
MATHS

BOOKS - CENGAGE MATHS (ENGLISH)

DETERMINANTS

Illustration

1. find the value of 

Watch Video Solution

∣
∣
∣
∣

1 2 4

−1 3 0

4 1 0

∣
∣

∣
∣

2. Prove that the determinant  is

independent of .

Watch Video Solution

Δ =
∣
∣

∣
∣

x sin θ cos θ

−sin θ −x 1

cos θ 1 x

∣
∣

∣
∣

θ

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_r1wdvQCxWuCJ
https://dl.doubtnut.com/l/_GE3XPXhEKH0l


3. The parameter on which the value of the determinant |{:(1,,a,,a^(2)),(cos

(p-d)x ,,cos px,,cos(p+d)x),(sin (p-d)x,,sin px,,sin (p+d)x):}| a

p d x`

Watch Video Solution

does¬dependis

b. c. d.

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

determinant 
is negative.

Watch Video Solution

a, b, c

∣
∣
∣
∣

a b c

b c a

c a b

∣
∣

∣
∣

5. If 
 then find
 the number of real roots of the equation 

Watch Video Solution

a, b, c ∈ R,

= |xc − b − cxab − ax| = 0

https://dl.doubtnut.com/l/_GE3XPXhEKH0l
https://dl.doubtnut.com/l/_1cnn8kzj5Djt
https://dl.doubtnut.com/l/_lD86Xhs5YQ49
https://dl.doubtnut.com/l/_ThS1n5NXQs8g
https://dl.doubtnut.com/l/_UJS01xGk6ewe


6. If 
prove that


Watch Video Solution

x + y + z = 0

∣
∣

∣

∣
∣

ax by cz

cy az bx

bz cx ay

∣
∣

∣

∣
∣

= xyz

∣
∣

∣
∣

a b c

c a b

b c a

∣
∣

∣
∣

7. If  then 

Watch Video Solution

pλ4 + qλ3 + rλ2 + sλ + t =

∣
∣

∣

∣
∣

λ2 + 3λ λ − 1 λ + 3

λ2 + 1 2 − λ λ − 3

λ2 − 3 λ + 4 3λ

∣
∣

∣

∣
∣

t =

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

equal to  is

Watch Video Solution

1 or 0

9. Prove that the value of the determinant 

∣
∣
∣
∣
∣

−7 5 + 3i − 4i

5 − 3i 8 4 + 5i

+ 4i 4 − 5i 9

∣
∣

∣

∣
∣

 is  real 

2
3

2
3

https://dl.doubtnut.com/l/_UJS01xGk6ewe
https://dl.doubtnut.com/l/_ztLMj9oWgCHN
https://dl.doubtnut.com/l/_szcOLKMtt0hI
https://dl.doubtnut.com/l/_kcZ5CY5P3ioP


Watch Video Solution

10. Without expanding the determinants Prove that 

Watch Video Solution

∣
∣
∣
∣

103 115 114

111 108 106

104 113 116

∣
∣

∣
∣

+
∣
∣

∣
∣

113 116 104

108 106 111

115 114 103

∣
∣

∣
∣

= 0

11. Prove that 

Watch Video Solution

∣
∣
∣
∣
∣

ax by cz

x2 y2 z2

1 1 1

∣
∣

∣

∣
∣

=
∣
∣

∣

∣
∣

a b c

x y z

yz xz xy

∣
∣

∣

∣
∣

12. for  Prove that 

Watch Video Solution

x, x, z > 0

∣
∣

∣

∣
∣

1 logx y logx z

logy x 1 logy z

logz x logz y 1

∣
∣

∣

∣
∣

= 0

https://dl.doubtnut.com/l/_kcZ5CY5P3ioP
https://dl.doubtnut.com/l/_ygOzHJLZtYzY
https://dl.doubtnut.com/l/_glCKS1OJ8J7w
https://dl.doubtnut.com/l/_B2aAzgOSgTJ3


13. witout expanding at any stage Prove that 

Watch Video Solution

∣
∣
∣
∣

0 a −b

−a 0 −c

b c 0

∣
∣

∣
∣

= 0

14. consider the fourth -degree polynomial equation 

 


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

Watch Video Solution

∣
∣
∣
∣
∣

a1 + b1x
2 a1x

2 + b1 c1

a2 + b2x
2 a2x

2 + b2 c2

a3 + b3x
2 a3x

2 + b3 c3

∣
∣

∣

∣
∣

= 0

15. Let .
Show that 
is contant.

Watch Video Solution

Δr =

∣
∣

∣

∣
∣

r − 1 n 6

(r − 1)
2

2n2 4n − 2

(r − 1)
3

3n3 3n2 − 3n

∣
∣

∣

∣
∣

n

∑
r= 1

Δr

https://dl.doubtnut.com/l/_o1MbTeEaMkLt
https://dl.doubtnut.com/l/_YSAxkqRwjNYL
https://dl.doubtnut.com/l/_itGVOHBjmzgB


16. Find the value of 

Watch Video Solution

∣
∣
∣
∣

41 1 5

79 7 9

29 5 3

∣
∣

∣
∣

17. Find the value of determinant

Watch Video Solution

∣
∣√(13) + √32√5√5√(15) + √(26)5√(10)3 + √(65)√(15)5∣

∣

18. Find the value of the determinant


Watch Video Solution

∣
∣
∣
∣
∣
∣

1 1 1 1

1 2 3 4

1 3 6 10

1 4 10 20

∣
∣

∣

∣

∣
∣

19. Using properties of determinants. Prove that

|sinα cosα cos(α + δ)sinβ cos β cos(β + δ)sinγ cos γ cos(γ + δ)| = 0

https://dl.doubtnut.com/l/_T9Fguoeh1EjM
https://dl.doubtnut.com/l/_Vb8RvsPqjntT
https://dl.doubtnut.com/l/_rzckItDoSe5m
https://dl.doubtnut.com/l/_6siCEFdLwvzM


Watch Video Solution

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

Watch Video Solution

∣
∣
∣
∣

x − 2 2x − 3 3x − 4

x − 4 2x − 9 3x − 16

x − 8 2x − 27 3x − 64

∣
∣

∣
∣

= 0

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

Watch Video Solution

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

22. prove that = 

Watch Video Solution

⎡
⎢
⎣

a − b − c 2a 2a

2b b − c − a 2b

2c 2c c − a − b

⎤
⎥
⎦

(a + b + c)
3

https://dl.doubtnut.com/l/_6siCEFdLwvzM
https://dl.doubtnut.com/l/_qiVILEm3gRsA
https://dl.doubtnut.com/l/_mO7FOWuXhw7l
https://dl.doubtnut.com/l/_u0cSj6xlbYxl


23.  are three- digit positive integer such that

each  is a mulptiple of 19 then prove that det  is

divisible by 19.

Watch Video Solution

 if xi = aibiCi, i = 1, 2, 3

xi

⎧⎪
⎨
⎪⎩

a1 a2 a3

b1 b2 b3

c1 c2 c3

⎫⎪
⎬
⎪⎭

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


 .Show that either 


.

Watch Video Solution

Δ = |b + + aa + bc + aa + + ca + + + a| = 0

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

25. Find the value of the determinant 
are

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

Watch Video Solution

|baabpqr111|, wherea, b, andc

https://dl.doubtnut.com/l/_CQqzVvStQkqq
https://dl.doubtnut.com/l/_yQUstWVEOiud
https://dl.doubtnut.com/l/_YmLSSwoUziQv


26. 

Watch Video Solution

 if a1, a2, a3…. .  are in A.P, then find the value  of the following determ

∣
∣
∣
∣
∣

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

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

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

27. Prove that 

View Text Solution

∣
∣
∣
∣
∣

1 βγ + αδ β2γ2 + α2δ2

1 γα + βδ γ2α2 + β2δ2

1 αβ + γδ α2β2 + γ2δ2

∣
∣

∣

∣
∣

= 0

28. Prove that

a)

Watch Video Solution

∣∣a, b + c, a2, b, c + a, b2, c, a + b, c2∣∣ = − (a + b + c) × (a − b)(b − c)(c −

https://dl.doubtnut.com/l/_ai0Xh1tOEn5D
https://dl.doubtnut.com/l/_zvcICtL2xRXf
https://dl.doubtnut.com/l/_zuHyvowqLqSw


29. Prove that

Watch Video Solution

∣∣x
2x2 − (y − z)2

yzy2y2 − (z − x)2
zxz2z2 − (x − y)2

xy∣∣ = (x − y)(y − z)

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

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

Watch Video Solution

∣
∣
∣
∣
∣

a a3 a4 − 1

b b3 b4 − 1

c c3 c4 − 1

∣
∣

∣

∣
∣

31. Prove that 

Watch Video Solution

∣
∣
∣
∣
∣

a2 + 1 ab ac

ab b2 + 1 bc

ac bc c2 + 1

∣
∣

∣

∣
∣

= 1 + a2 + b2 + c2

https://dl.doubtnut.com/l/_5KEmzVu3MPs4
https://dl.doubtnut.com/l/_75IVHHZg7EMV
https://dl.doubtnut.com/l/_YfKiVbD6K0jW


32. prove that  


Watch Video Solution

∣
∣
∣
∣
∣

(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

33. Let a,b,c be real numbers with . Show that the

equation  represents

a straight line.

Watch Video Solution

a2 + b2 + c2 = 1

∣
∣
∣
∣
∣

ax − by − c bx + ay cx + a

bx + ay −ax + by − c cy + b

cx + a cy + b −ax − by + c

∣
∣

∣

∣
∣

= 0

34. If 
 then prove
 that


independent of a,b,c?

a2 + b2 + c2 = 1,

∣
∣
∣
∣
∣

a2 + (b2 + c2)cosθ ab(1 − cosθ) ac(1 − cosθ)

ba(1 − cosθ) b2(c2 + a2)cosθ bc(1 − cosθ)

ca(1 − cosθ) cb(1 − cosθ) c2 + (a2 + b2)cosθ

∣
∣

∣

∣
∣

https://dl.doubtnut.com/l/_mrULm2bQnMD2
https://dl.doubtnut.com/l/_6KBPNqJJOhxv
https://dl.doubtnut.com/l/_yeGGJ6Wf4e9G


Watch Video Solution

35. Find the area of a triangle whose vertices are

Watch Video Solution

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

36. If the lines


 are

concurrent, show that the points 
 are

collinear.

Watch Video Solution

a1x + b1y + 1 = 0,  a2x + b2y + 1 = 0 and a3x + b3y + 1 = 0

(a1, b1),  (a2, b2)and (a3, b3)

37. The number of values of 
 for which the lines 
 ,



and 
are concurrent is
(a).0 (b) 1
(c) 2

(d) infinite

W t h Vid S l ti

a 2x + y − 1 = 0

ax + 3y − 3 = 0, 3x + 2y − 2 = 0

https://dl.doubtnut.com/l/_yeGGJ6Wf4e9G
https://dl.doubtnut.com/l/_fGvmXwU6yMBQ
https://dl.doubtnut.com/l/_z0hob53NfQNV
https://dl.doubtnut.com/l/_82z8fzUckfuO


Watch Video Solution

38. If the lines 

being
 distinct and different from 
 are
 concurrent, then prove that

Watch Video Solution

ax + y + 1 = 0, x + by + 1 = 0andx + y + c = 0(a, b, c

1)

+ + = 1.
1

1 − a

1

1 − b

1

1 − c

39. Find the value of 
 if 

represents a pair of straight lines.

Watch Video Solution

λ 2x2 + 7xy + 3y2 + 8x + 14y + λ = 0

40. show that the determinant 

 


is always non- negative.

Watch Video Solution

∣
∣
∣
∣
∣

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

∣
∣

∣

∣
∣

https://dl.doubtnut.com/l/_82z8fzUckfuO
https://dl.doubtnut.com/l/_W2KuMDbKUQ0O
https://dl.doubtnut.com/l/_I0XRY7lFKf9D
https://dl.doubtnut.com/l/_XQtwhJqcZPAA


41. Factorize the following

Watch Video Solution

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

42. prove that  


 


Watch Video Solution

∣
∣
∣
∣
∣

(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)

43. If 
 are real
 numbers, then without expanding at any stage,

show that

Watch Video Solution

α, β, γ

|1 cos(β − α)cos(γ − α)cos(α − β)1cos(γ − β)cos(α − γ)cos(β − γ)1| = 0

https://dl.doubtnut.com/l/_XQtwhJqcZPAA
https://dl.doubtnut.com/l/_LDHSvzWrnp0P
https://dl.doubtnut.com/l/_D6X9R1P3ZcIE
https://dl.doubtnut.com/l/_nys6M4HWXBHQ


44. If 
 then find
 the value of


Watch Video Solution

∣
∣
∣
∣
∣

1 x x2

x x2 1

x2 1 x

∣
∣

∣

∣
∣

= 3,

∣
∣
∣
∣
∣

x3 − 1 0 x − x4

0 x − x4 x3 − 1

x − x4 x3 − 1 0

∣
∣

∣

∣
∣

45. Show that  =


Watch Video Solution

∣
∣
∣
∣
∣

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

∣
∣

∣

∣
∣

.

46.  then find the values of f(0)

and f' .

Watch Video Solution

 Let  =

∣
∣

∣
∣

cos x sinx cos x

cos 2x sin 2x 2 cos 2x

cos 3x sin 3x 3 cos 3x

∣
∣

∣
∣

(π/2)

https://dl.doubtnut.com/l/_nys6M4HWXBHQ
https://dl.doubtnut.com/l/_fST2PC0BtpXP
https://dl.doubtnut.com/l/_Zx9g04sWVs32
https://dl.doubtnut.com/l/_unx7qkNJfI6l


47. If 
then find
the value of

Watch Video Solution

f(x) =
∣
∣
∣
x∩ !2 cos x 4 sinx 8

∣
∣
∣

cos(nπ)

2

sin(nπ)

2

([f(x)])x= 0

.
n ∈ z.

dn

dx
n

48. If  and 
 are
 differentiable functions of  and =


 prove that
 =

Watch Video Solution

f, g, h x (δ)

∣
∣
∣
∣
∣

f g h

(xf)' (xg)' (xh)'

(x2f)' ' (x2g)' ' (x2h)' '

∣
∣

∣

∣
∣

δ ′

∣
∣
∣
∣
∣

f g h

f' g' h

(x3f' ' )' (x3g' ' )' (x3h' ' )'

∣
∣

∣

∣
∣

49. Let 
 be a
 repeated root of a quadratic equation


 be
 polynomials of degrees 3, 4, and 5,

respectively, then show that

α

f(x) = 0andA(x), B(x), C(x)

https://dl.doubtnut.com/l/_unx7qkNJfI6l
https://dl.doubtnut.com/l/_QTFxiyrqi8sJ
https://dl.doubtnut.com/l/_3v3eCDdXcqoA
https://dl.doubtnut.com/l/_fVn2zkLbE1cw



 is
divisible by 

, where prime 
denotes the derivatives.

Watch Video Solution

|A(x)B(x)C(x)A(α)B(α)C(α)A' (α)B' (α)C' (α)| f(x)

(' )

50. if  then show that  

and that  where s denotes the sum of all the

cofactors of all the elements in 

Watch Video Solution

Δ(x) =

∣
∣

∣
∣

a1 + x b1 + x c1 + x

a2 + x b2 + x c2 + x

a3 + x b3 + x c3 + x

∣
∣

∣
∣

Δ(x) = 0

Δ(x) = Δ(0) + sx.

Δ(0)

51.  then find the value of  


without expanding .

Watch Video Solution

 If Δ(x) =

∣
∣

∣
∣

1   x2   x2

6      4x      3
9      x     − 7

∣
∣

∣
∣

1

∫

0

Δ(x)dx

Δ(x)

https://dl.doubtnut.com/l/_fVn2zkLbE1cw
https://dl.doubtnut.com/l/_doPgqfkyvEr5
https://dl.doubtnut.com/l/_0tP5x8xQp0Qi


52. Find the value of 
 if the
 system of equation 


 (i)
posses unique
solution
 (ii)

infinite
solutions

Watch Video Solution

a and b

a2x − by = a2 − b and bx − b2y = 2 + 4b

53. If a system of three linear equations


 is
 consistent,

then prove that 
are in H.P.

Watch Video Solution

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

a, b, c

54. Solve by Cramers rule
 
 


Watch Video Solution

x + y + z = 6 x − y + z = 2

3x + 2y − 4z = − 5

https://dl.doubtnut.com/l/_nKTihXM4bt1K
https://dl.doubtnut.com/l/_ldmzNthkkcB8
https://dl.doubtnut.com/l/_rWxMdsVhqQYm


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

 has i no solution ii

a unique solution iii in finitely many solutions.

Watch Video Solution

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

56. If 
 have a

nontrivial solution, find the value of 

Watch Video Solution

2ax − 2y + 3z = 0, x + ay + 2z = 0, and, 2x + az = 0

a.

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

nontrival solution over the set of
 rationals:


 Also find the

solution for this value of 

Watch Video Solution

k,

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

k.

https://dl.doubtnut.com/l/_k3zkE2y26RHw
https://dl.doubtnut.com/l/_zm3mOBxhchhq
https://dl.doubtnut.com/l/_bmIamRUEnqoB


Example

1. Prove that:


Watch Video Solution

∣
∣
∣
∣

−2a a + b a + c

b + a −2b b + c

c + a c + b −2c

∣
∣

∣
∣

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

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

Watch Video Solution

∣
∣
∣
∣
∣

b2c2 bc b + c

c2a2 ca c + a

a2b2 ab a + b

∣
∣

∣

∣
∣

= 0

3. Prove that

Watch Video Solution

|ax − by − czay + bxcx + azay + bxby − cz − axbz + cycx + azbz + cycz

https://dl.doubtnut.com/l/_Jmiu3Glp7D7N
https://dl.doubtnut.com/l/_R2BKgfO42uKI
https://dl.doubtnut.com/l/_amlDqGY9CeG5


4. If 
 is a polynomial of degree 
 prove that


Watch Video Solution

f(x) < 3,

|1af(a) /(x − a)1bf(b) /(x − b)1cf(c) /(x − c)| ÷ ∣∣1aa
21 ^ 21 ^ 2∣∣ =

(x −

5. Let 
 . Expressing 
 as

the product of two determinants, show that 

Watch Video Solution

△ =
∣
∣

∣
∣

2a1b1 a1b2 + a2b1 a1b3 + a3b1

a1b2 + a2b1 2a2b2 a2b3 + a3b2

a1b3 + a3b1 a3b2 + a2b3 2a3b3

∣
∣

∣
∣

△ = 0

6. Find the value of 

Watch Video Solution

∣
∣
∣
∣
∣
∣
∣

cos( ) cos( ) cos( )

cos( ) cos( ) cos( )

1 cos( ) cos( )

∣
∣

∣

∣

∣

∣
∣

2π
63

3π
70

4π
77

π

72
2π
80

3π
88

π

90
2π
99

https://dl.doubtnut.com/l/_tbgu1YUr7sbq
https://dl.doubtnut.com/l/_VbQN2d7FXlNx
https://dl.doubtnut.com/l/_N7vYPsbqXHcJ


7.  .Then find 

Watch Video Solution

Letf(t) =

∣
∣

∣
∣

cos t t 1

2 sin t t 2t

sin t t t

∣
∣

∣
∣

lim
t→ 0

f(t)

t2

8. if  and 

Then find the value of 

View Text Solution

x2
1 + 2y2

1 + 3z2
1 = x2

2 + 2y2
2 + 3z2

2 = x2
3 + 2y2

3 + 3z2
3 = 2

x2x3 + 2y2y3 + 3z2z3 = x3x1 + 2y3y1 + 3z3z1 = x1x2 + 2y1y2 + 3z1z2 =

∣
∣
∣
∣
∣

x1 y1 z1

x2 y2 z2

x3 y3 z3

∣
∣

∣

∣
∣

9. Let  and  be the roots of the equation 

and  respectively. If the system of equations 

 and  has a non trivial solution then prove

that 

Watch Video Solution

α1, α2 β1, β2 ax2 + bx + c = 0

px2 + qx + r = 0

α1y + α2z = 0 β1y + β2z = 0

=
b2

q2

ac

pr

https://dl.doubtnut.com/l/_1ef43JXN7Kjs
https://dl.doubtnut.com/l/_aTzYFiOOP1Lt
https://dl.doubtnut.com/l/_y9oJ9EHpg6kB
https://dl.doubtnut.com/l/_73DkCChUuAsc


Concept Application Exercise 12 1

10. If  and  then 

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

Watch Video Solution

bc + qr = ca + rp = ab + pq = − 1 (abc, pqr ≠ 0)

∣
∣
∣
∣
∣

ap a p

bq b q

cr c r

∣
∣

∣

∣
∣

1. Evaluate 

Watch Video Solution

∣
∣
∣
∣
∣

cosα cos β cosα sinβ −sinα

−sinβ cos β 0

sinα cos β sinα sinβ cosα

∣
∣

∣

∣
∣

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

value of:


Watch Video Solution

∣
∣
∣
∣

tanA 1 1

1 tanB 1

1 1 tanC

∣
∣

∣
∣

https://dl.doubtnut.com/l/_73DkCChUuAsc
https://dl.doubtnut.com/l/_0ucAiw63r0RK
https://dl.doubtnut.com/l/_5PcO4NfRlGLr
https://dl.doubtnut.com/l/_5LgMhqX3SlIh


3. If 
 find the
 value of


Watch Video Solution

eiθ = cos θ + is∫hη,

∣∣1e
iπ / 3eiπ / 4e− iπ / 31ei2π / 3e− iπ / 4e− i2π / 31∣∣

4. Find the number of real root of the equation

Watch Video Solution

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

5. If  are the roots of  and 


 then find the equation whose roots are 

, and .

Watch Video Solution

α, β, γ ax3 + bx2 + cx + d = 0

∣
∣
∣
∣
∣

α β γ

β γ α

γ α β

∣
∣

∣

∣
∣

= 0, α ≠ β ≠ γ

α + β − γ, β + γ − α γ + α − β

https://dl.doubtnut.com/l/_5LgMhqX3SlIh
https://dl.doubtnut.com/l/_ZQ9K5CLOAFRJ
https://dl.doubtnut.com/l/_PUriGUdBaVfm


Concept Application Exercise 12 2

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

triangle is (0,0) then prove that 

Watch Video Solution

Ai(xi, yi)

∣
∣
∣
∣
∣

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

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

=0 if

Watch Video Solution

ω ≠ 1 ≠

∣
∣
∣
∣
∣
∣

∣
∣

∣

∣

∣
∣

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

1. Prove that the value of determinant  

where  is complex cube root of unity .

∣
∣
∣
∣
∣

1 ω ω2

ω ω2 1

ω2 1 ω

∣
∣

∣

∣
∣

= 0

ω

https://dl.doubtnut.com/l/_0QoO2ojgVOHo
https://dl.doubtnut.com/l/_Sy5t93Ot1Ck8
https://dl.doubtnut.com/l/_zwPFLZlHi6gN


Watch Video Solution

2. Prove that =

Watch Video Solution

∣
∣
∣
∣
∣

a a2 bc

b b2 ac

c c2 ab

∣
∣

∣

∣
∣

∣
∣

∣

∣
∣

1 1 1

a2 b2 c2

a3 b3 c3

∣
∣

∣

∣
∣

3.  

different and non- zero ) the prove that 

Watch Video Solution

 if Δ =

∣
∣

∣

∣
∣

abc b2c c2b

abc c2a ca2

abc a2b b2a

∣
∣

∣

∣
∣

= 0, (a, b, c ∈ R  and   are all 

a + b + c = 0

4. if  then prove that 

Watch Video Solution

ar = (cos 2rπ + I sin 2rπ)1 / 9

∣(a1, , a2, , a3), a4, , a5, , a6), (a7, , a8, , a9) :} ∣ = 0

https://dl.doubtnut.com/l/_zwPFLZlHi6gN
https://dl.doubtnut.com/l/_CMouc62euAZI
https://dl.doubtnut.com/l/_so2Zb5Q4Pg03
https://dl.doubtnut.com/l/_FtTiWqOFcWJy


Concept Application Exercise 12 3

5. Given 
 , then the value of 

is ___________.

Watch Video Solution

A =
∣
∣

∣

∣
∣

a b 2c

d e 2f

l m 2n

∣
∣

∣

∣
∣

, B =
∣
∣

∣

∣
∣

f 2d e

2n 4l 2m

c 2a b

∣
∣

∣

∣
∣

B/A

1. Prove that the value of the following determinant is zero:

Watch Video Solution

∣
∣
∣
∣

a1 la1 + mb1 b1

a2 la2 + mb2 b2

a3 la3 + mb3 b3

∣
∣

∣
∣

2. using properties of determinants evaluate 

Watch Video Solution

∣
∣
∣
∣

18 40 89

40 89 198

89 198 440

∣
∣

∣
∣

https://dl.doubtnut.com/l/_FzBGsqIYjqWW
https://dl.doubtnut.com/l/_gtglkw7Q1YNT
https://dl.doubtnut.com/l/_UzM2nhDtNgKx


3. Prove: 

Watch Video Solution

∣
∣
∣
∣

b + c a − b a

c + a b − c b

a + b c − a c

∣
∣

∣
∣

= 3abc − a3 − b3 − c3

4. Show that

Watch Video Solution

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

5. Solve the equation  where 

Watch Video Solution

∣
∣
∣
∣

a − x c b

c b − x a

b a c − x

∣
∣

∣
∣

= 0 a + b + c ≠ 0.

6. Show that:

|3a − a + b − a + c − b + a3b − b + c − c + a − c + b3c| = 3(a + b + c)(

https://dl.doubtnut.com/l/_UzM2nhDtNgKx
https://dl.doubtnut.com/l/_JfZFMQFESiS3
https://dl.doubtnut.com/l/_AQomaa0yWpBQ
https://dl.doubtnut.com/l/_IsRI2DLxxPfx
https://dl.doubtnut.com/l/_8vP5vtS2cn5R


Watch Video Solution

7. Using properties of determinants Prove that 

Watch Video Solution

∣
∣
∣
∣

a + b + c −c −b

−c a + b + c −a

−b −a a + b + c

∣
∣

∣
∣

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

8. Solve: 

Watch Video Solution

∣
∣
∣
∣
∣

x2 − 1 x2 + 2x + 1 2x2 + 3x + 1

2x2 + x − 1 2x2 + 5x − 3 2x2 + 4x − 3

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

∣
∣

∣

∣
∣

= 0.

9. Show that 

Watch Video Solution

∣
∣
∣
∣
∣

1 + a2 − b2 2ab −2b

2ab 1 − a2 + b2 2a

2b −2a 1 − a2 − b2

∣
∣

∣

∣
∣

= (1 + a2 + b2)
3

https://dl.doubtnut.com/l/_8vP5vtS2cn5R
https://dl.doubtnut.com/l/_wYhTSqsYU1MB
https://dl.doubtnut.com/l/_iMSHys0ULThF
https://dl.doubtnut.com/l/_iIeyt75oESDE
https://dl.doubtnut.com/l/_PhZ2kDhHHcUA


10. Show that if  


 


Watch Video Solution

x1, x2, x3 ≠ 0

∣
∣
∣
∣

x1 + a1b1 a1b2 a1b3

a2b1 x2 + a2b2 a2b3

a3b1 a3b2 x3 + a3b3

∣
∣

∣
∣

= x1x2x3(1 + + + )
a1b1

x1

a2b2

x2

a3b3

x3

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


Watch Video Solution

A, BandC

| − 1 + cosB cosC + cosB cosB cosC + cosA − 1 + cosA cosA − 1 + co

12. If  then the

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

Watch Video Solution

∣
∣
∣
∣
∣

a2 b2 c2

(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)

https://dl.doubtnut.com/l/_PhZ2kDhHHcUA
https://dl.doubtnut.com/l/_gozKOxrXcxmT
https://dl.doubtnut.com/l/_JOrCteA6oLxo


13. Prove that  


Watch Video Solution

Δ =
∣
∣

∣

∣
∣

1 1 1

a b c

bc + a2 ac + b2 ab + c2

∣
∣

∣

∣
∣

= 2(a − b)(b − c)(c − a)

14. Evaluate 

Watch Video Solution

∣
∣
∣
∣

.x C1 .x C2 .x C3

.y C1 .y C2 .y C3

.x C1 .z C2 .z C3

∣
∣

∣
∣

15. If 
 , then find the

value of 

Watch Video Solution

_ r = |2r2.3r − 14.5r − 1αβγ2n − 13n − 15n − 1|

.

16. Prove that

|1 + a11111 + b11111 + c11111 + d| = abcd(a + + + + ).
1

a

1

b

1

c

1

d

https://dl.doubtnut.com/l/_uI7GaAuhnGkg
https://dl.doubtnut.com/l/_dGuYVRXlbOai
https://dl.doubtnut.com/l/_1sUbygrrjbUA
https://dl.doubtnut.com/l/_HMWwkxHzgV2U


Hence find
 the value of the determinant if 
 are the
 roots of the

equation 

Watch Video Solution

a, b, c, d

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

17. Prove that 

Watch Video Solution

∣
∣
∣
∣
∣
∣

1 ab +

1 bc +

1 ca +

∣
∣

∣

∣

∣
∣

= 0

1
a

1
b

1
b

1
c

1
c

1
a

18. Prove the identities:


Watch Video Solution

∣
∣
∣
∣
∣

b2 + c2 ab ac

ab c2 + a2 bc

ca bc a2 + b2

∣
∣

∣

∣
∣

= 4a2b2c2

19. Show that 

Watch Video Solution

∣
∣
∣
∣

a b − c c + b

a + c b c − a

a − b b + a c

∣
∣

∣
∣

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

https://dl.doubtnut.com/l/_HMWwkxHzgV2U
https://dl.doubtnut.com/l/_S8WkDAQCNQ01
https://dl.doubtnut.com/l/_e0zJ6LfRVGar
https://dl.doubtnut.com/l/_fqE5WDjjAM88


Concept Application Exercise 12 4

1. If 
 as well as 
 are in G.P.
 with same common ratio,

then prove that the points 
are collinear.

Watch Video Solution

x1, x2, x3 y1, y2, y3

(x1, y1), (x2, y2), and(x3, y3)

2. If lines 
 are

concurrent, then prove that 
are distinct

Watch Video Solution

px + qy + r = 0, qx + ry + p = 0 and rx + py + q = 0

p + q + r = 0(where, p, q, r ).

3. if

where a,b,c are positive then prove that

(x1 − x2)2 + (y1 − y2)2 = a2, (x2 − x3)2 + (y2 − y3)2 = b2(x3 − x1)2 + (

4

∣
∣
∣
∣
∣

x1 y1 1

x2 y2 1

x3 y3 1

∣
∣

∣

∣
∣

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

https://dl.doubtnut.com/l/_fqE5WDjjAM88
https://dl.doubtnut.com/l/_f52bTKUfKmY5
https://dl.doubtnut.com/l/_BCCjQCivKakE
https://dl.doubtnut.com/l/_YXn153cn0woP


Concept Application Exercise 12 5

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

 then find the equation of its pair of

asymptoes.

Watch Video Solution

x2 + 4xy + 3y2 − 4x + 2y + 1 = 0

1. Prove that

Watch Video Solution

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

2.  is equal toΔ =

∣
∣

∣

∣
∣

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

∣
∣

∣

∣
∣

https://dl.doubtnut.com/l/_YXn153cn0woP
https://dl.doubtnut.com/l/_eHrmr3mds50c
https://dl.doubtnut.com/l/_rfNyitpyFPIF
https://dl.doubtnut.com/l/_ginOHxAk7Thp


Watch Video Solution

3. Prove that

Watch Video Solution

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

4. For all values of 
 show that


Watch Video Solution

A, B, CandP , Q, R

|cos(A − P )cos(A − Q)cos(A − R)cos(B − P )cos(B − Q)cos(B − R)cos(

5. Show that: 

Watch Video Solution

∣∣b
2 + c2abacbac2 + a2bccacba2 + b2∣∣ = 4a2b2c2

https://dl.doubtnut.com/l/_ginOHxAk7Thp
https://dl.doubtnut.com/l/_McCIyA3X7ULL
https://dl.doubtnut.com/l/_DePahtwy2oGY
https://dl.doubtnut.com/l/_2haGsyG4vWn9


Concept Application Exercise 12 6

6. Express 
 as square of a

determinant of hence evaluate if.

Watch Video Solution

Δ =

∣
∣

∣

∣
∣

2bc − a2 c2 b2

c2 2ca − b2 a2

b2 a2 2ab − c2

∣
∣

∣

∣
∣

1. Let 
 . Find the

value of .

Watch Video Solution

f(x) =

∣
∣

∣

∣
∣

cos(x + x2) sin(x + x2) −cos(x + x2)

sin(x − x2) cos(x − x2) sin(x − x2)

sin 2x 0 sin(2x2)

∣
∣

∣

∣
∣

f ′ (0)

2. If 
are three
polynomial of degree 2, then prove that


is a constant polynomial.

Watch Video Solution

f(x), g(x)andh(x)

ϕ(x) =

∣
∣

∣

∣
∣

f(x) g(x) h(x)

f' (x) g' (x) h' (x)

f' ' (x) g' ' (x) h' ' (x)

∣
∣

∣

∣
∣

https://dl.doubtnut.com/l/_yJtvpSFMg8aC
https://dl.doubtnut.com/l/_YE7JPJM73BV6
https://dl.doubtnut.com/l/_44WOdGCvle0o


3. If  where f(x) is a polynomial of degree

 then prove that 


Watch Video Solution

g(x) = ,
f(x)

(x − a)(x − b)(x − c)

< 3,

=

∣
∣

∣

∣
∣

1 a f(a)(x − a)
− 2

1 b f(b)(x − b)
− 2

1 c f(c)(x − c)
− 2

∣
∣

∣

∣
∣

÷

∣
∣

∣

∣
∣

a2 a 1

b2 b 1

c2 c 1

∣
∣

∣

∣
∣

.
dg(x)

dx

4.  and 

 theb find the value of .

Watch Video Solution

 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)

∣
∣

∣

∣
∣

f(0) = 2 Σ30
r= 1|f(r)|

5.  then find the value of 

Watch Video Solution

f(x) =
∣
∣

∣

∣
∣

cos x x 1

2 sinx x2 2x

tanx x 1

∣
∣

∣

∣
∣

lim
x→ 0

f(x)

x

https://dl.doubtnut.com/l/_44WOdGCvle0o
https://dl.doubtnut.com/l/_C8cv3rdM7Zsx
https://dl.doubtnut.com/l/_aqybCZNXkZkY
https://dl.doubtnut.com/l/_WFVUf8CWgPBD


Concept Application Exercise 12 7

1. Find the following system of equations is
 consistent,


 
 +=1,

then find
the value of 

Watch Video Solution

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

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

a.

2. Solve the system of the equations:
 ,

,  .

Watch Video Solution

ax + by + cz = d

a2x + b2y + c2z = d2 a3x + b3y + c3z = d3

3. consider the system of equations : ltbr.  


 


 


3x − y + 4z = 3

x + 2y − 3z = − 2

6x + 5y + λz = − 3

https://dl.doubtnut.com/l/_WFVUf8CWgPBD
https://dl.doubtnut.com/l/_DBHybXHyfTqE
https://dl.doubtnut.com/l/_v3LQPtGg36mf
https://dl.doubtnut.com/l/_EhecOEfcLKv3


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

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

Watch Video Solution

λ

= = z
7x − 4

−5

7y + 9

13

4. If the equation


 are

consistent, then prove that 

Watch Video Solution

2x + 3y + 1 = 0, 3x + y − 2 = 0, and ax + 2y − b = 0

a − b = 2.

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

 and 

 show that 


Watch Video Solution

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

(p1 + λq1)x + (p2 + λq2)y + (p3 + λq3)z = 0

λ = −
∣
∣

∣

∣
∣

a1 b1 c1

a2 b2 c2

p1 p2 p3

∣
∣

∣

∣
∣

÷
∣
∣

∣

∣
∣

a1 b1 c1

a2 b2 c2

q1 q2 q3

∣
∣

∣

∣
∣

https://dl.doubtnut.com/l/_EhecOEfcLKv3
https://dl.doubtnut.com/l/_oEgBzmjFHYHY
https://dl.doubtnut.com/l/_rhs1c9mHh7ol


Single Correct Answer Type

1. if  then maximum value of  is

A. 

B. 

C. 

D. None of these

Answer: B

Watch Video Solution

θ ∈ R Δ =

∣
∣

∣
∣

1 1 1

1 1 + sin θ 1

1 1 1 + cos θ

∣
∣

∣
∣

√3/2)

1/2

1/√2

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

A. 0

B. 

∣
∣
∣
∣
∣

pa qb rc

qc ra pb

rb pc qa

∣
∣

∣

∣
∣

pa + qb + rc

https://dl.doubtnut.com/l/_8uHXHNUj1RQ7
https://dl.doubtnut.com/l/_zpjLFTqW9yWd


C. 1

D. none of these

Answer: A

Watch Video Solution

3. If 
 are the roots of 
 then the value of the

determinant 
is
 
b. 
c. 
d. 

A. p

B. q

C. 0

D. r

Answer: C

Watch Video Solution

α, β, γ px3 + qx2 + r = 0,

∣
∣
∣
∣
∣

αβ βγ γα

βγ γα αβ

γα αβ βγ

∣
∣

∣

∣
∣

p q 0 r

https://dl.doubtnut.com/l/_zpjLFTqW9yWd
https://dl.doubtnut.com/l/_ixc5PeWj6ldr


4. If 
 are the roots of the equation 


 is equal to



 


A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

f(x) = a = bx + cx2andα, β, γ

x3 = 1, then|abcbcacab| 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)

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)

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

under
consideration, and 
 then the

value of the determinant
 
 is
 
b. 


c. 
d. none of these

[]

−1 ≤ x < 0, 0 ≤ y < 1, 1 ≤ a < 2,

|[x] + 1[y][z][x][y] + 1[z][x][y][z] + 1| [x]

[y] [z]

https://dl.doubtnut.com/l/_zQRYj6FgrLIY
https://dl.doubtnut.com/l/_ilEDUMGhAHVH


A. 

B. 

C. 

D. none of these

Answer: C

Watch Video Solution

[x]

[y]

[z]

6. if a=cos 0 + i sin 0,=cos 20 -i sin 20, c= cos3 0 + I sin 3 0 and if

 then

A. 

B. 

C. 

D. none of these

∣
∣
∣
∣

a b c

b c a

c a b

∣
∣

∣
∣

= 0

0 = 2kπ, k ∈ Z

0 = (2k + 1)πk ∈ Z

0 = (4k + 1)πk ∈ Z

https://dl.doubtnut.com/l/_ilEDUMGhAHVH
https://dl.doubtnut.com/l/_I7kKFo8QXKPG


Answer: A

Watch Video Solution

7. If 
then


equals
a. 
b. 
c. 
d. 

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

∣
∣
∣
∣
∣

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

n 1 −1 2 −2

1

−1

2

−2

https://dl.doubtnut.com/l/_I7kKFo8QXKPG
https://dl.doubtnut.com/l/_uTSZ9vYhMrSZ


8. If the determinant  is expanded in powers of

, then the constant term is

A. 1

B. 0

C. -1

D. 2

Answer: C

Watch Video Solution

∣
∣
∣
∣
∣

cos 2x sin2 x cos 4x

sin2 x cos 2x cos2 x

cos 4x cos2 x cos 2x

∣
∣

∣

∣
∣

sinx

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

then minimum value of determinant is :

A. -2

B. -4

3 × 3

https://dl.doubtnut.com/l/_Km889b8hEthW
https://dl.doubtnut.com/l/_xTvoDh1GAppZ


C. 0

D. -8

Answer: B

Watch Video Solution

10. If 
 are angles of a triangles, then the value of



is 
b. 
c. 
d. 

A. 1

B. -1

C. -2

D. -4

Answer: D

Watch Video Solution

A, B, C

e2iAe− iCe− iBe− iCe2iBe− iAe− iBe− iAe2iC 1 −1 −2 −4

https://dl.doubtnut.com/l/_xTvoDh1GAppZ
https://dl.doubtnut.com/l/_LewdzXcLqSEz
https://dl.doubtnut.com/l/_cjJpASAmIrTp


11. If 
are different, then the value of 
is
a.


b. 
c. 
d. 

A. a

B. c

C. b

D. 0

Answer: D

Watch Video Solution

a, b, c

∣
∣

∣

∣
∣

0 x2 − a x3 − b

x2 + a 0 x2 + c

x4 + b x − c 0

∣
∣

∣

∣
∣

b c b 0

12. if the value of the determinant  is positivie then 

A. 

B. 

∣
∣
∣
∣

a 1 1

1 b 1

1 1 c

∣
∣

∣
∣

(a, b, c < 0)

abc > 1

abc > − 8

https://dl.doubtnut.com/l/_cjJpASAmIrTp
https://dl.doubtnut.com/l/_8u7CUaVbzsKC


C. 

D. 

Answer: B

Watch Video Solution

abc > − 8

abc > − 2

13. if  are respectively the cofactors of the elements

 of the determinant 

 then the value of  is equal to

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

A1, B1, C1…….

a1, b1, c1……

Δ =

∣
∣

∣
∣

a1 b1 c1

a2 b2 c2

a3 b3 c3

∣
∣

∣
∣

, Δ ≠ 0
∣
∣
∣

B2 C2

B3 C3

∣
∣
∣

a2
1Δ

a1Δ

a1Δ2

a2
1Δ2

https://dl.doubtnut.com/l/_8u7CUaVbzsKC
https://dl.doubtnut.com/l/_26IjvqDWcAVZ


14. If 
 are in G.P. then the value of 

depends on
 
b. 
c. 
d. independent of 

A. x and y

B. x and z

C. y and z

D. independent of x,y and z

Answer: D

Watch Video Solution

a, b, c, d, e, andf ∣∣a
2d2xb2e2yc2f 2z∣∣

xandy xandz yandz x, y, andz

15. Let 
 then value of 
 is
 a. none-negative b.

none-positive
c. negative
d. positive

A. non-negative

x < 1,

∣
∣

∣

∣
∣

x2 + 2 2x + 1 1

2x + 1 x + 2 1

3 3 1

∣
∣

∣

∣
∣

https://dl.doubtnut.com/l/_26IjvqDWcAVZ
https://dl.doubtnut.com/l/_G9NC4enG5sdc
https://dl.doubtnut.com/l/_NcMjxDv6CaCO


B. non- positive

C. begative

D. positive

Answer: C

Watch Video Solution

16. The value of  is equal to

A. 

B. 

C. 

D. none of these

Answer: B

Watch Video Solution

∣
∣
∣
∣
∣

−1 2 1

3 + 2√2 2 + 2√2 1

3 − 2√2 2 − 2√2 1

∣
∣

∣

∣
∣

0

−16√2

−8√2

https://dl.doubtnut.com/l/_NcMjxDv6CaCO
https://dl.doubtnut.com/l/_26aVjE8l9zsQ


17. Let 
 be the set of third order determinant that can

be made with the
 distinct non-zero real numbers 
 Then



b. 
c. 
d. none of these

A. 

B. 

C. 

D. None of these

Answer: B

Watch Video Solution

{D1, D2, D3, Dn}

a1, a2, aq.

n

∑
i= 1

Di = 1
n

∑
i= 1

Di = 0 Di − Dj, ∀i, j

n

Σ
i= 1

Di = 1

n

Σ
i= 1

Di = 0

DiDj, ∀I, j

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

 is

A. 0

Δ =

∣
∣

∣

∣
∣

a1 + b1w a1w
2 + b1 c1 + b1 ¯̄̄w

a2 + b2w a2w
2 + b2 c2 + b2 ¯̄̄w

a3 + b3w a3w
2 + b3 c3 + b3 ¯̄̄w

∣
∣

∣

∣
∣

https://dl.doubtnut.com/l/_26aVjE8l9zsQ
https://dl.doubtnut.com/l/_UJIfju5qyJjI
https://dl.doubtnut.com/l/_iague1EU8TGB


B. -1

C. 2

D. none of these

Answer: A

Watch Video Solution

19. If 
 one root of 
 is


b. 
c. 
d. 

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

a + b + c = 0, |a − xcbcb − xabac − x| = 0 x = 1

x = 2 x = a2 + b2 + c2 x = 0

x = 1

x = 2

x = a2 + b2 + c2

x = 0

https://dl.doubtnut.com/l/_iague1EU8TGB
https://dl.doubtnut.com/l/_RZmSvZ9c6Nd4


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

, is

A. 1

B. 0

C. 2a

D. a

Answer: B

Watch Video Solution

∣
∣
∣
∣
∣

a + 2 a + 3 a + 2y

a + 3 a + 4 a + 2y

a + 4 a + 5 a + 2z

∣
∣

∣

∣
∣

21. If  are in G.P. then the value of determinant 

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

A. 1

a1, a2, a3, .......

∣
∣
∣
∣
∣

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)

∣
∣

∣

∣
∣

https://dl.doubtnut.com/l/_RZmSvZ9c6Nd4
https://dl.doubtnut.com/l/_W3QF2MP8BJqb
https://dl.doubtnut.com/l/_JThYRnX0T0hq


B. 0

C. 2a

D. a

Answer: B

Watch Video Solution

22. Value of 
 are nonzero real

number, is equal to
 
b. 
c. 
d. 

A. xyz

B. 2xyz

C. 3xyz

D. 4xyz

Answer: D

Watch Video Solution

|x + yzzxy + zxyyz + x|, wherex, y, z

xyz 2xyz 3xyz 4xyz

https://dl.doubtnut.com/l/_JThYRnX0T0hq
https://dl.doubtnut.com/l/_dEvydSKNxiFH


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


 
b. 
c. 
d. 

A. 2

B. 0

C. 1

D. -3

Answer: B

Watch Video Solution

|x − 6 − 12 − 3 × − 3 − 32 × + 2| = 0? 2 0 1 −3

24. The value of the determinant 
 is


 


A. 

∣∣kak
2 + a21kbk2 + b21kck2 + c21∣∣

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)

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

https://dl.doubtnut.com/l/_dEvydSKNxiFH
https://dl.doubtnut.com/l/_9hWof0mAlyYS
https://dl.doubtnut.com/l/_ixV2kVktaOB0


B. 

C. 

D. 

Answer: C

Watch Video Solution

kabc(a2 + b2 + c2)

k(a − b)(b − c)(c − a)

k(a + b − c)(b + c − a)(c + a − b)

25. If  


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

 vanishes when

A. 

B. 

C. 

D. 

∣
∣
∣
∣
∣

1 1 1

a b c

a3 b3 c3

∣
∣

∣

∣
∣

= (a − b)(b − c)(c − a)(a + b + c)

∣
∣
∣
∣
∣

1 1 1

(x − a)2 (x − b)2 (x − c)2

(x − b)(x − c) (x − c)(x − a) (x − a)(x − b)

∣
∣

∣

∣
∣

a + b + c = 0

x = (a + b + c)
1

3

x = (a + b + c)
1

2

x = a + b + c

https://dl.doubtnut.com/l/_ixV2kVktaOB0
https://dl.doubtnut.com/l/_hYHER3JrbpuX


Answer: B

Watch Video Solution

26. If 
 , then 


 represents a. a straight line
 parallel to x-axis
 b. a straight line

parallel to y-axis
c. parabola
d. a straight line with
negative slope

A. a straight line parallet to x-axis

B. a striaght line parallel to y-axis

C. parabola

D. a striaght line with negative slope

Answer: B

Watch Video Solution

f ′ (x) =
∣
∣

∣

∣
∣

mx mx − p mx + p

n n + p n − p

mx + 2n mx + 2n + p mx + 2n − p

∣
∣

∣

∣
∣

y = f(x)

https://dl.doubtnut.com/l/_hYHER3JrbpuX
https://dl.doubtnut.com/l/_7WD7QS1RKRq5


27.  then x is

equal to

A. 0

B. -9

C. 3

D. none of these

Answer: B

Watch Video Solution

 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

28. If 
 then value of 


is
 
b. 
c. 
d. none of these

A. n

B. n-1

∣
∣
∣
∣
∣

xn xn+ 2 x2n

1 xa a

xn+ 5 xa+ 6 x2n+ 5

∣
∣

∣

∣
∣

= 0, ∀x ∈ R, wheren ∈ N,

a n n − 1 n + 1

https://dl.doubtnut.com/l/_QcQwnaNRnjFf
https://dl.doubtnut.com/l/_Xk5OaJlHQo4z


C. n+1

D. none of these

Answer: C

Watch Video Solution

29. for the equation 

A. There are exactly two distinct roots

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

∣
∣
∣
∣
∣

1 x x2

x2 1 x

x x2 1

∣
∣

∣

∣
∣

= 0

https://dl.doubtnut.com/l/_Xk5OaJlHQo4z
https://dl.doubtnut.com/l/_272VAo3HHJSE
https://dl.doubtnut.com/l/_BvYvPOK6hfGn


30. If 

, then 
is a polynomial of degree
 
b. 
c. 
d. 

A. 0

B. 1

C. 2

D. 3

Answer: C

Watch Video Solution

a2 + b2 + c2 = − 2andf(x) =

∣∣1 + a2x(1 + b2)x(1 + c2)x(1 + a2)x1 + b2x(1 + c2)x(1 + a2)x(1 + b2)x

f(x) 0 1 2 3

31. The value of the determinant  is equal to

A. 1

B. -1

C. 0

∣
∣
∣
∣
∣

1 1 1

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

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

∣
∣

∣

∣
∣

https://dl.doubtnut.com/l/_BvYvPOK6hfGn
https://dl.doubtnut.com/l/_fWaGTIE5wGsZ


D. none of these

Answer: A

Watch Video Solution

32. the value of the determinant 

 is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

∣
∣
∣
∣
∣

.n Cr− 1 .n Cr (r + 1)
n+ 2

Cr+ 1

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

Cr+ 2

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

Cr+ 3

∣
∣

∣

∣
∣

n2 + n − 1)

0

.n+ 3 Cr+ 3

.n Cr− 1 +n Cr +n Cr+ 1

https://dl.doubtnut.com/l/_fWaGTIE5wGsZ
https://dl.doubtnut.com/l/_jgWbHSCrCuRs
https://dl.doubtnut.com/l/_ufRgGju3fQ61


33. if  then

A.  has one common root

B.  has one common root

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

D. none of these

Answer: B

Watch Video Solution

f(x) =

∣
∣

∣
∣

x a a

a x a

a a x

∣
∣

∣
∣

= 0

f(x) = 0  and  f(x) = 0

f(x) = 0  and   f(x) = 0

34. If  then xyz =

A. 

B. 

C. 

D. 

x ≠ y ≠ z  and 

∣
∣

∣

∣
∣

x x2 1 + x3

y y2 1 + y3

z z2 1 + z3

∣
∣

∣

∣
∣

= 0,

1

2

−1

−2

https://dl.doubtnut.com/l/_ufRgGju3fQ61
https://dl.doubtnut.com/l/_qHlf6sZO7Y99


Answer: C

Watch Video Solution

35. if  then

 is equal to

A. 

B. 

C. 

D. none of these

Answer: C

Watch Video Solution

x ≠ 0, y ≠ 0, z ≠ 0  and   
∣
∣

∣

∣
∣

1 + x 1 1

1 + y 1 + 2y 1

1 + z 1 + z 1 + 3z

∣
∣

∣

∣
∣

= 0

x− 1 + y− 1 + z − 1

−1

−2

−3

https://dl.doubtnut.com/l/_qHlf6sZO7Y99
https://dl.doubtnut.com/l/_5jZtrRSWR1Ma


36. if  are three-digit even natural numbers

and  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

a1b1c1, a2b2c2  and  a3b3c3

Δ =

∣
∣

∣
∣

c1 a1 b1

c2 a2 b2

c3 a3 b3

∣
∣

∣
∣

 then    Δ

37.  then the value of

k is

A. 1

B. 2

 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

∣
∣

∣
∣

https://dl.doubtnut.com/l/_xDUbArdPmKwg
https://dl.doubtnut.com/l/_pOQtPZNi2CoW


C. 3

D. 4

Answer: B

Watch Video Solution

38. suppose  and

. Then

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

D =

∣
∣

∣
∣

a1 b1 c1

a2 b2 c2

a3 b3 c3

∣
∣

∣
∣

D' =

∣
∣

∣

∣
∣

a1 + pb1 b1 + qc1 c1 + ra1

a2 + pb2 b2 + qc2 c2 + ra2

a3 + pb3 b3 + qc3 c3 + ra3

∣
∣

∣

∣
∣

D' = D

D' = D(1 − pqr)

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

D' = D(1 + pqr)

https://dl.doubtnut.com/l/_pOQtPZNi2CoW
https://dl.doubtnut.com/l/_SLZibJAcpDnJ


39. The value of the determinant 

A. 1

B. -1

C. 0

D. 

Answer: C

Watch Video Solution

∣
∣
∣
∣
∣
∣
∣

loga( ) loga( ) loga( )

logb( ) logb( ) logb( )

logc( ) logc( ) logc( )

∣
∣

∣

∣

∣

∣
∣

x
y

y

z

z
x

y

z

z
x

x
y

z
x

x
y

y

z

loga xyz
1

6

40. If  are respectively the pth, qth, rth terms of a G.P.,

then the value of the determinant 

, is

a > 0, b > 0, c > 0

∣
∣
∣
∣
∣

loga p 1

log b q 1

log c r 1

∣
∣

∣

∣
∣

https://dl.doubtnut.com/l/_SLZibJAcpDnJ
https://dl.doubtnut.com/l/_Of4Wf5j1AJZg
https://dl.doubtnut.com/l/_lUmWAHRBlMo8


A. 0

B. log (abc)

C. 

D. none of these

Answer: A

Watch Video Solution

−(p + q + r)

41. If 
 and discriminant of 
 is negative, then 


is 


a.  


b.  


c.  


d. 

A. 

B. 

a > 0 ax2 + 2bx + c

Δ =

∣
∣

∣
∣

a b ax + b

b c bx + c

ax + b bx + c 0

∣
∣

∣
∣

+ve

(ac − b)2(ax2 + 2bx + c)

−ve

0

+ve

(ac − b)2)(ax2 + 2bx + c)

https://dl.doubtnut.com/l/_lUmWAHRBlMo8
https://dl.doubtnut.com/l/_ncxHpBtvfRSR


C. 

D. 

Answer: C

Watch Video Solution

−ve

0

42. The number of distinct real roots of  in the

interval  is

A. 0

B. 2

C. 1

D. 3

Answer: C

Watch Video Solution

∣
∣
∣
∣

sinx cos x cos x

cos x sinx cos x

cos x cos x sinx

∣
∣

∣
∣

= 0

− ≤ x ≤
π

4

π

4

https://dl.doubtnut.com/l/_ncxHpBtvfRSR
https://dl.doubtnut.com/l/_Lx41ZneJQRjL


43. if

then n equals

A. 4

B. 6

C. 8

D. 7

Answer: D

Watch Video Solution

Dk =

∣
∣

∣

∣
∣

1 n n

2k n2 + n + 1 n2 + n

2k − 1 n2 n2 + n + 1

∣
∣

∣

∣
∣

 and  Σn
k= 1Dk = 56

44. the value of 

A. 

B. 

Σn
r= 2( − 2)r

∣
∣

∣

∣
∣

n− 2Cr− 2
n− 2Cr− 1

n− 2Cr

−3 1 1

2 −1 0

∣
∣

∣

∣
∣

(n > 2)

2n − 1 + ( − 1)
n

2n + 1 + ( − 1)
n− 1

https://dl.doubtnut.com/l/_rOh7MQa9ZSuL
https://dl.doubtnut.com/l/_WyYcTKKHBrDQ


C. 

D. none of these

Answer: A

Watch Video Solution

2n − 3 + ( − 1)n

45. if  then

A. 

B. 

C. 

D. none of these

Answer: A

Watch Video Solution

Δ =

∣
∣

∣

∣

∣
∣

3 4 5 x

4 5 6 y

5 6 7 z

x y z 0

∣
∣

∣

∣

∣
∣

= 0

x, y, z  are in A.P.

x, y, z  are in G.P 

x, y, z  are in H.P 

https://dl.doubtnut.com/l/_WyYcTKKHBrDQ
https://dl.doubtnut.com/l/_7r7kvR7YHca7
https://dl.doubtnut.com/l/_VfwhwwG6uNOe


46. Roots of the equations  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

Watch Video Solution

∣
∣
∣
∣
∣
∣

x m n 1

a x n 1

a b x 1

a b c 1

∣
∣

∣

∣

∣
∣

= 0

47. If 
 are different from zero and 


 then the value of the expression 


is
a.
 
b. 
c. 
d. 

A. 0

x, y, z

Delta =
∣
∣

∣

∣
∣

a b − y c − z

a − x b c − z

a − x b − y c

∣
∣

∣

∣
∣

= 0,

+ +
a

x

b

y

c

z
0 −1 1 2

https://dl.doubtnut.com/l/_VfwhwwG6uNOe
https://dl.doubtnut.com/l/_MS4LzWsl8s7d


B. -1

C. 1

D. 2

Answer: D

Watch Video Solution

48. about to only mathematics

A. 0

B. 3

C. 6

D. 12

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_MS4LzWsl8s7d
https://dl.doubtnut.com/l/_OAigG1sB8gO2
https://dl.doubtnut.com/l/_iJFK6j7T3I2w


49. In triangle ABC, if

 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

∣
∣
∣
∣
∣
∣

1 1 1

cot( ) cot( ) cot( )

tan( ) + tan( ) tan( ) + tan( ) tan( ) + tan( )

∣
∣

∣

∣

∣
∣

A

2
B

2
C

2

B

2
C

2
C

2
A

2
A

2
B

2

50. If 
 , then the line 
 posses

through the fixed point which is

∣
∣
∣
∣

a b − c c + b

a + c b c − a

a − b a + b c

∣
∣

∣
∣

= 0 ax + by + c = 0

https://dl.doubtnut.com/l/_iJFK6j7T3I2w
https://dl.doubtnut.com/l/_I00BTSlQ9Epa


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

(1, 2)

(1, 1)

( − 2, 1)

(1, 0)

51. The determinant  is equal to

A. (a) 

B. (b)

C. (c) 

D. (d)

Answer: D

∣
∣
∣
∣
∣

y2 −xy x2

a b c

a' b' c'

∣
∣

∣

∣
∣

∣
∣
∣

bx + ay cx + by

b' x + a' y c' x + b' y

∣
∣
∣

∣
∣
∣

ax + by bx + cy

a' x + b' y b' x + c' y

∣
∣
∣

∣
∣
∣

bx + cy ax + by

b' x + c' y a' x + b' y

∣
∣
∣

∣
∣
∣

ax + by bc + cy

a' x + b' y b' x + c' y

∣
∣
∣

https://dl.doubtnut.com/l/_I00BTSlQ9Epa
https://dl.doubtnut.com/l/_LTfro8CLz4Th


Watch Video Solution

52. Let  three mutually prependicular

unit vectors then the value of  is equal to

A. zero

B. 

C. 

D. none of these

Answer: B

Watch Video Solution

→ar = xr î + yr ĵ + zrk̂, r = 1, 2, 3

∣
∣
∣
∣
∣

x1 x2 x3

y1 y2 y3

z1 z2 z3

∣
∣

∣

∣
∣

±1

±2

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

x4

x7

https://dl.doubtnut.com/l/_LTfro8CLz4Th
https://dl.doubtnut.com/l/_zMZQ0xV8JdO9
https://dl.doubtnut.com/l/_5Ng1WMErsIa7


.Then  is equal to

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

Δ1Δ2

Δ6
2

Δ4
2

Δ3
2

Δ2
2

54. the value of the determinant 

 is

A. dependant on 

B. dependant on 

C. dependant on 

∣
∣
∣
∣
∣
∣
∣

(a1 − b1)
2

(a1 − b2)
2

(a1 − b3)
2

(a1 − b4)
2

(a2 − b1)
2

(a2 − b2)
2

(a2 − b3)
2

(a2 − 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

∣
∣

∣

∣

∣

∣
∣

ai, i = 1, 2, 3, 4

bi, i = 1, 2, 3, 4

aij, bii = 1, 2, 3, 4

https://dl.doubtnut.com/l/_5Ng1WMErsIa7
https://dl.doubtnut.com/l/_PzZQA3dkkP6L


D. 0

Answer: D

Watch Video Solution

55. if  


The value of 

A. 144

B. 216

C. 64

D. 36

Answer: A

Watch Video Solution

Δ(x) =

∣
∣

∣

∣
∣

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

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

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

∣
∣

∣

∣
∣

,  then 

lim
h→ 0

.
⎛
⎜
⎜
⎝

⎞
⎟
⎟
⎠

 is  
Δ(π/3)

(√3)h2

https://dl.doubtnut.com/l/_PzZQA3dkkP6L
https://dl.doubtnut.com/l/_6j0AUCbLBBDF
https://dl.doubtnut.com/l/_84PNhgAtHY5t


56. Value of  depends upon

A. x only

B. only

C. only

D. none of these

Answer: D

Watch Video Solution

∣
∣
∣
∣
∣

1 + x1 1 + x1x 1 + x1x
2

1 + x2 1 + x2x 1 + x2x
2

1 + x3 1 + x3x 1 + x3x
2

∣
∣

∣

∣
∣

x1

x2

57. If =

, then he value of 
is
 
b. 
c. 
d. 

A. 8

B. 27

∣
∣
∣
∣
∣

a2 + λ2 ab + cλ ca − bλ

ab − cλ b2 + λ2 bc + aλ

ca + bλ bc − aλ c2 + λ2

∣
∣

∣

∣
∣

∣
∣

∣
∣

λ c −b

−c λ a

b −a λ

∣
∣

∣
∣

(1 + a2 + b2 + c2)
3

λ 8 27 1 −1

https://dl.doubtnut.com/l/_84PNhgAtHY5t
https://dl.doubtnut.com/l/_7JNCdkm9yMKW


C. 1

D. -1

Answer: C

Watch Video Solution

58. Let 
 Then the value of 


is equal to
a. zero b. 
c. 
d. 

A. zero

B. -16

C. 16

D. -11

Answer: D

Watch Video Solution

∣
∣
∣
∣
∣

x 2 x

x2 x 6

x x 6

∣
∣

∣

∣
∣

= Ax4 + Bx3 + Cx2 + Dx + E.

5A + 4B + 3C + 2D + E −16 11 −11

https://dl.doubtnut.com/l/_7JNCdkm9yMKW
https://dl.doubtnut.com/l/_XlnYkhNBNiRp


59.  are the given

determinants then

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

 If  Δ1 =

∣
∣

∣
∣

x b b

a x b

a a x

∣
∣

∣
∣

 and  Δ2 =
∣
∣
∣

x b

a x

∣
∣
∣

Δ1 = 3(Δ2)2

(Δ1) = 3Δ2
d

dx

(Δ1) = 3(Δ2)2d

dx

Δ1 = 3Δ
3 / 2
2

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

A. 

B. 

∣
∣
∣
∣
∣

y y1 y2

y3 y4 y5

y6 y7 y8

∣
∣

∣

∣
∣

 Where  yn =  is  
dny

dx
n

m9

m2

https://dl.doubtnut.com/l/_xrykuUnIbtCD
https://dl.doubtnut.com/l/_SVVo89w2x1se


C. 

D. 0

Answer: D

Watch Video Solution

m3

61. Let , then the value of 

 is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

f(x) =

∣
∣

∣

∣
∣

2 cos2 x sin 2x −sinx

sin 2x 2 sin2 x cos x

sinx −cos x 0

∣
∣

∣

∣
∣

∫
π / 2

0
{f(x) + f' (x)}dx

π

π/2

2π

3π/2

https://dl.doubtnut.com/l/_SVVo89w2x1se
https://dl.doubtnut.com/l/_lqhqIUDA2q0T


62. 
 are distinct real numbers not equal to one. If 


 have nontrivial

solution, then the value of 
is equal to
a. 
b. 

c. 
d. none of these

A. 

B. 

C. zero

D. none of these

Answer: B

Watch Video Solution

a, b, c

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

+ +
1

1 − a

1

1 − b

1

1 − c
1 −1

zero

−1

1

63. If the system of linear equation


 has a

unique solution, then

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

https://dl.doubtnut.com/l/_TOjB99v2h1UL
https://dl.doubtnut.com/l/_6aOKOBwJoviM


A. 

B. 

C. 

D. none of these

Answer: A

Watch Video Solution

λ ≠ 8

λ = 8, μ ≠ 36

λ = 8, μ = 36

64. If 
 are the angles of a triangle and system of equations



has non-trivial solutions,

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

acute angled

A. equiliateral

B. isosoceles

α, β, γ

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

https://dl.doubtnut.com/l/_6aOKOBwJoviM
https://dl.doubtnut.com/l/_JqoddKhNqPHU


C. right angled

D. acute angled

Answer: B

Watch Video Solution

65. Given

are not all zero, then the value of 
is
a. 
b. 
c. 
d. none of

these

A. 0

B. 1

C. -1

D. none of these

Answer: C

W t h Vid S l ti

a = x/(y − z), b = y/(z − x), and c = z/(x − y), where. x, y and z

ab + bc + ca 0 1 −1

https://dl.doubtnut.com/l/_JqoddKhNqPHU
https://dl.doubtnut.com/l/_kLvKuwNUgxyJ


Watch Video Solution

66. If 
 and the system of equation
 



 
 has nontrivial solution,

then value of 
is
 
b. 
c. 
d. 

A. -1

B. 0

C. 1

D. 2

Answer: A

Watch Video Solution

pqr ≠ 0 (p + a)x + by + cz = 0

ax + (q + b)y + cz = 0 ac + by + (r + c)z = 0

+ +
a

p

b

q

c

r
−1 0 0 ¬ − 2

67. The value of 
 for which the system of equation


 
 
 has no

solutions, is ________.

|α|

αx + y + z = α − 1 x + αy + z = α − 1 x + y + αz = α − 1

https://dl.doubtnut.com/l/_kLvKuwNUgxyJ
https://dl.doubtnut.com/l/_Kpa4IoGu4J6F
https://dl.doubtnut.com/l/_uE5liDZcY5C9


A. either -2 or 1

B. -2

C. 1

D. not-2

Answer: B

Watch Video Solution

68. the set of equations  


 ,  has non-trivial solution (s)

A. for no value of  and 0

B. for all values of  and 0

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

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

Answer: A

λx − y + (cos θ)z = 0, 3x + y + 2z = 0

(cos θ)x + y + 2z = 0 0 ≤ θ < 2π

λ

λ

λ

λ

https://dl.doubtnut.com/l/_uE5liDZcY5C9
https://dl.doubtnut.com/l/_fF9mn5GAqUYF


Watch Video Solution

69. If 
 and the system of equations 


 is

consistent, then the possible real values of 
are

A. 

B. 

C. 

D. none of these

Answer: C

Watch Video Solution

c < 1

x + y − 1 = 0, 2x − y − c = 0, and − bx + 3by − c = 0

b

b ∈ ( − 3 )
3

4

b ∈ ( − , 4)
3

2

b ∈ ( − , 3)
3

4

70. If 
 are in G.P. with common ratio 
 are in G.P. with

common ratio 
 and equations 

a, b, c r1andα, β, γ

r2

https://dl.doubtnut.com/l/_fF9mn5GAqUYF
https://dl.doubtnut.com/l/_uy8PW3PcWCjG
https://dl.doubtnut.com/l/_MTGUmHGSTV3m



 have only zero

solution, then which of the following is not true?

A. 

B. 

C. 

D. none of these

Answer: D

Watch Video Solution

ax + αy + z = 0, bx + βy + z = 0, cx + γy + z = 0

r1 ≠ 1

r2 ≠ 1

r1 ≠ r2

71. if the system of equations 

 


 


 


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

A. 

(a − t)x + by + cz = 0

bx + (c − t)y + az = 0

cx + ay + (b − t)z = 0

∣
∣
∣
∣

a b c

b c a

c a b

∣
∣

∣
∣

https://dl.doubtnut.com/l/_MTGUmHGSTV3m
https://dl.doubtnut.com/l/_NJi1ywaw70w6


B. 

C. 

D. 

Answer: A

Watch Video Solution

a + b + c

a2 + b2 + c2

1

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

the system of linear equations 

 


 


 has non-trivial solutions is

A. 0

B. 1

C. 2

D. 3

λ α λ

λx + (sinα)y + (cosα)z = 0

x + (cosα)y + (sinα)z = 0

−x + (sinα)y − (cosα)z = 0

https://dl.doubtnut.com/l/_NJi1ywaw70w6
https://dl.doubtnut.com/l/_g2UHcn7DuWvs


Multiple Correct Answers Type

Answer: D

Watch Video Solution

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

A. 

B. 

C. 

D. 

Answer: A::B::C

Watch Video Solution

/

∣
∣
∣
∣

8 2 7

12 3 5

16 4 3

∣
∣

∣
∣

∣
∣
∣
∣
∣

1/a a2 bc

1/b b2 ac

1/c c2 ab

∣
∣

∣

∣
∣

∣
∣
∣
∣

a + b 2a + b 3a + b

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

4a + b 5a + b 6a + b

∣
∣

∣
∣

∣
∣
∣
∣

2 43 6

7 35 4

3 17 2

∣
∣

∣
∣

https://dl.doubtnut.com/l/_g2UHcn7DuWvs
https://dl.doubtnut.com/l/_u7mn4KxCa6fE
https://dl.doubtnut.com/l/_WxXITKvvZGK5


2. If then

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

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

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

D. none of these

Answer: A::C

Watch Video Solution

f(α, β) =
∣
∣

∣

∣
∣

cosα −sinα 1

sinα cosα 1

cos(α + β) −sin(α + β) 1

∣
∣

∣

∣
∣

,

3.  then

A. f(0)= 0 has exactly 2 real solutions in 

B. f(0) =0 has exactly 3 real solutions in 

C. range of function 

 if  f(0) =

∣
∣

∣
∣

sin 0 cos 0 sin 0

cos 0 sin 0 cos 0

cos 0 sin 0 sin 0

∣
∣

∣
∣

[0, π]

[0, π]

 is  [ − √2, √2]
f(0)

1 − sin 20

https://dl.doubtnut.com/l/_WxXITKvvZGK5
https://dl.doubtnut.com/l/_LQVSflQo2wW4


D. range of fucntion .

Answer: A::C

Watch Video Solution

 is   [ − 3, 3]  is  [ − 3, 3]
f(0)

sin 20 − 1

4. If = , then 
is divisible by 


1)  

2)  

3)  


4). none of these

A. x

B. a

C. 

D. 

Answer: A::B::C

f(x)
∣
∣
∣
∣
∣

a −1 0

ax a −1

ax2 ax a

∣
∣

∣

∣
∣

f(2x) − f(x)

a

b

c, d, e

2a + 3x

x2

https://dl.doubtnut.com/l/_LQVSflQo2wW4
https://dl.doubtnut.com/l/_8ety4wuXhgEE


Watch Video Solution

5.  is independent of

A. a

B. b

C. c,d,e

D. none of these

Answer: A::B::C

Watch Video Solution

Δ =

∣
∣

∣
∣

1 1 + ac 1 + bc

1 1 + ad 1 + bd

1 1 + ae 1 + be

∣
∣

∣
∣

6. 

A. 

B. 

  if  Δ =
∣
∣

∣
∣

−x a b

b −x a

a b −x

∣
∣

∣
∣

 then  a factor of  Δ  is 

a + b + x

x2 − (a − b)x + a2 + b2 + ab

https://dl.doubtnut.com/l/_8ety4wuXhgEE
https://dl.doubtnut.com/l/_JqbOds056Sou
https://dl.doubtnut.com/l/_ON7hiPIg6JYo


C. 

D. 

Answer: C::D

Watch Video Solution

x2 + (a + b)x + a2 + b2 − ab

a + b − x

7. the determinant  is divisible by

A. x

B. 

C. 

D. none of these

Answer: A::B

Watch Video Solution

Δ =

∣
∣

∣

∣
∣

a2 + x ab ac

ab b2 + x bc

ac bc c2 + x

∣
∣

∣

∣
∣

x2

x3

https://dl.doubtnut.com/l/_ON7hiPIg6JYo
https://dl.doubtnut.com/l/_nLnAnZK3dxPH
https://dl.doubtnut.com/l/_NQUZH9k1a1ZF


8. 
is divisible by 


a.  

b.  

c.  

d. 

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

∣
∣
∣
∣
∣

a a2 0

1 2a + b (a + b)

0 1 2a + 3b

∣
∣

∣

∣
∣

a + b

a + 2b

2a + 3b

a2

a + b

a + 2b

2a + 3b

a2

9. the roots of the equations 
∣
∣
∣
∣
∣

.x Cr .n− 1 Cr .n Cr

.x+ 1 Cr .n Cr .n+ 1 Cr

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

∣
∣

∣

∣
∣

= 0

https://dl.doubtnut.com/l/_NQUZH9k1a1ZF
https://dl.doubtnut.com/l/_WSGh8QRPTG77


A. 

B. 

C. 

D. 

Answer: A::C

Watch Video Solution

x = n

x = n + 1

x = n − 1

x = n − 2

10. 

then

A. f'(x)=0

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

C. 

D. none of these

 If  f(x) =

∣
∣

∣

∣
∣

3 3x 3x2 + 2a2

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

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

∣
∣

∣

∣
∣

∫
2

0

f(x)dx = 32a4

https://dl.doubtnut.com/l/_WSGh8QRPTG77
https://dl.doubtnut.com/l/_UubJ8XE7tX5O


Answer: A::B

Watch Video Solution

11. Let  where the sysmbols

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

A. 

B. 

C. 

D. none of these

Answer: A::C

Watch Video Solution

f(n) =

∣
∣

∣

∣
∣

n n + 1 n + 2

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

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

∣
∣

∣

∣
∣

n2 + n + 1

(n + 1) !

n !

https://dl.doubtnut.com/l/_UubJ8XE7tX5O
https://dl.doubtnut.com/l/_A4VqQTNeenK2


12. the determinant  is equal to zero

if

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

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

C.  is a root of the equation 

D.  is a factor fo 

Answer: B::D

Watch Video Solution

∣
∣
∣
∣

a b aα + b

b c bα + c

aα + b bα + c 0

∣
∣

∣
∣

= 0

α ax2 + bx + c = 0

(x − α) ax2 + 2bx + c

13.  then which of the following is

are possible ?

A. 

B. 

 if  

∣
∣

∣

∣
∣

sinx siny sin z

cos x cos y cos z

cos3 x cos3 y cos3 z

∣
∣

∣

∣
∣

= 0 /

x = y

y = z

https://dl.doubtnut.com/l/_YizNrCFUGbox
https://dl.doubtnut.com/l/_IoRDaNU6Keqd


C. 

D. 

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

Watch Video Solution

x = z

x + y + z = π/2

14.  then find A

and B

A. 

B. 

C. 

D. 

Answer: A::D

 If  

∣
∣

∣

∣
∣

x2 + x x + 1 x − 2

2x2 + 3x − 1 3x 3x − 3

x2 + 2x + 3 2x − 1 2x − 1

∣
∣

∣

∣
∣

= xA + B

∣
∣
∣
∣

1 1 1

−1 −3 3

4 0 0

∣
∣

∣
∣

∣
∣
∣
∣

0 1 2

1 −2 3

−4 0 0

∣
∣

∣
∣

∣
∣
∣
∣

1 1 −2

−3 −2 3

4 0 1

∣
∣

∣
∣

∣
∣
∣
∣

0 1 −2

−1 −3 3

4 0 0

∣
∣

∣
∣

https://dl.doubtnut.com/l/_IoRDaNU6Keqd
https://dl.doubtnut.com/l/_ioCMODAacUJ7


Watch Video Solution

15.  where a,b,c are distinct

positive reals then the possible values of abc is are

A. 

B. 

C. 

D. 

Answer: A::B

Watch Video Solution

 if  

∣
∣

∣
∣

1 1 1

a b c

bc ca ab

∣
∣

∣
∣

=
∣
∣

∣

∣
∣

1 1 1

a b c

a3 b3 c3

∣
∣

∣

∣
∣

/

1

18

1

63

1

27

1

9

16.  is equal to

Watch Video Solution

∣
∣
∣
∣
∣

.x Cr .x Cr+ 1 .x Cr+ 2

.y Cr .y Cr+ 1 .y Cr+ 2

.z Cr .z Cr+ 1 .z Cr+ 2

∣
∣

∣

∣
∣

https://dl.doubtnut.com/l/_ioCMODAacUJ7
https://dl.doubtnut.com/l/_OaHqPDBHhqUB
https://dl.doubtnut.com/l/_Mj3oUivPufrd


17. then

A.  is independent of theta

B.  is independent of 

C. is a constant

D. 

Answer: B::D

Watch Video Solution

 If 

∣
∣

∣

∣
∣

sin θ cos ϕ sin θ sinϕ cos θ

cos θ cos ϕ cos θ sinϕ −sin θ

−sin θ sinϕ sin θ cos ϕ θ

∣
∣

∣

∣
∣

Δ

Δ ϕ

Δ

[ (θ)]
θ=π / 2

= 0
dΔ

d

18. If 
 , then


 
 
0

A. 

B. 

f(θ) = ∣∣sin2 A cot A1 sin2 B cosB1 sin2 C cosC1∣∣

tanA + tanB + c cot A cot B cot C sin2 A + sin2 B + sin2 C

tanA + tanB + C

cot A cot B cot C

https://dl.doubtnut.com/l/_Mj3oUivPufrd
https://dl.doubtnut.com/l/_EfUPNREPGRtZ
https://dl.doubtnut.com/l/_YkVnbGfhq8BZ


C. 

D. 

Answer: D

Watch Video Solution

sin2 A + sin2 B + sin2 C

0

19. if determinant  is

A. non-negative

B. independent of theta

C. independent of 

D. none of these

Answer: A::B

Watch Video Solution

∣
∣
∣
∣
∣

cos(θ + ϕ) −sin(θ + ϕ) cos 2ϕ

sin θ cos θ sinϕ

−cos θ sin θ cos ϕ

∣
∣

∣

∣
∣

ϕ

https://dl.doubtnut.com/l/_YkVnbGfhq8BZ
https://dl.doubtnut.com/l/_vFMQmV6fTwhx
https://dl.doubtnut.com/l/_RZMlGaAfYwIW


20.  then

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

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

C. 

D.  is an odd function

Answer: A::C

Watch Video Solution

 If  g(x) =

∣
∣

∣

∣
∣

a−x ex loge a x2

a− 3x e3x loge a x4

a− 5x e5x loge a 1

∣
∣

∣

∣
∣

∣x= 0 = 0
d4g(x)

dx4

f(x) = g(x) × log. ( )
a − x

a + x

21. If

then
 
b. 
c. 
d. none of these

A. 

B. 

C. 

(x) = ∣∣[x2 + 4x − 32x + 413][2x2 + 5x − 94x + 526][8x2 − 6x + 116x −

a = 3 b = 0 c = 0

a = 3

b = 0

c = 0

https://dl.doubtnut.com/l/_RZMlGaAfYwIW
https://dl.doubtnut.com/l/_UH60G4mcavR4


D. None of these

Answer: B::C

Watch Video Solution

22.  then

A. 

B. 

C. 

D. 

Answer: B::C

Watch Video Solution

 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

∣
∣

∣

∣
∣

r2 = x + y + z

r2 = x2 = y2 + z2

u2 = yz + zx + xy

u2 = xyz

https://dl.doubtnut.com/l/_UH60G4mcavR4
https://dl.doubtnut.com/l/_AEMT0mCNUNYg


23. which of the following is are true for 


 ?

A.  for real values of a,b,c

B.  for real values of a,b,c

C. 

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

Answer: A::C::D

Watch Video Solution

/

Δ =

∣
∣

∣

∣
∣

a2 1 a + c

0 b2 + 1 b + c

0 b + c c2 + 1

∣
∣

∣

∣
∣

Δ ≥ 0

Δ ≤ 0

Δ =

∣
∣

∣
∣

bc − 1 0 0

1 ac −a

−b −a ab

∣
∣

∣
∣

Δ = 0

24. The values of 
 for which the system of equations 


 admits of

nontrivial solution is
 
b. 
c. 
d. 

A. 2

k ∈ R

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

2 5/2 3 5/4

https://dl.doubtnut.com/l/_WCYGkiPXV390
https://dl.doubtnut.com/l/_fBWGtDe3CNJr


B. 

C. 

D. 

Answer: A::B

Watch Video Solution

5/2

3

5/4

25. The system of equations  

 has

A. no solution if 

B. unique solution if 

C. infinite number of solutions if 

D. None of these

Answer: A::C

Watch Video Solution

−2x + y + z = a x − 2y + z = b

x + y − 2z = c

a + b + c ≠ 0

a + b + c = 0

a + b + c = 0

https://dl.doubtnut.com/l/_fBWGtDe3CNJr
https://dl.doubtnut.com/l/_N4i23WmFLMEY


Linked Comprehension Type

26. Let  and  be the roots of the equations

. If the system of equations

 


 and  has non-trivial solution then

A. 

B. 

C. 

D. 

Answer: A::B::C

Watch Video Solution

α, β γ

x3 + ax2 + bx + c = 0, (a ≠ 0)

αx + βy + γz = 0

βx + γy + αz = 0 γx = αy + βz = 0

a2 = 3b

a3 = 27c

b3 = 27c2

α + β + γ = 0

https://dl.doubtnut.com/l/_N4i23WmFLMEY
https://dl.doubtnut.com/l/_81xqIeqZ5l5U


1. Consider the function f(x) =  


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

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

Watch Video Solution

∣
∣
∣
∣
∣

a2 + x ab ac

ab b2 + x bc

ac bc c2 + x

∣
∣

∣

∣
∣

2. Consider the function f(x) =  


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

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

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

∣
∣
∣
∣
∣

a2 + x ab ac

ab b2 + x bc

ac bc c2 + x

∣
∣

∣

∣
∣

https://dl.doubtnut.com/l/_OLSFaQTxGqoM
https://dl.doubtnut.com/l/_YLlM9lhKJ9di


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

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

Answer: D

Watch Video Solution

3. Consider the function f(x) =  


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

A. 

B. 

C. 

D. None of these

Answer: C

Watch Video Solution

∣
∣
∣
∣
∣

a2 + x ab ac

ab b2 + x bc

ac bc c2 + x

∣
∣

∣

∣
∣

( − ∞, ∞)

( − ∞, 0)

(0, ∞)

https://dl.doubtnut.com/l/_YLlM9lhKJ9di
https://dl.doubtnut.com/l/_7IwDbPgKr5vG


4. Let  and the equation 


 has roots a,b,c where  

then

A. 

B. 

C. 

D. none of these

Answer: B

Watch Video Solution

Δ =

∣
∣

∣

∣
∣

−bc b2 + bc c2 + bc

a2 + ac −ac c2 + ac

a2 + ab b2 + ab −ab

∣
∣

∣

∣
∣

px3 + qx2 + rx + s = 0 a, b, c ∈ R+

 if  Δ = 27  and  a2 + b2 + c2 = 3

r2 /p2

r3 /p3

−s/p

5. Let  and the equation 


 has roots a,b,c where  

then

Δ =

∣
∣

∣

∣
∣

−bc b2 + bc c2 + bc

a2 + ac −ac c2 + ac

a2 + ab b2 + ab −ab

∣
∣

∣

∣
∣

px3 + qx2 + rx + s = 0 a, b, c ∈ R+

 if  Δ = 27  and  a2 + b2 + c2 = 3

https://dl.doubtnut.com/l/_0fff8cbcF2Ww
https://dl.doubtnut.com/l/_zojfM716O7Uv


A. 

B. 

C. 

D. none of these

Answer: B

Watch Video Solution

≤ 9r2 /p2

≥ 27s2 /p2

≤ 27s3 /p3

6. Let  and the equation 


 has roots a,b,c where  

then

A. 

B. 

C. 

D. none of these

Δ =

∣
∣

∣

∣
∣

−bc b2 + bc c2 + bc

a2 + ac −ac c2 + ac

a2 + ab b2 + ab −ab

∣
∣

∣

∣
∣

px3 + qx2 + rx + s = 0 a, b, c ∈ R+

 if  Δ = 27  and  a2 + b2 + c2 = 3

3p + 2q = 0

4p + 3q = 0

3p + q = 0

https://dl.doubtnut.com/l/_zojfM716O7Uv
https://dl.doubtnut.com/l/_gRB4V7shhdBN


Answer: C

Watch Video Solution

7. if  such that  


the value of is

A. 1

B. -1

C. 2

D. -2

Answer: C

Watch Video Solution

x > m, y > n, z > r(x, y, z > 0)
∣
∣

∣

∣
∣

x n r

m y r

m n z

∣
∣

∣

∣
∣

= 0

+ +
m

x − m

n

y − n

z

z − r

https://dl.doubtnut.com/l/_gRB4V7shhdBN
https://dl.doubtnut.com/l/_BDh2qpmINnb2


8. if  such that  


the value of is

A. -2

B. -4

C. 0

D. -1

Answer: D

Watch Video Solution

x > m, y > n, z > r(x, y, z > 0)
∣
∣

∣

∣
∣

x n r

m y r

m n z

∣
∣

∣

∣
∣

= 0

+ +
m

x − m

n

y − n

z

z − r

9. if  such that  


the value  is

A. 27

x > m, y > n, z > r(x, y, z > 0)
∣
∣

∣

∣
∣

x n r

m y r

m n z

∣
∣

∣

∣
∣

= 0

xyz

(x − m)(y − n)(z − r)

https://dl.doubtnut.com/l/_WsMzTBpvTo30
https://dl.doubtnut.com/l/_2LKhul5DH66f


B. 

C. 

D. None of these

Answer: B

Watch Video Solution

8

27

64
27

10. 

 


Coefficient of x in f(x) is

A. 

B. 

C. 

D. none of these

Answer: C

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)

g(a) − f(b)

b − a

g( − a) − g( − b)

b − a

g(a) − g(b)

b − a

https://dl.doubtnut.com/l/_2LKhul5DH66f
https://dl.doubtnut.com/l/_uIyXri0OlDig


Watch Video Solution

11. 

 


Coefficient of x in f(x) is

A. 

B. 

C. 

D. none of these

Answer: D

Watch Video Solution

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)

bg(a) − ag(b)

(b − a)

bf(a) − af( − b)

(b − a)

bf( − a) − ag(b)

(b − a)

https://dl.doubtnut.com/l/_uIyXri0OlDig
https://dl.doubtnut.com/l/_AqUZIkdqsmbL


12. 

 


`Which of the following is not true ?

A. 

B. 

C. 

D. none of these

Answer: B

Watch Video Solution

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)

f( − a) = g(a)

f( − a) = g( − a)

f( − b) = g(b)

13. Suppose 
 is a function satisfying the following conditions:


 
 has a minimum value at 
 For all

f(x)

f(0) = 2, f(1) = 1 f x =
5
2

x, f ′ (x) = |2ax2ax − 12ax + b + 1 + 1 − 12(ax + b)2ax + 2b + 12ax +

https://dl.doubtnut.com/l/_QYqNGqdlYZsh
https://dl.doubtnut.com/l/_9uJYNze1mcvH


where 
 are some constants.
 Determine the constants 
 , and the

function 

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

a, b a, b

f(x)

1/4

1/2

−1

3

14. Suppose 
 is a function satisfying the following conditions:


 
 has a minimum value at 
 For all

where 
 are some constants.
 Determine the constants 
 , and the

function 

A. both roots positive

f(x)

f(0) = 2, f(1) = 1 f x =
5

2

x, f ′ (x) = |2ax2ax − 12ax + b + 1 + 1 − 12(ax + b)2ax + 2b + 12ax +

a, b a, b

f(x)

https://dl.doubtnut.com/l/_9uJYNze1mcvH
https://dl.doubtnut.com/l/_MLvd9YZO6dLJ


B. both roots negative

C. roots of opposite sign

D. imaginary roots

Answer: D

Watch Video Solution

15. Suppose 
 is a function satisfying the following conditions:


 
 has a minimum value at 
 For all

where 
 are some constants.
 Determine the constants 
 , and the

function 

A. 

B. 

C. 

D. none of these

f(x)

f(0) = 2, f(1) = 1 f x =
5

2

x, f ′ (x) = |2ax2ax − 12ax + b + 1 + 1 − 12(ax + b)2ax + 2b + 12ax +

a, b a, b

f(x)

[7/16, ∞)

( − ∞, 15/16]

[3/4, ∞)

https://dl.doubtnut.com/l/_MLvd9YZO6dLJ
https://dl.doubtnut.com/l/_1S55sZcBMulp


Answer: A

Watch Video Solution

16. Consider the polynomial fucntion

 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

f(x) =

∣
∣

∣

∣
∣

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

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

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

∣
∣

∣

∣
∣

https://dl.doubtnut.com/l/_1S55sZcBMulp
https://dl.doubtnut.com/l/_oDSeaY9EJIXq


17. Consider the polynomial fucntion 

 


a,b being positive integers. 

The constant term in f(x) is

A. 

B. 

C. 

D. none of these

Answer: C

Watch Video Solution

f(x) =

∣
∣

∣

∣
∣

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

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

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

∣
∣

∣

∣
∣

2a

2a − 3 × 2b + 1

0

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

∣
∣

∣

∣
∣

https://dl.doubtnut.com/l/_UBqwJBLeGYjJ
https://dl.doubtnut.com/l/_Wp6uQZwWDwjr


a,b being positive integers. 

The constant term in f(x) is

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

Watch Video Solution

19. Given that the system of equations

 has nonzero solutions and and

at least one of the a,b,c is a proper fraction. 

 is

A. 

B. 

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

a2 + b2 + c2

> 2

> 3

https://dl.doubtnut.com/l/_Wp6uQZwWDwjr
https://dl.doubtnut.com/l/_tr86t2whFe6D


C. 

D. 

Answer: C

Watch Video Solution

< 3

< 2

20. Given that the system of equations

 has nonzero solutions and and

at least one of the a,b,c is a proper fraction. 

abc is

A. 

B. 

C. 

D. 

Answer: A

W t h Vid S l ti

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

> − 1

> 1

< 2

< 3

https://dl.doubtnut.com/l/_tr86t2whFe6D
https://dl.doubtnut.com/l/_KRjNtrLJdn5v


Watch Video Solution

21. Given that the system of equations

 has nonzero solutions and and

at least one of the a,b,c is a proper fraction. 

abc is

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

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

x, y, z ≡ (1 − 2a2) : (1 − 2b2) : (1 − 2c2)

x. y. z ≡ : :
1

1 − 2a2

1

1 − 2b2

1

1 − 2c2

x. y. z ≡ : :
a

1 − a2

b

1 − b2

c

1 − c2

x. y. z ≡ √1 − a2 :√1 − b2 :√1 − c2

22. Consider the system of equations 

 
x + y + z = 6

https://dl.doubtnut.com/l/_KRjNtrLJdn5v
https://dl.doubtnut.com/l/_CtgMwBXAIZAr
https://dl.doubtnut.com/l/_u9BbMq3xvAGS


 


 


the system has unique solution if (a) 
 (b) 
 (c) 


(d) none of these

A. 

B. 

C. 

D. none of these

Answer: A

Watch Video Solution

x + 2y + 3z = 10

x + 2y + λz = μ

λ ≠ 3 λ = 3, μ = 10

λ = 3, μ ≠ 10

λ ≠ 3

λ = 3, μ = 10

λ = 3, μ ≠ 10

23. Consider the system of equations 

 


 


 


x + y + z = 6

x + 2y + 3z = 10

x + 2y + λz = μ

https://dl.doubtnut.com/l/_u9BbMq3xvAGS
https://dl.doubtnut.com/l/_t9OYZmb1z7rj


the system has infinite solutions if (a) 
 (b) 
 (c) 


(d) 

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

λ ≠ 3 λ = 3, μ = 10

λ = 3, μ ≠ 10 λ = 3, μ ≠ 10

λ ≠ 3

λ = 3, μ = 10

λ = 3, μ ≠ 10

λ = 3, μ ≠ 10

24. Consider the system of equations 

 


 


 


The system has no solution if (a) 
 (b) 
 (c) 


(d) none of these

x + y + z = 6

x + 2y + 3z = 10

x + 2y + λz = μ

λ ≠ 3 λ = 3, μ = 10

λ = 3, μ ≠ 10

https://dl.doubtnut.com/l/_t9OYZmb1z7rj
https://dl.doubtnut.com/l/_Lje1cjNqqd7d


Numerical Value Type

A. 

B. 

C. 

D. none of these

Answer: C

Watch Video Solution

λ ≠ 3

λ = 3, μ = 10

λ = 3, μ ≠ 10

1. If , , , , , , , ,  are in  and the value of the

determinant  is  then the value of  is

Watch Video Solution

a1 a2 a3 5 4 a6 a7 a8 a9 H. P .

∣
∣
∣
∣

a1 a2 a3

5 4 a6

a7 a8 a9

∣
∣

∣
∣

D 21D/10

https://dl.doubtnut.com/l/_Lje1cjNqqd7d
https://dl.doubtnut.com/l/_LmspZwvX6VZs


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

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

Watch Video Solution

p2 ____

3. The sum of roots of the equations 

Watch Video Solution

∣
∣
∣
∣

x + 2 2x + 3 3x + 4

2x + 3 3x + 4 4x + 5

3x + 5 5x + 8 10x + 17

∣
∣

∣
∣

= 0  is  ____

4. about to only mathematics

Watch Video Solution

5. If  then

the value of f(500) 

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)

∣
∣

∣

∣
∣

_____

https://dl.doubtnut.com/l/_hXmNzgRk2HL9
https://dl.doubtnut.com/l/_SUCuigyX88BP
https://dl.doubtnut.com/l/_1WbmG0xl8Ez3
https://dl.doubtnut.com/l/_wPEu83TzO3b4


Watch Video Solution

6. If  then the real value of x is

Watch Video Solution

∣
∣
∣
∣
∣

x x + y x + y + z

2x 3x + 2y 4x + 3y + 2z

3x 6x + 3y 10x + 6y + 3z

∣
∣

∣

∣
∣

= 64

7. Let

then the value of 
is _____.

Watch Video Solution

D1 = |aba + bcdc + daba − b|andD2 = |aca + cbdb + daca + b + c|

∣
∣
∣

∣
∣
∣
, whereb ≠ 0andad ≠ bc,

D1

D2

8. if  are in A.P and 


 


then 

Watch Video Solution

a1, a2, a3……, a12

Δ1 =

∣
∣

∣
∣

a1a5 a1 a2

a2a6 a2 a3

a3a7 a3 a4

∣
∣

∣
∣

Δ2 =

∣
∣

∣
∣

a2a10 a2 a3

a3a11 a3 a4

a4a12 a4 a5

∣
∣

∣
∣

Δ1 : Δ2 = _____

https://dl.doubtnut.com/l/_wPEu83TzO3b4
https://dl.doubtnut.com/l/_qqtu8MfInhWV
https://dl.doubtnut.com/l/_HuKiDsnX81tp
https://dl.doubtnut.com/l/_U57Ms7qd8FJW


9. if  where 

 such that  and 

 then the value of 

Watch Video Solution

(1 + ax + bx2)
4

= a0 + a1x + a2x
2 + …. . + a8x

8,

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

∣
∣
∣
∣

a0 a1 a2

a1 a2 a0

a2 a0 a1

∣
∣

∣
∣

= 0 5.  is  ____
a

b

10. 

Watch Video Solution

∣
∣
∣
∣
∣

5√log5 3 5√log5 3 5√log5 3

3− log1 / 3 4 (0.1)log0.01 4 7log7 3

7 3 5

∣
∣

∣

∣
∣

 is  equal to  ____

11. Let a+b+c =s and  then the value of s

is 

Watch Video Solution

∣
∣
∣
∣

s + c a b

c s + a b

c a s + b

∣
∣

∣
∣

= 432

____

https://dl.doubtnut.com/l/_U57Ms7qd8FJW
https://dl.doubtnut.com/l/_aRIjMgMHnApi
https://dl.doubtnut.com/l/_j09JpYy20CwT
https://dl.doubtnut.com/l/_Jhov4q7Ql0zH
https://dl.doubtnut.com/l/_JoRM4jBc3w1e


12. Let  not all are equal and  


Watch Video Solution

a, b, c, ∈ R 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

13. Three distinct points  and  are

collinear then

Watch Video Solution

P(3u2, 2u3); Q(3v2, 2v3) R(3w2, 2w3)

14.  then the value of 


Watch Video Solution

 if  Δr =

∣
∣

∣

∣
∣

r 612 915

101r2 2r 3r

r

∣
∣

∣

∣
∣

1
r

1
r2

lim
n→ ∞

. (Σn
r= 1Δr  is  ____

1

n3

https://dl.doubtnut.com/l/_JoRM4jBc3w1e
https://dl.doubtnut.com/l/_JDO79ikQzkLu
https://dl.doubtnut.com/l/_cCPFLQU6cqAa


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

Watch Video Solution

∣
∣
∣
∣
∣
∣

(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  ____

16. Let 
 are the real roots of the equation 


 If the system of

equations 
 given by
 



 
 has non-trivial solutions then

the value of 
is ________.

Watch Video Solution

α, β, γ

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

( ∈ u, v, andw) αu + βv + γw = 0

βu + γv + αw = 0 γu + αv + βw = 0

a2 /b

17. The value of  for which the system of equation 

 


 


|α|

αx + y + z = α − 1

x + αy + z = α − 1

https://dl.doubtnut.com/l/_0ThCwVf4snDg
https://dl.doubtnut.com/l/_UJ84Akzrz5jM
https://dl.doubtnut.com/l/_diMqtErpmM1J


 


has no solution , is 

Watch Video Solution

x + y + αz = α − 1

____

18. Number of values of  lying I [0,100 ] for which the system of

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

trivial solution is 

Watch Video Solution

θ π

θ θ

____

19. Let  be the complex number . Then the

number of distinct complex cos numbers z satisfying

 is

Watch Video Solution

ω cos( ) + i sin( )
2π

3

2π

3

Δ =

∣
∣

∣

∣
∣

z + 1 ω ω2

ω z + ω2 1

ω2 1 z + ω

∣
∣

∣

∣
∣

= 0

https://dl.doubtnut.com/l/_diMqtErpmM1J
https://dl.doubtnut.com/l/_jGcreMHoDc5p
https://dl.doubtnut.com/l/_nn6oS9B7X7Ui


Archives Single Correct Answer Type

20. The total number of distinct  for which 

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

Watch Video Solution

x ∈ R

∣
∣
∣
∣
∣

x x2 1 + x3

2x 4x2 1 + 8x3

3x 9x2 1 + 27x3

∣
∣

∣

∣
∣

= 10

21. For a real number 
 if the system 

of linear equations, has infinitely many solutions, then 

Watch Video Solution

α, [1αα2α1αα2α1][xyz] = [1 − 11]

1 + α + α2 =

22. Let P be a matrix of order 3 x 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

https://dl.doubtnut.com/l/_Hj4800fhDc6G
https://dl.doubtnut.com/l/_fZAn3eRURkjt
https://dl.doubtnut.com/l/_4Q8Dho3UmXDk


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


=0 then the

value of n is

A. zero

B. any even integer

C. any odd integer

D. any integer

Answer: 3

Watch Video Solution

≠

∣
∣
∣
∣

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+ 2

a ( − 1)
n+ 1

b ( − 1)
n
c

∣
∣

∣

∣
∣

2. Consider the system of linear equations: 

 


 


x1 + 2x2 + x3 = 3

2x1 + 3x2 + x3 = 3

https://dl.doubtnut.com/l/_K4UhvYxa9k6N
https://dl.doubtnut.com/l/_NSrCAjD5M7qo


 


The system has

A. no solution

B. infinite number of solutions

C. exactly three solutions.

D. a unique solution

Answer: 1

Watch Video Solution

3x1 + 5x2 + 2x3 = 1

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


 
 
posses a non-zero

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

A. zero

B. 3

C. 2

4x + ky + 2z = 0 kx + 4y + z = 0 2x + 2y + z = 0

https://dl.doubtnut.com/l/_NSrCAjD5M7qo
https://dl.doubtnut.com/l/_7IPZw8bAkaRd


D. 1

Answer: 3

Watch Video Solution

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

 


 has no solution, are

A. infinite

B. 1

C. 2

D. 3

Answer: 2

Watch Video Solution

k

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

(3k − 1)x + (9k + 1)y = 4(k + 1)

https://dl.doubtnut.com/l/_7IPZw8bAkaRd
https://dl.doubtnut.com/l/_s5iReo7x3jib
https://dl.doubtnut.com/l/_X0Mn8evWgKG6


5. If 
 , and 
 and 

, then K is
equal to
(1) 
(2) 
(3) 1
(4) 

A. 

B. 

C. 

D. 

Answer: 3

Watch Video Solution

α, β ≠ 0 f(n) = αn + βn

|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

αβ
1

αβ
−1

αβ

1

αβ

1

−1

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

 


 


 has a non-trivial solution,

A. is an empty set

λ

2x1 − 2x2 + x3 = λx1

2x1 − 3x2 + 2x3 = λx2

−x1 + 2x2 = λx3

https://dl.doubtnut.com/l/_X0Mn8evWgKG6
https://dl.doubtnut.com/l/_bULF9ng6Frnh


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
 



has a non-trivial solution for :
 (1) infinitely many values

of 
 .
 (2) exactly one value of 
 .
 (3) exactly two values of 
 .
 (4) exactly

three values of 
.

A. Exactly one value of 

B. Exactly two values of 

C. Exactly three values of 

D. Infinitely many values of 

x + λy − z = 0 λx − y − z = 0

x + y − λz = 0

λ λ λ

λ

λ

λ

λ

λ

https://dl.doubtnut.com/l/_bULF9ng6Frnh
https://dl.doubtnut.com/l/_x1DO1vdec8jT


Answer: 3

Watch Video Solution

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

linear equations
 
 
 
has no

solution, then 
 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

D. a finite set containing two or more elements

Answer: 1

Watch Video Solution

S ' b

x + y + z = 1 x + ay + z = 1 ax + by + z = 0

S

https://dl.doubtnut.com/l/_x1DO1vdec8jT
https://dl.doubtnut.com/l/_xYz1x5Am8VI3


9. Let 
 be a complex number such that 
 where 


then 
is equal to :

A. 1

B. 

C. z

D. -1

Answer: 2

Watch Video Solution

ω 2ω + 1 = z z = √−3.

If

∣
∣

∣

∣
∣

1 1 1

−ω2 −1 ω2

1 ω2 ω7

∣
∣

∣

∣
∣

= 3k, k

−z

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  is equal to

A. 30

B. -10

xz

y2

https://dl.doubtnut.com/l/_vTskrUWnlbdj
https://dl.doubtnut.com/l/_R43V0Helnlt9


C. 10

D. -30

Answer: 3

Watch Video Solution

11. If  then the ordered

pair (A,B) is equal to

A. 

B. 

C. 

D. 

Answer: 4

Watch Video Solution

∣
∣
∣
∣

x − 4 2x 2x

2x x − 4 2x

2x 2x x − 4

∣
∣

∣
∣

= (A + Bx)(x − A)
2

(4, 5)

( − 4, − 5)

( − 4, 3)

( − 4, 5)

https://dl.doubtnut.com/l/_R43V0Helnlt9
https://dl.doubtnut.com/l/_vtg4NVcty0b9


Jee Advanced

1. Which of the following values of 
 satisfying the equation


b. 
c. 
d. 

A. 

B. 

C. 

D. 4

Answer: 2,3

Watch Video Solution

α

∣∣(1 + α)2(1 + 2α)2(1 + 3α)2(2 + α)2(2 + 2α)2(2 + 3α)2(3 + α)2(3 + 2α)

−4 9 −9 4

−4

9

−9

2. Let  Consider the system of linear equations 

 Which of the flollowing statement (s) is (are)

correct?

a, λ, μ ∈ R,

ax + 2y = λ3x − 2y = μ

https://dl.doubtnut.com/l/_cB4pjDH9FB2U
https://dl.doubtnut.com/l/_KNBmKYAul8Fc


Matrix Match Type

A. If  then the system has infinitely many solutions for all

values of 

B. If  then the system has a unique solution for all values of 

C. If  then the system has infiniely many solutions for 

D. if  then the system has no solution for 

Answer: B,C,D

Watch Video Solution

α = − 3

λ  and  μ

α ≠ − 3

λ  and  μ

λ + μ = 0

α = − 3

λ + μ ≠ 0 α = − 3

https://dl.doubtnut.com/l/_KNBmKYAul8Fc


1. Match the following lists : 

Watch Video Solution

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


2. Match the following lists: 

Watch Video Solution

https://dl.doubtnut.com/l/_yrI2YMyZ0I2B


3. If  are the roots of  


then match the list I with list II 

View Text Solution

α, β, γ x3 − 3x2 + 3x − 1 =

∣
∣

∣

∣
∣

12 22 32

22 32 42

32 42 52

∣
∣

∣

∣
∣

4. consider the system of equations 

 


 


 


Now match the following lists: 

View Text Solution

λx + y + z = 1

x + λy + z = λ :

x + y + λz = λ2

5. consider determinant  of order 3. If  the match the

following lists. 

Δ = ∣∣aij∣∣ Δ = 2

https://dl.doubtnut.com/l/_CRo0B6EsFYy5
https://dl.doubtnut.com/l/_47cmKU6MXOpx
https://dl.doubtnut.com/l/_ZZghAK53qi0U


View Text Solution

https://dl.doubtnut.com/l/_ZZghAK53qi0U

