
MATHS

BOOKS - ARIHANT MATHS (HINGLISH)

DETERMINANTS

Examples

1. Find the value of the determinant 

Watch Video Solution

∣
∣
∣
∣

1 2 4

3 4 9

2 −1 6

∣
∣ 
∣
∣

2. If 

Watch Video Solution

Δ =
∣
∣ 
∣
∣

1 sin θ 1

−sin θ 1 sin θ

−1 −sin θ 1

∣
∣ 
∣
∣

prove that2 ≤ Δ ≤ 4.

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_1U22bG3Bm27m
https://dl.doubtnut.com/l/_REdwPwe8RSNl


3. Expand  by Sarrus rule.

Watch Video Solution

∣
∣
∣
∣

3 2 5

9 −1 4

2 3 −5

∣
∣ 
∣
∣

4. If a,b,c,  R, �nd the number of real root of the equation 

=0

Watch Video Solution

∈

∣
∣
∣
∣

x c −b

−c x a

b −a x

∣
∣ 
∣
∣

5. Expand 

Watch Video Solution

∣
∣
∣
∣

1 2 3

4 6 2

5 9 4

∣
∣ 
∣
∣

https://dl.doubtnut.com/l/_REdwPwe8RSNl
https://dl.doubtnut.com/l/_yBaW2N3I3gNz
https://dl.doubtnut.com/l/_cPW0AqK4vpCL
https://dl.doubtnut.com/l/_Bm9eTCC4ZKHN


6. Find the value of the determinant 

Watch Video Solution

∣
∣
∣
∣
∣

−1 2 1

3 + 2√2 2 + 2√2 1

3 − 2√2 2 − 2√2 1

∣
∣ 
∣ 
∣
∣

7. Find the determinants of minors and cofactors of the determinant

Watch Video Solution

∣
∣
∣
∣

2 3 4

7 2 −5

8 −1 3

∣
∣ 
∣
∣

8. Find the determinants of minors of the determinant 

Watch Video Solution

∣
∣
∣
∣

1 2 3

−4 3 6

2 −7 9

∣
∣ 
∣
∣

https://dl.doubtnut.com/l/_DwQAJgBGAJbp
https://dl.doubtnut.com/l/_9P4X4Bnan19x
https://dl.doubtnut.com/l/_pU75iqZt4Gtk


9. If the value of a third order determinant is 11, �nd the value of the

square of the determinat formed by the cofactors.

Watch Video Solution

10. Evaluate .

Watch Video Solution

∣
∣
∣
∣

13 16 19

14 17 20

15 18 21

∣
∣ 
∣
∣

11. Prove that 

Watch Video Solution

∣
∣
∣
∣
∣

α β γ

θ ϕ ψ

λ μ ν

∣
∣ 
∣ 
∣
∣

=

∣
∣ 
∣ 
∣
∣

β μ ϕ

α λ θ

γ ν ψ

∣
∣ 
∣ 
∣
∣

.

12. Use the properties of determinant and without expanding prove that

.
∣
∣
∣
∣
∣

b + c q + r y + z

c + a r + p z + x

a + b p + q x + y

∣
∣ 
∣ 
∣
∣

= 2
∣
∣ 
∣ 
∣
∣

a p x

b q y

c r z

∣
∣ 
∣ 
∣
∣

https://dl.doubtnut.com/l/_EacpiP2ytIDQ
https://dl.doubtnut.com/l/_0rH1UZ2r6ukk
https://dl.doubtnut.com/l/_P0xSEqBZyEwb
https://dl.doubtnut.com/l/_fdfjwHjdXkzK


Watch Video Solution

13. Without expanding as far as possible, prove that =

.

Watch Video Solution

∣
∣
∣
∣
∣

1 1 1

x y z

x3 y3 z3

∣
∣ 
∣ 
∣
∣

(x − y)(y − z)(z − x)(x + y + z)

14. Solve for x, 

=0

Watch Video Solution

∣
∣
∣
∣

4x 6x + 2 8x + 1

6x + 2 9x + 3 12x

8x + 1 12x 16x + 2

∣
∣ 
∣
∣

15. 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/_fdfjwHjdXkzK
https://dl.doubtnut.com/l/_otlwfFw2ahvZ
https://dl.doubtnut.com/l/_YcpN0fuvx87n
https://dl.doubtnut.com/l/_rVz1J917JeTt


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

=0 Prove that abc =-1.

Watch Video Solution

∣
∣
∣
∣
∣

a a2 1 + a3

b b2 1 + b3

c c2 1 + c3

∣
∣ 
∣ 
∣
∣

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

equal to  is

Watch Video Solution

1 or 0

18. Find the largest value of a third order determinant whose elements

are 0 or -1.

Watch Video Solution

https://dl.doubtnut.com/l/_rVz1J917JeTt
https://dl.doubtnut.com/l/_gJip0ITlizNm
https://dl.doubtnut.com/l/_09pNUXjIasrq
https://dl.doubtnut.com/l/_1Hp4Q0ZJhO8y


19. Show that the value of a third order determinant whose all elements

are 1 or -1 is an even number.

Watch Video Solution

20. Evaluate . Using the concept of

multiplication of determinants.

Watch Video Solution

∣
∣
∣
∣

1 2 3

−2 3 2

3 4 −4

∣
∣ 
∣
∣

×

∣
∣ 
∣
∣

−2 1 3

3 −2 1

2 1 −2

∣
∣ 
∣
∣

21. If

then prove that 

Watch Video Solution

ax12 + by12 + cz12 = ax22 + by22 + cz22 = ax32 + by32 + cz32 = d, ax

|x1y1z1x2y2z2x3y3z3| = (d − f){ }
1 / 2

(d + 2f)

abc

https://dl.doubtnut.com/l/_60rawhWHbP7T
https://dl.doubtnut.com/l/_BLvr1QBpfYMJ
https://dl.doubtnut.com/l/_C33RVYW3krq9


22. Prove that =0.

Watch Video Solution

∣
∣
∣
∣
∣

a1α1 + b1β1 a1α2 + b1β2 a1α3 + b1β3

a2α1 + b2β1 a2α2 + b2β2 a2α3 + b2β3

a3α1 + b3β1 a3α2 + b3β2 a3α3 + b3β3

∣
∣ 
∣ 
∣
∣

23. Prove that

=0

Watch Video Solution

∣
∣
∣
∣
∣

2 α + β + γ + δ αβ + γδ

α + β + γ + δ 2(α + β)(γ + δ) αβ(γ + δ) + γδ(α + β)

αβ + γδ αβ(γ + δ) + γδ(α + β) 2αβγδ

∣
∣ 
∣ 
∣
∣

24. Prove that 

=0.

Watch Video Solution

∣
∣
∣
∣
∣

cos(A − P ) cos(A − Q) cos(A − R)

cos(B − P ) cos(B − Q) cos(B − R)

cos(C − P ) cos(C − Q) cos(C − R)

∣
∣ 
∣ 
∣
∣

https://dl.doubtnut.com/l/_fBgeo1W8fHDL
https://dl.doubtnut.com/l/_CHUQb9GXoURu
https://dl.doubtnut.com/l/_4x00mWu24yHn


25. If  are real number without expanding at any stage prove

that 

=0.

Watch Video Solution

α, βandγ

∣
∣
∣
∣
∣

1 cos(β − α) cos(γ − α)

cos(α − β) 1 cos(γ − β)

cos(α − γ) cos(β − γ) 1

∣
∣ 
∣ 
∣
∣

26. Solve the following system of equation by Cramer's rule. 

x+y=4 and 3x-2y=9

Watch Video Solution

27. Solve the following system of equation by Cramer's rule. 

x+y+z=9 

2x+5y+7z=52 

2x+y-z=0

Watch Video Solution

https://dl.doubtnut.com/l/_5y7FimUGLQg7
https://dl.doubtnut.com/l/_Eqqy5KVO5JgY
https://dl.doubtnut.com/l/_Eiu8Eu25pAjb


28. For what values of p and q the system od equations 

x+y+z=6 

x+2y+3z=10 

x+2y+pz=q has 

(i) unique sollution ? 

(ii) an in�nitely many solutions ? 

(iii) no solution ?

Watch Video Solution

29. If the following equations

are consistent then the value of  is

Watch Video Solution

x + y − 3 = 0, (1 + λ)x + (2 + λ)y − 8 = 0, x − (1 + λ)y + (2 + λ) = 0

λ

30. Find all values of  for which theλ

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

https://dl.doubtnut.com/l/_34RjPw1YxsWq
https://dl.doubtnut.com/l/_n4SoYASrLhWj
https://dl.doubtnut.com/l/_jy7dWCKgnROI


possess non-trivial solution and �nd the ratios  where  has the

smallest of these value.

Watch Video Solution

x : y : z, λ

31. Given x=cy+bz,y=az+cx and z=bx+ay, then prove +2abc =1.

Watch Video Solution

a2 + b2 + c2

32. If f(x) =  �nd the value of 

Watch Video Solution

∣
∣
∣
∣

sinx cos x sinx

cos x −sinx cos x

x 1 1

∣
∣ 
∣
∣

2(f' (o)) + {f' (1)}
2

33. Let f(x)=  then �nd the value of .

Watch Video Solution

∣
∣
∣
∣

cos x sinx cos x

cos 2x sin 2x 2 cos 2x

cos 3x sin 3x 3 cos 3x

∣
∣ 
∣
∣

f' ( )
π

2

https://dl.doubtnut.com/l/_jy7dWCKgnROI
https://dl.doubtnut.com/l/_KTVvKF6mGg9Y
https://dl.doubtnut.com/l/_dbjrBIkrgi2z
https://dl.doubtnut.com/l/_U0Xdi6KCLQ9I
https://dl.doubtnut.com/l/_WnuyOOQNzhvA


34. Let  be a repeated root of a quadratic equation

 be polynomials of degrees 3, 4, and 5,

respectively, then show that

 is divisible by 

, where prime  denotes the derivatives.

Watch Video Solution

α

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

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

(' )

35. If 

show that  denotes he sum of

all the cofactors of all elements in  dash denotes the

derivative with respect of 

Watch Video Solution

(x) = |α + xθ + xλ + xβ + xφ + xμ + xγ + xψ + xv + x|

Delta^(x) = 0andDelta(0) + Sx, whereS

Delta(0)and

x.

36. If , then the value of 

 is

Watch Video Solution

f(x) =

∣
∣ 
∣ 
∣
∣

xn sinx cos x

n ! sin cos

a a2 a3

∣
∣ 
∣ 
∣
∣

nπ

2
nπ

2

(f(x))  at x = 0  for n = 2m + 1
dn

dxn

https://dl.doubtnut.com/l/_WnuyOOQNzhvA
https://dl.doubtnut.com/l/_hjuHKboUqzZl
https://dl.doubtnut.com/l/_fSnHNHPgqTio


Watch Video Solution

37. If  then �nd dx.

Watch Video Solution

Δ(x) =
∣
∣ 
∣ 
∣
∣

a b c

6 4 3

x x2 x3

∣
∣ 
∣ 
∣
∣

∫
1

0
Δ(x)

38. Let f(x) =  then �nd the value

of  f(x) dx.

Watch Video Solution

∣
∣
∣
∣
∣

secx cos x sec2 x + cot x cos ecx

cos2 x cos2 x cos ec2x

1 cos2 x cos2 x

∣
∣ 
∣ 
∣
∣

f
π / 2
0

39. If for any +ve integer n

then , is equal to

Watch Video Solution

Δn = [[2r − 1,n Cr, 1], [n2 − 1, 2n, n + 1], [cos2(n2), cos2(n), cos2(n + 1)

n

∑
r= 0

Δr, n ∈ N

https://dl.doubtnut.com/l/_fSnHNHPgqTio
https://dl.doubtnut.com/l/_DpSFtQB85uLy
https://dl.doubtnut.com/l/_NwCDEJJI0TCE
https://dl.doubtnut.com/l/_lFJYal6Qr3Hq
https://dl.doubtnut.com/l/_xcrNzQxUTH03


40. Let n be a positive integer and 

 and  

 �nd the value of a+b+c.

Watch Video Solution

Δr =

∣
∣ 
∣ 
∣
∣

r2 + r r + 1 r − 2

2r2 + 3r − 1 3r 3r − 3

r2 + 2r + 3 2r − 1 2r − 1

∣
∣ 
∣ 
∣
∣

n

∑
r= 1

Δr = an2 + bn + c

41. if

where a,b,c are positive then prove that

A. 1

B. 2

C. 4

D. 8

Answer:

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

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/_xcrNzQxUTH03
https://dl.doubtnut.com/l/_RvBk1dkMiUdF


Watch Video Solution

42. If a,b and c are complex numbers the determinant 

 is

A. a non-zero real number

B. purely imaginary

C. 0

D. None of these

Answer:

Watch Video Solution

Δ

∣
∣
∣
∣
∣
∣

0 −b −c

−
b 0 −a

−
c

−
a 0

∣
∣ 
∣ 
∣ 
∣
∣

43. The equation

∣
∣
∣
∣
∣

(1 + x)
2

(1 − x)
2

−(2 + x2)

2x + 1 3x 1 − 5x

x + 1 2x 2 − 3x

∣
∣ 
∣ 
∣
∣

+

∣
∣ 
∣ 
∣
∣

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

(1 − x)2 3x 2x

1 − 2x 3x − 2 2x − 3

∣
∣ 
∣ 
∣
∣

= 0

https://dl.doubtnut.com/l/_RvBk1dkMiUdF
https://dl.doubtnut.com/l/_WrVFhl7wXlGw
https://dl.doubtnut.com/l/_itAf4ZBUdPmk


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

real solutions (d) in�nite number of solutions, real or non-real

A. no real solution

B. 4 real solution

C. two real and two non-real solutions

D. in�nite number of solution real or non-real

Answer:

Watch Video Solution

44. If X, Y and Z are positive numbers such that Y and Z have respectively 1

and 0 at their unit's place and  is the determinant 

  

If  is divisible by 10, then x has at its unit's place

A. 0

Δ

∣
∣
∣
∣

X 4 1

Y 0 1

Z 1 0

∣
∣ 
∣
∣

(Δ + 1)

https://dl.doubtnut.com/l/_itAf4ZBUdPmk
https://dl.doubtnut.com/l/_p7CiLWzSWAc6


B. 1

C. 2

D. 3

Answer:

Watch Video Solution

45. The number of distinct values of  determinant whose entries

are from the set {-1,0,1}, is

A. 3

B. 4

C. 5

D. 6

Answer:

Watch Video Solution

a2 × 2

https://dl.doubtnut.com/l/_p7CiLWzSWAc6
https://dl.doubtnut.com/l/_pPSwPMdtNeSf


46. If f(x)= a,b  

being positive integers then

A. constant term in f(x) is 4

B. constant term in f(x) is 0

C. constant term in f(x) is (a-b)

D. constant term in f(x) is (a+b)

Answer:

Watch Video Solution

∣
∣
∣
∣
∣

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

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

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

∣
∣ 
∣ 
∣
∣

,

47. Let  the value of  is

A. 0

Δa =

∣
∣ 
∣ 
∣
∣

(a − 1) n 6

(a − 1)2 2n2 4n − 2

(a − 1)3 3n3 3n2 − 3n

∣
∣ 
∣ 
∣
∣

n

∑
a= 1

Δa

https://dl.doubtnut.com/l/_pPSwPMdtNeSf
https://dl.doubtnut.com/l/_MGbav7lHz8bb
https://dl.doubtnut.com/l/_WnRX7yJPD02D


B. 

C. 

D. 

Answer:

Watch Video Solution

(n − 1)n

2

(n − 1)n2

2

(n − 1)n(2n − 1)

3

48. If  then  dx

is equal to

A. 

B. 0

C. 

D. 

Answer: A

Watch Video Solution

Δ(x) =

∣
∣ 
∣
∣

1 cos x 1 − cos x

1 + sinx cos x 1 + sinx − cos x

sinx sinx 1

∣
∣ 
∣
∣

∫
π / 2

0
Δ(x)

−
1
2

1

4

1
2

https://dl.doubtnut.com/l/_WnRX7yJPD02D
https://dl.doubtnut.com/l/_3TlIpvEK9GVO


49. Number of values of a for which the system of equations

 and ax +(2a-1)y= -2 possess no solution is

A. 0

B. 1

C. 2

D. in�nite

Answer:

Watch Video Solution

a2 + (2 − a)y = 4 + a2 a5

50. The value of determinant  is

A. a+b+c

∣
∣
∣
∣
∣

a2 a2 − (b − c)2
bc

b2 b2 − (c − a)2
ca

c2 c2 − (a − b)2
ab

∣
∣ 
∣ 
∣
∣

https://dl.doubtnut.com/l/_3TlIpvEK9GVO
https://dl.doubtnut.com/l/_niADCj6LTdwn
https://dl.doubtnut.com/l/_XBNLZp8rk7XW


B. (a+b)(b+c)(c+a)

C. 

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

Answer:

Watch Video Solution

a2 + b2 + c2

51. The value of  lying between  and  and

satisfying the equation 

 =0 are

A. 

B. 

C. 

D. 

θ − and 
π

4

π

2
0 ≤ A ≤

π

2

∣
∣
∣
∣
∣

1 + sin2 A cos2 A 2 sin 4θ

sin2 A 1 + cos2 A 2 sin 4θ

sin2 A cos2 A 1 + 2 sin 4θ

∣
∣ 
∣ 
∣
∣

A = , θ = −
π

4

π

8

A = = θ
3π

8

A = , θ = −
π

5

π

8

A = , θ = −
π

6

3π

8

https://dl.doubtnut.com/l/_XBNLZp8rk7XW
https://dl.doubtnut.com/l/_w8hQY1pazscX


Answer:

Watch Video Solution

52. The digits A,B,C are such that the three digit numbers A88, 6B8, 86 C

are divisible by 72 the determinant 

 is divisible by

A. 72

B. 144

C. 288

D. 216

Answer:

Watch Video Solution

∣
∣
∣
∣

A 6 8

8 B 6

8 8 C

∣
∣ 
∣
∣

https://dl.doubtnut.com/l/_w8hQY1pazscX
https://dl.doubtnut.com/l/_SYVcvznmhtGJ


53. If p,q,r and s are in AP and f(x) =

such that f(x) dx =-2, the common di�erence of the AP can be

A. -1

B. 

C. 1

D. 2

Answer:

Watch Video Solution

∣
∣
∣
∣
∣

p + sinx q + sinx p − r + sinx

q + sinx r + sinx −1 + sinx

r + sinx s + sinx s − q + sinx

∣
∣ 
∣ 
∣
∣

f 1
0

1/2

54. If the system of equation  and 

possess an in�nite number of solution , the possible values of a and are

A. a=1,b=-1

B. a=1,b=-2

a2x − by = a2 − b bx − b2y = 2 + 4b

https://dl.doubtnut.com/l/_izeWOlDV04Gx
https://dl.doubtnut.com/l/_45BodfJqKQs1


C. a=-1,b=-1

D. a=-1,b=-2

Answer:

Watch Video Solution

55. If  where is a natural number, the value of 

 is

Watch Video Solution

Δr =
∣
∣
∣

r r − 1

r − 1 r

∣
∣
∣

10


⎷

1024

∑
r= 1

Δr

56. If P,Q and R are the angles of a triangle the value of

 is

Watch Video Solution

∣
∣
∣
∣
∣

tanP 1 1

1 tanQ 1

1 1 tanR

∣
∣ 
∣ 
∣
∣

https://dl.doubtnut.com/l/_45BodfJqKQs1
https://dl.doubtnut.com/l/_OO1CnK7cGcPk
https://dl.doubtnut.com/l/_pdbo0WMdk1q9
https://dl.doubtnut.com/l/_l4LkLudzMxuP


57. Let f(x) denotes the determinant 

f(x)   

On expansion g(x) is seen to be a 4th degree polynomial given by f(X) =

.  

Using di�erentiation of determinant or otherwise match the entries in

Column I with one or more entries of the elements of Column II. 

Watch Video Solution

∣
∣
∣
∣
∣

x2 2x 1 + x2

x2 + 1 x + 1 1

x −1 x − 1

∣
∣ 
∣ 
∣
∣

a0x
4 + a1x

3 + a2x
2 + a3xa4

58. Suppose a, b and c are distinct and x,y and z are connected by the

system of eqations

https://dl.doubtnut.com/l/_l4LkLudzMxuP
https://dl.doubtnut.com/l/_2pb9w27KUE83


  

Watch Video Solution

x + ay + a2z = a3, x + by + b2z = b3andx + cy + c2z = c3.

59. Consider the determinant 

  

Statement -1 f(x) =0 has one root x =0. 

Statement -2 The value of skew -symmetric determinant of odd order is

always zero.

Watch Video Solution

f(x) =

∣
∣ 
∣ 
∣
∣

0 x2 − a x3 − b

x2 + a 0 x2 + c

x4 + b x − c 0

∣
∣ 
∣ 
∣
∣

https://dl.doubtnut.com/l/_2pb9w27KUE83
https://dl.doubtnut.com/l/_gYo2izErqMzE


60. A determinant fo second order is made with the elements 0 and 1.

Find the number of determinants with non-negative values.

Watch Video Solution

61. Prove that  =abc  hence

�nd the value of the determinant, if a,b, and c are the roots of the

equation 

Watch Video Solution

∣
∣
∣
∣

1 + a 1 1

1 1 + b 1

1 1 1 + c

∣
∣ 
∣
∣

(1 + + + )
1

a

1

b

1

c

px3 + qx2 + rx + s = 0.

62. If a,b,and c are positive and are the pth, qth and rth terms respectively

of a GP. Show without expanding that 

Watch Video Solution

∣
∣
∣
∣
∣

loga p 1

log b q 1

log c r 1

∣
∣ 
∣ 
∣
∣

= 0

https://dl.doubtnut.com/l/_uUyzJeQofHUQ
https://dl.doubtnut.com/l/_fDvmAm8Zf8AC
https://dl.doubtnut.com/l/_n6Lb303CsbfT
https://dl.doubtnut.com/l/_C5T4FFlAX4Hg


63. Prove that:

Watch Video Solution

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

64. If bc +qr=ca+rp=ab+pq=-1, 

show that 

Watch Video Solution

∣
∣
∣
∣
∣

ap bp cr

a b c

p q r

∣
∣ 
∣ 
∣
∣

= 0

65. If  are the roots of the equations  

,�nd the value of .

Watch Video Solution

αandβ

x2 − 2x + 4 = 0

∣
∣ 
∣ 
∣
∣

∑α ∑α2 ∑α3

∑α2 ∑α3 ∑α4

∑α3 ∑α4 ∑α5

∣
∣ 
∣ 
∣
∣

https://dl.doubtnut.com/l/_C5T4FFlAX4Hg
https://dl.doubtnut.com/l/_XxhUQMM9vWvY
https://dl.doubtnut.com/l/_VZuvcsALPAXE


66. If  then 

 is

independent of

Watch Video Solution

a2 + b2 + c2 = 1,

∣
∣
∣
∣
∣

a2 + (b2 + c2)cos ϕ ab(1 − cos ϕ) ac(1 − cos ϕ)

ba(1 − cos ϕ) b2 + (c2 + a2)cos ϕ bc(1 − cos ϕ)

ca(1 − cos ϕ) cb(1 − cos ϕ) c2 + (a2 + b2)cos ϕ

∣
∣ 
∣ 
∣
∣

67. If a 0 and a 1, show that  

Watch Video Solution

≠ ≠

∣
∣
∣
∣
∣

x + 1 x x

x x + a x

x x x + a2

∣
∣ 
∣ 
∣
∣

= a3[1 + x ].
(a3 − 1)

a2(a − 1)

68. If a 0 and a 1, show that  

Watch Video Solution

≠ ≠

∣
∣
∣
∣
∣

x + 1 x x

x x + a x

x x x + a2

∣
∣ 
∣ 
∣
∣

= a3[1 + x ].
(a3 − 1)

a2(a − 1)

https://dl.doubtnut.com/l/_fmOsLmzoVzx5
https://dl.doubtnut.com/l/_Dr8T9SKFND6F
https://dl.doubtnut.com/l/_svCJQVtxHQ3Z
https://dl.doubtnut.com/l/_JSrMNb4JlGM0


69. If  are the roots of the equation  and 

 then evaluate 

Watch Video Solution

α, β ax2 + bx + c = 0

Sn = αn + βn

∣
∣ 
∣
∣

3 1 + s1 +s2

1 + s1 1 + s2 1 + s3

1 + s2 1 + s3 1 + s4

∣
∣ 
∣
∣

70. Without expanding at any stage, evaluate the value of the

determinant 

Watch Video Solution

∣
∣
∣
∣

2 tanA cot B + cot A tanB tanA cot C + cot A

tanB cot A + cot B tanA 2 tanB cot C + cot B

tanC cot A + cot C tanA tanB cot C + cot B tanC 2

71. Suppose that digit numbers A28,3B9 and 62 C, where A,B and C are

integers between 0 and 9 are divisible by a �xed integer k, prove that the

determinant  is also divisible by k.

Watch Video Solution

∣
∣
∣
∣

A 3 6

8 9 C

2 B 2

∣
∣ 
∣
∣

https://dl.doubtnut.com/l/_JSrMNb4JlGM0
https://dl.doubtnut.com/l/_rsUA5dGkaejP
https://dl.doubtnut.com/l/_tU6LVrPQzRY6


72. If   

�nd .

Watch Video Solution

Δ =

∣
∣ 
∣ 
∣
∣

sinx sin(x + h) sin(x + 2h)

sin(x + 2h) sinx sin(x + h)

sin(x + h) sin(x + 2h) sinx

∣
∣ 
∣ 
∣
∣

lim
h→ 0

( )
Δ

h2

73. If  then show that f(x) is linear in x.

Hence deduce  where 

Watch Video Solution

f(x) =
∣
∣ 
∣
∣

x + c1 x + a x + a

x + b x + c2 x + a

x + b x + b x + c3

∣
∣ 
∣
∣

f(0) =
bg(a) − ag(b)

(b − a)

g(x) = (c1 − x)(c2 − x)(c3 − x)

74. If f(a,b)  and  

 prove that 

.

Watch Video Solution

=
f(b) − f(a)

b − a

f(a, b, c) =
f(b, c) − f(a, b)

c − a

f(a, b, c) =
∣
∣ 
∣ 
∣
∣

f(a) f(b) f(c)

1 1 1

a b c

∣
∣ 
∣ 
∣
∣

÷
∣
∣ 
∣ 
∣
∣

1 1 1

a b c

a2 b2 c2

∣
∣ 
∣ 
∣
∣

https://dl.doubtnut.com/l/_KEK4MCI1z9al
https://dl.doubtnut.com/l/_indFZbeGzkeZ
https://dl.doubtnut.com/l/_CAJI3jysOI0w


Single Option Correct Type Questions

75. the value of the determinant 

 is

Watch Video Solution

∣
∣
∣
∣
∣
∣
∣

(a1 − b1)
2

(a1 − b2)
2

(a1 − b3)
2

(a1 − b4)
2

(a2 − b1)
2

(a2 − b2)
2

(a2 − b3)
2

(a3 − b4)
2

(a3 − b1)
2

(a3 − b2)
2

(a3 − b3)
2

(a3 − b4)
2

(a4 − b1)
2

(a4 − b2)
2

(a4 − b3)
2

(a4 − b4)
2

∣
∣ 
∣ 
∣ 
∣ 
∣
∣

1. If f(x) is a polynomial of degree  and , 

(where  is a �xed real number ), then the degree of f'(x) is

A. 6

B. 10

C. 14

D. 18

n( > 2) f(x) = f(α − x)

α

https://dl.doubtnut.com/l/_CAJI3jysOI0w
https://dl.doubtnut.com/l/_BsJgcM6dLO0S
https://dl.doubtnut.com/l/_h74FhU8hb74c


Exercise For Session 1

Answer:

Watch Video Solution

2. If  is a polynomial of

degree  then prove that 

Watch Video Solution

g(x) − , wheref(x)
f(x)

(x − a)(x − b)(x − c)

< 3,

= ∣∣1af(a)(x − a)
− 2

1bf(b)(x − b)
− 2

1cf(c)(x − c)
− 2∣∣ + ∣∣a

2a1b2b1c
dg(x)

dx

1. Sum of real roots of the euation  is

A. -2

B. -1

C. 0

∣
∣
∣
∣
∣

1 4 20

1 −2 5

1 2x 5x2

∣
∣ 
∣ 
∣
∣

= 0

https://dl.doubtnut.com/l/_h74FhU8hb74c
https://dl.doubtnut.com/l/_5svnbnHQ9abM
https://dl.doubtnut.com/l/_KwRQaGqBZYyh


D. 1

Answer: D

Watch Video Solution

2. If  then

A. x=3, y=1

B. x=1, y=3

C. x=0,y=3

D. x=0, y=0

Answer: D

Watch Video Solution

∣
∣
∣
∣

6i −3i 1

4 3i −1

20 3 i

∣
∣ 
∣
∣

= x + iy, i = √−1

https://dl.doubtnut.com/l/_KwRQaGqBZYyh
https://dl.doubtnut.com/l/_DxKggBmrUmNK


3. If  then value

of t is

A. 7

B. 14

C. 21

D. 28

Answer: C

Watch Video Solution

pλ4 + qλ3 + rλ2 + sλ + t =
∣
∣ 
∣ 
∣
∣

λ2 + 3λ λ − 1 λ + 3

λ + 1 2 − λ λ − 4

λ − 3 λ + 4 3λ

∣
∣ 
∣ 
∣
∣

,

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

sum of all other �ve roots is

A. 

B. -2

∣
∣
∣
∣
∣

7 6 x2 − 13

2 x2 − 13 2

x2 − 13 3 7

∣
∣ 
∣ 
∣
∣

2√15

https://dl.doubtnut.com/l/_72LN6yoOO93q
https://dl.doubtnut.com/l/_kR7i1uz59tlY


C. 

D. None of these

Answer: B

Watch Video Solution

√20 + √15 − 2

5. If A,B and C are the angle of a non-right angled ABC the value of

 is

A. 0

B. 1

C. 2

D. 3

Answer: C

Watch Video Solution

Δ

∣
∣
∣
∣

tanA 1 1

1 tanB 1

1 1 tanC

∣
∣ 
∣
∣

https://dl.doubtnut.com/l/_kR7i1uz59tlY
https://dl.doubtnut.com/l/_7QYl73WlyBHu


6. If , the maximum value of  is

A. -10

B. 

C. 

D. 10

Answer: D

Watch Video Solution

Δ =

∣
∣ 
∣
∣

1 3 cos θ 1

sin θ 1 3 cos θ

1 sin θ 1

∣
∣ 
∣
∣

Δ

−√10

√10

7. If the value of the determinant  is positive then

A. abc  1

B. abc -8

C. abc -8

∣
∣
∣
∣

a 1 1

1 b 1

1 1 c

∣
∣ 
∣
∣

>

>

<

https://dl.doubtnut.com/l/_ieJ7Uc61TL1h
https://dl.doubtnut.com/l/_IBQZSt0faOkM


Exercise For Session 2

D. abc -2

Answer: B

Watch Video Solution

>

1. If  are the cofactors of 3 and -2 respectively in the determinant

 the value of  is

A. 5

B. 7

C. 9

D. 11

Answer: C

Watch Video Solution

λandμ

∣
∣
∣
∣

1 0 −2

3 −1 2

4 5 6

∣
∣ 
∣
∣

λ + μ

https://dl.doubtnut.com/l/_IBQZSt0faOkM
https://dl.doubtnut.com/l/_ayEeTVJWircy


2. If  are distinct and  then the square of the

determinant of its cofactors is divisible by

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

a, b and c D =

∣
∣ 
∣
∣

a b c

b c a

c a b

∣
∣ 
∣
∣

.

(a2 + b2 + c2)
2

(ab + bc + ca)
2

(a + b + c)
2

(a + b + c)
4

3. An equilateral triangle has each of its sides of length 4 cm. If 

(r=1,2,3) are its vertices the value of 

A. 192

(xr, yr)

∣
∣
∣
∣
∣

x1 y1 1

x2 y2 1

x3 y3 1

∣
∣ 
∣ 
∣
∣

https://dl.doubtnut.com/l/_ayEeTVJWircy
https://dl.doubtnut.com/l/_tkRPJHL0zNVn
https://dl.doubtnut.com/l/_hq3hz0k43Jlz


B. 768

C. 1024

D. 128

Answer: A

Watch Video Solution

4. If the lines ax+y+1=0, x+by+1=0 and x+y+c=0 (a,b and c being distinct

and di�erent from 1) are concurrent the value of

 is

A. 0

B. 1

C. 2

D. 3

Answer: C

+ +
a

a − 1

b

b − 1

c

c − 1

https://dl.doubtnut.com/l/_hq3hz0k43Jlz
https://dl.doubtnut.com/l/_YaD05eMBFWcS


Watch Video Solution

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

A. 0

B. pa+qb+rc

C. 1

D. None of these

Answer: A

Watch Video Solution

∣
∣
∣
∣
∣

pa qb rc

qc ra pb

rb pc qa

∣
∣ 
∣ 
∣
∣

6. If p,q and r are in AP the value of determinant

 is

A. 1

∣
∣
∣
∣
∣

a2 + 2n+ 1 + 2p b2 + 2n+ 2 + 2q c2 + p

2n + p 2n+ 1 + q 2q

a2 + 2n + p b2 + 2n+ 1 + q c2 − r

∣
∣ 
∣ 
∣
∣

https://dl.doubtnut.com/l/_YaD05eMBFWcS
https://dl.doubtnut.com/l/_xk5a6a62Ywsf
https://dl.doubtnut.com/l/_utRxYuQfOzLN


B. 0

C. 

D. q

Answer: B

Watch Video Solution

a2 + b2 + c2 − 2n

(a2 + b2 + c2) − 2n

7. Let  be the set of third order determinants that

can be made with the distinct non-zero real numbers 

Then ,

A. 

B. 

C. 

D. None of these

Answer: B

{D1, D2, D3, ⋯, Dn}

a1, a2, ⋯, a9.

n

∑
i= 1

Di = 1

n

∑
i= 1

Di = 0

Di = Dj, ∀i, j

https://dl.doubtnut.com/l/_utRxYuQfOzLN
https://dl.doubtnut.com/l/_PunywYzwosWG


Watch Video Solution

8. If  then x is equal to

A. 0

B. -9

C. 3

D. None of these

Answer: B

Watch Video Solution

∣
∣
∣
∣

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

9. If a+b+c=0 the one root of  =0 is

A. 1

B. 2

∣
∣
∣
∣

a − x c b

c b − x a

b a c − x

∣
∣ 
∣
∣

https://dl.doubtnut.com/l/_PunywYzwosWG
https://dl.doubtnut.com/l/_oBehkOK8x6ck
https://dl.doubtnut.com/l/_2gDiuGWEmUfM


C. 

D. 0

Answer: D

Watch Video Solution

a2 + b2 + c2

10. If =-2 and f(x)=  the

f(x) is a polynomial of degree

A. 0

B. 1

C. 2

D. 3

Answer: C

Watch Video Solution

a2 + b2 + c2

∣
∣ 
∣ 
∣
∣

1 + a2x (1 + b2)x (1 + c2)x

(1 + a2)x 1 + b2x (1 + c2)x

(1 + a2)x (1 + b2)x 1 + c2x

∣
∣ 
∣ 
∣
∣

https://dl.doubtnut.com/l/_2gDiuGWEmUfM
https://dl.doubtnut.com/l/_tbFoOI2ZlaOf


Exercise For Session 3

11. If a,b,c,d,e and f are in GP the value of  is

A. depends on x and y

B. depends on x and z

C. dependes on y and z

D. independent of x,y and z

Answer: D

Watch Video Solution

∣
∣
∣
∣
∣

a2 d2 x

b2 e2 y

c2 f2 z

∣
∣ 
∣ 
∣
∣

1. Number of second order determiants which have maximum values

whose each entry is either -1 or 1 is equal to

A. 2

https://dl.doubtnut.com/l/_tbFoOI2ZlaOf
https://dl.doubtnut.com/l/_7NuEzV1C33lJ
https://dl.doubtnut.com/l/_IKRcOTga2F78


B. 4

C. 6

D. 8

Answer: B

Watch Video Solution

2. Minimum value of a second order determinant whose each is either 1 or

2 is equal to

A. 0

B. -1

C. -2

D. -3

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_IKRcOTga2F78
https://dl.doubtnut.com/l/_C98uAoXxVDCv


3. If , (i=1,2,3) and 

 and 

then

A. =3

B. =2

C. =1

D. =0

Answer: C

Watch Video Solution

l2i + m2
i + n2

i = 1

lilj + mimj + ninj = 0, (i ≠ j, i, j = 1, 2, 3) Δ =

∣
∣ 
∣
∣

l1 m1 n1

l2 m2 n2

l3 m3 n3

∣
∣ 
∣
∣

|Δ|

|Δ|

|Δ|

|Δ|

4. Let  matrix and let  denote the matrix of the

cofactors of elements of matrix A and  be the matrix of cofactors of

A = [aij]  be a 3 × 3 A1

A2

https://dl.doubtnut.com/l/_C98uAoXxVDCv
https://dl.doubtnut.com/l/_f7VDZCpaAsrj
https://dl.doubtnut.com/l/_DWwkSv0JQuwJ


elements of matrix  and so on. If  denote the matrix of cofactros of

elements of matrix , then  equals

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

A1 An

An− 1 |An|

Δ2n
0

Δ2n
0

Δn2

0

Δ2
0

5. If  =3 then the value of  is

A. 6

B. 9

C. 18

D. 27

∣
∣
∣
∣
∣

1 x x2

x x2 1

x2 1 x

∣
∣ 
∣ 
∣
∣

∣
∣ 
∣ 
∣
∣

x3 − 1 0 x − x4

0 x − x4 x3 − 1

x − x4 x3 − 1 0

∣
∣ 
∣ 
∣
∣

https://dl.doubtnut.com/l/_DWwkSv0JQuwJ
https://dl.doubtnut.com/l/_btxMzCVlmUBX


Answer: B

Watch Video Solution

6. the value of the determinant 

 is

A. depends on =1,2,3,4

B. depends on ,i=1,2,3,4

C. dependes on ,i=1,2,3,4

D. 0

Answer: D

Watch Video Solution

∣
∣
∣
∣
∣
∣
∣

(a1 − b1)
2

(a1 − b2)
2

(a1 − b3)
2

(a1 − b4)
2

(a2 − b1)
2

(a2 − b2)
2

(a2 − b3)
2

(a3 − b4)
2

(a3 − b1)
2

(a3 − b2)
2

(a3 − b3)
2

(a3 − b4)
2

(a4 − b1)
2

(a4 − b2)
2

(a4 − b3)
2

(a4 − b4)
2

∣
∣ 
∣ 
∣ 
∣ 
∣
∣

ai, i

bi

ci

https://dl.doubtnut.com/l/_btxMzCVlmUBX
https://dl.doubtnut.com/l/_AnWXL4It2hXy


7. Value of  depends upon

A. only x

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

8. If the system of linear equations x+y+z=6, x+2y+3z=14 and 2x +5y+

R) has a unique solution if  is

A. 8

B. 

C. 

λz = μ(λ, μ ≠ λ

λ ≠

λ = 8andμ ≠ 36

λ = 8andμ = 36

https://dl.doubtnut.com/l/_LxzV1i9i2hsH
https://dl.doubtnut.com/l/_lADtOICkTrWJ


D. None of these

Answer: A

Watch Video Solution

9. The system of equations ax-y- z=a-1 ,x-ay-z=a-1,x-y-az=a-1 has no solution

if a is

A. either -2 or 1

B. -2

C. 1

D. not(-2)

Answer: B::C

Watch Video Solution

https://dl.doubtnut.com/l/_lADtOICkTrWJ
https://dl.doubtnut.com/l/_yqrHJ9WIuPnZ


10. The system of equations x+2y-4z=3,2x-3y+2z=5 and x -12y +16z =1 has

A. inconsistent solution

B. unique solution

C. in�nitely many solutions

D. None of these

Answer: C

Watch Video Solution

11. If c  1 and the system of equations x+y-1=0 2x-y-c=0 and -bx+3by-c =0

is consistent then the possible real values of b are

A. 

B. 

C. 

D. None of these

<

b ∈ ( − 3, )
3

4

b ∈ ( − , 1)
3

2

b ∈ ( − , 3)
3

4

https://dl.doubtnut.com/l/_i9zEaWzjFnFf
https://dl.doubtnut.com/l/_lbotIteTYsci


Answer: B

Watch Video Solution

12. The equation x+2y=3,y-2x=1 and 7x-6y+a=0 are consisten for

A. a=7

B. a=1

C. a=11

D. None of these

Answer: A

Watch Video Solution

13. Values of k for which the system of equation x+ky+3z=0, kx+2y+2z=0

and 2x+3y+4z=0 possesses non-trivial solution

https://dl.doubtnut.com/l/_lbotIteTYsci
https://dl.doubtnut.com/l/_A8gnHav6iVOL
https://dl.doubtnut.com/l/_U1xLsW3HFdts


Exercise For Session 4

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

{2, }
5

4

{2, }
5

4

{2, − }
5

9

{ − 2, − }
5

4

1. If f(x)=   is equal to

A. -1

B. 0

C. 1

D. 2

∣
∣
∣
∣
∣

x x2 x3

1 2 3

0 1 x

∣
∣ 
∣ 
∣
∣

lim
x→ 1

f(x)

https://dl.doubtnut.com/l/_U1xLsW3HFdts
https://dl.doubtnut.com/l/_UZBmW62H1CNu


Answer: A

Watch Video Solution

2. Let f(x) �nd  is equal to

A. 0

B. -1

C. 2

D. 3

Answer: B

Watch Video Solution

=

∣
∣ 
∣ 
∣
∣

secx x2 x

2 sinx x3 2x2

tan 3x x2 x

∣
∣ 
∣ 
∣
∣

. lim
x→ 0

f(x)

x4

3. Let  the value of

5A+4B+3C+2D+E is equal to

∣
∣
∣
∣
∣

x 2 x

x2 x 6

x x 6

∣
∣ 
∣ 
∣
∣

= Ax4 + Bx3 + Cx2 + Dx + E

https://dl.doubtnut.com/l/_UZBmW62H1CNu
https://dl.doubtnut.com/l/_949BRQLvt66E
https://dl.doubtnut.com/l/_3hVaRtmCirQD


A. -16

B. -11

C. 0

D. 16

Answer: B

Watch Video Solution

4. Let f(x) =  where p is a constant. Then  at

x=0 is

A. p

B. p+

C. p+

D. independent of p

∣
∣
∣
∣
∣

x3 sinx cos x

6 −1 0

p p2 p3

∣
∣ 
∣ 
∣
∣

{f(x)}
d3

dx
3

p2

p3

https://dl.doubtnut.com/l/_3hVaRtmCirQD
https://dl.doubtnut.com/l/_kRJhlLZTNhPt


Answer: D

Watch Video Solution

5. If y=sin mx the value of the determinant  where 

is

A. 

B. 

C. 

D. None of these

Answer: D

Watch Video Solution

∣
∣
∣
∣
∣

y y1 y2

y3 y4 y5

y6 y7 y8

∣
∣ 
∣ 
∣
∣

yn =
dny

dxn

m2

m3

m9

https://dl.doubtnut.com/l/_kRJhlLZTNhPt
https://dl.doubtnut.com/l/_gvCAKl9lqhOJ


6. Let , then the value of 

 is

A. 

B. 

C. 

D. 

Answer: B

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

2

π

2π
2

2π

7. If f(x) =  the value of 

[f(x)+f''(x)]dx is

A. -1

∣
∣
∣
∣
∣

cos x ex
2

2x cos2( )

x2 secx sinx + x

1 2 x + tanx

∣
∣ 
∣ 
∣
∣

x

2

f
π / 2

−π / 2
(x2 + 1)

https://dl.doubtnut.com/l/_seefE0MO7LUw
https://dl.doubtnut.com/l/_hW7V5rcoRGLo


B. 0

C. 1

D. 2

Answer: B

Watch Video Solution

8. If f(x) =  the value of f(x)

dx is

A. 2

B. -1

C. 0

D. None of these

Answer: C

∣
∣
∣
∣
∣
∣

sin2 x + cos4 xIn cos x

π π2 π4

− In2

∣
∣ 
∣ 
∣ 
∣
∣

1

1 + ( tan x )
√2

7
16

1
2

1
4

f
π / 2
0

https://dl.doubtnut.com/l/_hW7V5rcoRGLo
https://dl.doubtnut.com/l/_VNhZj8yFzNWK


View Text Solution

9. if 

then n equals

A. 4

B. 6

C. 8

D. None of these

Answer: D

Watch Video Solution

Dk =

∣
∣ 
∣ 
∣
∣

1 n n

2k n2 + n + 1 n2 + n

2k − 1 n2 n2 + n + 1

∣
∣ 
∣ 
∣
∣

 and  
n

Σ
k= 1

Dk = 56

10. The value of 

A. 

n

∑
r= 2

( − 2)r
∣
∣ 
∣ 
∣
∣

n − 2Cr− 2 n − 2Cr− 1 n − 2Cr

−3 1 1

2 −1 0

∣
∣ 
∣ 
∣
∣

(n > 2)

2n − 1 + ( − 1)n

https://dl.doubtnut.com/l/_VNhZj8yFzNWK
https://dl.doubtnut.com/l/_DEUukshHPwYL
https://dl.doubtnut.com/l/_CUMb6mVGJaHk


Exercise Single Option Correct Type Questions

B. 

C. 

D. None of these

Answer: A

Watch Video Solution

2n + 1 + ( − 1)n

2n − 3 + ( − 1)n

1. If  , and  and 

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

A. 1

B. -1

C. 

D. 

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

αβγ

https://dl.doubtnut.com/l/_CUMb6mVGJaHk
https://dl.doubtnut.com/l/_7LqfmESbvcVH


Answer: A

Watch Video Solution

2. Let 

where  are in A.P. then the common di�erence (i)  (ii)  (iii)  (iv)

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

Δ(x) =

∣
∣ 
∣
∣

x + a x + b x + a − c

x + b x + c x − 1

x + c x + d x − b + d

∣
∣ 
∣
∣

and ∫
2

0
Δ(x)dx = − 16,

a, b, c, d 1 2 3 4

±1

±2

±3

±4

https://dl.doubtnut.com/l/_7LqfmESbvcVH
https://dl.doubtnut.com/l/_8EcRpLwEMABB


3. If  then

A. (x) is divisible by x

B.  (x)=0

C. '(x)=0

D. None of these

Answer: A

Watch Video Solution

Δ(x) =

∣
∣ 
∣ 
∣
∣

x 1 + x2 x3

log(1 + x2) ex sinx

cos x tanx sin2 x

∣
∣ 
∣ 
∣
∣

Δ

Δ

Δ

4. If  are sides of a triangle and 

then

A.  ABC is an equilateral triangle

B.  ABC is a right angled isosceles triangle

a, b, c

∣
∣ 
∣ 
∣
∣

a2 b2 c2

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

(a − 1)2 (b − 1)2 (c − 1)2

∣
∣ 
∣ 
∣
∣

=

Δ

Δ

https://dl.doubtnut.com/l/_3lkpnzuigOG4
https://dl.doubtnut.com/l/_iOn6aW3reCat


C.  ABC is an isosceles triangle

D. None of the above

Answer: C

Watch Video Solution

Δ

5. If  =f(x)-xf'(x) then f(x) is equal to

A. 

B. 

C. 

D. None of the above

Answer: A

View Text Solution

∣
∣
∣
∣
∣
∣

α x x x

x β x x

x x γ x

x x x δ

∣
∣ 
∣ 
∣ 
∣
∣

(x − α)(x − β)(x − γ)(x − δ)

(x + α)(x + β)(x + γ)(x + δ)

2(x − α)(x − β)(x − γ)(x − δ)

https://dl.doubtnut.com/l/_iOn6aW3reCat
https://dl.doubtnut.com/l/_95FbLn3xgA87
https://dl.doubtnut.com/l/_ND7cEqWzHIRV


6. If  the line ax +by +c=0 passes through the

�xed point which is

A. (1,2)

B. (1,1)

C. (-2,1)

D. (1,0)

Answer: B

Watch Video Solution

∣
∣
∣
∣

a b − c c + b

a + c b c − a

a − b a + b c

∣
∣ 
∣
∣

= 0

7. If f(x)  and  are the roots of the equation 

, then  is equal to

A. 

B. 

= a + bx + cx2 α, βandγ

x3 = 1
∣
∣ 
∣
∣

a b c

b c a

c a b

∣
∣ 
∣
∣

f(α) + f(β) + f(γ)

f(α)f(β) + f(β)f(γ) + f(γ)f(α)

https://dl.doubtnut.com/l/_ND7cEqWzHIRV
https://dl.doubtnut.com/l/_i9yGDsX632hH


C. 

D. 

Answer: D

Watch Video Solution

f(α)f(β)f(γ)

−f(α)f(β)f(γ)

8. When the determinant  is expanded in powers

of sin x , the constant term in than or equal to expression 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

∣
∣ 
∣ 
∣
∣

https://dl.doubtnut.com/l/_i9yGDsX632hH
https://dl.doubtnut.com/l/_bm4dnSLK9csW


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

under consideration and  the value

of the determinant  is

A. [x]

B. [y]

C. [z]

D. None of these

Answer: C

Watch Video Solution

−1 ≤ x < 0, 0 ≤ y < 1, 1 ≤ z < 2,

∣
∣
∣
∣
∣

[x] + 1 [y] [z]

[x] [y] + 1 [z]

[x] [y] [z] + 1

∣
∣ 
∣ 
∣
∣

10. The determinant  is equal to

A. 

B. 

∣
∣
∣
∣
∣

y2 −xy x2

a b c

a' b' c'

∣
∣ 
∣ 
∣
∣

∣
∣
∣

bx + ay cx + by

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

∣
∣
∣

∣
∣
∣

a' x + b' y bx + cy

ax + by b' x + c' y

∣
∣
∣

https://dl.doubtnut.com/l/_UQsCBUuX3llp
https://dl.doubtnut.com/l/_eOrir2cUjd0V


C. 

D. 

Answer: D

Watch Video Solution

∣
∣
∣

bx + cy ax + by

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

∣
∣
∣

∣
∣
∣

ax + by bx + cy

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

∣
∣
∣

11. If A,B and C are angle of a triangle of a triangle ,the value of

 is (where i=

A. 1

B. -1

C. -2

D. -4

Answer: D

Watch Video Solution

∣
∣
∣
∣
∣

e2iA e− iC e− iB

e− iC e2iB e− iA

e− iB e− iA e2iC

∣
∣ 
∣ 
∣
∣

√−1)

https://dl.doubtnut.com/l/_eOrir2cUjd0V
https://dl.doubtnut.com/l/_0i8iCkKtGBLO


12. If  =0  N, the value of a is

A. n

B. n-1

C. n+1

D. None of these

Answer: C

Watch Video Solution

∣
∣
∣
∣
∣

xn xn+ 2 x2n

1 xa a

xn+ 5 xa+ 6 x2n+ 5

∣
∣ 
∣ 
∣
∣

∀x ∈ R where n ∈

13. If x,y and z are the integers in AP lying between 1 and 9 and x 51, y 41

and z 31 are three digits number the value of  is

A. x+y+z

B. x-y+z

∣
∣
∣
∣
∣

5 4 3

x51 y41 z31

x y z

∣
∣ 
∣ 
∣
∣

https://dl.doubtnut.com/l/_IhbOhYKHqbzB
https://dl.doubtnut.com/l/_m9M0LD1MFSwb


C. 0

D. None of these

Answer: C

Watch Video Solution

14. If  are three digit even natural

numbers and  , then  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

a1, b1, c1, a2, b2, c2anda3, b3, c3

Δ =

∣
∣ 
∣
∣

c1 a1 b1

c2 a2 b2

c3 a3 b3

∣
∣ 
∣
∣

Δ

https://dl.doubtnut.com/l/_m9M0LD1MFSwb
https://dl.doubtnut.com/l/_HemCoqQiNnSp


15. If a,b,and c are sides of  ABC such that

 =0  

(where  ABC is

A. an isosceles

B. an equilateral

C. can 't say

D. None of these

Answer: B

View Text Solution

Δ

∣
∣
∣
∣
∣

c b cosB + αβ a cosA + bα + cγ

a c cosB + aβ b cosA + cα + aγ

b a cosB + bβ c cosA + aα + bγ

∣
∣ 
∣ 
∣
∣

α, β, γ, ∈ R+ and∠A, ∠B, ∠C ≠ ), Δ
π

2

16. If  are the roots of the equations  

 the value of the determinant 

 is

x1, x2andy1, y2

3x2 − 18x + 9 = 0andy2 − 4y + 2 = 0

∣
∣
∣
∣
∣

x1x2 y1y2 1

x1 + x2 y1 + y2 2

sin(πx1x2) cos(π/2y1y2) 1

∣
∣ 
∣ 
∣
∣

https://dl.doubtnut.com/l/_VqkOTsQhQcVp
https://dl.doubtnut.com/l/_9kv94nRsf5Sr


A. 0

B. 1

C. 2

D. None of these

Answer: A

Watch Video Solution

17. The value of  is equal to zero when  is

A. 6

B. 4

C. 5

D. None of these

Answer: C

∣
∣
∣
∣
∣

.10 C4.10 C5.11 Cm

.11 C6.11 C7.12 Cm+ 2

.12 C8.12 C9.13 Cm+ 4

∣
∣ 
∣ 
∣
∣

m

https://dl.doubtnut.com/l/_9kv94nRsf5Sr
https://dl.doubtnut.com/l/_hrdbSPqhbmsc


Watch Video Solution

18. The value of the determinant  is

independent of

A. 

B. 

C. 

D. a

Answer: A

Watch Video Solution

∣
∣
∣
∣
∣

1 sin(α − β)θ cos(α − β)θ

a sinαθ cosαθ

a2 sin(α − β)θ cos(α − β)θ

∣
∣ 
∣ 
∣
∣

α

β

θ

19. If  are polynomials of degree 4 and 

 be an identity in x, then

f(x), h(x)

∣
∣ 
∣ 
∣
∣

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

a b c

p q r

∣
∣ 
∣ 
∣
∣

= mx4 + nx3 + rx2 + sx + r

https://dl.doubtnut.com/l/_hrdbSPqhbmsc
https://dl.doubtnut.com/l/_Nfw1DTBs4NcQ
https://dl.doubtnut.com/l/_IY5Xzs2un9Cv


 is

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

∣
∣
∣
∣
∣

f' ' (0) − f' ' (0) g' ' (0) − g' ' (0) h' ' (0) − h' ' (0)

a b c

p q r

∣
∣ 
∣ 
∣
∣

2(3n + r)

3(2n − r)

3(2n + r)

2n(3n − r)

20. If f(x) =  then

 is equal to

A. 0

B. 

C. 

∣
∣
∣
∣
∣

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(θ) − 2f(ϕ) + f(ψ)

α − β

α + β + γ

https://dl.doubtnut.com/l/_IY5Xzs2un9Cv
https://dl.doubtnut.com/l/_9RkxiL7GW6uK


D. 

Answer: A

Watch Video Solution

α + β ± γ

21. If   

where a, b, c are all di�erent, then the determinant 

 vanishes when

A. a+b+c=0

B. (a+b+c)

C. (a+b+c)

D. x=a+b+c

Answer: B

Watch Video Solution

∣
∣
∣
∣
∣

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)

∣
∣ 
∣ 
∣
∣

x =
1

3

x =
1

2

https://dl.doubtnut.com/l/_9RkxiL7GW6uK
https://dl.doubtnut.com/l/_1z3Tox98hltb


22. Let  such that no two of them are equal and satisfy 

 then equation  has at last one

root in  at last one root in  at last one root in  at

last two roots in 

A. atleast one root in 

B. atleast one root in 

C. atleast one root in 

D. atleast one root in [0,2]

Answer: A

Watch Video Solution

a, b, c ∈ R

|2abcbc2ac2ab| = 0, 24ax2 + 4bx + c = 0

[0, 1] [ − , ]
1

2

1

2
[ − 1, 0]

[0, 2]

[0, ]
1

2

[ − , ]
1

2

1

2

[ − 1, 0]

23. The number of positive integral solutions of the equation

 is
∣
∣
∣
∣
∣

x3 + 1 x2y x2z

xy2 y3 + 1 y2z

xz2 z2y z3 + 1

∣
∣ 
∣ 
∣
∣

= 11

https://dl.doubtnut.com/l/_1z3Tox98hltb
https://dl.doubtnut.com/l/_Rhvw8IGkXttL
https://dl.doubtnut.com/l/_Wgeb7WdTD5SJ


A. 0

B. 3

C. 6

D. 12

Answer: B

Watch Video Solution

24. If f(x)=  R and eqation f(x)-x=0 has imaginary

roots  be the roots of f(x) -x=0 then  is

A. 0

B. purely real

C. purely imaginary

D. None of these

ax2 + bx + c, a, b, c ∈

α, β, γand δ
∣
∣ 
∣ 
∣
∣

1 α δ

β 0 α

γ β 1

∣
∣ 
∣ 
∣
∣

https://dl.doubtnut.com/l/_Wgeb7WdTD5SJ
https://dl.doubtnut.com/l/_sf4kBtrTUoAD


Answer: B

View Text Solution

25. If the system of equtions 2x-y+z=0,x-2y+z=0, tx-y+2z=0 has in�nitely

many solution and f(x) be a continuous function such that f(5+x)+f(x)=2,

then  f(x) dx is equal to

A. 0

B. 

C. 5

D. t

Answer: B

Watch Video Solution

f − 2t
0

−2t

https://dl.doubtnut.com/l/_sf4kBtrTUoAD
https://dl.doubtnut.com/l/_2w795IuljPPv


26. if  where 

 such that  and 

 then the value of 

A. 

B. 

C. 

D. None of these

Answer: B

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

a = , b =
3

4

5

8

a = , b =
1

4

5

32

a = 1, b =
2

3

27. Given (f(x)  x and g(x) =  .  

 the value of  (10), is

= log10 eπix

ϕ(x) =

∣
∣ 
∣ 
∣ 
∣
∣

f(x). g(x) (f(x))
g ( x ) 1

f(x2). g(x2) (f(x2))
g (x2 )

0

f(x3). g(x3) (f(x3))
g (x3 )

1

∣
∣ 
∣ 
∣ 
∣
∣

ϕ

https://dl.doubtnut.com/l/_j0Cr69NXcSdk
https://dl.doubtnut.com/l/_YBUNkYBGAbQB


A. 1

B. 2

C. 0

D. None of these

Answer: C

Watch Video Solution

28. The value of the determinant 

is (a) 0 (b)  (c)  (d) None of these

A. 0

B. 

C. 

D. None of these

∣
∣
∣
∣
∣
∣

1 (α2x − α− 2x)
2

(α2x + α− 2x)
2

1 (β2x − β − 2x)
2

(β2x + β − 2x)
2

1 (γ2x − γ − 2x)
2

(γ2x + γ − 2x)
2

∣
∣ 
∣ 
∣ 
∣
∣

(αβγ)2x (αβγ) − 2x

(αβ)2x

(αβ) − 2x

https://dl.doubtnut.com/l/_YBUNkYBGAbQB
https://dl.doubtnut.com/l/_6K7GzRKiTMxX


Answer: A

Watch Video Solution

29. If a,b and c are non-zero real numbers and if the equation (a-1)x=y+z,

(b-1)y=z+x, 

(c-1)z=x+y has a non-trival solution then ab+bc+ca equals to

A. a+b+c=0

B. abc

C. 1

D. None of these

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_6K7GzRKiTMxX
https://dl.doubtnut.com/l/_4ODeResNtgky


Exercise More Than One Correct Option Type Questions

30. the set of equations   

(cos 0) x+y+2z=0 ,  has non-trivial solution (s)

A. for no value of  and 

B. for all value of and 

C. for all value of  and only two values of 

D. for only one value of  and all values of 

Answer: A

Watch Video Solution

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

0 ≤ 0 < 2π

λ θ

λ θ

λ θ

λ θ

1. The determinant  is divisible by

A. x

Δ =

∣
∣ 
∣ 
∣
∣

a2 + x2 ab ac

ab b2 + x2 bc

ac bc c2 + x2

∣
∣ 
∣ 
∣
∣

https://dl.doubtnut.com/l/_VGfWEsmh2h0v
https://dl.doubtnut.com/l/_h6AuNgKpdWhS


B. 

C. 

D. 

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

Watch Video Solution

x2

x3

x4

2. The value of the determinant  is

(where i=

A. complex

B. real

C. irrational

D. rational

Answer: B::D

∣
∣
∣
∣
∣

√6 2i 3 + √6i

√12 √3 + √8i 3√2 + √6i

√18 √2 + √12i √27 + 2i

∣
∣ 
∣ 
∣
∣

√−1

https://dl.doubtnut.com/l/_h6AuNgKpdWhS
https://dl.doubtnut.com/l/_IylzdQtIlcCm


Watch Video Solution

3. If  is equal to

A. independent of x,y,z

B. independent of n

C. independent of 

D. All of above

Answer: D

Watch Video Solution

Δr =

∣
∣ 
∣ 
∣ 
∣ 
∣
∣

2r− 1 sin rθ

x y z

2n − 1

∣
∣ 
∣ 
∣ 
∣ 
∣
∣

, then
n

∑
r= 1

Δr

1
r ( r+ 1 )

n

n+ 1

( sin ) θ ( sin ) θ
n+ 1

2
n

2

sin θ

2

θ

4. the determinant  is equal to zero if

A. a,b and c are in AP

∣
∣
∣
∣

a b aα + b

b c bα + c

aα + b bα + c 0

∣
∣ 
∣
∣

= 0

https://dl.doubtnut.com/l/_IylzdQtIlcCm
https://dl.doubtnut.com/l/_i79qIOUrRm5G
https://dl.doubtnut.com/l/_UhLgNNXfviNc


B. a,b,c, are in GP

C. a,b, and c are in HP

D.  is a factor of 

Answer: B::D

Watch Video Solution

(x − α) ax2 + 2bx + c

5. Let f(x) =  then

A. 

B. 

C. 

D. 

Answer: A::C::D

Watch Video Solution

∣
∣
∣
∣

cos x 1 0

1 2 cos x 1

0 1 2 cos x

∣
∣ 
∣
∣

f( ) = − 1
π

3

f' ( ) = √3
π

3

∫
π

0

f(x)dx = 0

∫
π

−π

f(x)dx = 0

https://dl.doubtnut.com/l/_UhLgNNXfviNc
https://dl.doubtnut.com/l/_VIZI9FUuhmlm


6. If  = , then

A. a=0

B. b=0

C. c=0

D. d=141

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

Watch Video Solution

Δ(x) =

∣
∣ 
∣ 
∣
∣

x2 − 5x + 3 2x − 5 3

3x2 + x + 4 6x + 1 9

7x2 − 6x + 9 14x − 6 21

∣
∣ 
∣ 
∣
∣

ax3 + bx2 + cx + d

7. If a,b,and c are the side of a triangle and A,B and C are the angles

opposite to a,b,and c respectively, then 

 is independent of

A. a

Δ =
∣
∣ 
∣ 
∣
∣

a2 b sinA C sinA

b sinA 1 cosA

C sinA cosA 1

∣
∣ 
∣ 
∣
∣

https://dl.doubtnut.com/l/_VIZI9FUuhmlm
https://dl.doubtnut.com/l/_RnZVD7XXpOOv
https://dl.doubtnut.com/l/_AozGY1kDwNM1


B. b=0

C. c

D. A,B,C

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

Watch Video Solution

8.  is divisible by  b.  c. 

 d. 

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

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

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

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

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

Watch Video Solution

= ∣∣aa
2012a + b(a + b)012a + 3b∣∣ a + b a + 2b

2a + 3b a2

https://dl.doubtnut.com/l/_AozGY1kDwNM1
https://dl.doubtnut.com/l/_1u4txce8totx


9. Let , then

A. 

B. 

C. maximum value of f(x) is 1

D. minimum value of f(x) is 0

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

Watch Video Solution

f(x) =

∣
∣ 
∣ 
∣
∣

sec2 x 1 1

cos2 x cos2 x cos ec2x

1 cos2 x cot2 x

∣
∣ 
∣ 
∣
∣

f
π / 4

−π / 4
f(x)dx = (3π + 8)

1

16

f' = 0
π

2

10. If   

=  and f(x) =+

 then

A. 

∣
∣
∣
∣
∣

a a + x2 a + x2 + x4

2a 3a + 2x2 4a + 3x3 + 2x4

3a 6a + 3x2 10a + 6x2 + 3x4

∣
∣ 
∣ 
∣
∣

a0 + a1x + a2x
2 + a3x

3 + a4x
4 + a5x

5 + a6x
6 + a7x

7

a0x
2 + a3x + a6

f(x) ≥ 0, ∀ ∈ R if al > 0

https://dl.doubtnut.com/l/_1u4txce8totx
https://dl.doubtnut.com/l/_TrqzecZbDSDa
https://dl.doubtnut.com/l/_lLBPUpG1BLFG


B. f(x)=0, only if a=0

C. f(x)=0, has of a=0 f(x) =0 has equal roots

D. f(x)=0, has more than two root if a=0

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

View Text Solution

11. If  then

A. term independent of x in 

B. coe�cient of x in 

C. coe�cient of x in 

D. coe�cient of x in  is divisible by 16

Answer: A::B

Watch Video Solution

Δ(x) =

∣
∣ 
∣ 
∣ 
∣ 
∣
∣

4x − 4 (x − 2)
2

x3

8x − 4√2 (x − 2√2
2
) (x + 1)

3

12x − 4√3 (x − 2√3)
2

(x − 1)3

∣
∣ 
∣ 
∣ 
∣ 
∣
∣

Δ(x) = 16(5 − √2 − √3)

Δ(x) = 48(1 + √2 − √3)

Δ(x) = 16(5 + √2 − √3)

Δ(x)

https://dl.doubtnut.com/l/_lLBPUpG1BLFG
https://dl.doubtnut.com/l/_c2zhVZOF4Jsq


Watch Video Solution

12. 

then

A. f'(x)=0

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

C. 

D. None of these

Answer: A::B

Watch Video Solution

 If  f(x) =

∣
∣ 
∣ 
∣
∣

3 3x 3x2 + 2a2

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

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

∣
∣ 
∣ 
∣
∣

f 2
0 f(x)dx = 32a4

13. If  and the system of equtions ax +by +cz =0,n bx

+cy+az=0,cx+ay+bz=0 has a non-trivial solution then both the roots of the

equadratic equation  are

a > b > c

at2 + bt + c

https://dl.doubtnut.com/l/_c2zhVZOF4Jsq
https://dl.doubtnut.com/l/_kJKYiETb6T2F
https://dl.doubtnut.com/l/_0RbvkstZDdFK


A. real

B. of opposite sign

C. positive

D. complex

Answer: A::B

Watch Video Solution

14. The values of  and b for which the equations x+y+z=3, x+3y+2z=6, and

x+ +3z=b have

A. a uniqe solution if 

B. no solution if 

C. in�nite many solution 

D. None of the above

Answer: A::C

λ

λy

λ ≠ 5, b ∈ R

λ ≠ 5, b = 9

λ = 5, b = 9

https://dl.doubtnut.com/l/_0RbvkstZDdFK
https://dl.doubtnut.com/l/_qH5r5yG2K5sU


Watch Video Solution

15. Let  be real. Let S denote the set of all values of  for which the

system of linear equations 

  

  

-x+   

has a non- trivial solution then S contains

A. (-1,1)

B. 

C. 

D. (-2,2)

Answer: A::B::C

Watch Video Solution

λandα λ

λx + (sinα)y + (cosα)z = 0

x + (cosα)y + (sinα)z = 0

(sinα)y − (cosα)z = 0

[ − √2, − 1]

[1, √2]

https://dl.doubtnut.com/l/_qH5r5yG2K5sU
https://dl.doubtnut.com/l/_jMpiqtB4Jv8S


Exercise Passage Based Questions

1. Consider the system of equations 

x+y+z=5, x+2y+3z=9, x+3y+   

The sustem is called smart brilliant good and lazy according as it has

solution unique solution in�nitely many solution respectively . 

The system is smart if

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

λz = μ

λ ≠ 5orλ = 5andμ = 13

λ ≠ 5  and  μ = 13

λ ≠ 5  and  μ ≠ 13

λ ≠ 5 or λ  and  μ ≠ 13

https://dl.doubtnut.com/l/_JQDWzZtL7mdb


2. Consider the system of equations 

x+y+z=5, x+2y+3z=9, x+3y+   

The sustem is called smart brilliant good and lazy according as it has

solution unique solution in�nitely many solution respectively . 

The system is good if

A. 

B. 

C. 

D.  is any real number

Answer: B

Watch Video Solution

λz = μ

λ ≠ 5 or λ  and  μ ≠ 13

λ = 5  and  μ = 13

λ = 5  and  μ ≠ 13

λ ≠ 5and  μ

3. Consider the system of equations 

x+y+z=5, x+2y+3z=9, x+3y+   

The sustem is called smart brilliant good and lazy according as it has

λz = μ

https://dl.doubtnut.com/l/_YWdCnQKWAIkE
https://dl.doubtnut.com/l/_BGeNueNZSzfc


solution unique solution in�nitely many solution respectively . 

The system is lazy if

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

λ ≠ 5or' lambda =5 and μ = 13

λ = 5  and  μ = 13

λ = 5  and  μ ≠ 13

λ ≠ 5or λ = 5 and μ ≠ 13

4.  and  is a

determinant obtained by deleting ith row and jth column then then

  

If  =5 and  then sum of

digits of  is

IfΔ =

∣
∣ 
∣
∣

a11 a12 a13

a21 a22 a23

a31 a32 a33

∣
∣ 
∣
∣

Cij = ( − 1)
i+ j

Mij, where Mij

∣
∣
∣
∣

C11 C12 C13

C21 C22 C23

C31 C32 C33

∣
∣ 
∣
∣

= Δ2.

∣
∣
∣
∣
∣

1 x x2

x x2 1

x2 1 x

∣
∣ 
∣ 
∣
∣

Δ =
∣
∣
∣

x3 − 1 0 x − x4

0 x − x4 x3 − 1

∣
∣
∣

Δ2

https://dl.doubtnut.com/l/_BGeNueNZSzfc
https://dl.doubtnut.com/l/_mhWryRkQ6hDv


A. 7

B. 8

C. 13

D. 11

Answer: C

View Text Solution

5.  and  is a

determinant obtained by deleting ith row and jth column then then

  

Suppose a,b,c,  and 

 and  =49 then the valu of -3abc is

A. -7

IfΔ =

∣
∣ 
∣
∣

a11 a12 a13

a21 a22 a23

a31 a32 a33

∣
∣ 
∣
∣

Cij = ( − 1)
i+ j

Mij, where Mij

∣
∣
∣
∣

C11 C12 C13

C21 C22 C23

C31 C32 C33

∣
∣ 
∣
∣

= Δ2.

∈ R, a + b + c > 0, A = bc − a2, B = ca − b2

c = ab − c2

∣
∣ 
∣
∣

A B C

B C A

C A B

∣
∣ 
∣
∣

a3 + b3 + c3

https://dl.doubtnut.com/l/_mhWryRkQ6hDv
https://dl.doubtnut.com/l/_56FHu3m1umtr


B. 7

C. -2401

D. 2401

Answer: B

Watch Video Solution

6.  and  is a

determinant obtained by deleting ith row and jth column then then

  

Suppose a,b,c,  and 

 and  =49 then the valu of -3abc is

A. -3

B. 3

IfΔ =

∣
∣ 
∣
∣

a11 a12 a13

a21 a22 a23

a31 a32 a33

∣
∣ 
∣
∣

Cij = ( − 1)
i+ j

Mij, where Mij

∣
∣
∣
∣

C11 C12 C13

C21 C22 C23

C31 C32 C33

∣
∣ 
∣
∣

= Δ2.

∈ R, a + b + c > 0, A = bc − a2, B = ca − b2

c = ab − c2

∣
∣ 
∣
∣

A B C

B C A

C A B

∣
∣ 
∣
∣

a3 + b3 + c3

https://dl.doubtnut.com/l/_56FHu3m1umtr
https://dl.doubtnut.com/l/_XpovQ2pWq47G


C. -9

D. 9

Answer: B

Watch Video Solution

7. If  are the roots of  The value of 

 is equal to

A. 14

B. -2

C. 10

D. -14

Answer: D

Watch Video Solution

α, β, γ x3 + 2x2 − x − 3 = 0

∣
∣
∣
∣
∣

α β γ

γ α β

β γ α

∣
∣ 
∣ 
∣
∣

https://dl.doubtnut.com/l/_XpovQ2pWq47G
https://dl.doubtnut.com/l/_5YxUmy9Y8ZMz


8. If  are the roots of . If the absolute value

of the expression  can be expressed as 

where m and n are co-prime the value of  is

A. 17

B. 27

C. 37

D. 47

Answer: C

Watch Video Solution

α, β, γ x3 + 2x2 − x − 3 = 0

+ +
α − 1

α + 2

β − 1

β + 2

γ − 1

γ + 2

m

n

∣
∣
∣

m n2

m − n m + n

∣
∣
∣

9. If  are the roots of . If  = 

 the value of  is

A. 14

α, β, γ x3 + 2x2 − x − 3 = 0 a

α2 + β2 + γ2, b = αβ + βγ + γα

∣
∣ 
∣
∣

a b b

b a b

b b a

∣
∣ 
∣
∣

https://dl.doubtnut.com/l/_MP5OrE6GRxcn
https://dl.doubtnut.com/l/_J2PgiJbqDxCc


B. 49

C. 98

D. 196

Answer: D

Watch Video Solution

10. Suppose f(x) is a function satisfying the folowing conditions: 

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

(ii) f(x) has a minimum value at  

(iii) for all xf'(x)=   

The value of f(2)+f(3) is

A. 1

B. 

C. 2

x =
5

2
∣
∣
∣
∣
∣

2ax 2ax − 1 2ax + b + 1

b b + 1 −1

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

∣
∣ 
∣ 
∣
∣

3
2

https://dl.doubtnut.com/l/_J2PgiJbqDxCc
https://dl.doubtnut.com/l/_xQW1aSCs14UR


D. 

Answer: A

Watch Video Solution

5

2

11. Suppose f(x) is a function satisfying the folowing conditions: 

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

(ii) f(x) has a minimum value at  

(iii) for all xf'(x)=   

The number of solutions of the equation f(x) +1=0 is

A. 0

B. 1

C. 2

D. in�nite

Answer: A

x =
5

2
∣
∣
∣
∣
∣

2ax 2ax − 1 2ax + b + 1

b b + 1 −1

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

∣
∣ 
∣ 
∣
∣

https://dl.doubtnut.com/l/_xQW1aSCs14UR
https://dl.doubtnut.com/l/_iwrG3gLTjOxg


View Text Solution

12. Suppose f(x) is a function satisfying the folowing conditions: 

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

(ii) f(x) has a minimum value at  

(iii) for all xf'(x)=   

Range of f(x) is

A. 

B. 

C. 

D. 

Answer: C

View Text Solution

x =
5
2

∣
∣
∣
∣
∣

2ax 2ax − 1 2ax + b + 1

b b + 1 −1

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

∣
∣ 
∣ 
∣
∣

( − ∞, ]
7
16

[ , ∞)
3

4

[ , ∞)
7
16

( − ∞, ]
3

4

https://dl.doubtnut.com/l/_iwrG3gLTjOxg
https://dl.doubtnut.com/l/_J63Oy4q4lby8


13. If

  

The value of  is

A. 0

B. 

C. 

D. 

Answer: C

Watch Video Solution

∣
∣
∣
∣
∣

x ex− 1 (x − 1)
3

x − lx cos(x − 1) (x − 1)
2

tanx sin2 x cos2 x

∣
∣ 
∣ 
∣
∣

= a0 + a1(x − 1) + a2(x − 1)2⋯

cos − 1(a1)

π

4

π

2

π

14. If

  

The value of  is

∣
∣
∣
∣
∣

x ex− 1 (x − 1)3

x − lx cos(x − 1) (x − 1)2

tanx sin2 x cos2 x

∣
∣ 
∣ 
∣
∣

= a0 + a1(x − 1) + a2(x − 1)
2
⋯

lim
x→ 0

(sinx)x

https://dl.doubtnut.com/l/_s2wmWy5E7lsq
https://dl.doubtnut.com/l/_eyerDuklIhwV


A. 1

B. e

C. e-1

D. None of these

Answer: A

View Text Solution

15. If

  

The eqution whose roots are  is

A. 

B. 

C. 

D. None of these

∣
∣
∣
∣
∣

x ex− 1 (x − 1)
3

x − lx cos(x − 1) (x − 1)
2

tanx sin2 x cos2 x

∣
∣ 
∣ 
∣
∣

= a0 + a1(x − 1) + a2(x − 1)2⋯

a0and a1

x2 − x = 0

x2 − 2x = 0

x2 − 3x = 0

https://dl.doubtnut.com/l/_eyerDuklIhwV
https://dl.doubtnut.com/l/_r17DDv3zyrGa


Answer: D

View Text Solution

16. Let  and the equation 

 has roots a,b,c, where a,b,c   

The value of  is

A. 

B. 

C. 

D. 

Answer: B

View Text Solution

Δ =

∣
∣ 
∣ 
∣
∣

−bc b2 + bc c2 + bc

a2 + ac −ac c2 + ac

a2 + ab b2 + ab −ab

∣
∣ 
∣ 
∣
∣

x3 − px2 + qx − r = 0 ∈ R+

D ≤ ta

≤ 9r3

≥ 27r2

≤ 27r2

≥ 81r3

https://dl.doubtnut.com/l/_r17DDv3zyrGa
https://dl.doubtnut.com/l/_UpMYMrrnZMuB


17. Let  and the equation 

 has roots a,b,c, where a,b,c   

If a,b,c are in GP then

A. 

B. 

C. 

D. 

Answer: D

View Text Solution

Δ =

∣
∣ 
∣ 
∣
∣

−bc b2 + bc c2 + bc

a2 + ac −ac c2 + ac

a2 + ab b2 + ab −ab

∣
∣ 
∣ 
∣
∣

x3 − px2 + qx − r = 0 ∈ R+

r3 = p3q

p3 = r3q

p3 = q3r

q3 =p3r

18. Let  and the equation 

 has roots a,b,c, where a,b,c   

If  =27 and  then the value of  is

Δ =

∣
∣ 
∣ 
∣
∣

−bc b2 + bc c2 + bc

a2 + ac −ac c2 + ac

a2 + ab b2 + ab −ab

∣
∣ 
∣ 
∣
∣

x3 − px2 + qx − r = 0 ∈ R+

Δ a2 + b2 + c2 = 2 ∑a2b

https://dl.doubtnut.com/l/_ihlMSTr1iwak
https://dl.doubtnut.com/l/_ldiJLF5MWOMR


A. 

B. 

C. 

D. 

Answer: B

View Text Solution

3(2√2 − p)

3(2√2 − r)

3(2√2 − q)

3(2√2 − p − q)

19. If  N and the equation  

 has roots a,b,c and a,b,c are in AP.  

The value of  is

A. 

B. 

C. 

D. 

Δn =

∣
∣ 
∣ 
∣
∣

a2 + n ab ac

ab b2 + n bc

ac bc c2 + n

∣
∣ 
∣ 
∣
∣

, n ∈

x3 − λx2 + 11x − 6 = 0

7

∑
r= 1

Δn

(12)3

(14)3

(26)3

(28)3

https://dl.doubtnut.com/l/_ldiJLF5MWOMR
https://dl.doubtnut.com/l/_3F6wX4oMMia7


Answer: B

View Text Solution

20. If  N and the equation  

 has roots a,b,c and a,b,c are in AP.  

The value of  is

A. 

B. 

C. 

D. None of these

Answer: A

View Text Solution

Δn =

∣
∣ 
∣ 
∣
∣

a2 + n ab ac

ab b2 + n bc

ac bc c2 + n

∣
∣ 
∣ 
∣
∣

, n ∈

x3 − λx2 + 11x − 6 = 0

Δ2n
Δn

< 8

= 8

> 8

https://dl.doubtnut.com/l/_3F6wX4oMMia7
https://dl.doubtnut.com/l/_KTKJKzHRgSb4


Exercise Single Integer Answer Type Questions

21. If  N and the equation  

 has roots a,b,c and a,b,c are in AP.  

The value of  is

A. 130

B. 190

C. 280

D. 340

Answer: C

View Text Solution

Δn =

∣
∣ 
∣ 
∣
∣

a2 + n ab ac

ab b2 + n bc

ac bc c2 + n

∣
∣ 
∣ 
∣
∣

, n ∈

x3 − λx2 + 11x − 6 = 0

30

∑
r= 1

( )
27Δr − Δ3r

27r2

https://dl.doubtnut.com/l/_cLd4hzGiFORY


1. If  =0  

 is

Watch Video Solution

∣
∣
∣
∣
∣

32 + k 42 32 + 3 + k

42 + k 52 42 + 4 + k

52 + k 62 52 + 5 + k

∣
∣ 
∣ 
∣
∣

√2k√2k√2k⋯∞

2. Let  are three distinct roots of  

 =0 the value of  is

Watch Video Solution

α, βand γ

∣
∣
∣
∣

x − 1 −6 2

−6 x − 2 −4

2 −4 x − 6

∣
∣ 
∣
∣

( + + )
− 11

α

1

β

1

γ

3. If 

The value of  is

Watch Video Solution

∣
∣
∣
∣
∣

x ex− 1 (x − 1)
3

x − lx cos(x − 1) (x − 1)
2

tanx sin2 x cos2 x

∣
∣ 
∣ 
∣
∣

= a0 + a1(x − 1) + a2(x − 1)2⋯

cos − 1(a1)

https://dl.doubtnut.com/l/_1AooJzG3TxQV
https://dl.doubtnut.com/l/_6huhAUGDxLld
https://dl.doubtnut.com/l/_PK9zn9rEnLgp


4. 

 is equal to

Watch Video Solution

cos2 α + cos2 β + cos2 γ

5. Prove that 

Watch Video Solution

∣
∣
∣
∣
∣

(b + c)
2

a2 a2

b2 (c + a)
2

b2

c2 c2 (a + b)
2

∣
∣ 
∣ 
∣
∣

= 2abc(a + b + c)3

6. If  and the system of equations 

x=   

y=z+(  x  

z=(sin ) x+y 

has a non-trivial solution then  is equal to

Watch Video Solution

0 ≤ θ ≤ π

(sin θ)y + (cos θ)z

cos θ)

θ

8θ
π

https://dl.doubtnut.com/l/_YcjQrvSIeYGS
https://dl.doubtnut.com/l/_Cf4ia9ECy6lE
https://dl.doubtnut.com/l/_dy6CLQI1NgGW
https://dl.doubtnut.com/l/_vhqt8Twf9yZQ


7. The value of the determinant  is

Watch Video Solution

∣
∣
∣
∣
∣
∣

1 1 1 1

1 2 3 4

1 3 6 10

1 4 10 20

∣
∣ 
∣ 
∣ 
∣
∣

8. If a,b,c and d are the roots of the equation 

 the value of the determinant 

 is

View Text Solution

x4 + 2x3 + 4x2 + 8x + 16 = 0

∣
∣
∣
∣
∣
∣

1 + a 1 1 1

1 1 + b 1 1

1 1 1 + c 1

1 1 1 1 + d

∣
∣ 
∣ 
∣ 
∣
∣

9. If =0 

the value of  is equal to

Watch Video Solution

a ≠ 0, b ≠ 0, c ≠ 0  and

∣
∣ 
∣
∣

1 + a 1 1

1 + b 1 + 2b 1

1 + c 1 + c 1 + 3c

∣
∣ 
∣
∣

∣∣a
− 1 + b− 1 + c− 1∣∣

https://dl.doubtnut.com/l/_vhqt8Twf9yZQ
https://dl.doubtnut.com/l/_ZPiWHmrRlYi6
https://dl.doubtnut.com/l/_771LSrQ6V9s8
https://dl.doubtnut.com/l/_4tTfMj1LubCP


Exercise Statement I And Ii Type Questions

10. If the system of equations 

ax+hy+g=0 ….(i) 

hx+by+f=0…(ii) 

and ….(iii)  

has a unique solution and  , �nd the

value of 't'.

Watch Video Solution

ax2 + 2hxy + by2 + 2gx + 2fy + c + t = 0

= 8
abc + 2fgh − af 2 − bg2 − ch2

h2 − ab

1. Statement -1 If  then   

Satement-2 If   

View Text Solution

Δ(r) =
∣
∣
∣

r r + 1

r + 3 r + 4

∣
∣
∣

n

∑
r= 1

Δ(r) = − 3n

Δ(r)
∣
∣
∣

f1(r) f2(r)

f3(r) f4(r)

∣
∣
∣

Σn
r= 1Δ(r) =

∣
∣
∣

Σn
r= 1f1(r) Σn

r= 1f2(r)

Σn
r= 1f3(r) Σn

r= 1f4(r)

∣
∣
∣

https://dl.doubtnut.com/l/_4tTfMj1LubCP
https://dl.doubtnut.com/l/_0PCWUkpRWsOT


2. Statement -1 Consider the determinant 

 

where  R (i=1,2,3) and x  R  

Stement -2 If  =0, then  =0

View Text Solution

Δ =

∣
∣ 
∣ 
∣
∣

a1 + b1x
2 a1x

2 + b1 c1

a2 + b2x
2 a2x

2 + b2 c2

a3 + b3x
2 a3x

2 + b3 c3

∣
∣ 
∣ 
∣
∣

= 0,

ai, bi, ci ∈ ∈

∣
∣
∣
∣

a1 b2 c3

a2 b2 c2

a3 b3 c3

∣
∣ 
∣
∣

Δ

3. Statement -1 The value of determinant 

 is zero 

Statement -2 The value of skew -symetric determinat of odd order equals

zero.

Watch Video Solution

∣
∣
∣
∣
∣
∣
∣

sinπ cos(x + ) tan( − )

sin(x − ) −cos( ) In( )

cot( + x) In( ) tan(π)

∣
∣ 
∣ 
∣ 
∣ 
∣
∣

π

4
π

4

π

4
π

2
x
y

π

4

y

x

https://dl.doubtnut.com/l/_J7Nmwt35pmcc
https://dl.doubtnut.com/l/_rczA7MYO0Tdv


4. Statement-1 f(x) =   

the co�erent of x in f(x)=0 

Statement -2 If P(x)=  then 

, where dash denotes the di�erential coe�cient.

View Text Solution

∣
∣
∣
∣
∣

(1 + x)
11

(1 + x)
12

(1 + x)
13

(1 + x)
21

(1 + x)
22

(1 + x)
23

(1 + x)
31

(1 + x)
32

(1 + x)
33

∣
∣ 
∣ 
∣
∣

a0 + a1x + a2x
2 + a2x3 + ⋯ + ans

n

a1 = P ' (0)

5. Statement -1 If system of equations 2x+3y=a and bx +4y=5 has in�nite

solution, the  

Statement-2 Straight lines   

and  are parallel if 

Watch Video Solution

a = , b =
15

4

8

5

a1x + b1y + c1 = 0

a2x + b2y + c2 = = 0 = ≠
a1

a2

b1

b2

c1

c2

https://dl.doubtnut.com/l/_URnKd9I0hOHp
https://dl.doubtnut.com/l/_wkMjwshyTdpj


Exercise Subjective Type Questions

6. Statement -1 The value of the determent   

Statement -2 Neither of two rows rows or columns of  is

identical.

Watch Video Solution

∣
∣
∣
∣

1 2 3

4 5 6

7 8 0

∣
∣ 
∣
∣

≠ 0

∣
∣
∣
∣

1 2 3

4 5 6

7 8 0

∣
∣ 
∣
∣

7. The digits A,B,C are such that the three digit numbers A88, 6B8, 86 C are

divisible by 72 the determinant 

 is divisible by

Watch Video Solution

∣
∣
∣
∣

A 6 8

8 B 6

8 8 C

∣
∣ 
∣
∣

1. Prove that  =4 abc.
∣
∣
∣
∣

b + c c b

c c + a a

b a a + b

∣
∣ 
∣
∣

https://dl.doubtnut.com/l/_o5HypFCZBhp8
https://dl.doubtnut.com/l/_PRdbMfs5lQSv
https://dl.doubtnut.com/l/_HTi3JBSTG36i


Watch Video Solution

2. Prove that: 

Watch Video Solution

∣
∣
∣
∣

a − b − c 2a 2a

2b b − c − a 2b

2c 2c c − a − b

∣
∣ 
∣
∣

= (a + b + c)
3

3. Find the value of determinat .

Watch Video Solution

∣
∣
∣
∣
∣

√13 + √3 2√5 √5

√15 + √26 5 √10

3 + √65 √15 5

∣
∣ 
∣ 
∣
∣

4. The value of the determinant , where a, b and c

respectively the pth,qth and rth terms of a H.P., is

Watch Video Solution

∣
∣
∣
∣
∣

bc ca ab

p q r

1 1 1

∣
∣ 
∣ 
∣
∣

https://dl.doubtnut.com/l/_HTi3JBSTG36i
https://dl.doubtnut.com/l/_SqpGDIlAi10x
https://dl.doubtnut.com/l/_qNHEPHkO7ZFZ
https://dl.doubtnut.com/l/_5lSxMhGYtmZa


5. Whitout expanding the determinat at any stage prove that

 has a purely real value.

Watch Video Solution

∣
∣
∣
∣
∣

−5 3 + 5i − 4i

3 − 5i 8 4 + 5i

+ 4i 4 − 5i 9

∣
∣ 
∣ 
∣
∣

3
2

3
2

6. Prove without expansion that

Watch Video Solution

|ah + bggab + chbf + bafhb + bcaf + bbg + fc| = a|ah + bgahbf + bahba

7. If A,B and C are the angles of a triangle and

 =0 then prove that 

ABC must be isoceles.

Watch Video Solution

∣
∣
∣
∣
∣

1 1 1

1 + sinA 1 + sinB 1 + sinC

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

∣
∣ 
∣ 
∣
∣

Δ

https://dl.doubtnut.com/l/_eLkgNBvHVRkh
https://dl.doubtnut.com/l/_JHfMkHhQBvzj
https://dl.doubtnut.com/l/_ku1P8Bd8kgwk


8. The value of  is

Watch Video Solution

∣
∣
∣
∣
∣

βγ βγ' + β' γ β' γ'

γα γα' + γ'α γ'α'

αβ αβ' + α' β α' β'

∣
∣ 
∣ 
∣
∣

9. If , where u and v are functions of x, show that  

.

Watch Video Solution

y =
u

v

v3 =

∣
∣ 
∣
∣

u v 0

u' v' v

u' ' v' ' 2v'

∣
∣ 
∣
∣

d2y

dx2

10. Show that the determinant  (x) is given by (x) = 

 is independent of x.

Watch Video Solution

Δ Δ

∣
∣
∣
∣
∣

sin(x + α) cos(x + α) a + x sinα

sin(x + β) cos(x + β) b + x sinβ

sin(x + γ) cos(x + γ) c + x sinγ

∣
∣ 
∣ 
∣
∣

https://dl.doubtnut.com/l/_V91qBkggJTud
https://dl.doubtnut.com/l/_LiSNFLxJs9gu
https://dl.doubtnut.com/l/_wrT4a3i0ChVU


11. Evaluate 

Watch Video Solution

∣
∣
∣
∣

.x C1 .x C2 .x C3

.y C1 .y C2 .y C3

.x C1 .z C2 .z C3

∣
∣ 
∣
∣

12. (i) Find maximum value of 

.  

(ii) Let A,B and C be the angles of triangle such that  

Find the minimum value of  where 

.

View Text Solution

f(x) =

∣
∣ 
∣ 
∣
∣

1 + sin2 x cos2 x 4 sin 2x

sin2 x 1 + cos2 x 4 sin 2x

sin2 x cos2 x 1 + 4 sin 2x

∣
∣ 
∣ 
∣
∣

A ≥ B ≥ C.

Δ

Δ =

∣
∣ 
∣ 
∣
∣

sin2 A sinA cosA cos2 A

sin2 B sinB cosB cos2 B

sin2 C sinC cosC cos2 C

∣
∣ 
∣ 
∣
∣

13. If f(x) =  then �nd the

value of  dx.

W t h Vid S l ti

∣
∣
∣
∣
∣

x2 − 4x + 6 2x2 + 4x + 10 3x2 − 2x + 16

x − 2 2x + 2 3x − 1

1 2 3

∣
∣ 
∣ 
∣
∣

∫
3

− 3
f(x)

x2 sinx

1 + x6

https://dl.doubtnut.com/l/_2s93tTknYBnh
https://dl.doubtnut.com/l/_49MkQ8a4egWg
https://dl.doubtnut.com/l/_9I6aNsUwUudK


Watch Video Solution

14. prove that

.

Watch Video Solution

∣
∣
∣
∣
∣
∣
∣

∣
∣ 
∣ 
∣ 
∣ 
∣
∣

=

1

( a−a1 ) 2

1
a−a1

1
a1

1

( a−a2 ) 2

1
a−a2

1
a2

1

( a−a3 ) 2

1
a−a3

1
a3

−a2(a1 − a2)(a2 − a3)(a3 − a1)

a1a2a3(a − a1)
2
(a − a2)

2
(a − a3)

2

15. Show that in general there are three values of t for which the

following system of equations has a non- trival solution (a-t)x+by+cz=0,

bx+(c-t)y+az=0 and cx+ay+(b-t)z=0. 

Express the product of these values of t in the form of a determinant.

Watch Video Solution

16. Eliminates 

(i) a,b, and c 

https://dl.doubtnut.com/l/_9I6aNsUwUudK
https://dl.doubtnut.com/l/_dkCA4dqJE4Oo
https://dl.doubtnut.com/l/_KJf5IoezzSRd
https://dl.doubtnut.com/l/_J5DUkA1LVwbs


Exercise Questions Asked In Previous 13 Years Exam

(ii) x,y,z from the equations 

  

and 

View Text Solution

−a + + = 0, − b + + = 0
by

z

cz

y

cz

x

ax

z

−c + + = 0.
ax

y

by

x

17. If  are not all zero & if

, then prove

that  OR  , where  is one ofthe

complex cube root of unity.

Watch Video Solution

x, y, z

ax + by + cz = 0, bx + cy + az = 0&cx + ay + bz = 0

x : y : z = 1: 1: 1 1:ω :ω2OR1:ω2 :ω ω

1. If =-2 and f(x)=  then

f(x) is a polynomial of degree

a2 + b2 + c2

∣
∣ 
∣ 
∣
∣

1 + a2x (1 + b2)x (1 + c2)x

(1 + a2)x 1 + b2x (1 + c2)x

(1 + a2)x (1 + b2)x 1 + c2x

∣
∣ 
∣ 
∣
∣

https://dl.doubtnut.com/l/_J5DUkA1LVwbs
https://dl.doubtnut.com/l/_UwMCO78Xf9vU
https://dl.doubtnut.com/l/_GQpJyfFRfaQx


A. 3

B. 2

C. 1

D. 0

Answer: B

Watch Video Solution

2. The system of equations 

  

  

  

and has no solution if  is

A. not -2

B. 1

C. -2

αx + y + z = α − 1,

x + αy + z = α − 1

x + y + αz = α − 1

α

https://dl.doubtnut.com/l/_GQpJyfFRfaQx
https://dl.doubtnut.com/l/_sMKebqTxM4J1


D. Either -2 or 1

Answer: C

Watch Video Solution

3. If  are in G.P. then the determinant 

 is equal to-

A. 1

B. 0

C. 4

D. 2

Answer: B

Watch Video Solution

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

Δ =

∣
∣ 
∣ 
∣
∣

logan, logan+ 1, logan+ 2

logan+ 3, logan+ 4, logan+ 5

logan+ 6, logan+ 7, logan+ 8

∣
∣ 
∣ 
∣
∣

https://dl.doubtnut.com/l/_sMKebqTxM4J1
https://dl.doubtnut.com/l/_UEbnav2v94ZO
https://dl.doubtnut.com/l/_OrU2ES91akA6


4. If D =  then D is

A. divisible by neither x nor y

B. divisible by both x and y

C. divisible by x but not y

D. divisible by y but not x

Answer: B

Watch Video Solution

∣
∣
∣
∣
∣

1 1 1

1 1 + x 1

1 1 1 + y

∣
∣ 
∣ 
∣
∣

for  x ≠ 0, y ≠ 0

5. Consider the system of equations 

x-2y+3z=-1 

-x+y-2z=k 

x-3y+4z=1 

Statement -1 The system of equation has no solutions for .  

statement -2 The determinant 

k ≠ 3

∣
∣
∣
∣

1 3 −1

−1 −2 k

1 4 1

∣
∣ 
∣
∣

≠ 0, for  k ≠ 3.

https://dl.doubtnut.com/l/_OrU2ES91akA6
https://dl.doubtnut.com/l/_q6skbrxdmaLx


A. Satement -1 is true Statement -2 is true and Statement -2 is correct

explanation for Statement -1.

B. Satement -1 is true Statement -2 is true and Statement -2 is not a

correct explanation for Statement -1.

C. Statement -1 is true Statement -2 is false.

D. Statement-1 is false, Statement -2 is true.

Answer: A

Watch Video Solution

6. Let a,b,c, be any real number. Suppose that there are real numbers x,y,z

not all zero such that x=cy+bz,y=az+cx and z=bx+ay. Then 

 +2abc is equal to

A. -1

B. 0

C. 1

a2 + b2 + c2

https://dl.doubtnut.com/l/_q6skbrxdmaLx
https://dl.doubtnut.com/l/_KJrOvht3UGKc


D. 2

Answer: C

Watch Video Solution

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

,

Then the value of 'n' is:

A. any integer

B. zero

C. an even integer

D. any odd integer

Answer: D

Watch Video Solution

≠ 0

∣
∣
∣
∣

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

∣
∣ 
∣ 
∣
∣

= 0

https://dl.doubtnut.com/l/_KJrOvht3UGKc
https://dl.doubtnut.com/l/_hXx8TCAJKBfE


8. If  then the set 

is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

f(θ) =

∣
∣ 
∣
∣

1 tan θ 1

−tan θ 1 tan θ

−1 −tan θ 1

∣
∣ 
∣
∣

{f(θ) : 0 ≤ θ < }
π

2

( − ∞, − 1) ∪ (1, ∞)

[2, ∞)

( − ∞, 0] ∪ [2, ∞)

( − ∞, − 1] ∪ [1, ∞)

9. The number of values of k which the linear equations 

4x+ky+2z=0 

kx+4y+z=0 

2x+2y+z=0 

Possess a non-zero solution is

https://dl.doubtnut.com/l/_qc9joW8YA0Wx
https://dl.doubtnut.com/l/_mrKfHhK6E95Z


A. zero

B. 3

C. 2

D. 1

Answer: C

Watch Video Solution

10. If the trivial solution is the only solution of the system of equations

 

 

 

Then the set of all values of  is:

A. {2,-3}

B. R-{2,-3}

C. R-{2}

x − ky + z = 0,

kx + 3y − kz = 0,

3x + y − z = 0

k

https://dl.doubtnut.com/l/_mrKfHhK6E95Z
https://dl.doubtnut.com/l/_r6elzJkAZqN6


D. R-{-3}

Answer: B

Watch Video Solution

11. The number of values of k, for which the system of equations

  has no solution, is (1) 1 (2)

2 (3) 3 (4) in�nite

A. 1

B. 2

C. 3

D. in�nite

Answer: A

Watch Video Solution

(k + 1)x + 8y = 4k kx + (k + 3)y = 3k − 1

https://dl.doubtnut.com/l/_r6elzJkAZqN6
https://dl.doubtnut.com/l/_cB0j3uBe2hfq
https://dl.doubtnut.com/l/_vKc4Ymf2gVaV


12. If  , and  and 

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

A. 1

B. -1

C. 

D. 

Answer: A

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

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

  

  

 has a non-trivial solution,

A. contains two elements

λ

2x1 − 2x2 + x3 = λx1

2x1 − 3x2 + 2x3 = λx2

−x1 + 2x2 = λx3

https://dl.doubtnut.com/l/_vKc4Ymf2gVaV
https://dl.doubtnut.com/l/_Iu7MrcafouyT


B. contains more than two elements

C. is an empty set

D. is a singleton

Answer: A

Watch Video Solution

14. Which of the following values of  satisfying the equation

 b.  c.  d. 

A. -4

B. 9

C. -9

D. 4

Answer: B::C

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

https://dl.doubtnut.com/l/_Iu7MrcafouyT
https://dl.doubtnut.com/l/_RbRPlcSH3XMv


Watch Video Solution

15. The system of linear equations 

  

  

  

has a non-trivial solution for

A. exactly one-value of 

B. exactly two values of 

C. exactly three values of 

D. in�nitely many values of 

Answer: C

Watch Video Solution

x + λy − z = 0

λx − y − z = 0

x + y − λz = 0

λ

λ

λ

λ

https://dl.doubtnut.com/l/_RbRPlcSH3XMv
https://dl.doubtnut.com/l/_LcfMGfUfaZpO


16. 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

17. Let  Consider the system of linear equations 

 Which of the �ollowing statement (s) is (are)

correct?

A. If a=-3, then the system has in�nitely many solutions for all values of

 and 

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

C. If  =0 , then the system has in�nitely many solutions for a=-3

D. If 0 then the system has no solution for a =-3

Answer: B::C::D

a, λ, μ ∈ R,

ax + 2y = λ3x − 2y = μ

λ μ

a ≠ − 3

λandμ

λ + μ

λ + μ ≠

https://dl.doubtnut.com/l/_Uz3X8vjAlIQo
https://dl.doubtnut.com/l/_jDHKcWhCuEou


Watch Video Solution

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

linear equations    has no

solution, then  is : a �nite set containing two or more elements (2) a

singleton an empty set (4) an in�nite set

A. an in�nite set

B. a �nite set containing two or more elements

C. a singleton

D. an empty set

Answer: C

Watch Video Solution

S ' b

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

S

https://dl.doubtnut.com/l/_jDHKcWhCuEou
https://dl.doubtnut.com/l/_OwRfZaQGEDuT

