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DETERMINANTS

Exercise 1 Single Choice Problems

1. The value of 

 is _____ .

A. 1

B. 

C. 

D. 

Answer: A

cos2 α + cos2 β + cos2 γ

1

2

3

8

9

4

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_79bLhsLjQKsk


Watch Video Solution

2. Let the following system of equations 

  

has no solution . Find |k|.

A. 0

B. 1

C. 2

D. 3

Answer: C

Watch Video Solution

kx + y + z = 1

x + ky + z = k

x + y + kz = k2

https://dl.doubtnut.com/l/_79bLhsLjQKsk
https://dl.doubtnut.com/l/_en4MQvsD3zxc


3. If a,b, and c are all di�erent and if 

=0 Prove that abc =-1.

A. 2

B. 

C. 1

D. 0

Answer: B

Watch Video Solution

∣
∣
∣
∣
∣

a a2 1 + a3

b b2 1 + b3

c c2 1 + c3

∣
∣ 
∣ 
∣
∣

−1

4. If the system of linear equations 

  

has a non zero solutions, then  are in

A. are in A.P.

x + 2ay + az = 0

x + 3by + bz = 0

x + 4cy + cz = 0

a, b, c

https://dl.doubtnut.com/l/_Gyeyql3fdo3W
https://dl.doubtnut.com/l/_I0Qnjs2L81X8


B. are in G.P.

C. are in H.P.

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

Answer: C

Watch Video Solution

5. if the number of quadratic polynomials  which satisfy

the following conditions : 

(i)a,b,c are distinct 

(ii)a,b,c  {1,2,3,….. , 2001,2002}  

(iii)x+1 divides  is equal to 1000  , then �nd the value of  .

A. 2002

B. 2001

C. 2003

D. 2004

ax2 + 2bx + c

∈

ax2 + 2bx + c λ λ

https://dl.doubtnut.com/l/_I0Qnjs2L81X8
https://dl.doubtnut.com/l/_qRy3T6nY6aQg


Answer: A

Watch Video Solution

6. If the system of equations 2x+ay+6z=8, x+2y+z=5, 2x+ay+3z=4 has a

unique solution then 'a' cannot be equal to :

A. 2

B. 3

C. 4

D. 5

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_qRy3T6nY6aQg
https://dl.doubtnut.com/l/_cSlRhOjU4fow


7. If one root of the equation  =0 is x=2 the

sum of all other �ve roots is

A. 

B. 0

C. 

D. 

Answer: A

Watch Video Solution

∣
∣
∣
∣
∣

7 6 x2 − 13

2 x2 − 13 2

x2 − 13 3 7

∣
∣ 
∣ 
∣
∣

−2

2√3

√15

8. The system of equations 

  

has a nontrivial solution for :

A. Exactly three real value of k

kx + (k + 1)y + (k − 1)z = 0

(k + 1)x + ky + (k + 2)z = 0

(k − 1)x + (k + 2)y + kz = 0

https://dl.doubtnut.com/l/_mtyH5MbuxxW5
https://dl.doubtnut.com/l/_Lw78OAXGaB8s


B. Exactly two real values of k

C. Exactly one real value of k

D. In�nite number of values of k

Answer: C

Watch Video Solution

9. if  form a G.P. and  for all  

A. 0

B. 

C. 1

D. 2

Answer: A

a1, a2, ……. an, ……. a1 > 0, I ≥ 1

∣
∣
∣
∣
∣

logan, logan + logan+ 2, logan+ 2

logan+ 3, logan+ 3 + logan+ 5, logan+ 5

logan+ 6, logn+ 6 + logan+ 8, logan+ 8

∣
∣ 
∣ 
∣
∣

(
n2 +n

∑
i= 1

ai)

https://dl.doubtnut.com/l/_Lw78OAXGaB8s
https://dl.doubtnut.com/l/_0fanGsFr33Jz


Watch Video Solution

10. if  and  then 

 is equal to :

A. 10

B. 

C. 20

D. 

Answer: B

Watch Video Solution

D1 =
∣
∣ 
∣
∣

a1 b1 c1

a2 b2 c2

a3 b3 c3

∣
∣ 
∣
∣

D2 =
∣
∣ 
∣
∣

a1 + 2a2 + 3a3 2a3 5a2

b1 + 2b2 + 3b3 2b3 5b2

c1 + 2c2 + 3c3 2c3 5c2

∣
∣ 
∣
∣

D2

D1

−10

−20

11. If  ,  , then

A. 

A =
∣
∣ 
∣ 
∣
∣

1 1 1

a b c

a2 b2 c2

∣
∣ 
∣ 
∣
∣

B =

∣
∣ 
∣
∣

1 bc a

1 ca b

1 ab c

∣
∣ 
∣
∣

Δ1 = Δ2

https://dl.doubtnut.com/l/_0fanGsFr33Jz
https://dl.doubtnut.com/l/_8Q1rZvqNUJUS
https://dl.doubtnut.com/l/_9kf3aghvjHNT


B. 

C. 

D. 

Answer: C

Watch Video Solution

Δ1 = 2Δ2

Δ1 + Δ2 = 0

Δ1 + 2Δ2 = 0

12. The value of the determinant  depends on :

A. only a

B. only b

C. neither a nor b

D. both a and b

Answer: C

Watch Video Solution

∣
∣
∣
∣

1 0 −1

a 1 1 − a

b a 1 + a − b

∣
∣ 
∣
∣

https://dl.doubtnut.com/l/_9kf3aghvjHNT
https://dl.doubtnut.com/l/_pVD0WFnmh35t


13. Sum of solution of the equation  is :

A. 1

B. 

C. 2

D. 4

Answer: B

Watch Video Solution

∣
∣
∣
∣
∣

1 2 x

2 3 x2

3 5 2

∣
∣ 
∣ 
∣
∣

= 10

−1

14. if  then D does not depend

on :

A. a

B. e

D =
∣
∣ 
∣ 
∣
∣

x + d x + e x + f

x + d + 1 x + e + 1 x + f + 1

x + a x + b x + c

∣
∣ 
∣ 
∣
∣

https://dl.doubtnut.com/l/_pVD0WFnmh35t
https://dl.doubtnut.com/l/_mSHoQNfxsCXw
https://dl.doubtnut.com/l/_cQXe99pdimus


C. d

D. x

Answer: D

Watch Video Solution

15. Value of 

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

∣
∣
∣
∣
∣

x − y − z 2x 2x

2y y − z − x 2y

2z 2z z − x − y

∣
∣ 
∣ 
∣
∣

xyz(x + y + z)2

(x + y + z)(x + y + z)2

(x + y + z)3

(x + y + z)2

https://dl.doubtnut.com/l/_cQXe99pdimus
https://dl.doubtnut.com/l/_8Cd51uBoVNcO
https://dl.doubtnut.com/l/_qEnhAZM3MU3h


16. A rectangle ABCD is inscribed in a circle. Let PQ be the diameter of the

circle parallel the side AB. If , then the ratio of the area of

rectangle to the area of circle is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

∠BPC = 30∘

√3

x

√3

2x

3

π

√3

9π

17. Let  then the

minimum value of  is :

A. 3

B. 9

ab = 1, Δ =

∣
∣ 
∣ 
∣
∣

1 + a2 − b2 2ab −2b

2ab 1 − a2 + b2 2a

2b −2a 1 − a2 − b2

∣
∣ 
∣ 
∣
∣

Δ

https://dl.doubtnut.com/l/_qEnhAZM3MU3h
https://dl.doubtnut.com/l/_29Gfk6uZpnkL


C. 27

D. 81

Answer: C

Watch Video Solution

18. The determinant

for

A. a+b+c+d=0

B. ab+cd=0

C. ab(c+d)+cd(a+b)=0

D. any a,b,c,d

Answer: D

Watch Video Solution

∣
∣
∣
∣
∣

2 a + b + c + d ab + cd

a + b + c + d 2(a + b)(c + d) ab(c + d) + cd(a + b)

ab + cd ab(c + d) + cd(a + b) 2abcd

∣
∣ 
∣ 
∣
∣

= 0

https://dl.doubtnut.com/l/_29Gfk6uZpnkL
https://dl.doubtnut.com/l/_m4uzxj9kfLVB


19. Let det  and if 

, then the value  equals :

A. 36

B. 100

C. 144

D. 160

Answer: C

Watch Video Solution

A =

∣
∣ 
∣ 
∣
∣

l m n

p q r

1 1 1

∣
∣ 
∣ 
∣
∣

(l − m)
2

+ (p − q)
2

= 9, (m − n)
2

+ (q − r)
2

= 16, (n − l)
2

+ (r − p)
2

=

(det.A)
2

20. A solution set of the equations , , 

 is

x + 2y + z = 1 x + 3y + 4z = k

x + 5y + 10z = k2

https://dl.doubtnut.com/l/_m4uzxj9kfLVB
https://dl.doubtnut.com/l/_FISk4MoBKoHQ
https://dl.doubtnut.com/l/_BQLoSL6wCZP5


A. 0

B. 4

C. 2

D. 3

Answer: C

Watch Video Solution

21. If  is expressed as a polynomial in x,

then the term independent of x is :

A. 0

B. 2

C. 12

D. 16

∣
∣
∣
∣
∣

(x + 1) (x + 1)
2

(x + 1)
3

(x + 2) (x + 2)
2

(x + 2)
3

(x + 3) (x + 3)
2

(x + 3)
3

∣
∣ 
∣ 
∣
∣

https://dl.doubtnut.com/l/_BQLoSL6wCZP5
https://dl.doubtnut.com/l/_6ro9cGgkTXqk


Answer: C

Watch Video Solution

22. If A,B,C are the angles of triangle ABC, then the minimum value of

 is equal to :

A. 0

B. 

C. 1

D. 

Answer: D

Watch Video Solution

∣
∣
∣
∣

−1 cosC cosB

cosC −1 cosA

cosB cosA −1

∣
∣ 
∣
∣

−1

−2

https://dl.doubtnut.com/l/_6ro9cGgkTXqk
https://dl.doubtnut.com/l/_GYBuS5BNeSvI


23. If the system of linear equations 

  

  

  

has a non-zero solution, then a, b, c

A. A.P

B. G.P

C. H.P

D. None of these

Answer: C

Watch Video Solution

x + 2ay + az = 0

x + 3by + bz = 0

x + 4cy + cz = 0

24. If a,b and c are the roots of the equation , �nd 

.

x3 + 2x2 + 1 = 0

∣
∣
∣
∣

a b c

b c a

c a b

∣
∣ 
∣
∣

https://dl.doubtnut.com/l/_7igGxmjXoEAh
https://dl.doubtnut.com/l/_PesRJ8Ff9vFY


A. 8

B. 

C. 0

D. 2

Answer: A

Watch Video Solution

−8

25. The system of homogeneous equation

has non-trivial solution for :

A. 1.exactly three real value of 

B. 2.exactly two real values of 

C. 3.exactly three real value of 

D. 4.in�nitely many real value of 

λx + (λ + 1)y + (λ − 1)z = 0, (λ + 1)x + λy + (λ + 2)z = 0, (λ − 1)x +

λ

λ

λ

λ

https://dl.doubtnut.com/l/_PesRJ8Ff9vFY
https://dl.doubtnut.com/l/_2r4NNv1jT7eh


Exercise 2 One Or More Than One Answer Is Are Correct

Answer: C

Watch Video Solution

26. If one root of the equation  =0 is x=2 the

sum of all other �ve roots is

A. 

B. 0

C. 

D. 

Answer: A

Watch Video Solution

∣
∣
∣
∣
∣

7 6 x2 − 13

2 x2 − 13 2

x2 − 13 3 7

∣
∣ 
∣ 
∣
∣

−2

2√5

√15

https://dl.doubtnut.com/l/_2r4NNv1jT7eh
https://dl.doubtnut.com/l/_B1MzBou9Sbbi
https://dl.doubtnut.com/l/_eAPv5wZPyX1B


1.  is divisible by  b.  c.  d.

A. (2a+b) is a factor of f(a,b)

B. (a+2b) is a factor of f(a,b)

C. (a+b) is a factor of f(a,b)

D. a is factor of f (a,b)

Answer: B::C::D

Watch Video Solution

△ =

∣
∣ 
∣ 
∣
∣

a a2 0

1 2a + b a + b

0 1 2a + 3b

∣
∣ 
∣ 
∣
∣

a + b a + 2b 2a + 3b

a2

2. 

If =0 then  may be :  

i) π/6  

ii) 5π/6  

∣
∣
∣
∣
∣

1 + cos2 θ sin2
θ 2√3 tan θ

cos2 θ 1 + sin2
θ 2√3 tan θ

cos2 θ sin2
θ 1 + 2√3 tan θ

∣
∣ 
∣ 
∣
∣

θ

https://dl.doubtnut.com/l/_eAPv5wZPyX1B
https://dl.doubtnut.com/l/_F4PBfdalebpN


iii) 7π/6  

iv) 11π/6

A. 

B. 

C. 

D. 

Answer: B::D

Watch Video Solution

π

6

5π

6

7π
6

11π

6

3. 

Let  then :  

i) Δ depends on a  

ii)Δ depends on d  

iii)Δ is independent of a,d  

iv)Δ = 0

Δ =

∣
∣ 
∣
∣

a a + d a + 3d

a + d a + 2d a

a + 2d a a + d

∣
∣ 
∣
∣

https://dl.doubtnut.com/l/_F4PBfdalebpN
https://dl.doubtnut.com/l/_8hAQ50n6h50T


A.  depends on a

B.  depends on d

C.  is independent of a,d

D. 

Answer: A::B

Watch Video Solution

Δ

Δ

Δ

Δ = 0

4. The value(s) of  for which the system of equations 

  

  

 

possesses non-trivial solutions .

A. 

B. 0

C. 1

λ

(1 − λ)x + 3y − 4z = 0

x − (3 + λ)y + 5z = 0

3x + y − λz = 0

−1

https://dl.doubtnut.com/l/_8hAQ50n6h50T
https://dl.doubtnut.com/l/_aQa33ujjFkni


D. 2

Answer: A::B

Watch Video Solution

5. Let 

then :

A. 

B. 

C. 

D. 

Answer: A::B::D

Watch Video Solution

D(x) =

∣
∣ 
∣ 
∣
∣

x2 + 4x − 3 2x + 4 13

2x2 + 5x − 9 4x + 5 26

8x2 − 16x + 1 16x − 6 104

∣
∣ 
∣ 
∣
∣

= αx3 + βx2 + γx + δ

α + β = 0

β + γ = 0

α + β + γ + δ = 0

α + β + γ = 0

https://dl.doubtnut.com/l/_aQa33ujjFkni
https://dl.doubtnut.com/l/_obhvgCziaBmG


Exercise 3 Comprehension Type Problems

6. if the system of equations 

  

has no solution then (a+b) can be equals to :

A. A)

B. B) 2

C. C) 3

D. D) 4

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

Watch Video Solution

ax + y + 2z = 0

x + 2y + z = b

2x + y + az = 0

−1

https://dl.doubtnut.com/l/_1Vj4uCrAUuew


1. Consider the system of equations 

  

The system of equations has : 

No solution if :

A. 1)

B. 2)

C. 3)

D. 4)

Answer: B

Watch Video Solution

2x + λy + 6z = 8

x + 2y + μz = 5

x + y + 3z = 4

λ = 2, μ = 3

λ ≠ 2, μ = 3

λ ≠ 2, μ ≠ 3

λ = 2, μ ∈ R

2. Consider the system of equations 

  
2x + λy + 6z = 8

x + 2y + μz = 5

x + y + 3z = 4

https://dl.doubtnut.com/l/_lQUssA4dNDh3
https://dl.doubtnut.com/l/_G1FSHtxDT0s2


The system of equations has : Exactly one solution if :

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

λ = 2, μ = 3

λ ≠ 2, μ = 3

λ ≠ 2, μ ≠ 3

λ = 2, μ ∈ R

3. Consider the system of equations 

  

The system of equations has : 

In�nitely many solutions if :

A. 

B. 

2x + λy + 6z = 8

x + 2y + μz = 5

x + y + 3z = 4

λ = 2, μ = 3

λ ≠ 2, μ = 3

https://dl.doubtnut.com/l/_G1FSHtxDT0s2
https://dl.doubtnut.com/l/_C3ap1xjf64rC


Exercise 4 Subjective Type Problems

C. 

D. 

Answer: A

Watch Video Solution

λ ≠ 2, μ ≠ 3

λ = 2, μ ∈ R

1. The greatest value of n for which the determinant 

 is divisible by , is

Watch Video Solution

Δ =

∣
∣ 
∣ 
∣
∣

1 1 1

.n C1 .n+ 3 C1 .n+ 6 C1

.n C2 .n+ 3 C2 .n+ 6 C2

∣
∣ 
∣ 
∣
∣

3n

2. Find the value of  for which

Watch Video Solution

λ

∣
∣
∣
∣

2a1 + b1 2a2 + b2 2a3 + b3

2b1 + c1 2b2 + c2 2b3 + c3

2c1 + a1 2c2 + a2 2c3 + a3

∣
∣ 
∣
∣

= λ

∣
∣ 
∣
∣

a1 a2 a3

b1 b2 b3

c1 c2 c3

∣
∣ 
∣
∣

https://dl.doubtnut.com/l/_C3ap1xjf64rC
https://dl.doubtnut.com/l/_cNzC0hAJyHIB
https://dl.doubtnut.com/l/_Xn2wEUzFRYmH


3. Find the co-e�cient of x in the expansion of the determinant 

Watch Video Solution

∣
∣
∣
∣
∣

(1 + x)
2 (1 + x)4

(1 + x)
6

(1 + x)
3

(1 + x)
6

(1 + x)
9

(1 + x)4
(1 + x)

8
(1 + x)

12

∣
∣ 
∣ 
∣
∣

4. If x,y,z  R and   

then �nd the value of 

Watch Video Solution

∈

∣
∣ 
∣ 
∣
∣

x y2 z3

x4 y5 z6

x7 y8 z9

∣
∣ 
∣ 
∣
∣

= 2

∣
∣
∣
∣
∣

y5z6(z3 − y3) x4z6(x3 − z3) x4y5(y3 − x3)

y2z3(y6 − z6) xz3(z6 − x6) xy2(x6 − y6)

y2z3(z3 − y3) xz3(x3 − z3) xy2(y3 − x3)

∣
∣ 
∣ 
∣
∣

5. if the system of equations : 

  
2x + 3y − z = 0

3x + 2y + kz = 0

4x + y + z = 0

https://dl.doubtnut.com/l/_Xn2wEUzFRYmH
https://dl.doubtnut.com/l/_6hSGxe8Jvgkg
https://dl.doubtnut.com/l/_KMWNHQE2axvQ
https://dl.doubtnut.com/l/_E1fkYUownofc


have a set of non-zero integral solutions then , �nd the smallest positive

value of z.

Watch Video Solution

6. Find  for which the system of equations 2ax-2y+3z=0 , x+ay + 2z=0

and 2x+az=0 also have a non-trivial solution.

Watch Video Solution

a ∈ R

7. If three non-zero distinct real numbers form an arithmatic progression

and the squares of these numbers taken in the same order constitute a

geometric progression. Find the sum of all possible common ratios of the

geometric progression.

Watch Video Solution

https://dl.doubtnut.com/l/_E1fkYUownofc
https://dl.doubtnut.com/l/_uVRLgcJgqPGJ
https://dl.doubtnut.com/l/_g1LJc90rXX75


8. 

Let  and 

  

then , �nd k.

Watch Video Solution

Δ1 =

∣
∣ 
∣
∣

a1 a2 a3

b1 b2 b3

c1 c2 c3

∣
∣ 
∣
∣

, Δ2 =

∣
∣ 
∣
∣

6a1 2a2 2a3

3b1 b2 b3

12c1 4c2 4c3

∣
∣ 
∣
∣

Δ3 =

∣
∣ 
∣
∣

3a1 + b1 3a2 + b2 3a3 + b3

3b1 3b2 3b3

3c1 3c2 3c3

∣
∣ 
∣
∣

Δ3 − Δ2 = kΔ1

9. The minimum value of determinant

 is :

Watch Video Solution

Δ =
∣
∣ 
∣
∣

1 cos θ 1

−cos θ 1 cos θ

−1 −cos θ 2

∣
∣ 
∣
∣

∀θ ∈ R

10. For a unique value of  &  , the system of equations given by 

  

has in�nitely many solutions , then  is equal to

μ λ

x + y + z = 6

x + 2y + 3z = 14

2x + 5y + λz = μ
μ − λ

4

https://dl.doubtnut.com/l/_rVFda8xEpoQK
https://dl.doubtnut.com/l/_V9918TU7UYNS
https://dl.doubtnut.com/l/_q3jv7mvm6yg3


Watch Video Solution

11. Let  n sin (  e )= k , where . Find k :

Watch Video Solution

lim
n→ ∞

2π ⌊n π nπN

12. If the system of linear equations 

  

is consistent , then the number of possible values of  is :

Watch Video Solution

(cos θ)x + (sin θ)y + cos θ = 0

(sin θ)x + (cos θ)y + sin θ = 0

(cos θ)x + (sin θ)y − cos θ = 0

θ, θ ∈ [0, 2π]

https://dl.doubtnut.com/l/_q3jv7mvm6yg3
https://dl.doubtnut.com/l/_VbuN4NUBjmxt
https://dl.doubtnut.com/l/_H2NJ4wSs6V91

