
MATHS

BOOKS - CENGAGE MATHS (HINGLISH)

DETERMINANT

Single Correct Answer

1. 

1 cosα cosβ
cosα 1 cosγ
cosβ cosγ 1

=

0 cosα cosβ
cosα 0 cosβ
cosβ cosγ 0

 


if cos2α + cos2β + cos2γ =

A. 1

B. 2

C. 3/2

D. 1/2

| | | |

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


Answer: A

Watch Video Solution

2. If α, β, γ are roots of the equation x2(px + q) = r(x + 1), then the value of

determinant 

1 + α 1 1
1 1 + β 1
1 1 1 + γ

 is

A. αβγ

B. 1 +
1
α

+
1
β

+
1
γ

C. 0

D. none of these

Answer: C

Watch Video Solution

| |

https://dl.doubtnut.com/l/_gMxIkQBXQgtI
https://dl.doubtnut.com/l/_2xKEbJkCr4Pz


3. if ω ≠ 1 is cube root of unity and x + y + z ≠ 0 then 

x
1 +ω

y

ω+ω2

z

ω2 + 1

y

ω+ω2

z

ω2 + 1

x
1 +ω

z

ω2 + 1

x
1 +ω

y

ω+ω2

= 0 if

A. x2 + y2 + z2 = 0

B. x + yω + zω2 = 0 or x = y = z

C. x ≠ y ≠ z ≠ 0

D. x = 2y = 3z

Answer: B

Watch Video Solution

| |

https://dl.doubtnut.com/l/_5gyJtEX7vToU


4. If a = cos
4π
3

+ isin
4π
3

 then 

1 1 1

1 a a2

1 a2 a

A. purely real

B. purely imaginary

C. 0

D. none of these

Answer: B

Watch Video Solution

( ) ( ) | |

5. If α is a root of x4 = 1 with negative principal argument then the

principal argument of Δ(α) =

1 1 1

αn αn+ 1 αn+ 3

1

αn+ 1

1

αn
0

 is| |

https://dl.doubtnut.com/l/_HTMUJrAhEzXx
https://dl.doubtnut.com/l/_sGCga7P4D2vE


A. 
5π
14

B. -
3π
4

C. 
π
4

D. -
π
4

Answer: B

Watch Video Solution

6. Δ1 =

x b b
a x b
a a x

 and Δ2 =
x b
a x

 are the given determinations then

A. Δ1 = 3 Δ2
2

B. 
d
dx

Δ1 = 3Δ2

C. 
d
dx

Δ1 = 3 Δ2
2

D. Δ1 = 3Δ3 / 2
2

Answer: B

| | | |
( )

( )
( ) ( )

https://dl.doubtnut.com/l/_sGCga7P4D2vE
https://dl.doubtnut.com/l/_tBLXLfAJWw8S


Watch Video Solution

7. If a2 + b2 + c2 + ab + bc + ca ≤ 0 for all, a, b, c ∈ R, then the value of

the determinant 

(a + b + 2)2 a2 + b2 1

1 (b + c + 2)2 b2 + c2

c2 + a2 1 (c + a + 2)2
, is equal to

A. 65

B. a2 + b2 + c2 + 31

C. 4 a2 + b2 + c2

D. 0

Answer: A

Watch Video Solution

| |

( )

https://dl.doubtnut.com/l/_tBLXLfAJWw8S
https://dl.doubtnut.com/l/_BxvLdlZEAntA


8. Product of roots of equation 

1 + 2x 1 1 - x
2 - x 2 + x 3 + x

x 1 + x 1 - x2
= 0 is

A. 1/2

B. 3/4

C. 4/3

D. 1/4

Answer: A

Watch Video Solution

| |

9. If x ≠ 0, y ≠ 0, z ≠ 0and|1 + x111 + y1 + 2y11 + z1 + z1 + 3z| = 0
 , then 

x - 1 + y - 1 + z - 1
is equal to
1
b. -1
c. -3
d. none of these

A. 0

B. 1

https://dl.doubtnut.com/l/_922pgpTjQKvA
https://dl.doubtnut.com/l/_BMYF2Nt81eO5


C. 3

D. 6

Answer: C

Watch Video Solution

10. If Y = SX, Z = tX all the variables being differentiable functions of x

and lower suffices denote the derivative with respect to x and 

X Y X
X1 Y1 Z1

X2 Y2 Z2

+
S1 t1
S2 t2

= Xn, then n =

A. 1

B. 2

C. 3

D. 4

Answer: C

| | | |

https://dl.doubtnut.com/l/_BMYF2Nt81eO5
https://dl.doubtnut.com/l/_V0trccuSCQJT


View Text Solution

11. If w ≠ 1 is a cube root of unity and Δ =

x + w2 w 1

w w2 1 + x

1 x + w w2
= 0,

then value of x is

A. 0

B. 2

C. -1

D. None of these

Answer: A

Watch Video Solution

| |

12. Let |A| = aij 3 × 3
≠ 0 Each element aij is multiplied by by ki - j Let |B| the

resulting determinant, where k1|A| + k2|B| = a then k1 + k2 =

| |

https://dl.doubtnut.com/l/_V0trccuSCQJT
https://dl.doubtnut.com/l/_iYN0ViOVuI5Z
https://dl.doubtnut.com/l/_H1Bf5wDugllV


A. 1

B. -1

C. 0

D. 2

Answer: C

Watch Video Solution

13. If α, β. γ are the roots of x3 + px2 + q = 0,  where q = 0,  then 

Δ =

1
α

1
β

1
γ

1
β

1
γ

1
α

1
γ

1
α

1
β

 equals

A. αβγ

B. α + β + γ

| |

https://dl.doubtnut.com/l/_H1Bf5wDugllV
https://dl.doubtnut.com/l/_c6a1pOsFCdiR


C. 0

D. None of these

Answer: C

Watch Video Solution

14. If a - 2b + c = 1, then the value of 

x + 1 x + 2 x + a
x + 2 x + 3 x + b
x + 3 x + 4 x + c

 is

A. x

B. -x

C. -1

D. 1

Answer: C

Watch Video Solution

| |

https://dl.doubtnut.com/l/_c6a1pOsFCdiR
https://dl.doubtnut.com/l/_0xA0cHzCfdyb
https://dl.doubtnut.com/l/_Q0NEqZMSn6GB


15. Let x > 0, y > 0, z > 0 are respectively the 2nd, 3rd, 4th terms of a G. P.

and Δ =

xk xk+ 1 xk+ 2

yk yk+ 1 yk+ 2

zk zk+ 1 zk+ 2
= (r - 1)2 1 -

1

r2  (where r is the common

ratio), then

A. k = - 1

B. k = 1

C. k = 0

D. None of these

Answer: A

Watch Video Solution

| | ( )

16. If a, b, c, d > 0 , x ∈ R and 

a2 + b2 + c2 x2 - 2(ab + bc + cd)x + b2 + c2 + d2 ≤ 0, then ( )

https://dl.doubtnut.com/l/_Q0NEqZMSn6GB
https://dl.doubtnut.com/l/_pHG0iCMxg9IA


33 14 loga
65 27 logb
97 40 logc

=

A. 1

B. -1

C. 0

D. none of these

Answer: C

Watch Video Solution

| |

17. Show that

^ xCx
rC

x
r+ 1C

y
r+ 2C

y
rC

y
r+ 1C

z
r+ 2C

z
rC

z
r+ 1Cr+ 1 = ^ xCx+ 1

r Cx+ 2
r+ 1C

y
r+ 2C

y+ 1
r Cy+ 2

r+ 1C

.

A. 0

B. 2n

| | |

https://dl.doubtnut.com/l/_pHG0iCMxg9IA
https://dl.doubtnut.com/l/_PsWTKI4xYCpk


C. x+ y+ zCr

D. x+ y+ zCr+ 2

Answer: A

Watch Video Solution

18. If 

.9C4 .9C5 .10Cr

.10C6 .10C7 .11Cr+ 2

.11C8 .11C9 .12Cr+ 4

= 0 , then the value of r is equal to

A. 3

B. 4

C. 5

D. 6

Answer: C

Watch Video Solution

| |

https://dl.doubtnut.com/l/_PsWTKI4xYCpk
https://dl.doubtnut.com/l/_xEg5zD9DZHNJ


19. If either of the two P, Q and R are equal and P + Q + R = 180 ∘ , then

the value of 

1 1 + sinP sinP(1 + sinP)
1 1 + sinQ sinQ(1 + sinQ)
1 1 + sinR sinR(1 + sinR)

 is

A. 0

B. 1

C. sin(P + Q + R)

D. sinΨnQsinR

Answer: A

Watch Video Solution

| |

20. In a triangle ABC, if a, b, c are the sides opposite to angles A, B, C

respectively, then the value of 

bcosC a ccosB
ccosA b acosC
acosB c bcosA

 is| |

https://dl.doubtnut.com/l/_xEg5zD9DZHNJ
https://dl.doubtnut.com/l/_iHaVm9dM5QEO
https://dl.doubtnut.com/l/_UM8qViMDgM7A


A. 1

B. -1

C. 0

D. acosA + bcosB + ccosC

Answer: C

Watch Video Solution

21. 

If a = 1 + 2 + 4 + ...to n terms
b = 1 + 3 + 9 + ...to n terms
c = 1 + 5 + 25 + ...to n terms

 

then 

a 2b 4c
2 2 2

2n 3n 5n
=

A. (30)n

B. (10)n

C. 0

D. 2n + 3n + 5n

| |

https://dl.doubtnut.com/l/_UM8qViMDgM7A
https://dl.doubtnut.com/l/_kWKdotUBoXCV


Answer: C

Watch Video Solution

22. If a1, a2, a3, 54, a6, a7, a8, a9
 are in H.P., and D = a1a2a354a6a7a8a9 
 ,

then the value of [D]iswhere[.]
represents the greatest integer function

A. 4

B. 5

C. 6

D. 7

Answer: B

Watch Video Solution

| |

https://dl.doubtnut.com/l/_kWKdotUBoXCV
https://dl.doubtnut.com/l/_gd0MNVGpzFt8


23. 

1
c

1
c -

a+b

c2

-
b+ c

c2

1
a

1
a

-b (b+ c )

a2c

a+ 2b+ c
ac

-b (a+b )

ac2

 is

A. dependent on a, b, c

B. dependent on a

C. dependent on b

D. independent on a, b and c

Answer: D

Watch Video Solution

| |

https://dl.doubtnut.com/l/_BkJTfmXoHdjS


24. The equation

(1 + x)2 (1 - x)2 - 2 + x2

2x + 1 3x 1 - 5x
x + 1 2x 2 - 3x

+

(1 + x)2 2x + 1 x + 1

(1 - x)2 3x 2x
1 - 2x 3x - 2 2x - 3

= 0 has has (a)

no real solution (b) 4 real solutions (c) two real and two non-real

solutions (d) infinite number of solutions, real or non-real

A. has no real solution

B. has 4 real solutions

C. has two real and two non-real solutions

D. has infinite number of solutions, real or non-real

Answer: D

Watch Video Solution

| ( ) | | |

https://dl.doubtnut.com/l/_KvORthBer7LB


25. Let Δ1 =

ap2 2ap 1

aq2 2aq 1

ar2 2ar 1

 and Δ2 =

apq a(p + q) 1
aqr a(q + r) 1
arp a(r + p) 1

 then

A. Δ1 = Δ2

B. Δ2 = 2Δ1

C. Δ1 = 2Δ2

D. Δ1 + 2Δ2 = 0

Answer: D

Watch Video Solution

[ ] [ ]

26. Area of triangle whose vertices are a, a2 , b, b2 , c, c2  is 
1
2

 . and

area of another triangle whose vertices are p, p2 , q, q2 and r, r2  is

( ) ( ) ( )
( ) ( ) ( )

https://dl.doubtnut.com/l/_oPizaqRIECmw
https://dl.doubtnut.com/l/_gfbdErCT6QxD


4, then the value of 

(1 + ap)2 (1 + bp)2 (1 + cp)2

(1 + aq)2 (1 + bp)2 (1 + cq)2

(1 + ar)2 (1 + br)2 (1 + cr)2
 is (A) 2 (B) 4 (C) 8 (D)

16

A. 2

B. 4

C. 8

D. 16

Answer: D

Watch Video Solution

| |

27. The value of 

βγ βγ′ + β′ γ β′ γ′
γα γα′ + γ′ α γ′ α′
αβ αβ′ + α′ β α′ β′

 is

A. (αβ′ - α′ β)(βγ′ - β′ γ)(γα′ - γ′ α)

B. (αα′ - ββ′ )(ββ′ - γγ′ )(γγ′ - αα′ )

| |

https://dl.doubtnut.com/l/_gfbdErCT6QxD
https://dl.doubtnut.com/l/_5exy6IUScqfm


C. (αβ′ + α′ β)(βγ′ + β′ γ)(γα′ + γ′ α)

D. None of these

Answer: A

Watch Video Solution

28. If 

a b a
b c 1
c a 1

= 2010 and if 

c - a c - b ab
a - b a - c bc
b - c b - a ca

-

c - a c - b c2

a - b a - c a2

b - c b - a b2
= p ,

then the number of positive divisors of p is

A. 36

B. 49

C. 64

D. 81

Answer: D

View Text Solution

| | | | | |

https://dl.doubtnut.com/l/_5exy6IUScqfm
https://dl.doubtnut.com/l/_JEcAsJNeqDLP


View Text Solution

29. Let 

a l m
l b n
m n c

bc - n2 mn - lc ln - bm

mn - lc ac - m2 ml - an

ln - bm lm - an ab - l2
= 64.  If the value of 

2a + 3l 3l + 5m 5m + 4a
2l + 3b 3b + 5n 5n + 4l
2m + 3n 3n + 5c 5c + 4m

= λ then 
λ
2

 equals

A. 120

B. 240

C. 360

D. 480

Answer: C

Watch Video Solution

| || |
| | [ ]

https://dl.doubtnut.com/l/_JEcAsJNeqDLP
https://dl.doubtnut.com/l/_AYXCJ43QvHs3


30. The value of 

x2 + y2 ax + by x + y

ax + by a2 + b2 a + b
x + y a + b 2

 depends on

A. a

B. b

C. x

D. none of these

Answer: D

Watch Video Solution

| |

31. If u = ax + by + cz, v = ay + bz + cx, w = ax + bx + cy, then the value of 

a b c
b c a
c a b

×

x y z
y z x
z x y

 is

A. u2 + v2 + w2 - 2uvw

| | | |

https://dl.doubtnut.com/l/_zldIy9LykpMD
https://dl.doubtnut.com/l/_sEmdTtOpXlcU


B. u3 + v3 + w3 - 3uvw

C. 0

D. none of these

Answer: B

View Text Solution

32. If the number of positive integral solutions of u + v + w = n be

denoted by Pn then the absolute value of 

Pn Pn+ 1 Pn+ 2

Pn+ 1 Pn+ 2 Pn+ 3

Pn+ 2 Pn+ 3 Pn+ 4

 is

A. -1

B. 2

C. 3

D. 4

| |

https://dl.doubtnut.com/l/_sEmdTtOpXlcU
https://dl.doubtnut.com/l/_lxyszMMxDMiP


Answer: A

View Text Solution

33. If f(x), h(x) are polynomials of degree 4 and 

f(x) g(x) h(x)
a b c
p q r

= mx4 + nx3 + rx2 + sx + r be an identity in x, then

f′ ′ (0) - f′ ′ (0) g′ ′ (0) - g′ ′ (0) h′ ′ (0) - h′ ′ (0)
a b c
p q r

 is

A. 2(3n - r)

B. 2(2n - 3r)

C. 3(n - 2r)

D. none of these

Answer: A

Watch Video Solution

| |

| |

https://dl.doubtnut.com/l/_lxyszMMxDMiP
https://dl.doubtnut.com/l/_WL4Z7ghc4CUy


34. If f(x) =

x - 2 (x - 1)2 x3

(x - 1) x2 (x + 1)3

x (x + 1)2 (x + 2)3
 then coefficient of x in f(x) is

A. -4

B. -2

C. -6

D. 0

Answer: B

Watch Video Solution

| |

35. If f(x) =

sinx cosx tanx

x3 x2 x
2x 1 x

, then lim x→ 0
f(x)

x2 =

A. 0

B. 3

| |

https://dl.doubtnut.com/l/_2f5SW5ak3K9J
https://dl.doubtnut.com/l/_YVeuJiN24rXi


C. 2

D. 1

Answer: D

Watch Video Solution

36. If the system of linear equations

x + 2ay + az = 0, x + 3by + bz = 0 and x + 4cy + cz = 0 has a non-zero

solution, then a, b, c are in

A. A. P.

B. G. P.

C. H. P.

D. satisfies a + 2b + 3c = 0

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_YVeuJiN24rXi
https://dl.doubtnut.com/l/_fmIp5EgGZfoc


37. Find all values of λ for which the 

(λ - 1)x + (3λ + 1)y + 2λz = 0(λ - 1)x + (4λ - 2)y + (λ + 3)z = 02x + (3λ + 1)y + 3(λ

possess non-trivial solution and find the ratios x : y : z,  where λ has the

smallest of these value.

A. 3: 2 : 1

B. 3: 3 : 2

C. 1: 3 : 1

D. 1: 1 : 1

Answer: D

Watch Video Solution

38. The system of homogenous equations 

tx + (t + 1)y + (t - 1)z = 0, (t + 1)x + ty + (t + 2)z = 0, 

(t - 1)x + (t + 2)y + tz = 0 has a non trivial solution for

https://dl.doubtnut.com/l/_fmIp5EgGZfoc
https://dl.doubtnut.com/l/_K9ZQRuWeMDsR
https://dl.doubtnut.com/l/_KoqvlPXD9SN9


A. exactly three real values of t

B. exactly two real values of t

C. exactly one real values of t

D. infinite number of values of t

Answer: C

Watch Video Solution

39. If a, b, c
 are non-zero, then the system of equations


(α + a)x + αy + αz = 0, αx + (α + b)y + αz = 0, αx + αy + (α + c)z = 0
 has a

non-trivial solution if
 α - 1 = - a - 1 + b - 1 + c - 1 
 b. α - 1 = a + b + c
 c.

α + a + b + c = 1
d. none of these

A. 2α = a + b + c

B. α - 1 = a + b + c

C. α + a + b + c = 1

D. α - 1 = - a - 1 + b - 1 + c - 1

( )

( )

https://dl.doubtnut.com/l/_KoqvlPXD9SN9
https://dl.doubtnut.com/l/_bnlrNGoaAZru


Answer: D

Watch Video Solution

40. The values of θ, λ for which the following equations 

sinθx - cosθy + (λ + 1)z = 0 , cosθx + sinθy - λz = 0 , λx + (λ + 1)y + cosθz = 0

have non trivial solution, is

A. θ = nπ, λ ∈ R - {0}

B. θ = 2nπ, λ is any rational number

C. θ = (2n + 1)π, λ ∈ R + , n ∈ I

D. θ = (2n + 1)
π
2

, λ ∈ R, n ∈ I

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_bnlrNGoaAZru
https://dl.doubtnut.com/l/_Y3OcUAKPImTL


41. If the system of equation

(, x - 2y + z = a), (2x + y - 2z = b), and , (x + 3y - 3z = c) 


have at least one solution, then

A. a + b + c = 0

B. a - b + c = 0

C. -a + b + c = 0

D. a + b - c = 0

Answer: B

Watch Video Solution

42. If A, B, C are the angles of a triangle, the system of equations 


(sinA)x + y + z = cosA, x + (sinB)y + z = cosB, x + y + (sinC)z = 1 - cosC has

A. No solution

B. Unique solution

https://dl.doubtnut.com/l/_rOWrLPjpCgR0
https://dl.doubtnut.com/l/_2iniO5VtNSP9


Comprehension

C. Infinitely many solutions

D. Finitely many solutions

Answer: B

Watch Video Solution

1. A 3 × 3 determinant has entries either 1 or -1. 


Let S3 =  set of all determinants which contain determinants such that

product of elements of any row or any column is -1 For example 

1 -1 1
1 1 -1
-1 1 1

is an element of the set S3. 


Number of elements of the set S3 =

A. 10

B. 16

| |

https://dl.doubtnut.com/l/_2iniO5VtNSP9
https://dl.doubtnut.com/l/_I56yQDUqke9J


C. 12

D. 18

Answer: B

Watch Video Solution

2. A 3 × 3 determinant has entries either 1 or -1. 


Let S3 =  set of all determinants which contain determinants such that

product of elements of any row or any column is -1 For example 

1 -1 1
1 1 -1
-1 1 1

is an element of the set S3. 


Number of elements of the set Sn =

A. 2n

B. 2n - 1

C. 22n

D. 2 (n - 1 ) 2

| |

https://dl.doubtnut.com/l/_I56yQDUqke9J
https://dl.doubtnut.com/l/_aLmJv5SyazJc


Multiple Correct Answer

Answer: D

Watch Video Solution

1. If x ∈ R, ai, bi, ci ∈ R for i = 1, 2, 3 and 

a1 + b1x a1x + b1 c1

a2 + b2x a2x + b2 c2

a3 + b3x a3x + b3 c3

= 0,

then which of the following may be true ?

A. x = 1

B. x = - 1

C. 

a1 b1 c1

a2 b2 c2

a3 b3 c3

= 0

D. none of these

Answer: A::B::C

| |

| |

https://dl.doubtnut.com/l/_aLmJv5SyazJc
https://dl.doubtnut.com/l/_vYmZ8RFTDSGV


Watch Video Solution

2. If ai, i = 1, 2, …. . , 9 are perfect odd squares, then 

a1 a2 a3

a4 a5 a6

a7 a8 a9

 is

always a multiple of

A. 4

B. 7

C. 16

D. 64

Answer: A::C::D

Watch Video Solution

| |

https://dl.doubtnut.com/l/_vYmZ8RFTDSGV
https://dl.doubtnut.com/l/_wBwl4LLijCRI


3. The value of the determinant 

cos(θ + α) - sin(θ + α) cos2α
sinθ cosθ sinα
-cosθ sinθ λcosα

 is

A. independent of θ for all λ ∈ R

B. independent of θ and α when λ = 1

C. independent of θ and α when λ = - 1

D. independent of λ for all θ

Answer: A::C

Watch Video Solution

| |

4. A solution set of the equations x + 2y + z = 1, x + 3y + 4z = k, 

x + 5y + 10z = k2 is

A. (1 + 5λ, - 3λ, λ)

B. (5λ - 1, 1 - 3λ, λ)

https://dl.doubtnut.com/l/_ym70Yn6UWikd
https://dl.doubtnut.com/l/_umMz0nCvM51L


C. (1 + 6λ, - 2λ, λ)

D. (1 - 6λ, λ, λ)

Answer: A::B

Watch Video Solution

5. Consider the system of equations : xsinθ - 2ycosθ - az = 0, x + 2y + z = 0,

-x + y + z = 0, θ ∈ R

A. The given system will have infinite solutions for a = 2

B. The number of integer values of a is 3 for the system to have

nontrivial solutions.

C. For a = 1 there exists θ for which the system will have infinite

solutions

D. For a = 3 there exists θ for which the system will have unique

solutions

https://dl.doubtnut.com/l/_umMz0nCvM51L
https://dl.doubtnut.com/l/_3v1ncVExVzof


Examples

Answer: B::C::D

Watch Video Solution

1. find the value of 

1 2 4
-1 3 0
4 1 0

Watch Video Solution

| |

2. Prove that the determinant Δ =

x sinθ cosθ
- sinθ -x 1
cosθ 1 x

 is independent

of θ.

Watch Video Solution

| |

https://dl.doubtnut.com/l/_3v1ncVExVzof
https://dl.doubtnut.com/l/_Y5rfzDpoWjo7
https://dl.doubtnut.com/l/_0A4Ljtqkz2Ib


3. The parameter on which the value of the determinant

1aa2cos(p - d)xcospxcos(p + d)xsin(p - d)xsinpxsin(p + d)x 
 does not

depend is a
b. p
c. d
d. x

Watch Video Solution

| |

4. Let a, b, c be positive and not all equal. Show that the value of the

determinant 

a b c
b c a
c a b

 is negative

Watch Video Solution

| |

5. If a, b, c ∈ R, 
 then find
 the number of real roots of the equation 

= |xc - b - cxab - ax| = 0

Watch Video Solution

https://dl.doubtnut.com/l/_ZLks54Nh59yR
https://dl.doubtnut.com/l/_ma1CskLstH4S
https://dl.doubtnut.com/l/_XU29QJOnEjs5


6. If x + y + z = 0,  prove that 

ax by cz
cy az bx
bz cx ay

= xyz

a b c
c a b
b c a

Watch Video Solution

| | | |

7. If pλ4 + qλ3 + rλ2 + sλ + t =

λ2 + 3λ λ - 1 λ + 3

λ2 + 1 2 - λ λ - 3

λ2 - 3 λ + 4 3λ

 then t =

Watch Video Solution

| |

8. The largest value of a third order determinant whose elements are

equal to 1 or 0 is

Watch Video Solution

https://dl.doubtnut.com/l/_n4zJlr6UzMzh
https://dl.doubtnut.com/l/_pYl6bzjF4rvP
https://dl.doubtnut.com/l/_xQrE9ZNUF3ZL


9. Prove that the value of the determinant 

-7 5 + 3i
2
3 - 4i

5 - 3i 8 4 + 5i
2
3 + 4i 4 - 5i 9

is real

Watch Video Solution

| |
10. Without expanding the determinants Prove that 

103 115 114
111 108 106
104 113 116

+

113 116 104
108 106 111
115 114 103

= 0

Watch Video Solution

| | | |

11. Prove that 

ax by cz

x2 y2 z2

1 1 1
=

a c c
x y z
yz xz xy

Watch Video Solution

| | | |

https://dl.doubtnut.com/l/_MznED0Xp5zl7
https://dl.doubtnut.com/l/_gi7bs5Tyz0Fd
https://dl.doubtnut.com/l/_ndONX7NcIFIR


12. for x, x, z > 0 Prove that 

1 logxy logxz

logyx 1 logyz

logzx logzy 1
= 0

Watch Video Solution

| |

13. witout expanding at any stage Prove that 

0 a -b
-a 0 -c
b c 0

= 0

Watch Video Solution

| |

14. consider the fourth -degree polynomial equation 

a1 + b1x a1x
2 + b1 c1

a2 + b2x
2 a2x

2 + b2 c2

a3 + b3x
2 a3x

2 + b3 c3

= 0 
| |

https://dl.doubtnut.com/l/_ndONX7NcIFIR
https://dl.doubtnut.com/l/_mQ7NdbYCtOQ0
https://dl.doubtnut.com/l/_KCqGntn28Du8
https://dl.doubtnut.com/l/_6dpvO8SyUI5W


Without expanding the determinant find all the roots of the equation.

Watch Video Solution

15. Let Δr =

r - 1 n 6

(r - 1)2 2n2 4n - 2

(r - 1)2 3n3 3n2 - 3n

. Show that Σn
r= 1Δr 


is constant.

Watch Video Solution

| |

16. Find the value of 

41 1 5
79 7 9
29 5 3

Watch Video Solution

| |

https://dl.doubtnut.com/l/_6dpvO8SyUI5W
https://dl.doubtnut.com/l/_nkc5lgVBsXYt
https://dl.doubtnut.com/l/_ObjC9rcnlq5W


17. Find the value of determinant

√13 + √3 2√5 √5

√15 + √26 5 √10

3 + √65 √15 5

Watch Video Solution

| |

18. Find the value of the determinant 

1 1 1 1
1 2 3 4
1 3 6 10
1 4 10 20

Watch Video Solution

| |

19. Prove that 

sinα cosα sin(α + δ)
sinβ cosβ sin(β + δ)
sinγ cosγ sin(γ + δ)

= 0

Watch Video Solution

| |

https://dl.doubtnut.com/l/_WwQCDRzrNHtq
https://dl.doubtnut.com/l/_s5DNiWm8i2vD
https://dl.doubtnut.com/l/_CjguBM5fjL3l
https://dl.doubtnut.com/l/_rIRMskfD4jYz


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

|x - 22x - 33x - 4x - 42x - 93x - 16x - 82x - 273x - 64| = 0

Watch Video Solution

21. By using properties of determinants, prove the
 following:

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

Watch Video Solution

22. prove that 

a - b - c 2a 2a
2b b - c - a 2b
2c 2c c - a - b

= (a + b + c)3

Watch Video Solution

[ ]

https://dl.doubtnut.com/l/_rIRMskfD4jYz
https://dl.doubtnut.com/l/_LiCFZSCoNKHC
https://dl.doubtnut.com/l/_t9C2k9gDKDTw


23. if xi = aibiCi, i = 1, 2, 3 are three- digit positive integer such that

each xi is a mulptiple of 19 then prove that det

a1 a2 a3

b1 b2 b3

c1 c2 c3

 is

divisible by 19.

Watch Video Solution

{ }

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

Δ = |b + + aa + bc + aa + + ca + + + a| = 0
 .Show that either 

a + b + c = 0 or a = b = c
.

Watch Video Solution

25. Find the value of the determinant |baabpqr111|, wherea, b, andc
 are

respectively, the pth, qth, and rth terms of a harmonic
progression.

Watch Video Solution

https://dl.doubtnut.com/l/_Rvay2bzjw7Fr
https://dl.doubtnut.com/l/_iJhBAVp23scs
https://dl.doubtnut.com/l/_YdOHvEIg9jLQ


26. 

if aa, a2, a3…. . are in A.P, then find the value of the following determinant:

ap + ap+m + ap+ 2m 2ap + 3ap+m + 4ap+ 2m 4ap + 9ap+m + 16ap+ 2m

ap + aq+m + aq+ 2m 2aq + 3aq+m + 4aq+ 2m 4aq + 9aq+m + 16aq+ 2m

ar + ar+m + ar+ 2m 2ar + 3ar+m + 4ar+ 2m 4ar + 9ar+m + 16ar+ 2m

Watch Video Solution

| |

27. Prove that

1, , βγ + αδ, , β2γ2 + α2, δ2 , 1, , γα + βδ, , γ2α2 + β2δ2 , 1, , αβ + γδ, , α2β2 + γ

View Text Solution

|( ) ( ) (

28. Prove that

ab + ca2bc + ab2ca + bc2 = - (a + b + c) × (a - b)(b - c)(c - a)
.

Watch Video Solution

| |

https://dl.doubtnut.com/l/_kCx6ucXtrk9k
https://dl.doubtnut.com/l/_U1VBQDUghkxi
https://dl.doubtnut.com/l/_G4MYW9MkRIMH
https://dl.doubtnut.com/l/_brD3AK5bNYoe


29. Prove that 

x2 x2 - (y - z)2 yz

y2 y2 - (z - x)2 zx

z2 z2 - (x - y)2 xy

 


= (x - y)(y - z)(z - x)(x + y + z) x2 + y2 + z2

Watch Video Solution

| |
( )

30. If a,b,c are all distinct and 

a a3 a4 - 1

b b3 b4 - 1

c c3 c4 - 1

 =0, show that

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

Watch Video Solution

| |

31. Prove that 

a2 + 1 ab ac

ab b2 + 1 bc

ac bc c2 + 1

= 1 + a2 + b2 + c2

Watch Video Solution

| |

https://dl.doubtnut.com/l/_brD3AK5bNYoe
https://dl.doubtnut.com/l/_hIwZWoDfvLid
https://dl.doubtnut.com/l/_ASISwWfdNm8C


32. prove that 

(b + c)2 bc ac

ba (c + a)2 cb

ca cb (a + b)2
 


(b + c)2 a2 a2

b2 (c + a)2 b2

c2 c2 (a + b)2
= 2abc(a + b + c)3

Watch Video Solution

| |
| |

33. Let a,b,c be real numbers with a2 + b2 + c2 = 1. Show that the

equation 

ax - by - c bx + ay cx + a
bx + ay -ax + by - c cy + b
cx + a cy + b -ax - by + c

= 0 represents a straight

line.

Watch Video Solution

| |

https://dl.doubtnut.com/l/_ASISwWfdNm8C
https://dl.doubtnut.com/l/_MHLzdveeXoho
https://dl.doubtnut.com/l/_hZHU3J80jo6G


34. If a2 + b2 + c2 = 1, 
 then prove
 that


a2 + b2 + c2 cosφab(1 - cosφ)ac(1 - cosφ)ba(1 - cosφ)b2 + c2 + a2 cosφbc(1 -

is independent of a, b, ⋅

Watch Video Solution

| ( ) ( )

35. Find the area of a triangle whose vertices are

A(3, 2), B(11, 8)andC(8, 12)
.

Watch Video Solution

36. If the lines a1x + b1y + 1 = 0,  a2x + b2y + 1 = 0 and a3x + b3y + 1 = 0

are concurrent, show that the points a1, b1 ,   a2, b2 and  a3, b3 
 are

collinear.

Watch Video Solution

( ) ( ) ( )

https://dl.doubtnut.com/l/_W5pC34P5q3wg
https://dl.doubtnut.com/l/_B8yqZ7jYf90h
https://dl.doubtnut.com/l/_CiQ91gixxq1n


37. The number of values of a
 for which the lines 2x + y - 1 = 0
 ,


ax + 3y - 3 = 0, 
 and 3x + 2y - 2 = 0
 are concurrent is
 0 (b) 1
 (c) 2 (d)

infinite

Watch Video Solution

38. If the lines ax + y + 1 = 0, x + by + 1 = 0andx + y + c = 0(a, b, c
 being

distinct and different from 1)
 are
 concurrent, then prove that 

1
1 - a

+
1

1 - b
+

1
1 - c

= 1.

Watch Video Solution

39. Find the value of λ if 2x2 + 6xy + 3y2 + 8x + 14y + λ = 0 represent a

pair of straight lines.

Watch Video Solution

https://dl.doubtnut.com/l/_ScAARkWHD0uF
https://dl.doubtnut.com/l/_t04rtPBxJOp3
https://dl.doubtnut.com/l/_nGswHJhqEH1T


40. show that the determinant 

a2 + b2 + c2 bc + ca + ab bc + ca + ab

bc + ca + ab a2 + b2 + c2 bc + ca + ab

bc + ca + ab bc + ca + ab a2 + b2 + c2
 


is always non- negative.

Watch Video Solution

| |

41. Factorize the following

3a + b + ca3 + b3 + c3a + b + ca2 + b2 + c2a4 + b4 + c4a2 + b2 + c2a3 + b3 + c3a

Watch Video Solution

|

https://dl.doubtnut.com/l/_ZnB1Ho9kJx1S
https://dl.doubtnut.com/l/_Sa8ORUitu4E5


42. prove that 

(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
 


(1 + ax)2 (1 + bx)2 (1 + cx)2

(1 + ay)2 (1 + by)2 (1 + cy)2

(1 + az)2 (1 + bx)2 (1 + cz)2
 


= 2(b - c)(c - a)(a - b) × (y - z)(z - x)(x - y)

Watch Video Solution

| |
| |

43. If α, β, γ
are real
numbers, then without expanding at any stage, show

that
|1cos(β - α)cos(γ - α)cos(α - β)1cos(γ - β)cos(α - γ)cos(β - γ)1| = 0

Watch Video Solution

44. If 

1 x x2

x x2 1

x2 1 x

= 3 then find the value of 

x3 - 1 0 x - x4

0 x - x4 x3 - 1

x - x4 x3 - 1 0| | | |

https://dl.doubtnut.com/l/_bbIN4NQXEzv5
https://dl.doubtnut.com/l/_QyskBU5kkChc
https://dl.doubtnut.com/l/_H2vpvge9tVjW


Watch Video Solution

45. Show that 

bc - a2 ca - b2 ab - c2

ca - b2 ab - c2 bc - a2

ab - c2 bc - a2 ca - b2
 


a2 c2 2ca - b2

2ab - c2 b2 a2

b2 2ac - a2 c2
.

Watch Video Solution

| |
| |

46. Let =

cosx sinx cosx
cos2x sin2x 2cos2x
cos3x sin3x 3cos3x

 then find the values of f(0) and f'

(π /2).

Watch Video Solution

| |

https://dl.doubtnut.com/l/_H2vpvge9tVjW
https://dl.doubtnut.com/l/_qdlXxa2lH2Ys
https://dl.doubtnut.com/l/_EX51AGxCh58I


47. if =

xn n ! 2

cosx cos
nπ

2 4

sinx sin
nπ

2 8

,  then find the value of 


dn

dxn
[f(x)]x= 0(n ∈ z)

Watch Video Solution

| |

48. if f, g, and h are differentiable function of x and 

Δ(x) =

f g h
(xf)′ (xg)′ (xh)′

x2f ′ ′ x2g ′ ′ x2h ′ ′
prove that 


Δ(x) =

f g h
f′ g h

x3f′ ′ ′ x3g′ ′ ′ x3h′ ′ ′
where prime(′ ) 


denotes the derivatives .

View Text Solution

| ( ) ( ) ( ) |
| ( ) ( ) ( ) |

https://dl.doubtnut.com/l/_pFgSIF9hnQnA
https://dl.doubtnut.com/l/_vHe104PDrosr
https://dl.doubtnut.com/l/_wTlCaivPjExP


49. Let α
 be a
 repeated root of a quadratic equation 

f(x) = 0andA(x), B(x), C(x)
 be
 polynomials of degrees 3, 4, and 5,

respectively, then show that
 |A(x)B(x)C(x)A(α)B(α)C(α)A′ (α)B′ (α)C′ (α)|
 is

divisible by f(x)
, where prime (′ )
denotes the derivatives.

Watch Video Solution

50. if Δ(x) =

a1 + x b1 + x c1 + x

a2 + x b2 + x c2 + x

a3 + x b3 + x c3 + x
 then show that Δ(x) = 0 

and that Δ(x) = Δ(0) + sx.  where s denotes the sum of all the cofactors of

all the elements in Δ(0)

View Text Solution

| |

51. If Δ(x) = 1 x2 x26 4x 39 x - 7  then find the value of 
1

∫0Δ(x)dx 


without expanding Δ(x).

| |

https://dl.doubtnut.com/l/_wTlCaivPjExP
https://dl.doubtnut.com/l/_61u0J6Gq0XMK
https://dl.doubtnut.com/l/_rx83ypf99uQp


Watch Video Solution

52. Find the value of aandb
 if the
 system of equation

a2x - by = a2 - bandbx = b2y = 2 + 4b
(i)
posses unique
solution
(ii)
infinite

solutions

Watch Video Solution

53. If a system of three linear equations 

x + 4ay + a = 0, x + 3by + b = 0, and x + 2cy + c = 0


is
consistent, then prove that a, b, c are in H.P.

Watch Video Solution

54. Solve by Cramers rule
x + y + z = 6
x - y + z = 2
3x + 2y - 4z = - 5

Watch Video Solution

https://dl.doubtnut.com/l/_rx83ypf99uQp
https://dl.doubtnut.com/l/_XFdRqya2q1Oq
https://dl.doubtnut.com/l/_FePqNFoz8wpw
https://dl.doubtnut.com/l/_4FHaSdk55svE
https://dl.doubtnut.com/l/_bbUJ4s0DrLDQ


55. For what values of p and q the system of equations

2x + py + 6z = 8, x + 2y + qz = 5, x + y + 3z = 4 has i no solution ii a

unique solution iii in finitely many solutions.

Watch Video Solution

56. If 2ax - 2y + 3z = 0, x + ay + 2z = 0, and2 + az = 0
 have a
 nontrivial

solution, find the value of a
.

Watch Video Solution

57. For what values of k, 
 the
 following system of equations possesses a

nontrival solution over the set of
 rationals:

c + ky + 3z = 0, 3c + ky - 2z = 02c + 3y - 4x = 0. 
 Also find the solution for

this value of k
.

Watch Video Solution

https://dl.doubtnut.com/l/_bbUJ4s0DrLDQ
https://dl.doubtnut.com/l/_V2jxE6ru4B1A
https://dl.doubtnut.com/l/_8vrJOoKB86z4
https://dl.doubtnut.com/l/_cKpW8zca4oUd


58. Prove that:

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

Watch Video Solution

59. If a,b and c are non- zero real number then prove that 

b2c2 bc b + c

c2a2 ca c + a

a2b2 ab a + b

= 0

Watch Video Solution

| |

60. Prove that

|ax - by - czay + bxcx + azay + bxby - cz - axbz + cycx + azbz + cycz - ax - by| = x

Watch Video Solution

(

https://dl.doubtnut.com/l/_cKpW8zca4oUd
https://dl.doubtnut.com/l/_X2rVdZI6LqGE
https://dl.doubtnut.com/l/_ARK6wTHR9IIp


61. If f(x)
 is a polynomial of degree < 3, 
 prove that


|1af(a) / (x - a)1bf(b) / (x - b)1cf(c) / (x - c)| ÷ 1aa21 ^ 21 ^ 2 =
f(x)

(x - a)(x - b)(x - c)

Watch Video Solution

| |

62. 

2a1b1 a1b2 + a2b1 a1b3 + a3b1

a1b2 + a2b1 2a2b2 a2b3 + a3b2

a1b3 + a3b1 a3b2 + a2b3 2a3b3

=

Watch Video Solution

| |

63. Find the value of 

cos
2π

63 cos
3π

70 cos
4π

77

cos
π

72 cos
π

40 cos
3π

88

1 cos
π

90 cos
2π

99

View Text Solution

| ( ) ( ) ( )
( ) ( ) ( )

( ) ( )
|

https://dl.doubtnut.com/l/_bcc1clLUCbpH
https://dl.doubtnut.com/l/_M1P5MQR0iVBs
https://dl.doubtnut.com/l/_jadUwlwqRyLM


64. Letf(t) =

cost t 1
2sint t 2t
sint t t

 .Then find lim t→ 0
f(t)

t2

Watch Video Solution

| |

65. it

x2
1 + 2y2

1 + 3z2
1 = x2

2 + 2y2
2 + 3z2

2 = x2
3 + 2y2

3 + 3z2
3 = 2 and x2x3 + 2y2y3 + 3z2z3 =

Then find the value of 

x1 y1 z1

x2 y2 z2

x3 y3 z3

Watch Video Solution

| |

66. Let α1, α2 and β1, β2 be the roots of the equation ax2 + bx + c = 0 and 

px2 + qx + r = 0 respectively. If the system of equations α1y + α2z = 0 and 

β1yβ _ 2z = 0 has a non trivial solution then prove that 
b2

q2 =
ac
pr

Watch Video Solution

https://dl.doubtnut.com/l/_h6uxW3mlsSWl
https://dl.doubtnut.com/l/_VUV99AJGF4Ep
https://dl.doubtnut.com/l/_9vnxePJJAdBD


Exercise 12 1

67. If bc + qr = ca + rp = ab + pq = - 1 and (abc, pqr ≠ 0) then 

ap a p
bq b q
cr c r

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

Watch Video Solution

| |

1. Evaluate |cosαcosβcosαsinβ - sinα - sinβcosβ0sinαcosβsinαsinβcosα|

Watch Video Solution

2. If A,B,C are the angles of a non right angled triangle ABC. Then find the

value of:


tanA 1 1
1 tanB 1
1 1 tanC

Watch Video Solution

| |

https://dl.doubtnut.com/l/_9vnxePJJAdBD
https://dl.doubtnut.com/l/_qlyL6S8nWw4Q
https://dl.doubtnut.com/l/_q7AE0GrRu99P
https://dl.doubtnut.com/l/_W23iwzz5qN6M


3. If eiθ = cosθ + is∫hη, 
 find the
 value of


1eiπ / 3eiπ / 4e - iπ / 31ei2π / 3e - iπ / 4e - i2π / 31

Watch Video Solution

| |

4. Find the number of real root of the equation

|0x - ax - bx + a0x - cx + bx + c0| = 0, a ≠ b ≠ candb(a + c) > ac

Watch Video Solution

5. If α, β, γ
 are the
 roots of 

ax3 + bx2 + cx + d = 0and|αβγβγαγαβ| = 0, α ≠ β ≠ γ
 then find
 the equation

whose roots are α + β - γ, β + γ - α, andγ + α - β
.

Watch Video Solution

https://dl.doubtnut.com/l/_W23iwzz5qN6M
https://dl.doubtnut.com/l/_9Xx0KCJX8A1I
https://dl.doubtnut.com/l/_MmvF00M3p0zQ
https://dl.doubtnut.com/l/_gA6D3bVsQChy


Exercise 12 2

6. A triangle has vertices Ai xi, yi  for i= 1,2,3,. If the orthocenter of

triangle is (0,0) then prove that 

x2 - x3 y2 - y3 y1 y2 - y3 + x1 x2 - x3

x3 - x1 y3 - y1 y2 y3 - y1 + x2 x3 - x1

x1 - x2 y1 - y2 y3 y1 - y2 + x3 x1 - x2

= 0

Watch Video Solution

( )

| ( ) ( )
( ) ( )
( ) ( )

|

7. if ω ≠ 1 is cube root of unity and x+y+z ≠ 0 then 

x

1 +ω

y

ω+ω2

z

ω2 + 1

y

ω+ω2

z

ω2 + 1

x

1 +ω

z

ω2 + 1

x

1 +ω

y

ω+ω2

=0 if

Watch Video Solution

| |

https://dl.doubtnut.com/l/_Vp3G8PEsxjSr
https://dl.doubtnut.com/l/_b3dSLpQtk9Kk


1. Prove that the value of determinant 

1 ω ω2

ω ω2 1

ω2 1 ω

= 0 

where ω is complex cube root of unity .

Watch Video Solution

| |

2. Prove that 

a a2 bc

b b2 ac

c c2 ab

1 1 1

a2 b2 c2

a3 b3 c3

Watch Video Solution

| || |

3. if Δ =

abc a2 c2b

abc c2a ca2

abc a2b b2a

= 0, (a, b, c ∈ R and are all  


different and non- zero ) the prove that a + b + c = 0

| |

https://dl.doubtnut.com/l/_9v9aZO9koxMP
https://dl.doubtnut.com/l/_W3i23JDlYoNe
https://dl.doubtnut.com/l/_pIbGLWeR6tJX


Exercise 12 3

Watch Video Solution

4. if ar = (cos2rπ + Isin2rπ)1 / 9 then prove that 

a1 a2 a3

a4 a5 a6

a7 a8 a9

= 0

Watch Video Solution

| |

5. Given A = |ab2cde2flm2n|, B = |f2de2n4l2mc2ab|
 , then the value of B /A

is ___________.

Watch Video Solution

https://dl.doubtnut.com/l/_pIbGLWeR6tJX
https://dl.doubtnut.com/l/_7zp1GtY8Zylw
https://dl.doubtnut.com/l/_G7ElKJY2VuRf


1. Prove that the value of each the following determinants zero:

(a)

a1 la1 + mb1 b1

a2 la2 + mb2 b2

a3 la3 + mb3 b3

Watch Video Solution

| |

2. using properties of determinants evaluate 

18 40 89
40 89 198
89 198 440

Watch Video Solution

| |

3. Prove that 

18 40 89
40 89 198
89 198 440

= 3abc - a3 - b3 - c3

View Text Solution

| |

https://dl.doubtnut.com/l/_tCRZ16izTyvh
https://dl.doubtnut.com/l/_E13Gvtj6g4GS
https://dl.doubtnut.com/l/_IcyLjq5oyUZR


4. Show that
|11 + p1 + p + q23 + 2p1 + 3p + 2q36 + 3p106p + 3q| = 1.

Watch Video Solution

5. Show that 

a - x c b
c b - x a
b a c - x

= 0 


where a + b + c ≠ 0

View Text Solution

| |

6. Show that:

|3a - a + b - a + c - b + a3b - b + c - c + a - c + b3c| = 3(a + b + c)(ab + bc + ca)
.

Watch Video Solution

https://dl.doubtnut.com/l/_7e1q9m7ocsRM
https://dl.doubtnut.com/l/_PScWL33daLO5
https://dl.doubtnut.com/l/_cnJYKrum3kMJ


7. Using properties of determinants Prove that 

a + b + c -c -b
-c a + b + c -a
-b -a a + b + c

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

Watch Video Solution

| |

8. Solve 

x2 - 1 x2 + 2x + 1 2x2 + 3x + 1

2x2 + x - 1 2x2 + 5x - 3 4x2 + 4x - 3

6x2 - x - 2 6x2 - 7x + 2 12x2 - 5x - 2

= 0

Watch Video Solution

| |

9. Show that 

1 + a2 - b2 2ab -2b

2ab 1 - a2 + b2 2a

2b -2a 1 - a2 - b2
= 1 + a2 + b2 3

Watch Video Solution

| | ( )

https://dl.doubtnut.com/l/_UbFmnTua6dFY
https://dl.doubtnut.com/l/_QUmjZi7nVFaW
https://dl.doubtnut.com/l/_tvj7owwwcXL8


10. Show that if x1, x2, x3 ≠ 0 


x1 + a1b1 a1b2 a1b3

a2b1 x2 + a2b2 a2b3

a3b1 a3b2 x3 + a3b3

 


= x1x2x3 1 +
a1b1

x1
+
a2b2

x2
+
a3b3

x3

Watch Video Solution

| |
( )

11. If A, BandC
 are the
 angels of a triangle, show that


| - 1 + cosBcosC + cosBcosBcosC + cosA - 1 + cosAcosA - 1 + cosB - 1 + cosA - 1|

Watch Video Solution

12. If 

a2 b2 c2

(a + b)2 (b + 1)2 (c + 1)2

(a - 1)2 (b - 1)2 (c - 1)2
= k(a - b)(b - c)(c - a) then the value of

k is a. 4 b. -2 c.-4 d. 2

| |

https://dl.doubtnut.com/l/_tvj7owwwcXL8
https://dl.doubtnut.com/l/_WdrW9YEzGKNS
https://dl.doubtnut.com/l/_GNW7CxkdpYr2
https://dl.doubtnut.com/l/_uDKFgmETlMRN


Watch Video Solution

13. Prove that Δ =

1 1 1
a b c

bc + 12 ac + b2 ab + c2
 


= 2(a - b)(b - c)(c - 1)

Watch Video Solution

| |

14. Evaluate 

.xC1 .xC2 .xC3

.yC1 .yC2 .yC3

.xC1 .zC2 .zC3

Watch Video Solution

| |

https://dl.doubtnut.com/l/_uDKFgmETlMRN
https://dl.doubtnut.com/l/_RetKAQ4Bz0Ji
https://dl.doubtnut.com/l/_nMV7PuGxB3kW


15. if Δr =

2r - 1 2 × 3r - 1 4 × 5r - 1

α β γ

2n - 1 3n - 1 5n - 1

 


then find the value of Σn
r= 1Δr.

Watch Video Solution

| |

16. Prove that

|1 + a11111 + b11111 + c11111 + d| = abcd a +
1
a

+
1
b

+
1
c

+
1
d

.

 Hence

find
the value of the determinant if a, b, c, d
are the
roots of the equation 

px4 + qx3 + rx2 + sx + t = 0.

Watch Video Solution

( )

https://dl.doubtnut.com/l/_6Ndpi2bL481c
https://dl.doubtnut.com/l/_cjBzwvZpblKh


17. Prove that 

1 ab
1
a +

1
b

1 bc
1
b +

1
c

1 ca
1
c +

1
a

= 0

Watch Video Solution

| |
18. Prove the identities:
 b2 + c2abacbac2 + a2bacba2 + b2 = 4a2b2c2

Watch Video Solution

| |

19. Show that 

a b - c c + b
a + c b c - a
a - b b + a c

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

Watch Video Solution

| | ( )

https://dl.doubtnut.com/l/_TqVMHJ5K81Bt
https://dl.doubtnut.com/l/_VdLYaVS0KrRW
https://dl.doubtnut.com/l/_2z4wvzbECoV6


Exercise 12 4

1. If x1, x2, x3
as well as y1, y2, y3
are in G.P.
 with same common ratio, then

prove that the points x1, y1 , x2, y2 , and x3, y3 
are collinear.

Watch Video Solution

( ) ( ) ( )

2. If lines px + qy + r = 0, qx + ry + p = 0andrx + py + q = 0
are
concurrent,

then prove that p + q + r = 0(wherep, q, r
are distinct
.

Watch Video Solution

)

3. If

x1, x2
2 + y1 - y2

2 = a2, x2 - x3
2 + y2 - y3

2 = b2 x3 - x1
2 + y3 - y1

2( ) ( ) ( ) ( ) ( ) ( )

https://dl.doubtnut.com/l/_dccJPWy2SZpf
https://dl.doubtnut.com/l/_U4PXFHIsP4U5
https://dl.doubtnut.com/l/_lk7mtSbSFpcA


Exercise 12 5

where a,b,c are positive then prove that

4

x1 y1 1

x2 y2 1

x3 y3 1
= (a + b + c)(b + c - a)(c + a - b)(a + b - c)

Watch Video Solution

| |

4. it is known that the equation of hyperbola and that of its pair of

asymptotes differ by constant . If equation of hyperbola is

x2 + 4xy + 3y2 - 4x + 2y + 1 = 0 then find the equation of its pair of

asymptoes.

Watch Video Solution

1. Prove that

|(b + x)(c + x)(v + x)(a + x)(a + x)(b + x)(b + y)(c + y)(c + x)(a + t)(a + y)(b + y)(b

https://dl.doubtnut.com/l/_lk7mtSbSFpcA
https://dl.doubtnut.com/l/_a22y70AqSNIi
https://dl.doubtnut.com/l/_um5G4lY5t3hO


Watch Video Solution

2. Δ =

1 + a2 + a4 1 + ab + a2b2 1 + ac + a2c2

1 + ab + a2b2 1 + b2 + b4 1 + bc + b2c2

1 + ac + a2c2 1 + bc + b2c2 1 + c2c4
 is equal to

Watch Video Solution

| |

3. Prove that

|2α + β + γ + δαβ + γδα + β + γ + δ2(α + β)(γ + δ)αβ(γ + δ) + γδ(α + β)αβ + γδαβ(γ

Watch Video Solution

4. For all values of A, B, CandP, Q, R
 show that


|cos(A - P)cos(A - Q)cos(A - R)cos(B - P)cos(B - Q)cos(B - R)cos(C - P)cos(C - Q)

Watch Video Solution

https://dl.doubtnut.com/l/_um5G4lY5t3hO
https://dl.doubtnut.com/l/_JL10tIDCgx2i
https://dl.doubtnut.com/l/_70urAPkJSZtC
https://dl.doubtnut.com/l/_ErMfSJpnzGh5


Exercise 12 6

5. Show that: b2 + c2abacbac2 + a2bacba2 + b2 = 4a2b2c2

Watch Video Solution

| |

6. Express = 2bc - a2c2b2c22ca - b2a2b62a22ab - c2 
 as square of a

determinant of hence evaluate if.

Watch Video Solution

| |

1. Let

f(x) = cos x + x2 sin x + x2 - cos x + x2 sin x - x2 cos x - x2 sin x - x2 sin2x

.
Find the value of f ′ (0)
.

Watch Video Solution

| ( ) ( ) ( ) ( ) ( ) ( )

https://dl.doubtnut.com/l/_hnMTmItY9SYy
https://dl.doubtnut.com/l/_0zl66ghNbznv
https://dl.doubtnut.com/l/_iH14TFrAl9VD


2. If f(x), g(x)andh(x)
 are three
 polynomial of degree 2, then prove that 

φ(x) = ∣ f(x)g(x)h(x)f′ (x)g′ (xh′ (x)f′ ′ (x)g′ ′ (xh′ ′ (x)∣
 is a constant

polynomial.

Watch Video Solution

3. If g(x) -
f(x)

(x - a)(x - b)(x - c)
, wheref(x)
 is a
 polynomial of degree < 3,

then prove
 that

dg(x)
dx = 1af(a)(x - a) - 21bf(b)(x - b) - 21cf(c)(x - c) - 2 + a2a1b2b1c2c1

Watch Video Solution

| | | |

4. If f(x) =

cos(x + α) cos(x + β) cos(x + γ)
sin(x + α) sin(x + β) sin(x + γ)
sin(β - γ) sin(γ - α) sin(α - β)

 and 

f(0) = 2 theb find the value of Σ30
r= 1|f(r)|.

Watch Video Solution

| |

https://dl.doubtnut.com/l/_A0IuIuOZLU9B
https://dl.doubtnut.com/l/_WbGh0SiaIk7q
https://dl.doubtnut.com/l/_zpDOeSab6Ltz


Exercise 12 7

5. f(x) =

cosx x 1

2sinx x2 2x
tanx x 1

 then find the value of 

lim x→ 0
f(x)
x

Watch Video Solution

| |

1. Find the following system of equations is
consistent,

(a + 1)3x + (a + 2)3y = (a + 3)3,
 (a + 1)x + (a + 2)y = a + 3, x + y = 1, then

find
the value of a

Watch Video Solution

2. Solve the system of the equations:
ax + by + cz = d
a2x + b2y + c2z = d2


a3x + b3y + c3z = d3
Will the solution always exist and be unique?

Watch Video Solution

https://dl.doubtnut.com/l/_tti4Fu6VNR50
https://dl.doubtnut.com/l/_i7aKOxRCzjQp
https://dl.doubtnut.com/l/_cbqXcklBZ0nq


3. consider the system of equations : ltbr. 3x - y + 4z = 3 


x + 2y - 3z = - 2 


6x + 5y + λz = - 3 


Prove that system of equation has at least one solution for all real values

of λ.also prove that infinite solutions of the system of equations satisfy 

7x - 4
-5 =

7y + 9
13 = z

View Text Solution

4. If the equation 2x + 3y + 1 = 0, 3x + y - 2 = 0, andax + 2y - b = 0
 are

consistent, then prove that a - b = 2.

Watch Video Solution

5. if x,y and z are not all zero and connected by the equations

a1x + b1y + c1z = 0, azx + b2y + c2z = 0 and 

https://dl.doubtnut.com/l/_cbqXcklBZ0nq
https://dl.doubtnut.com/l/_cUuiIOdY0MDC
https://dl.doubtnut.com/l/_4eXRlkZpx5WT
https://dl.doubtnut.com/l/_horqwbquIFiJ


Exercise Single

p1 + λq1 x + p2 + λq2 y + p3 + λq3 z = 0 show that 


λ = -

a1 b1 c1

a2 b2 c2

p1 p2 p3

÷

a1 b1 c1

a2 b2 c2

q1 q2 q3

Watch Video Solution

( ) ( ) ( )

| | | |

1. If θ ∈ R then maximum value of Δ =

1 1 1
1 1 + sinθ 1
1 1 1 + cosθ

 is

A. √3/2

B. 1/2

C. 1/√2

D. None of these

Answer: B

| |

https://dl.doubtnut.com/l/_horqwbquIFiJ
https://dl.doubtnut.com/l/_GfOuJaCxrD2D


Watch Video Solution

2. If p + q + r = a + b + c = 0, then the determinant 

pa qb rc
qc ra pb
rb pc qa

 equals

A. 0

B. pa + qb + rc

C. 1

D. none of these

Answer: A

Watch Video Solution

| |

3. If α, β, γ
 are the roots of px2 + qx2 + r = 0, 
 then the value of the

determinant |αββγγαβγγααβγααββγ|
is
p
b. q
c. 0
d. r

A. p

https://dl.doubtnut.com/l/_GfOuJaCxrD2D
https://dl.doubtnut.com/l/_avN0eonrJCBR
https://dl.doubtnut.com/l/_s7KVT5BOxcAX


B. q

C. 0

D. r

Answer: C

Watch Video Solution

4. If f(x) = a = bx + cx2andα, β, γ
 are the roots of the equation 

x3 = 1, then|abcbcacab|
 is equal to
 f(α) + f(β) + f(γ)

f(α)f(β) + f(β)f(γ) + f(γ)f(α)
f(α)f(β)f(γ)
- f(α)f(β)f(γ)

A. f(α) + f(β) + f(γ)

B. f(α)f(β) + f(β)f(γ) + f(γ)f(α)

C. f(α)f(β)f(γ)

D. - f(α)f(β)f(γ)

Answer: D

https://dl.doubtnut.com/l/_s7KVT5BOxcAX
https://dl.doubtnut.com/l/_G3vuMEkjVC1J


Watch Video Solution

5. If []
denotes the greatest integer less than or equal to the ral number

under
consideration, and -1 ≤ x < 0, 0 ≤ y < 1, 1 ≤ a < 2, 
 then the value

of the determinant
 |[x] + 1[y][z][x][y] + 1[z][x][y][z] + 1|
is
[x]
b. [y]
c. [z]
d.

none of these

A. [x]

B. [y]

C. [z]

D. none of these

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_G3vuMEkjVC1J
https://dl.doubtnut.com/l/_lOUK3rTj55oN


6. If a = cosθ + isinθ, b = cos2θ - isin2θ, c = cos3θ + isin3θ and if 


a b c
b c a
c a b

 = 0 then

A. θ = 2kπ, k ∈ Z

B. θ = (2k + 1)π, k ∈ Z

C. θ = (4k + 1)π, k ∈ Z

D. none of these

Answer: A

View Text Solution

| |

7. If 

xn xn+ 2 xn+ 3

yn yn+ 2 yn+ 3

zn zn+ 2 zn+ 3
= (x - y)(y - z)(z - x)

1
x

+
1
y

+
1
z

, 
then n
equals

A. 1

| | ( )

https://dl.doubtnut.com/l/_bqOqddp3fTGc
https://dl.doubtnut.com/l/_07RNf4WQsEyU


B. -1

C. 2

D. -2

Answer: B

Watch Video Solution

8. If the determinant 

cos2x sin2x cos4x

sin2x cos2x cos2x

cos4x cos2x cos2x

 is expanded in powers of sinx

, then the constant term is

A. 1

B. 0

C. -1

D. 2

| |

https://dl.doubtnut.com/l/_07RNf4WQsEyU
https://dl.doubtnut.com/l/_V84dce8OMmnB


Answer: C

Watch Video Solution

9. If a determinant of order 3 × 3 is formed by using the numbers 1 or -1

then minimum value of determinant is :

A. -2

B. -4

C. 0

D. -8

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_V84dce8OMmnB
https://dl.doubtnut.com/l/_AOP6FXZY7UVs


10. If A + B + C = π and eiθ = cosθ + isinθ and z =

e2iA e - iC e - iB

e - iC e2iB e - iA

e - iB e - iA e2iC
, then

A. 1

B. -1

C. -2

D. -4

Answer: D

Watch Video Solution

| |

11. If a, b, c
 are different, then the value of x for which 

0 x2 - a x3 - b

x2 + a 0 x2 + c

x4 + b x - c 0

= 0
is

A. a

| |

https://dl.doubtnut.com/l/_PavQjXeTT9uy
https://dl.doubtnut.com/l/_K1HV436fqFgf


B. c

C. b

D. 0

Answer: D

Watch Video Solution

12. if the value of the determinant 

a 1 1
1 b 1
1 1 c

 is positivie then 

(a, b, c < 0)

A. abc > 1

B. abc > - 8

C. abc > - 9

D. abc > - 2

Answer: B

| |

https://dl.doubtnut.com/l/_K1HV436fqFgf
https://dl.doubtnut.com/l/_fPvLk1O660pb


Watch Video Solution

13. if A1, B1, C1…….  are respectively the cofactors of the elements

a1, b1, c1…… of the determinant 

Δ =

a1 b1 c1

a2 b2 c2

a3 b3 c3

, Δ ≠ 0 then the value of 
B2 C2

B3 C3
 is equal to

A. a2
1Δ

B. a1Δ

C. a1Δ2

D. a2
1Δ2

Answer: B

View Text Solution

| | | |

https://dl.doubtnut.com/l/_fPvLk1O660pb
https://dl.doubtnut.com/l/_Gm817Pbj3Yeq


14. If a, b, c, d, e, andf
 are in G.P. then the value of a2d2xb2e2yc2f2z

depends on
xandy
b. xandz
c. yandz
d. independent of x, y, andz

A. x and y

B. x and z

C. y and z

D. independent of x,y and z

Answer: D

Watch Video Solution

| |

15. Let x < 1, 
 then value of x2 + 22x + 112x + 1x + 21331 
 is
 a. none-

negative b. none-positive
c. negative
d. positive

A. non-negative

B. non- positive

C. begative

| |

https://dl.doubtnut.com/l/_Cx3NbpDEXB7z
https://dl.doubtnut.com/l/_FjLUwSpRdYSH


D. positive

Answer: C

Watch Video Solution

16. The value of 

-1 2 1

3 + 2√2 2 + 2√2 1

3 - 2√2 2 - 2√2 1
 is equal to

A. 0

B. -16√2

C. -8√2

D. none of these

Answer: B

Watch Video Solution

| |

https://dl.doubtnut.com/l/_FjLUwSpRdYSH
https://dl.doubtnut.com/l/_1W1qMbSE6SPE


17. Let D1, D2, D3, Dn 
 be the set of third order determinant that can

be made with the
 distinct non-zero real numbers a1, a2, aq
.

 Then


n

∑
i= 1

Di = 1
b. 

n

∑
i= 1

Di = 0
c. Di - Dj, ∀ i, j
d. none of these

A. 
n

Σi= 1Di = 1

B. 
n

Σi= 1Di = 0

C. DiDj, ∀ I, j

D. None of these

Answer: B

Watch Video Solution

{ }

18. if w is a complex cube root to unity then value of 

Δ =

a1 + b1w a1w
2 + b1 c1 + b1w̄

a2 + b2w a2w
2 + b2 c2 + b2w̄

a3 + b3w a3w
2 + b3 c3 + b3w̄

 is| |

https://dl.doubtnut.com/l/_EcHDTpk94reC
https://dl.doubtnut.com/l/_MgtG9gzUUpBU


A. 0

B. -1

C. 2

D. none of these

Answer: A

Watch Video Solution

19. If a + b + c = 0, 
one root of |a - xcbcb - xabac - x| = 0
is
x = 1
b. x = 2
c. 

x = a2 + b2 + c2
d. x = 0

A. x = 1

B. x = 2

C. x = a2 + b2 + c2

D. x = 0

Answer: D

https://dl.doubtnut.com/l/_MgtG9gzUUpBU
https://dl.doubtnut.com/l/_ePWahpm5iE6P


Watch Video Solution

20. If x,y, z are in A.P., then the values of the determinant

a + 2 a + 3 a + 2y
a + 3 a + 4 a + 2y
a + 4 a + 5 a + 2z

, is

A. 1

B. 0

C. 2a

D. a

Answer: B

Watch Video Solution

| |

https://dl.doubtnut.com/l/_ePWahpm5iE6P
https://dl.doubtnut.com/l/_ElkrVETATdl0


21. If a1, a2, a3, .......  are in G.P. then the value of determinant 

log an log an+ 1 log an+ 2

log an+ 3 log an+ 4 log an+ 5

log an+ 6 log an+ 7 log an+ 8

 equals

A. 1

B. 0

C. 2a

D. a

Answer: B

Watch Video Solution

| ( ) ( ) ( )
( ) ( ) ( )
( ) ( ) ( )

|

22. Value of |x + yzzxy + zxyyz + x|, wherex, y, z
 are nonzero real number, is

equal to
xyz
b. 2xyz
c. 3xyz
d. 4xyz

A. xyz

https://dl.doubtnut.com/l/_5LsaFdSgRogV
https://dl.doubtnut.com/l/_zRTtjzAIVjlZ


B. 2xyz

C. 3xyz

D. 4xyz

Answer: D

Watch Video Solution

23. Which of the following is not the root of the equation

|x - 6 - 12 - 3 × - 3 - 32 × + 2| = 0? 
2
b. 0
c. 1
d. -3

A. 2

B. 0

C. 1

D. -3

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_zRTtjzAIVjlZ
https://dl.doubtnut.com/l/_lWNho8SD0klV


24. The value of the determinant kak2 + a21kbk2 + b21kck2 + c21 
 is

k(a + b)(b + c)(c + a)
 kabc a2 + bf2 + c2 
 k(a - b)(b - c)(c - a)

k(a + b - c)(b + c - a)(c + a - b)

A. k(a + b)(b + c)(c + a)

B. kabc a2 + b2 + c2

C. k(a - b)(b - c)(c - a)

D. k(a + b - c)(b + c - a)(c + a - b)

Answer: C

Watch Video Solution

| |
( )

( )

25. If 

1 1 1
a b c

a3 b3 c3
= (a - b)(b - c)(c - a)(a + b + c) 


where a, b, c are all different, then the determinant 

| |

https://dl.doubtnut.com/l/_lWNho8SD0klV
https://dl.doubtnut.com/l/_JGzb4QZcRcmi
https://dl.doubtnut.com/l/_xFmH7o2GffxD


1 1 1

(x - a)2 (x - b)2 (x - c)2

(x - b)(x - c) (x - c)(x - a) (x - a)(x - b)
 vanishes when

A. a + b + c = 0

B. x =
1
3

(a + b + c)

C. x =
1
2

(a + b + c)

D. x = a + b + c

Answer: B

Watch Video Solution

| |

26. if f(x) =

mx mx - p mx - p
n n + p n - p
mx + 2n mx + 2n + p mx + 2n - p

 then 

y=f(x) represents

A. a straight line parallet to x-axis

B. a striaght line parallel to y-axis

| |

https://dl.doubtnut.com/l/_xFmH7o2GffxD
https://dl.doubtnut.com/l/_LK2Xna51FpsZ


C. parabola

D. a striaght line with negative slope

Answer: B

Watch Video Solution

27. if

x 3 6
3 6 x
6 x 3

=

2 x 7
x 7 2
7 2 x

=

4 5 x
5 x 4
x 4 5

= 0 then x is equal

to

A. 0

B. -9

C. 3

D. none of these

Answer: B

Watch Video Solution

| | | | | |

https://dl.doubtnut.com/l/_LK2Xna51FpsZ
https://dl.doubtnut.com/l/_esFL2b8F5Gvt


28. If xnxn+ 2x2n1xaaxn+ 5xa+ 6x2n+ 5 = 0, ∀x ∈ R, wheren ∈ N, 
 then

value of a
is
n
b. n - 1
c. n + 1
d. none of these

A. n

B. n-1

C. n+1

D. none of these

Answer: C

Watch Video Solution

| |

29. for the equation 

1 x x2

x2 1 x

x x2 6

= 0

A. There are exactly two distinct roots

| |

https://dl.doubtnut.com/l/_esFL2b8F5Gvt
https://dl.doubtnut.com/l/_tIq5z9LSfWFr
https://dl.doubtnut.com/l/_suxtFjRX6vBA


B. there is one pair of equation real roots

C. There are three pairs of equal roots

D. Modulus of each root is 2

Answer: C

Watch Video Solution

30. If a2 + b2 + c2 = - 2andf(x) =

a + a2x 1 + b2 x 1 + c2 x 1 + a2 x1 + b2x 1 + c2 x 1 + a2 x 1 + b2 x1 + c2x

, then f(x)
is a polynomial of degree
0
b. 1
c. 2
d. 3

A. 0

B. 1

C. 2

D. 3

Answer: C

| ( ) ( ) ( ) ( ) ( ) ( )

https://dl.doubtnut.com/l/_suxtFjRX6vBA
https://dl.doubtnut.com/l/_oSEUL1VkTDg2


Watch Video Solution

31. The value of the determinant 

1 1 1

.mC1 .m+ 1C1 .m+ 2C1

.mC2 .m+ 1C2 .m+ 2C2

 is equal to

A. 1

B. -1

C. 0

D. none of these

Answer: A

Watch Video Solution

| |

https://dl.doubtnut.com/l/_oSEUL1VkTDg2
https://dl.doubtnut.com/l/_84pfbRVI0wHT


32. the value of the determinant 

.nCr - 1 .nCr (r + 1)n+ 2Cr+ 1

.nCr .nCr+ 1 (r + 2)n+ 2Cr+ 2

.nCr+ 1 .nCr+ 2 (r + 3)n+ 2Cr+ 3

 is

A. n2 + n - 1

B. 0

C. .n+ 3Cr+ 3

D. .nCr - 1 +nCr +nCr+ 1

Answer: B

View Text Solution

| |
)

33. if f(x) =

x a a
a x a
a a x

= 0 then| |

https://dl.doubtnut.com/l/_SyAkcMfiVSh0
https://dl.doubtnut.com/l/_lkY51TpL2Vfv


A. f(x) = 0 and f(x) = 0 has one common root

B. f(x) = 0 and f(x) = 0 has one common root

C. sum of roots of f(x) =0 is -3a

D. none of these

Answer: B

Watch Video Solution

34. If x ≠ y ≠ z and

x x2 1 + x3

y y2 1 + y3

z z2 1 + z3
= 0,  then xyz =

A. 1

B. 2

C. -1

D. -2

| |

https://dl.doubtnut.com/l/_lkY51TpL2Vfv
https://dl.doubtnut.com/l/_iqOXUyCFZQ7n


Answer: C

Watch Video Solution

35. if x ≠ 0, y ≠ 0, z ≠ 0 and

1 + x 1 1
1 + y 1 + 2y 1
1 + z 1 + z 1 + 3z

= 0 then 

x - 1 + y - 1 + z - 1 is equal to

A. -1

B. -2

C. -3

D. none of these

Answer: C

Watch Video Solution

| |

https://dl.doubtnut.com/l/_iqOXUyCFZQ7n
https://dl.doubtnut.com/l/_BbeUVRVLtfxJ


36. if a1b1c1, a2b2c2 and a3b3c3 are three-digit even natural numbers and 

Δ =

c1 a1 b1

c2 a2 b2

c3 a3 b3

then Δ is

A. divisible by 2 but not necessarily by 4

B. divisible by 4 but not necessarily by 8

C. divisible by 8

D. none of these

Answer: A

Watch Video Solution

| |

37. if

b + c c + a a + b
a + b b + c c + a
c + a a + b b + c

= k

a b c
c a b
b c a

 then the value of k is

A. 1

| | | |

https://dl.doubtnut.com/l/_bEzGsqhsAo24
https://dl.doubtnut.com/l/_Xs1IBK9XpVpW


B. 2

C. 3

D. 4

Answer: B

Watch Video Solution

38. suppose D =

a1 b1 c1

a2 b2 c2

a3 b3 c3

 and

D′ =

a1 + pb1 b1 + qc1 c1 + ra1

a2 + pb2 b2 + qc2 c2 + ra2

a3 + pb3 b3 + qc3 c3 + ra3

. Then

A. D′ = D

B. D′ = D(1 - pqr)

C. D = D(1 + p + q + r)

| |
| |

https://dl.doubtnut.com/l/_Xs1IBK9XpVpW
https://dl.doubtnut.com/l/_ZB6GDGBFOeiK


D. D′ = D(1 + pqr)

Answer: D

Watch Video Solution

39. The value of the determinant 

loga
x

y loga
y

z loga
z

x

logb
y

z logb
z

x logb
x

y

logc
z

x logc
x

y logc
y

z

A. 1

B. -1

C. 0

D. 
1
6

logaxyz

Answer: C

Watch Video Solution

| ( ) ( ) ( )
( ) ( ) ( )
( ) ( ) ( )

|

https://dl.doubtnut.com/l/_ZB6GDGBFOeiK
https://dl.doubtnut.com/l/_JhTENYGr9BWZ


40. If a > 0, b > 0, c > 0 are respectively the pth, qth, rth terms of a G.P ,

then the value of the determinant 

loga p 1
logb q 1
logc r 1

, is

A. 0

B. log(abc)

C. - (p + q + r)

D. none of these

Answer: A

Watch Video Solution

| |

41. If a > 0
 and discriminant of ax2 + 2bx + c
 is negative, then 

= abax + cbx + cax + x + c0
is
+ve
b. (ac - b)2 ax2 + 2bx + c 
c. -ve
d. 0( )

https://dl.doubtnut.com/l/_JhTENYGr9BWZ
https://dl.doubtnut.com/l/_Uc2v421S2FC8
https://dl.doubtnut.com/l/_VjQ0z8OampIT


A. +ve

B. (ac - b)2 ax2 + 2bx + c

C. -ve

D. 0

Answer: C

Watch Video Solution

)( )

42. The number of distinct real roots of 

sinx cosx cosx
cosx sinx cosx
cosx cosx sinx

= 0 in the

interval -
π
4

≤ x ≤
π
4

 is

A. 0

B. 2

C. 1

D. 3

| |

https://dl.doubtnut.com/l/_VjQ0z8OampIT
https://dl.doubtnut.com/l/_isBiV4kpNkDE


Answer: C

Watch Video Solution

43. if Dk =

1 n n

2k n2 + n + 1 n2 + n

2k - 1 n2 n2 + n + 1

and Σn
k= 1Dk = 56 then n

equals

A. 4

B. 6

C. 8

D. 7

Answer: D

Watch Video Solution

| |

https://dl.doubtnut.com/l/_isBiV4kpNkDE
https://dl.doubtnut.com/l/_9Me9FEI75QTc


44. the value of Σn
r= 2( - 2)r

n - 2Cr - 2
n - 2Cr - 1

n - 2Cr

-3 1 1
2 -1 0

(n > 2)

A. 2n - 1 + ( - 1)n

B. 2n + 1 + ( - 1)n - 1

C. 2n - 3 + ( - 1)n

D. none of these

Answer: A

View Text Solution

| |

45. if Δ =

3 4 5 x
4 5 6 y
5 6 7 z
x y z 0

= 0 then

A. x, y, z are in A.P.

| |

https://dl.doubtnut.com/l/_GgOuGmhaa0Q7
https://dl.doubtnut.com/l/_FdIwx20sAcMm


B. x, y, z are in G.P

C. x, y, z are in H.P

D. none of these

Answer: A

Watch Video Solution

46. Roots of the equations 

x m n 1
a x n 1
a b x 1
a b c 1

= 0 are

A. independent of m and n

B. independent of a, b and c

C. depend on m, n and a, b, c

D. inedependent of m, n and a, b, c

Answer: A

| |

https://dl.doubtnut.com/l/_FdIwx20sAcMm
https://dl.doubtnut.com/l/_pp84SAdQEgh0


Watch Video Solution

47. If x, y, z
 are different from zero and 

Delta = ab - yc - za - xbc - za - xb - yc = 0, 
 then the value of the

expression 
a
x

+
b
y

+
c
z


is
0
b. -1
c. 1
d. 2

A. 0

B. -1

C. 1

D. 2

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_pp84SAdQEgh0
https://dl.doubtnut.com/l/_XqVpSe0TY8rV


48. The number of positive integral solutions of the equation

x3 + 1 x2y x2z

xy2 y3 + 1 y2z

xz2 z2y z3 + 1

= 11 is

A. 0

B. 3

C. 6

D. 12

Answer: B

Watch Video Solution

| |

https://dl.doubtnut.com/l/_GiqjFe9DjYYv


49. In triangle ABC, if

1 1 1

cot
A
2 cot

B
2 cot

C
2

tan
B
2 + tan

C
2 tan

C
2 + tan

A
2 tan

A
2 + tan

B
2

 then the

triangle must be (A) Equilateral (B) Isoceless (C) Right Angle (D) none of

these

A. equilateral

B. isosceles

C. obtuse angled

D. none of these

Answer: B

Watch Video Solution

| ( ) ( ) ( )
( ) ( ) ( ) ( ) ( ) ( ) |

https://dl.doubtnut.com/l/_KJcekRqoYJkL


50. If 

a b - c b + c
a + c b c - a
a - b a + b c

= 0 then the line ax + by + c = 0 passes

through the fixed point which is

A. (1, 2)

B. (1, 1)

C. ( - 2, 1)

D. (1, 0)

Answer: B

Watch Video Solution

| |

51. The determinant 

y2 -xy x2

a b c
a′ b′ c′

 is equal to

A. 
bx + ay cx + by
b′ x + a′ y c′ x + b′ y

| |
| |

https://dl.doubtnut.com/l/_hafoDkpfiT8o
https://dl.doubtnut.com/l/_RbTLEgx4zE9e


B. 
ax + by bx + cy
a′ x + b′ y b′ x + c′ y

C. 
bx + cy ax + by
b′ x + c′ y a′ x + b′ y

D. 
ax + by bc + cy
a′ x + b′ y b′ x + c′ y

Answer: D

Watch Video Solution

| |
| |
| |

52. Let 
→
ar = xrî + yrĵ + zrk̂, r = 1, 2, 3 three mutually prependicular unit

vectors then the value of 

x1 -x2 x3

y1 y2 y3

z1 z2 z3

 is equal to

A. zero

B. ±1

C. ±2

D. none of these

| |

https://dl.doubtnut.com/l/_RbTLEgx4zE9e
https://dl.doubtnut.com/l/_Aumlav1Lzq5R


Answer: B

Watch Video Solution

53. Let 

y5z6 z3 - y3 x4z6 x3 - z3 x4y5 y3 - x3

y2z3 y6 - z6 xz3 z6 - x6 xy2 x6 - y6

y2 ^ (3) z3 - y3 xz3 x3 - z3 xy2 y3 - x3

and Δ2 =

x y2 z3

x4 y5 z6

x7 y8 z9

.Then Δ1Δ2 is equal to

A. Δ6
2

B. Δ4
2

C. Δ3
2

D. Δ2
2

Answer: C

Watch Video Solution

|
( ) ( ) ( )
( ) ( ) ( )

( ) ( ) ( )
| |

https://dl.doubtnut.com/l/_Aumlav1Lzq5R
https://dl.doubtnut.com/l/_BAAZfVMFJslQ


54. the value of the determinant 

a1 - b1
2 a1 - b2

2 a1 - b3
2 a1 - b4

2

a2 - b1
2 a2 - b2

2 a2 - b3
2 a3 - b4

2

a3 - b1
2 a3 - b2

2 a3 - b3
2 a3 - b4

2

a4 - b1
2 a4 - b2

2 a4 - b3
2 a4 - b4

2

 is

A. dependant on ai, i = 1, 2, 3, 4

B. dependant on bi, i = 1, 2, 3, 4

C. dependant on aij, bii = 1, 2, 3, 4

D. 0

Answer: D

Watch Video Solution

| ( ) ( ) ( ) ( )
( ) ( ) ( ) ( )
( ) ( ) ( ) ( )
( ) ( ) ( ) ( )

|

https://dl.doubtnut.com/l/_CazS3Jfaf56S


55. if Δ(x) =

tanx tan(x + h) tan(x + 2h)
tan(x + 2h) tanx tan(x + h)
tan(x + h) tan(x + 2h) tanx

, then  


The value of lim h→ 0.
Δ(π /3)

√3h2 is

A. 144

B. 81

C. 64

D. 36

Answer: A

View Text Solution

| |

56. Value of 

1 + x1 1 + x1x 1 + x1x
2

1 + x2 1 + x2x 1 + x2x
2

1 + x3 1 + x3x 1 + x3x
2

 depends upon| |

https://dl.doubtnut.com/l/_qWimABltlh7v
https://dl.doubtnut.com/l/_GO1ttFeG8L4R


A. x only

B. x1only

C. x2only

D. none of these

Answer: D

Watch Video Solution

57. If

a2 + λ2ab + cλca - bλab - cλb2 + λ2bc + aca + bλbc - aλc2 + λ2 |λc - b - cλab - aλ|

, then he value of λ
is
8
b. 27
c. 1
d. -1

A. 8

B. 27

C. 1

D. -1

| |

https://dl.doubtnut.com/l/_GO1ttFeG8L4R
https://dl.doubtnut.com/l/_jCkIJCAi5vg9


Answer: C

Watch Video Solution

58. Let 

x 2 x

x2 x 6
x x 6

= ax4 + bx3 + cx2 + dx + e Then, the value of 

5a + 4b + 3c + 2d + e is equal to

A. zero

B. -16

C. 16

D. -11

Answer: D

Watch Video Solution

| |

https://dl.doubtnut.com/l/_jCkIJCAi5vg9
https://dl.doubtnut.com/l/_KPOBmQWUbUZz


59. If Δ1 =

x b b
a x b
a a x

and Δ2 =
x b
a x

 are the given determinants

then

A. Δ1 = 3 Δ2
2

B. 
d
dx

Δ1 = 3Δ2

C. 
d
dx

Δ1 = 3 Δ2
2

D. Δ1 = 3Δ3 / 2
2

Answer: B

Watch Video Solution

| | | |

( )
( )
( ) ( )

60. if y= sin mx, them the value of the determinant 

y y1 y2

y3 y4 y5

y6 y7 y8

Where yn =
dny

dxn
is| |

https://dl.doubtnut.com/l/_m4b9Nms2pd7a
https://dl.doubtnut.com/l/_URM6xvJdNugW


A. m9

B. m2

C. m3

D. 0

Answer: D

Watch Video Solution

61. Let f(x) =

2cos2x sin2x - sinx

sin2x 2sin2x cosx
sinx -cosx 0

, then the value of ∫
π / 2
0 {f(x) + f′ (x)}dx

is

A. π

B. π /2

C. 2π

D. 3π /2

| |

https://dl.doubtnut.com/l/_URM6xvJdNugW
https://dl.doubtnut.com/l/_4ZAW1jKAldq3


Answer: A

Watch Video Solution

62. a, b, c
 are distinct real numbers not equal to one. If 

ax + y + z = 0, x + by + z = 0, andx + y + cz = 0
 have nontrivial solution,

then the value of 
1

1 - a
+

1
1 - b

+
1 - c


 is equal to
1
b. -1
c.zero
d. none of

these

A. -1

B. 1

C. zero

D. none of these

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_4ZAW1jKAldq3
https://dl.doubtnut.com/l/_Cn0WRcaChJKU


63. If the system of linear equation

x + y + z = 6, x + 2y + 3c = 14, and2x + 5y + λz = μ(λ, μR)
 has a unique

solution, then
λ = 8
b. λ = 8, μ = 36
c.λ = 8, μ ≠ 36
d. none of these

A. λ ≠ 8

B. λ = 8, μ ≠ 36

C. λ = 8, μ = 36

D. none of these

Answer: A

Watch Video Solution

64. If α, β, γ
 are the angles of a triangle and system of equations


cos(α - β)x + cos(β - γ)y + cos(γ - α)z = 0

cos(α + β)x + cos(β + γ)y + cos(γ + α)z = 0

sin(α + β)x + sin(β + γ)y + sin(γ + α)z = 0
 has non-trivial solutions, then

https://dl.doubtnut.com/l/_1SzV4s5RM2dd
https://dl.doubtnut.com/l/_gwZ6qSViIsO9


triangle is necessarily
 a. equilateral b. isosceles c. right angled
 d. acute

angled

A. equiliateral

B. isosoceles

C. right angled

D. acute angled

Answer: B

Watch Video Solution

65. Given a = x / (y - z), b = y / (z - x), andc = z / (x - y), wherex, y, zandz
 are

not all zero, then the value of ab + bc + ca
is
0
b. 1
c.-1
d. none of these

A. 0

B. 1

C. -1

https://dl.doubtnut.com/l/_gwZ6qSViIsO9
https://dl.doubtnut.com/l/_IebQGoIBJxvR


D. none of these

Answer: C

Watch Video Solution

66. If pqr ≠ 0
 and the system of equation
 (p + a)x + by - cz = 0


ax + (q + b)y + cz = 0
 ac + by + (r + c)z = 0
 has nontrivial solution, then

value of 
1
p

+
b
q

+
c
r


is
-1
b. 0
c.0
d. ¬ - 2

A. -1

B. 0

C. 1

D. 2

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_IebQGoIBJxvR
https://dl.doubtnut.com/l/_n73O1jL9QvEY
https://dl.doubtnut.com/l/_oGNPvM1s44ja


67. The value of |α| for which the system of equation 


αx + y + z = α - 1 


x + αy + z = α - 1 


x + y + αz = α - 1 


has no solution , is ____

A. either -2 or 1

B. -2

C. 1

D. not-2

Answer: B

Watch Video Solution

68. the set of equations λx - y + (cosθ)z = 0, 3x + y + 2z = 0 , (cosθ)

x+y+2z=0 ,θ ≤ 0 < 2π has non-trivial solution (s)

A. for no value of λ and 0

https://dl.doubtnut.com/l/_oGNPvM1s44ja
https://dl.doubtnut.com/l/_vld0tnLAQP2m


B. for all values of λ and 0

C. for all values of λ and only tow values of 0

D. for only one value of λ and all values of 0

Answer: A

Watch Video Solution

69. If c < 1
 and the system of equations 

x + y - 1 = 0, 2x - y - c = 0, and bx + 3by - c = 0
 is consistent, then the

possible real values of b
are

A. b ∈ - 3
3
4

B. b ∈ -
3
2

, 4

C. b ∈ -
3
4

, 3

D. none of these

Answer: C

( )
( )
( )

https://dl.doubtnut.com/l/_vld0tnLAQP2m
https://dl.doubtnut.com/l/_Fm9CruVAiT0a


Watch Video Solution

70. If a, b, c
 are in G.P. with common ratio r1andα, β, γ
 are in G.P. with

common ratio r2
 and equations 

ax + αy + z = 0, bx + βy + z = 0, cx + γy + z = 0
 have only zero solution,

then which of the following is not true?
 a + b + c
 b. abc
 c.1
 d. none of

these

A. r1 ≠ 1

B. r2 ≠ 1

C. r1 ≠ r2

D. none of these

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_Fm9CruVAiT0a
https://dl.doubtnut.com/l/_shXl9KpTZp6y


71. if the system of equations 

(a - t)x + by + cz = 0 


bx + (c - t)y + az = 0 


cx + ay + (b - t)z = 0 


has non-trivial solutions then product of all possible values of t is

A. 

a b c
b c a
c a b

B. a + b + c

C. a2 + b2 + c2

D. 1

Answer: A

View Text Solution

| |

72. Let λ and α be real. Then the numbers of intergral values λ for which

the system of linear equations 

https://dl.doubtnut.com/l/_Aqk5hhA8XpPC
https://dl.doubtnut.com/l/_MwD0QFuttfP6


Exercise Multiple

λx + (sinα)y + (cosα)z = 0 


x + (cosα)y + (sinα)z = 0 


-x + (sinα)y - (cosα)z = 0 has non-trivial solutions is

A. 0

B. 1

C. 2

D. 3

Answer: D

Watch Video Solution

1. Which of the following has /have value equal to zero ?

A. 

8 2 7
12 3 5
16 4 3| |

https://dl.doubtnut.com/l/_MwD0QFuttfP6
https://dl.doubtnut.com/l/_NGd7lWuDlHTx


B. 

1/a a2 bc

1/b b2 ac

1/c c2 ab

C. 

a + b 2a + b 3a + b
2a + b 3a + b 4a + b
4a + b 5a + b 6a + b

D. 

2 43 6
7 35 4
3 17 2

Answer: A::B::C

View Text Solution

| |
| |
| |

2. If f(α, β) =

cosα - sinα 1
sinα cosα 1

cos(α + β) - sin(α + β) 1
, then

A. f(300,200=f(400,200)

B. f(200,400)=f(200,600)

C. f(100,200)=f(200,200)

| |

https://dl.doubtnut.com/l/_NGd7lWuDlHTx
https://dl.doubtnut.com/l/_bQXql7lrbrhp


D. none of these

Answer: A::C

Watch Video Solution

3. if f(0) =

sin0 cos0 sin0
cos0 sin0 cos0
cos0 sin0 sin0

 then

A. f(0)= 0 has exactly 2 real solutions in [0, π]

B. f(0) =0 has exactly 3 real solutions in [0, π]

C. range of function 
f(0)

1 - sin20
is - √2, √2

D. range of fucntion .
f(0)

sin20 - 1
is [ - 3, 3] is [ - 3, 3]

Answer: A::C

Watch Video Solution

| |

[ ]

https://dl.doubtnut.com/l/_bQXql7lrbrhp
https://dl.doubtnut.com/l/_VJa34o1S7YHu


4. If f(x) = a - 10axa - 1ax2axa , thenf(2x) - f(x)
 is divisible by
a
b. b
c.c, d, e

d. none of these

A. x

B. a

C. 2a + 3x

D. x2

Answer: A::B::C

Watch Video Solution

| |

5. Δ =

1 1 + ac 1 + bc
1 1 + ad 1 + bd
1 1 + ae 1 + be

 is independent of

A. a

B. b

| |

https://dl.doubtnut.com/l/_ykDmLdUdElse
https://dl.doubtnut.com/l/_mGtcAK9memtI


C. c,d,e

D. none of these

Answer: A::B::C

Watch Video Solution

6. if Δ =

-x a b
b -x a
a b -x

then a factor of Δ is

A. a + b + x

B. x2 - (a - b)x + a2 + b2 + ab

C. x2 + (a + b)x + a2 + b2 - ab

D. a + b - x

Answer: C::D

Watch Video Solution

| |

https://dl.doubtnut.com/l/_mGtcAK9memtI
https://dl.doubtnut.com/l/_HYkn3rgoh7Ti
https://dl.doubtnut.com/l/_jBxRxBcJLctB


7. the determinant Δ =

a2 + x ab ac

ab b2 + x bc

ac bc c2 + x

 is divisible by

A. x

B. x2

C. x3

D. none of these

Answer: A::B

Watch Video Solution

| |

8. = aa2012a + b(a + b)012a + 3b 
 is divisible by
a + b
b. a + 2b
c. 2a + 3b

d. a2

A. a + b

B. a + 2b

| |

https://dl.doubtnut.com/l/_jBxRxBcJLctB
https://dl.doubtnut.com/l/_01TnS79etGXD


C. 2a + 3b

D. a2

Answer: A::B

Watch Video Solution

9. the roots of the equations 

.xCr .n - 1Cr .n - 1Cr - 1

.x+ 1Cr .nCr .nCr - 1

.x+ 2Cr .n+ 1Cr .n+ 1Cr - 1

= 0

A. x = n

B. x = n + 1

C. x = n - 1

D. x = n - 2

Answer: A::C

Watch Video Solution

| |

https://dl.doubtnut.com/l/_01TnS79etGXD
https://dl.doubtnut.com/l/_kLjQMcCdGdDT


10. If f(x) =

3 3x 3x2 + 2a2

3x 3x2 + 2a2 3x3 + 6a2x

3x2 + 2a2 3x3 + + 6a2x 3x4 + 12a2x2 + 2a4
 then

A. f'(x)=0

B. y=f(x) is a straight line parallel to x-axis

C. ∫
2
0f(x)dx = 32a4

D. none of these

Answer: A::B

Watch Video Solution

| |

11. Let f(n) =

n n + 1 n + 1

.nPn .n+ 1Pn+ 1 .n+ 2Pn+ 2

.nCn .n+ 1Cn+ 1 .n+ 2Cn+ 2

 where the sysmbols have

their usual neanings .then f(n) is divisible by

| |

https://dl.doubtnut.com/l/_kLjQMcCdGdDT
https://dl.doubtnut.com/l/_ftzoofXrZGZX
https://dl.doubtnut.com/l/_XeixBpRjjlFX


A. n2 + n + 1

B. (n + 1)!

C. n !

D. none of these

Answer: A::C

Watch Video Solution

12. the determinant 

a b aα + b
b c bα + c
aα + b bα + c 0

= 0 is equal to zero if

A. a,b,c are in A.P

B. a,b,c are in G.P.

C. α is a root of the equation ax2 + bx + c = 0

D. (x - α) is a factor fo ax2 + 2bx + c

Answer: B::D

| |

https://dl.doubtnut.com/l/_XeixBpRjjlFX
https://dl.doubtnut.com/l/_9tg5PkrjFDT8


Watch Video Solution

13. if

sinx siny sinz
cosx cosy cosz

cos3x cos3y cos3z
= 0 then which of the following is /are

possible ?

A. x = y

B. y = z

C. x = z

D. x + y + z = π /2

Answer: A::B::C::D

Watch Video Solution

| |

https://dl.doubtnut.com/l/_9tg5PkrjFDT8
https://dl.doubtnut.com/l/_USGlsrAm0IzX


14. If

x2 + x x + 1 x - 2

2x2 + 3x - 1 3x 3x - 3

x2 + 2x + 3 2x - 1 2x - 1

= xA + B then

A. 

1 1 1
-1 -3 3
4 0 0

B. 

0 1 2
1 -2 3
-4 0 0

C. 

1 1 -2
-3 -2 3
4 0 1

D. 

0 1 -2
-1 -3 3
4 0 0

Answer: A::D

Watch Video Solution

| |
| |
| |
| |
| |

https://dl.doubtnut.com/l/_0bOddKbE1fuH


15. if

1 1 1
a b c
bc ca ab

=

1 1 1
a b c

a3 b3 c3
 where a,b,c are distinct

positive reals then the possible values of abc is /are

A. 
1
18

B. 
1
63

C. 
1
27

D. 
1
9

Answer: A::B

Watch Video Solution

| | | |

16. 

.xCr .xCr+ 1 .xCr+ 2

.yCr .yCr+ 1 .yCr+ 2

.zCr .zCr+ 1 .zCr+ 2

 is equal to

Watch Video Solution

| |

https://dl.doubtnut.com/l/_MfZ28XGO7jXE
https://dl.doubtnut.com/l/_RZ7m6bnsEn11


17. If

sinθcosϕ sinθsinϕ cosθ
cosθcosϕ cosθsinϕ - sinθ
- sinθsinϕ sinθcosϕ θ

then

A. Δ is independent of theta

B. Δ is independent of ϕ

C. Δis a constant

D. 
dΔ
d

(θ)
θ=π / 2

= 0

Answer: B::D

Watch Video Solution

| |

[ ]

18. If f(θ) = sin2AcotA1sin2BcosB1sin2CcosC1 
 , then
 tanA + tanB + c

cotAcotBcotC
sin2A + sin2B + sin2C
0

A. tanA + tanB + C

| |

https://dl.doubtnut.com/l/_RZ7m6bnsEn11
https://dl.doubtnut.com/l/_I2IfAZxHGRfI
https://dl.doubtnut.com/l/_zP3iQJGPReWq


B. cotAcotBcotC

C. sin2A + sin2B + sin2C

D. 0

Answer: D

Watch Video Solution

19. if determinant 

cos(θ + ϕ) - sin(θ + ϕ) cos2ϕ
sinθ cosθ sinϕ
-cosθ sinθ cosϕ

 is

A. non-negative

B. independent of theta

C. independent of ϕ

D. none of these

Answer: A::B

Watch Video Solution

| |

https://dl.doubtnut.com/l/_zP3iQJGPReWq
https://dl.doubtnut.com/l/_hbtvB7CeYGbA


20. If g(x) =

a - x exlogea x2

a - 3x e3xlogea x4

a - 5x e5xlogea 1

 then

A. graphs of g(x) is symmetrical about the origin

B. gpaphs of g(x) is symmertical about the y-axis

C. 
d4g(x)

dx4 ∣ x= 0 = 0

D. f(x) = g(x) × log.
a - x
a + x

 is an odd function

Answer: A::C

Watch Video Solution

| |

( )

21. If

(x) = x2 + 4x - 32x + 4132x2 + 5x - 94x + 5268x2 - 6x + 116x - 6104 = ax3 + bx2

then
a = 3
b. b = 0
c.c = 0
d. none of these

| |

https://dl.doubtnut.com/l/_hbtvB7CeYGbA
https://dl.doubtnut.com/l/_fA3P5zNl2d41
https://dl.doubtnut.com/l/_V5MxCeRVVHMj


A. a = 3

B. b = 0

C. c = 0

D. None of these

Answer: B::C

Watch Video Solution

22. if

yz - x2 zx - y2 xy - z2

xz - y2 xy - z2 yz - x2

xy - z2 yz - x2 zx - y2
=

r2 u2 u2

u2 r2 u2

u2 u2 r2
 then

A. r2 = x + y + z

B. r2 = x2 = y2 + z2

C. u2 = yz + zx + xy

D. u2 = xyz

| | | |

https://dl.doubtnut.com/l/_V5MxCeRVVHMj
https://dl.doubtnut.com/l/_xIU25ZLoucjH


Answer: B::C

Watch Video Solution

23. which of the following is /are true for 


Δ =

a2 1 a + c

0 b2 + 1 b + c

0 b + c c2 + 1

 ?

A. Δ ≥ 0 for real values of a,b,c

B. Δ ≤ 0 for real values of a,b,c

C. Δ =

bc - 1 0 0
1 ac -a
-b -a ab

D. Δ = 0 if bc =1 where a,b,c are non-zero

Answer: A::C::D

View Text Solution

| |

| |

https://dl.doubtnut.com/l/_xIU25ZLoucjH
https://dl.doubtnut.com/l/_43J8pMZFjdLE
https://dl.doubtnut.com/l/_XLeVnmXMWxNp


24. The values of k ∈ R
 for which the system of equations 

x + ky + 3z = 0, kx + 2y + 2z = 0, 2x + 3y + 4z = 0
 admits of nontrivial

solution is
2
b. 5/2
c. 3
d. 5/4

A. 2

B. 5/2

C. 3

D. 5/4

Answer: A::B

Watch Video Solution

25. The system of equations -2x + y + z = a x - 2y + z = b x + y - 2z = c has

A. no solution if a + b + c ≠ 0

B. unique solution if a + b + c = 0

C. infinite number of solutions if a + b + c = 0

https://dl.doubtnut.com/l/_XLeVnmXMWxNp
https://dl.doubtnut.com/l/_BaK5WPq89CKl


D. None of these

Answer: A::C

Watch Video Solution

26. Let α, β and γ be the roots of the equations

x3 + ax2 + bx + c = 0, (a ≠ 0). If the system of equations αx + βy + γz = 0 


βx + γy + αz = 0 and γx = αy + βz = 0 has non-trivial solution then

A. a2 = 3b

B. a3 = 27c

C. b3 = 27c2

D. α + β + γ = 0

Answer: A::B::C

Watch Video Solution

https://dl.doubtnut.com/l/_BaK5WPq89CKl
https://dl.doubtnut.com/l/_4FcEvqSsIBSd


Exercise Comprehension

1. Consider the function f(x) = 

a2 + x ab ac

ab b2 + x bc

ac bc c2 + x

 


Which of the following is true ?

A. f(x) =0 and f(x) =0 have one positive common root

B. f(x)=0 and f(x)=0 have one negative common root

C. f(x) =0 and f(x) =0 have no common root

D. None of these

Answer: D

View Text Solution

| |

https://dl.doubtnut.com/l/_hGRDIia9CNtZ


2. Consider the function f(x) = 

a2 + x ab ac

ab b2 + x bc

ac bc c2 + x

 


which of the following is true ?

A. f(x) has one +ve point of maxima.

B. f(x) has one -ve point of minima

C. f(x)=0 has three distinct roots

D. Local minimum value of f(x) is zero

Answer: D

View Text Solution

| |

3. Consider the function f(x) = 

a2 + x ab ac

ab b2 + x bc

ac bc c2 + x

 


In which of the following interval f(x) is strictly increasing

| |

https://dl.doubtnut.com/l/_LzFZgbyshOvR
https://dl.doubtnut.com/l/_ngHVa4n3xew8


A. ( - ∞, ∞)

B. ( - ∞, 0)

C. (0, ∞)

D. None of these

Answer: C

Watch Video Solution

4. Let Δ =

-bc b2 + bc c2 + bc

a2 + ac -ac c2 + ac

a2 + ab b2 + ab -ab

 and the equation 


px3 + qx2 + rx + s = 0 has roots a,b,c where a, b, c ∈ R +  


the value of Δ is

A. r2 /p2

B. r3 /p3

C. -s /p

| |

https://dl.doubtnut.com/l/_ngHVa4n3xew8
https://dl.doubtnut.com/l/_w44leijyvb1c


D. none of these

Answer: B

View Text Solution

5. Let Δ =

-bc b2 + bc c2 + bc

a2 + ac -ac c2 + ac

a2 + ab b2 + ab -ab

 and the equation 


px3 + qx2 + rx + s = 0 has roots a,b,c where a, b, c ∈ R +  


The value of Δ is

A. ≤ 9r2 /p2

B. ≥ 27s2 /p2

C. ≤ 27s3 /p3

D. none of these

Answer: B

View Text Solution

| |

https://dl.doubtnut.com/l/_w44leijyvb1c
https://dl.doubtnut.com/l/_60QL4qHZoIlI


6. Let Δ =

-bc b2 + bc c2 + bc

a2 + ac -ac c2 + ac

a2 + ab b2 + ab -ab

 and the equation 


px3 + qx2 + rx + s = 0 has roots a,b,c where a, b, c ∈ R +  


if Δ = 27 and a2 + b2 + c2 = 3then

A. 3p + 2q = 0

B. 4p + 3q = 0

C. 3p + q = 0

D. none of these

Answer: C

Watch Video Solution

| |

https://dl.doubtnut.com/l/_60QL4qHZoIlI
https://dl.doubtnut.com/l/_hVKtXQ5wSgKM


7. if x > m, y > n, z > r(x, y, z > 0) such that 

x n r
m y r
m n z

= 0 


The value of 
x

x - m
+

y
y - n

+
z

z - r
is

A. 1

B. -1

C. 2

D. -2

Answer: C

Watch Video Solution

| |

8. if x > m, y > n, z > r(x, y, z > 0) such that 

x n r
m y r
m n z

= 0 


the value of 
m

x - m +
n

y - n +
r

z - r is

| |

https://dl.doubtnut.com/l/_OAR3aBK1f4w6
https://dl.doubtnut.com/l/_IWxrC7J7srHY


A. -2

B. -4

C. 0

D. -1

Answer: D

Watch Video Solution

9. if x > m, y > n, z > r(x, y, z > 0) such that 

x n r
m y r
m n z

= 0 


the value 
xyz

(x - m)(y - n)(z - r)
 is

A. 27

B. 
8
27

C. 
64
27

D. None of these

| |

https://dl.doubtnut.com/l/_IWxrC7J7srHY
https://dl.doubtnut.com/l/_qUXZsZfokbm3


Answer: B

Watch Video Solution

10. f(x) =

x + c1 x + a x + a

x + b x + c2 x + a

x + b x + b x + c3

and g(x) = C1 - x c3 - x  


Coefficient of x in f(x) is

A. 
g(a) - f(b)

b - a

B. 
g( - a) - g( - b)

b - a

C. 
g(a) - g(b)

b - a

D. none of these

Answer: C

View Text Solution

| | ( )( )

https://dl.doubtnut.com/l/_qUXZsZfokbm3
https://dl.doubtnut.com/l/_gat8aKrfX9vC


11. f(x) =

x + c1 x + a x + a

x + b x + c2 x + a

x + b x + b x + c3

and g(x) = C1 - x c3 - x  


Which of the following is not a constant term in f(x) ?

A. 
bg(a) - ag(b)

(b - a)

B. 
bf(a) - af( - b)

(b - a)

C. 
bf( - a) - ag(b)

(b - a)

D. none of these

Answer: D

View Text Solution

| | ( )( )

12. f(x) =

x + c1 x + a x + a

x + b x + c2 x + a

x + b x + b x + c3

and g(x) = C1 - x c3 - x  


`Which of the following is not true ?

| | ( )( )

https://dl.doubtnut.com/l/_HZmDha84REV2
https://dl.doubtnut.com/l/_ZaFJtgGeLKuw


A. f( - a) = g(a)

B. f( - a) = g( - a)

C. f( - b) = g(b)

D. none of these

Answer: B

View Text Solution

13. Suppose f(x) is a function satisfying the following conditions : 

(i) f(0)=2,f(1)=1 

(ii) f has a minimum value at x = 5/2 


(iii) for all x, f(x) =

2ax 2ax - 1 2ax + b + 1
b b + 1 -1
2(ax + b) 2ax + 2b + 1 2ax + b

 

The value of f(2) is

A. 1/4

B. 1/2

| |

https://dl.doubtnut.com/l/_ZaFJtgGeLKuw
https://dl.doubtnut.com/l/_F7ipAEYibWJ3


C. -1

D. 3

Answer: B

Watch Video Solution

14. Suppose f(x) is a function satisfying the following conditions : 

(i) f(0)=2,f(1)=1 

(ii) f has a minimum value at x = 5/2 


(iii) for all x, f(x) =

2ax 2ax - 1 2ax + b + 1
b b + 1 -1
2(ax + b) 2ax + 2b + 1 2ax + b

 


f(x)=0 has

A. both roots positive

B. both roots negative

C. roots of opposite sign

D. imaginary roots

| |

https://dl.doubtnut.com/l/_F7ipAEYibWJ3
https://dl.doubtnut.com/l/_BrJBKBdzQixL


Answer: D

View Text Solution

15. Suppose f(x) is a function satisfying the following conditions : 

(i) f(0)=2,f(1)=1 

(ii) f has a minimum value at x = 5/2 


(iii) for all x, f(x) =

2ax 2ax - 1 2ax + b + 1
b b + 1 -1
2(ax + b) 2ax + 2b + 1 2ax + b

 


Range of f(x) is

A. [7 /16, ∞)

B. ( - ∞, 15/16]

C. [3 /4, ∞)

D. none of these

Answer: A

View Text Solution

| |

https://dl.doubtnut.com/l/_BrJBKBdzQixL
https://dl.doubtnut.com/l/_Odfs1UHhfa1B


16. Consider the polynomial fucntion

f(x) =

(1 + x)a (1 + 2x)b 1

1 (1 + x)a (1 + 2x)b

(1 + 2x)b 1 (1 + x)a
 a,b being positive integers. The

constant term in f(x) is

A. 2

B. 1

C. -1

D. 0

Answer: D

Watch Video Solution

| |

https://dl.doubtnut.com/l/_Odfs1UHhfa1B
https://dl.doubtnut.com/l/_PxcARAWuSsfH


17. Consider the polynomial fucntion 

f(x) =

(1 + x)2 (1 + 2x)b 1

1 (1 + x)a (1 + 2x)b

(1 + 2x)b 1 (1 + x)a
 

a,b being positive integers. 

the coefficient of x in f(x) is

A. 2a

B. 2a - 3 × 2b + 1

C. 0

D. none of these

Answer: C

Watch Video Solution

| |

https://dl.doubtnut.com/l/_IVXkLHZHOwVs


18. Consider the polynomial fucntion 

f(x) =

(1 + x)2 (1 + 2x)b 1

1 (1 + x)a (1 + 2x)b

(1 + 2x)b 1 (1 + x)a
 

a,b being positive integers. 

Which of the following is true ?

A. All the roots of the equation f(x)=0 are positive

B. All the roots of the equation f(x)=0 are negative

C. At least one of the equation f(x)=0 is repeating one .

D. None of these

Answer: C

View Text Solution

| |

19. Given that the system of equations x = cy + bz, y = az + cx, z = bx + ay

has nonzero solutions and and at least one of the a,b,c is a proper

https://dl.doubtnut.com/l/_7JU464SgLc82
https://dl.doubtnut.com/l/_E8IM1FDYGB9k


fraction. 

a2 + b2 + c2 is

A. > 2

B. > 3

C. < 3

D. < 2

Answer: C

View Text Solution

20. Given that the system of equations x = cy + bz, y = az + cx, z = bx + ay

has nonzero solutions and and at least one of the a,b,c is a proper

fraction. 

abc is

A. > - 1

B. > 1

https://dl.doubtnut.com/l/_E8IM1FDYGB9k
https://dl.doubtnut.com/l/_v4ItsmQ9W5t8


C. < 2

D. < 3

Answer: A

View Text Solution

21. Given that the system of equations x = cy + bz, y = az + cx, z = bx + ay

has nonzero solutions and and at least one of the a,b,c is a proper

fraction. 

System has solution such that

A. x, y, z ≡ 1 - 2a2 : 1 - 2b2 : 1 - 2c2

B. x. y. z ≡
1

1 - 2a2 :
1

1 - 2b2 :
1

1 - 2c2

C. x. y. z ≡
a

1 - a2 :
b

1 - b2 :
c

1 - c2

D. x. y. z ≡ √1 - a2 : √1 - b2 : √1 - c2

Answer: D

Vi T t S l ti

( ) ( ) ( )

https://dl.doubtnut.com/l/_v4ItsmQ9W5t8
https://dl.doubtnut.com/l/_n3EFjViq8bwm


View Text Solution

22. Consider the system of equations 

x + y + z = 6 


x + 2y + 3z = 10 


x + 2y + λz = μ 


the system has unique solution if

A. λ ≠ 3

B. λ = 3, μ = 10

C. λ = 3, μ ≠ 10

D. none of these

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_n3EFjViq8bwm
https://dl.doubtnut.com/l/_kUwqMQUNU7rJ


23. Consider the system of equations 

x + y + z = 6 


x + 2y + 3z = 10 


x + 2y + λz = μ 


the system has infinite solutions if

A. λ ≠ 3

B. λ = 3, μ = 10

C. λ = 3, μ ≠ 10

D. λ = 3, μ ≠ 10

Answer: B

Watch Video Solution

24. Consider the system of equations 

x + y + z = 6 


x + 2y + 3z = 10 


https://dl.doubtnut.com/l/_9ONEh93GQpWx
https://dl.doubtnut.com/l/_NalIbFJbiCNb


Matrix Match Type

x + 2y + λz = μ 


The system has no solution if

A. λ ≠ 3

B. λ = 3, μ = 10

C. λ = 3, μ ≠ 10

D. none of these

Answer: C

Watch Video Solution

1. Match the following lists : 

View Text Solution

https://dl.doubtnut.com/l/_NalIbFJbiCNb
https://dl.doubtnut.com/l/_jcI7SoaivBOX
https://dl.doubtnut.com/l/_TW0hub2jaImQ


2. Match the following lists: 

View Text Solution

3. If α, β, γ are the roots of x3 - 3x2 + 3x - 1 =

12 22 32

22 32 42

32 42 52
 


then match the list I with list II 

View Text Solution

| |

4. consider the system of equations 

λx + y + z = 1 


x + λy + z = λ :  


x + y + λz = λ2 


https://dl.doubtnut.com/l/_TW0hub2jaImQ
https://dl.doubtnut.com/l/_P2HHQTuGZo2t
https://dl.doubtnut.com/l/_MYrHq8kFwuF1


Exercise Numerical

Now match the following lists: 

View Text Solution

5. consider determinant Δ = aij  of order 3. If Δ = 2 the match the

following lists. 

View Text Solution

| |

1. If a1, a2, a3, 54, a6, a7, a8, a9
 are in H.P., and D = a1a2a354a6a7a8a9 
 ,

then the value of [D]iswhere[.]
represents the greatest integer function

Watch Video Solution

| |

https://dl.doubtnut.com/l/_MYrHq8kFwuF1
https://dl.doubtnut.com/l/_LHvM8hRR4kp8
https://dl.doubtnut.com/l/_21J4Ho4ua8Jx


2. the sum of values of p for which the equations x+y+z=1x+2y +4z=p and

x+4y +10z =p2 have a solution is ____

Watch Video Solution

3. The sum of roots of the equations 

x + 2 2x + 3 3x + 4
2x + 3 3x + 4 4x + 5
3x + 5 5x + 8 10x + 17

= 0 is ____

Watch Video Solution

| |

4. Prove that

(β + γ - α - δ)4 (β + γ - α - δ)2 1

(γ + α - β - δ)4 (γ + α - β - δ)2 1

(α + β - γ - δ)4 (α + β - γ - δ)2 1

= - 64(α - β)(α - γ)(α - δ)(β - δ)(γ - δ)

Watch Video Solution

| |

https://dl.doubtnut.com/l/_EggXZZZ5KNjg
https://dl.doubtnut.com/l/_KBSyUtqRpvrK
https://dl.doubtnut.com/l/_I1Izs9N443mG
https://dl.doubtnut.com/l/_sxCqJSOrinAx


5. If f(x) =

1 x x + 1
2x x(x - 1) (x + 1)x
3x(x - 1) x(x - 1)(x - 2) (x + 1)x(x - 1)

 then the value of

f(500) _____

Watch Video Solution

| |

6. If

|(x, x + y, x + y + z), (2x + 3x + 2y, 4x + 3y + 2z), (3x + 6x + 3y, 10x + 6y + 3z)| = 6

then the real value of x is

Watch Video Solution

7. Let D1 = |aba + bcdc + daba - b|andD2 = |aca + cbdb + daca + b + c|
 then

the value of 
D1

D2
, whereb ≠ 0andad ≠ bc, 
is _____.

Watch Video Solution

| |

https://dl.doubtnut.com/l/_sxCqJSOrinAx
https://dl.doubtnut.com/l/_JgS0wXE1Pw21
https://dl.doubtnut.com/l/_mAI4AqxGDxyF
https://dl.doubtnut.com/l/_xMtUl9ONBzE7


8. if a1, a2, a +3……, a12 are in A.P and 


Δ1 =

a1a5 a1 a2

a2a6 a2 a3

a3a7 a3 a4

Δ3 =

a2b10 a2 a3

a3a11 a3 a4

a3a12 a4 a5

 


then Δ2 : Δ2 = _____

Watch Video Solution

| | | |

9. if 1 + ax + bx2 4 = a0 + a1x + a2x
2 + …. . + a8x

8,  where 

a, b, a0, a1……. , a8 ∈ R such that a0 + a1 + a2 ≠ 0 and 

a0 a1 a2

a1 a2 a0

a2 a0 a1

= 0 then the value of 5.
a
b

is ____

Watch Video Solution

( )

| |

10. 

5 loge3 5 loge3 3 loge3

3 - log1 / 34 (0.1)log0.014 7log73

7 3 5

is equal to ____| √ √ √ |

https://dl.doubtnut.com/l/_xMtUl9ONBzE7
https://dl.doubtnut.com/l/_n4F2tgck0AJu
https://dl.doubtnut.com/l/_HzbcyDDhVkfy


Watch Video Solution

11. Let a+b+c =s and 

s + c a b
c s + a b
c a s + b

= 532 then the value of s is 

____

Watch Video Solution

| |

12. Let a, b, c, ∈ R not all are equal and Δ1 =

a b c
b c a
c a b

 


Δ2 =

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

then
Δ2

Δ1
= ____

Watch Video Solution

| |
| |

https://dl.doubtnut.com/l/_HzbcyDDhVkfy
https://dl.doubtnut.com/l/_UYhnADPMAR4J
https://dl.doubtnut.com/l/_sH9ayIuMZzE7


13. Three distinct points P 3u2, 2u3 ; Q 3v2, 2v3  and R 3w2, 2w3  are

collinear then

Watch Video Solution

( ) ( ) ( )

14. if Δr =

r 612 915

101r2 2r 3r

r
1
r

1

r2

 then the value of 


lim n→ ∞ .
1

n3 Σn
r= 1Δr is ____

Watch Video Solution

| |
(

15. if x=31,y=32 and z=33 then the value of 

x2 + 1
2

(xy + 1)2 (xz + 1)2

(xy + 1)2 y2 + 1
2

(yz + 1)2

(xz + 1)2 (yz + 1)2 z2 + 1
2

is ____

h id l i

| ( )
( )

( )
|

https://dl.doubtnut.com/l/_zxKFJYE1GlMV
https://dl.doubtnut.com/l/_Ibd6WJmTbvIe
https://dl.doubtnut.com/l/_nKqrgfirpnSV


Watch Video Solution

16. Let α, β, γ
 are the real roots of the equation 

x3 + ax2 + bx + c = 0(a, b, c ∈ Randa ≠ 0)
.

 If the system of equations 

( ∈ u, v, andw)
given by
αu + βv + γw = 0
βu + γv + αw = 0
γu + αv + βw = 0

has non-trivial solutions then the value of a2 /b
is ________.

Watch Video Solution

17. The value of |α| for which the system of equation 


αx + y + z = α - 1 


x + αy + z = α - 1 


x + y + αz = α - 1 


has no solution , is ____

Watch Video Solution

https://dl.doubtnut.com/l/_nKqrgfirpnSV
https://dl.doubtnut.com/l/_7cdYkwMFiiC0
https://dl.doubtnut.com/l/_ms3WB4gvQLiZ
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18. Number of values of θ lying I [0,100π] for which the system of

equations (sin 3θ) x-y+z=0, (cos 2θ) x+4y +3z=0, 2x+ 7y+7z =0 has non-

trivial solution is ____

Watch Video Solution

1. Let a,b,c be such that b(a+c) ≠ 0. If 

a a + 1 a - 1
-b b + 1 b - 1
c c - 1 c + 1

+

a + 1 b + 1 c - 1
a - 1 b - 1 c + 1

( - 1)n+ 2a ( - 1)n+ 1b ( - 1)nc
= 0, Then the

value of 'n' is:

A. zero

B. any even integer

C. any odd integer

D. any integer

| | | |

https://dl.doubtnut.com/l/_zrOhZaaTSoNt
https://dl.doubtnut.com/l/_zldGBnmWTq5U


Answer: 3

Watch Video Solution

2. Consider the system of linear equations: 

x1 + 2x2 + x3 = 3 


2x1 + 3x2 + x3 = 3 


3x1 + 5x2 + 2x3 = 1 


The system has

A. no solution

B. infinite number of solutions

C. exactly three solutions.

D. a unique solution

Answer: 1

Watch Video Solution

https://dl.doubtnut.com/l/_zldGBnmWTq5U
https://dl.doubtnut.com/l/_i8HKfkx2iwUC
https://dl.doubtnut.com/l/_DiL2VTzaiuP5


3. The number of values of k for which the linear equations

4x + ky + 2z = 0
kx + 4y + z = 0
2x + 2y + z = 0
posses a non-zero solution

is :
(1) 3 (2) 2 (3) 1 (4) zero

A. zero

B. 3

C. 2

D. 1

Answer: 3

Watch Video Solution

4. The number of values of k for which the system of equations: 


kx + (3k + 2)y = 4k 


(3k - 1)x + (9k + 1)y = 4(k + 1) has no solution, are

A. infinite

https://dl.doubtnut.com/l/_DiL2VTzaiuP5
https://dl.doubtnut.com/l/_Tq6qvi18R9VB


B. 1

C. 2

D. 3

Answer: 2

Watch Video Solution

5. If α, β ≠ 0
 , and f(n) = αn + βn
 and 

|31 + f(1)1 + f(2)1 + f(1)1 + f(2)1 + f(3)1 + f(2)1 + f(3)1 + f(4)| = K(1 - α)2(1 - β)2(

, then K is
equal to
(1) αβ
(2) 
1
αβ


(3) 1
(4) -1

A. αβ

B. 
1
αβ

C. 1

D. -1

Answer: 3

https://dl.doubtnut.com/l/_Tq6qvi18R9VB
https://dl.doubtnut.com/l/_miH4BicpeDkH


Watch Video Solution

6. The set of the all values of λ for which the system of linear equations 


2x1 - 2x2 + x3 = λx1 


2x1 - 3x2 + 2x3 = λx2 


-x1 + 2x2 = λx3 has a non-trivial solution,

A. is an empty set

B. is a singleton set

C. contains two elements

D. contains more than two elements

Answer: 3

Watch Video Solution

7. The system of linear equations
 x + λy - z = 0
 λx - y - z = 0
 x + y - λz = 0

has a non-trivial solution for :
 (1) infinitely many values of λ
 .
 (2) exactly

https://dl.doubtnut.com/l/_miH4BicpeDkH
https://dl.doubtnut.com/l/_TTmDrjRomAdq
https://dl.doubtnut.com/l/_oRbpNU5AkYZq


one value of λ
.
(3) exactly two values of λ
.
(4) exactly
three values of λ
.

A. Exactly one value of λ

B. Exactly two values of λ

C. Exactly three values of λ

D. Infinitely many values of λ

Answer: 3

Watch Video Solution

8. If S
 is the set of distinct values of ′ b
 for which the following system of

linear equations
 x + y + z = 1
 x + ay + z = 1
 ax + by + z = 0
 has no

solution, then S
 is :
 a finite set containing two or more elements (2)
 a

singleton
an empty set (4) an infinite set

A. a singleton set

B. an empty set

C. an infinite set

https://dl.doubtnut.com/l/_oRbpNU5AkYZq
https://dl.doubtnut.com/l/_UxG8ZTWo2nJN


D. a finite set containing two or more elements

Answer: 1

Watch Video Solution

9. Let ω
 be a complex number such that 2ω + 1 = z
 where z = √-3.

If 1111 - ω2 - 1ω21ω2ω7 = 3k, 
thenk
is equal to :
-1
(2) 1
(3) -z
(4) z

A. 1

B. -z

C. z

D. -1

Answer: 2

Watch Video Solution

| |

https://dl.doubtnut.com/l/_UxG8ZTWo2nJN
https://dl.doubtnut.com/l/_yickHaVqZ0jL


10. If the system of linear equations x+ky+3z=0
3x+ky-2z=0
2x+4y-3z=0
has

a non-zero solution (x,y,z) then 
xz

y2  is equal to

A. 30

B. -10

C. 10

D. -30

Answer: 3

Watch Video Solution

11. If 

x - 4 2x 2x
2x x - 4 2x
2x 2x x - 4

= (A + Bx)(x - A)2 then the ordered pair (A,B) is

equal to

A. (4, 5)

B. ( - 4, - 5)

| |

https://dl.doubtnut.com/l/_ElAAfGXnJuMM
https://dl.doubtnut.com/l/_DKTxpUcHS6Ee
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C. ( - 4, 3)

D. ( - 4, 5)

Answer: D

Watch Video Solution

1. Which of the following values of α
 satisfying the equation 

(1 + α)2(1 + 2α)2(1 + 3α)2(2 + α)2(2 + 2α)2(2 + 3α)2(3 + α)2(3 + 2α)2(3 + 3α)2 =

-4
b. 9
c. -9
d. 4

A. -4

B. 9

C. -9

D. 4

| |

https://dl.doubtnut.com/l/_DKTxpUcHS6Ee
https://dl.doubtnut.com/l/_TI9lCG4276AP


Answer: 2,3

Watch Video Solution

2. Let a, λ, μ ∈ R,  Consider the system of linear equations 

ax + 2y = λ3x - 2y = μ Which of the flollowing statement (s) is (are)

correct?

A. If α = - 3 then the system has infinitely many solutions for all

values of λ and μ

B. If α ≠ - 3 then the system has a unique solution for all values of 

λ and μ

C. If λ + μ = 0 then the system has infiniely many solutions for α = - 3

D. if λ + μ ≠ 0 then the system has no solution for α = - 3

Answer: 2,3,4

Watch Video Solution

https://dl.doubtnut.com/l/_TI9lCG4276AP
https://dl.doubtnut.com/l/_KaTQUBLHCnAu


3. Let ω be the complex number cos
2π
3

+ isin
2π
3

. Then the number of

distinct complex cos numbers z satisfying Δ =

z + 1 ω ω2

ω z + ω2 1

ω2 1 z + ω

= 0

is

Watch Video Solution

( ) ( )

| |

4. The total number of distinct x ∈ R for which 

x x2 1 + x3

2x 4x2 1 + 8x3

3x 9x2 1 + 27x3
= 10

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

Watch Video Solution

| |

5. For a real number α, 
 if the system 1αα2α1αα2α1 [xyz] = [1 - 11]
 of

linear equations, has infinitely many solutions, then 1 + α + α2 =

h id l i

[ ]

https://dl.doubtnut.com/l/_QjFN7TQsgQQm
https://dl.doubtnut.com/l/_hOSnH8Cif583
https://dl.doubtnut.com/l/_v7wcYt9dFCeG


Solved Examples And Exercises

Watch Video Solution

6. Let P
be a matrix
of order 3 × 3
such that
all the entries in P
are from

the set { - 1,  0,  1}
 . Then, the
 maximum possible value of the

determinant of P
is ______.

Watch Video Solution

1. If f(θ) =

sin2A cotA 1

sin2B cosB 1

sin2C cosC 1


 , then
 (a) tanA + tanB + c
 (b)cotAcotBcotC
 (c)

sin2A + sin2B + sin2C
(d)0

Watch Video Solution

| |

https://dl.doubtnut.com/l/_v7wcYt9dFCeG
https://dl.doubtnut.com/l/_8cxLk2UHCxfs
https://dl.doubtnut.com/l/_JlOvWTjRhObJ


2. Let Δ(x) =

3 3x 3x2 + 2a2

3x 3x2 + 2a2 3x3 + 6a2x

3x2 + 2a2 3x3 + 6a2x 3x4 + 12a2x2 + 2a4
 then

Watch Video Solution

| |

3. The determinant Delta = a2 + xabaca ^ 2 + xbcacb ^ 2 + x 
 is divisible

by
x
b. x2
c.x3
d. none of these

Watch Video Solution

| |

4. If f(x) =

a -1 0
ax a -1

ax2 ax a
, thenf(2x) - f(x)
 is divisible by
 (a) a
 (b) b
 (c) c, d, e

(d) none of these

Watch Video Solution

| |

https://dl.doubtnut.com/l/_7aSBK1rrxztJ
https://dl.doubtnut.com/l/_3W4yk9aLoZA0
https://dl.doubtnut.com/l/_3PbebRdFtaYF


5. If

(x) = x2 + 4x - 32x + 4132x2 + 5x - 94x + 5268x2 - 6x + 116x - 6104 = ax3 + bx2

then
a = 3
b. b = 0
c.c = 0
d. none of these

Watch Video Solution

| |

6. If xnxn+ 2x2n1xaaxn+ 5xa+ 6x2n+ 5 = 0, ∀x ∈ R, wheren ∈ N, 
 then value

of a
is
n
b. n - 1
c. n + 1
d. none of these

Watch Video Solution

| |

7. Let x < 1, 
 then value of 

x2 + 2 2x + 1 1
2x + 1 x + 2 1

3 3 1

 is
 a. none-negative b.

none-positive
c. negative
d. positive

Watch Video Solution

[ ]

https://dl.doubtnut.com/l/_VC1mwXLDg983
https://dl.doubtnut.com/l/_ZfqoepUdMxos
https://dl.doubtnut.com/l/_KMxoYnAsLzI0


8. Find the number of real root of the equation

0 x - a x - b
x + a 0 x - c
x + b x + c 0

= 0, a ≠ b ≠ c andb(a + c) > ac

Watch Video Solution

| |

9. Value of 

x + y z z
x y + z x
y y z + x

,  where x ,y ,z
are nonzero real number, is

equal to
xyz
b. 2xyz
c. 3xyz
d. 4xyz

Watch Video Solution

[ ]

10. If eiθ = cosθ + isinθ, 
 find the
 value of


1eiπ / 3eiπ / 4e - iπ / 31ei2π / 3e - iπ / 4e - i2π / 31

Watch Video Solution

| |

https://dl.doubtnut.com/l/_lXDR2TtjKE3B
https://dl.doubtnut.com/l/_yQw1knvBzptl
https://dl.doubtnut.com/l/_0kTxadb7Nt66
https://dl.doubtnut.com/l/_KCKuO6Z4PBQf


11. Which of the following is not the root of the equation

x -6 -1
2 -3x x - 3
-3 2x x + 2

= 0? 
a.2
b. 0
c. 1
d. -3

Watch Video Solution

| |

12. If A,B,C are the angles of a non right angled triangle ABC. Then find the

value of:


tanA 1 1
1 tanB 1
1 1 tanC

Watch Video Solution

| |

13. If f(x) = |xaaaxaaax| = 0, 
 then
 f ′ (x) = 0andfx = 0
 has common root


fx = 0andf ′ (x) = 0
 has common root
 sum of roots of f(x) = 0
 is -3a
none

of these

Watch Video Solution

https://dl.doubtnut.com/l/_KCKuO6Z4PBQf
https://dl.doubtnut.com/l/_vXRlCyXRGKLo
https://dl.doubtnut.com/l/_LqVGuo4OLkj8
https://dl.doubtnut.com/l/_CM5vmFkbfNx5


14. 

cosαcosβ cosαsinβ - sinα
- sinβ cosβ 0

sinαcosβ sinαsinβ cosα

Watch Video Solution

| |

15. Roots of the equation |xmn1axn1abx1abc1| = 0
 are
 independent of 

m, andn
 independent of a, b, andc
depend on m, n, anda, b, c
 independent

of m, nanda, b, c

Watch Video Solution

16. Prove that the value of each the following
 determinants is zero:

|a = - - ax - yy - zz - xp - qq - rr - p|

Watch Video Solution

https://dl.doubtnut.com/l/_CM5vmFkbfNx5
https://dl.doubtnut.com/l/_FihU9vleLIjE
https://dl.doubtnut.com/l/_aZnQlW9BJez8


17. If a, b, c
 are different, then the value of 

0x2 - ax3 - bx2 + a0x2 + cx4 + bx - c0 = 0
is
c
b. c
c. b
d. 0

Watch Video Solution

| |

18. Prove that the value of each the following
 determinants is zero:

a1 la1 + mb1 b1

a2 la2 + mb2 b2

a3 la3 + mb3 b3

Watch Video Solution

| |

19. If |b + + aa + ba + + + ac + aa + + c| = k|abaca|
, then value of k
is
1
b. 

2
c. 3
d. 4

Watch Video Solution

https://dl.doubtnut.com/l/_L6unRimaueKD
https://dl.doubtnut.com/l/_7bxWi9OaC4Rk
https://dl.doubtnut.com/l/_FNSKQbd5dVCu


20. A triangle has vertices Ai xi, yi f or i = 1, 2, 3
 If the orthocentre of

triangle is (0, 0), 
 then prove that


x2 - x3y2 - y3y1 y2 - y3 + x1 x2 - x3 x3 - x1y2 - y3y2 y3 - y1 + x1 x3 - x1 x1 -

Watch Video Solution

( )

| ( ) ( ) ( ) ( )

21. If α, β, γ
 are the
 roots of 

ax3 + bx2 + cx + d = 0and|αβγβγαγαβ| = 0, α ≠ β ≠ γ
 then find
 the equation

whose roots are α + β - γ, β + γ - α, andγ + α - β
.

Watch Video Solution

22. If Δ =

a1 b1 c1

a2 b2 c2

a3 b3 c3

 and Δ1 =

a1 + pb1 b1 + qc1 c1 + ra1

a2 + pb2 b2 + qc2 c2 + ra2

a3 + pb3 b3 + qc3 c3 + ra3

 then

Δ1 =

Watch Video Solution

| | | |

https://dl.doubtnut.com/l/_tHSH7ivxbSzW
https://dl.doubtnut.com/l/_bdXNBfj0T27C
https://dl.doubtnut.com/l/_efjj8KzDXkm0


23. Prove that the value of each the following
 determinants is zero:

ax + a - x 2 ax - a - x 2 1

by + b - y 2 by - + b - y 2 1

cz + c - z 2 cz - c - z 2 1

Watch Video Solution

| ( ) ( )
( ) ( )
( ) ( )

|

24. The value of the determinant 

12 22 32 42

22 32 42 52

32 42 52 62

42 52 62 72


 is equal to
1
b. 0
c. 2

d. 3

Watch Video Solution

[ ]

25. If f(x) = |1 × + 12 × (x - 1)(x + 1)x3x(x - 1)x(x - 1)(x - 2)(x + 1)x(x - 1)|

then
f(5000)
is equal to
0
b. 1
c. 500
d. -500

https://dl.doubtnut.com/l/_efjj8KzDXkm0
https://dl.doubtnut.com/l/_y74Mki0SCbPW
https://dl.doubtnut.com/l/_WsZbyvJg7EOg
https://dl.doubtnut.com/l/_r1Byq0PRdvty


Watch Video Solution

26. Prove that the value of each the following
 determinants is zero:

|logxlogylogzlog2xlog2ylog2zlog3xlog3ylog3z|

Watch Video Solution

27. If the system of equations x - ky - z = 0, kx - y - z = 0, x + y - z = 0
has a

nonzero solution, then the possible value of k
 are
 -1, 2
 b. 1, 2
 c. 0, 1
 d. 

-1, 1

Watch Video Solution

28. Show that 

1 1 + p 1 + p + q
2 3 + 2p 1 + 3p + 2q
3 6 + 3p 1 + 6p + 3q

=

Watch Video Solution

| |

https://dl.doubtnut.com/l/_r1Byq0PRdvty
https://dl.doubtnut.com/l/_51EqAIskSn21
https://dl.doubtnut.com/l/_1tug4XJmLZRr
https://dl.doubtnut.com/l/_29BAs6AgiiyL
https://dl.doubtnut.com/l/_guLtc912SfPB


29. The determinant |abaα + cbα + caα + α + c0| = 0, 
 if a, b, c
 are in A.P.


a, b, c
 are in G.P.
 a, b, c
 are in H.P.
 α
 is a root of the equation 

ax2 + bc + c = 0
(x - α)
is a factor of ax2 + 2bx + c

Watch Video Solution

30. By using properties of determinants. Show that:

1 + a2 - b22ab - 2b2ab1 - a2 + b22a2b - 2a1 - a2 - b2 = 1 + a2 + b2 3

Watch Video Solution

| | ( )

31. Which of the following values of α
 satisfying the equation 

(1 + α)2(1 + 2α)2(1 + 3α)2(2 + α)2(2 + 2α)2(2 + 3α)2(3 + α)2(3 + 2α)2(3 + 3α)2 =

-4
b. 9
c. -9
d. 4

Watch Video Solution

| |

https://dl.doubtnut.com/l/_guLtc912SfPB
https://dl.doubtnut.com/l/_ypBJFi5kMojt
https://dl.doubtnut.com/l/_uJ5ZdqVJVcP0


32. Show that:

|3a - a + b - a + c - b + a3b - b + c - c + a - c + b3c| = 3(a + b + c)(ab + bc + ca)
.

Watch Video Solution

33. If the system of equations x + ay = 0, az + y = 0, andax + z = 0
 has

infinite solutions, then the value of equation has no solution is
-3
b. 1
c. 0

d. 3

Watch Video Solution

34. If |6i - 3i143i - 1203i| = x + iy, 
 then
 a.x = 3, y = 1
 b. x = 1, y = 3
 c. 

x = 0, y = 3
d. x = 0, y = 0

Watch Video Solution

https://dl.doubtnut.com/l/_AoyV8NUxByPu
https://dl.doubtnut.com/l/_pOD81HlmJbDy
https://dl.doubtnut.com/l/_8DO9DETxTaQF


35. The value of 

yz zx xy
p 2p 3r
1 1 1

, wherex, y, z
are respectively, pth, (2q)
th, and

(3r)
th terms of an H.P. is
a.-1
b. 0
c. 1
d. none of these

Watch Video Solution

| |

36. Prove that

(β + γ - α - δ)4 (β + γ - α - δ)2 1

(γ + α - β - δ)4 (γ + α - β - δ)2 1

(α + β - γ - δ)4 (α + β - γ - δ)2 1

= - 64(α - β)(α - γ)(α - δ)(β - δ)(γ - δ)

Watch Video Solution

| |

37. Prove that the value of each the following
 determinants is zero:

∣sin2 x +
3π
2

sin2 x +
5π
2

sin2 x +
7π
2

sinx+
3π
2 sinx+

5π
2 sinx+

7π
2 sinx -

3π
2 sinx -

5π
2 sin

Watch Video Solution

( ) ( ) ( )

https://dl.doubtnut.com/l/_uBiRs9vvdVIq
https://dl.doubtnut.com/l/_UGJmEUjJlesT
https://dl.doubtnut.com/l/_aPCAJy6uhrot


38. The number of values of k
 for which the system of the equations 

(k + 1)x + 8y = 4kandkx + (k + 3)y = 3k - 1
has infinitely many solutions is
0

b. 1
c. 2
d. infinite

Watch Video Solution

39. Prove that |b + ca - bac + ab - cba + bc - ac| = 3ab - a3 - b3 - c3
.

Watch Video Solution

40. If

a2b2c2(a + 1)2(b + 1)2(c + 1)2(a - 1)2(b - 1)2(c - 1)2 = k(a - b)(b - c)(c - a),

then find
the value of k
.

Watch Video Solution

| |

https://dl.doubtnut.com/l/_WMVcAMSrxgHa
https://dl.doubtnut.com/l/_lYTHon0Zw4s0
https://dl.doubtnut.com/l/_l8PsXyNtmsCd


41. Statement 1:

Delta = |my + nzmq + nrmb + nckz - mxkr - mpkc - ma - nx - ky - np - kq - na - kb|

is equal to 0.
Statement 2: The value of skew symmetric matrix of order 3

is zero.

Watch Video Solution

42. Prove that = 111abcbc + a2ac + b2ab + c2 = 2(a - b)(b - c)(c - a)

Watch Video Solution

| |

43. If

= s∫hηcosφsinθs ∈ φcosθcosθcosφcosθs ∈ φ - s∫hη - s∫hηs ∈ φs∫hηcosφ0

then
 
 is independent of θ
 
 is independent of φ
 Delta
 is a constant

dDelta
dthη

)θ=π / 2 = 0

Watch Video Solution

| |

( ]

https://dl.doubtnut.com/l/_en34hTDA3UlX
https://dl.doubtnut.com/l/_oFSuXJvGLCjy
https://dl.doubtnut.com/l/_9951bgO71Zk5
https://dl.doubtnut.com/l/_oI3H7OZw5FF4


44. The system of equations
 -2x + y + z = a,
 x - 2y + z = b,
 x + y - 2z = c,

has:
 (a)no solution if a + b + c ≠ 0
 (b)unique solution if a + b + c = 0

(c)infinite number of solutions if a + b + c = 0
(d)none of these

Watch Video Solution

45. Show that if x1, x2, x3 ≠ 0

x1 + a1b1a1b2a1b3a2b1x2 + a2b2a2b3a3b1a3b2x3 + a3b3 = x1x2x3 1 +
a1b1

x1
+

.

Watch Video Solution

| | (

46. If determinant

cos(θ + φ) - sin(θ + φ)cos2φs∫hηcosθs ∈ φ - cosθs∫hηcosφ 
 is
 a. positive
 b.

independent of q
c. independent of φ
d. none of these

Watch Video Solution

| |

https://dl.doubtnut.com/l/_oI3H7OZw5FF4
https://dl.doubtnut.com/l/_rEdNN8YIAcri
https://dl.doubtnut.com/l/_FRSLEu4qWq1b


47. If Δr =

2r - 1 2.3r - 1 4.5r - 1

α β γ

2n - 1 3n - 1 5n - 1


, then find the value of Δ

Watch Video Solution

| |

48. The values of k ∈ R
 for which the system of equations 

x + ky + 3z = 0, kx + 2y + 2z = 0, 2x + 3y + 4z = 0
 admits of nontrivial

solution is
2
b. 5/2
c. 3
d. 5/4

Watch Video Solution

49. A determinant of second order is made with the
 elements 0 and 1.

Find the number of determinants with non-negative values.

Watch Video Solution

https://dl.doubtnut.com/l/_5CZF2dritI9u
https://dl.doubtnut.com/l/_BL9cauKy4EBY
https://dl.doubtnut.com/l/_IJG1s1S2aUAF


50. If a, b, c
 are nonzero real numbers such that
 |baabcaacaa| = 0, then

1
a

+
1
bω

+
1

cω2 = 0
 b. 
1
a

+
1

bω2 +
1

cω □ = 0
 c. 
1
aω

+
1

bω2 +
1
c

= 0
 d. none

of these

Watch Video Solution

51. Prove that the determinant


x sinθ cosθ
- sinθ -x 1
cosθ 1 x


is
independent of θ

Watch Video Solution

| |

52. Consider the determinant f(x) = 0x2 - ax3 - bx2 + a0x2 + cx4 + bx - c0
.

Statement 1: f(x) = 0
has one root x = 0. 
Statement 2: The value of skew

symmetric determinant of odd order is
always zero.

Watch Video Solution

| |

https://dl.doubtnut.com/l/_hkSvxFK0baQS
https://dl.doubtnut.com/l/_fHNvA04XVasH
https://dl.doubtnut.com/l/_R7r8qMUCAMce


53. Find the value of |124 - 130410|

Watch Video Solution

54. Consider the system of the equation

kx + y + z = 1, x + ky + z = k, andx + y + kz = k2
.

 Statement 1: System

equations has infinite solutions when k = 1. 
 Statement 2: If the

determinant 111kk1k21k = 0, 
t hen k = - 1.

Watch Video Solution

| |

55. If x + y + z = 0
prove that
|axbyczcyazbxbzcxay| = xyz|abaca|

Watch Video Solution

https://dl.doubtnut.com/l/_DtEdwQIiLXHL
https://dl.doubtnut.com/l/_J31oR3UyjAyz
https://dl.doubtnut.com/l/_EykfkC1BuNo3


56. If a, b, c ∈ R, 
 then find
 the number of real roots of the equation 

Δ =

x c -b
-c x a
b -a x

= 0

Watch Video Solution

| |

57. Δ =

a a2 0
1 2a + b (a + b)
0 1 2a + 3b


is divisible by
a + b
b. a + 2b
c. 2a + 3b
d. a2

Watch Video Solution

| |

58. Without expanding at any stage, prove that the
 value of each of the

following determinants is zero.
 (1)

0 p - q p - r
q - p 0 q - r
r - p r - q 0


 (2)

41 1 5
79 7 9
29 5 3


 (3)

1 w w2

w w2 1

w2 1 w


, where w is cube root of unity

| | | |
| |

https://dl.doubtnut.com/l/_OlLBfyI1em1V
https://dl.doubtnut.com/l/_1QD2pbbgGmOQ
https://dl.doubtnut.com/l/_cO4ZU93lRVuJ


Watch Video Solution

59. If a,b,c are positive and are the pth, qthrth terms respectively of a GP

then 

loga p 1
logb q 1
logc r 1

=

Watch Video Solution

| |

60. If the entries in a 3 × 3 determinant are either 0 or 1, then the

greatest value of their determinants is

Watch Video Solution

61. The value of the determinant of nth
order, being given by |x111x111x|
is


(x - 1)n - 1(x + n - 1)
 b. (x - 1)n(x + n - 1)
 c. (1 - x) - 1(x + n - 1)
 d. none of

these

Watch Video Solution

https://dl.doubtnut.com/l/_cO4ZU93lRVuJ
https://dl.doubtnut.com/l/_nTr7kv8kHSpU
https://dl.doubtnut.com/l/_rsgMvROdvhen
https://dl.doubtnut.com/l/_T5Uf26qbFlPG


62. Prove that a ≠ 0,

x + a x x
x x + a x

x x x + a2
= 0
represents a straight line

parallel to the y-axis.

Watch Video Solution

[ ]

63. If a1b1, c1, a2b2c2anda3b3c3
are three digit even natural numbers and 

= c1a1b1c2a2b2c3a3b3 , thenis
 divisible by 2 but not necessarily by 4

divisible by 4 but not necessarily by 8
divisible by 8
none of these

Watch Video Solution

| |

64. If =

abc b2c c2b

abc c2a ca2

abc a2b b2a

= 0, (a, b, c ∈ R)
 and are all
 different and

nonzero), then prove
that a + b + c = 0.

| |

https://dl.doubtnut.com/l/_T5Uf26qbFlPG
https://dl.doubtnut.com/l/_sz4EQXXd5zpI
https://dl.doubtnut.com/l/_yK4V1kR98rDg
https://dl.doubtnut.com/l/_1wQBagBaz6pF


Watch Video Solution

65. The value of 

yz zx xy
p 2p 3r
1 1 1

, wherex, y, z
are respectively, pth, (2q)
th, and

(3r)
th terms of an H.P. is
a.-1
b. 0
c. 1
d. none of these

Watch Video Solution

| |

66. Show that the determinant

a2 + b2 + c2bc + ca + ac + ca + ac + ca + aba2 + bc + c2bc + ca + ac + ca + ac +

is always non-negative. When is the determinant zero?

Watch Video Solution

|

67. If x ≠ 0, y ≠ 0, z ≠ 0 and 

1 + x 1 1
1 + y 1 + 2y 1
1 + z 1 + z 1 + 3z

= 0, then 

x - 1 + y - 1 + z - 1 is equal to a.1 b.-1 c.-3 d. none of these

| |

https://dl.doubtnut.com/l/_1wQBagBaz6pF
https://dl.doubtnut.com/l/_AsaH9jbIdG0t
https://dl.doubtnut.com/l/_zmAE2EFtDPny
https://dl.doubtnut.com/l/_0hwlABTLA8fD


Watch Video Solution

68. If x ≠ y ≠ zand

x x2 1 + x3

y y2 1 + y3

z z2 1 + z3
= 0, 
then the value of xyz
is
a.1
b. 2
c. -1

d. 2

Watch Video Solution

| |

69. Prove that

|2α + β + γ + δαβ + γδα + β + γ + δ2(α + β)(γ + δ)αβ(γ + δ) + γδ(α + β)αβ + γδαβ(γ

Watch Video Solution

70. Solve for x, |x - 6 - 12 - 3 × - 3 - 32 × + 2| = 0.

Watch Video Solution

https://dl.doubtnut.com/l/_0hwlABTLA8fD
https://dl.doubtnut.com/l/_qemeCOnT98QU
https://dl.doubtnut.com/l/_v5eD4zzSfDAD
https://dl.doubtnut.com/l/_FHNTSTkGVZpR
https://dl.doubtnut.com/l/_L4zqTkiIPrbJ


71. The value of determinant 111mCm+ 1
1 Cm+ 2

1 Cm
1 C

m+ 1
2 Cm+ 2

2 C2 
 is equal

to
1
b. -1
c. 0
d. none of these

Watch Video Solution

| |

72. Solve the equation |a - xcbcb - xabac - x| = 0wherea + b + c ≠ 0.

Watch Video Solution

73. If a2 + b2 + c2 = - 2andf(x) =

a + a2x 1 + b2 x 1 + c2 x 1 + a2 x1 + b2x 1 + c2 x 1 + a2 x 1 + b2 x1 + c2x

, then f(x)
is a polynomial of degree
0
b. 1
c. 2
d. 3

Watch Video Solution

| ( ) ( ) ( ) ( ) ( ) ( )

74. Consider the set A of all determinants of order 3 with entries 0 or 1

only. Let B be the subset of A consisting of all determinants with value 1.

Let C be the subset of the set of all determinants with value -1. Then

https://dl.doubtnut.com/l/_L4zqTkiIPrbJ
https://dl.doubtnut.com/l/_99cTxkHDHrPs
https://dl.doubtnut.com/l/_L5q2NQyVego2
https://dl.doubtnut.com/l/_31Ho0OgxovGb


Watch Video Solution

75. Solve:

x2 - 1x2 + 2x + 12x2 + 3x + 12x2 + x - 12x2 + 5x - 32x2 + 4x - 36x2 - x - 26x2 - 7x

Watch Video Solution

|

76. If |x3636x6x3| = |2x7x7272x| = |45x5x4x45| = 0, 
then x
is equal to
0
b. -9

c. 3
d. none of these

Watch Video Solution

77. If A1B1C1, A2B2C2 and A3B3C3 are three digit numbers, each of which

is divisible by k, then Δ =

A1 B1 C1

A2 B2 C2

A3 B3 C3

 is

Watch Video Solution

| |

https://dl.doubtnut.com/l/_31Ho0OgxovGb
https://dl.doubtnut.com/l/_h9uzh9NF29cT
https://dl.doubtnut.com/l/_KILMB8WpXoGo
https://dl.doubtnut.com/l/_KWH0UCDRrzrl


78. If f ′ (x) = |mxmx - pmx + p ∩ + pn - pmx + 2nmx + 2n + pmx + 2n - p|
 ,

then y = f(x)
 represents a straight line
 parallel to x-axis
 a straight line

parallel to y-axis
parabola
a straight line with
negative slope

Watch Video Solution

79. If 

n

∑
n= 1

αn = an2 + bn, wherea, b
 are
 constants and 

α1, α2, α3 ∈ {1, 2, 3, ......, 9}and25α1, 37α2, 49α3
 be three digit number,

then prove that α1α2α357925α137α249α3 = 0

Watch Video Solution

| |

80. The determinant |xp + yxyyp + zyz0xp + yyp + z| = 0
if
x, y, z

Watch Video Solution

https://dl.doubtnut.com/l/_KWH0UCDRrzrl
https://dl.doubtnut.com/l/_5NH6ZlbPnEdj
https://dl.doubtnut.com/l/_vhivLYMc3QR3
https://dl.doubtnut.com/l/_Ata6VdwZM7Y1


81. Using properties of determinant prove that

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

Watch Video Solution

82. Show that

^ xCx
rC

x
r+ 1C

y
r+ 2C

y
rC

y
r+ 1C

z
r+ 2C

z
rC

z
r+ 1Cr+ 1 = ^ xCx+ 1

r Cx+ 2
r+ 1C

y
r+ 2C

y+ 1
r Cy+ 2

r+ 1C

.

Watch Video Solution

| | |

83. If ω ≠ 1
 is a cube
 root of unity and x + y + z ≠ 0, 
 then prove
 that


x
1 + ω

y

ω + ω2
z

ω2 + 1

y

ω + ω2
z

ω2 + 1

x
1 + ω

zz

ω2 + 1

x
1 + ω

y

ω + ω2 = 0
 if 

x = y = z

Watch Video Solution

| |

https://dl.doubtnut.com/l/_wxE1s0RzPpTr
https://dl.doubtnut.com/l/_5cYkpeeDRnZT
https://dl.doubtnut.com/l/_dm0XO19LOJ8n
https://dl.doubtnut.com/l/_jZJ872Xz7Yx5


84. Statement 1: If the system of equation

λx + (b - a)y + (c - a)z = 0, (a - b)x + λy + (c - b)z = 0, and(a - c)x + (b - c)y + λz =

has a non trivial solution, then the value of λ
 is 0.
Statement 2: the value

of skew symmetric matrix of order 3 is order.

Watch Video Solution

85. If A, BandC
 are the
 angels of a triangle, show that


| - 1 + cosBcosC + cosBcosBcosC + cosA - 1 + cosAcosA - 1 + cosB - 1 + cosA - 1|

Watch Video Solution

86. If α, β, γ
 are the angles of a triangle and system of equations


cos(α - β)x + cos(β - γ)y + cos(γ - α)z = 0

cos(α + β)x + cos(β + γ)y + cos(γ + α)z = 0

sin(α + β)x + sin(β + γ)y + sin(γ + α)z = 0
 has non-trivial solutions, then

triangle is necessarily
 a. equilateral b. isosceles c. right angled
 d. acute

angled

h id l i

https://dl.doubtnut.com/l/_jZJ872Xz7Yx5
https://dl.doubtnut.com/l/_iiGyTddTAZDD
https://dl.doubtnut.com/l/_nqfM737nFFT5


Watch Video Solution

87. Without expanding the determinants, prove that

|103115114111108106104113116| + |113116104108106111115114103| = 0

Watch Video Solution

88. Given a = x / (y - z), b = y / (z - x), andc = z / (x - y), wherex, y, zandz
 are

not all zero, then the value of ab + bc + ca
is
0
b. 1
c.-1
d. none of these

Watch Video Solution

89. Find the value of determinant

√(13) + √32√5√5√(15) + √(26)5√(10)3 + √(65)√(15)5

Watch Video Solution

| |

https://dl.doubtnut.com/l/_nqfM737nFFT5
https://dl.doubtnut.com/l/_TBVHtBJ9tTpu
https://dl.doubtnut.com/l/_lvSMV3eBdFRB
https://dl.doubtnut.com/l/_Kieok6DOnBZG


90. a, b, c
 are distinct real numbers not equal to one. If 

ax + y + z = 0, x + by + z = 0, andx + y + cz = 0
 have nontrivial solution,

then the value of 
1

1 - a
+

1
1 - b

+
1 - c


is equal to
a.1
b. -1
c.zero
d. none of

these

Watch Video Solution

91. Prove that the value of the determinant

- 75 + 3i
2
3

- 4i5 - 3i84 + 5i
2
3

+ 4i4 - fi9 
is real.

Watch Video Solution

| |

92. If the system of linear equation

x + y + z = 6, x + 2y + 3c = 14, and2x + 5y + λz = μ(λ, μR)
 has a unique

solution, then
λ = 8
b. λ = 8, μ = 36
c.λ = 8, μ ≠ 36
d. none of these

Watch Video Solution

https://dl.doubtnut.com/l/_teTRiu4ALP6R
https://dl.doubtnut.com/l/_6j7ba9QIZlnq
https://dl.doubtnut.com/l/_j2FjmUDhZLKk
https://dl.doubtnut.com/l/_QBqk4Uk2ejgl


93. If ar = (cos2rπ + is ∈ 2rπ)1 / 9
 , then prove that


a1a2a3a4a5a6a7a8a9 = 0.

Watch Video Solution

| |

94. Let f(x) = 2cos2xsin2x - sinxsin2x2sin2xcosxsinx - cosx0 
 . Then the

value of ∫
π / 2
0 f(x) + f ′ (x) dx
is
a.π
b. π /2
c.2π
d. 3π /2

Watch Video Solution

| |
[ ]

95. Using properties of determinants, prove that

-a2 ab ac

ba -b2 bc

ca cb -c2
= 4a2b2c2

Watch Video Solution

| |

https://dl.doubtnut.com/l/_QBqk4Uk2ejgl
https://dl.doubtnut.com/l/_zldcrmyvZ82G
https://dl.doubtnut.com/l/_2UMVIa5fNtq5


96. The number of positive integral solutions of the equation

x3 + 1 x2y x2z

xy2 y3 + 1 y2z

xz2 z2y z3 + 1

= 11 is

Watch Video Solution

| |

97. If the value of the determinant |a111b111c|
is positive then (a, b, c > 0)

abc > 1
b. abc < - 8
c.abc < - 8
d. abc ≻ 2

Watch Video Solution

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

x + 4 2x 2x
2x x + 4 2x
2x 2x x + 4

= (5x - 4)(4 - x)2
(ii) 

y + k y y
y y + k y
y y y + k

= k2(3y + k)

Watch Video Solution

| | | |

https://dl.doubtnut.com/l/_Tsd9ZMDmYHkn
https://dl.doubtnut.com/l/_Yr53sNR6VIhI
https://dl.doubtnut.com/l/_0OYzGqPDJ490
https://dl.doubtnut.com/l/_Wj8fpNoOTGdM


99. Using properties of determinants, evaluate |184089408919889198440|
.

Watch Video Solution

100. If A1, B1, C1, , 
 are respectively, the cofactors of the elements 

a1, b1c1, , 
 of the determinant Delta = a1b1c1a1b2c2a3b3c3 , Delta ≠ 0
 ,

then the value of B2C2B3C3 
is equal to
a12
b. a1
c.a2
1
d. a122

Watch Video Solution

| |
| |

101. Solve for x
|x - 22x - 33 × - 4x - 42x - 93x - 16x - 82x - 273x - 64| = 0.

Watch Video Solution

102. If Delta1 = |xaxbaax|andDelta2 = |xbax|
 are the given determinants,

then
 Delta1 = 3 Delta2
2
 b.

d
dx

Delta1 = 3Delta2
 c. 

d
dx

Delta1 = 3 Delta2
2
d. Delta1 = 3Delta23/2

( ) ( )
( ) ( )

https://dl.doubtnut.com/l/_Wj8fpNoOTGdM
https://dl.doubtnut.com/l/_gnMkLdgPaqlW
https://dl.doubtnut.com/l/_ymtfWbOeJs6Y
https://dl.doubtnut.com/l/_DKu9SeqMLMxd


Watch Video Solution

103. Without expanding evaluate the determinant

sinα cosα sin(α + δ)
sinβ cosβ sin(β + δ)
sinγ cosγ sin(γ + δ)

Watch Video Solution

| |

104. If y = sinmx, 
 then the value of the determinant 

yy1y2y3y4y5y6y7y8 , whereyn =
dny

dxn

is m9
b. m2
c.m3
d. none of these

Watch Video Solution

| |

105. Find the value of the determinant
|1111123413610141020|

Watch Video Solution

https://dl.doubtnut.com/l/_DKu9SeqMLMxd
https://dl.doubtnut.com/l/_O6UVRQYV7OX1
https://dl.doubtnut.com/l/_7PGchKuAw3ez
https://dl.doubtnut.com/l/_Vkg5TSpkbClH


106. The parameter on which the value of the determinant

1aa2cos(p - d)xcospxcos(p + d)xsin(p - d)xsinpxsin(p + d)x 
 does not

depend is a
b. p
c. d
d. x

Watch Video Solution

| |

107. If x = cy + bz, y = az + cx, z = x + ay, wherex, y, z
are not all
zeros, then

find the value of a2 + b2 + c2 + 2abc
.

Watch Video Solution

108. If 

b2 + c2 ab ac

ab c2 + a2 bc

ca cb a2 + b2
= ka2b2c2, 
then the value of k
 is
abc
b. 

a2b2c2
c. bc + ca + ab
d. none of these

Watch Video Solution

| |

https://dl.doubtnut.com/l/_j4MIkFIfl0Ny
https://dl.doubtnut.com/l/_uywlB2DHeM8L
https://dl.doubtnut.com/l/_dVlWAbYDf6bh
https://dl.doubtnut.com/l/_RPu1LcgHKZfe


109. The value of - 1213 + 2√22 + 2√213 - 2√22 - 2√21 
 is equal to
 a.

zero b. -16√2
c. -8√2
d. none of these

Watch Video Solution

| |

110. Find the following system of equations is
 consistent,

(a + 1)3x + (a + 2)3y = (a + 3)3
 (a + 1)x + (a + 2)y = a + 3
 x + y = 1, then

find
the value of a

Watch Video Solution

111. Prove the identities:


b2 + c2 ab ac

ba c2 + a2 bc

ca cb a2 + b2
= 4a2b2c2

Watch Video Solution

| |

https://dl.doubtnut.com/l/_RPu1LcgHKZfe
https://dl.doubtnut.com/l/_S9jBDmRjIlZZ
https://dl.doubtnut.com/l/_w33TQv1tjGMR


112. If 111abca3b2c3 = (a - b)(b - c)(c - a)(a + b + c), wherea, b, c
 are

different, then the determinant

111(x - a)2(x - b)2(x - c)2(x - b)(x - c)(x - c)(x - a)(x - a)(x - b) 
 vanishes

when
a.a + b + c = 0
b. x =
1
3(a + b + c)
c. x =

1
2(a + b + c)
d. x = a + b + c

Watch Video Solution

| |

| |

113. Prove that

1 + a2 + a4 1 + ab + a2b2 1 + ac + a2c2

1 + ab + a2b2 1 + b2 + b4 1 + bc + b2c2

1 + ac + a2c2 1 + bc + b2c2 1 + c2 + c2
= (a - b)2(b - c)2(c - a)2

Watch Video Solution

[ ]

114. The determinant y2 - xyx2abca′ b′ c′ 
 is equal to
 a.

bx + aycx + byb ′x + a′ yc ′x + b′ y 
 b. ax + bybx + cya ′x + b′ yb′ x + c′ y 
 c. 

bx + cyax + byb ′x + c′ ya ′x + b′ y 
d. ax + bybx + cya ′x + b′ yb ′x + c′ y

| |
| | | |
| | | |

https://dl.doubtnut.com/l/_t6rEsru2Hvnx
https://dl.doubtnut.com/l/_1UBsfEnTKR86
https://dl.doubtnut.com/l/_ZdzvCjucYGH3


Watch Video Solution

115. If x, y, z
are in A.P. , then the value of the determinant are in A.P. , then

the value of the
 determinant

|a + 2a + 3a + 2xa + 3a + 4a + 2ya + 4a + 5a + 2z|
is
a. 1 b. 0
c. 2a
d. a

Watch Video Solution

116. Prove that

|(b + x)(c + x)(v + x)(a + x)(a + x)(b + x)(b + y)(c + y)(c + x)(a + t)(a + y)(b + y)(b

Watch Video Solution

117. If a + b + c = 0, 
one root of 

a - x c b
c b - x a
b a c - x

= 0
is
a. x = 1
b. x = 2

c. x = a2 + b2 + c2
d. x = 0

Watch Video Solution

[ ]

https://dl.doubtnut.com/l/_ZdzvCjucYGH3
https://dl.doubtnut.com/l/_JyAphXU9jgkS
https://dl.doubtnut.com/l/_W1A1M5wx8ssr
https://dl.doubtnut.com/l/_IuLxA1rpjbUg


118. Factorise the following


3 a + b + c a3 + b3 + c3

a + b + c a2 + b2 + c2 a4 + b4 + c4

a2 + b2 + c2 a3 + b3 + c3 a5 + b5 + c5

Watch Video Solution

| |

119. Let D1, D2, D3, Dn 
be the set of third order determinant that can

be made with the
 distinct non-zero real numbers a1, a2, aq
.

 Then


n

∑
i= 1

Di = 1
b. 

n

∑
i= 1

Di = 0
c. Di - Dj, ∀ i, j
d. none of these

Watch Video Solution

{ }

120. If g(x) =
f(x)

(x - a)(x - b)(x - c) ,where f(x)
 is a polynomial of degree < 3
 ,

then ∫g(x)dx =

1 a f(a)log|x - a|
1 b f(b)log|x - b|
1 c f(c)log|x - c|

÷

1 a a2

1 b b2

1 c c2
+ k| | | |

https://dl.doubtnut.com/l/_IuLxA1rpjbUg
https://dl.doubtnut.com/l/_I0UYxAbI7bm8
https://dl.doubtnut.com/l/_MIlzfjxAEXYg
https://dl.doubtnut.com/l/_HohJM5bMUJ7y


dg(x)
dx

=

1 a - f(a)(x - a) - 2

1 b - f(b)(x - b) - 2

1 c - f(c)(x - c) - 2
: -

1 a a2

1 b b2

1 c c2

Watch Video Solution

| | | |

121. If the equation 2x + 3y + 1 = 0, 3x + y - 2 = 0, andax + 2y - b = 0
 are

consistent, then prove that a - b = 2.

Watch Video Solution

122. If w
 is a complex cube root of unity, then value of 

= a1 + b1wa1w
2 + b1c1 + b1wa2 + b2wa2w

2 + b2c2 + b2wa3 + b3wa3w
2 + b3c3

is
a. 0 b. -1
c. 2
d. none of these

Watch Video Solution

|

https://dl.doubtnut.com/l/_HohJM5bMUJ7y
https://dl.doubtnut.com/l/_5zbbovh1z1xJ
https://dl.doubtnut.com/l/_h8bHWEVaiuiy


123. Let

f(x) = cos x + x2 sin x + x2 - cos x + x2 sin x - x2 cos x - x2 sin x - x2 sin2x

.
Find the value of f ′ (0)
.

Watch Video Solution

| ( ) ( ) ( ) ( ) ( ) ( )

124. If f(x), g(x)andh(x)
 are three
 polynomial of degree 2, then prove that 

ϕ(x) = ∣ f(x)g(x)h(x)f′ (x)g′ (xh′ (x)f′ ′ (x)g′ ′ (x)h′ ′ (x)∣
 is a constant

polynomial.

Watch Video Solution

125. If a, b, c
 are in G.P. with common ratio r1andα, β, γ
 are in G.P. with

common ratio r2
 and equations 

ax + αy + z = 0, bx + βy + z = 0, cx + γy + z = 0
 have only zero solution,

then which of the following is not true?
 a.a + b + c
 b. abc
c.1
 d. none of

these

W h Vid S l i

https://dl.doubtnut.com/l/_beBEQQCbY6fI
https://dl.doubtnut.com/l/_06JlMKasZFLe
https://dl.doubtnut.com/l/_Ss6yZYhB8qO2


Watch Video Solution

126. Show that: |ab - + ba + cbc - aa - + ac| = (a + b + c) a2 + b2 + c2
.

Watch Video Solution

( )

127. In triangle ABC
 , if


111
cotA

2
cotB

2
cotC

2
tanB

2
+

tanC
2

tanB
2

+
tanA

2
tanA

2
+

tanB
2


 then the

triangle must be
 a. equilateral
 b. isosceles c. obtuse angled
 d. none of

these

Watch Video Solution

| |

128. If a, b, c, d, e, and fare in G.P. then the value of 

a2 d2 x

b2 e2 y

c2 f2 z

depends on
(A) x and y
(B) x and z
(C) y and z (D) independent of x ,y ,and

|
( ) ( )
( ) ( )
( ) ( )

|

https://dl.doubtnut.com/l/_Ss6yZYhB8qO2
https://dl.doubtnut.com/l/_FWONJxlm3UsX
https://dl.doubtnut.com/l/_jrE3aIobK57F
https://dl.doubtnut.com/l/_jHR0XF03tM67


z

Watch Video Solution

129. Prove that: 

(b + c)2 a2 a2

b2 (c + a)2 b2

c2 c2 (a + b)2
= 2abc(a + b + c)3

Watch Video Solution

| |

130. If xi = aibic + i, i = 1, , 23
 are
 three-digit positive integer such that

each x1
 is a
 multiple of 19, then for some integers
 n, 
 prove that 

a1a2a3b1b2b3c1c2c3 
is divisible by 19.

Watch Video Solution

| |

131. The system of linear equations
x + λy - z = 0
λx - y - z = 0
x + y - λz = 0

has a non-trivial solution for :
 (1) infinitely many values of λ
 .
 (2) exactly

https://dl.doubtnut.com/l/_jHR0XF03tM67
https://dl.doubtnut.com/l/_XnFccanF53pc
https://dl.doubtnut.com/l/_jfXofc9QmEM3
https://dl.doubtnut.com/l/_GxnUq9GJIHxJ


one value of λ
.
(3) exactly two values of λ
.
(4) exactly
three values of λ
.

Watch Video Solution

132. If pqr ≠ 0
 and the system of equation
 (p + a)x + by + cz = 0


ax + (q + b)y + cz = 0
 ax + by + (r + c)z = 0
 has nontrivial solution, then

value of 
a
p

+
b
q

+
c
r


is
-1
b. 0
c.0
d. ¬ - 2

Watch Video Solution

133. If c < 1
 and the system of equations 

x + y - 1 = 0, 2x - y - c = 0, andbx + 3by - c = 0
 is consistent, then the

possible real values of b
are
b - 3
3
4


b. b -
3
2

, 4 
c.b -
3
4

, 3 
d. none of

these

Watch Video Solution

( ) ( ) ( )

https://dl.doubtnut.com/l/_GxnUq9GJIHxJ
https://dl.doubtnut.com/l/_uBPv6bcMJrfs
https://dl.doubtnut.com/l/_hnRb0BDTGc2l


134. Prove that

x2x2 - (y - z)2yzy2y2 - (z - x)2zxz2z2 - (x - y)2xy = (x - y)(y - z)(z - x)(x + y + z) x2

Watch Video Solution

| | (

135. If a, b and c are real numbers, and Δ =

b + c c + a a + b
c + a a + b b + c
a + b b + c c + a

= 0.

Show that either a + b + c = 0 or a = b = c

Watch Video Solution

| |

136. If a, b, c are non-zero, then the system of equations 

(α + a)x + αy + αz = 0, αx + (α + b)y + αz = 0, αx + αy + (α + c)z = 0 has a

non-trivial solution if α - 1 =  (A) - a - 1 + b - 1 + c - 1 
 (B) a + b + c (C) 

α + a + b + c = 1
(D) none of these

Watch Video Solution

( )

https://dl.doubtnut.com/l/_G6tBn2dMHUk7
https://dl.doubtnut.com/l/_3a8vVrrMHzkf
https://dl.doubtnut.com/l/_967TQN0D8JIP


137. Prove that

ab + ca2bc + ab2ca + bc2 = - (a + b + c) × (a - b)(b - c)(c - a)
.

Watch Video Solution

| |

138. If a > 0
 and discriminant of ax2 + 2bx + c
 is negative, then 

a b ax + b
b c bx + c

ax + b bx + c 0

is
+ve
b. (ac - b)2 ax2 + 2bx + c 
c. -ve
d. 0

Watch Video Solution

| | ( )

139. Using the properties of determinants, prove that following

a - b -c2 a2

a2 -c -a2

b2 c2 -a - b

= (a + b + c)3

Watch Video Solution

| |

https://dl.doubtnut.com/l/_cqLWwKuAPO2v
https://dl.doubtnut.com/l/_1UVqtgx8tjIc
https://dl.doubtnut.com/l/_BNsZpcqapOS7
https://dl.doubtnut.com/l/_gl60QVAUKdFv


140. If a1, a2, a3, .... . an....  are in G.P. then the determinant 

Δ =

logan, logan+ 1, logan+ 2

logan+ 3, logan+ 4, logan+ 5

logan+ 6, logan+ 7, logan+ 8

 is equal to- (A) -2 (B) 1 (C) -1 (D) 0

Watch Video Solution

| |

141. Using properties of determinants, prove the following

a2 ab ac

ab b2 + 1 bc

ca cb c2 + 1

= 1 + a2 + b2 + c2.

Watch Video Solution

| |

142. Let →a r = xrî + yrĵ + zrk̂, r = 1, 2, 3
 be three mutually perpendicular

unit vectors, then the value of 

x1 x2 x3

y1 y2 y3

z1 z2 z3


 is equal to
 0
 b. ±1
 c. ±2
 d.| |

https://dl.doubtnut.com/l/_gl60QVAUKdFv
https://dl.doubtnut.com/l/_DuTxrP2djvc8
https://dl.doubtnut.com/l/_rsu6xvCW1fdS


none of these

Watch Video Solution

143. The number of distinct real roots of 

sinx cosx cosx
cosx sinx cosx
cosx cosx sinx

= 0
 in the

interval π /4 ≤ x ≤ π /4
is
0
b. 2
c. 1
d. 3

Watch Video Solution

| |

144. Let a, b, c
 be real
 numbers with a2 + b2 + c2 = 1. 
 Show that
 the

equation


|ax - by - cbx - aycx + abx + ay - ax + by - y + bcx + acy + b - ax - by + c| = 0

represents a straight line.

Watch Video Solution

https://dl.doubtnut.com/l/_rsu6xvCW1fdS
https://dl.doubtnut.com/l/_FB7j7yv7ue9k
https://dl.doubtnut.com/l/_47GdKrL5fmAj


145. If lines px + qy + r = 0, qx + ry + p = 0andrx + py + q = 0
 are

concurrent, then prove that p + q + r = 0(wherep, q, r
are distinct
.

Watch Video Solution

)

146. If pλ4 + qλ3 + rλ2 + sλ + t =

λ2 + 3λ λ - 1 λ + 3

λ2 + 1 2 - λ λ - 3

λ2 - 3 λ + 4 3λ

 then t =

Watch Video Solution

| |

147. Find the value of λ if 2x2 + 7xy + 3y2 + 8x + 14y + λ = 0
 represent a

pair of straight lines.

Watch Video Solution

https://dl.doubtnut.com/l/_RhSOvcowyFUI
https://dl.doubtnut.com/l/_u4RBZnTqX8Xd
https://dl.doubtnut.com/l/_BulsqG3nJb0Z


148. If x, y, z
 are different from zero and Delta =

a b - y c - z
a - x b c - z
a - x b - y c

= 0,

then the value of the expression 
a
x

+
b
y

+
c
z


is
0
b. -1
c. 1
d. 2

Watch Video Solution

| |

149. If A, B, C
 are angles of a triangles, then the value of


e2iA e - iC e - iB

e - iC e2iB e - iA

e - iB e - iA e2iC

is 1
b. -1
c. -2
d. -4

Watch Video Solution

| |

150. If a2 + b2 + c2 = 1, 
 then prove
 that


a2 + b2 + c2 cosφab(1 - cosφ)ac(1 - cosφ)ba(1 - cosφ)b2 + c2 + a2 cosφbc(1 -

is independent of a, b, ⋅

Watch Video Solution

| ( ) ( )

https://dl.doubtnut.com/l/_ekgdeW0QCIHX
https://dl.doubtnut.com/l/_kv6ISSNazPAG
https://dl.doubtnut.com/l/_IP5UXCr9whEn


151. For the equation 

1 x x2

x2 1 x

x x2 1

= 0, 
 There are exactly two distinct

roots
 There is one pair of equation real roots.
 There are three pairs of

equal roots
Modulus of each root is 2

Watch Video Solution

| |

152. Let Deltar = r - 1n6(r - 1)22n24n - 2(r - 1)23n33n2 - 3n
.

 Show that 

n

∑
r= 1

Deltar
is contant.

Watch Video Solution

| |

https://dl.doubtnut.com/l/_IP5UXCr9whEn
https://dl.doubtnut.com/l/_WXZrSMjKZg6F
https://dl.doubtnut.com/l/_bqsESOu8Ttdt


153. Let m be a positive integer and Δr=

2r - 1 .mCr 1

m2 - 1 2m m + 1

sin2 m2 sin2m sin m2

. Then

the value of 

m

∑
r= 0

Δr

Watch Video Solution

| ( ) ( ) |

154. Prove that

|1 + a11111 + b11111 + c11111 + d| = abcd a +
1
a

+
1
b

+
1
c

+
1
d

.

 Hence

find
the value of the determinant if a, b, c, d
are the
roots of the equation 

px4 + qx3 + rx2 + sx + t = 0.

Watch Video Solution

( )

155. Find the area of a triangle whose vertices are

A(3, 2), B(11, 8)andC(8, 12)
.

Watch Video Solution

https://dl.doubtnut.com/l/_chB88ljYAbO3
https://dl.doubtnut.com/l/_RQmnCDj5qYzW
https://dl.doubtnut.com/l/_8CF19RYRoUcB


Watch Video Solution

156. If Dk = 1 ∩ 2kn2 + n + 1n2 + n2k - 1n2n2 + n + 1and

n

∑
k= 1

Dk = 56. 
then n

equals
4
b. 6
c. 8
d. none of these

Watch Video Solution

157. If If lines px + by = c, ax + qy = c and ax + by = r(a ≠ p, b ≠ q, c ≠ r)

are concurrent then find the value and 
p

p - a
+

q
q - b

+
r

r - c

.

Watch Video Solution

158. If x1, x2, x3
 as well as y1, y2, y3
 are in G.P.
 with same common ratio,

then prove that the points x1, y1 , x2, y2 , and x3, y3 
are collinear.

Watch Video Solution

( ) ( ) ( )

https://dl.doubtnut.com/l/_8CF19RYRoUcB
https://dl.doubtnut.com/l/_ccM02LNTB7Pu
https://dl.doubtnut.com/l/_mRHUwTCs45OQ
https://dl.doubtnut.com/l/_dmrFgYf7b7Ag


159. If the lines a1x + b1y + 1 = 0, a2x + b2y + 1 = 0anda3x + b3y + 1 = 0

are
 concurrent, show that the point a1, b1 , a1, b2 and a3, b3 
 are

collinear.

Watch Video Solution

( ) ( ) ( )

160. For a fixed positive integer n, 
 if


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

show that / (n !)3 - 4 
is divisible by n
.

Watch Video Solution

[ ( ) ]

161. Find the value
 of a
 for which
 the lines 2x + y - 1 = 0
 2x + y - 1 = 0

ax + 3y - 3 = 0
3x + 2y - 2 = 0
are concurrent.

Watch Video Solution

https://dl.doubtnut.com/l/_WG3hURsLZ6UM
https://dl.doubtnut.com/l/_Vy9J0EdbUDxe
https://dl.doubtnut.com/l/_P0Vh2jBMK6ig


162. If the lines ax + y + 1 = 0, x + by + 1 = 0andx + y + c = 0(a, b, c
 being

distinct and different from 1)
 are
 concurrent, then prove that 

1
1 - a

+
1

1 - b
+

1
1 - c

= 1.

Watch Video Solution

163. If 1 + ax + bx2 4 = a0 + a1x + a2x
2 + ... + a8x

8 when 

a, b, a0, a1, a2..., a8 ∈ R such that a0 + a1 + a2 ≠ 0 and 

a0 a1 a2

a1 a2 a3

a2 a0 a1

= 0

then the value of 5
a
b

 (A) 6 (B) 8 (C) 10 (D) 12

Watch Video Solution

( )

| |

164. Find the value of λ
for which the homogeneous system of equations:


2x + 3y - 2z = 0
 2x - y + 3z = 0
 7x + λy - z = 0
 has non-trivial solutions.

Find the solution.

W h Vid S l i

https://dl.doubtnut.com/l/_SG7uyHZSXKLw
https://dl.doubtnut.com/l/_K3swWYAYTkj2
https://dl.doubtnut.com/l/_LH3QF0uBdwwe


Watch Video Solution

165. If f, g, andh
 are
 differentiable functions of 

xand(x) = fgh(xf)′ (xg)′ (xh)′ xf2f ′ ′ x2g ′ ′ x2h ′ ′ 
 prove that


^ (′ ) = fgff′ g′ h′ x3f′ ′ ′ x3g′ ′ ′ x3h′ ′ ′

Watch Video Solution

| ( ) ( ) ( ) |
| ( ) ( ) ( ) |

166. Let a, b, c
 be positive and not all equal. Show that the value of the

determinant |abcbcacab|
is negative.

Watch Video Solution

167. if =

xn n ! 2

cosx cos.
nπ

2 4

sinx sin.
nπ

2 8

,  then find the value of 


dn

dxn
[f(x)]x= 0. (n ∈ z).

| |

https://dl.doubtnut.com/l/_LH3QF0uBdwwe
https://dl.doubtnut.com/l/_e98NF6qB4Rcc
https://dl.doubtnut.com/l/_Ay9KAi3ZOZvy
https://dl.doubtnut.com/l/_sxjjm6cuN1f8


Watch Video Solution

168. Without expanding a determinant at any stage, show that |

x2 + x, x + 1, x + 2 , , 2x2 + 3x - 13x, 3x - 3 , x2 + 2x + 3, 2x - 1, 2x - 1 ∣ = xA

are determinant of order 3 not involving x
.

Watch Video Solution

| | | | | |

169. Show that 

bc - a2 ca - b2 ab - c2

ca - b2 ab - c2 bc - a2

ab - c2 bc - a2 ca - b2
 


a2 c2 2ca - b2

2ab - c2 b2 a2

b2 2ac - a2 c2
.

Watch Video Solution

| |
| |

https://dl.doubtnut.com/l/_sxjjm6cuN1f8
https://dl.doubtnut.com/l/_bZBCZo4xpG3m
https://dl.doubtnut.com/l/_5CC1ewGZ8huV


170. Show that the system of equations 3x - y + 4z = 3, x + 2y - 3z = - 2

and 6x + 5y + λz = - 3 has at least one solution for any real number λ.

Find the set of solutions of λ = - 5

Watch Video Solution

171. Express Δ =

2bc - a2 c2 b2

c2 2ca - b2 a2

b2 a2 2ab - c2

as square of a determinant

of hence evaluate if.

Watch Video Solution

| |

172. If y = |sinxcosxsinxcosx - sinxcos × 11| = f ∈ d
dy
dx

.

Watch Video Solution

https://dl.doubtnut.com/l/_JAOZluP4uUgJ
https://dl.doubtnut.com/l/_chGhZYhj5ki5
https://dl.doubtnut.com/l/_NwkWeBsKwSKA


173. Consider the system of equation

x + y + z = 6, x + 2y + 3z = 10, andx + 2y + λz = μ
.

 Statement 1: if the

system has infinite number of solutions, then μ = 10. 
 Statement 2: The

determinant |116121012μ| = 0f or μ = 10.

Watch Video Solution

174. Consider the system linear equations in x, y, andz
 given by 

(sin3θ)x - y + z = 0, (cos2θ)x + 4y + 3z = 0, 2x + 7y + 7z = 0. 
 the value of θ

for which the system has a non-trivial solution : (A) θ = n
π
2

 (B) 

θ = (2n + 1)
π
6  (C) θ = nπ or nπ + ( - 1)n

π
6  (D) none of these

Watch Video Solution

175. Prove without expansion that

|ah + bggab + chbf + bafhb + bcaf + bbg + fc| = a|ah + bgahbf + bahbaf + bcgf|

Watch Video Solution

https://dl.doubtnut.com/l/_jVy60Eih7bGE
https://dl.doubtnut.com/l/_PGq6bCtoHLE2
https://dl.doubtnut.com/l/_EfiOgNvGv2Q7


176. If α, βandγ are real number without expanding at any stage prove that

1 cos(β - α) cos(γ - α)
cos(α - β) 1 cos(γ - β)
cos(α - γ) cos(β - γ) 1

=0.

Watch Video Solution

| |

177. If 3 digit numbers A28, 3B9 and 62C are divisible by a fixed constant

'K' where A, B, C are integers lying between 0 and 9, then determinant

A 3 6
8 9 C
2 B 2

 is always divisible by

Watch Video Solution

| |

178. If a = cosθ + isinθ, b = cos2θ - isin2θ, c = cos3θ + isin3θ and if 

a b c
b c a
c a b

= 0 then θ = ?| |

https://dl.doubtnut.com/l/_EfiOgNvGv2Q7
https://dl.doubtnut.com/l/_gI5LKRJEWJRp
https://dl.doubtnut.com/l/_SWU1Sx7vnUMX
https://dl.doubtnut.com/l/_ZTgCflQeLMz3


Watch Video Solution

179. Prove that

a1α1 + b1β1a1α2 + b2β2a1α3 + b1β3a2α1 + b2β1a2α2 + b2β2a2α3 + b2β3a3α1 + b

Watch Video Solution

|

180. If α, β, γ
 are the roots of px3 + qx2 + r = 0, 
 then the value of the

determinant 

αβ βγ γα
βγ γα αβ
γα αβ βγ


is
p
b. q
c. 0
d. r

Watch Video Solution

| |

181. Prove that

(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 =

(1 + ax)2(1 + bx)2(1 + cx)2(1 + ay)2(1 + by)2(1 + cy)2(1 + az)2(1 + bz)2(1 + cz)2

Watch Video Solution

| |
| |

https://dl.doubtnut.com/l/_ZTgCflQeLMz3
https://dl.doubtnut.com/l/_RJ08NUI4uyN8
https://dl.doubtnut.com/l/_wtXuPYCKqxdn
https://dl.doubtnut.com/l/_puIicPPBwadZ


182. If 1 ×2 ×21x21x = , 
 then find
 the value of


x3 - 10x - x40x - x4x3 - 1x - x4x3 - 10

Watch Video Solution

| |
| |

183. If

xnxn+ 2xn+ 3ynyn+ 2yn+ 3znzn+ 2zn+ 3 = (x - y)(y - z)(z - x)
1
x

+
1
y

+
1
z

,

then n
equals
1
b. -1
c. 2
d. -2

Watch Video Solution

| | ( )

184. Solve the system of the equations:
 ax + by + cz = d


a2x + b2y + c2z = d2
a3x + b3y + c3z = d3
Will the solution always exist and

be unique?

Watch Video Solution

https://dl.doubtnut.com/l/_puIicPPBwadZ
https://dl.doubtnut.com/l/_qQHTHezBlHir
https://dl.doubtnut.com/l/_VuX3xrfIDa9s
https://dl.doubtnut.com/l/_xmR5fNe4YtXS


185. If |ab - + ba + cbc - aa - ba + bc| = 0
 , then the line ax + by + c = 0

posses through the fixed point which is
(1, 2)
b. (1, 1)
c. ( - 2, 1)
d. (1, 0)

Watch Video Solution

186. If 2ax - 2y + 3z = 0, x + ay + 2z = 0, and2 + az = 0
 have a
 nontrivial

solution, find the value of a
.

Watch Video Solution

187. If []
denotes the greatest integer less than or equal to the ral number

under
consideration, and -1 ≤ x < 0, 0 ≤ y < 1, 1 ≤ a < 2, 
 then the value

of the determinant
 |[x] + 1[y][z][x][y] + 1[z][x][y][z] + 1|
is
[x]
b. [y]
c. [z]
d.

none of these

Watch Video Solution

https://dl.doubtnut.com/l/_SokzWHmYUDCG
https://dl.doubtnut.com/l/_MR0NJlEOFm08
https://dl.doubtnut.com/l/_gU4lVUX5aGw9


188. If f(x) = a + bx + cx2 and α, β, γ
 are the roots of the equation 

x3 = 1, then|abcbcacab|
 is equal to
 a.f(α) + f(β) + f(γ)
 b

f(α)f(β) + f(β)f(γ) + f(γ)f(α)
c. f(α)f(β)f(γ)
d. - f(α)f(β)f(γ)

Watch Video Solution

189. If x, yandz
 are not all
 zero and connected by the equations 

a1x + b1y + c1z = 0, a2x + b2y + c2z = 0, and p1 + λq1 x + p2 + λq2 + p3 + λ

, show that λ = - a1b1c1a2b2c2p1p2p3 ÷ a1b1c1a2b2c2q1q2q3

Watch Video Solution

( ) ( ) (
| | | |

190. Find λ
 for which
 the system of equations 

x + y - 2z = 0, 2x - 3y + z = 0, x - 5y + 4z = λ
 is
 consistent and find the

solutions for all such values of λ
.

Watch Video Solution

https://dl.doubtnut.com/l/_Sp2saiAGImvS
https://dl.doubtnut.com/l/_hqmzu2ThyJP3
https://dl.doubtnut.com/l/_myj9dX6zc9Zb
https://dl.doubtnut.com/l/_QZrolOhkTvoM


191. If p, q, r
 are in A.P. then value of determinant


a2 + 2n+ 1 + 2pb2 + 2n+ 2 + 3qc2 + p2n + p2n+ 12qa2 + 2n + pb2 + 2n+ 1c2 - r

is
0 (b) Independent from a, b, c
a2b2c2 - 2n
(d)
Independent from n

Watch Video Solution

| |

192. For what values of k, 
 the
following system of equations possesses a

nontrival solution over the set of
 rationals:

c + ky + 3z = 0, 3c + ky - 2z = 02c + 3y - 4x = 0. 
 Also find the solution for

this value of k
.

Watch Video Solution

193. Let a, b, c ∈ R
 such that no two of them are equal and satisfy 

2a b c
b c 2a
c 2a b

= 0, 
 then equation 24ax2 + 8bx + 4c = 0
has
 (a) at last one| |

https://dl.doubtnut.com/l/_QZrolOhkTvoM
https://dl.doubtnut.com/l/_yU75S69FuN3G
https://dl.doubtnut.com/l/_V3nFk6IrH6ko


root in [0, 1]
(b) at last one root in -
1
2

,
1
2


(c) at last one root in [ - 1, 0]

(d) at last two roots in [0, 2]

Watch Video Solution

[ ]

194. Solve by Cramers rule
x + y + z = 6
x - y + z = 2
3x + 2y - 4z = - 5

Watch Video Solution

195. The value of the determinant 

ka k2 + a2 1

kb k2 + b2 1

kc k2 + c2 1


 is (A) 

k(a + b)(b + c)(c + a)
 (B) kabc a2 + b2 + c2 
 (C) k(a - b)(b - c)(c - a)
 (D)

k(a + b - c)(b + c - a)(c + a - b)

Watch Video Solution

| |
( )

https://dl.doubtnut.com/l/_V3nFk6IrH6ko
https://dl.doubtnut.com/l/_94EoAM170th8
https://dl.doubtnut.com/l/_3S75Q06xvKi2


196. Find the value of aandb
 if the
 system of equation

a2x - by = a2 - bandbx = b2y = 2 + 4b
(i)
posses unique
solution
(ii)
infinite

solutions

Watch Video Solution

197. If x1 - x2
2 + y1 - y2

2 = a2,
 x2 - x3
2 + y2 - y3

2 = b2,


x3 - x1
2 + y3 - y1

2 = c2,
 and 

k

x1 y1 1

x2 y2 1

x3 y3 1
= (a + b + c)(b + c - b)(c + a - b) × (a + b - c)
 , then the value

of k
is
1
b. 2
c. 4
d. none of these

Watch Video Solution

( ) ( ) ( ) ( )
( ) ( )

| |

198. f(x) = cos × 12sin × 22xtan × 1 
. Then value of ( lim )x→
0
f(x)
x


is equal to

1
b. -1
c. zero
d. none of these

Watch Video Solution

| |

https://dl.doubtnut.com/l/_os90TqKTGNdh
https://dl.doubtnut.com/l/_kFVAqsd9eNtH
https://dl.doubtnut.com/l/_BZHLmXbfgN3X


Watch Video Solution

199. If a system of three linear equations

x + 4ay + a = 0, x + 3by + b = 0, andx + 2cy + c = 0
 is
 consistent, then

prove that a, b, c
are in H.P.

Watch Video Solution

200. Let α
 be a
 repeated root of a quadratic equation f(x) = 0 and 

A(x), B(x), C(x)
 be
 polynomials of degrees 3, 4, and 5, respectively, then

show that


A(x) B(x) C(x)
A(α) B(α) C(α)
A′ (α) B′ (α) C′ (α)


 is
 divisible by f(x)
 , where prime (′ )

denotes the derivatives.

Watch Video Solution

| |

201. If

a2 + λ2ab + cλca - bλab - cλb2 + λ2bc + aca + bλbc - aλc2 + λ2 |λc - b - cλab - aλ|| |

https://dl.doubtnut.com/l/_BZHLmXbfgN3X
https://dl.doubtnut.com/l/_ndXB2p9Nizx9
https://dl.doubtnut.com/l/_Zm2B3GR0ymlc
https://dl.doubtnut.com/l/_mjPDgCyFLJgv


, then he value of λ
is
8
b. 27
c. 1
d. -1

Watch Video Solution

202. Value of

1 + x11 + x1x1 + x1x
21 + x21 + x2x1 + x2x

21 + x31 + x3x1 + x3x
2 
 depends

upon
xo n l y
b. x1o n l y
c. x2only
d. none of these

Watch Video Solution

| |

203. If (x) = |α + xθ + xλ + xβ + xφ + xμ + xγ + xψ + xv + x|
 show that 

Delta^(x) = 0andDelta(0) + Sx, whereS
denotes he
sum of all the cofactors

of all
elements in Delta(0)and
dash
denotes the derivative with respect of 

x
.

Watch Video Solution

https://dl.doubtnut.com/l/_mjPDgCyFLJgv
https://dl.doubtnut.com/l/_FXNU2xvfkBu8
https://dl.doubtnut.com/l/_lIqekqcgqvrJ


204. The value of determinant

bc - a2ac - b2ab - c2ac - b2ab - c2bc - a2ab - c2bc - a2ac - b2 
 is
 a. always

positive b. always
negative c. always zero
d. cannot say anything

Watch Video Solution

| |

205. If l21 + m2
1 + n2

1 = 1 etc., and l1l2 + m1m2 + n1n2 = 0, etc. and

Δ =

l1 m1 n1

l2 m2 n2

l3 m3 n3

 then

Watch Video Solution

| |

206. Let x2 ×2x6 × 6 = Ax4 + Bx3 + Cx2 + Dx + E
.

 Then the value of 

5A + 4B + 3C + 2D + E
is equal to
a. zero b. -16
c. 11
d. 11

Watch Video Solution

| |

https://dl.doubtnut.com/l/_Pfv9IxFpZcCo
https://dl.doubtnut.com/l/_D8o6h20Qpq6Y
https://dl.doubtnut.com/l/_TNCMmqKsoIO9
https://dl.doubtnut.com/l/_75K1vEpJD1nu


207. If the determinant

b - - aa - ^ (′ ) - c′ c ′ - a′ a ′ - b′ b - c′ ′ c -a′ ′ a -b′ ′ = m|abca′ b′ c′ a′ ′ b′ ′ c′ ′ |
 ,

then the value of m
s
0
b. 2
c. 1
d. -1

Watch Video Solution

| |

208. Let a, b, c
be the real numbers. The following system of equations in 

x, y, andz

x2

a2 +
y2

b2 -
z2

a2 = 1,
x2

a2 -
y2

b2 +
z2

a2 = 1, -
x2

a2 +
y2

b2 +
z2

a2 = 1
 has
 a.

no solution b. unique
solution c. infinitely many solutions
d. finitely many

solutions

Watch Video Solution

209. The value of the determinant

∣[sinθ, cosθ, sin2θ], sin θ +
2π
3

, cos θ +
2π
3

, sin 2θ +
4π
3

, sin θ -
2π
3

,

Watch Video Solution

[ ( ) ( ) ( )] [ ( )

https://dl.doubtnut.com/l/_75K1vEpJD1nu
https://dl.doubtnut.com/l/_NZWuExJgHj7c
https://dl.doubtnut.com/l/_De7ipSgYqYDp
https://dl.doubtnut.com/l/_fiFlNpmakIPM


210. Find the value of the determinant |baabpqr111|, wherea, b, andc
 are

respectively, the pth, qth, and rth terms of a harmonic
progression.

Watch Video Solution

211. let a > 0, d > 0 find the value of the determinant 

1

a

1

a (a+d )

1

(a+d ) (a+ 2d )

1

a+d

1

(a+d ) (a+ 2d )

1

(a+ 2d ) (a+ 3d )

1

a+ 2d

1

(a+ 2d ) (a+ 3d )

1

(a+ 3d ) (a+ 4d )

Watch Video Solution

| |
212. Prove that 

cos(A - P) cos(A - Q) cos(A - R)
cos(B - P) cos(B - Q) cos(B - R)
cos(C - P) cos(C - Q) cos(C - R)

=0.

Watch Video Solution

| |

https://dl.doubtnut.com/l/_fiFlNpmakIPM
https://dl.doubtnut.com/l/_bSVxQdW0eAYx
https://dl.doubtnut.com/l/_MtSeRctP2ewG


213. Let λandα
be real. Find the set of all values of λ
 for which the system

of linear equations

λx + (sinα)y + (cosα)z = 0, x + (cosα)y + (sinα)z = 0, - x + (sinα)y - (cosα)z = 0.

have trivial solution

Watch Video Solution

214. Prove that

|ax - by - czay + bxcx + azay + bxby - cz - axbz + cycx + azbz + cycz - ax - by| = x

Watch Video Solution

(

215. If (x) = a1 + xb1 + xc1 + xa2 + xb2 + xc2 + xa3 + xb3 + xc3 + x 
 , show

that ^ (x) = 0
 and that(x) = (0) + Sx, whereS
 denotes the sum of all the

cofactors of all the element in (0)
.

Watch Video Solution

| |

https://dl.doubtnut.com/l/_MtSeRctP2ewG
https://dl.doubtnut.com/l/_644oImHahJzQ
https://dl.doubtnut.com/l/_m1fhAU84361l
https://dl.doubtnut.com/l/_6yozfaY5ERiL


216. If α, β, γ
 are different from 1 and are the roots of 

ax3 + bx2 + cx + d = 0and(β - γ)(γ - α)(α - β) =
25
2


 , then prove that


α
1 - α

β
1 - β

γ
1 - γ

αβγα2β2γ2 =
25d

2(a + b + c + d)

Watch Video Solution

| |

217. If p + q + r = 0 = a + b + c, 
 then the value of the determnalnt 

|paqbrcqcrapbrbpcqa|is
0
b. pa + qb + rc
c. 1
d. none of these

Watch Video Solution

218. Let

= 2a1b1a1b2 + a2b1a1b3 + a3b1a1b2 + a2b12a2b2a2b3 + a3b2a1b3 + a3b1a3b2 +

. Expressing 
as the product of two determinants, show that = 0. 
Hence,

show that if

ax2 + 2hxy + by2 + 2gx + 2fy + c = (lx + my + n) l ′x + m ′y + n , then|ahghbfgfc|

|

( )

https://dl.doubtnut.com/l/_6yozfaY5ERiL
https://dl.doubtnut.com/l/_fWG0wnFzsYxo
https://dl.doubtnut.com/l/_k1Fvm4gnljqo
https://dl.doubtnut.com/l/_D62VhLn6aaKa


Watch Video Solution

219. If 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
 then det A

Watch Video Solution

| |

220. Evaluate ^ xCx
1C

x
2C

y
3C

y
1C

y
2C

z
3C

z
1C

z
2C3

Watch Video Solution

| |

221. Prove that:


-2a a + b a + c
b + a -2b b + c
c + a c + b -2c

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

Watch Video Solution

| |

https://dl.doubtnut.com/l/_D62VhLn6aaKa
https://dl.doubtnut.com/l/_UMQqy2ZGotwt
https://dl.doubtnut.com/l/_421iaBRbFfwj
https://dl.doubtnut.com/l/_oM10hLg0jyBq


222. If a determinant of order 3 × 3 is formed by using the numbers 1 or -1

then minimum value of determinant is :

Watch Video Solution

223. If z = | - 53 + 4i5 - 7i3 - 4i68 + 7i5 + 7i8 - 7i9|, thenz
 is
 purely real

purely imaginary a + ib, wherea ≠ 0, b ≠ 0
d. a + ib, whereb = 4

Watch Video Solution

224. Let ω be the complex number cos
2π
3

+ isin
2π
3

. Then the number

of distinct complex cos numbers z satisfying

Δ =

z + 1 ω ω2

ω z + ω2 1

ω2 1 z + ω

= 0 is

Watch Video Solution

( ) ( )

| |

https://dl.doubtnut.com/l/_FUncULhJFAbV
https://dl.doubtnut.com/l/_MU8fBSY5681L
https://dl.doubtnut.com/l/_D9XhiQ1blgnA
https://dl.doubtnut.com/l/_F3nlMxToxJox


225. If ω is the complex cube root of unity then 

1 1 + i + ω2 ω2

1 - i -1 ω2 - 1
- i - i + ω - 1 -1

=

Watch Video Solution

| |

226. If

ax12 + by12 + cz12 = ax22 + by22 + cz22 = ax32 + by32 + cz32 = d, ax23 + by2y

then prove that x1y1z1x2y2z2x3y3z3 = (d - f)
(d + 2f)
abc

1 / 2

Watch Video Solution

| | { }

227. If A, B, andC
 are the angles of triangle, show
 that the system of

equations 

xsin2A + yisnC + zsinB = 0, sinC + ysin2B + zsinA = 0, andxsinB + ysinA + zsin2C

posses nontrivial solution. Hence, system has infinite solutions.

Watch Video Solution

https://dl.doubtnut.com/l/_F3nlMxToxJox
https://dl.doubtnut.com/l/_alpmI8oUlrIa
https://dl.doubtnut.com/l/_lwybBgYjeHWS


228. Let α, β, γ
 are the real roots of the equation 

x3 + ax2 + bx + c = 0(a, b, c ∈ Randa ≠ 0)
.

 If the system of equations 

( ∈ u, v, andw)
given by
αu + βv + γw = 0
βu + γv + αw = 0
γu + αv + βw = 0

has non-trivial solutions then the value of a2 /b
is ________.

Watch Video Solution

229. If a1, a2, a3, 54, a6, a7, a8, a9
are in H.P., and D = a1a2a354a6a7a8a9 
 ,

then the value of [D]iswhere[.]
represents the greatest integer function

Watch Video Solution

| |

230. If f(x)
 is a polynomial of degree < 3, 
 prove that


|1af(a) / (x - a)1bf(b) / (x - b)1cf(c) / (x - c)| ÷ 1aa21 ^ 21 ^ 2 =
f(x)

(x - a)(x - b)(x - c)

Watch Video Solution

| |

https://dl.doubtnut.com/l/_lwybBgYjeHWS
https://dl.doubtnut.com/l/_JTldC9Hi3l2E
https://dl.doubtnut.com/l/_aMg0WURCdMCc
https://dl.doubtnut.com/l/_B7bsaco5Esl5
https://dl.doubtnut.com/l/_7IZigv4uMFCm


231. Prove that = |a - aa + - cb + ca - - c0a - cxyz1 + x + y| = 0
 implies

that a, b, c
are in A.P. or a, c, b
are in G.P.

Watch Video Solution

232. Solve for x ∈ R : 

(x + a)(x - a) (x + b)(x - b) (x + c)(x - c)

(x - a)3 (x - b)3 (x - c)3

(x + a)3 (x + b)3 (x + c)3
 =0, a,b

and c being distinct real numbers.

Watch Video Solution

| |

233. Absolute value of sum of roots of the equation

|x + 22x + 33x + 42x + 33x + 44x + 53x + 55c + 810x + 17| = 0
is _______.

Watch Video Solution

https://dl.doubtnut.com/l/_7IZigv4uMFCm
https://dl.doubtnut.com/l/_tBkMmLoqucpF
https://dl.doubtnut.com/l/_gXWcsCgFokKU


234. Let α1, α2 and β1, β2 be the roots of the equation ax2 + bx + c = 0

and px2 + qx + r = 0 respectively. If the system of equations α1y + α2z = 0

and β1yβ _ 2z = 0 has a non trivial solution then prove that 
b2

q2 =
ac
pr

Watch Video Solution

235. The product of all values of t, 
 for which the system of equations 

(a - t)x + by + cz = 0, bx + (c - t)y + az = 0, cx + ay + (b - t)z = 0
 has non-

trivial solution, is
 |a - c - b - cb - a - b - ac|
 (b) |abcbcacab|
 |acaba|
 (d) 

|aa + + c + + a + aa + b|

Watch Video Solution

236. Let ω = -
1
2

+ i
√3

2
. Then the value of the determinant 

1 1 1

1 -1 - ω2 ω2

1 ω2 ω4
 is
(A) 3ω
(B) 3ω(ω - 1)
(C) 3ω2
(D) 3ω(1 - ω)

W h Vid S l i

| |

https://dl.doubtnut.com/l/_8doyLIpoTZXU
https://dl.doubtnut.com/l/_TQyWk85BYNu5
https://dl.doubtnut.com/l/_bFViVFZiVoI6


Watch Video Solution

237. If = | - xa - xaab - x|
 , then a factor 
 is
 a + b + x

x2 - (a - b) + x + a2 + b2 + ab
x2 - (a + b) + x + a2 + b2 - ab
a + b - x

Watch Video Solution

238. If g(x) = a - xexlogeax2a - 3xe3xlogeax4a - 5xe5xlogea1 
 , then
 graphs of g(x)

is symmetrical about the origin
graph of g(x)
 is symmetrical about the y-

axis

d4g(x)

dx4 ∣

x= 0
= 0
f(x) = g(x) × log

a - x
a + x


is an odd function

Watch Video Solution

| |

( ) ( )

239. the sum of values of p for which the equations x+y+z=1x+2y +4z=p

and x+4y +10z =p2 have a solution is ____

Watch Video Solution

https://dl.doubtnut.com/l/_bFViVFZiVoI6
https://dl.doubtnut.com/l/_l494TOuAF9K8
https://dl.doubtnut.com/l/_IICZma9rvybm
https://dl.doubtnut.com/l/_TGjSXtpMGZHv
https://dl.doubtnut.com/l/_ngeba3w9dDG2


240. The value of |α| for which the system of equation 


αx + y + z = α - 1 


x + αy + z = α - 1 


x + y + αz = α - 1 


has no solution , is ____

Watch Video Solution

241. Let D1 = |aba + bcdc + daba - b|andD2 = |aca + cbdb + daca + b + c|

then the value of 
D1

D2
, whereb ≠ 0andad ≠ bc, 
is _____.

Watch Video Solution

| |

242. Three distinct points P 3u2, 2u3 ; Q 3v2, 2v3  and R 3w2, 2w3  are

collinear then

Watch Video Solution

( ) ( ) ( )

https://dl.doubtnut.com/l/_ngeba3w9dDG2
https://dl.doubtnut.com/l/_WB1KVDjI3EBS
https://dl.doubtnut.com/l/_ssqBNvh7Rfol


243. If | × + yx + y + z2x3x + 2y4x + 3y + 2z3x6x + 3y10x + 6y + 3z| = 64,

then the real value of x
is __________.

Watch Video Solution

244. If = 13cosθ1s∫hη13cosθ1s∫hη1 
, then the value of ( _ (max)) /2

Watch Video Solution

| |

245. If

xnxn+ 2xn+ 4ynyn+ 2yn+ 4znzn+ 2zn+ 4 =
1

y2 -
1

x2

1

z2 -
1

y2

1

x2 -
1

z2

then n
is __________.

Watch Video Solution

| | ( )( )( )

https://dl.doubtnut.com/l/_AGhaN3xCFIQx
https://dl.doubtnut.com/l/_gq6N9HnvZJgQ
https://dl.doubtnut.com/l/_tAhvOxN94zFU


Question Bank

246. The value of

2x1y1x1y2 + x2y1x1y3 + x3y1x1y2 + x2y12x2y2x2y3 + x3y2x1y3 + x3y1x2y3 + x3y22

is.

Watch Video Solution

|

247. Given A = |ab2cde2flm2n|, B = |f2de2n4l2mc2ab|
 , then the value of 

B /A
is ___________.

Watch Video Solution

1. Number of real roots of the equation

[[1, x, x], [x, 1, x], [x, x, 1]| + |[1 - x, 1, 1], [1, 1 - x, 1], [1, 1, 1 - x] ∣ = 0 is

View Text Solution

https://dl.doubtnut.com/l/_0dyv0pwQkcOa
https://dl.doubtnut.com/l/_YmcoFE3BRyqm
https://dl.doubtnut.com/l/_f7aZbvqKNzZK
https://dl.doubtnut.com/l/_OawFvsZpOl7a


2. If 

√3x - x2 x - 1 x - √3

√3x x √3 - 1

x - 1 √3 - x x - 1

= ax4 + bx3 + cx2 + dx + e and 

a + c = p + √q, then (p - q) is equal to

View Text Solution

| |

3. If

f(x) = ∣ cos(x + α), cos(x + β), cos(x + γ)], [sin(x + α), sin(x + β), sin(x + γ)], [sin(β

and 

f(0) = - 2 then 

30

∑ r= 1|f(r)|equals

View Text Solution

4. If the equations px + 2y - 3 = 0, x + 3y - 4 = 0 and 

px2 + 3y2 + 3xy + (q - 3)x - 3y - 1 = 0(p ≠ 23) has a unique solution then

find the value of (p + q).

View Text Solution

https://dl.doubtnut.com/l/_OawFvsZpOl7a
https://dl.doubtnut.com/l/_3qMBKL0a7Efk
https://dl.doubtnut.com/l/_2Fj4QNeo9vxG


5. Let f(x) =

1 + sin2x cos2x 4sin2x

sin2x 1 + cos2x 4sin2x

sin2x cos2x 1 + 4sin2x

, the maximum value of f(x)

is

View Text Solution

| |

6. Given 2x - y + 2z = 1, x - 2y + z = - 4,  and x + y + λz = 4. Then the. value

of λ such that the given system of equation has no solution is

View Text Solution

7. If M and m are maximum and minimum value, respectively of 

1 cosθ 1
cosθ 1 cosθ
-1 cosθ 1

, then value of (M + m) is

View Text Solution

| |

https://dl.doubtnut.com/l/_2Fj4QNeo9vxG
https://dl.doubtnut.com/l/_E7CapKBAvXa8
https://dl.doubtnut.com/l/_UMaaIKuMqay0
https://dl.doubtnut.com/l/_XrP7cQuLn2uG


8. The value of 
log3512 log43

log38 log49

log23 log83

log34 log34  is

View Text Solution

| || |

9. If x ∈ 0,
π
2

 such that (sinx + cosx) - √2 + y +
1
y

- 2 + |z| ≤ 0, then.

the valuc of 

|[sin 4 x , cos ^2 x , 1],[ y+2 , y^3 , (1)/(y)],[ ln (z+1) , z+5 , z^(3)+2]|` is

View Text Solution

[ ] | | | |

10. If α, β, γ are roots of the equation x3 + x2 + 2x - 4 = 0, then value of 

1 + α 1 1

1 4 - β3 1

1 1 4 - γ3
 (where α is real)

View Text Solution

| |

https://dl.doubtnut.com/l/_XrP7cQuLn2uG
https://dl.doubtnut.com/l/_SfBHFqjNvA1c
https://dl.doubtnut.com/l/_8658jLmfZ4kJ
https://dl.doubtnut.com/l/_dQ0AT9Nz9De6


11. If p and q are real so that sysiem of equations

px + 4y + z = 0, 2y + 3z = 1 and 3x - qz = - 2 has infinite solution, then 

√q2 - p2 is equal to

View Text Solution

12. If |[1 , x, x^2],[ x , x^2 , 1],[ x^2 , 1 , x]|=3, thenthevalueof|[x^(3)-1, 0 , x-x^4],[

0, x-x^(4) , x^(3)-1],[ x-x^(4) , x^(3)-1 , 0]|`

View Text Solution

13. Let f(x) =

x 1
- 3
2

2 2 1
1

x - 1 0
1
2

 . The miniumu value of f(x) (given x > 1) is

View Text Solution

| |

https://dl.doubtnut.com/l/_9PsnR4eu1Jvh
https://dl.doubtnut.com/l/_nVUpS5pdSr7E
https://dl.doubtnut.com/l/_souMguNOfykH
https://dl.doubtnut.com/l/_m1HHqS1fStpa


14. In the determinant, Δ =

-2 5 -1
4 7 0
5 -3 1

, the absolutevalue of sum of the

minors of elements of third row is

View Text Solution

| |

15. If |[x^2, x^4 , (x-1)^2],[ 0, 4, 6 x^2 ],[ 4 ,1,7] |= overset(6) underset(I = 0)

sum a_i x, then |a_0| + |a_6|` is equal to

View Text Solution

16. If a, b, c are the sides of a scalene triangle such that |[a , a^2 , a^(3)-1 ],

[b , b^2 , b^(3)-1],[ c, c^2 , c^(3)-1]|=0, thenthe ≥ ometricmeanofa, b c` is

View Text Solution

17. Number of real roots of the equation 
sinx x

1 1
cosx
x 1

= 0| || |

https://dl.doubtnut.com/l/_m1HHqS1fStpa
https://dl.doubtnut.com/l/_yEdurBYYpEKA
https://dl.doubtnut.com/l/_cFsoN9t1uYaX
https://dl.doubtnut.com/l/_uxpQ4OFcYGFq


View Text Solution

18. Let a + b + c = s and |[s+c, a, b],[ c ,s+a, b],[ c, a , s+b]|

iscqual → 54thenthevalueofs` is

View Text Solution

19. In triangle ABC, if 

1 a b
1 c a
1 b c

= 0 then the value of 

sin2A + cos2B + tan2C is equal to

View Text Solution

| |

20. If system of linear equations (a - 1)x + z = α1x + (b - 1)y = β and 

y + (c - 1)z = γ where a, b, c ∈ I does not have a unique solution, then

maximum possible value of |a + b ÷ c| is

View Text Solution

https://dl.doubtnut.com/l/_uxpQ4OFcYGFq
https://dl.doubtnut.com/l/_y2kPkjnbvTdX
https://dl.doubtnut.com/l/_tPJuhhwGbdML
https://dl.doubtnut.com/l/_nhsddzF8WlgT


21. If a1, a2, a3, 5, 4, a6, a7, a8, a9 are in H. P,  then the value of the

determinant 

a1 a2 a3

5 4 a6

a7 a8 a9

 can be expressed in the lowest form as P ̲, find 

(p + q)

View Text Solution

| |

22. If 0 ≤ [x] < 2, - 1 ≤ [y] < 1 and 1 ≤ [z] < 3 where [. ] denotes greatest

integral function then the maximum walue of the determinant.

D =

[x] + 1 [y] [z]
[x] [y] + 1 [z]
[x] [y] [z] + 1

 is

View Text Solution

| |

https://dl.doubtnut.com/l/_nhsddzF8WlgT
https://dl.doubtnut.com/l/_pLWIZfbDeYSY
https://dl.doubtnut.com/l/_REzT7SxAbmN6


23. If f(x) = tanx and A, B, C are the angles of △ ABC, then 

f(A) f
π

4 f
π

4

f
π

4 f(B) f
π

4

f
π

4 f
π

4 f(C)

=

View Text Solution

| ( ) ( )
( ) ( )
( ) ( )

|

https://dl.doubtnut.com/l/_ZnScGwMPGT2G

