
MATHS

BOOKS - RD SHARMA MATHS (ENGLISH)

DETERMINANTS

Others

1. If  is a quadratic function such that 

 and  �nd  by using determinants.

Also, �nd 

Watch Video Solution

f(x) = ax2 + bx + c

f(1) = 8, f(2) = 11 f( − 3) = 6 f(x)

f(0).

2. The sum of three numbers is 6. If we multiply the third number 2 and

add the �rst number to the result, we get 7. Be adding second and third

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_Nq2HXGkwSYRF
https://dl.doubtnut.com/l/_p9Gm7uZ9hv7g


numbers to three times the �rst number we get 12. Use determinants to

�nd the numbers.

Watch Video Solution

3. For what values of  and  , the following system of equations is

consistent?

 

 

Watch Video Solution

a b

x + y + z = 6

2x + 5y + az = b

x + 2y + 3z = 14

4. Determine the values of  for which the following system of equations :

, ,  has non-trival

solutions.

Watch Video Solution

λ

λx + 3y − z = 1 x + 2y + z = 2 −λx + y + 2z = − 1

https://dl.doubtnut.com/l/_p9Gm7uZ9hv7g
https://dl.doubtnut.com/l/_h4Qbo1bbfRw1
https://dl.doubtnut.com/l/_s46vm7iRurgq
https://dl.doubtnut.com/l/_uiVonLNBRJgk


5. Using determinants, show that the following system of linear equation

is inconsistent:  

Watch Video Solution

x − 3y + 5z = 4 2x − 6y + 10z = 11

3x − 9y + 15z = 12

6. By using determinants, solve the following system of equations:

, , .

Watch Video Solution

x + y + z = 1 x + 2y + 3z = 4 x + 3y + 5z = 7

7. Solve the following system of equations by using determinants:

, , .

Watch Video Solution

x + y + z = 1 ax + by + cz = k a2x + b2y + c2z = k2

8. Using Cramers rule, solve the following system of linear equations:

, (a + b)x − (a − b)y = 4ab (a − b)x + (a + b)y = 2(a2 − b2)

https://dl.doubtnut.com/l/_uiVonLNBRJgk
https://dl.doubtnut.com/l/_dj06Gh8Qx71n
https://dl.doubtnut.com/l/_h8LwjDazBtDU
https://dl.doubtnut.com/l/_VcsrSEp73mIJ


Watch Video Solution

9. If  then the value of  is (a) 4

(b) 8 (c) 16 (d) 32

Watch Video Solution

∣
∣
∣
∣
∣

a p x

b q y

c r z

∣
∣ 
∣ 
∣
∣

= 16,
∣
∣ 
∣ 
∣
∣

p + x a + x a + p

q + y b + y b + q

r + z c + z c + r

∣
∣ 
∣ 
∣
∣

10. The value of  is

Watch Video Solution

∣∣111nCn+ 2
1 Cn+ 4

1 Cn
1 C

n+ 2
2 Cn+ 4

2 C2∣∣

11. Solve the following system of homogeneous equations: 

 

Watch Video Solution

x + y − z = 0

x − 2y + z = 0 3x + 6y − 5z = 0

https://dl.doubtnut.com/l/_VcsrSEp73mIJ
https://dl.doubtnut.com/l/_pmNUvABdwEH1
https://dl.doubtnut.com/l/_5hAXhGtbJDoz
https://dl.doubtnut.com/l/_yRw47TT84BTs


12. For what values of  the system of equations 

  has: (i) a unique solution (ii) in�nitely

many solutions no solution

Watch Video Solution

aandb, 2x + ay + 6z = 8

x + 2y + bz = 5 x + y + 3z = 4

13. If  are di�erent from zero and  then

the value of  is (a)  (b)  (c) 

(d) 

Watch Video Solution

x, y, z
∣
∣ 
∣ 
∣
∣

1 + x 1 1

1 1 + y 1

1 1 1 + z

∣
∣ 
∣ 
∣
∣

= 0

x− 1 + y− 1 + z − 1 xyz x− 1y− 1z − 1 −x − y − z

−1

14. Evaluate the following determinants:  (ii)

  (iv) 

Watch Video Solution

|x − 7x5x + 1|

|cos θ − sin θ sin θ cos θ| ∣∣cos 150sin 150sin 750cos 750∣∣

|a + ibc + id − c + ida − ib|

https://dl.doubtnut.com/l/_fminKCyBTrmp
https://dl.doubtnut.com/l/_H09pexhnRZ6S
https://dl.doubtnut.com/l/_iiaNSqAeaazj


15. If [] denotes the greatest integer less than or equal to the real number

under consideration and  the value

of the determinant  is

Watch Video Solution

−1 ≤ x < 0, 0 ≤ y < 1, 1 ≤ z < 2,

∣
∣
∣
∣
∣

[x] + 1 [y] [z]

[x] [y] + 1 [z]

[x] [y] [z] + 1

∣
∣ 
∣ 
∣
∣

16. Let =  . Find possible values of x and y are natural

numbers.

Watch Video Solution

∣
∣
∣

3 y

x 1

∣
∣
∣

∣
∣
∣

3 2

4 1

∣
∣
∣

17. If  �nd the value of x

Watch Video Solution

∣
∣
∣

x − 2 −3

3x 2x

∣
∣
∣

= 3

18. Let  where . ThenA =
∣
∣ 
∣
∣

1 sin θ 1

−sin θ 1 sin θ

−1 −sin θ 1

∣
∣ 
∣
∣

, 0 ≤ θ ≤ 2π

https://dl.doubtnut.com/l/_HBerrLyNmgI8
https://dl.doubtnut.com/l/_I6A8CxsjJjCh
https://dl.doubtnut.com/l/_epdcUyR5GT1R
https://dl.doubtnut.com/l/_opVHPpx6wD1v


A. (a) 

B. (b) 

C. (c) 

D. (d) 

Answer: null

Watch Video Solution

Det(A) = 0

Det(A) ∈ (2, ∞)

Det(A) ∈ (2, 4)

Det(A) ∈ [2, 4]

19. Find the minors and cofactors of elements of the matrix

Watch Video Solution

A = [aij] =
⎡
⎢
⎣

1 3 −2

4 −5 6

3 5 2

⎤
⎥
⎦

20. Evaluate  by two methods

Watch Video Solution

=

∣
∣ 
∣
∣

−1 6 −2

2 1 1

4 1 −3

∣
∣ 
∣
∣

https://dl.doubtnut.com/l/_opVHPpx6wD1v
https://dl.doubtnut.com/l/_7yxifz0DzslU
https://dl.doubtnut.com/l/_MPItihyFFUWg


21. If  , �nd the determinant of the matrix 

Watch Video Solution

A = [1321] A2 − 2A.

22. Determine the values of x for which the matrix A=

 is singular.

Watch Video Solution

⎡
⎢
⎣

x + 1 −3 4

−5 x + 2 2

4 1 x − 6

⎤
⎥
⎦

23. The value of the determinant  is (a) 

 (b)  (c)  (d) 

Watch Video Solution

∣
∣
∣
∣
∣

x x + y x + 2y

x + 2y x x + y

x + y x + 2y x

∣
∣ 
∣ 
∣
∣

9x2(x + y) 9y2(x + y) 3y2(x + y) 7x2(x + y)

https://dl.doubtnut.com/l/_MPItihyFFUWg
https://dl.doubtnut.com/l/_o6Y5aDM9cN1a
https://dl.doubtnut.com/l/_Gfirpb6eYAMh
https://dl.doubtnut.com/l/_xJBKYmFyLNGU


24. The number of distinct real roots of 

lies in the interval  is 1 (b) 2 (c) 3 (d) 0

Watch Video Solution

∣
∣
∣
∣

cos ecx secx secx

secx cos ecx secx

secx secx cos ecx

∣
∣ 
∣
∣

= 0

− ≤ x ≤
π

4

π

4

25. Let  then  is equal to (a) (b) 

(c) 2 (d) 3

Watch Video Solution

f(x) =

∣
∣ 
∣
∣

cos x x x

2 sinx x 2x

sinx x x

∣
∣ 
∣
∣

, lim
x→ 0

f(x)

x2
0 −1

26. A triangle has its three sides equal to  . If the coordinates of

its vertices are  show that 

Watch Video Solution

a, b and c

A(x1, y1), B(x2, y2) and C(x3, y3),

∣
∣
∣
∣
∣

x1 y1 2

x2 y2 2

x3 y3 2

∣
∣ 
∣ 
∣
∣

2

= (a + b + c)(b + c − a)(c + a − b)(a + b − c)

https://dl.doubtnut.com/l/_NPtzoadBm29y
https://dl.doubtnut.com/l/_CS5iy5ajvCym
https://dl.doubtnut.com/l/_L3SeKkx3hYpc
https://dl.doubtnut.com/l/_PXinoEzkYWIE


27. Solve the following system of equations using Cramers rule.

Watch Video Solution

5x − 7y + z = 11, 6x − 8y − z = 15 and 3x + 2y − 6z = 7

28. Let  where  Then 

 (b)   (d) 

Watch Video Solution

A =
∣
∣ 
∣
∣

1 sin θ 1

−sin θ 1 sin θ

−1 −sin θ 1

∣
∣ 
∣
∣

, 0 ≤ θ ≤ 2π.

Det(A) = 0 Det(A) ∈ (2, ∞) Det(A) ∈ (2, 4) Det(A) ∈ [2, 4]

29. Prove the identities:  

Watch Video Solution

∣
∣
∣
∣

a b − c c − b

a − c b c − a

a − b b − a c

∣
∣ 
∣
∣

= (a + b − c)(b + c − a)(c + a − b)

https://dl.doubtnut.com/l/_PXinoEzkYWIE
https://dl.doubtnut.com/l/_uWNT9ho3oVnA
https://dl.doubtnut.com/l/_cWHjjAad9W4m


30. Prove the identity: 

Watch Video Solution

∣
∣
∣
∣
∣

b2 + c2 ab ac

ba c2 + a2 bc

ca cb a2 + b2

∣
∣ 
∣ 
∣
∣

= 4a2b2c2

31.  equal to : (A)  (B)  (C)

 (D) None of These

Watch Video Solution

∣
∣
∣
∣
∣
∣

c c

a a

b b

∣
∣ 
∣ 
∣ 
∣
∣

a2 + b2

c

b2 + c2

a

a2 + c2

b

4abc a2 + b2 + c2

(a + b + c)
2

32. Prove that identities: 

Watch Video Solution

∣
∣
∣
∣
∣

−bc b2 + bc c2 + bc

a2 + ac −ac c2 + ac

a2 + ab b2 + ab −ab

∣
∣ 
∣ 
∣
∣

= (ab + bc + ac)3

https://dl.doubtnut.com/l/_N20flKRMttva
https://dl.doubtnut.com/l/_1Kxofsh6zijH
https://dl.doubtnut.com/l/_R101INwlUvJF


33. Without expanding, prove that

Watch Video Solution

|abcxyzpqr| = |xyzpqrabc| = |ybqxapzcr|

34. If  �nd the value of 

Watch Video Solution

∣
∣
∣
∣
∣

p b c

a q c

a b r

∣
∣ 
∣ 
∣
∣

= 0,

+ + , p ≠ a, q ≠ b, r ≠ c.
p

p − a

q

q − b

r

r − c

35. Find the equation of the line joining  using

determinants and �nd  if  is appoint such that area of  is

3sq. units.

Watch Video Solution

A(1, 3)andB(0, 0)

k D(k, 0) ABD

https://dl.doubtnut.com/l/_a0lAbtbi2k7v
https://dl.doubtnut.com/l/_CKbvX3dwJZMb
https://dl.doubtnut.com/l/_3n86MjmJmpcZ


36. If  and  are vertices of an equilateral

triangle whose each side is equal to  , then prove that

Watch Video Solution

A(x1, y1), B(x2, y2) C(x3, y3)

a

∣
∣
∣
∣
∣

x1 y1 2

x2 y2 2

x3 y3 2

∣
∣ 
∣ 
∣
∣

2

= 3a4

37. If   (b) 

 (c)  

Watch Video Solution

f(x) = |0x − ax − bx + a0x − cx + bx + c0|, then f(x) = 0

f(b) = 0 f(0) = 0 f(1) = 0

38. Prove the identities:

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/_2UTw93aNkdcK
https://dl.doubtnut.com/l/_eVsOAMwmrc5q
https://dl.doubtnut.com/l/_Kgi3eLMltiDZ
https://dl.doubtnut.com/l/_utcWnyHf2xHg


39. Prove the identities: 

=x y z (x-y)(y-z)(z-x)(x+y+z)

Watch Video Solution

∣
∣
∣
∣
∣

z x y

z2 x2 y2

z4 x4 y4

∣
∣ 
∣ 
∣
∣

=

∣
∣ 
∣ 
∣
∣

x y z

x2 y2 z2

x4 y4 z4

∣
∣ 
∣ 
∣
∣

=

∣
∣ 
∣ 
∣
∣

x2 y2 z2

x4 y4 z4

x y z

∣
∣ 
∣ 
∣
∣

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

is zero: 

Watch Video Solution

|sinα cosαcos(α + δ)sinβ cos βcos(β + δ)sinγ cos γcos(γ + δ)|

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

is zero: 

Watch Video Solution

∣
∣
∣
∣
∣
∣

(2x + 2−x)
2

(2x − 2− 1)
2

1

(3x + 3− 1)
2

(3x − 3−x)
2

1

(4x + 4−x)
2

(4x − 4−x)
2

1

∣
∣ 
∣ 
∣ 
∣
∣

https://dl.doubtnut.com/l/_utcWnyHf2xHg
https://dl.doubtnut.com/l/_5c1aZC4aRBKL
https://dl.doubtnut.com/l/_DEtCWxS0ZwHt


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

is zero: 

Watch Video Solution

∣
∣
∣
∣
∣

1 a a2 − bc

1 b b2 − ac

1 c c2 − ab

∣
∣ 
∣ 
∣
∣

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

is zero: 

Watch Video Solution

|a + b2a + b3a + b2a + b3a + b4a + b4a + b5a + b6a + b|

44. Using the properties of determinants, prove that following

A. 1.(a+b+c)

B. null

C. null

∣
∣
∣
∣

a − b − c 2a 2a

2b b − c − a 2b

2c 2c c − a − b

∣
∣ 
∣
∣

= (a + b + c)3

https://dl.doubtnut.com/l/_WdziGCzYVxaQ
https://dl.doubtnut.com/l/_nlxo5Xsu7hh4
https://dl.doubtnut.com/l/_1theDn5COoaF


D. null

Answer: null

Watch Video Solution

45. Prove the identities: 

Watch Video Solution

∣
∣
∣
∣

a b c

a − b b − c c − a

b + c c + a a + b

∣
∣ 
∣
∣

= a3 + b3 + c3 − 3abc

46. For any , the value of determinant  is:

Watch Video Solution

△ ABC

∣
∣ 
∣ 
∣
∣

sin2 A cot A 1

sin2 B cot B 1

sin2 C cot C 1

∣
∣ 
∣ 
∣
∣

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

is zero:

|cos(x + y) − sin(x + y)cos 2y sinx cos x siny − cos x sinx  − cos y|

https://dl.doubtnut.com/l/_1theDn5COoaF
https://dl.doubtnut.com/l/_83ynDDDZG1HC
https://dl.doubtnut.com/l/_6jhco5OZqlUU
https://dl.doubtnut.com/l/_X5zDVynokjTz


Watch Video Solution

48. If  then the determinant =

lies in the interval (a)  (b)  (c)  (d) 

Watch Video Solution

x, y ∈ R,
∣
∣ 
∣ 
∣
∣

cos x −sinx 1

sinx cos x 1

cos(x + y) −sin(x + y) 0

∣
∣ 
∣ 
∣
∣

[ − √2, √2] [ − 1, 1] [ − √2, 1]

[ − 1, − √2]

49. The maximum value of  is (  is real) (A) 

 (B)  (C)  (D) 

Watch Video Solution

Δ =

∣
∣ 
∣
∣

1 1 1

1 1 + sin θ 1

1 + cos θ 1 1

∣
∣ 
∣
∣

θ

1

2

√3

2
√2 −

√3

2

50. 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/_X5zDVynokjTz
https://dl.doubtnut.com/l/_I7dFVIUr55og
https://dl.doubtnut.com/l/_7cDp2FvxniVV
https://dl.doubtnut.com/l/_N8Zr5kZthNyj


51. 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

52. If  is a positive integer and

 .

Prove that  .

Watch Video Solution

m

Dr = ∣∣2r − 1 mCr1m
2 − 12mm + 1s ∈2 (m2)s ∈2 (m)s ∈2 (m + 1)∣∣

m

∑
r= 0

Dr = 0

53. Without expanding, show that

Watch Video Solution

Delta = ∣∣(a − x)2(a − y)2(a − z)2(b − x)2(b − y)2(b − z)2(c − x)2(c − y)

https://dl.doubtnut.com/l/_N8Zr5kZthNyj
https://dl.doubtnut.com/l/_WHvevRPhAksw
https://dl.doubtnut.com/l/_Ocfrnfxz4xQQ
https://dl.doubtnut.com/l/_Hbv9PXDiJscV


54. Let  Show that 

Watch Video Solution

Δr =

∣
∣ 
∣ 
∣ 
∣
∣

r x

2r − 1 y n2

3r − 2 z

∣
∣ 
∣ 
∣ 
∣
∣

.

n ( n+ 1 )

2

n ( 3n− 1 )

2

n

∑
r= 1

Δr = 0

55. If  Show that 

Watch Video Solution

Δr =

∣
∣ 
∣ 
∣
∣

2r− 1 2.3r− 1 4. 5r− 1

x y z

2n − 1 3n − 1 5n − 1

∣
∣ 
∣ 
∣
∣

.

n

∑
r= 1

Δr = Constant

56. Find a quadratic polynomial  whose zeros are the maximum and

minimum values of the function:

Watch Video Solution

ϕ(x)

f(x) =

∣
∣ 
∣ 
∣
∣

1 + sin2 x cos2 x sin 2x

sin2 x 1 + cos2 x sin 2x

sin2 x cos2 x 1 + sin 2x

∣
∣ 
∣ 
∣
∣

https://dl.doubtnut.com/l/_0BvGvvAHsM5L
https://dl.doubtnut.com/l/_uBNcEijDAuox
https://dl.doubtnut.com/l/_mJb1IJbmFoUn


57. Let  Prove that

Watch Video Solution

f(x) =

∣
∣ 
∣ 
∣
∣

secx cos x sec2 x + cot x cos ecx

cos2 x cos2 x cos ec2x

1 cos2 x cos2 x

∣
∣ 
∣ 
∣
∣

∫
0

f(x)dx = − −

π

2 π

4

8

15

58. 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)

59. If  are real numbers, prove that 

 where 

is a complex cube root of unity.

Watch Video Solution

a, b, c

∣
∣
∣
∣

a b c

b c a

c a b

∣
∣ 
∣
∣

= − (a + b + c)(c + bw + cw2)(a + bw2 + cw), w

https://dl.doubtnut.com/l/_vRL8yzyHaMBC
https://dl.doubtnut.com/l/_4A2E53fAjRIj
https://dl.doubtnut.com/l/_23XRZjNVhUom


60. Solve: 

Watch Video Solution

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

61. Show that:

.

Watch Video Solution

∣
∣
∣
∣

3a −a + b −a + c

−b + a 3b −b + c

−c + a −c + b 3c

∣
∣ 
∣
∣

= 3(a + b + c)(ab + bc + ca)

62. If a,b,c are all distinct and  =0, show that

abc(ab+bc+ac) = a+b+c

Watch Video Solution

∣
∣
∣
∣
∣

a a3 a4 − 1

b b3 b4 − 1

c c3 c4 − 1

∣
∣ 
∣ 
∣
∣

63. Solve :  = 
∣
∣
∣
∣

x − 2 2x − 3 3x

−4x − 4 2x − 9 3x − 16

x − 8 2x − 27 3x − 64

∣
∣ 
∣
∣

0

https://dl.doubtnut.com/l/_F3xmyDZjLwG1
https://dl.doubtnut.com/l/_SI50DNVa3yDJ
https://dl.doubtnut.com/l/_zOaLMj426cAx
https://dl.doubtnut.com/l/_qe0CIeeAXje9


Watch Video Solution

64. If  , prove that 

Watch Video Solution

x + y + z = 0

∣
∣ 
∣ 
∣
∣

xa yb zc

yc za xb

zb xc ya

∣
∣ 
∣ 
∣
∣

= xyz

∣
∣ 
∣
∣

a b c

c a b

b c c

∣
∣ 
∣
∣

65. If a , b , c are all positive and are pth ,qth and rth terms of a G.P., then

show that 

Watch Video Solution

=

∣
∣ 
∣ 
∣
∣

loga p 1

log b q 1

log c r 1

∣
∣ 
∣ 
∣
∣

= 0

66. Prove that:  is divisible by  and

�nd the quotient.

Watch Video Solution

∣
∣
∣
∣
∣

bc − a2 ca − b2 ab − c2

ca − b2 ab − c2 bc − a2

ab − c2 bc − a2 ca − b2

∣
∣ 
∣ 
∣
∣

a + b + c

https://dl.doubtnut.com/l/_qe0CIeeAXje9
https://dl.doubtnut.com/l/_UaYoKGux7gD0
https://dl.doubtnut.com/l/_aZNfudlCgoOl
https://dl.doubtnut.com/l/_WMUBU96xHiIJ
https://dl.doubtnut.com/l/_NmasNkvOF5Xk


67. 

Watch Video Solution

∣
∣
∣
∣
∣

bc − a2 ca − b2 ab − c2

ca − b2 ab − c2 bc − a2

ab − c2 bc − a2 ca − b2

∣
∣ 
∣ 
∣
∣

=
∣
∣ 
∣
∣

a b c

b c a

c a b

∣
∣ 
∣
∣

2

68. 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

69. Show that 

Watch Video Solution

∣
∣
∣
∣
∣

b2 + c2 ab ac

ba c2 + a2 bc

ca cb a2 + b2

∣
∣ 
∣ 
∣
∣

= 4a2b2c2

70. Prove that:

∣
∣
∣
∣
∣

a b ax + by

b c bx + cy

ax + by bx + cy 0

∣
∣ 
∣ 
∣
∣

= (b2 − ac)(ax2 + 2bxy + cy2)

https://dl.doubtnut.com/l/_NmasNkvOF5Xk
https://dl.doubtnut.com/l/_MME2ICIXWMgu
https://dl.doubtnut.com/l/_C5vEENRbRbN7
https://dl.doubtnut.com/l/_lmo680GRgS5A


Watch Video Solution

71. Without expanding the determinant, show that  is a factor

of the determinant 

Watch Video Solution

(a + b + c)

∣
∣
∣
∣

a b c

b c a

c a b

∣
∣ 
∣
∣

72. If  and  prove that: 

Watch Video Solution

m ∈ N m ≥ 2,

|111mC1
m + 1C1

m + 2C1
mC2

m + 1C2
m + 2C2

| = 1

73. Evaluate: =

Watch Video Solution

∣
∣
∣
∣

10! 11! 12!

11! 12! 13!

12! 13! 14!

∣
∣ 
∣
∣

https://dl.doubtnut.com/l/_lmo680GRgS5A
https://dl.doubtnut.com/l/_d5bnCL4ohZ1W
https://dl.doubtnut.com/l/_HyxIT4Xl4FAp
https://dl.doubtnut.com/l/_gMUo2tglsxxI


74. Show that:

Watch Video Solution

|b + cc + aa + bq + rr + pp + qy + zz + xx + y| = 2|abcpqrxyz|

75. Prove 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

76. If  are roots of the equation  prove that 

Watch Video Solution

a, b, c, x3 + px + q = 0,

∣
∣
∣
∣

a b c

b c a

c a b

∣
∣ 
∣
∣

= 0

77. If  and  , then prove that a + b + c ≠ 0 |abcbcacab| = 0 a = b = ⋅

https://dl.doubtnut.com/l/_sDG6EREpnVUi
https://dl.doubtnut.com/l/_XdVIEdUKMSWW
https://dl.doubtnut.com/l/_UD94JUnpdEYO
https://dl.doubtnut.com/l/_OOZydCTp9osM


Watch Video Solution

78. Let and  detnote the sides and  respectively of

triangle . If . �nd the value of 

Watch Video Solution

a, b c BC, CA AB

ABC

∣
∣ 
∣
∣

1 a b

1 c a

1 b c

∣
∣ 
∣
∣

= 0

sin2 A + sin2 B + sin2 C

79. Prove that 

Watch Video Solution

∣
∣
∣
∣
∣

a2 + 2a 2a + 1 1

2a + 1 a + 2 1

3 3 1

∣
∣ 
∣ 
∣
∣

= (a − 1)
3

80. Using properties of determinant show that:

Watch Video Solution

∣
∣
∣
∣

1 a bc

1 b ca

1 c ab

∣
∣ 
∣
∣

= (a − b)(b − c)(c − a)

https://dl.doubtnut.com/l/_OOZydCTp9osM
https://dl.doubtnut.com/l/_xWtFyJxvd8ob
https://dl.doubtnut.com/l/_PD2uDFiZzWoU
https://dl.doubtnut.com/l/_YsxSsx0bxWTT


81. Using properties of determinants, show that triangle ABC is isosceles,

if : |(1,1,1),(1+cosA, 1+cosB, 1+cosC),(sqrecosA+cosA, cossqrB+cosB,

cossqurC+cosC)| =0

Watch Video Solution

82. In a , if 

, then prove that  is an isosceles triangle.

Watch Video Solution

△ ABC

∣∣[1, 1, 1][1 + sinA, 1 + sinB, 1 + sinC], [sinA + sin2 A, sinB + sin2 B, si

△ ABC

83. 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/_YsxSsx0bxWTT
https://dl.doubtnut.com/l/_jEzyMCYUjpKR
https://dl.doubtnut.com/l/_qNqLV5KkCB4u
https://dl.doubtnut.com/l/_tiozeFIspWZX


84. Without expanding or evaluating show that

Watch Video Solution

∣
∣
∣
∣

0 b − a c − a

a − b 0 c − b

a − c b − c 0

∣
∣ 
∣
∣

= 0

85. If A is a skew-symmetric matrix of odd order  then 

Watch Video Solution

n, |A| = 0

86. Using properties of determinants, show that 

Watch Video Solution

∣
∣
∣
∣
∣

x p q

p x q

q q x

∣
∣ 
∣ 
∣
∣

= (x − p)(x2 + px − 2q2)

https://dl.doubtnut.com/l/_BMUQrxbLXm8X
https://dl.doubtnut.com/l/_9TTmQpUyNc5l
https://dl.doubtnut.com/l/_ZJzKv1RXHZTl


87. If  using properties of determinants, �nd

the value of 

Watch Video Solution

f(x) =
∣
∣ 
∣ 
∣
∣

a −1 0

ax a −1

ax2 ax a

∣
∣ 
∣ 
∣
∣

,

f(2x) − f(x).

88. If  are distinct real numbers and the system of equations 

 

 has a non-trivial solution, show that 

Watch Video Solution

a, b, c

ax + a2y + (a3 + 1)z = 0 bx + b2y + (b3 + 1)z = 0

cx + c2y + (c3 + 1) = 0 abc = − 1

89. If  are not all zero such that , ,

 then prove that 

Watch Video Solution

x, y, z ax + y + z = 0 x + by + z = 0

x + y + cz = 0 + + = 1
1

1 − a

1

1 − b

1

1 − c

https://dl.doubtnut.com/l/_cRh2L8XiQiT2
https://dl.doubtnut.com/l/_fvomEbkuFvjz
https://dl.doubtnut.com/l/_qINfBg7PBVPr


90. Find the value of  for which the homogeneous system of equations:

   has non-trivial

solutions. Find the solution.

Watch Video Solution

λ

2x + 3y − 2z = 0 2x − y + 3z = 0 7x + λy − z = 0

91. If the system of equations    has

a non-trivial solution, show that 

Watch Video Solution

x = cy + bz y = az + cx z = bx + ay

a2 + b2 + c2 + 2abc = 1

92. A matrix  of order  has determinant 5. What is the value of 

Watch Video Solution

A 3x3 |3A| ?

93. If  is a square matrix such that  , write the value of 

Watch Video Solution

A |A| = 2 ∣∣ ∀T ∣∣

https://dl.doubtnut.com/l/_kJ2GZPngPmNC
https://dl.doubtnut.com/l/_uJ50dQNITVvp
https://dl.doubtnut.com/l/_zQRgxgv7w1MV
https://dl.doubtnut.com/l/_VOetpd2wvlZb


94. Find the real values of  for which the following system of linear

equations has non-trivial solutions. Also, �nd the non-trivial solutions.

  

Watch Video Solution

λ

2λx − 2y + 3z = 0 x + λy + 2z = 0 2x + λz = 0

95. If  are non-zero real numbers and if the system of equations 

   has a non-trivial

solution, then  equals to (A)  (B)  (C) 

 (D) None of these

Watch Video Solution

a, b, c

(a − 1)x = y + z (b − 1)y = z + x (c − 1)z = x + y

ab + bc + ca abc a2 − b2 + c2

a + b − c

96. Which of the following is not correct in a given determinant of 

where  

A. Order of minor is less than order of the det(A)

A,

A = ([aij])3x3

https://dl.doubtnut.com/l/_VOetpd2wvlZb
https://dl.doubtnut.com/l/_CaOf2BtURbme
https://dl.doubtnut.com/l/_XJNo2HcdZHVY
https://dl.doubtnut.com/l/_gIBMyPq8krTI


B. Minor of an element can never be equal to cofactor of the same

element 

C. Value of a determinant is obtained by multiplying elements of a row or

column by corresponding cofactors 

D. Order of minors and cofactors of elements of A is same

Watch Video Solution

97. Let  Then, the value of 

 is equal 0 (b) -16 (c) 16 (d) none of these

Watch Video Solution

∣∣x2 ×2 x6 × 6∣∣ = ax4 + bx3 + cx2 + dx + e.

5a + 4b + 3c + 2d + e

98. Let  then show

that 

Watch Video Solution

δ = ∣∣Axx
21Byy21Czz21∣∣and1 = |ABCxyzyzz × y|,

δ = δ1

https://dl.doubtnut.com/l/_gIBMyPq8krTI
https://dl.doubtnut.com/l/_K05vnzWTsf6C
https://dl.doubtnut.com/l/_aIgSR316w2kg


99. If  and  without expanding or

evaluating  , show that 

Watch Video Solution

Δ1 =
∣
∣ 
∣ 
∣
∣

a b c

x y z

p q r

∣
∣ 
∣ 
∣
∣

Δ2 =
∣
∣ 
∣ 
∣
∣

q −b y

−p a −x

r −c z

∣
∣ 
∣ 
∣
∣

,

Δ1 and Δ2 Δ1 + Δ2 = 0

100. Without expanding show that: = =0

Watch Video Solution

∣
∣
∣
∣
∣

cos ec2θ cot2 θ 1

cot2 θ cos ec2θ −1

42 40 2

∣
∣ 
∣ 
∣
∣

101. Find the value of the determinant =

Watch Video Solution

∣
∣
∣
∣

2 3 4

5 6 8

6x 9x 12x

∣
∣ 
∣
∣

102. Without expanding evaluate the determinant 
∣
∣
∣
∣

41 1 5

79 7 9

29 5 3

∣
∣ 
∣
∣

https://dl.doubtnut.com/l/_tXGFhT7SZodM
https://dl.doubtnut.com/l/_bCLe6ZT18cff
https://dl.doubtnut.com/l/_LH3YOvjWHk9f
https://dl.doubtnut.com/l/_Bm74mFrYfimk


Watch Video Solution

103. Show that 

Watch Video Solution

|1abc1bc + a1ca + b| = 0

104. Without expanding evaluate the determinant

 where  and 

Watch Video Solution

∣
∣
∣
∣
∣

(ax + a−x)
2

(ax − a−x)
2

1

(ay + a−y)
2

(ay − a−y)
2

1

(az + a−z)
2

(az − a−z)
2

1

∣
∣ 
∣ 
∣
∣

, a > 0 x, y, z ∈ R

105. If  and  without expanding

prove that 

Watch Video Solution

D1 =

∣
∣ 
∣ 
∣
∣

1 1 1

x2 y2 z2

x y z

∣
∣ 
∣ 
∣
∣

D2 =
∣
∣ 
∣ 
∣
∣

1 1 1

yz zx xy

x y z

∣
∣ 
∣ 
∣
∣

D1 = D2

https://dl.doubtnut.com/l/_Bm74mFrYfimk
https://dl.doubtnut.com/l/_2VSkvxdgVcyD
https://dl.doubtnut.com/l/_A1DwOIkyRIP1
https://dl.doubtnut.com/l/_xizXGRUKYL8Z


106. Without expanding show that 

Watch Video Solution

∣
∣
∣
∣
∣

b2c2 bc b + c

c2a2 ca c + a

a2b2 ab a + b

∣
∣ 
∣ 
∣
∣

= 0

107. Without expanding evaluate the determinant

Watch Video Solution

∣
∣
∣
∣
∣

sinα cosα sin(α + δ)

sinβ cos β sin(β + δ)

sinγ cos γ sin(γ + δ)

∣
∣ 
∣ 
∣
∣

108. If  then the value of

is equal to (a)  (b)  (c) 

 (d) none of these

Watch Video Solution

A + B + C = π,

∣
∣
∣
∣
∣

sin(A + B + C) sin(A + C) cosC

−sinB 0 tanC

cos(A + B) tan(B + C) 0

∣
∣ 
∣ 
∣
∣

0 1

2 sinB tanA cosC

https://dl.doubtnut.com/l/_Sz0qYFDcE3OW
https://dl.doubtnut.com/l/_6nLGm0jrEsZR
https://dl.doubtnut.com/l/_1fUeo8fRIFl5


109. If  the value of  is (A)  (B)  (C) 

 (D) 

Watch Video Solution

Ar =

∣
∣ 
∣ 
∣
∣

1 r 2r

2 n n2

n 2n+ 1

∣
∣ 
∣ 
∣
∣

,
n ( n+ 1 )

2

n

∑
r= 1

Ar n 2n

−2n n2

110. If the determinant  then (a)

 are in H.P.  is root of  or  are in G.P. 

 are in G.P. only  are in A.P.

Watch Video Solution

∣
∣
∣
∣

a b 2aα + 3b

b c 2bα + 3c

2aα + 3b 2bα + 3c 0

∣
∣ 
∣
∣

= 0

a, b, c α 4ax2 + 12bx + 9c = 0 a, b, c

a, b, c, a, b, c

111. If  are distinct, then the value of  satisfying 

 c (b) a (c) b (d) 0

Watch Video Solution

a, b, c x

∣∣0x
2 − ax3 − bx2 + a0x2 + cx4 + bx − c0∣∣ = 0is

https://dl.doubtnut.com/l/_VLql1xwzylHa
https://dl.doubtnut.com/l/_b8iW96KyJt7R
https://dl.doubtnut.com/l/_pryhX3Lorj4f


112. Using the factor theorem it is found that a+b , b+c and c+a are three

factors of the determinant . The other factor in the

value of the determinant is

Watch Video Solution

∣
∣
∣
∣

−2a a + b a + c

b + a −2b b + c

c + a c + b −2c

∣
∣ 
∣
∣

113. Let

be an identity in  where  are independent of  Then the

value of  is 4 (b) 0 (c) 1 (d) none of these

Watch Video Solution

∣∣x
2 + 3 × − 1x + 3x + 1 − 2 × − 4x − 3x + 43x∣∣ = ax4 + bx3 + cx2 +

x, a, b, c, d, e x.

e

114. If  and ,then

n equals (a)  (b)  (c)  (d) none of these

Watch Video Solution

Dk =

∣
∣ 
∣ 
∣
∣

1 n n

2k n2 + n + 2 n2 + n

2k − 1 n2 n2 + n + 2

∣
∣ 
∣ 
∣
∣

n

∑
k= 1

Dk = 48

4 6 8

https://dl.doubtnut.com/l/_T5RUaHuOcD6H
https://dl.doubtnut.com/l/_v5pGlDbQfbZP
https://dl.doubtnut.com/l/_vYVh7ct7JawN


115. If  (a)  (b) 

 (c)  (d) none of these

Watch Video Solution

Δ1 =
∣
∣ 
∣ 
∣
∣

1 1 1

a b c

a2 b2 c2

∣
∣ 
∣ 
∣
∣

, Δ2 =
∣
∣ 
∣
∣

1 bc a

1 ca b

1 ab c

∣
∣ 
∣
∣

, then Δ1 + Δ2 = 0

Δ1 + 2Δ2 = 0 Δ1 = Δ2

116. The value of the determinant

 is

independent of n (b) a (c) x (d) none of these

Watch Video Solution

∣∣a
2a1 cos nx cos(n + 1)x cos(n + 2)x sinnx sin(n + 1)x sin(n + 2)x∣∣

117. Evaluate: (i)  (ii) 

Watch Video Solution

∣
∣
∣

5 4

−2 3

∣
∣
∣

∣
∣
∣

sin θ cos θ

−cos θ sin θ

∣
∣
∣

https://dl.doubtnut.com/l/_vYVh7ct7JawN
https://dl.doubtnut.com/l/_kLIrWfqxUScp
https://dl.doubtnut.com/l/_X5WOI15YyZ0f
https://dl.doubtnut.com/l/_EubdypenlaAC


118. Evaluate: (i) 

Watch Video Solution

∣
∣
∣

x2 + xy + y2 x + y

x2 − xy + y2 x − y

∣
∣
∣

119. Evaluate D  by expanding it along the second row.

Watch Video Solution

=

∣
∣ 
∣
∣

2 3 −2

1 2 3

−2 1 −3

∣
∣ 
∣
∣

120. Evaluate the determinant  by expanding it along

�rst row.

Watch Video Solution

D =
∣
∣ 
∣
∣

2 3 −2

1 2 3

−2 1 −3

∣
∣ 
∣
∣

121. Evaluate D 

Watch Video Solution

=

∣
∣ 
∣
∣

2 3 −2

1 2 3

−2 1 −3

∣
∣ 
∣
∣

https://dl.doubtnut.com/l/_QzQvOsSe2w67
https://dl.doubtnut.com/l/_hEK6xW1TOwqL
https://dl.doubtnut.com/l/_8RPoDiqNnmhl
https://dl.doubtnut.com/l/_w6bjh1zgWK9V


122. Evaluate  by method.

Watch Video Solution

=
∣
∣ 
∣
∣

−1 6 −2

2 1 1

4 1 −3

∣
∣ 
∣
∣

123. For what value of x the matrix  is singular?

Watch Video Solution

A =
⎡
⎢
⎣

1 −2 3

1 2 1

x 2 −3

⎤
⎥
⎦

124. Determine the values of  for which the matrix

 is singular.

Watch Video Solution

x

A = [x + 1 − 34 − 5x + 2241x − 6]

125. If  , �nd the determinant of the matrix  .

Watch Video Solution

A = [1321] A2 − 2A

https://dl.doubtnut.com/l/_w6bjh1zgWK9V
https://dl.doubtnut.com/l/_dq00bateOE1E
https://dl.doubtnut.com/l/_5Gljk7VHK2dG
https://dl.doubtnut.com/l/_1YRUkSMw5XGl
https://dl.doubtnut.com/l/_80IRLiQvA2GO


126. If  , then show that  .

Watch Video Solution

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

127. If  , �nd the values of 

Watch Video Solution

∣
∣
∣

x − 2 −3

3x 2x

∣
∣
∣

= 3 x

128. Let  Find possible values of x and y if x,y are natural

numbers

Watch Video Solution

∣
∣
∣

3 y

x 1

∣
∣
∣

=
∣
∣
∣

3 2

4 1

∣
∣
∣

129. Evaluate the determinant  .

Watch Video Solution

=
∣
∣
∣

(log)3512 (log)43

(log)38 (log)49

∣
∣
∣

https://dl.doubtnut.com/l/_80IRLiQvA2GO
https://dl.doubtnut.com/l/_INzdHMVqfaA3
https://dl.doubtnut.com/l/_uL8hPCRRJMZt
https://dl.doubtnut.com/l/_VjHj9IbRD2IN
https://dl.doubtnut.com/l/_o1mNhHoZQxW1


130. Find the minors of cofactors of elements of the matrix

Watch Video Solution

A = [aij] =
⎡
⎢
⎣

1 3 −2

4 −5 6

3 5 2

⎤
⎥
⎦

131. Let  where  Then

Watch Video Solution

A =
∣
∣ 
∣
∣

1 sin θ 1

−sin θ 1 sin θ

−1 −sin θ 1

∣
∣ 
∣
∣

, 0 ≤ θ ≤ 2π.

132. If [ ] denotes the greatest integer less than or equal to the real

number under consideration, and 

then �nd the value of the following determinant:

 (A) 0 (B) 1 (C) 2 (D) 3

Watch Video Solution

−1 ≤ x < 0, 0 ≤ y < 1, 1 ≤ z < 2,

∣
∣
∣
∣
∣

[x] + 1 [y] [z]

[x] [y] + 1 [z]

[x] [y] [z] + 1

∣
∣ 
∣ 
∣
∣

https://dl.doubtnut.com/l/_o1mNhHoZQxW1
https://dl.doubtnut.com/l/_IyzcChxE54Rh
https://dl.doubtnut.com/l/_ard7ksYU9ICu
https://dl.doubtnut.com/l/_cx9IlfwwYXLD


133. Prove that the determinant  is independent of 

Watch Video Solution

∣
∣
∣
∣

x sin θ cos θ

−sin θ −x 1

cos θ 1 x

∣
∣ 
∣
∣

θ

134. Write the minors and cofactors of each element of the �rst column of

the following matrices and hence evaluate the determinant in each case:

 (ii)  (iii)  (iv) 

Watch Video Solution

A = [
5 20

0 −1
] A = [

−1 4

2 3
] A =

⎡
⎢
⎣

1 −3 2

4 −1 2

3 5 2

⎤
⎥
⎦

A =
⎡
⎢
⎣

1 a bc

1 b ca

1 c ab

⎤
⎥
⎦

135. Write the minors and cofactors of each element of the �rst column of

the following matrices and hence evaluate the determinant in each case:

https://dl.doubtnut.com/l/_saROdBXG3wnO
https://dl.doubtnut.com/l/_ECCq8EtLm2x7
https://dl.doubtnut.com/l/_Px5fuGUD2mzs


 (ii)  (ii) 

Watch Video Solution

A =
⎡
⎢
⎣

0 2 6

1 5 0

3 7 1

⎤
⎥
⎦

A =
⎡
⎢
⎣

a h g

h b f

g f c

⎤
⎥
⎦

A =

⎡
⎢ ⎢ ⎢ ⎢
⎣

2 −1 0 −3

0 1 1 1

−1 2 −1 5

1 −2 1 0

⎤
⎥ ⎥ ⎥ ⎥
⎦

136. Evaluate the following determinants:  (ii)

  (iv) 

Watch Video Solution

|x − 7x5x + 1|

|cos θ − sin θ sin θ cos θ| ∣∣cos 150sin 150sin 750cos 750∣∣

|a + ibc + id − c + ida − ib|

137. Evaluate the following determinants:  (ii)

  (iv) 

Watch Video Solution

∣
∣
∣

x − 7 x

5 x + 1

∣
∣
∣

∣
∣
∣

cos θ −sin θ

sin θ cos θ

∣
∣
∣

∣
∣
∣

cos 150, sin 150

sin 750, cos 750

∣
∣
∣

∣
∣
∣

a + ib c + id

−c + id a − ib

∣
∣
∣

138. Evaluate:  .
∣
∣
∣
∣

2 3 7

13 17 5

15 20 12

∣
∣ 
∣
∣

2

https://dl.doubtnut.com/l/_Px5fuGUD2mzs
https://dl.doubtnut.com/l/_1rFul346ybur
https://dl.doubtnut.com/l/_XZAq6xe01EtF
https://dl.doubtnut.com/l/_r7EiS58wuucs


Watch Video Solution

139. Show that 

Watch Video Solution

∣
∣
∣

sin 10 −cos 10

sin 80 cos 80

∣
∣
∣

= 1

140. Evaluate  by method.

Watch Video Solution

∣
∣
∣
∣

2 3 −5

7 1 −2

−3 4 1

∣
∣ 
∣
∣

141. Evaluate: 

Watch Video Solution

=
∣
∣ 
∣ 
∣
∣

0 sinα −cosα

−sinα 0 sinβ

cosα −sinβ 0

∣
∣ 
∣ 
∣
∣

142. Evaluate 
∣
∣
∣
∣
∣

cosα cos β cosα sinβ −sinα

−sinβ cos β 0

sinα cos β sinα sinβ cosα

∣
∣ 
∣ 
∣
∣

https://dl.doubtnut.com/l/_r7EiS58wuucs
https://dl.doubtnut.com/l/_8Cyp1EpgG0n4
https://dl.doubtnut.com/l/_KhxZC2PlJJ9L
https://dl.doubtnut.com/l/_3IujG4RS4k9t
https://dl.doubtnut.com/l/_tH1e5DQUib4e


Watch Video Solution

143. If  and  , verify that  .

Watch Video Solution

A = [
2 5

2 1
] B = [

4 −3

2 5
] |AB| = |A||B|

144. If  , then show that 

Watch Video Solution

A =
⎡
⎢
⎣

1 0 1

0 1 2

0 0 4

⎤
⎥
⎦

|3A|  =  27|A|

145. Find the values of  , if 

Watch Video Solution

x
∣
∣
∣

2 4

5 1

∣
∣
∣

=
∣
∣
∣

2x 4

6 x

∣
∣
∣

146. Find the values of  , if 

Watch Video Solution

x
∣
∣
∣

3x 7

2 4

∣
∣
∣

= 10

https://dl.doubtnut.com/l/_tH1e5DQUib4e
https://dl.doubtnut.com/l/_bdJ6hV2aVOqJ
https://dl.doubtnut.com/l/_tA9l1Yj6lQ1C
https://dl.doubtnut.com/l/_6YvLXmSLJW07
https://dl.doubtnut.com/l/_79aykE9dh1vZ


147. Find the integral value of  , if  .

Watch Video Solution

x

∣
∣
∣
∣
∣

x2 x 1

0 2 1

3 1 4

∣
∣ 
∣ 
∣
∣

= 28

148. For what value of  the matrix  is singular? 

Watch Video Solution

x A A = [
1 + x 7

3 − x 8
]

149. Without expanding evaluate the determinant 

Watch Video Solution

|411579792953|

150. If  is a complex cube root of unity. Show that  .

Watch Video Solution

w

∣
∣
∣
∣
∣

1 w w2

w w2 1

w2 1 w

∣
∣ 
∣ 
∣
∣

= 0

https://dl.doubtnut.com/l/_79aykE9dh1vZ
https://dl.doubtnut.com/l/_GNSKv3Fr2HIC
https://dl.doubtnut.com/l/_O7mu6gGpevtZ
https://dl.doubtnut.com/l/_dayGYOzpopGR
https://dl.doubtnut.com/l/_bAhrepVW937Q


151. Show that  .

Watch Video Solution

∣
∣
∣
∣

1 a b + c

1 b c + a

1 c a + b

∣
∣ 
∣
∣

= 0

152. Show that  = 0 .

Watch Video Solution

∣
∣
∣
∣

b − c c − a a − b

c − a a − b b − c

a − b b − c c − a

∣
∣ 
∣
∣

153. Show that  .

Watch Video Solution

∣
∣
∣
∣
∣

1 bc a(b + c)

1 ca b(c + a)

1 ab c(a + b)

∣
∣ 
∣ 
∣
∣

= 0

154. Without expanding prove that:  .

Watch Video Solution

∣
∣
∣
∣
∣

x + y y + z z + x

z x y

1 1 1

∣
∣ 
∣ 
∣
∣

= 0

https://dl.doubtnut.com/l/_edlIOp9EPDIZ
https://dl.doubtnut.com/l/_vF1Zh8rPGBcV
https://dl.doubtnut.com/l/_hHjnD3XBk0ZI
https://dl.doubtnut.com/l/_EKfdldjsUeKE


155. Without expanding show that: 

Watch Video Solution

=

∣
∣ 
∣ 
∣
∣

cos ec2θ cot2 θ 1

cot2 θ cos ec2θ −1

42 40 2

∣
∣ 
∣ 
∣
∣

= 0

156. Find the value of the determinant =  .

Watch Video Solution

∣
∣
∣
∣

2 3 4

5 6 8

6x 9x 12x

∣
∣ 
∣
∣

157. Without expanding show that

 .

Watch Video Solution

∣∣b
2c2bcb + ^ 2a2cac + aa2b2aba + b∣∣ = 0

158. Without expanding evaluate the determinant

 .|sinα cosα sin(α + δ)sinβ cos β sin(β + δ)sinγ cos γ sin(γ + δ)|

https://dl.doubtnut.com/l/_EKfdldjsUeKE
https://dl.doubtnut.com/l/_l4OpEFceVbet
https://dl.doubtnut.com/l/_QvXkYfupV02F
https://dl.doubtnut.com/l/_0CJehMKFSjFb
https://dl.doubtnut.com/l/_vpOZZ4xVeYcN


Watch Video Solution

159. Without expanding evaluate the determinant

where 

Watch Video Solution

∣
∣(a

x + a−x)
2
(ax − a−x)

2
1(ay + a−y)

2
(ay − a−y)

2
1(a2 + a−z)

2
(az − a−

a, > 0andx, y, z ∈ R.

160. If  are in A.P., �nd the value of  .

Watch Video Solution

a,  b,  c

∣
∣ 
∣ 
∣
∣

2y + 4 5y + 7 8y + a

3y + 5 6y + 8 9y + b

4y + 6 7y + 9 10y + c

∣
∣ 
∣ 
∣
∣

161. Without expanding evaluate the determinant  .

Watch Video Solution

=

∣
∣ 
∣
∣

265 240 219

240 225 198

219 198 181

∣
∣ 
∣
∣

https://dl.doubtnut.com/l/_vpOZZ4xVeYcN
https://dl.doubtnut.com/l/_M3zktJArqgWU
https://dl.doubtnut.com/l/_cwdCQcUsBbBZ
https://dl.doubtnut.com/l/_9KJLTRMd4KPi


162. If  and  , without

expanding prove that  .

Watch Video Solution

D1 = ∣∣111x2y2z2xyz∣∣ D2 = |111yzz × yxyz|

D1 = D2

163. Let D  and  , then

show that  .

Watch Video Solution

= ∣∣Axx
21Byy21Czz21∣∣ D1 = |ABCxyzyzzxxy|

D1 = D

164. If  and  , without expanding or

evaluating  and  , show that  .

Watch Video Solution

A =
∣
∣ 
∣ 
∣
∣

a b c

x y z

p q r

∣
∣ 
∣ 
∣
∣

B =
∣
∣ 
∣ 
∣
∣

q −b y

−p a −x

r −c z

∣
∣ 
∣ 
∣
∣

A B A + B = 0

165. If  is a skew-symmetric matrix of odd order  , then  .

W t h Vid S l ti

A n |A| = O

https://dl.doubtnut.com/l/_PWHvA6C0ewDA
https://dl.doubtnut.com/l/_gbGcqBhyjXIr
https://dl.doubtnut.com/l/_FLxWbhV8hF3v
https://dl.doubtnut.com/l/_1E5iNUAHVIjw


Watch Video Solution

166. Prove that:  .

Watch Video Solution

∣
∣
∣
∣

0 a −b

−a 0 −c

b c 0

∣
∣ 
∣
∣

= 0

167. Without expanding or evaluating show that

 .

Watch Video Solution

∣
∣
∣
∣

0 b − a c − a

a − b 0 c − b

a − c b − c 0

∣
∣ 
∣
∣

= 0

168. 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

∣
∣ 
∣ 
∣
∣

https://dl.doubtnut.com/l/_1E5iNUAHVIjw
https://dl.doubtnut.com/l/_ErFctPUfu2W4
https://dl.doubtnut.com/l/_QWQeQibtzLkI
https://dl.doubtnut.com/l/_iKVeKRwcfw6g


169. Prove that:  .

Watch Video Solution

∣∣ − a2abacba − b2bcacbcc2∣∣ = 4a2b2c2

170. Prove that:  .

Watch Video Solution

∣
∣
∣
∣
∣

1 1 1

1 1 + x 1

1 1 1 + y

∣
∣ 
∣ 
∣
∣

= xy

171. Evaluate:  .

Watch Video Solution

∣
∣
∣
∣
∣

1 a a2

1 b b2

1 c c2

∣
∣ 
∣ 
∣
∣

172. 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/_8Q7d7YBNB51b
https://dl.doubtnut.com/l/_wviixgFsTWif
https://dl.doubtnut.com/l/_wtwY3U1DNp1e
https://dl.doubtnut.com/l/_ho6G9VC5y5Vm


173. 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)

174. In a , if 

, then prove that 

 is an isosceles triangle.

Watch Video Solution

△ ABC

∣
∣
∣
∣
∣

1 1 1

1 + sinA 1 + sinB 1 + sinC

sinA + sin2 A sinB + sin2 B sinC + sin2 C

∣
∣ 
∣ 
∣
∣

= 0

△ ABC

175. In a

show that  is an isosceles.

Watch Video Solution

ABC, if ∣∣1111 + cosA1 + cosB1 + cosC cos2 A + A cos2 B + cosB cos2

ABC

https://dl.doubtnut.com/l/_4ZZqeuolaun8
https://dl.doubtnut.com/l/_tTtADgsjKBJj
https://dl.doubtnut.com/l/_EIKvasSbXdrA
https://dl.doubtnut.com/l/_rcOlE4Uos2qA


176. Show that

 .

Watch Video Solution

∣
∣
∣
∣
∣

a b c

a2 b2 c2

bc ca ab

∣
∣ 
∣ 
∣
∣

=

∣
∣ 
∣ 
∣
∣

1 1 1

a2 b2 c2

a3 b3 c3

∣
∣ 
∣ 
∣
∣

= (a − b)(b − c)(c − a)(ab + bc + ca)

177. If  and  , then prove

that  .

Watch Video Solution

x ≠ y ≠ z ∣∣xx
21 + x3yy21 + y3zz21 + z3∣∣ = 0

xyz = − 1

178. 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)

https://dl.doubtnut.com/l/_rcOlE4Uos2qA
https://dl.doubtnut.com/l/_QiVIKc3plZh9
https://dl.doubtnut.com/l/_vYMnCzKeYWSr


179. Using properties of determinants, show that

Watch Video Solution

∣∣1aa
2 − bc1bb2 − ca1cc2 − ab∣∣ = 0

180. Prove that:  .

Watch Video Solution

∣∣a
2 + 2a2a + 112a + 1a + 21331∣∣ = (a − 1)3

181. Let  and  denote the sides  and  respectively of 

 . If  then �nd the value of 

 .

Watch Video Solution

a,  b c BC,  CA AB

ABC |1ab1ca1bc| = 0,

sin2 A + sin2 B + sin2 C

182. If  , using properties of determinants, �nd

the value of  .

f(x) =
∣
∣ 
∣ 
∣
∣

a − 1 0 a

x a − 1 a

x2a x a

∣
∣ 
∣ 
∣
∣

f(2x) − f(x)

https://dl.doubtnut.com/l/_1x12gpHQaKm4
https://dl.doubtnut.com/l/_u2W3Tep2JH4v
https://dl.doubtnut.com/l/_YOGaP55nPizu
https://dl.doubtnut.com/l/_27jt1JDoLVSI


Watch Video Solution

183. Show that:  .

Watch Video Solution

xpqpxqqq × − p)(x2 + px − 2q2)

184. If  and  prove that: 

 .

Watch Video Solution

m ∈ N m ≥ 2

∣∣111 mC1 m+ 1C1 m+ 2C1 mC2 m+ 1C2 m+ 2C2∣∣ = 1

185. Evaluate: 

Watch Video Solution

= |10!11!12!11!12!13!12!13!14!|

186. Prove that:  .

Watch Video Solution

|x + yxx5x + 4y4x2x10x + 8y8x3x| = x3

https://dl.doubtnut.com/l/_27jt1JDoLVSI
https://dl.doubtnut.com/l/_zR6GpSnVDE7m
https://dl.doubtnut.com/l/_Dy1VGjWPLh9m
https://dl.doubtnut.com/l/_iX64zRoqU5Rx
https://dl.doubtnut.com/l/_9lffBPiXipLy


187. Show that:  .

Watch Video Solution

∣
∣
∣
∣
∣

1 1 + p 1 + p + q

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

3 6 + 3p 1 + 6p + 3q

∣
∣ 
∣ 
∣
∣

= 1

188. Show that:  .

Watch Video Solution

∣
∣
∣
∣

a a + b a + b + c

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

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

∣
∣ 
∣
∣

= a3

189. 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

∣
∣ 
∣ 
∣
∣

190. Prove that: `determinant

https://dl.doubtnut.com/l/_9lffBPiXipLy
https://dl.doubtnut.com/l/_Vk9Svo4jZFO9
https://dl.doubtnut.com/l/_a2whWJ7Xxr5F
https://dl.doubtnut.com/l/_7Z4wPQ2pDZ61
https://dl.doubtnut.com/l/_wOZMVRiiHrOB


= abc(1+1/a + 1/b + 1/c)

Watch Video Solution

∣
∣ 
∣
∣

1 + a 1 1

1 1 + b 1

1 1 1 + c

∣
∣ 
∣
∣

191. If  are the roots of the equation  , then �nd

the value of the determinant  .

Watch Video Solution

a,  b,  c x3 + px + q = 0

∣
∣
∣
∣

1 + a 1 1

1 1 + b 1

1 1 1 + c

∣
∣ 
∣
∣

192. Prove that:

Watch Video Solution

∣∣(b + c)
2
a2a2b2(c + a)

2
b2c2c2(a + b)

2∣∣ = 2abc(a + b + c)
3

https://dl.doubtnut.com/l/_wOZMVRiiHrOB
https://dl.doubtnut.com/l/_W33qe8619fJH
https://dl.doubtnut.com/l/_J7buxJ1pOVit


193. Show that:

Watch Video Solution

∣∣(b + c)2
bacaab(c + a)2

cbacbc(a + b)2∣∣ = 2abc(a + b + c)3

194. Show that: |1+a^2-b^2 2a b-2b2a b1-a^2+b^2 2a2b-2a1-a^2-b^2|=

(1+a^2+b^2)^3`

Watch Video Solution

195. Show that:  .

Watch Video Solution

∣∣b
2 + c2abacbac2 + a2bacba2 + b2∣∣ = 4a2 b2 c2

196. Prove that:

.

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

https://dl.doubtnut.com/l/_g4DgThqNuCdd
https://dl.doubtnut.com/l/_gMyC3yMBnpCZ
https://dl.doubtnut.com/l/_hp8gQ34oEUpc
https://dl.doubtnut.com/l/_aj4SbEBu6usp


Watch Video Solution

197. Without expanding the determinant, show that  is a

factor of the determinant of .

Watch Video Solution

(a + b + c)

⎛
⎜
⎝

a b c

b c a

c a b

⎞
⎟
⎠

198. If  are roots of the equation  , prove that

detrminant of`

is zero

Watch Video Solution

a,  b,  c x3 + px + q = 0

⎡
⎢
⎣

a b c

b c a

c a b

⎤
⎥
⎦

https://dl.doubtnut.com/l/_aj4SbEBu6usp
https://dl.doubtnut.com/l/_h7LosIO1wkT4
https://dl.doubtnut.com/l/_W3smeISEboKy


199. Find 

Watch Video Solution

if y = cos2 x
dy

dx

200. If  and ,

=0 then prove that 

Watch Video Solution

a + b + c ≠ 0

∣
∣ 
∣
∣

a b c

b c a

c a b

∣
∣ 
∣
∣

a = b = c

201. If  are real numbers, prove that `

= w` is a complex

cube root of unity.

Watch Video Solution

a, b, c

∣
∣ 
∣
∣

a b c

b c a

c a b

∣
∣ 
∣
∣

−(a + b + c)(c + bw + cw2)(a + bw2 + cw), where 

https://dl.doubtnut.com/l/_Y22ZdabkMrKQ
https://dl.doubtnut.com/l/_FttAl7ecsVSX
https://dl.doubtnut.com/l/_O9pSDLMsRU4H


Watch Video Solution

202. Show that:

Watch Video Solution

|ab − + ba + cbc − aa − + ac| = (a + b + c)(a2 + b2 + c2).

203. Using properties of determinants. Prove that

Watch Video Solution

∣
∣
∣
∣

3a −a + b −a + c

−b + a 3b −b + c

−c + a −c + b 3c

∣
∣ 
∣
∣

= 3(a + b + c)(ab + bc + ca)

204. Using properties of determinants, solve for

Watch Video Solution

x :
∣
∣ 
∣
∣

a + x a − x a − x

a − x a + x a − x

a − x a − x a + x

∣
∣ 
∣
∣

= 0

https://dl.doubtnut.com/l/_O9pSDLMsRU4H
https://dl.doubtnut.com/l/_xMlUihgmW6py
https://dl.doubtnut.com/l/_fwHnymtmN8RF
https://dl.doubtnut.com/l/_35IV5ixbxRW2
https://dl.doubtnut.com/l/_5OR0NLdKPVIJ


205. Using properties of determinants, solve the following for x:

Watch Video Solution

∣
∣
∣
∣

x − 2 2x − 3 3x − 4

x − 4 2x − 9 3x − 16

x − 8 2x − 27 3x − 64

∣
∣ 
∣
∣

= 0

206. If a,b,c are all distinct and  =0, show that

abc(ab+bc+ac) = a+b+c

Watch Video Solution

∣
∣
∣
∣
∣

a a3 a4 − 1

b b3 b4 − 1

c c3 c4 − 1

∣
∣ 
∣ 
∣
∣

207. If  are all positive and are  terms of a G.P.,

then '

=0

Watch Video Solution

a, b, c pth, qth and rth

∣
∣ 
∣
∣

loga p 1

logb q 1

logc r 1

∣
∣ 
∣
∣

https://dl.doubtnut.com/l/_5OR0NLdKPVIJ
https://dl.doubtnut.com/l/_his0rHYbuKN8
https://dl.doubtnut.com/l/_F7PvdOJMnoNk


208. If  prove that 

Watch Video Solution

x + y + z = 0

|xaybzcyczaxbzbxcyay| = xyz|abccabbca|

209. Prove that:

 .

Watch Video Solution

∣
∣
∣
∣
∣

b c − a2 c

a − b2 ab − c2 c

a − b2 a b − c2bc − a2ab − c2bc − a2ca − b2

∣
∣ 
∣ 
∣
∣

=

∣
∣ 
∣
∣

a b c

b c a

c a b

∣
∣ 
∣
∣

2

210. Prove that:  is divisible by  and

�nd the quotient.

Watch Video Solution

∣
∣
∣
∣
∣

bc − a2 ca − b2 ab − c2

ca − b2 ab − c2 bc − a2

ab − c2 bc − a2 ca − b2

∣
∣ 
∣ 
∣
∣

a + b + c

https://dl.doubtnut.com/l/_F7PvdOJMnoNk
https://dl.doubtnut.com/l/_JrvJy6IcpgEX
https://dl.doubtnut.com/l/_TZPAAwyT6jyE
https://dl.doubtnut.com/l/_IJPwTrmiefD1


211. Find a quadratic polynomial  whose zeros are the maximum and

minimum values of the function

Watch Video Solution

φ(x)

f(x) =

∣
∣ 
∣ 
∣
∣

1 + sin2 x cos2 x sin 2x

sin2 x 1 + cos2 x sin 2x

sin2 x cos2 x 1 + sin 2x

∣
∣ 
∣ 
∣
∣

212.  then

Watch Video Solution

f(x) =

∣
∣ 
∣ 
∣
∣

secx cos x sec2 x + cot x cos ecx

cos2 x cos2 x cos ec2x

1 cos2 x cos2 x

∣
∣ 
∣ 
∣
∣

∫
0

f(x)dx = .... .

π

2

213. Let  .where  is the determinant of the

given matrix, Then show that  .

Watch Video Solution

Tr =

∣
∣ 
∣ 
∣ 
∣
∣

r x

2r − 1 y n2

3r − 2 z

∣
∣ 
∣ 
∣ 
∣
∣

n ( n+ 1 )

2

n ( 3n− 1 )

2

T

n

∑
r= 1

Tr = 0

https://dl.doubtnut.com/l/_AuaedVJw5vDP
https://dl.doubtnut.com/l/_zaJZkEbz5Z4a
https://dl.doubtnut.com/l/_SFSC2bbZ5ytz


214. If  Show that =

Constant

Watch Video Solution

Deltar =

∣
∣ 
∣ 
∣
∣

2r− 1 2. 3r− 1 4. 5r− 1

x y z

2n − 1 3n − 1 5n − 1

∣
∣ 
∣ 
∣
∣

n

∑
r= 1

Deltar

215. If  is a positive integer and

 . Prove that  .

Watch Video Solution

m

Dr =

∣
∣ 
∣ 
∣
∣

2r − 1  mCr 1

m2 − 1 2m m + 1

sin2(m2) sin2(m) sin2(m + 1)

∣
∣ 
∣ 
∣
∣

m

∑
r= 0

Dr = 0

216. Without expanding evaluate the determinant  .

Watch Video Solution

Delta =
∣
∣ 
∣ 
∣
∣

1 1 1

a b c

a2 b2 c2

∣
∣ 
∣ 
∣
∣

https://dl.doubtnut.com/l/_SFSC2bbZ5ytz
https://dl.doubtnut.com/l/_ZbFcRigsOhvz
https://dl.doubtnut.com/l/_sVW53xE2QfY8
https://dl.doubtnut.com/l/_qz7v1jGpPp52


217. Without expanding,FIND `"Delta"=|(((a-x)^2),((a-y)^2),((a-z)^2)),(((b-x)^2),

((b-y)^2),((b-z)^2)),(((c-x)^2),((c-y)^2),((c-z)^2))|

Watch Video Solution

218. 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)

219. Evaluate the following determinant: 

Watch Video Solution

∣
∣
∣
∣

1 3 5

2 6 10

31 11 38

∣
∣ 
∣
∣

220. Evaluate the following determinant: 

Watch Video Solution

∣
∣
∣
∣

1 4 9

4 9 16

9 16 25

∣
∣ 
∣
∣

https://dl.doubtnut.com/l/_p4dzSqUAlN9N
https://dl.doubtnut.com/l/_MWQKa0VU7b7a
https://dl.doubtnut.com/l/_P8P4UvaMWF4g
https://dl.doubtnut.com/l/_vyPLWcp6jHDj


221. Without expanding, show that the value of each of the following

determinant is zero:

Watch Video Solution

∣
∣ 
∣
∣

8 2 7

12 3 5

16 4 3

∣
∣ 
∣
∣

222. Without expanding, show that the value of each of the following

determinants is zero:  (ii) 

 (iii) 

Watch Video Solution

∣∣1/a, a2bc1/ ^ 2ac1/ ^ 2ab∣∣

|a + b2a + b3a + b2a + b3a + b4a + b4a + b5a + b6a + b|

∣∣1aa
21 ^ 21 ^ 2    − bc − ac − ab∣∣

223. Without expanding, show that the value of the following

determinant is zero: 
∣
∣
∣
∣

49 1 6

39 7 4

26 2 3

∣
∣ 
∣
∣

https://dl.doubtnut.com/l/_vyPLWcp6jHDj
https://dl.doubtnut.com/l/_Q2CB1WF2apZ2
https://dl.doubtnut.com/l/_jzDWz3PD0BZ3
https://dl.doubtnut.com/l/_bFBRDuMjso9r


Watch Video Solution

224. Without expanding, show that the value of each of the following

determinants is zero:  (ii) 

 (iii) 

Watch Video Solution

∣∣1
2223242   22324252   32425262   42526272∣∣

|abca + 2xb + 2yc + 2zxyz|

∣
∣(2x + 2−x)

2
(2x − 2−x)

2
1(3x + 3−x)

2
(3x − 3−x)

2
1(4x + 4−x)

2
(4x − 4−

225. Without expanding, show that the value of the following

determinant is zero: 

Watch Video Solution

∣
∣
∣
∣
∣

sinα cosα cos(a + δ)

sinβ cos β cos(β + δ)

sinγ cos γ cos(γ + δ)

∣
∣ 
∣ 
∣
∣

226. Without expanding, show that the value of each of the following

determinants is zero:  .
∣
∣
∣
∣
∣

√23 + √3 √5 √5

√15 + √46 5 √10

3 + √115 √15 5

∣
∣ 
∣ 
∣
∣

https://dl.doubtnut.com/l/_bFBRDuMjso9r
https://dl.doubtnut.com/l/_s4gAlNnkwbpd
https://dl.doubtnut.com/l/_sFRntmnSRIhI
https://dl.doubtnut.com/l/_sOGp9lsomOfp


Watch Video Solution

227. Evaluate the following: 

Watch Video Solution

∣
∣
∣
∣

1 a bc

1 b ca

1 c ab

∣
∣ 
∣
∣

228. Evaluate the following: 

Watch Video Solution

∣
∣
∣
∣
∣

0 xy2 xz2

x2y 0 yz2

x2z zy2 0

∣
∣ 
∣ 
∣
∣

229. If  ,  , then prove that 

 .

Watch Video Solution

Delta =

∣
∣ 
∣ 
∣
∣

1 x x2

1 y y2

1 z z2

∣
∣ 
∣ 
∣
∣

Delta1 =
∣
∣ 
∣ 
∣
∣

1 1 1

yz zx xy

x y z

∣
∣ 
∣ 
∣
∣

Delta+Delta1 = 0

https://dl.doubtnut.com/l/_sOGp9lsomOfp
https://dl.doubtnut.com/l/_8DUYiCVhNBH2
https://dl.doubtnut.com/l/_6ZlsfWQT2etf
https://dl.doubtnut.com/l/_Be78IrawuNR6


230. Prove:

Watch Video Solution

 

∣
∣
∣
∣

a b c

a − b b − c c − a

b + c c + a a + b

∣
∣ 
∣
∣

= a3 + b3 + c3 − 3abc

231. Prove: 

Watch Video Solution

∣
∣
∣
∣

b + c a − b a

c + a b − c b

a + b c − a c

∣
∣ 
∣
∣

= 3abc − a3 − b3 − c3

232. Prove: 

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

∣
∣ 
∣
∣

233. Prove: 

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/_RmuLdEfA6GDR
https://dl.doubtnut.com/l/_XDwzpveYl9HD
https://dl.doubtnut.com/l/_g4eTqTYkqzEJ
https://dl.doubtnut.com/l/_eMRnxOidkWfD


234. Prove: 

Watch Video Solution

∣
∣
∣
∣

a − b − c 2a 2a

2b b − c − a 2b

2c 2c c − a − b

∣
∣ 
∣
∣

= (a + b + c)3

235. Prove: 

Watch Video Solution

∣
∣
∣
∣
∣

1 b + c b2 + c2

1 c + a c2 + a2

1 a + b a2 + b2

∣
∣ 
∣ 
∣
∣

= (a − b)(b − c)(c − a)

236. Prove: 

Watch Video Solution

∣
∣
∣
∣

a a + b a + 2b

a + 2b a a + b

a + b a + 2b a

∣
∣ 
∣
∣

= 9(a + b)b2

237. Find 

Watch Video Solution

if x − y + x5 = sinx
dy

dx

https://dl.doubtnut.com/l/_eMRnxOidkWfD
https://dl.doubtnut.com/l/_ovyzWVn0gEWa
https://dl.doubtnut.com/l/_yRoqoULo4eK9
https://dl.doubtnut.com/l/_B63kVDkXIWsN
https://dl.doubtnut.com/l/_CNZvoTGzUFPW


238. Prove:

.

Watch Video Solution

∣
∣
∣
∣
∣

z x y

z2 x2 y2

z4 x4 y4

∣
∣ 
∣ 
∣
∣

=

∣
∣ 
∣ 
∣
∣

x y z

x2 y2 z2

x4 y4 z4

∣
∣ 
∣ 
∣
∣

=

∣
∣ 
∣ 
∣
∣

x2 y2 z2

x4 y4 z4

x y z

∣
∣ 
∣ 
∣
∣

= xyz(x − y)(y − z)(z − x)

239. Prove:

 .

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)

240. Prove: 

Watch Video Solution

∣
∣
∣
∣
∣

(a + 1)(a + 2) (a + 2) 1

(a + 2)(a + 3) (a + 3) 1

(a + 3)(a + 4) (a + 4) 1

∣
∣ 
∣ 
∣
∣

= − 2

https://dl.doubtnut.com/l/_CNZvoTGzUFPW
https://dl.doubtnut.com/l/_5W9QQq7vpkzk
https://dl.doubtnut.com/l/_5uqPIeuq49dk
https://dl.doubtnut.com/l/_yVFciLvlLx9c
https://dl.doubtnut.com/l/_tZi0PUEXQGwB


241. 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)

242. 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)

243. Prove: 

Watch Video Solution

∣
∣
∣
∣
∣

a2 bc ac + c2

a2 + ab b2 ac

ab b2 + bc c2

∣
∣ 
∣ 
∣
∣

= 4a2b2c2

244. Prove: 

h id l i

∣
∣
∣
∣

x + 4 x x

x x + 4 x

x x x + 4

∣
∣ 
∣
∣

= 16(3x + 4)

https://dl.doubtnut.com/l/_tZi0PUEXQGwB
https://dl.doubtnut.com/l/_79NHJLeeR4Dn
https://dl.doubtnut.com/l/_nOFBmEl6ED0D
https://dl.doubtnut.com/l/_S7CXkfAf5Rzg


Watch Video Solution

245. Show that 

Watch Video Solution

∣
∣
∣
∣
∣

1 1 + p 1 + p + q

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

3 6 + 3p 1 + 6p + 3q

∣
∣ 
∣ 
∣
∣

= 1

246. Prove: 

Watch Video Solution

∣
∣
∣
∣

a b − c c − b

a − c b c − a

a − b b − a c

∣
∣ 
∣
∣

= (a + b − c)(b + c − a)(c + a − b)

247. Prove: 

Watch Video Solution

∣
∣
∣
∣
∣

a2 2ab b2

b2 a2 2ab

2ab b2 a2

∣
∣ 
∣ 
∣
∣

= (a3 + b3)
2

248. Prove: 
∣
∣
∣
∣
∣

a2 + 1 ab ac

ab b2 + 1 bc

ca cb c2 + 1

∣
∣ 
∣ 
∣
∣

= 1 + a2 + b2 + c2

https://dl.doubtnut.com/l/_S7CXkfAf5Rzg
https://dl.doubtnut.com/l/_JFdO8WoKzK4N
https://dl.doubtnut.com/l/_YSCEln7PBmBy
https://dl.doubtnut.com/l/_NivwFeRBtKaZ
https://dl.doubtnut.com/l/_WNmV7UDOhagh


Watch Video Solution

249. Prove: 

Watch Video Solution

∣
∣
∣
∣
∣

1 a a2

a2 1 a

a a2 1

∣
∣ 
∣ 
∣
∣

= (a3 − 1)
2

250. Prove:

Watch Video Solution

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

251. Prove: 

Watch Video Solution

∣
∣
∣
∣

b + c a a

b c + a b

c c a + b

∣
∣ 
∣
∣

= 4abc

https://dl.doubtnut.com/l/_WNmV7UDOhagh
https://dl.doubtnut.com/l/_DOpWFFNR0ulL
https://dl.doubtnut.com/l/_4QUmxjHNxZcY
https://dl.doubtnut.com/l/_o3WE2VsvQOnM


252. Show that 

Watch Video Solution

∣
∣
∣
∣
∣

b2 + c2 ab ac

ba c2 + a2 bc

ca cb a2 + b2

∣
∣ 
∣ 
∣
∣

= 4a2b2c2

253. Prove: 

Watch Video Solution

∣
∣
∣
∣
∣

0 b2a c2a

a2b 0 c2b

a2c b2c 0

∣
∣ 
∣ 
∣
∣

= 2a3b3c3

254. Prove: 

Watch Video Solution

∣
∣
∣
∣
∣
∣

c c

a a

b b

∣
∣ 
∣ 
∣ 
∣
∣

= 4abc

a2 + b2

c

b2 + c2

a

c2 +a2

b

255. Prove: 

Watch Video Solution

∣
∣
∣
∣
∣

−bc b2 + bc c2 + bc

a2 + ac −ac c2 + ac

a2 + ab b2 + ab −ab

∣
∣ 
∣ 
∣
∣

= (ab + bc + ca)
3

https://dl.doubtnut.com/l/_WkJUh4uj2JcB
https://dl.doubtnut.com/l/_qaB7iw55rasA
https://dl.doubtnut.com/l/_SFTI1kAaTIm4
https://dl.doubtnut.com/l/_3SAA8r4dD5o1


Watch Video Solution

256. By using properties of determinants. Show that: (i)

 (ii)

Watch Video Solution

|x + 42x2x2 × + 42x2x2 × + 4| = (5x − 4)(4 − x)
2

|y + kyyyy + kyyyy + k| = k2(2y
.
k)

2

257. show that 

Watch Video Solution

∣
∣
∣
∣
∣

y + k y y

y y + k y

y y y + k

∣
∣ 
∣ 
∣
∣

= k2(3y + k)

258. Prove: 

Watch Video Solution

∣
∣
∣
∣
∣

y + z z y

z z + x x

y x x + y

∣
∣ 
∣ 
∣
∣

= 4 xyz

https://dl.doubtnut.com/l/_3SAA8r4dD5o1
https://dl.doubtnut.com/l/_2FKalrh2NzUM
https://dl.doubtnut.com/l/_zQi8OoS8iV34
https://dl.doubtnut.com/l/_FSjwAPhrO0dp


259. Show that

 = abc

Watch Video Solution

∣
∣
∣
∣
∣

−a(b2 + c2 − a2) 2b3 2c3

2a3 −b(c2 + a2 − b2) 2c3

2a3 2b3 −c(a2 + b2 − C 2)

∣
∣ 
∣ 
∣
∣

(a2 + b2 + c2)
3

260. Prove: 

Watch Video Solution

∣
∣
∣
∣

1 + a 1 1

1 1 + a 1

1 1 1 + a

∣
∣ 
∣
∣

= a3 + 3a2

261. Prove: 

Watch Video Solution

∣
∣
∣
∣
∣

2y y − z − x 2y

2z 2z z − x − y

x − y − z 2x 2x

∣
∣ 
∣ 
∣
∣

= (x + y + z)
3

https://dl.doubtnut.com/l/_AGnFmX2XvhGw
https://dl.doubtnut.com/l/_3KhpOfZxuEmy
https://dl.doubtnut.com/l/_o2E2wx59QYRQ


262. show that 

Watch Video Solution

∣
∣
∣
∣
∣

y + z x y

z + x z x

x + y y z

∣
∣ 
∣ 
∣
∣

= (x + y + z)(x − z)2

263. Using properties of determinants, prove that

Watch Video Solution

∣
∣
∣
∣
∣

a + x y z

x a + y z

x y a + z

∣
∣ 
∣ 
∣
∣

= a2(a + x + y + z)

264. Prove: 

Watch Video Solution

∣∣a
32ab32bc32c∣∣ = 2(a − b)(b − c)(c − a(a + b + c)

265. Without expanding, prove that

Watch Video Solution

|abcxyzpqr| = |xyzpqrabc| = |ybqxapzcr|

https://dl.doubtnut.com/l/_aQGIY3OQzxg4
https://dl.doubtnut.com/l/_5Rd8PBNd7mHq
https://dl.doubtnut.com/l/_L0tKs65HIzxz
https://dl.doubtnut.com/l/_Eock7nK5XyZb


266. Show that  where  are in A.P.

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

267. Show that  where  are in AP

Watch Video Solution

⎡
⎢
⎣

x − 3 x − 4 x − α

x − 2 x − 3 x − β

x − 1 x − 2 x − γ

⎤
⎥
⎦

= 0 α, β, γ

268. If  are real numbers such that  ,

then show that either  or,  .

Watch Video Solution

a,  b,  c

∣
∣ 
∣
∣

b + c c + a a + b

c + a a + b b + c

a + b b + c c + a

∣
∣ 
∣
∣

= 0

a + b + c = 0 a = b = c

https://dl.doubtnut.com/l/_Eock7nK5XyZb
https://dl.doubtnut.com/l/_VgrtBhdgRuHv
https://dl.doubtnut.com/l/_2itzl6XO9AvY
https://dl.doubtnut.com/l/_LgIgPe9HqbCD


269.  and  the value of

Watch Video Solution

a ≠ p, b ≠ q, c ≠ r

∣
∣ 
∣ 
∣
∣

p b c

a q c

a b r

∣
∣ 
∣ 
∣
∣

= 0

+ + =
p

p − a

q

q − b

r

r − c

270. Show that  is a root of the equation =0

and solve it completely.

Watch Video Solution

x = 2

∣
∣ 
∣
∣

x −6 −1

2 −3x x − 3

−3 2x x + 2

∣
∣ 
∣
∣

271. Solve the following determinant equation:

Watch Video Solution

∣
∣
∣
∣

x + a b c

c x + b a

a b x + c

∣
∣ 
∣
∣

= 0

https://dl.doubtnut.com/l/_NcVoW0Wnl85i
https://dl.doubtnut.com/l/_Ic9jeHgw20Ua
https://dl.doubtnut.com/l/_NwyPHf70GmAc


272. Solve the following: 

Watch Video Solution

∣
∣
∣
∣

x + 1 3 5

2 x + 2 5

2 3 x + 4

∣
∣ 
∣
∣

= 0

273. Solve the following: 

Watch Video Solution

∣
∣
∣
∣
∣

1 1 x

p + 1 p + 1 p + x

3 x + 1 x + 2

∣
∣ 
∣ 
∣
∣

= 0

274. If  and  are all non-zero and  then

prove that 

Watch Video Solution

a, b c

∣
∣ 
∣
∣

1 + a 1 1

1 1 + b 1

1 1 1 + c

∣
∣ 
∣
∣

= 0,

+ + + 1 = 0
1

a

1

b

1

c

275. Find the area of the triangle with vertices  and

 .

A (5,  4),   B( − 2,  4)

C (2,   − 6)

https://dl.doubtnut.com/l/_qsVn0kS7TXtw
https://dl.doubtnut.com/l/_OecEBWGufPhK
https://dl.doubtnut.com/l/_Iml5z7AEwVUp
https://dl.doubtnut.com/l/_cJXnUocYpGr8


Watch Video Solution

276. Show that points , , are collinear.

Watch Video Solution

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

277. If the points  and  are collinear,

show that  .

Watch Video Solution

(a1, b1),   (a2, b2) (a1 + a2,  b1 + b2)

a1b2 = a2b1

278. If the points  and  are collinear, �nd the

value of 

Watch Video Solution

(2,   − 3),  (λ,   − 1) (0,  4)

λ.

https://dl.doubtnut.com/l/_cJXnUocYpGr8
https://dl.doubtnut.com/l/_FW6FKHqOBUx0
https://dl.doubtnut.com/l/_tk2doXJh4Ryy
https://dl.doubtnut.com/l/_fwA4zKKtIGqp


279. Using determinants, �nd the area of the triangle whose vertices are

(1, 4), (2, 3) and (-5, -3). Are the given points collinear?

Watch Video Solution

280. Find the equation of the line joining  and  using

determinants and �nd  if  is a point such that area of  is 3

sq. units.

Watch Video Solution

A(1,  3) B(0,  0)

k D(k,  0) ABD

281. If  are vertices of an equilateral

triangle whose each side is equal to  , then prove that

Watch Video Solution

A(x1, y1), B(x2, y2)andC(x3, y3)

a

∣
∣
∣
∣
∣

x1 y1 2

x2 y2 2

x3 y3 2

∣
∣ 
∣ 
∣
∣

2

= 3a4

https://dl.doubtnut.com/l/_1PGt5yGIoAmq
https://dl.doubtnut.com/l/_eoQKzG9GMTzI
https://dl.doubtnut.com/l/_tLBSYRXjjWVe
https://dl.doubtnut.com/l/_BAGC96Y4YWt9


282. A triangle has its three sides equal to  . If the coordinates of

its vertices are  show that 

Watch Video Solution

a, bandc

A(x1, y1), B(x2, y2)andC(x3, y3),

∣
∣
∣
∣
∣

x1 y1 2

x2 y2 2

x3 y3 2

∣
∣ 
∣ 
∣
∣

2

= (a + b + c)(b + c − a)(c + a − b)(a + b − c)

283. Find the area of the triangle with vertices at the points: (3, 8), (-4, 2)

and (5, -1)  

Watch Video Solution

284. Find the area of the triangle with vertices at the points: (0, 0),   (6, 0)

and (4, 3)

Watch Video Solution

https://dl.doubtnut.com/l/_BAGC96Y4YWt9
https://dl.doubtnut.com/l/_BKv8283R9i21
https://dl.doubtnut.com/l/_qCVJNCapFXpv


285. Using determinants show that the following points are collinear: (1,

-1),  (2, 1) and (4, 5)

Watch Video Solution

286. Find 

Watch Video Solution

if y = x3 − x10dy

dx

287. Prove that the points  and  are collinear if, 

 .

Watch Video Solution

(a,  0),  (0,  b) (1,  1)

+ = 1
1

a

1

b

288. Using determinants prove that the points

 are collinear if 

Watch Video Solution

(a,  b),  (a ′ ,  b ′ )and (a − a ′ ,  b − b ′ ) ab ′ = a ′ b.

https://dl.doubtnut.com/l/_PiwkKFM9q3gR
https://dl.doubtnut.com/l/_8rPz9IBGNuGv
https://dl.doubtnut.com/l/_Y8HU4ZWszBGk
https://dl.doubtnut.com/l/_aOP70yJSWSHd


289. Prove that the points  and  are collinear.

Watch Video Solution

( − 2,  5),  (0,  1) (2,   − 3)

290. Find the value of  if the area of  is 35 square cms with vertices

Watch Video Solution

x

(x,  4),  (2,   − 6)and (5,  4).

291. Using determinants, �nd the area of the triangle whose vertices are

(1, 4), (2, 3) and (-5, -3). Are the given points collinear?

Watch Video Solution

292. Using determinants, �nd the area of the triangle with vertices (-3, 5),

(3, -6) and (7, 2).

W h Vid S l i

https://dl.doubtnut.com/l/_aOP70yJSWSHd
https://dl.doubtnut.com/l/_HTlL12dP6rY8
https://dl.doubtnut.com/l/_yEWYixi2io8A
https://dl.doubtnut.com/l/_dhWjy6c3k3yV
https://dl.doubtnut.com/l/_w9LWtTXMkkeh


Watch Video Solution

293. Find 

Watch Video Solution

if x = 9y3 − 2x
dy

dx

294. If the points  and  are collinear, �nd  using

determinants.

Watch Video Solution

(x,   − 2),  (5,  2) (8,  8) x

295. If the points (3, -2),  and (8 ,8) are collinear, �nd  using

determinant.

Watch Video Solution

(x,  2) x

296. Find the value of  for which the area of tringle is  sq units when

the coordinate of vertices are (i)  (ii) 

k 4

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

https://dl.doubtnut.com/l/_w9LWtTXMkkeh
https://dl.doubtnut.com/l/_49gXxaQAOkcq
https://dl.doubtnut.com/l/_iLFt9gAdlCUn
https://dl.doubtnut.com/l/_V6EJEuCXRBRN
https://dl.doubtnut.com/l/_JqP95j2zwxyh


Watch Video Solution

( − 2, 0), (0, 4), (0, k)

297. Solve the following system of equations by Cramers rule

 , 

Watch Video Solution

2x − y = 17 3x + 5y = 6

298. Solve the following system of equations using Cramers rule.

Watch Video Solution

5x − 7y + z = 11, 6x − 8y − z = 15 and 3x + 2y − 6z = 7

299. Find 

Watch Video Solution

if x + 2y = 3
dy

dx

https://dl.doubtnut.com/l/_JqP95j2zwxyh
https://dl.doubtnut.com/l/_9M87qkxuJxOQ
https://dl.doubtnut.com/l/_ZUlqnQQksp7a
https://dl.doubtnut.com/l/_uGLFq9nf1anS


300. Show that the following system of equations is inconsistent:

Watch Video Solution

2x + y = 3,    4x + 2y = 5

301. Find 

Watch Video Solution

if y = x − 2x4 + x7dy

dx

302. Using determinants, show that the following system of linear

equation is inconsistent:  ,  ,

Watch Video Solution

x − 3y + 5z = 4 2x − 6y + 10z = 11

3x − 9y + 15z = 12

303. Using Cramers rule, solve the following system of linear equations:

 (a + b)x − (a − b)y = 4ab (a − b)x + (a + b)y = 2(a2 − b2)

https://dl.doubtnut.com/l/_SV4HK6KPhkuZ
https://dl.doubtnut.com/l/_nduCmnmR296M
https://dl.doubtnut.com/l/_q5gUBexHQEDy
https://dl.doubtnut.com/l/_NHbQj8DOsx9v


Watch Video Solution

304. Using determinants, show that the following system of equations is

inconsistent: 

Watch Video Solution

2x − y + z = 4,    x + 3y + 2z = 12,    3x + 2y + 3z = 10

305. Solve the following system of equations by using determinants:

, , 

Watch Video Solution

x + y + z = 1 ax + by + cz = k a2x + b2y + c2z = k2

306. The sum of three numbers is 6. If we multiply the third number 2 and

add the �rst number to the result, we get 7. Be adding second and third

numbers to three times the �rst number we get 12. Use determinants to

�nd the numbers.

Watch Video Solution

https://dl.doubtnut.com/l/_NHbQj8DOsx9v
https://dl.doubtnut.com/l/_QR6kudabNkCC
https://dl.doubtnut.com/l/_8jSWEGIyQ5FL
https://dl.doubtnut.com/l/_5g5iopheTwqp


307. Solve the system of equations , ,

Watch Video Solution

+ + = 4
2

x

3

y

10

z
− + = 1

4
x

6

y

5

z

+ − = 2
6

x

9

y

20

z

308. If  is a quadratic function such that 

 and  �nd  by using determinants.

Also, �nd 

Watch Video Solution

f(x) = ax2 + bx + c

f(1) = 8, f(2) = 11 f( − 3) = 6 f(x)

f(0).

309. Determine the values of  for which the following system of

equations : , , 

has non-trival solutions.

Watch Video Solution

λ

λx + 3y − z = 1 x + 2y + z = 2 −λx + y + 2z = − 1

https://dl.doubtnut.com/l/_cnlAtrl3d0Tl
https://dl.doubtnut.com/l/_KCow4WTmvrtN
https://dl.doubtnut.com/l/_OiFO6usQb5qm


310. For what values of  and  , the following system of equations is

consistent?

 

 

Watch Video Solution

a b

x + y + z = 6

2x + 5y + az = b

x + 2y + 3z = 14

311. For what values of  and  the system of equations 

   has: (i) a unique

solution (ii) in�nitely many solutions (iii) no solution

Watch Video Solution

a b,

2x + ay + 6z = 8, x + 2y + bz = 5, x + y + 3z = 4

312. Solve the following system of linear equations by Cramers rule:

Watch Video Solution

x − 2y = 4,    − 3x + 5y = − 7

https://dl.doubtnut.com/l/_B6O755dy0LlH
https://dl.doubtnut.com/l/_f2IAjL859O24
https://dl.doubtnut.com/l/_Ga8gb56hsTuc


313. Solve the following system of linear equations by Cramers rule:

Watch Video Solution

2x − y = 1,    7x − 2y = − 7

314. Solve the following system of linear equations by Cramers rule:

Watch Video Solution

2x − y = 17,    3x + 5y = 6

315. Solve the following system of linear equations by Cramers rule:

Watch Video Solution

3x + y = 19,    3x − y = 23

316. Solve the following system of linear equations by Cramers rule:

2x − y = − 2,    3x + 4y = 3

https://dl.doubtnut.com/l/_YFkLzhShEJoV
https://dl.doubtnut.com/l/_jp4kcB2bQ34D
https://dl.doubtnut.com/l/_DhCfkBAjgTAa
https://dl.doubtnut.com/l/_KgUSAnxASXOV


Watch Video Solution

317. Solve the following system of linear equations by Cramers rule:

Watch Video Solution

3x + ay = 4,    2x + ay = 2,   a ≠ 0

318. Solve the following system of linear equations by Cramers rule:

Watch Video Solution

2x + 3y = 10,    x + 6y = 4

319. Solve the following system of linear equations by Cramers rule:

Watch Video Solution

5x + 7y = − 2,    4x + 6y = − 3

https://dl.doubtnut.com/l/_KgUSAnxASXOV
https://dl.doubtnut.com/l/_U6vgBLfst1V2
https://dl.doubtnut.com/l/_EvsBJRJscuOW
https://dl.doubtnut.com/l/_RGXHLXGP9TAX


320. Solve the following system of linear equations by Cramers rule:

Watch Video Solution

9x + 5y = 10,    3y − 2x = 8

321. Solve the following system of linear equations by Cramers rule:

Watch Video Solution

x + 2y = 1,    3x + y = 4

322. Solve the following system of the linear equations by cramer's rule

Watch Video Solution

3x + y + z = 2, 2x − 4y + 3z = − 1 and 4x + y − 3z = − 11

323. Solve the following system of linear equations by Cramers rule:

x − 4y − z = 11,    2x − 5y + 2z = 39,    − 3x + 2y + z = 1

https://dl.doubtnut.com/l/_kF3I9PoL05MW
https://dl.doubtnut.com/l/_fPPCN8cmaQuG
https://dl.doubtnut.com/l/_xaLW2Ly1uD9s
https://dl.doubtnut.com/l/_WqppckyLO48Z


Watch Video Solution

324. Solve the following system of linear equations by Cramers rule:

Watch Video Solution

6x + y − 3z = 5,   x + 3y − 2z = 5,   2x + y + 4z = 8

325. Solve the following system of linear equations by Cramers rule:

Watch Video Solution

x + y = 5,   y + z = 3,   x + z = 4

326. Solve the following system of linear equations by Cramers rule:

Watch Video Solution

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

https://dl.doubtnut.com/l/_WqppckyLO48Z
https://dl.doubtnut.com/l/_VuBqIYhOvNY9
https://dl.doubtnut.com/l/_jATER0Ja8d92
https://dl.doubtnut.com/l/_lWJRmvXOpE5n


327. Solve the following system of equations using Cramers rule.

Watch Video Solution

5x − 7y + z = 11, 6x − 8y − z = 15and3x + 2y − 6z = 7

328. Solve the following system of linear equations by Cramers rule:

Watch Video Solution

2x − 3y − 4z = 29,   − 2x + 5y − z = − 15,   3x − y + 5z = − 11

329. Solve the following system of linear equations by Cramers rule:

Watch Video Solution

x + y = 1,    x + z = − 6,    x − y − 2z = 3

330. Solve the following system of linear equations by Cramers rule:

x + y + z + 1 = 0,   ax + by + cz + d = 0,   a2x + b2y + c2z + d2 = 0

https://dl.doubtnut.com/l/_zeNxzVSUgxbc
https://dl.doubtnut.com/l/_4J914cVtyL4b
https://dl.doubtnut.com/l/_D0U9ZbXnOHIa
https://dl.doubtnut.com/l/_dlfIUbiFnMVj


Watch Video Solution

331. Solve system of equations , 

,  , 

Watch Video Solution

x + y + z + w = 1

x − 2y + 2z + 2w = − 6 2x + y − 2z + 2w = − 5

3x − y + 3z − 3w = − 3

332. 

Watch Video Solution

2x − 3z + w = 1, x − y + 2w = 1, − 3y + z + w = 1, x + y + z = 1

333. Show that the following systems of linear equations are inconsistent:

Watch Video Solution

2x − y = 5,   4x − 2y = 7

https://dl.doubtnut.com/l/_dlfIUbiFnMVj
https://dl.doubtnut.com/l/_69LwCqbyEc07
https://dl.doubtnut.com/l/_FQOmMjquugW0
https://dl.doubtnut.com/l/_XtGd3lnMcMOl
https://dl.doubtnut.com/l/_Ui818PGFHdFb


334. Show that the following systems of linear equations are

inconsistent: 

Watch Video Solution

3x + y = 5,    − 6x − 2y = 9

335. Show that the following systems of linear equations are inconsistent:

Watch Video Solution

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

336. Show that the following systems of linear equations are consistent:

Watch Video Solution

3x − y + 2z = 6,   2x − y + z = 2,   3x + 6y + 5z = 20.

337. Show that the following systems of linear equations has in�nite

number of solutions

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

https://dl.doubtnut.com/l/_Ui818PGFHdFb
https://dl.doubtnut.com/l/_KOf94hpBi83X
https://dl.doubtnut.com/l/_iN4REqUHaKXN
https://dl.doubtnut.com/l/_H21jW7ky4jTP


Watch Video Solution

338. Show that the following systems of linear equations has in�nite

number of solutions and solve 

Watch Video Solution

x + 2y = 5,   3x + 6y = 15

339. Solve the following system of homogeneous equations:

  

Watch Video Solution

x + y − z = 0 x − 2y + z = 0 3x + 6y − 5z = 0

340. Show that the following systems of linear equations has in�nite

number of solutions and solve

Watch Video Solution

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

https://dl.doubtnut.com/l/_H21jW7ky4jTP
https://dl.doubtnut.com/l/_dmCsaMT2r2Gh
https://dl.doubtnut.com/l/_Hk95DvPWHH88
https://dl.doubtnut.com/l/_s6nEPPw3U8X2
https://dl.doubtnut.com/l/_IRXanLKUHC0T


341. Show that the following systems of linear equations has in�nite

number of solutions and solve

Watch Video Solution

x − y + 3z = 6,   x + 3y − 3z = − 4,   5x + 3y + 3z = 10

342. A salesman has the following record of sales during three months

for three items  which have di�erent rates of commission

Month, Sale of units, Total commissiondrawn (in Rs) Find out the rates of

commission on items  by using deter-minant method.

Watch Video Solution

A, B and C

A, B and C

343. An automobile company uses three types of steel  for

producing three types of cars  . Steel requirements (in

tons) for each type of cars are given below: 

S1,   S2 and S3

C1,   C2 and C3

⎡
⎢⎢⎢⎢
⎣

SteelCars C1 C2 C3

S1 2 3 4

S2 1 1 2

S3 3 2 1

⎤
⎥ ⎥ ⎥ ⎥
⎦

https://dl.doubtnut.com/l/_IRXanLKUHC0T
https://dl.doubtnut.com/l/_BZ65WF75zEwF
https://dl.doubtnut.com/l/_jlR0tu9bpdOm


Using Cramers rule, �nd the number of cars of each type which can be

produced using 29, 13 and 16 tonnes of steel of three types respectively.

Watch Video Solution

344. Solve the following system of equations

Watch Video Solution

3x − 4y + 5z = 0, x + y − 2z = 0, 2x + 3y + z = 0

345. Solve the following system of homogeneous equations:

  

Watch Video Solution

x + y + z = 0 x − 2y + z = 0 3x + 6y − 5z = 0

346. Find the value of  for which the homogeneous system of equations:

   has non-trivial

solutions. Find the solution.

λ

2x + 3y − 2z = 0 2x − y + 3z = 0 7x + λy − z = 0

https://dl.doubtnut.com/l/_jlR0tu9bpdOm
https://dl.doubtnut.com/l/_85mwylWUaorX
https://dl.doubtnut.com/l/_j7Xj6vlT74OM
https://dl.doubtnut.com/l/_uTE9E1B6FsUk


Watch Video Solution

347. If the system of equations

 has a non-trivial solution

show that 

Watch Video Solution

x = cy + bz,   y = az + cx,   z = bx + ay

a2 + b2 + c2 + 2abc = 1

348. If  are distinct real numbers and the system of equations 

 

 has a non-trivial solution, show that 

Watch Video Solution

a, b, c

ax + a2y + (a3 + 1)z = 0 bx + b2y + (b3 + 1)z = 0

cx + c2y + (c3 + 1) = 0 abc = − 1

349. If  are have not triavle solution such that 

  then prove that 1/(1-a)+1/(1-b)+1/(1-c)=1

Watch Video Solution

x, y, z ax + y + z = 0

x + by + z = 0 x + y + cz = 0

https://dl.doubtnut.com/l/_uTE9E1B6FsUk
https://dl.doubtnut.com/l/_9BUjClVj4PRD
https://dl.doubtnut.com/l/_Pbct0ufDFeKg
https://dl.doubtnut.com/l/_WyZjgDWMxEi8


350. Solve following system of homogeneous linear equations:

Watch Video Solution

x + y − 2z = 0,   2x + y − 3z = 0,   5x + 4y − 9z = 0

351. Solve following system of homogeneous linear equations:

Watch Video Solution

2x + 3y + 4z = 0,   x + y + z = 0,   2x + 5y − 2z = 0

352. Solve following system of homogeneous linear equations:

Watch Video Solution

3x + y + z = 0,   x − 4y + 3z = 0,   2x + 5y − 2z = 0

353. Find the real values of  for which the following system of linear

equations has non-trivial solutions. Also, �nd the non-trivial solutions.

λ

https://dl.doubtnut.com/l/_exQVkIrI8yw7
https://dl.doubtnut.com/l/_2CV5Ckna060T
https://dl.doubtnut.com/l/_Vb5PRKWxino9
https://dl.doubtnut.com/l/_NTqJ0CNr9KDy


  

Watch Video Solution

2λx − 2y + 3z = 0 x + λy + 2z = 0 2x + λz = 0

354. If  are non-zero real numbers and if the system of equations 

   has a non-trivial

solution, then prove that 

Watch Video Solution

a, b, c

(a − 1)x = y = z (b − 1)y = z + x (c − 1)z = x + y

ab + bc + ca = abc

355. If  is a singular matrix, then write the value of  .

Watch Video Solution

A |A|

356. For what value of  the matrix  is singular?

Watch Video Solution

x, [
5 − x x + 1

2 4
]

https://dl.doubtnut.com/l/_NTqJ0CNr9KDy
https://dl.doubtnut.com/l/_PY8HCTaI3d3G
https://dl.doubtnut.com/l/_jyoDpavsgBlh
https://dl.doubtnut.com/l/_mvB7VI4HXg9X


357. Write the value of the determinant  .

Watch Video Solution

∣
∣
∣
∣

2 3 4

5 6 8

6x 9x 12x

∣
∣ 
∣
∣

358. State whether the matrix  is singular or nonsingular.

Watch Video Solution

[
2 3

6 4
]

359. Find the value of the determinant  .

Watch Video Solution

∣
∣
∣

4200 4201

4202 4203

∣
∣
∣

360. Find the value of the determinant 

Watch Video Solution

∣
∣
∣
∣

101 102 103

104 105 106

107 108 109

∣
∣ 
∣
∣

https://dl.doubtnut.com/l/_Gxb6K0byzLV9
https://dl.doubtnut.com/l/_as2DRs2hmNGR
https://dl.doubtnut.com/l/_ycQTOAQ3fBo2
https://dl.doubtnut.com/l/_KIrZjiuMOgaZ
https://dl.doubtnut.com/l/_TNS1empNzpEh


361. Write the value of the determinant  .

Watch Video Solution

∣
∣
∣
∣

a 1 b + c

b 1 c + a

c 1 a + b

∣
∣ 
∣
∣

362. If  and  , �nd the value of  .

Watch Video Solution

A = [
0 i

i 1
] B = [

0 1

1 0
] |A| + |B|

363. If  and  , �nd  .

Watch Video Solution

A = [
1 2

3 −1
] B = [

1 0

−1 0
] |AB|

364. Evaluate:  .

Watch Video Solution

∣
∣
∣

4785 4787

4789 4791

∣
∣
∣

https://dl.doubtnut.com/l/_TNS1empNzpEh
https://dl.doubtnut.com/l/_lnfdG9WAXxdX
https://dl.doubtnut.com/l/_iQaGyq689dT1
https://dl.doubtnut.com/l/_MnOiOru7ynBT


365. If  is an imaginary cube root of unity, �nd the value of

 .

Watch Video Solution

w

∣
∣
∣
∣
∣

1 w w2

w w2 1

w2 1 w

∣
∣ 
∣ 
∣
∣

366. If  and  , �nd  .

Watch Video Solution

A = [
1 2

3 −1
] B = [

1 −4

3 −2
] |AB|

367. If  is a  diagonal matrix such that  , 

and  , then �nd  .

Watch Video Solution

A = [aij] 3 × 3 a11 = 1 a22 = 2

a33 = 3 |A|

368. If  is a  scalar matrix such that  , then write

the value of  .

h id l i

A = [aij] 3 × 3 a11 = 2

|A|

https://dl.doubtnut.com/l/_LDqBnpY4bck8
https://dl.doubtnut.com/l/_1t3f0fqtaJJK
https://dl.doubtnut.com/l/_ZYjERcjy3YD3
https://dl.doubtnut.com/l/_46bFuMC8Zqhk


Watch Video Solution

369. If  denotes identity matrix of order  , write the value of its

determinant.

Watch Video Solution

I3 3 × 3

370. A matrix  of order  has determinant 5. What is the value of 

?

Watch Video Solution

A 3X3

|3A|

371. On expanding by �rst row, the value of the determinant of 

square matrix  is 

 .

Watch Video Solution

3 × 3

A = [aij]

a11C11 + a12C12 + a13C13 + a32C32 + a33C33

https://dl.doubtnut.com/l/_46bFuMC8Zqhk
https://dl.doubtnut.com/l/_Alt3KP70rkxe
https://dl.doubtnut.com/l/_bHpjCA0CUOlv
https://dl.doubtnut.com/l/_pfo7cDwwHsuE


372. If  is a  matrix and , is the co-factor of the element 

, in , then the expression 

equals-

Watch Video Solution

A = (aij) 4 × 4 Cij

aij Det(A) a11C11 + a12C12 + a13C13 + a14C14

373. Write the value of  .

Watch Video Solution

∣
∣
∣

sin 20∘ − cos 20∘

sin 70∘ cos 70∘

∣
∣
∣

374. If A is a square matrix of order n and  then �nd 

Watch Video Solution

AAT = I |A|

375. If  and  are square matrices of the same order such that 

and  , then write the value of  .

Watch Video Solution

A B |A| = 3

AB = I |B|

https://dl.doubtnut.com/l/_Xnc8DmMLwvVI
https://dl.doubtnut.com/l/_Z6oU0GmOB413
https://dl.doubtnut.com/l/_DRxZhrH9U9nW
https://dl.doubtnut.com/l/_2hkkF5zaqVOE


376.  is a skew-symmetric of order 3, write the value of  .

Watch Video Solution

A |A|

377. If  is a square matrix of order 3 with determinant 4, then write the

value of  .

Watch Video Solution

A

| − A|

378. If  is a square matrix such that  , write the value of 

Watch Video Solution

A |A| = 2 |2A|

379. Find the value of determinant  .

Watch Video Solution

∣
∣
∣
∣

243 156 300

81 52 100

−3 0 4

∣
∣ 
∣
∣

https://dl.doubtnut.com/l/_2hkkF5zaqVOE
https://dl.doubtnut.com/l/_2mcdhxTwb25N
https://dl.doubtnut.com/l/_8B2SL4MGr0dZ
https://dl.doubtnut.com/l/_v4ZXdTc0yD4F
https://dl.doubtnut.com/l/_NZ2XjfLOu08v


380. Write the value of the determinant  .

Watch Video Solution

∣
∣
∣
∣

2 −3 5

4 −6 10

6 −9 15

∣
∣ 
∣
∣

381. If the matrix  is singular, �nd the value of  .

Watch Video Solution

[
5x 2

−10 1
] x

382. If  is a square matrix of order  such that  , then write

the value of  .

Watch Video Solution

A n × n |A| = λ

| − A|

383. Find the value of the determinant  .

Watch Video Solution

∣
∣
∣
∣
∣

22 23 24

23 24 25

24 25 26

∣
∣ 
∣ 
∣
∣

https://dl.doubtnut.com/l/_0KzMul2CXJyE
https://dl.doubtnut.com/l/_tnOvP4ogF5NX
https://dl.doubtnut.com/l/_71Tx0YWRoCyG
https://dl.doubtnut.com/l/_36CX3BGS9fKS


384. If  and  are non-singular matrices of the same order, write

whether  is singular or non-singular.

Watch Video Solution

A B

AB

385. A matrix of order  has determinant 2. What is the value of 

 , where  is the identity matrix of order  .

Watch Video Solution

3 × 3

|A(3I)| I 3 × 3

386. If  and  are square matrices of order 3 such that  , 

 , then �nd the value of  .

Watch Video Solution

A B |A| = − 1

|B| = 3 |3AB|

387. Write the value of  .

Watch Video Solution

∣
∣
∣

a + ib c + id

−c + id a − ib

∣
∣
∣

https://dl.doubtnut.com/l/_yqPq78CXSd1u
https://dl.doubtnut.com/l/_WfFPfzza69Z9
https://dl.doubtnut.com/l/_3Lm3sC8GfdOv
https://dl.doubtnut.com/l/_AgiP4BlkyXYy


388. Write the cofactor of  in the matrix 

Watch Video Solution

a12

⎡
⎢
⎣

2 −3 5

6 0 4

4 5 −7

⎤
⎥
⎦

389. If  , �nd 

Watch Video Solution

∣
∣
∣

2x + 5 3

5x + 2 9

∣
∣
∣

= 0 x.

390. Find the value of  from the following: 

Watch Video Solution

x
∣
∣
∣

x 4

2 2x

∣
∣
∣

= 0

391. Write the value of the determinant 

Watch Video Solution

∣
∣
∣
∣

2 3 4

5 6 8

6x 9x 12x

∣
∣ 
∣
∣

https://dl.doubtnut.com/l/_AgiP4BlkyXYy
https://dl.doubtnut.com/l/_DBDPv94T724Z
https://dl.doubtnut.com/l/_NQONU2u7hFlD
https://dl.doubtnut.com/l/_vxMbCIcpedAi
https://dl.doubtnut.com/l/_vyHc9F6D6CAn


392. If  , where  is  matrix, �nd  .

Watch Video Solution

|A| = 2 A 2 × 2 |adj A|

393. What is the value of the determinant  ?

Watch Video Solution

∣
∣
∣
∣

0 2 0

2 3 4

4 5 6

∣
∣ 
∣
∣

394. For what value of  is the matrix  singular?

A. 1

B. 0

C. 2

D. -1

Answer: C

Watch Video Solution

x [
6 − x 4

3 − x 1
]

https://dl.doubtnut.com/l/_WbK0SgOSujBM
https://dl.doubtnut.com/l/_zGlq1jt0OcpC
https://dl.doubtnut.com/l/_eLPbT9p76oAB


Watch Video Solution

395. A matrix  of order  is such that  . Find the value of 

 .

Watch Video Solution

A 3 × 3 |A| = 4

|2A|

396. Evaluate:  .

Watch Video Solution

∣
∣
∣

cos 15∘ sin 15∘

sin 75∘ cos 75∘

∣
∣
∣

397. If  . Write the cofactor of the element  .

Watch Video Solution

A =
⎡
⎢
⎣

5 3 8

2 0 1

1 2 3

⎤
⎥
⎦

a32

398. If , then write the value of x .

Watch Video Solution

∣
∣
∣

x + 1 x − 1

x − 3 x + 2

∣
∣
∣

=
∣
∣
∣

4 −1

1 3

∣
∣
∣

https://dl.doubtnut.com/l/_eLPbT9p76oAB
https://dl.doubtnut.com/l/_nPkN1Dj1ms7L
https://dl.doubtnut.com/l/_6maRJdNY4wIf
https://dl.doubtnut.com/l/_iKQtdZlIDbe3
https://dl.doubtnut.com/l/_3HHleDg4zFdr


399. If  , then write the value of 

Watch Video Solution

∣
∣
∣

2x x + 3

2(x + 1) x + 1

∣
∣
∣

=
∣
∣
∣

1 5

3 5

∣
∣
∣

x.

400. If  , �nd the value of 

Watch Video Solution

∣
∣
∣

3x 7

−2 4

∣
∣
∣

=
∣
∣
∣

8 7

6 4

∣
∣
∣

x.

401. If  , write the value of 

Watch Video Solution

∣
∣
∣

2x 5

8 x

∣
∣
∣

=
∣
∣
∣

6 −2

7 3

∣
∣
∣

x.

402. If  is square matrix of order  matrix,    and  ,

then write the value of  .

Watch Video Solution

A 3 |A| ≠ 0 |3A| = k|A|

k

https://dl.doubtnut.com/l/_3HHleDg4zFdr
https://dl.doubtnut.com/l/_HlJ7XXgBCKdC
https://dl.doubtnut.com/l/_6xMFnIU0BwtK
https://dl.doubtnut.com/l/_ZmNBmeRKZ1DA
https://dl.doubtnut.com/l/_1sP0tIlPXVNM


403. Write the value of the determinant  .

Watch Video Solution

∣
∣
∣

p p + 1

p − 1 p

∣
∣
∣

404. Write the value of 

Watch Video Solution

∣
∣
∣
∣
∣

x + y y + z z + x

z x y

−3 −3 −3

∣
∣ 
∣ 
∣
∣

405. If  , then for any natural number, �nd the value

of  .

Watch Video Solution

A = [
cos θ sin θ

−sin θ cos θ
]

Det (An)

406. The maximum value of  is

Watch Video Solution

∣
∣
∣
∣

1 1 1

1 1 + sin θ 1

1 1 1 + cos θ

∣
∣ 
∣
∣

https://dl.doubtnut.com/l/_sdtlIL5itHc3
https://dl.doubtnut.com/l/_WvJXZX6IRy0n
https://dl.doubtnut.com/l/_3aZ4z0jNcZZD
https://dl.doubtnut.com/l/_zdxbi6VTUyb8


407. If  and  then �nd the value of 

Watch Video Solution

x ∈ N
∣
∣
∣

x + 3 −2

−3x 2x

∣
∣
∣

= 8, x.

408. If  , write the value of 

Watch Video Solution

∣
∣
∣
∣

x sin θ cos θ

−sin θ −x 1

cos θ 1 x

∣
∣ 
∣
∣

= 8 x.

409. If  and  are square matrices of order 2, then  is

possible only when (a)  or  (b) 

 (c)  and  (d) 

Watch Video Solution

A B det(A + B) = 0

det(A) = 0 det(B) = 0

det(A) + det(B) = 0 det(A) = 0 det(B) = 0 A + B = O

410. Which of the following is not correct? (a)  , where 

 (b)  , where  (c) If  is a skew-

|A| = ∣∣A
T ∣∣

A = [aij]3 × 3
|kA| = k3|A| A = [aij]3 × 3

A

https://dl.doubtnut.com/l/_UmyWXvUoRtFh
https://dl.doubtnut.com/l/_3WNnLKrdt3Dd
https://dl.doubtnut.com/l/_qXGa2RHb9O7v
https://dl.doubtnut.com/l/_zvUGrpMBEyQ7


symmetric matrix of odd order, then  (d) 

Watch Video Solution

|A| = 0

∣
∣
∣

a + b c + d

e + f g + h

∣
∣
∣

=
∣
∣
∣

a c

e g

∣
∣
∣

+
∣
∣
∣

b d

f h

∣
∣
∣

411. If  and  is cofactors of  , then value of  is

given by

Watch Video Solution

Δ =

∣
∣ 
∣
∣

a11 a12 a13

a21 a22 a23

a31 a32 a33

∣
∣ 
∣
∣

Aij aij Δ

412. Which of the following is not correct in a given determinant of 

where  (A).Order of minor is less than order of the det (A)

(B).Minor of an element can never be equal to cofactor of the same

element (C).Value of a determinant is obtained by multiplying elements of

a row or column by corresponding cofactors (D).Order of minors and

cofactors of elements of A is same

Watch Video Solution

A,

A = ([aij])3x3

https://dl.doubtnut.com/l/_zvUGrpMBEyQ7
https://dl.doubtnut.com/l/_FxrDGWmyTXv0
https://dl.doubtnut.com/l/_dY26sBLGHI39


413. Let  Then, the value of 

 is equal (a)0 (b) -16 (c) 16 (d) none of these

Watch Video Solution

∣
∣
∣
∣
∣

x 2 x

x2 x 6

x x 6

∣
∣ 
∣ 
∣
∣

= ax4 + bx3 + cx2 + dx + e.

5a + 4b + 3c + 2d + e

414. The value of the determinant

 is

independent of n (b) a (c) x (d) none of these

Watch Video Solution

∣∣a
2a1 cos nx cos(n + a)x cos(n + 2)x sinnx sin(n + 1)x sin(n + 2)x∣∣

415. If  ,  , then

A. a. 

B. b. 

C. c. 

A =
∣
∣ 
∣ 
∣
∣

1 1 1

a b c

a2 b2 c2

∣
∣ 
∣ 
∣
∣

B =

∣
∣ 
∣
∣

1 bc a

1 ca b

1 ab c

∣
∣ 
∣
∣

A + B = 0

A + 2B = 0

A = B

https://dl.doubtnut.com/l/_kKDQcNS2EnUz
https://dl.doubtnut.com/l/_gpmCWAAvv1Vp
https://dl.doubtnut.com/l/_MnhXApqLVRcQ


D. d. None of these

Answer: null

Watch Video Solution

416. If 

then  equals  b.  c.  d. none of these

Watch Video Solution

Dk =

∣
∣ 
∣ 
∣
∣

1 n n

2k n2 + n + 1 n2 + n

2k − 1 n2 n2 + n + 1

∣
∣ 
∣ 
∣
∣

and
n

∑
k= 1

Dk = 56.

n 4 6 8

417. Let  be an identity

in  where  are independent of  Then the value of  is (a) 4

(b) 0 (c) 1 (d) none of these

Watch Video Solution

∣
∣
∣
∣
∣

x2 + 3x x − 1 x + 3

x + 1 −2x x − 4

x − 3 x + 4 3x

∣
∣ 
∣ 
∣
∣

= ax4 + bx3 + cx2 + e

x, a, b, c, d, e x. e

https://dl.doubtnut.com/l/_MnhXApqLVRcQ
https://dl.doubtnut.com/l/_pNMphqPXOPze
https://dl.doubtnut.com/l/_E70y9aQ2NcDy


418. Using the factor theorem it is found that  and  are

three factors of the determinant  The other factor

in the value of the determinant is (a)  (b)  (c)  (d) none of these

Watch Video Solution

a + b, b + c c + a

∣
∣
∣
∣

−2a a + b a + c

b + a −2b b + c

c + a c + b −2c

∣
∣ 
∣
∣

.

4 2 a + b + c

419. If  are di�erent, then the value of  is

a.  b.  c.  d. 

Watch Video Solution

a, b, c

∣
∣ 
∣ 
∣
∣

0 x2 − a x3 − b

x2 + a 0 x2 + c

x4 + b x − c 0

∣
∣ 
∣ 
∣
∣

b c b 0

420. If the determinant  then (a)

 are in H.P. (b)  is root of  or(c)  are in

G.P. (d)  are in G.P. only  are in A.P.

Watch Video Solution

∣
∣
∣
∣

a b 2aα + 3b

b c 2bα + 3c

2aα + 3b 2bα + 3c 0

∣
∣ 
∣
∣

= 0

a, b, c α 4ax2 + 12bx + 9c = 0 a, b, c

a, b, c, a, b, c

https://dl.doubtnut.com/l/_FseOkMOrPAtj
https://dl.doubtnut.com/l/_KwktzorpayVl
https://dl.doubtnut.com/l/_2KMnvYWfAN7W


421. If  are the roots of unity, then  is equal

to

Watch Video Solution

1. ω, ω2 Δ =

∣
∣ 
∣ 
∣
∣

1 ωn ω2n

ωn ω2n 1

ω2n 1 ωn

∣
∣ 
∣ 
∣
∣

422. If  , then the value of  is  (b) 

(c)  (d) 

Watch Video Solution

Ar =

∣
∣ 
∣ 
∣
∣

1 r 2r

2 n n2

n 2n+ 1

∣
∣ 
∣ 
∣
∣

n ( n+ 1 )

2

n

∑
r= 1

Ar n 2n

−2n n2

423. If  and discriminant of  is negative, then 

 is a.  b.  c. 

d. 

Watch Video Solution

a > 0 ax2 + 2bx + c

∣
∣
∣
∣

a b ax + b

b c bx + c

ax + b bx + c 0

∣
∣ 
∣
∣

+ve (ac − b)
2(ax2 + 2bx + c) −ve

0

https://dl.doubtnut.com/l/_2KMnvYWfAN7W
https://dl.doubtnut.com/l/_HenI0hNuIq7a
https://dl.doubtnut.com/l/_I1W8dE2e6fQz
https://dl.doubtnut.com/l/_MN6IH67AEzuj


424. The value of  is (a)  (b) 0 (c)  (d) 

Watch Video Solution

∣
∣
∣
∣
∣

52 53 54

53 54 55

54 55 56

∣
∣ 
∣ 
∣
∣

52 513 59

425.  (a) 7 (b) 10 (c) 13 (d)

17

Watch Video Solution

∣
∣
∣

(log)3512 (log)43

(log)38 (log)49

∣
∣
∣

×
∣
∣
∣

(log)23 (log)83

(log)34 (log)34

∣
∣
∣

=

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

is(A) 0 (B) 1 (C) x (D) 2x

Watch Video Solution

∣
∣
∣
∣

x + 2 x + 3 x + 2a

x + 3 x + 4 x + 2b

x + 4 x + 5 x + 2c

∣
∣ 
∣
∣

427. If  then the value ofA + B + C = π,

|sin(A + B + C)sin(A + C)cosC − sinB0 tanC cos(A + B)tan(B + C)0

https://dl.doubtnut.com/l/_yUrqezTgR3Ep
https://dl.doubtnut.com/l/_LQGmlXchqfcW
https://dl.doubtnut.com/l/_xndEsJaMApgJ
https://dl.doubtnut.com/l/_4bbh0oi2EOlJ


 (b)  (c)  (d) none of these

Watch Video Solution

0 1 2 sinB tanA cosC

428. The number of distinct real roots of 

lies in the interval  is (a) 1 (b) 2 (c) 3 (d) 0

Watch Video Solution

∣
∣
∣
∣

cos ecx secx secx

secx cos ecx secx

secx secx cos ecx

∣
∣ 
∣
∣

= 0

− ≤ x ≤
π

4

π

4

429. Let  where  Then (a)

 (b)  (c)  (d)

Watch Video Solution

A =

∣
∣ 
∣
∣

1 sin θ 1

−sin θ 1 sin θ

−1 −sin θ 1

∣
∣ 
∣
∣

, 0 ≤ θ ≤ 2π.

Det(A) = 0 Det(A) ∈ (2, ∞) Det(A) ∈ (2, 4)

Det(A) ∈ [2, 4]

430. If  , then  (a) 3 (b)  (c)  (d) 6

W t h Vid S l ti

∣
∣
∣

2x 5

8 x

∣
∣
∣

=
∣
∣
∣

6 −2

7 3

∣
∣
∣

x = ±3 ±6

https://dl.doubtnut.com/l/_4bbh0oi2EOlJ
https://dl.doubtnut.com/l/_OxcOq3KFzq45
https://dl.doubtnut.com/l/_Mzgjx8bBNi6k
https://dl.doubtnut.com/l/_WBFdefrwBQX3


Watch Video Solution

431. If  (a)  (b)  (c) 

 (d) 

Watch Video Solution

f(x) =

∣
∣ 
∣
∣

0 x − a x − b

x + a 0 x − c

x + b x + c 0

∣
∣ 
∣
∣

, then f(a) = 0 f(b) = 0

f(0) = 0 f(1) = 0

432. The value of the determinant  is (a)

(b)  (c)  (d) none

Watch Video Solution

∣
∣
∣
∣

a − b b + c a

b − a c + a b

c − a a + b c

∣
∣ 
∣
∣

a3 + b3 + c3

3 bc a3 + b3 + c3 − 3abc

433. If  are di�erent from zero and 

then the value of  is (a)  (b)  (c) 

 (d) 

Watch Video Solution

x, y, z
∣
∣ 
∣ 
∣
∣

1 + x 1 1

1 1 + y 1

1 1 1 + z

∣
∣ 
∣ 
∣
∣

= 0

x− 1 + y− 1 + z − 1 xyz x− 1y− 1z − 1

−x − y − z −1

https://dl.doubtnut.com/l/_WBFdefrwBQX3
https://dl.doubtnut.com/l/_viyyw0ju66ZY
https://dl.doubtnut.com/l/_aWM85dEZH8ty
https://dl.doubtnut.com/l/_5Q5w2pHQUWGZ


434. The determinant  equals (a)

 (b)  (c) 

 (d) none of these

Watch Video Solution

∣
∣
∣
∣
∣

b2 − ab b − c bc − ac

ab − a2 a − b b2 − ab

bc − ca c − a ab − a2

∣
∣ 
∣ 
∣
∣

abc (b − c)(c − a)(a − b) (b − c)(c − a)(a − b)

(a + b + c)(b − c)(c − a)(a − b)

435. If  then the determinant 

 lies in the interval (a)  (b) 

 (c)  (d) 

Watch Video Solution

x, y ∈ R,

=
∣
∣ 
∣ 
∣
∣

cos x −sinx 1

sinx cos x 1

cos(x + y) −sin(x + y) 0

∣
∣ 
∣ 
∣
∣

[ − √2, √2]

[ − 1, 1] [ − √2, 1] [ − 1, − √2]

436. The maximum value of   (a)

(b)  (c)  (d) 

=

∣
∣ 
∣
∣

1 1 1

1 1 + sin θ 1

1 + cos θ 1 1

∣
∣ 
∣
∣

(θisreal)
1

2

√3

2
√2 −

√3

2

https://dl.doubtnut.com/l/_5Q5w2pHQUWGZ
https://dl.doubtnut.com/l/_KEAnL8vACyE7
https://dl.doubtnut.com/l/_PYujEuHQOtpx
https://dl.doubtnut.com/l/_lFMWZ4CRAfZi


Watch Video Solution

437. The value of the determinant  is (a)

 (b)  (c)  (d) 

Watch Video Solution

∣
∣
∣
∣
∣

x x + y x + 2y

x + 2y x x + y

x + y x + 2y x

∣
∣ 
∣ 
∣
∣

9x2(x + y) 9y2(x + y) 3y2(x + y) 7x2(x + y)

438. Let  , then  is equal to (a) 0

(b) -1 (c) 2 (d) 3

Watch Video Solution

f(x) =

∣
∣ 
∣
∣

cos x x 1

2 sinx x 2x

sinx x x

∣
∣ 
∣
∣

( lim )x→ 0

f(x)

x2

439. If there are two values of a which makes determinant, 

 then the sum of these number is

Watch Video Solution

Δ =
∣
∣ 
∣
∣

1 −2 5

2 a −1

0 4 2a

∣
∣ 
∣
∣

= 86

https://dl.doubtnut.com/l/_lFMWZ4CRAfZi
https://dl.doubtnut.com/l/_CereQ7FvBPjy
https://dl.doubtnut.com/l/_f5w2kXgwf4aA
https://dl.doubtnut.com/l/_J6u5qiuRY0nd


440. If  then 

Watch Video Solution

Δ =
∣
∣ 
∣ 
∣
∣

a p x

b q y

c r z

∣
∣ 
∣ 
∣
∣

= 16 Δ1 =
∣
∣ 
∣ 
∣
∣

p + x a + x a + p

q + y b + y b + q

r + z c + z c + r

∣
∣ 
∣ 
∣
∣

= 32

441. The value of  is (a) 2 (b) 4 (c) 8 (d) 

Watch Video Solution

∣
∣
∣
∣
∣

1 1 1

 nC1  n+ 2C1  n+ 4C1

 nC2  n+ 2C2  n+ 4C2

∣
∣ 
∣ 
∣
∣

n2

https://dl.doubtnut.com/l/_nZnPoT0j9imy
https://dl.doubtnut.com/l/_pY54MmjM7P4j

