
MATHS

BOOKS - KC SINHA MATHS (HINGLISH)

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/_VMDsu5Hqfg0g
https://dl.doubtnut.com/l/_jQu1Piha4jHU


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. if a,b,c are in A.P. show that : 

Watch Video Solution

∣
∣
∣
∣

x + 1 x + 2 x + a

x + 2 x + 3 x + b

x + 3 x + 4 x + c

∣
∣

∣
∣

= 0

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. Using properties of determinants, solve for

Watch Video Solution

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

https://dl.doubtnut.com/l/_1X5m5xY7aFtF
https://dl.doubtnut.com/l/_Wl6vhupCVEbs
https://dl.doubtnut.com/l/_olHDIYlzU1a2
https://dl.doubtnut.com/l/_1OaRFD6xDNx4


7. 15. Using properties of determinants, prove the following

=

Watch Video Solution

∣
∣
∣
∣

a b c

a − b b − c c − a

b + c c + a a + b

∣
∣

∣
∣

a3 + b3 + c3 − 3abc

8. Prove that  = 

Watch Video Solution

∣
∣
∣
∣
∣

α β γ

α2 β2 γ2

β + γ γ + α β + α

∣
∣

∣

∣
∣

(α − β)(β − γ)(γ − α)(α + β + γ)

9. If  and  are all different then prove that 

Watch Video Solution

∣
∣
∣
∣
∣

x3 + 1 x2 x

y3 + 1 y2 y

z3 + 1 z2 z

∣
∣

∣

∣
∣

= 0 x, y, z

xyz = − 1

https://dl.doubtnut.com/l/_1OaRFD6xDNx4
https://dl.doubtnut.com/l/_wrVkYPxVkAqW
https://dl.doubtnut.com/l/_jcQTkBRwplhU
https://dl.doubtnut.com/l/_D6VmlFGynwtM
https://dl.doubtnut.com/l/_BFkYd7iOb6f3


10. Evaluate: 

Watch Video Solution

△

∣
∣

∣
∣

1 + a1 a2 a3

a1 1 + a2 a3

a1 a2 1 + a3

∣
∣

∣
∣

11. Show that 

Watch Video Solution

∣
∣
∣
∣

a + b + 2c a b

c b + c + 2a b

c a c + 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. Using properties of
 determinants, prove that

|aa + ba + b + c2a3a + 2b4a + 3b + 2c3a6a + 3b10a + 6b + 3c| = a3

https://dl.doubtnut.com/l/_BFkYd7iOb6f3
https://dl.doubtnut.com/l/_jVEPkjCYiZYK
https://dl.doubtnut.com/l/_ww4IZJZ9rO4H
https://dl.doubtnut.com/l/_kTLB4jGhABQz


Watch Video Solution

14. Using properties of determinants. Prove that

Watch Video Solution

|11 + p1 + p + q23 + 2p4 + 3p + 2q36 + 3p10 + 6p + 3q| = 1

15. Prove that

Watch Video Solution

∣
∣
∣
∣

1 + a 1 1

1 1 + b 1

1 1 1 + c

∣
∣

∣
∣

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

https://dl.doubtnut.com/l/_kTLB4jGhABQz
https://dl.doubtnut.com/l/_baUGiUgLjY0m
https://dl.doubtnut.com/l/_Cg5kUL76eGtZ
https://dl.doubtnut.com/l/_4BsiTX5DM8DB


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

18. If  then det

A

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 =

Watch Video Solution

∣
∣
∣
∣
∣

−bc b2 + bc c2 + bc

a2 + ac −ac c2 + ac

a2 + ab b2 + ab −ab

∣
∣

∣

∣
∣

(ab + bc + ca)2

https://dl.doubtnut.com/l/_Jo80HRXJJkGG
https://dl.doubtnut.com/l/_0TPLfdUgUqeD
https://dl.doubtnut.com/l/_bRLeONHxmT30


20. Prove that:

Watch Video Solution

| − 2aa + ba + cb + a − 2 + + ac + b − 2c| = 4(a + b)(b + c)(c + a)

21. Prove 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. If a+b+c=0, solve the equation: 

Watch Video Solution

∣
∣
∣
∣

a − x c b

c b − x a

b a c − x

∣
∣

∣
∣

= 0

https://dl.doubtnut.com/l/_NaHlm3cAlbtW
https://dl.doubtnut.com/l/_Td4MdnvXRVI6
https://dl.doubtnut.com/l/_gaLAV9iFk3dy
https://dl.doubtnut.com/l/_kWbxlISKUsUI


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

Watch Video Solution

25. If A  are the vertices of a triangle of area 6

square units, show that 

Watch Video Solution

(x, y), B(1, 2) and C(2, 1)

x + y = 15 or − 9

26. Examine whether points  are

collinear or not.

Watch Video Solution

( − 8, 3), (2, − 2) and ( − 4, 1)

27. (i) Find
equation of line joining (1,2) and (3,6) using determinants,
 (ii)

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

https://dl.doubtnut.com/l/_kWbxlISKUsUI
https://dl.doubtnut.com/l/_xbWaf0gsripc
https://dl.doubtnut.com/l/_PgUYQfpvtWWs
https://dl.doubtnut.com/l/_Sc0H88ULB5H5
https://dl.doubtnut.com/l/_1Ir711zx7sJo


Exercise

Watch Video Solution

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: ∣cos θ, − sin θ], [sin θ, cos θ]∣

https://dl.doubtnut.com/l/_1Ir711zx7sJo
https://dl.doubtnut.com/l/_qpsolKY8ZGJm
https://dl.doubtnut.com/l/_MPLUYgBEokKx
https://dl.doubtnut.com/l/_FyHSPal0Mazk
https://dl.doubtnut.com/l/_75TzjfE2AVsN


Watch Video Solution

5. Evaluate the following: 

Watch Video Solution

∣
∣
∣

, ], [ ,
∣
∣
∣

1

2

1

5

1

2

1

7

6. Evaluate the following: 

Watch Video Solution

∣
∣
∣

x2 − x + x − 1

x + 1 x + 1

∣
∣
∣

7. Evaluate:


Watch Video Solution

|a + ibc + id − c + ida − ib|

8. Evaluate the following: 

Watch Video Solution

∣
∣
∣

, 8], [4, 2]
1

2

https://dl.doubtnut.com/l/_75TzjfE2AVsN
https://dl.doubtnut.com/l/_DkTVlGIz0QGa
https://dl.doubtnut.com/l/_PqTQanKpnjA6
https://dl.doubtnut.com/l/_rhmGxvDq6I65
https://dl.doubtnut.com/l/_xpgykNqnTWPH


9. If 
, then show that 
.

Watch Video Solution

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

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

∣
∣

∣
∣

https://dl.doubtnut.com/l/_Q2NCTZflxERL
https://dl.doubtnut.com/l/_Wg9Z6AquKylA
https://dl.doubtnut.com/l/_dOVl1FHJtBdS
https://dl.doubtnut.com/l/_S9zLrFXYXihb


Watch Video Solution

13. Find the cofactor of  in 

Watch Video Solution

a12

∣
∣

∣
∣

2 −3 5

6 0 4

4 5 −7

∣
∣

∣
∣

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

∣
∣

∣
∣

https://dl.doubtnut.com/l/_S9zLrFXYXihb
https://dl.doubtnut.com/l/_LvRK6W6htwYS
https://dl.doubtnut.com/l/_7iAiPfYPXkPA
https://dl.doubtnut.com/l/_akbXfv7mvgbA
https://dl.doubtnut.com/l/_lN0I8jd6XHzG


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

∣
∣

∣
∣

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

∣
∣

∣

∣
∣

https://dl.doubtnut.com/l/_lN0I8jd6XHzG
https://dl.doubtnut.com/l/_RtLJARoy9jp8
https://dl.doubtnut.com/l/_Tv1QDj55KyGp
https://dl.doubtnut.com/l/_Iip2c74AKmvB


20. Evaluate the following: 

Watch Video Solution

∣
∣
∣
∣

43 3 6

35 21 4

17 9 2

∣
∣

∣
∣

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: 

h id l i

∣
∣
∣
∣

3 −4 5

1 1 −2

2 3 1

∣
∣

∣
∣

https://dl.doubtnut.com/l/_Iip2c74AKmvB
https://dl.doubtnut.com/l/_PqpmcpwhBiij
https://dl.doubtnut.com/l/_4zwCbH1K3fXB
https://dl.doubtnut.com/l/_GraXfXkzZCED
https://dl.doubtnut.com/l/_Si0XE13UxA1N


Watch Video Solution

24. Evaluate the following: 

Watch Video Solution

∣
∣
∣
∣

2 −1 −2

0 2 −1

3 −5 0

∣
∣

∣
∣

25. Evaluate the determinants 

Watch Video Solution

∣
∣
∣
∣

3 −1 −2

0 0 −1

3 −5 0

∣
∣

∣
∣

26. Evaluate the following: 

Watch Video Solution

∣
∣
∣
∣

0 1 2

−1 0 −3

−2 3 0

∣
∣

∣
∣

27. Evaluate the determinant Δ =

∣
∣

∣
∣

1 2 4

−1 3 0

4 1 0

∣
∣

∣
∣

https://dl.doubtnut.com/l/_Si0XE13UxA1N
https://dl.doubtnut.com/l/_KqhqMnQX2SrK
https://dl.doubtnut.com/l/_ZiPJ6sh0557i
https://dl.doubtnut.com/l/_sp5b5gL3y9F3
https://dl.doubtnut.com/l/_sGhpyGikTMfy


Watch Video Solution

28. Evaluate the following: If  find |A|

Watch Video Solution

A =
⎡
⎢
⎣

1 1 −2

2 1 −3

5 4 −9

⎤
⎥
⎦

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: 
∣
∣
∣
∣

1 1 bc

1 b ca

1 c ab

∣
∣

∣
∣

https://dl.doubtnut.com/l/_sGhpyGikTMfy
https://dl.doubtnut.com/l/_jnJyZqcnPGdD
https://dl.doubtnut.com/l/_ICdcA9l9z0MF
https://dl.doubtnut.com/l/_5K7XQpwvwL1V
https://dl.doubtnut.com/l/_LV1oB0pYsarY


Watch Video Solution

32. Evaluate the following: 

Watch Video Solution

∣
∣
∣
∣

x + λ x x

x x + λ x

x x x + λ

∣
∣

∣
∣

33. Evaluate the following: 

Watch Video Solution

∣
∣
∣
∣
∣

1 a a2 − bc

1 b b2 − ac

1 c c2 − ab

∣
∣

∣

∣
∣

34. Evaluate the following: 

Watch Video Solution

∣
∣
∣
∣
∣

1 1 1

α β γ

βγ gamaα αβ

∣
∣

∣

∣
∣

https://dl.doubtnut.com/l/_LV1oB0pYsarY
https://dl.doubtnut.com/l/_7pKfLxqLQtee
https://dl.doubtnut.com/l/_6xyNIhXJpLdW
https://dl.doubtnut.com/l/_vEhxcTKcisg4


35. Evaluate the following: 

Watch Video Solution

∣
∣
∣
∣
∣

a2 + 2a 2a + 1 1

2a + 1 a + 2 1

3 3 1

∣
∣

∣

∣
∣

36. Evaluate the following 

Watch Video Solution

∣
∣
∣
∣
∣

1 1 1

a2 b2 c2

a3 b3 c3

∣
∣

∣

∣
∣

37. Evaluate the following: 

Watch Video Solution

∣
∣
∣
∣
∣

a b c

a2 b2 c2

a3 b3 c3

∣
∣

∣

∣
∣

38. Evaluate the following: 

Watch Video Solution

∣
∣
∣
∣

1 a b + c

1 b c + a

1 c a + b

∣
∣

∣
∣

https://dl.doubtnut.com/l/_uWbL2JV1F9Df
https://dl.doubtnut.com/l/_Bi3GrnfLSvNu
https://dl.doubtnut.com/l/_KUXHqE5bILhm
https://dl.doubtnut.com/l/_nZoCdtyjoi6p


39. Evaluate the following: 

Watch Video Solution

∣
∣
∣
∣
∣

0 ab2 ac2

a2b 0 bc2

a2c cb2 0

∣
∣

∣

∣
∣

40. Evaluate the following: 

Watch Video Solution

∣
∣
∣
∣
∣

1 x y

1 x + y y

1 x x + y

∣
∣

∣

∣
∣

41. Evaluate the following: 

Watch Video Solution

∣∣[a, b + c, a2], [b, c + a, b62], [c, a + bc2]∣∣

42. Evaluate the following: 

Watch Video Solution

∣
∣
∣
∣

b + c a − b a

c + a b − c b

a + b c − a c

∣
∣

∣
∣

https://dl.doubtnut.com/l/_nZoCdtyjoi6p
https://dl.doubtnut.com/l/_ROLMH7V4qg4X
https://dl.doubtnut.com/l/_2wONzfOXKpaL
https://dl.doubtnut.com/l/_qr1gf6yOYX8W
https://dl.doubtnut.com/l/_fnYHvD531ZIZ


43. Evaluate the following: 

Watch Video Solution

∣
∣
∣
∣

a − b b − c c − a

b − c c − a a − b

c − a a − b b − c

∣
∣

∣
∣

44. Evaluate  where  is cube root of unity.

Watch Video Solution

∣
∣
∣
∣
∣

1 ω ω2

ω ω2 1

ω2 ω ω

∣
∣

∣

∣
∣

ω

45. If a,b,c are in A.P. find the value of:

Watch Video Solution

∣ ∣ 2y + 4, 5y + 7, 8y + a], [3y + 5, 6y + 8, 9y + b], [4y + 6, 7y + 9, 10y + c

46. Evaluate: 

h id l i

⎡
⎢
⎣

x y x + y

y x + y x

x + y x y

⎤
⎥
⎦

https://dl.doubtnut.com/l/_fnYHvD531ZIZ
https://dl.doubtnut.com/l/_RAd0jKyzAcpE
https://dl.doubtnut.com/l/_VEWOdnk5RhbI
https://dl.doubtnut.com/l/_JCkINr5ApP4L
https://dl.doubtnut.com/l/_JbYNF0IDThdc


Watch Video Solution

47. factorise: 

Watch Video Solution

∣
∣
∣
∣
∣

x y z

x2 y2 z2

yz zx xy

∣
∣

∣

∣
∣

48. For a fixed positive integer n prove that:

)

Watch Video Solution

D =

∣
∣

∣

∣
∣

n ! (n + 1) ! (n + 2) !

(n + 1) ! (n + 2) ! (n + 3) !

(n + 2) ! (n + 3) ! (n + 4) !

∣
∣

∣

∣
∣

= (n !)3(2n3 + 8n2 + 10n + 4

49. Prove that

Watch Video Solution

∣
∣
∣
∣
∣

1 a2 + bc a3

1 b2 + ca b3

1 c2 + ca c3

∣
∣

∣

∣
∣

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

https://dl.doubtnut.com/l/_JbYNF0IDThdc
https://dl.doubtnut.com/l/_paJLuLBWjPkM
https://dl.doubtnut.com/l/_MblEWCGtkQ3Q
https://dl.doubtnut.com/l/_o3sxaSXKgZYc
https://dl.doubtnut.com/l/_lrYR5RzlieGh


50. Q. 

Watch Video Solution

∣
∣
∣
∣
∣

x + y x x

15x + 4y 4x 2x

10x + 8y 8x 3x

∣
∣

∣

∣
∣

= x3

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: |[1,x+y, x^2+y^2],[1, y+z,

y^2+z^2],[1, z+x, z^2+x^2]|= (x-y)(y-z)(z-x) `

Watch Video Solution

53. Prove 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/_lrYR5RzlieGh
https://dl.doubtnut.com/l/_i5G6NdgA5lM3
https://dl.doubtnut.com/l/_jWyIr4yIZLfX
https://dl.doubtnut.com/l/_Nkgvce9YcZsi


54. Prove that

Watch Video Solution

∣
∣
∣
∣

a + b + c −c −b

−c a + b + c −a

−b −a a + b + c

∣
∣

∣
∣

= 2(a + b)(b + c)(c + a)

55. Prove 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

https://dl.doubtnut.com/l/_Nkgvce9YcZsi
https://dl.doubtnut.com/l/_ciwEFQ6JrWeh
https://dl.doubtnut.com/l/_DvEdK0WuTPMo
https://dl.doubtnut.com/l/_sRCSgzzm9E1Y


57. Prove that 

Watch Video Solution

∣
∣
∣
∣

a b − c c + b

a + c b c − a

a − b a + b c

∣
∣

∣
∣

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

58. Prove that 

Watch Video Solution

∣
∣
∣
∣
∣

y + z x y

z + x z x

x + y y z

∣
∣

∣

∣
∣

= (x + y + z)(x − z)
2

59. Prove that

Watch Video Solution

∣
∣
∣
∣
∣

(b + c)
2

a2 bc

(c + a)
2

b2 ca

(a + b)
2

c2 ab

∣
∣

∣

∣
∣

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

https://dl.doubtnut.com/l/_aGPmecJmbZql
https://dl.doubtnut.com/l/_xRBoLpDHcL9h
https://dl.doubtnut.com/l/_9ysguCqkqmOH


60. Prove that

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)

61. Using properties of determinants, prove that:

Watch Video Solution

∣
∣
∣
∣
∣

b2 + c2 a2 a2

b2 c2 + a2 b2

c2 c2 a2 + b2

∣
∣

∣

∣
∣

= 4a2b2c2

62. 

Watch Video Solution

⎡
⎢
⎣

a b ax + by

b c bx + cy

ax + by bx + cy 0

⎤
⎥
⎦

= (b2 − ac)(ax2 + 2bxy + cy2)

https://dl.doubtnut.com/l/_eJndMj98gbX7
https://dl.doubtnut.com/l/_peb09uh86mB6
https://dl.doubtnut.com/l/_p9nCVkRiv1we


63. Prove that:

Watch Video Solution

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

64. Prove that 

Watch Video Solution

∣
∣
∣
∣
∣

cosα cos β cosα sinβ sinα

−sinβ cos β 0

sinα cos β sinα sinβ cosα

∣
∣

∣

∣
∣

= cos 2α

65. 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. Show 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/_VC8Jeu70hqO1
https://dl.doubtnut.com/l/_t1TQPOcTVChc
https://dl.doubtnut.com/l/_gVFI9BiLT4In
https://dl.doubtnut.com/l/_0PbfG6b8tNnp


67. If  then prove that  is

independent of alpha, beta, gamma and delta.

Watch Video Solution

△ =

∣
∣

∣

∣
∣

sinα cosα sin(α + δ)

sinβ cos β sin(β + δ)

sinγ cos γ sin(γ + δ)

∣
∣

∣

∣
∣

△

68. Prove that  is independent of theta

Watch Video Solution

∣
∣
∣
∣

x sin θ cos θ

−sin θ −x 1

cos θ 1 x

∣
∣

∣
∣

69. 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)

https://dl.doubtnut.com/l/_0PbfG6b8tNnp
https://dl.doubtnut.com/l/_Qno1SM2XIrN2
https://dl.doubtnut.com/l/_SHpNlIRj9FBI
https://dl.doubtnut.com/l/_a38knpsFRqJ5


70. Show without expanding at any stage that:

Watch Video Solution

[ , a2, bc], [ , b2, ca], [ , c2, ab] ∣ = 0
1

a

1

b

1

c

71. Show without expanding at any stage that:

Watch Video Solution

[1, a, b + c], [1, b, c + a], [1, c, a + b] ∣ = 0

72. Show without expanding at any stage that:

Watch Video Solution

[ , a, bc], [ , b, ca], [ , c, ab] ∣ = 0
1

a

1

b

1

c

73. Show without expanding at any stage that: 
∣
∣
∣
∣
∣

1 bc a(b + c)

1 ca b(c + a)

1 ab c(a + b)

∣
∣

∣

∣
∣

= 0

https://dl.doubtnut.com/l/_CdLAz3zBfnjj
https://dl.doubtnut.com/l/_rEVt3qqCnbaW
https://dl.doubtnut.com/l/_b4otHLm2jtAx
https://dl.doubtnut.com/l/_bGLjb0uXhnvn


Watch Video Solution

74. Show without expanding at any stage that:

Watch Video Solution

[x + y, y + z, z + x], [z, x, y], [1, 1, 1] ∣ = 0

75. Show without expanding at any stage that:

Watch Video Solution

[x, a, x + a], [y, b, y + b], [z, c, z + c] ∣ = 0

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

that 

Watch Video Solution

∣
∣
∣
∣

2 7 65

3 8 75

5 9 86

∣
∣

∣
∣

= 0

https://dl.doubtnut.com/l/_bGLjb0uXhnvn
https://dl.doubtnut.com/l/_pZUAw80PzAFp
https://dl.doubtnut.com/l/_B9GceaCnf04B
https://dl.doubtnut.com/l/_o6jmGD1fEms7


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],

78. Show without expanding at any stage that:

Watch Video Solution

[0, sinα − cosα], [ − sinα, 0, sinβ], [cosαs − sinβ, 0] ∣ = 0

79. Show without expanding at any stage that:

Watch Video Solution

[0, a, − b], [ − a, 0, − c], [b, c, 0] ∣ = 0

80. Show without expanding at any stage that:

=2 
∣
∣
∣
∣
∣

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

∣
∣

∣

∣
∣

https://dl.doubtnut.com/l/_QjzSizQBqCVC
https://dl.doubtnut.com/l/_MFTCW41zNShG
https://dl.doubtnut.com/l/_dlQ0LAEGF4pY
https://dl.doubtnut.com/l/_PrTKCB7DFivb


Watch Video Solution

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

82. Show without expanding at any stage that:

Watch Video Solution

det
⎡
⎢
⎣

a b c

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

x y z

⎤
⎥
⎦

= 0

83. Show without expanding at any stage that:

Watch Video Solution

[1, a, bc], [1, b, ca], [1, c, ab]| = |[1, a, a2], [1, b, b2], [1, c, c2]∣∣

https://dl.doubtnut.com/l/_PrTKCB7DFivb
https://dl.doubtnut.com/l/_R4nYIfe1koYp
https://dl.doubtnut.com/l/_RFuA75YofiMD
https://dl.doubtnut.com/l/_UyhQAdXQegsC
https://dl.doubtnut.com/l/_jPDsRAYZtgSt


84. Show without expanding at any stage that:

Watch Video Solution

[a, a2, bc], [b, b2, ca], [c, c2, ab]| = |[1, a2, a3], [1, b2, b3], [1, c2, c3]∣∣

85. Solve the equation: 

Watch Video Solution

∣
∣
∣

2 4

5 1

∣
∣
∣

=
∣
∣
∣

2x 4

6 x

∣
∣
∣

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

∣
∣
∣

https://dl.doubtnut.com/l/_jPDsRAYZtgSt
https://dl.doubtnut.com/l/_8sjHrfVIP2nP
https://dl.doubtnut.com/l/_AmKLJ5p6nODE
https://dl.doubtnut.com/l/_u58APzmQ0OAj


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

90. Solve the equation: 

Watch Video Solution

∣
∣
∣
∣

x + a b c

a x + b c

a b x + c

∣
∣

∣
∣

= 0

91. Solve the equation: 

Watch Video Solution

∣
∣
∣
∣

x 1 1

1 x 1

1 1 x

∣
∣

∣
∣

= 0

https://dl.doubtnut.com/l/_TAKNnmyFDsPd
https://dl.doubtnut.com/l/_ApYLutkXgoU2
https://dl.doubtnut.com/l/_4hLfgBHb847F
https://dl.doubtnut.com/l/_VwAm7d2gq6VZ


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

Watch Video Solution

( − 2, 4), (2, − 6), (5, 4)

93. Find area the triangle with at the point given in each of the following

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

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)

https://dl.doubtnut.com/l/_VwAm7d2gq6VZ
https://dl.doubtnut.com/l/_fjrXplL8zafA
https://dl.doubtnut.com/l/_f94gMreXB5Ho
https://dl.doubtnut.com/l/_aNQ4RzJqjM9q
https://dl.doubtnut.com/l/_wvtteszxLeis


Watch Video Solution

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

Watch Video Solution

( − 3, 2), (5, 4), (7, − 6)

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)

https://dl.doubtnut.com/l/_wvtteszxLeis
https://dl.doubtnut.com/l/_TzAm9tqS3Lsa
https://dl.doubtnut.com/l/_0B55V6byVeiN
https://dl.doubtnut.com/l/_hbnApa4faVfR


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).

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 4 sq. units and vertices are:

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

https://dl.doubtnut.com/l/_sSAJNYINvhnN
https://dl.doubtnut.com/l/_w2x67eW3kJRX
https://dl.doubtnut.com/l/_09IrlmBYvdou
https://dl.doubtnut.com/l/_nGnKkumJyVHR


Watch Video Solution

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

Watch Video Solution

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

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

https://dl.doubtnut.com/l/_nGnKkumJyVHR
https://dl.doubtnut.com/l/_7lEn1QgtrvQ7
https://dl.doubtnut.com/l/_aGuLp32bYY5G
https://dl.doubtnut.com/l/_s9vpPwvr0AYB
https://dl.doubtnut.com/l/_J8RowIoBOHp4


107. Prove that the points (a+b+c),(b,c+a) and (c,a+b) are collinear.

Watch Video Solution

108. If the points  are collinear, show

that 

Watch Video Solution

(a, b), (a1, b10 and (a − a1, b − b1)

=
a

a1

b

b1

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

https://dl.doubtnut.com/l/_J8RowIoBOHp4
https://dl.doubtnut.com/l/_zRkVcAMwnJls
https://dl.doubtnut.com/l/_jGS0z90n36UO
https://dl.doubtnut.com/l/_Pwdwjf7QX3tB
https://dl.doubtnut.com/l/_mpABhWPNSFMq


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

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

determinants and find 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/_nq3Hn6CEvt7o
https://dl.doubtnut.com/l/_yXEs02H9FOMN

