
MATHS

BOOKS - KC SINHA ENGLISH

DETERMINANTS - FOR BOARDS

Solved Examples

1. Evaluate: 

Watch Video Solution

∣
∣
∣
∣

219 117 345

19 9 34

7 3 6

∣
∣ 
∣
∣

2. Show that 

Watch Video Solution

∣
∣
∣
∣
∣

1 a a2

1 b b2

1 c c2

∣
∣ 
∣ 
∣
∣

= (a − b)(b − c)(c − a)

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_GuZH4zQWGq25
https://dl.doubtnut.com/l/_EW8jTp9bRqHb


3. Prove that 

Watch Video Solution

∣
∣
∣
∣
∣

1 a a3

1 b b3

1 c c3

∣
∣ 
∣ 
∣
∣

= (a − b)(b − c)(c − a)(a + b + c)

4.  where  and  are in AP.

Watch Video Solution

∣
∣
∣
∣

x + 1 x + 2 x + a

x + 2 x + 3 x + b

x + 3 x + 4 x + c

∣
∣ 
∣
∣

= 0 a, b c

5. Using properties of determinants, prove the following:

Watch Video Solution

|3a − a + b − a + ca − b3bc − ba − cb − c3c| = 3(a + b + c)(a b + b c +

6. Solve: 

Watch Video Solution

|a + xa − xa − xa − xa + xa − xa − xa − xa + x| = 0

https://dl.doubtnut.com/l/_Ua5yee63BFqY
https://dl.doubtnut.com/l/_BIY9O0Vor8bL
https://dl.doubtnut.com/l/_YUMdlMWUeEXB
https://dl.doubtnut.com/l/_HIj6cesSisk2


7. Prove the identities:

Watch Video Solution

|abca − − − ab + + ac + b| = a3 + b3 + c3 − 3abc

8. Prove that:

 .

Watch Video Solution

∣
∣
∣
∣
∣

α β γ

α2 β2 γ2

β + γ γ + α α + β

∣
∣ 
∣ 
∣
∣

= (α − β)(β − γ)(γ − α)(α + β + γ)

9. about to only mathematics

Watch Video Solution

10. Prove that: |(1+a_1, 1, 1),(1, 1+a_2, 1),(1, 1, 1+a_3)|=a_1 a_2 a_3 (1+

1/a_1+1/a_2+1/a_3)`

W t h Vid S l ti

https://dl.doubtnut.com/l/_H6VoZqUkdKwm
https://dl.doubtnut.com/l/_1Xk8T4AH3TJA
https://dl.doubtnut.com/l/_M8sNA0KSf9CT
https://dl.doubtnut.com/l/_qI8aqZ2R9H1I


Watch Video Solution

11. Prove the following, using properties of determinants:

Watch Video Solution

|a + b + 2cabcb + c + 2abcac + a + 2b| = 2(a + b + c)3

12. Let  be positive and not all equal. Show that the value of the

determinant  is negative.

Watch Video Solution

a, b, c

∣
∣
∣
∣

a b c

b c a

c a b

∣
∣ 
∣
∣

13. Prove that

Watch Video Solution

|aa + ba + b + c2a3a + 2B4a + 3b + 2c3a6a + 3b10a + 6b + 3c| = a3

https://dl.doubtnut.com/l/_qI8aqZ2R9H1I
https://dl.doubtnut.com/l/_Aue8zLFKVtfj
https://dl.doubtnut.com/l/_w3BaqULFtMtB
https://dl.doubtnut.com/l/_ANzFHhZBmhsA


14. show that 

Watch Video Solution

∣
∣
∣
∣
∣

1 1 + p 1 + p + q

2 3 + 2p 1 + 3p + 2q

3 6 + 3p 1 − + 6p + 3q

∣
∣ 
∣ 
∣
∣

= 1

15. Show that

Watch Video Solution

|1 + a1111 + b1111 + c| = abc(1 + + + ) = abc + bc + ca + ab
1

a

1

b

1

c

16. prove that 

Watch Video Solution

∣
∣
∣
∣
∣

a2 + 1 ab ac

ab b2 + 1 bc

ac bc c2 + 1

∣
∣ 
∣ 
∣
∣

= 1 + a2 + b2 + c2.

17. Prove that: 

Watch Video Solution

∣
∣
∣
∣
∣

(b + c)
2

a2 a2

b2 (c + a)
2

b2

c2 c2 (a + b)
2

∣
∣ 
∣ 
∣
∣

= 2abc(a + b + c)3

https://dl.doubtnut.com/l/_8EkNBzjfhusl
https://dl.doubtnut.com/l/_a91mq3P5Buyp
https://dl.doubtnut.com/l/_Mx1eCV24c5Bs
https://dl.doubtnut.com/l/_ABHSUsi9Zmtk


Watch Video Solution

18. If  is equal

to

Watch Video Solution

2s = a + b + c and A =

∣
∣ 
∣ 
∣
∣

a2 (s − a)2 (s − a)2

(s − b)2
b2 (s − b)2

(s − c)2 (s − c)2
c2

∣
∣ 
∣ 
∣
∣

19. Prove that identities:

Watch Video Solution

∣∣ − bcb2 + b ^ 2 + bca2 + ac − a ^ 2 + aca2 + a ^ 2 + ab − ab∣∣ = (ab + bc

20. Prove that 

Watch Video Solution

∣
∣
∣
∣

−2a a + b a + c

b + a −2b b + c

c + a c + b −2c

∣
∣ 
∣
∣

= 4(a + b)(b + c)(c + a)

https://dl.doubtnut.com/l/_ABHSUsi9Zmtk
https://dl.doubtnut.com/l/_T8t4WVysew57
https://dl.doubtnut.com/l/_e1JsFJqnB3gR
https://dl.doubtnut.com/l/_ryuFpvt3SV4h


21. Show that:  .

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

∣
∣ 
∣ 
∣
∣

22. Solve the equation: 

Watch Video Solution

∣
∣
∣
∣

15 − x 1 10

11 − 3x 1 16

7 − x 1 13

∣
∣ 
∣
∣

= 0

23. Solve the equation  where 

Watch Video Solution

∣
∣
∣
∣

a − x c b

c b − x a

b a c − x

∣
∣ 
∣
∣

= 0

a + b + c ≠ 0.

24. �nd the area of triangle whose vertices are (3,8),(-4,2)and (5,1)

Watch Video Solution

https://dl.doubtnut.com/l/_HynmSowuvHG3
https://dl.doubtnut.com/l/_4XamQRaaI1QZ
https://dl.doubtnut.com/l/_R4DJ05XKlXqB
https://dl.doubtnut.com/l/_P3ZNJ8MsLNmQ


Exercise

25. If the area of  formed by  is 7 squae

units, then prove that 

Watch Video Solution

ABC A(x, y), B(1, 2)andC(2, 1)

x + y = 15 or , x + y + 9 = 0

26. Examine whether points  are

collinear or not.

Watch Video Solution

( − 8, 3), (2, − 2) and ( − 4, 1)

27. (i) Find the equation of line joining (1,2) and (3,4) using determinants, 

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

Watch Video Solution

https://dl.doubtnut.com/l/_P3ZNJ8MsLNmQ
https://dl.doubtnut.com/l/_IibnAjJ8M7HG
https://dl.doubtnut.com/l/_UTPJL1007gAF
https://dl.doubtnut.com/l/_oIpfaoNi3pZE
https://dl.doubtnut.com/l/_u4F5Zpnvoh2D


1. Evaluate the following: 

Watch Video Solution

∣
∣
∣

7 5

−2 3

∣
∣
∣

2. Evaluate the following: 

Watch Video Solution

∣
∣
∣

cosα sinα

sinα cosα

∣
∣
∣

3. Evaluate the following: 

Watch Video Solution

∣
∣
∣

tanα cos ecα

sinα cot α

∣
∣
∣

4. Evaluate the following: 

Watch Video Solution

∣cos θ, − sin θ], [sin θ, cos θ]∣

5. Evaluate the following: 
∣
∣
∣
∣

∣
∣ 
∣
∣

1
2

1

5

1
2

1

7

https://dl.doubtnut.com/l/_u4F5Zpnvoh2D
https://dl.doubtnut.com/l/_crouLKPTLCmG
https://dl.doubtnut.com/l/_fQUh5TkUFFDu
https://dl.doubtnut.com/l/_lIJ1fiJfnVDB
https://dl.doubtnut.com/l/_9FApMYluvcfN


Watch Video Solution

6. Evaluate the following: 

Watch Video Solution

∣
∣
∣

x2 − x x − 1

x + 1 x + 1

∣
∣
∣

7. Write the value of  .

Watch Video Solution

∣
∣
∣

a + ib c + id

−c + id a − ib

∣
∣
∣

8. Evaluate the following: 

Watch Video Solution

∣
∣
∣

8

4 2

∣
∣
∣

1

2

9. If  , then show that  .

Watch Video Solution

A = [1242] |2A| = 4|A|

https://dl.doubtnut.com/l/_9FApMYluvcfN
https://dl.doubtnut.com/l/_g9ZSmoEHpo6m
https://dl.doubtnut.com/l/_JSneiPLG2t9b
https://dl.doubtnut.com/l/_qfBTof5sqsRm
https://dl.doubtnut.com/l/_BNV36492KqeM


10. If  show that: 

Watch Video Solution

A = [
2 4

−5 −1
] |3A| = 9|A|

11. Write the minor and cofactor of each element of second column in the

following determinants and evaluate them: 

Watch Video Solution

∣
∣
∣
∣

4 9 7

3 5 7

5 4 5

∣
∣ 
∣
∣

12. Write the minor and cofactor of each element of second column in the

following determinants and evaluate them: 

Watch Video Solution

∣
∣
∣
∣

1 2 4

1 3 9

1 4 16

∣
∣ 
∣
∣

13. Write the cofactor of  in the matrix a12

⎡
⎢
⎣

2 −3 5

6 0 4

4 5 −7

⎤
⎥
⎦

https://dl.doubtnut.com/l/_aXonc96fW7A7
https://dl.doubtnut.com/l/_IwCtRqo6Dj0m
https://dl.doubtnut.com/l/_Oxu48NFpglr5
https://dl.doubtnut.com/l/_7CVzz8IGabv4


Watch Video Solution

14. Write the minor and cofactor of each element of the following

determinants and also evaluate the determinant in each case: 

Watch Video Solution

∣
∣
∣

5 −10

0 3

∣
∣
∣

15. Write the minor and cofactor of each element of the following

determinants and also evaluate the determinant in each case:

Watch Video Solution

∣
∣
∣
∣

1 3 −2

4 −5 6

3 5 2

∣
∣ 
∣
∣

16. Write the minor and cofactor of each element of the following

determinants and also evaluate the determinant in each case: 

Watch Video Solution

∣
∣
∣
∣

1 0 0

0 1 0

0 0 1

∣
∣ 
∣
∣

https://dl.doubtnut.com/l/_7CVzz8IGabv4
https://dl.doubtnut.com/l/_N5V3gzDAb3NC
https://dl.doubtnut.com/l/_QChnPsh01VsM
https://dl.doubtnut.com/l/_ZPf3tgCB7QeH


17. Evaluate the following: 

Watch Video Solution

∣
∣
∣
∣

1 5 7

6 7 2

1 2 3

∣
∣ 
∣
∣

18. Evaluate the following: 

Watch Video Solution

∣
∣
∣
∣
∣

12 22 32

22 32 42

32 42 52

∣
∣ 
∣ 
∣
∣

19. Evaluate the following: 

Watch Video Solution

∣
∣
∣
∣
∣

a h g

h b f

g f c

∣
∣ 
∣ 
∣
∣

20. Evaluate the following: 
∣
∣
∣
∣

43 3 6

35 21 4

17 9 2

∣
∣ 
∣
∣

https://dl.doubtnut.com/l/_ZPf3tgCB7QeH
https://dl.doubtnut.com/l/_5bMOUSK3UzfJ
https://dl.doubtnut.com/l/_5q3yXwxFg3az
https://dl.doubtnut.com/l/_4hk4Bx39sRYD
https://dl.doubtnut.com/l/_Em4TfOxiiukv


Watch Video Solution

21. Evaluate the following: 

Watch Video Solution

∣
∣
∣
∣

9 9 12

1 3 −4

1 9 12

∣
∣ 
∣
∣

22. Evaluate the following: 

Watch Video Solution

∣
∣
∣
∣

42 1 6

28 7 4

14 3 2

∣
∣ 
∣
∣

23. Evaluate the following: 

Watch Video Solution

∣
∣
∣
∣

3 −4 5

1 1 −2

2 3 1

∣
∣ 
∣
∣

24. Evaluate the following: 
∣
∣
∣
∣

2 −1 −2

0 2 −1

3 −5 0

∣
∣ 
∣
∣

https://dl.doubtnut.com/l/_Em4TfOxiiukv
https://dl.doubtnut.com/l/_q9gh3lwniMIy
https://dl.doubtnut.com/l/_E6E3MYWAGpZU
https://dl.doubtnut.com/l/_asEbf4lhoBdp
https://dl.doubtnut.com/l/_33Bnun4qtPSC


Watch Video Solution

25. about to only mathematics

Watch Video Solution

26. Evaluate the following: 

Watch Video Solution

∣
∣
∣
∣

0 1 2

−1 0 −3

−2 3 0

∣
∣ 
∣
∣

27. Evaluate the determinant 

Watch Video Solution

Δ =

∣
∣ 
∣
∣

1 2 4

−1 3 0

4 1 0

∣
∣ 
∣
∣

28. Evaluate the following: If  �nd |A|A =
⎡
⎢
⎣

1 1 −2

2 1 −3

5 4 −9

⎤
⎥
⎦

https://dl.doubtnut.com/l/_33Bnun4qtPSC
https://dl.doubtnut.com/l/_CVO0HAid9V2z
https://dl.doubtnut.com/l/_iCTlvs0o5kgX
https://dl.doubtnut.com/l/_jbM6NhftnG0M
https://dl.doubtnut.com/l/_gIdwHXa4yWkp


Watch Video Solution

29. If  , then show that 

Watch Video Solution

A = [101012004] |3A|  =  27|A|

30. Evaluate the following: 

Watch Video Solution

∣
∣
∣
∣
∣

1 1 1

1 1 + x 1

1 1 1 + y

∣
∣ 
∣ 
∣
∣

31. Evaluate the following: 

Watch Video Solution

∣
∣
∣
∣

1 a bc

1 b ca

1 c ab

∣
∣ 
∣
∣

32. Evaluate the following: 
∣
∣
∣
∣

x + λ x x

x x + λ x

x x x + λ

∣
∣ 
∣
∣

https://dl.doubtnut.com/l/_gIdwHXa4yWkp
https://dl.doubtnut.com/l/_zqnfYDtASBLY
https://dl.doubtnut.com/l/_d3hlynZUZYLk
https://dl.doubtnut.com/l/_3do3F1dLyecA
https://dl.doubtnut.com/l/_LVP8hwLSqcLE


Watch Video Solution

33. Evaluate the following: 

Watch Video Solution

∣
∣
∣
∣
∣

1 a2 − bc

1 b b2 − ac

1 c c2 − ab

∣
∣ 
∣ 
∣
∣

34. Evaluate the following: 

Watch Video Solution

∣
∣
∣
∣
∣

1 1 1

α β γ

βγ γα αβ

∣
∣ 
∣ 
∣
∣

35. Prove that : 

Watch Video Solution

∣∣a
22a + 112a + 1a + 21331∣∣ = (a − 1)3

36. Evaluate the following 
∣
∣
∣
∣
∣

1 1 1

a2 b2 c2

a3 b3 c3

∣
∣ 
∣ 
∣
∣

https://dl.doubtnut.com/l/_LVP8hwLSqcLE
https://dl.doubtnut.com/l/_z8XWeP9xqKfi
https://dl.doubtnut.com/l/_dqjUvXyVQuVl
https://dl.doubtnut.com/l/_JDKPSqiPxXiy
https://dl.doubtnut.com/l/_Bc9pVIZzaAIb


Watch Video Solution

37. Evaluate the following: 

Watch Video Solution

∣
∣
∣
∣
∣

a b c

a2 b2 c2

a3 b3 c3

∣
∣ 
∣ 
∣
∣

38. Show that  .

Watch Video Solution

∣
∣
∣
∣

1 a b + c

1 b c + a

1 c a + b

∣
∣ 
∣
∣

= 0

39. Prove: 

Watch Video Solution

∣∣0b
2ac2aa2b0c2ba2cb2c0∣∣ = 2a3b3c3

40. Evaluate 
∣
∣
∣
∣
∣

1 x y

x x + y y

1 x x + y

∣
∣ 
∣ 
∣
∣

https://dl.doubtnut.com/l/_Bc9pVIZzaAIb
https://dl.doubtnut.com/l/_HBqkMdDt0F93
https://dl.doubtnut.com/l/_5EwRfx9jkxFB
https://dl.doubtnut.com/l/_3X5J2pV7puW2
https://dl.doubtnut.com/l/_9wLYBfACCU8r


Watch Video Solution

41. Evaluate the following: 

Watch Video Solution

∣∣[a, b + c, a2], [b, c + a, b2], [c, a + bc2]∣∣

42. =

Watch Video Solution

∣
∣
∣
∣

b + c a − b a

c + a b − c b

a + b c − a c

∣
∣ 
∣
∣

43. Write the value of the following determinant:

Watch Video Solution

|a − − − ab − − aa − bc − aa − − c|

44. Evaluate  where  is cube root of unity.
∣
∣
∣
∣
∣

1 ω ω2

ω ω2 1

ω2 ω ω

∣
∣ 
∣ 
∣
∣

ω

https://dl.doubtnut.com/l/_9wLYBfACCU8r
https://dl.doubtnut.com/l/_mdcEq4yWOe6u
https://dl.doubtnut.com/l/_0GUJY5tFVyfE
https://dl.doubtnut.com/l/_ogHo7VfsBM4Z
https://dl.doubtnut.com/l/_i8a6QTJJcwaM


Watch Video Solution

45. If a, b, c, are in A.P, �nd value of

Watch Video Solution

|ay + 45y + 78y + a3y + 56y + 89y + b4y + 67y + 910y + c|

46. Evaluate  .

Watch Video Solution

|xyx + yyx + y × + yxy|

47. Show that : 

Watch Video Solution

∣
∣
∣
∣
∣

x y z

x2 y2 z2

x3 y3 z3

∣
∣ 
∣ 
∣
∣

= xyz(x − y)(y − z)(z − x).

https://dl.doubtnut.com/l/_i8a6QTJJcwaM
https://dl.doubtnut.com/l/_6QwSD5JPYwe3
https://dl.doubtnut.com/l/_tHppu7ycmnDW
https://dl.doubtnut.com/l/_94bBxXbKQpDo


48. For a �xed positive integer  if 

, then show that  is divisible by 

Watch Video Solution

n,

= |n !(n + 1) !(n + 2) !(n + 1) !(n + 2) !(n + 3) !(n + 2) !(n + 3) !(n + 4) !

[/((n !)3) − 4] n.

49. Prove: 

Watch Video Solution

∣
∣
∣
∣
∣

1 a2 + bc a3

1 b2 + ca b3

1 c2 + ab c3

∣
∣ 
∣ 
∣
∣

= − (a − b)(b − c)(c − a)(a2 + b2 + c2)

50. Q.  Find the value of x.

Watch Video Solution

∣
∣
∣
∣
∣

x + y x x

15x + 4y 4x 2x

10x + 8y 8x 3x

∣
∣ 
∣ 
∣
∣

= 51x3

https://dl.doubtnut.com/l/_PPUPIb5mmPNy
https://dl.doubtnut.com/l/_IpfcOlXBt2pU
https://dl.doubtnut.com/l/_0a0vYnH6KEtS


51. Prove that 

Watch Video Solution

∣
∣
∣
∣

b + c c + a a + b

c + a a + b b + c

a + b b + c c + a

∣
∣ 
∣
∣

= 2(a + b + c)(ab + bc + ca − a2 − b2 − c2).

52. Using properties of determinant prove that:

Watch Video Solution

∣
∣
∣
∣
∣

1 x + y x2 + y2

1 y + z y2 + z2

1 z + x z2 + x2

∣
∣ 
∣ 
∣
∣

= (x − y)(y − z)(z − x)

53. Prove: 

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/_we6UUvzDNVUQ
https://dl.doubtnut.com/l/_vntlpeKu5vj8
https://dl.doubtnut.com/l/_Y3iS6dPIJz30


54. Using properties of determinant prove that

Watch Video Solution

|a + b + c − c − b − ca + b + c − a − b − aa + b + c| = 2(a + b)(b + c)(c

55. show that 

Watch Video Solution

∣
∣
∣
∣
∣

y + z x y

z + x z x

x + y y z

∣
∣ 
∣ 
∣
∣

= (x + y + z)(x − z)2

56. Using properties of determinants, prove the following:

Watch Video Solution

∣∣1 ×2 x21 × x21∣∣ = (1 − x3)
2

57. Show that: .

Watch Video Solution

∣
∣
∣
∣

a b − c c + b

a + c b c − a

a − b b + a c

∣
∣ 
∣
∣

= (a + b + c)(a2 + b2 + c2)

https://dl.doubtnut.com/l/_kXzqV0pjL0jh
https://dl.doubtnut.com/l/_ytxJQXvFFzW9
https://dl.doubtnut.com/l/_Om3IrEzfWDVd
https://dl.doubtnut.com/l/_1StQOpvmE6Wt


58. show that 

Watch Video Solution

∣
∣
∣
∣
∣

y + z x y

z + x z x

x + y y z

∣
∣ 
∣ 
∣
∣

= (x + y + z)(x − z)2

59. Prove:

.

Watch Video Solution

∣∣(b + c)2
a2bc(c + a)2

b2ca(a + b)2
c2ab∣∣ = (a − b)(b − c)(c − a)(a + b + c)

60. Prove:

Watch Video Solution

∣
∣
∣
∣
∣

a2 a2 − (b − c)2
bc

b2 b2 − (c − a)2
ca

c2 c2 − (a − b)2
ab

∣
∣ 
∣ 
∣
∣

= (a − b)(b − c)(c − a)(a + b + c)(a2 + b2 + c2)

https://dl.doubtnut.com/l/_1StQOpvmE6Wt
https://dl.doubtnut.com/l/_WKoz5jonESzX
https://dl.doubtnut.com/l/_JufshBkbWOLw
https://dl.doubtnut.com/l/_W0PxXEuT6VRs
https://dl.doubtnut.com/l/_MGQEmqkyDD43


61. Show that: 

Watch Video Solution

∣∣b
2 + c2abacbac2 + a2bacba2 + b2∣∣ = 4a2b2c2

62. Prove that:

Watch Video Solution

|abax + bybcbx + cyax + bybx + cy0| = (b2 − ac)(ax2 + 2bxy + cy2)

63. Prove that:

Watch Video Solution

2x2 + 2b2 + 2c2 − 2ab − 2bc − 2ca = [(a − b)
2

+ (b − c)
2

+ (c − a)
2]

64. Evaluate 

Watch Video Solution

∣
∣
∣
∣
∣

cosα cos β cosα sinβ −sinα

−sinβ cos β 0

sinα cos β sinα sinβ cosα

∣
∣ 
∣ 
∣
∣

https://dl.doubtnut.com/l/_MGQEmqkyDD43
https://dl.doubtnut.com/l/_YOBpAbnP3gkS
https://dl.doubtnut.com/l/_OcH7FCkAmI4F
https://dl.doubtnut.com/l/_WJBaGqT3kaYg
https://dl.doubtnut.com/l/_1irF9kbAXnoW


65. Without expanding, prove that

 .

Watch Video Solution

∣
∣
∣
∣
∣

a + bx c + dx p + qx

ax + b cx + d px + q

u v w

∣
∣ 
∣ 
∣
∣

= (1 − x2)
∣
∣ 
∣ 
∣
∣

a c p

b d q

u v w

∣
∣ 
∣ 
∣
∣

66. 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

67. Prove that .

Watch Video Solution

∣
∣
∣
∣
∣

sinα cosα sin(α + δ)

sinβ cos β sin(β + δ)

sinγ cos γ sin(γ + δ)

∣
∣ 
∣ 
∣
∣

= 0

68. Prove that the determinant is

independent of 0.

[x sin θ cos θ − sin θ − x1 cos θ1x]

https://dl.doubtnut.com/l/_1irF9kbAXnoW
https://dl.doubtnut.com/l/_YQe5dfzn1nGo
https://dl.doubtnut.com/l/_TZiSUvja5NLY
https://dl.doubtnut.com/l/_mvY1qgrZpqyt


Watch Video Solution

69. For any scalar  prove that

 .

Watch Video Solution

p

=

∣
∣ 
∣ 
∣
∣

x x2 1 + px3

y y2 1 + py3

z z2 1 + pz3

∣
∣ 
∣ 
∣
∣

= (1 + pxyz)(x − y)(y − z)(z − x)

70. Without expanding, show that the value of each of the determinants

is zero: 

Watch Video Solution

∣
∣
∣

a2bc b2ac c2ab
∣
∣
∣

1

a

1

b

1

c

71. Show that  .

Watch Video Solution

∣
∣
∣
∣

1 a b + c

1 b c + a

1 c a + b

∣
∣ 
∣
∣

= 0

https://dl.doubtnut.com/l/_mvY1qgrZpqyt
https://dl.doubtnut.com/l/_E7Fl9gUwMccd
https://dl.doubtnut.com/l/_JfrN5fQ9YR8w
https://dl.doubtnut.com/l/_EQNiV9eD55Nq


72. Without expanding at any state, prove that 

Watch Video Solution

∣
∣
∣
∣
∣
∣

a bc

b ca

c ab

∣
∣ 
∣ 
∣ 
∣
∣

= 0

1
a

1

b

1
c

73. Without expanding at any state, prove that 

Watch Video Solution

∣
∣
∣
∣
∣

1 bc a(b + c)

1 ca b(c + a)

1 ab c(a + b)

∣
∣ 
∣ 
∣
∣

= 0

74. Without expanding prove that:  .

Watch Video Solution

∣
∣
∣
∣
∣

x + y y + z z + x

z x y

1 1 1

∣
∣ 
∣ 
∣
∣

= 0

75. Using the property of determinants and without expanding, prove

that:

Watch Video Solution

|xax + ayby + bzcz + c| = 0

https://dl.doubtnut.com/l/_UAvzJFueOJca
https://dl.doubtnut.com/l/_Ci9pgThIdHEK
https://dl.doubtnut.com/l/_RThYfCJXmXsP
https://dl.doubtnut.com/l/_32LbjfVFw2Ax


Watch Video Solution

76. Using the property of determinants and without expanding, prove

that:

Watch Video Solution

|276538754986| = 0

77. Show without expanding at any stage that:

Watch Video Solution

∣
∣
∣
∣

a + b b + c c + a

b + c c + a a + b

c + a a + b b + c

∣
∣ 
∣
∣

= 2

∣
∣ 
∣
∣

a b c

b c a

c a b

∣
∣ 
∣
∣

78. Evaluate 

Watch Video Solution

Δ =

∣
∣ 
∣ 
∣
∣

0 sinα −cosα

−sinα 0 sinβ

cosα −sinβ 0

∣
∣ 
∣ 
∣
∣

https://dl.doubtnut.com/l/_32LbjfVFw2Ax
https://dl.doubtnut.com/l/_NzdbhMHy2yC6
https://dl.doubtnut.com/l/_9H1Goob47ujA
https://dl.doubtnut.com/l/_tuNZFWU7Q6uJ


79. Prove that:  .

Watch Video Solution

∣
∣
∣
∣

0 a −b

−a 0 −c

b c 0

∣
∣ 
∣
∣

= 0

80. Show without expanding at any stage that:

=2 

Watch Video Solution

∣
∣
∣
∣
∣

1 cosα − sinα cosα + sinα

1 cos β − sinβ cos β + sinβ

1 cos γ − sinγ cos γ + sinγ

∣
∣ 
∣ 
∣
∣

∣
∣ 
∣ 
∣
∣

1 cosα sinα

1 cos β sinβ

1 cos γ sinγ

∣
∣ 
∣ 
∣
∣

81. Show without expanding at any stage that:

Watch Video Solution

∣
∣
∣
∣
∣

(a − 1)
2

a2 + 1 a

(b − 1)
2

b2 + 1 b

(c − 1)
2

c2 + 1 c

∣
∣ 
∣ 
∣
∣

= 0

https://dl.doubtnut.com/l/_HrEYJa9aUFel
https://dl.doubtnut.com/l/_EARB3joEWJML
https://dl.doubtnut.com/l/_RAWm55bi7IN4


82. Without expanding at any stage, �nd the value of :

Watch Video Solution

∣
∣
∣
∣
∣

a b c

a + 2x b + 2y c + 2z

x y z

∣
∣ 
∣ 
∣
∣

83. Without expanding at any stage, prove that 

Watch Video Solution

∣
∣
∣
∣
∣

1 a a2

1 b b2

1 c c2

∣
∣ 
∣ 
∣
∣

=

∣
∣ 
∣
∣

1 a bc

1 b ca

1 c ab

∣
∣ 
∣
∣

84. Without expanding the determinant, prove that

Watch Video Solution

∣∣aa
2bc ^ 2ca ^ 2ab∣∣ = ∣∣1a

2a31b2b31c2c3∣∣

85. Solve the equation: 

Watch Video Solution

∣
∣
∣

2 4

5 1

∣
∣
∣

=
∣
∣
∣

2x 4

6 x

∣
∣
∣

https://dl.doubtnut.com/l/_2HmdqnI2sedJ
https://dl.doubtnut.com/l/_ZKcakDymo6lg
https://dl.doubtnut.com/l/_uZaJUpRsBAnH
https://dl.doubtnut.com/l/_ubhAQ0qdDLmX


Watch Video Solution

86. Solve the equation: 

Watch Video Solution

∣
∣
∣

3 x

x 1

∣
∣
∣

=
∣
∣
∣

3 2

4 1

∣
∣
∣

87. Solve the equation: 

Watch Video Solution

∣
∣
∣

2 3

4 5

∣
∣
∣

=
∣
∣
∣

x 3

2x 5

∣
∣
∣

88. Solve the equation: 

Watch Video Solution

∣
∣
∣
∣

a a x

a a a

b x b

∣
∣ 
∣
∣

= 0

89. Solve the equation: 

Watch Video Solution

∣
∣
∣
∣

x 2 3

4 x 1

x 2 5

∣
∣ 
∣
∣

= 0

https://dl.doubtnut.com/l/_ubhAQ0qdDLmX
https://dl.doubtnut.com/l/_nw8anLiEgWJ0
https://dl.doubtnut.com/l/_MQNDv4LVfiBY
https://dl.doubtnut.com/l/_N8CiB8Qqz61U
https://dl.doubtnut.com/l/_qzyUKkZ18n67


90. Solve the following determinant equation:

Watch Video Solution

∣
∣
∣
∣

x + a b c

c x + b a

a b x + c

∣
∣ 
∣
∣

= 0

91. Solve the equation: 

Watch Video Solution

∣
∣
∣
∣

x 1 1

1 x 1

1 1 x

∣
∣ 
∣
∣

= 0

92. Find the area of the triangle whose vertices are:

Watch Video Solution

( − 2, 4), (2, − 6), (5, 4)

93. Find the area of the triangle whose vertices are: (2, 7), (1, 1), (10, 8)

https://dl.doubtnut.com/l/_qzyUKkZ18n67
https://dl.doubtnut.com/l/_2quaoQXAzLow
https://dl.doubtnut.com/l/_AbKql870tLEr
https://dl.doubtnut.com/l/_wrIbSdAcOSQV
https://dl.doubtnut.com/l/_Rc0svqZT4ANA


Watch Video Solution

94. Find the area of the triangle whose vertices are: 

Watch Video Solution

(1, 0), (6, 0), (4, 3)

95. Find the area of the triangle whose vertices are:

Watch Video Solution

( − 2, − 3), (3, 2), ( − 1, − 8)

96. Find the area of the triangle whose vertices are:

Watch Video Solution

( − 3, 2), (5, 4), (7, − 6)

https://dl.doubtnut.com/l/_Rc0svqZT4ANA
https://dl.doubtnut.com/l/_nkmsW2CyD8ua
https://dl.doubtnut.com/l/_2hagRtizMGkc
https://dl.doubtnut.com/l/_uQu6ckIPU1Dh


97. Find the area of the triangle whose vertices are:

Watch Video Solution

(1, 4), (2, 3), ( − 5, − 3)

98. Find the area of the triangle whose vertices are:

Watch Video Solution

(3, 1), (4, 3), ( − 5, 4)

99. Find the area of the triangle whose vertices are:

Watch Video Solution

(2, 8), ( − 4, 2), (5, 1)

100. Find the value of x if the area of triangle is 35 sq. units whose

vertices are (x,4),(2,-6),(5,4).

https://dl.doubtnut.com/l/_ZkVYrv7iWGVJ
https://dl.doubtnut.com/l/_oVfYWzJNj1n0
https://dl.doubtnut.com/l/_oBUP07lyZyRA
https://dl.doubtnut.com/l/_4r10YmDFTvPp


Watch Video Solution

101. Prove that the area of the triangle whose vertices are

 is independent of 

Watch Video Solution

(t, t − 2), (t + 2, t + 2)and(t + 3, t) t.

102. Find the values of k if area of triangle is 9 sq. units and vertices are:

(-2,0),(0,4)(0,k)`

Watch Video Solution

103. Find the values of k if area of triangle is 4 sq. units and vertices are:

(k,0),(0,2)(4,0)`

Watch Video Solution

https://dl.doubtnut.com/l/_4r10YmDFTvPp
https://dl.doubtnut.com/l/_UCW4sQda2znR
https://dl.doubtnut.com/l/_vwKEdrWbwn2X
https://dl.doubtnut.com/l/_cG7iD2hHdJBc


104. Examine whether the points are collinear or not: (2,5),(-5,-2),(-1,2)

Watch Video Solution

105. Examine whether the points are collinear or not: (-3,2),(-5,-4),(7,-6)

Watch Video Solution

106. Examine whether the points are collinear or not: (1,5),(2,-4),(3,3)

Watch Video Solution

107. Prove that the points  are

collinear.

Watch Video Solution

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

https://dl.doubtnut.com/l/_Q3dc8Ls2txzd
https://dl.doubtnut.com/l/_OGnvcbPycnDw
https://dl.doubtnut.com/l/_P0lhWVws0nrM
https://dl.doubtnut.com/l/_sxd6G6yxLWCv


108. Prove that the points  and  are

collinear if  .

Watch Video Solution

(a,  b),  (a1,  b1) (a − a1,  b − b1)

ab1 = a1b

109. Show that the points  are collinear if

`x/a+y/b=1.

Watch Video Solution

(a, 0), (0, b) and (x, y)

110. For what values of k, the points (1,4), (k-2), and (-3,16) are colinear?

Watch Video Solution

111. Find the value of t for which the points (1,-1),(3,-3) and (t,2) lie on the

same line (using determinants).

Watch Video Solution

https://dl.doubtnut.com/l/_ACpa9cvksE8f
https://dl.doubtnut.com/l/_I1Dgq4TRuZjh
https://dl.doubtnut.com/l/_jWf9ytLpVJVQ
https://dl.doubtnut.com/l/_SPB3qu2TI6mS


112. Find the equation of the line joining A( 1,3) and B (0,0) using

determinants and �nd k if D(k, 0) is a point such that area of triangle ABD

is 3sq units.

Watch Video Solution

https://dl.doubtnut.com/l/_SPB3qu2TI6mS
https://dl.doubtnut.com/l/_rorK2n12RCVj

