. 0

B. 1

C. 

D. 

Answer: A

Watch Video Solution

x

2x

19. If x. y, z are non- real number", then the inverse of matrix

 is

A. 

B. 

C. 

A =
⎡
⎢
⎣

x 0 0

0 y 0

0 0 z

⎤
⎥
⎦

⎡
⎢
⎣

x− 1 0 0

0 y− 1 0

0 0 z − 1

⎤
⎥
⎦

xyz
⎡
⎢
⎣

x− 1 0 0

0 y− 1 0

0 0 z − 1

⎤
⎥
⎦

⎡
⎢
⎣

x 0 0

0 y 0

0 0 z

⎤
⎥
⎦

1

xyz

https://dl.doubtnut.com/l/_ceVHDfo85P0G
https://dl.doubtnut.com/l/_n27PRqMJZ6iB


D. 

Answer: A

Watch Video Solution

⎡
⎢
⎣

1 0 0

0 1 0

0 0 1

⎤
⎥
⎦

1

xyz

20. Let , where . Then

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

A =
⎡
⎢
⎣

1 sin θ 1

−sin θ 1 sin θ

−1 −sin θ 1

⎤
⎥
⎦

0 ≤ θ ≤ 2π

|A| = 0

|A| ∈ (2, ∞)

|A| ∈ (2, 4)

|A| ∈ [2, 4]

https://dl.doubtnut.com/l/_n27PRqMJZ6iB
https://dl.doubtnut.com/l/_IXKiSPi6ya32

