
MATHS

BOOKS - ML KHANNA

DETERMINANTS

Problem Set 1 Multiple Choice Questions

1. 

A. 1

B. 

C. 

D. 0

Answer: D

∣
∣
∣
∣
∣

1 ω ω2

ω ω2 1

ω2 1 ω

∣
∣ 
∣ 
∣
∣

ω

ω2

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_7B8OialXVdc9


Watch Video Solution

2.  =

A. 4abc

B. abc

C. 0

D. None

Answer: C

Watch Video Solution

∣
∣
∣
∣

a − b b − c c − a

b − c c − a a − b

c − a a − b b − c

∣
∣ 
∣
∣

3. 

A. abc

∣
∣
∣
∣
∣

a − b b − c c − a

x − y y − z z − x

p − q q − r r − p

∣
∣ 
∣ 
∣
∣

https://dl.doubtnut.com/l/_7B8OialXVdc9
https://dl.doubtnut.com/l/_8m24fZ31Fp3f
https://dl.doubtnut.com/l/_UkeaHAMht7AI


B. 

C. 

D. 0

Answer: D

Watch Video Solution

p + q + r

x2y2z2

4. If  is expressible as  then  is

A. 

B. 0

C. 1

D. 2

Answer: B

Watch Video Solution

∣
∣
∣
∣
∣

a − b b − c c − a

x − y y − z z − x

p − q q − r r − p

∣
∣ 
∣ 
∣
∣

λ

∣
∣ 
∣ 
∣
∣

a b c

x y z

p q r

∣
∣ 
∣ 
∣
∣

λ

−1

https://dl.doubtnut.com/l/_UkeaHAMht7AI
https://dl.doubtnut.com/l/_RlyahWE3TE3x


5. The value of the determinant  is

independent of

A. A

B. B

C. C

D. 

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

Watch Video Solution

∣
∣
∣
∣
∣

sinA cosA sin(A + θ)

sinB cosB sin(B + θ)

sinC cosC sin(C + θ)

∣
∣ 
∣ 
∣
∣

θ

6. The value of , is

A. abc

B. 

Δ =
∣
∣ 
∣
∣

1 a b + c

1 b c + a

1 c a + b

∣
∣ 
∣
∣

∑a

https://dl.doubtnut.com/l/_RlyahWE3TE3x
https://dl.doubtnut.com/l/_Rl6unwspxzeJ
https://dl.doubtnut.com/l/_BGhMS9LQtOht


C. 0

D. 

Answer: C

Watch Video Solution

(∑a)
2

7. If  , then its value is equal to

A. 

B. 

C. independent of a,b,c

D. zero

Answer: C::D

Watch Video Solution

Δ =

∣
∣ 
∣ 
∣
∣

1 bc bc(b + c)

1 ca ca(c + a)

1 ab ab(a + b)

∣
∣ 
∣ 
∣
∣

=

a3 + b3 + c3 − 3abc

abc(a + b + c)

https://dl.doubtnut.com/l/_BGhMS9LQtOht
https://dl.doubtnut.com/l/_JoIL6FS9T2PN
https://dl.doubtnut.com/l/_6S50Fyw1E7OE


8. If a , b and c are non - zero real numbers, then 

is equal to

A. abc

B. 

C. 

D. none of these

Answer: D

Watch Video Solution

Δ =

∣
∣ 
∣ 
∣
∣

b2c2 bc b + c

c2a2 ca c + a

a2b2 ab a + b

∣
∣ 
∣ 
∣
∣

a2b2c2

bc + ca + ab

9. If  are the cube roots of units , then 

 has the value

A. 0

B. 

n ≠ 3k and 1, ω, ω2

Δ = Δ =

∣
∣ 
∣ 
∣
∣

1 ωn ω2n

ω2n 1 ωn

ωn ω2n 1

∣
∣ 
∣ 
∣
∣

ω

https://dl.doubtnut.com/l/_6S50Fyw1E7OE
https://dl.doubtnut.com/l/_spZbuDJkqgOF


C. 

D. 1

Answer: A

Watch Video Solution

ω2

10. Let  If  , then  equals :

A. 

B. 1

C. 

D. 5

Answer: C

Watch Video Solution

A =
⎡
⎢
⎣

5 5α α

0 α 5α

0 0 5

⎤
⎥
⎦

∣∣A
2∣∣ = 25 |α|

52

1

5

https://dl.doubtnut.com/l/_spZbuDJkqgOF
https://dl.doubtnut.com/l/_qOMsl0SNhVim
https://dl.doubtnut.com/l/_SPfVIcT1Elww


11. Let , then the value of the determinant 

, is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

ω = − + i
1

2

√3

2
∣
∣
∣
∣
∣

1 1 1

1 −1 − ω2 ω2

1 ω2 ω4

∣
∣ 
∣ 
∣
∣

3ω

3ω(ω − 1)

3ω2

3ω(1 − ω)

12. If   

where  are cube roots of unity then  is equal to

A. 0

B. 1

Δ =

∣
∣ 
∣ 
∣
∣

x1 + y1ω x1ω
2 + y1 x1 + y1ω + z1ω

2

x2 + y2ω x2ω
2 + y2 x2 + y2ω + z2ω

2

x3 + y3ω x3ω
2 + y3 x3 + y3ω + z3ω

2

∣
∣ 
∣ 
∣
∣

1, ω, ω2 Δ

https://dl.doubtnut.com/l/_SPfVIcT1Elww
https://dl.doubtnut.com/l/_YRSyUFn5ANKL


C. 

D. none of these

Answer: A

Watch Video Solution

−1

13. If  then  is equal to

A. 

B. 

C. 0

D. None

Answer: C

Watch Video Solution

Δ =
∣
∣ 
∣ 
∣
∣

a1x + b1y a2x + b2y a3x + b3y

b1x + a1y b2x + a2y b3x + a3y

b1x + a1 b2x + a2 b3x + a3

∣
∣ 
∣ 
∣
∣

Δ

a1a2a3x
2 + b1b2b3y

2

x2 + y2

https://dl.doubtnut.com/l/_YRSyUFn5ANKL
https://dl.doubtnut.com/l/_Cmk2nwhsRa2T
https://dl.doubtnut.com/l/_0V87Rqfovlsg


14. If  then  is

A. 

B. 2i

C. 0

D. 3i

Answer: C

Watch Video Solution

Δ =

∣
∣ 
∣ 
∣
∣

x1 + iy1 x1i − y1 z1

x2 + iy2 x2i − y2 z2

x3 + iy3 x3i − y3 z3

∣
∣ 
∣ 
∣
∣

Δ

−1

15. If  where  , then its value is

A. 

B. 1 if 

C.  if 

D. none

Δ =

∣
∣ 
∣ 
∣
∣

in in+ 1 in+ 2

in+ 5 in+ 4 in+ 3

in+ 6 in+ 7 in+ 8

∣
∣ 
∣ 
∣
∣

i = √−1

0 ∀n ∈ R

n = 4k

− i n = 3k

https://dl.doubtnut.com/l/_0V87Rqfovlsg
https://dl.doubtnut.com/l/_KzffIAmnUfhN


Answer: A

Watch Video Solution

16.  being +ive

A. 

B. 

C. 

D. 0

Answer: D

Watch Video Solution

∣
∣
∣
∣
∣

1 logx y logx z

logy x 1 logy z

logz x logz y 1

∣
∣ 
∣ 
∣
∣

x, y, z

logy x

logz y

logx z

https://dl.doubtnut.com/l/_KzffIAmnUfhN
https://dl.doubtnut.com/l/_HWWkEA7gjnst


17. For positive numbers x,y,s the numberical value of the determinant

 is

A. 0

B. log x log y log z

C. 1

D. 8

Answer: D

Watch Video Solution

∣
∣
∣
∣
∣

1 logx y logx z

logy x 3 logy z

logz x logz y 5

∣
∣ 
∣ 
∣
∣

18. Prove that 

A. abc

B. 

∣
∣
∣
∣
∣

1 a a2 − bc

1 b b2 − ca

1 c c2 − ab

∣
∣ 
∣ 
∣
∣

= 0

a2b2c2

https://dl.doubtnut.com/l/_r3upp6XwBEoy
https://dl.doubtnut.com/l/_u7NsPqo4NW2I


C. 0

D. none

Answer: C

Watch Video Solution

19.  =

A. 

B. 

C. 

D. 0

Answer: D

Watch Video Solution

∣
∣
∣
∣
∣
∣

1 a a2 a3 + bcd

1 b b2 b3 + cda

1 c c2 c3 + abd

1 d d2 d3 + abc

∣
∣ 
∣ 
∣ 
∣
∣

a3b3c3

b3c3d3

c3d3a3

https://dl.doubtnut.com/l/_u7NsPqo4NW2I
https://dl.doubtnut.com/l/_Q7ggX6xds95k
https://dl.doubtnut.com/l/_AEVltQ4SzvTB


20. If  then  is independent of

A. x

B. y

C. z

D. 

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

Watch Video Solution

Δ =

∣
∣ 
∣ 
∣ 
∣ 
∣
∣

−

−

− −

∣
∣ 
∣ 
∣ 
∣ 
∣
∣

1
z

1
z

( x+y )

z2

( y+z )

x2

1
x

1
x

y ( y+z )

x2z

x+ 2y+z

xz

y ( x+y )

xz2

Δ

Δ = 0

21. One factor of , is

A. 

B. 

C. 

∣
∣
∣
∣
∣

a2 + x ab ac

ab b2 + x cb

ca cb c2 + x

∣
∣ 
∣ 
∣
∣

λ2

1/λ

(a2 + λ)(b2 + λ)(c2 + λ)

https://dl.doubtnut.com/l/_AEVltQ4SzvTB
https://dl.doubtnut.com/l/_5RDctUBKP4K7


D. none

Answer: A

Watch Video Solution

22. 

A. 0

B. abc

C. 

D. none

Answer: A

Watch Video Solution

∣
∣
∣
∣

0 b −c

−b 0 a

c −a 0

∣
∣ 
∣
∣

=

−abc

https://dl.doubtnut.com/l/_5RDctUBKP4K7
https://dl.doubtnut.com/l/_VEoN6M7TtCwC


23. If , then one value of x which satis�es the equation. 

 is given by :

A. x = a

B. x = b

C. x = c

D. x = 0

Answer: D

Watch Video Solution

a ≠ b ≠ c

⎡
⎢
⎣

0 x − a x − b

x + a 0 x − c

x + b x + c 0

⎤
⎥
⎦

= 0

24. If  then 

 for values of x equal to

A. 0

B. 2

Δ1 =

∣
∣ 
∣
∣

7 x 2

−5 x + 1 3

4 x 7

∣
∣ 
∣
∣

and Δ2 =

∣
∣ 
∣
∣

x 2 7

x + 1 3 −5

x 7 4

∣
∣ 
∣
∣

Δ1 − Δ2 = 0

https://dl.doubtnut.com/l/_aVyBr80ejXg6
https://dl.doubtnut.com/l/_psjTVvLDQsrS


C. 

D. none

Answer: C

Watch Video Solution

x ∈ R

25. If  then  is equal

to

A. 1

B. 2

C. 

D. 

Answer: D

Watch Video Solution

Δ1 =
∣
∣ 
∣ 
∣
∣

a b 2c

p q 2r

x y 2z

∣
∣ 
∣ 
∣
∣

and Δ2 =
∣
∣ 
∣ 
∣
∣

r 2p q

2z 4x 2y

c 2a b

∣
∣ 
∣ 
∣
∣

Δ1 /Δ2

−1

1/2

https://dl.doubtnut.com/l/_psjTVvLDQsrS
https://dl.doubtnut.com/l/_jLzwPJQv3Gth


26. If  

 then e=

A. 1

B. 

C. 2

D. 0

Answer: D

Watch Video Solution

f(x) = ax4 + bx3 + cx2 + dx + e

=
∣
∣ 
∣ 
∣
∣

x3 + 3x x − 1 x + 3

x + 1 −2x x − 4

x − 3 x + 4 3x

∣
∣ 
∣ 
∣
∣

−1

27. If the determinant  is expanded in powers of 

 , then the constant term in the expansion is

A. 

B. 1

∣
∣
∣
∣
∣

cos 2θ sin2 θ cos 4θ

sin2 θ cos 2θ cos2 θ

cos 4θ cos2 θ cos 2θ

∣
∣ 
∣ 
∣
∣

sin θ

−1

https://dl.doubtnut.com/l/_YMVHR5qRMmra
https://dl.doubtnut.com/l/_tcCx2CadkrLm


C. 2

D. none

Answer: A

Watch Video Solution

28. The value of  equal to

A. 

B. 

C. 1

D. 0

Answer: D

Watch Video Solution

Δ =

∣
∣ 
∣ 
∣
∣

1 sin 3θ sin3 θ

2 cos θ sin 6θ sin3 2θ

4 cos2 θ − 1 sin 9θ sin3 3θ

∣
∣ 
∣ 
∣
∣

−2

−1

https://dl.doubtnut.com/l/_tcCx2CadkrLm
https://dl.doubtnut.com/l/_LIdmS8ufqA1Q
https://dl.doubtnut.com/l/_Qnld16z3MjA2


29. If  , then the value of 

 is equal to

A. 0

B. 1

C. 

D. none of these

Answer: A

Watch Video Solution

A + B + C = π

∣
∣
∣
∣
∣

sin(A + B + C) sinB cosC

−sinB 0 tanA

cos(A + B) −tanA 0

∣
∣ 
∣ 
∣
∣

2 sinB tanA cosC

30.  is equal to

A. 0

B. 

C. 

∣
∣
∣
∣
∣

0 p − q p − r

q − q 0 q − r

r − p r − q 0

∣
∣ 
∣ 
∣
∣

(p − q)(q − r)(r − p)

pqr

https://dl.doubtnut.com/l/_Qnld16z3MjA2
https://dl.doubtnut.com/l/_cu4tHBnMVRTn


D. 

Answer: A

Watch Video Solution

3pqr

31. Let a,b,c be such that  . If  

  

then the value of n is

A. any integer

B. zero

C. any even integer

D. any odd integer

Answer: D

Watch Video Solution

b(a + c) ≠ 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/_cu4tHBnMVRTn
https://dl.doubtnut.com/l/_DqzZQd2s7PS2


32. If  then 

A. n

B. 

C. 

D. 0

Answer: D

Watch Video Solution

Dr =

∣
∣ 
∣ 
∣
∣

2r− 1 2(3r− 1) 4(5r− 1)

x y z

2n − 1 3n − 1 5n − 1

∣
∣ 
∣ 
∣
∣

n

∑
r= 1

Dr =

n2

n3

33. If  then 

A. N

B. 

C. 

Un =

∣
∣ 
∣ 
∣
∣

n 1 5

n2 2N + 1 2N + 1

n3 3N 2 3N

∣
∣ 
∣ 
∣
∣

N

∑
n= 1

Un =

N + 1

N + 2

https://dl.doubtnut.com/l/_f2QItbObLj5y
https://dl.doubtnut.com/l/_26EXcK739wYr


D. 0

Answer: D

Watch Video Solution

34. If  then the value of  is

independent of

A. x

B. y

C. z

D. 

Answer: A , B , C , D

Watch Video Solution

Δr =

∣
∣ 
∣ 
∣
∣

2r x n(n + 1)

6r2 − 1 y n2(2n + 3)

4r3 − 2nr z n3(n + 1)

∣
∣ 
∣ 
∣
∣

n

∑
r= 1

Δr

x, y, z, n

https://dl.doubtnut.com/l/_26EXcK739wYr
https://dl.doubtnut.com/l/_qHuai8tFJYaS


35. If  then  in equal to

A. 0

B. 1

C. 

D. none of these

Answer: A

Watch Video Solution

Δa =

∣
∣ 
∣ 
∣
∣

a − 1 n 6

(a − 1)
2

2n2 4n − 2

(a − 1)
3

3n3 3n2 − 3n

∣
∣ 
∣ 
∣
∣

n

∑
a= 1

Δa

[ ][ ]
n(n + 1)

2

a(a + 1)

2

36. If  then

n equals

A. 4

B. 6

Dr =

∣
∣ 
∣ 
∣
∣

1 n n

2r n2 + n + 1 n2 + n

2r − 1 n2 n2 + n + 1

∣
∣ 
∣ 
∣
∣

and
n

∑
r= 1

Dr = 56

https://dl.doubtnut.com/l/_ajgtILlbLEm2
https://dl.doubtnut.com/l/_oHGArxhPDHXk


C. 7

D. 8

Answer: C

Watch Video Solution

37. Let m be a positive integer and

 Then the value

of  is given by a)0 b)  c)  d)

A. 0

B. 

C. 

D. 

Answer: A

W h Vid S l i

Δr =

∣
∣ 
∣ 
∣
∣

2r − 1 mCr 1

m2 − 1 2m m + 1

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

∣
∣ 
∣ 
∣
∣

(0 ≤ r ≤ m)

m

∑
r= 0

Δr m2 − 1 2m 2m sin2(2m)

m2 − 1

2m

2m sin2(2m)

https://dl.doubtnut.com/l/_oHGArxhPDHXk
https://dl.doubtnut.com/l/_wbnMwkYkLpEc


Watch Video Solution

38. The value of the determinant expansion  =

A. abc

B. 

C. 0

D. 

Answer: C

Watch Video Solution

∣
∣
∣
∣
∣

b2 − ab b − c bc − ac

ab − a2 a − b b2 − ab

bc − ac c − a ab − a2

∣
∣ 
∣ 
∣
∣

a + b + c

a2 + b2 + c2

39. The value of the determinant  is

A. 4abc

B. 0

∣
∣
∣
∣

a + b a + 2b a + 3b

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

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

∣
∣ 
∣
∣

https://dl.doubtnut.com/l/_wbnMwkYkLpEc
https://dl.doubtnut.com/l/_CdGAATYy2s0W
https://dl.doubtnut.com/l/_Pi0Qkee9BPZu


C. 

D. none

Answer: B

Watch Video Solution

a2 + b2

40. The value of the determinant  is

A. 0

B. 

C. 

D. 

Answer: A

Watch Video Solution

Δ =

∣
∣ 
∣ 
∣
∣

logx logy log z

log 2x log 2y log 2z

log 3x log 3y log 3z

∣
∣ 
∣ 
∣
∣

log(xyz)

log(6xyz)

6 log(xyz)

https://dl.doubtnut.com/l/_Pi0Qkee9BPZu
https://dl.doubtnut.com/l/_Ubsr4TuE3gRJ
https://dl.doubtnut.com/l/_TN8yDgIbtZhW


41. If p + q + r = a + b + c = 0, then the determinant  equal to

:

A. 0

B. 

C. 1

D. none of these

Answer: A

Watch Video Solution

∣
∣
∣
∣
∣

pa qb rc

qc ra pb

rb pc qa

∣
∣ 
∣ 
∣
∣

ap + bq + cr

42. If A,B,C be the angles of a triangle , then

 is

A. 

B. 0

Δ =
∣
∣ 
∣
∣

−1 + cosB cosC + cosB cosB

cosC + cosA −1 + cosA cosA

−1 + cosB −1 + cosA −1

∣
∣ 
∣
∣

−1

https://dl.doubtnut.com/l/_TN8yDgIbtZhW
https://dl.doubtnut.com/l/_7rj8GvDgkfwX


C. 1

D. 2

Answer: B

Watch Video Solution

43. If A,B,C be the angles of a triangle , then the value of

 is

A. 

B. 

C. 0

D. none of these

Answer: C

Watch Video Solution

Δ =

∣
∣ 
∣
∣

−1 cosC cosB

cosC −1 cosA

cosB cosA −1

∣
∣ 
∣
∣

cosA cosB cosC

sinA sinB sinC

https://dl.doubtnut.com/l/_7rj8GvDgkfwX
https://dl.doubtnut.com/l/_EvIwH9Kb0B7y


44. If A,B,C be the angles of a triangle , then

 =

A. 

B. 

C. 

D. 

Answer: C

View Text Solution

Δ =

∣
∣ 
∣
∣

1 1 1

−cosC cot A −cosA

−cot B cot B cot B

∣
∣ 
∣
∣

1 + cot B cot C

1 + cot C cot A

1 + cot A cot B

1 + tanA tanB

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

then value of the determinant  is

A. 0

B. 1

a > 0, b > 0, c > 0

∣
∣
∣
∣
∣

loga p 1

log b q 1

log c r 1

∣
∣ 
∣ 
∣
∣

https://dl.doubtnut.com/l/_IIpbIsD6HrXt
https://dl.doubtnut.com/l/_2EFBliciYcgJ


C. 

D. none of these

Answer: A

Watch Video Solution

−1

46. If a,b,c are respectively the pth , qth and rth terms of an H.P. then 

 =

A. abc

B. 

C. 0

D. none

Answer: C

Watch Video Solution

∣
∣
∣
∣
∣

bc ca ab

p q r

1 1 1

∣
∣ 
∣ 
∣
∣

p + q + r

https://dl.doubtnut.com/l/_2EFBliciYcgJ
https://dl.doubtnut.com/l/_5Mv03idpqgbh


47. If  are the pth , qth , rth terms of a G.P then the

determinant  is

A. 0

B. 

C. 

D. 

Answer: A

Watch Video Solution

x, y, z( > 0)

∣
∣
∣
∣
∣

logx2, 2p 2

logy3, 3q 3

log z4, 4r 4

∣
∣ 
∣ 
∣
∣

x + y + z

pqr

xyz

48. If  be the pth term of a G.P. of all +ive terms then  

  

is equal to

A. 0

Tp

Δ =

∣
∣ 
∣ 
∣
∣

logTP + 1 logTP + 3 logTP + 5

logTP + 3 logTP + 5 logTP + 7

logTP + 5 logTP + 7 logTP + 9

∣
∣ 
∣ 
∣
∣

https://dl.doubtnut.com/l/_soU3sg8yfeeN
https://dl.doubtnut.com/l/_d1TmAv1H1jt9


B. 1

C. 2

D. none of these

Answer: A

Watch Video Solution

49. If  are in G.P. then  

A. 4

B. 2

C. 1

D. 0

Answer: D

W t h Vid S l ti

a1, a2, …. . an

Δ =

∣
∣ 
∣ 
∣
∣

logan logan+ 1 logan+ 2

logan+ 3 logan+ 4 logan+ 5

logan+ 6 logan+ 7 logan+ 8

∣
∣ 
∣ 
∣
∣

https://dl.doubtnut.com/l/_d1TmAv1H1jt9
https://dl.doubtnut.com/l/_MVP3lsc3Xghr


Watch Video Solution

50. The value of  where  s are in A.P. (a,d)

and  s are in G.P (A.R) is

A. a + A

B. d + R

C. 0

D. none

Answer: C

Watch Video Solution

∣
∣
∣
∣

t1 t2 t3

t2 t3 t4

t3 t4 t5

∣
∣ 
∣
∣

+

∣
∣ 
∣
∣

T1 T2 T3

T2 T3 T4

T3 T4 T5

∣
∣ 
∣
∣

ti

Tk

51. If  are in A.P. (a,d) and  are in H.P. then the value of  t1, t2, t3 T1, T2, T3

Δ =
∣
∣ 
∣
∣

t1 − T1 t1 − T2 t1 − T3

t2 − T1 t2 − T2 t2 − T3

t3 − T1 t3 − T2 t3 − T3

∣
∣ 
∣
∣

https://dl.doubtnut.com/l/_MVP3lsc3Xghr
https://dl.doubtnut.com/l/_U07RFN8zmAom
https://dl.doubtnut.com/l/_bFqANVU6AMAv


A. a + d

B. 

C. 0

D. none

Answer: C

Watch Video Solution

a2 + d2

52. If a,b,c be all +ive and p,q,r  R, then 

A. 1

B. 2

C. 3

D. 0

∈

Δ =

∣
∣ 
∣ 
∣
∣

(ap + a−p)
2

(ap − a−p)
2

1

(aq + a−q)
2

(aq − a−q)
2

1

(ar + a−r)
2

(ar − a−r)
2

1

∣
∣ 
∣ 
∣
∣

=

https://dl.doubtnut.com/l/_bFqANVU6AMAv
https://dl.doubtnut.com/l/_DZQyIr0mEFnW


Answer: D

Watch Video Solution

53. If  then f(100)

is equal to

A. 0

B. 1

C. 100

D. 

Answer: A

View Text Solution

f(a) =

∣
∣ 
∣ 
∣
∣

1 a a + 1

2a a(a − 1) (a + 1)a

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

∣
∣ 
∣ 
∣
∣

−100

54. 
∣
∣
∣
∣

265 240 219

240 225 198

219 198 181

∣
∣ 
∣
∣

=

https://dl.doubtnut.com/l/_DZQyIr0mEFnW
https://dl.doubtnut.com/l/_ge5DCqXquqTE
https://dl.doubtnut.com/l/_dzGMVUxq3X8b


A. 779

B. 679

C. 0

D. none

Answer: C

Watch Video Solution

55. If   

 then g =

A. 

B. 

C. 

D. 

f(x) = ax6 + bx5 + cx4 + dx3 + ex2 + fx + g

=

∣
∣ 
∣ 
∣
∣

x2 − 2x + 3 7x + 2 x + 4

2x + 7 x2 − x + 2 3x

3 2x − 1 x2 − 4x + 7

∣
∣ 
∣ 
∣
∣

−200

100

112

−108

https://dl.doubtnut.com/l/_dzGMVUxq3X8b
https://dl.doubtnut.com/l/_z0ySZiQ3DnAP


Answer: D

Watch Video Solution

56. If  then  is

equal to

A. 2

B. 4

C. 

D. none

Answer: B

Watch Video Solution

Δ =

∣
∣ 
∣
∣

−2a a + b a + c

b + a −2b b + c

c + a c + b −2c

∣
∣ 
∣
∣

= λ(a + b)(b + c)(c + d) λ

a + b + c

57. If  then Un =

∣
∣ 
∣ 
∣
∣

n 15 8

n2 35 9

n3 25 10

∣
∣ 
∣ 
∣
∣

5

∑
n= 1

Un =

https://dl.doubtnut.com/l/_z0ySZiQ3DnAP
https://dl.doubtnut.com/l/_AQOlU92YcGxA
https://dl.doubtnut.com/l/_sfTEEVyvft49


A. 0

B. 25

C. 625

D. none of these

Answer: D

View Text Solution

58. The value of the determinant  is

A. 

B. 

C. 

D. 

Answer: C

Δ =

∣
∣ 
∣
∣

1! 2! 3!

2! 3! 4!

3! 4! 5!

∣
∣ 
∣
∣

2!

3!

4!

5!

https://dl.doubtnut.com/l/_sfTEEVyvft49
https://dl.doubtnut.com/l/_27QrjUYvlkVG


Watch Video Solution

59.  = x + iy then (x,y) is

A. (3,1)

B. (1,3)

C. (0,3)

D. (0,0)

Answer: D

Watch Video Solution

∣
∣
∣
∣

6i −3i 1

4 3i −1

20 3 i

∣
∣ 
∣
∣

60. If  then  is

A. purely real

B. purely imaginary

Δ =
∣
∣ 
∣
∣

−1 2 + 3i 5 − 4i

2 − 3i 8 1 − i

5 + 4i 1 + i 3

∣
∣ 
∣
∣

Δ

https://dl.doubtnut.com/l/_27QrjUYvlkVG
https://dl.doubtnut.com/l/_5mM1TGMKV4bx
https://dl.doubtnut.com/l/_weQPOLCndu7u


C. complex

D. 0

Answer: A

Watch Video Solution

61. If x,y,z are complex numbers , then  is equal to

A. purely real

B. purely imaginary

C. complex

D. 0

Answer: B

Watch Video Solution

Δ =
∣
∣ 
∣ 
∣
∣

0 −y −z

ȳ 0 −x

z̄ x̄ 0

∣
∣ 
∣ 
∣
∣

https://dl.doubtnut.com/l/_weQPOLCndu7u
https://dl.doubtnut.com/l/_rbwPGinfJqRn
https://dl.doubtnut.com/l/_F40U7IpUzbHG


62. The value of the determinant  is

A. complex

B. real

C. irrational

D. rational

Answer: B::D

Watch Video Solution

∣
∣
∣
∣
∣

√6 2i 3 + √6

√12 √3 + √8i 3√2 + √6i

√18 √2 + √12i √27 + 2i

∣
∣ 
∣ 
∣
∣

63. If  = 64 then x = ?

A. 2

B. 3

C. 4

D. 6

∣
∣
∣
∣
∣

x x + y x + y + z

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

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

∣
∣ 
∣ 
∣
∣

https://dl.doubtnut.com/l/_F40U7IpUzbHG
https://dl.doubtnut.com/l/_EonilRHSK8Xg


Answer: C

Watch Video Solution

64. If  then f (2x) - f (x) is equal to

A. ax

B. 

C. 

D. none of these

Answer: B

Watch Video Solution

f(x) =
∣
∣ 
∣ 
∣
∣

a −1 0

ax a −1

ax2 ax a

∣
∣ 
∣ 
∣
∣

ax(2a + 3x)

ax(2 + 3x)

65. If  = 0 then a,b,c are in
∣
∣
∣
∣

x + 1 x + 2 x + a

x + 2 x + 3 x + b

x + 3 x + 4 x + c

∣
∣ 
∣
∣

https://dl.doubtnut.com/l/_EonilRHSK8Xg
https://dl.doubtnut.com/l/_a5PsjlPpfu2q
https://dl.doubtnut.com/l/_6VZyOaP9Gthx


A. A.P.

B. G.P.

C. H.P.

D. None

Answer: A

Watch Video Solution

66. If  be the determinant given in last question and  then

system of lines given by the equation  pass through the

point

A. (0,0)

B. (1,2)

C. (1,1)

D. (1,-2)

Δ Δ = 0

ax + by + c = 0

https://dl.doubtnut.com/l/_6VZyOaP9Gthx
https://dl.doubtnut.com/l/_8mlcbbMZSoNG


Answer: D

Watch Video Solution

67. If a,b,c the three integers lying between 1 and 9 which are in A.P. and a

51, b 41 and c 31 be any three digit numbers , then the value of

 is

A. 

B. 

C. 0

D. none

Answer: C

Watch Video Solution

∣
∣
∣
∣

5 4 3

a51 b41 c31

a b c

∣
∣ 
∣
∣

a + b + c

a − b − c

https://dl.doubtnut.com/l/_8mlcbbMZSoNG
https://dl.doubtnut.com/l/_d2EdlDZf1fXG


68. If  and  are three three-digit numbers each

of which is divisible by  then  is divisible by

A. 

B. 

C. 

D. none

Answer: A

Watch Video Solution

A1B1C1, A2B2C2 A3B3C3

λ Δ =

∣
∣ 
∣
∣

A1 B1 C1

A2 B2 C2

A3 B3 C3

∣
∣ 
∣
∣

λ

λ2

2λ

69. 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.

A. 

∣
∣
∣
∣

A 3 6

8 9 C

2 B 2

∣
∣ 
∣
∣

λ

https://dl.doubtnut.com/l/_ajHkpBHV4YsQ
https://dl.doubtnut.com/l/_5RFCEnsDMXi9


B. 

C. 

D. none

Answer: A

Watch Video Solution

λ2

2λ

70. 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

https://dl.doubtnut.com/l/_5RFCEnsDMXi9
https://dl.doubtnut.com/l/_aDRnktfeLlF6


71. If x, y , z are in A.P., then the value of the det (A) is , where 

A. 0

B. 1

C. 2

D. none of these

Answer: A

Watch Video Solution

A =

⎡
⎢ ⎢ ⎢ ⎢
⎣

4 5 6 x

5 6 7 y

6 7 8 z

x y z 0

⎤
⎥ ⎥ ⎥ ⎥
⎦

72. If  then  is equal to

A. 

Δ =

∣
∣ 
∣ 
∣ 
∣
∣

4 5 6 x

5 6 7 y

6 7 8 z

x y z 0

∣
∣ 
∣ 
∣ 
∣
∣

Δ

(x + z − 2y)
2

https://dl.doubtnut.com/l/_aDRnktfeLlF6
https://dl.doubtnut.com/l/_56ewfIBGEaG9
https://dl.doubtnut.com/l/_P60Hoc1tgwib


B. 

C. 

D. none

Answer: A

View Text Solution

(y + z − 2x)2

(z + x − 2y)2

73. The value of  is (where )

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

Δ =

∣
∣ 
∣ 
∣
∣

1 1 1

1 ω ω2

1 ω2 ω

∣
∣ 
∣ 
∣
∣

ω =
−1 + √3i

2

3√3i

−3√3i

−√3i

√3i

https://dl.doubtnut.com/l/_P60Hoc1tgwib
https://dl.doubtnut.com/l/_XidfsUEHx4VI


74. If  is a complex cube root of unity, then the value of the determinant

 is

A. 0

B. 

C. 2

D. 4

Answer: D

Watch Video Solution

ω

∣
∣
∣
∣

1 ω ω + 1

ω + 1 1 ω

ω ω + 1 1

∣
∣ 
∣
∣

ω

75. If  is a cube root of unity, then a root of the following equation is 

 = 0

A. x = 1

ω

∣
∣
∣
∣
∣

x + 1 ω ω2

ω x + ω2 1

ω2 1 x + ω

∣
∣ 
∣ 
∣
∣

https://dl.doubtnut.com/l/_XidfsUEHx4VI
https://dl.doubtnut.com/l/_ZNYV5C9yEHZJ
https://dl.doubtnut.com/l/_OwwrlmLKszSb


B. 

C. 

D. x = 0

Answer: D

Watch Video Solution

x = ω

x = ω2

76. If  be imaginary cube root of unity, then 

A. 0

B. 

C. 

D. none

Answer: C

W h Vid S l i

ω

∣
∣
∣
∣
∣

λ + 1 ω ω2

ω λ + ω2 1

ω2 1 λ + ω

∣
∣ 
∣ 
∣
∣

λ3 + 1

λ3

https://dl.doubtnut.com/l/_OwwrlmLKszSb
https://dl.doubtnut.com/l/_dw7lYEnz9447


Watch Video Solution

77. The value of n for which the determinant

 = 0 is

A. 2

B. 3

C. 4

D. none

Answer: C

Watch Video Solution

Δ =

∣
∣ 
∣ 
∣
∣

8C3
9C5

10C7

8C4
9C6

10C8

9Cn
10Cn+ 2

11Cn+ 4

∣
∣ 
∣ 
∣
∣

78. If  is imaginary cube root of unity then the value of

 is equal to

ω

∣
∣
∣
∣
∣

1 + ω ω2 −ω

1 + ω2 ω2 −ω2

ω2 + ω ω −ω2

∣
∣ 
∣ 
∣
∣

https://dl.doubtnut.com/l/_dw7lYEnz9447
https://dl.doubtnut.com/l/_0Dk2R2fj2LIb
https://dl.doubtnut.com/l/_tRmATwZ5Gd53


A. 0

B. 

C. 

D. 

Answer: D

View Text Solution

2ω

2ω2

−3ω2

79. If  where [.] denotes the

greatest integer functions then the maximum value of  where

 is

A. 2

B. 4

C. 6

D. none

0 ≤ [x] < 2, − 1 ≤ [y] < 1 and 1 ≤ [z] < 3

Δ

Δ =

∣
∣ 
∣ 
∣
∣

[x] + 1 [y] [z]

[x] [y] + 1 [z]

[x] [y] [z] + 1

∣
∣ 
∣ 
∣
∣

https://dl.doubtnut.com/l/_tRmATwZ5Gd53
https://dl.doubtnut.com/l/_MutxVI9O3eXY


Answer: B

Watch Video Solution

80. If  then  

 is equal to

A. 

B. 

C. 1

D. 0

Answer: D

Watch Video Solution

i = √−1 and (1)1 / 4 = 1, ω, ωz, ω3

Δ =

∣
∣ 
∣ 
∣ 
∣
∣

1 ω ω2 ω3

ω ω2 ω3 1

ω2 ω3 1 ω

ω3 1 ω ω2

∣
∣ 
∣ 
∣ 
∣
∣

i

− i

https://dl.doubtnut.com/l/_MutxVI9O3eXY
https://dl.doubtnut.com/l/_Cy8RQjAOvwsB


81. If  is complex cube root of unity, then

 =

A. 1

B. 

C. 

D. 0

Answer: D

Watch Video Solution

ω

∣
∣
∣
∣
∣

1 1 − i − i

1 + i + ω2 −1 −1 + ω − i

ω2 ω2 − 1 −1

∣
∣ 
∣ 
∣
∣

ω

i

82. If a + b + c = 0, then one of the solution of

 is

A. x = 1

B. x = 2

∣
∣
∣
∣

a − x c b

c b − x a

b a c − x

∣
∣ 
∣
∣

= 0

https://dl.doubtnut.com/l/_SUpU2ugHpDSM
https://dl.doubtnut.com/l/_JQZnFbu3uPYq


C. 

D. x = 0

Answer: D

Watch Video Solution

x = a2 + b2 + c2

83. The sum of two non - integral roots of 

 = 0 is

A. 4

B. 

C. 16

D. none

Answer: B

Watch Video Solution

Δ =

∣
∣ 
∣
∣

x 3 4

5 x 5

4 2 x

∣
∣ 
∣
∣

−4

https://dl.doubtnut.com/l/_JQZnFbu3uPYq
https://dl.doubtnut.com/l/_mJrXKPKVQNtJ


84. If  , where a,b,c are real , then

A. 

B. 

C. 

D. 

Answer: C::D

Watch Video Solution

∣
∣
∣
∣
∣

a2 + 1 ab ac

ab b2 + 1 bc

ac bc c2 + 1

∣
∣ 
∣ 
∣
∣

= 1

a + b + c = 0

a + b + c = 1

a2 + b2 + c2 = 0

a = b = c = 0

85. The determinant 

 is divisible by

A. x

B. 

Δ =

∣
∣ 
∣ 
∣
∣

a2 + x ab ac

ab b2 + x bc

ac bc c2 + x

∣
∣ 
∣ 
∣
∣

x2

https://dl.doubtnut.com/l/_ojsXLK68aADr
https://dl.doubtnut.com/l/_J7AH6CJz0QCa


C. 

D. none of these

Answer: A::B::C

Watch Video Solution

a2 + b2 + c2 + x

86. 

then  =

A. 2

B. 1

C. 4

D. 3

Answer: C

Watch Video Solution

∣
∣
∣
∣
∣

b2 + c2 ab ac

ab c2 + a2 bc

ca cb a2 + b2

∣
∣ 
∣ 
∣
∣

=

∣
∣ 
∣ 
∣
∣

b2 + c2 a2 a2

b2 c2 + a2 b2

c2 c2 a2 + b2

∣
∣ 
∣ 
∣
∣

= λa2b2c2

λ

https://dl.doubtnut.com/l/_J7AH6CJz0QCa
https://dl.doubtnut.com/l/_EN7mExXMp8iG


87. Let a,b,c cube roots of unity and  ,

then

A. Re 

B. Im 

C. Re  + Im 

D. Re  + Im 

Answer: C

Watch Video Solution

Δ =

∣
∣ 
∣ 
∣
∣

a2 + b2 c2 c2

a2 b2 + c2 a2

b2 b2 c2 + a2

∣
∣ 
∣ 
∣
∣

(Δ) = 0

(Δ) = 0

(Δ) (Δ) = 0

(Δ) (Δ) = 4

88. Let

f(x) =

∣
∣ 
∣ 
∣
∣

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

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

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

∣
∣ 
∣ 
∣
∣

https://dl.doubtnut.com/l/_EN7mExXMp8iG
https://dl.doubtnut.com/l/_P0nQbtFwViQN
https://dl.doubtnut.com/l/_6PYUXAUufvpL


where  and a,b,c 

A. 

B. 

C. 

D. None

Answer: C

Watch Video Solution

x ∈ [ − , ]
π

2

π

2

f(x) =

(∑a2)cos x

(∑a2)
2

cos2 x

(∑a2)
3

cos2 x

89. Let

where  and a,b,c 

Max value of f (x) =

A. 

f(x) =

∣
∣ 
∣ 
∣
∣

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

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

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

∣
∣ 
∣ 
∣
∣

x ∈ [ − , ]
π

2

π

2

−1

https://dl.doubtnut.com/l/_6PYUXAUufvpL
https://dl.doubtnut.com/l/_reSmrY4BDkM0


B. 0

C. 1

D. None

Answer: B

Watch Video Solution

90. Let

where  and a,b,c 

Max value of f (x) =

A. 

B. 

C. 

D. None

f(x) =

∣
∣ 
∣ 
∣
∣

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

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

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

∣
∣ 
∣ 
∣
∣

x ∈ [ − , ]
π

2

π

2

∑a2

(∑a2)
2

(∑a2)
3

https://dl.doubtnut.com/l/_reSmrY4BDkM0
https://dl.doubtnut.com/l/_uNlJ9o0i2Vm2


Answer: C

Watch Video Solution

91. Let

where  and a,b,c 

f (x) is max , at x =

A. 

B. 0

C. 

D. None

Answer: B

Watch Video Solution

f(x) =

∣
∣ 
∣ 
∣
∣

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

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

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

∣
∣ 
∣ 
∣
∣

x ∈ [ − , ]
π

2

π

2

π

6

π

4

https://dl.doubtnut.com/l/_uNlJ9o0i2Vm2
https://dl.doubtnut.com/l/_5SCaigGKkHlr
https://dl.doubtnut.com/l/_5B7163bOMctG


92. Let

where  and a,b,c 

If  be in A.P. then 

A. 

B. 

C. 

D. None

Answer: C

Watch Video Solution

f(x) =

∣
∣ 
∣ 
∣
∣

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

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

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

∣
∣ 
∣ 
∣
∣

x ∈ [ − , ]
π

2

π

2

a2, b2, c2 ∫
π / 2

−π / 2
f(x)dx =

27b6

27b2π

27b6. π/2

93. 

A. 

∣
∣
∣
∣
∣

−bc b2 + bc c2 + bc

a2 + ac −ac c2 + ac

a2 + ab b2 + ab −ab

∣
∣ 
∣ 
∣
∣

(bc + ca + ab)
3

https://dl.doubtnut.com/l/_5B7163bOMctG
https://dl.doubtnut.com/l/_1gdLAXTZXmIe


B. 

C. 

D. none

Answer: A

Watch Video Solution

(∑a)
3

(∑a2)
3

94. If  = 0 , then x =

A. 6

B. 

C. 0

D. none of these

Answer: B

Watch Video Solution

∣
∣
∣
∣

x 1 5

1 5 x

5 x 1

∣
∣ 
∣
∣

=

∣
∣ 
∣
∣

x 2 4

2 4 x

4 x 2

∣
∣ 
∣
∣

=

∣
∣ 
∣
∣

x −1 7

−1 7 x

7 x −1

∣
∣ 
∣
∣

−6

https://dl.doubtnut.com/l/_1gdLAXTZXmIe
https://dl.doubtnut.com/l/_OBuVaTnhvjxn


95. If  be in A.P. common di�erence  then the value of D 

 is

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

t1, t2, t3, t4, t5 d

=

∣
∣ 
∣
∣

t2 _ t3 t2 t1

t3 _ t4 t3 t2

t4 _ t5 t4 t3

∣
∣ 
∣
∣

0

2d2

2d3

2d4

96. If  = k xyz, then k =

A. 1

B. 2

∣
∣
∣
∣
∣

y + z z y

z z + x x

y x x + y

∣
∣ 
∣ 
∣
∣

https://dl.doubtnut.com/l/_OBuVaTnhvjxn
https://dl.doubtnut.com/l/_CCEW083lMHQc
https://dl.doubtnut.com/l/_1geOG44KGR7w


C. 3

D. 4

Answer: D

Watch Video Solution

97. If , then 

A. 1

B. 2

C. 3

D. none

Answer: C

Watch Video Solution

∣
∣
∣
∣

a − b − c 2a 2a

2b b − c − a 2b

2c 2c c − a − b

∣
∣ 
∣
∣

= (a + b + c)
λ

λ =

https://dl.doubtnut.com/l/_1geOG44KGR7w
https://dl.doubtnut.com/l/_76YnQoLyIGbA
https://dl.doubtnut.com/l/_YZqwNm6b3lf7


98. The value of the determinant 

is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

∣
∣
∣
∣

a + b + 2c a b

c b + c + 2a b

c a c + a + 2b

∣
∣ 
∣
∣

2(a + b + c)

2(a + b + c)
3

ab + bc + ca

2bc(ab + bc + ca)

99.  =

A. 

B. 

∣
∣
∣
∣
∣
∣

1 + x 2 3 4

1 2 + x 3 4

1 2 3 + x 4

1 2 3 4 + x

∣
∣ 
∣ 
∣ 
∣
∣

x(x + 10)

x2(x + 10)

https://dl.doubtnut.com/l/_YZqwNm6b3lf7
https://dl.doubtnut.com/l/_NqktEP5Y36zR


C. 

D. none

Answer: C

Watch Video Solution

x3(x + 10)

100. Let  where 

 , then  equals

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

Δ =

∣
∣ 
∣
∣

a a + b a + b + c

3a 4a + 3b 5a + 4b + 3c

6a 9a + 6b 11a + 9b + 6c

∣
∣ 
∣
∣

a = i, b = ω and c = ω2 Δ

ω

−ω2

i

− i

https://dl.doubtnut.com/l/_NqktEP5Y36zR
https://dl.doubtnut.com/l/_bYHIQqNm3NyT


101. 

A. 

B. 

C. 

D. none

Answer: C

Watch Video Solution

∣
∣
∣
∣

1 + a 1 1

1 1 + b 1

1 1 1 + c

∣
∣ 
∣
∣

=

1 + ∑a

1 + ∑
1
a

abc[1 + ∑ ]
1
a

102. If  = 0 then  is equal to

A. 0

B. abc

C. 

, ,
1

a

1

b

1

c

∣
∣ 
∣
∣

1 + a 1 1

1 1 + b 1

1 1 1 + c

∣
∣ 
∣
∣

−abc

https://dl.doubtnut.com/l/_C4DDDSEVm6BO
https://dl.doubtnut.com/l/_2Fw6AsTyCacX


D. none of these

Answer: B

Watch Video Solution

103. The value of the determinant 

 is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

∣
∣
∣
∣

1 + a 1 1

1 1 + a 1

1 1 1 + a

∣
∣ 
∣
∣

a3(1 − )
2
a

a3(1 + )
3
a

a3(1 − )
3
a

a3(1 + )
2
a

https://dl.doubtnut.com/l/_2Fw6AsTyCacX
https://dl.doubtnut.com/l/_B7VK0n3zi4Pg


104. If  = 0 then the value of  is

A. 0

B. 1

C. 2

D. 4 pqr

Answer: C

Watch Video Solution

∣
∣
∣
∣
∣

p q − y r − z

p − x q r − z

p − x q − y r

∣
∣ 
∣ 
∣
∣

+ +
p

x

q

y

r

z

105. If  , then

 is equal to

A. 0

B. 1

a ≠ p, b ≠ q, c ≠ r and

∣
∣ 
∣ 
∣
∣

p b c

a q c

a b r

∣
∣ 
∣ 
∣
∣

= 0

+ +
p

p − a

q

q − b

r

r − c

https://dl.doubtnut.com/l/_t1hz1dwHvdRN
https://dl.doubtnut.com/l/_CSmF7Fwheo3p


C. 

D. 2

Answer: D

Watch Video Solution

−1

106. If  = 0 , where , 

 is

A. 4

B. 

C. 

D. 

Answer: B

Watch Video Solution

∣
∣
∣
∣

1 + a 1 1

1 + b 1 + 2b 1

1 + c 1 + c 1 + 3c

∣
∣ 
∣
∣

a ≠ 0, b ≠ 0, c ≠ 0 and a− 1 + b− 1 + c− 1

−3

−2

−1

https://dl.doubtnut.com/l/_CSmF7Fwheo3p
https://dl.doubtnut.com/l/_q5lfHcwb48b5


107. If  then k =

A. 1

B. 2

C. 3

D. 4

Answer: C

Watch Video Solution

∣
∣
∣
∣
∣

x2 + 2x 2x + 1 1

2x + 1 x + 2 1

3 3 1

∣
∣ 
∣ 
∣
∣

= (x − 1)k

108. 

A. 

B. 

C. 0

∣
∣
∣
∣
∣

(x − 2)2 (x − 1)2
x2

(x − 1)2
x2 (x + 1)2

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

∣
∣ 
∣ 
∣
∣

=

x4

−4

https://dl.doubtnut.com/l/_5SEw0fKg3rIn
https://dl.doubtnut.com/l/_r4DxhCgbwbBX


D. 

Answer: D

Watch Video Solution

−8

109. If  and 

then f (x) is polynomial of degree

A. 3

B. 2

C. 1

D. 0

Answer: B

Watch Video Solution

∑a2 = − 2 f(x) =

∣
∣ 
∣ 
∣
∣

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/_r4DxhCgbwbBX
https://dl.doubtnut.com/l/_YdZdkWcQ1kPP
https://dl.doubtnut.com/l/_u8PMR9n52whJ


110. The value of  lying between  and satisfying the

equation  are

A. 

B. 

C. 

D. 

Answer: A::C

Watch Video Solution

θ θ = 0 and π/2

∣
∣
∣
∣
∣

1 + sin2 θ cos2 θ 4 sin 4θ

sin2 θ 1 + cos2 θ 4 sin 4θ

sin2 θ cos2 θ 1 + 4 sin 4θ

∣
∣ 
∣ 
∣
∣

= 0

7π/24

5π/24

11π/24

π/24

111. If the max and values of 

 and  , then

A. 

B. 

Δ =

∣
∣ 
∣ 
∣
∣

1 + sin2 x cos2 x sin 2x

sin2 x 1 + cos2 x sin 2x

sin2 x cos2 x 1 + sinx

∣
∣ 
∣ 
∣
∣

α and β

α + β99 = 4

α3 − β17 = 26

https://dl.doubtnut.com/l/_u8PMR9n52whJ
https://dl.doubtnut.com/l/_aUJ1K7fRHwuH


C.  is always an even integer for 

D.  a triangle having sides as 

Answer: A::B::C

Watch Video Solution

α2n − β2n n ∈ N

∃ α, β and α − β

112. If  then the maximum

value of  is

A. 4

B. 6

C. 8

D. 10

Answer: B

View Text Solution

Δ =

∣
∣ 
∣ 
∣
∣

1 + sin2 x cos2 x 4 cos2 x

sin2 x 1 + cos2 x 4 sin2 x

sin2 x cos2 x 1 + 4 sin2 x

∣
∣ 
∣ 
∣
∣

Δ

https://dl.doubtnut.com/l/_aUJ1K7fRHwuH
https://dl.doubtnut.com/l/_b6G0lhsIGz56


113. The value of the determinant 

 is

A. 

B. 

C. 0

D. none of these

Answer: C

Watch Video Solution

∣
∣
∣
∣
∣
∣

sin θ cos θ sin 2θ

sin(θ + ) cos(θ + ) sin(2θ + )

sin(θ − ) cos(θ − ) sin(2θ − )

∣
∣ 
∣ 
∣ 
∣
∣

2π
3

2π
3

4π
3

2π
3

2π
3

4π
3

sin θ

cos θ

114. If the number of distinct real roots of 

 in the interval  is

A. 0

∣
∣
∣
∣

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/_UlGPqjKXeg4E
https://dl.doubtnut.com/l/_3lplVxgZntO2


B. 2

C. 1

D. 3

Answer: C

Watch Video Solution

115. If  then  is

A. independent of x

B. independent of a

C. independent of n

D. none of these

Answer: C

Watch Video Solution

Δ =

∣
∣ 
∣ 
∣
∣

1 a a2

cos(n − 1)x cos nx cos(n + 1)x

sin(n − 1)x sinnx sin(n + 1)x

∣
∣ 
∣ 
∣
∣

Δ

https://dl.doubtnut.com/l/_3lplVxgZntO2
https://dl.doubtnut.com/l/_EUNKRAkBHk8a


116. Let  then  f (x) dx

is equal to

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

f(x) =

∣
∣ 
∣ 
∣
∣

1 a a2

sin(n − 1)x sinnx sin(n + 1)x

cos(n − 1)x cos nx cos(n + 1)x

∣
∣ 
∣ 
∣
∣

∫
π / 2

0

a − (1 + a2)

1 + a + a2

−a + (1 + a2)

−(1 + a + a2)

117. If  then  is independent

of

A. x

Δ =

∣
∣ 
∣ 
∣
∣

sinx. cos y sinx. siny cos x

cos x. cos y cos x. siny −sinx

−sinx. siny sinx. cos y 0

∣
∣ 
∣ 
∣
∣

Δ

https://dl.doubtnut.com/l/_EUNKRAkBHk8a
https://dl.doubtnut.com/l/_CZmIs16hwXco
https://dl.doubtnut.com/l/_V6WpkpjGiI81


B. y

C. constant

D. none of these

Answer: B

Watch Video Solution

118. If  then  =

A. 0

B. 2

C. 

D. 4

Answer: A

Watch Video Solution

f(x) =

∣
∣ 
∣ 
∣
∣

x3 cos2 x 2x4

tan3 x 1 sec 2x

sin3 x x4 5

∣
∣ 
∣ 
∣
∣

∫
π / 2

−π / 2
f(x)dx

−2

https://dl.doubtnut.com/l/_V6WpkpjGiI81
https://dl.doubtnut.com/l/_ctJWQxMnvhxj


119. If f(x) =  then for all x

A. 0

B. 1

C. 2

D. none

Answer: B

Watch Video Solution

∣
∣
∣
∣
∣

cos2 x cos x. sinx −sinx

cos x sinx sin2 x cos x

sinx −cos x 0

∣
∣ 
∣ 
∣
∣

120. The determinant 

 is

A. 

B. independent of 

∣
∣
∣
∣
∣

cos(θ + ϕ) −sin(θ + ϕ) cos 2ϕ

sin θ cos θ sinϕ

−cos θ sin θ cos ϕ

∣
∣ 
∣ 
∣
∣

≠ 0

θ

https://dl.doubtnut.com/l/_ctJWQxMnvhxj
https://dl.doubtnut.com/l/_puYbDnBDa3r1
https://dl.doubtnut.com/l/_hQu6yEwgRoOi


C. independent of 

D. independent of both 

Answer: B

Watch Video Solution

ϕ

θ and ϕ

121. Let  then  lies in the interval

A. [2,3]

B. [3,4]

C. [1,4]

D. [2,4]

Answer: D

Watch Video Solution

Δ =

∣
∣ 
∣
∣

1 sinα 1

−sinα 1 sinα

−1 −sinα 1

∣
∣ 
∣
∣

Δ

https://dl.doubtnut.com/l/_hQu6yEwgRoOi
https://dl.doubtnut.com/l/_6VxgArHTCNSf
https://dl.doubtnut.com/l/_NQjm5I9J4zlU


122. If  then

A. 

B. 

C. 

D. none of these

Answer: A

Watch Video Solution

Δ =
∣
∣ 
∣ 
∣
∣

cosα −sinα 1

sinα cosα 1

cos(α + θ) −sin(α + θ) 1

∣
∣ 
∣ 
∣
∣

Δ ∈ [1 − √2, 1 + √2]

Δ ∈ [ − 1, 1]

Δ ∈ [ − √2, √2]

123. If  = 0 , then x =

A. 1

B. 2

C. 3

D. 4

∣
∣
∣
∣

x − 2 2x − 3 3x − 4

x − 4 2x − 9 3x − 16

x − 8 2x − 27 3x − 64

∣
∣ 
∣
∣

https://dl.doubtnut.com/l/_NQjm5I9J4zlU
https://dl.doubtnut.com/l/_UDyXJLRmnWss


Answer: D

Watch Video Solution

124. If  = 0 then x is

A. p

B. 2p

C. 0

D. 3p

Answer: C

Watch Video Solution

∣
∣
∣
∣
∣

p + x p x

p − x p x

p − x p −x

∣
∣ 
∣ 
∣
∣

125. If  = 0 then x =
∣
∣
∣
∣

3x − 8 3 3

3 3x − 8 3

3 3 3x − 8

∣
∣ 
∣
∣

https://dl.doubtnut.com/l/_UDyXJLRmnWss
https://dl.doubtnut.com/l/_QhqZ9qPMCSpm
https://dl.doubtnut.com/l/_uv9adij8DKHZ


A. 

B. 

C. 

D. none

Answer: B

Watch Video Solution

8/3

2/3

1/3

126. If  then

A. x = 3

B. x = 3 or x = 6

C. x = 3 or 3/2

D. none of these

Answer: C

∣
∣
∣
∣
∣

1 3 9

1 x x2

4 6 9

∣
∣ 
∣ 
∣
∣

= 0

https://dl.doubtnut.com/l/_uv9adij8DKHZ
https://dl.doubtnut.com/l/_jlLrHaeZzzbV


Watch Video Solution

127. If  = 0 then x =

A. 0

B. 

C. 97

D. 

Answer: D

Watch Video Solution

∣
∣
∣
∣

4x 6x + 2 8x + 1

6x + 2 9x + 3 12x

8x + 1 12x 16x + 2

∣
∣ 
∣
∣

−11

−11/97

128. The value of determinant  is

A. 

B. 

∣
∣
∣
∣

x + 1 x + 2 x + 4

x + 3 x + 5 x + 8

x + 7 x + 10 x + 14

∣
∣ 
∣
∣

−2

x2 + 2

https://dl.doubtnut.com/l/_jlLrHaeZzzbV
https://dl.doubtnut.com/l/_wJA5p87mZgpm
https://dl.doubtnut.com/l/_qkKU7ZJisvrZ


C. 2

D. none of these

Answer: A

Watch Video Solution

129. The roots of the equation  = 0 are

A. 9,2,-7

B. 9,-2,7

C. 

D. none

Answer: C

Watch Video Solution

∣
∣
∣
∣

x 3 7

2 x 2

7 6 x

∣
∣ 
∣
∣

−9, 2, 7

https://dl.doubtnut.com/l/_qkKU7ZJisvrZ
https://dl.doubtnut.com/l/_UPdjRAZkPe7B
https://dl.doubtnut.com/l/_Lqh2k1c9f7Jg


130. 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 of 

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

131. Given that  then the value of  

A. 0

B. 

b2 − ac < 0, a < 0

∣
∣
∣
∣
∣

a b ax + by

b c bx + cy

ax + by bx + cy 0

∣
∣ 
∣ 
∣
∣

+ ive

https://dl.doubtnut.com/l/_Lqh2k1c9f7Jg
https://dl.doubtnut.com/l/_1SH0Al09P9lz


C. 

D. 

Answer: B

Watch Video Solution

− ive

b2 + ac

132. If  and  then

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

Δ =

∣
∣ 
∣
∣

a1 b1 c1

a2 b2 c2

a3 b3 c3

∣
∣ 
∣
∣

Δ1 =

∣
∣ 
∣ 
∣
∣

a1 + pb1 b1 + qc1 c1 + ra1

a2 + pb2 b2 + qc2 c2 + ra2

a3 + pb3 b3 + qc3 c3 + ra3

∣
∣ 
∣ 
∣
∣

Δ1 =

D' = D

D' = D(1 − pqr)

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

D' = D(1 + pqr)

https://dl.doubtnut.com/l/_1SH0Al09P9lz
https://dl.doubtnut.com/l/_hse2UG1rnQuq


133. If the value of the determinant  is positive, then

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

∣
∣
∣
∣
∣

x 1 1

1 y 1

1 1 z

∣
∣ 
∣ 
∣
∣

xyz > 1

xyz > − 8

xyz < − 8

xyz > − 2

134. In a triangle ABC if  then the value of 

A. 1

B. 

∣
∣
∣
∣

1 a b

1 b c

1 c a

∣
∣ 
∣
∣

= 0

sin2 A + sin2 B + sin2 C =

9/4

https://dl.doubtnut.com/l/_MAvq7iPiEMwv
https://dl.doubtnut.com/l/_k8hBcMX9D9HM


C. 

D. 

Answer: B

Watch Video Solution

4/9

3√3

135. If each element of a determinant of third order with value A is

multiplied by 3, then the value of newly formed determinant is

A. 3A

B. 9A

C. 27A

D. none of these

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_k8hBcMX9D9HM
https://dl.doubtnut.com/l/_8ZBM4bD4d9GZ
https://dl.doubtnut.com/l/_CqN9CgDsh34k


136. (a) A function f (x) is an increasing or decreasing function in a

particular interval if f'(x) = +ive or - ive in that interval. 

(b) (x - a) (x -b), where  is - ive for xlying in the interval (a, b) and is +

ive for values of x which lie outside this interval, i.e.,  .  

The value of a determinant is not changed if we add or subtract in any

row (column) equi-multiples of parallel rows or columns. 

 where 

 =1 then D = 0 represents the equation of a line.

View Text Solution

a < b

x < a  or x > b

D =

∣
∣ 
∣ 
∣
∣

ax − by − c bx + ay cx + a

bx + ay −ax + by − c cy + b

cx + a cy + b −ax − by + c

∣
∣ 
∣ 
∣
∣

= 0

a2 + b2 + c2

137.  is a 3rd order determinant having each element in  is sum of 2

terms and each element in  is sum of three terms and each element in

3rd row is sum of four terms. If  , where  , is a determinant

having single elements in each row, then n =

A. 6

B. 12

Δ R1

R2

Δ = nΔ1 Δ1

https://dl.doubtnut.com/l/_CqN9CgDsh34k
https://dl.doubtnut.com/l/_1unbsXcuSJ5I


C. 24

D. none

Answer: C

Watch Video Solution

138. In a third order determinant, each element of the �rst column

consists of sum of two terms, each element of the second column

consists of sum of three terms and each element of the third column

consists of sum of four terms. Then it can be decomposed into n

determinants, where n has the value

A. 1

B. 9

C. 16

D. 24

Answer: D

https://dl.doubtnut.com/l/_1unbsXcuSJ5I
https://dl.doubtnut.com/l/_fTM9ZpNIgZYP


Watch Video Solution

139. The value of determinant A of 3rd order is 9 then the value of 

where  is a determinant formed by cofactors of the element of  is

A. 9

B. 81

C. 729

D. 6561

Answer: D

Watch Video Solution

Δ'
2

Δ' Δ

140. If all the elements in a square matrix A of order 3 are equal to 1 or - 1,

then , is

A. an odd number

|A|

https://dl.doubtnut.com/l/_fTM9ZpNIgZYP
https://dl.doubtnut.com/l/_mmvxcUg0yRI9
https://dl.doubtnut.com/l/_nh9tZObL6kC2


B. an even number

C. an imaginary number

D. a real number

Answer: B

Watch Video Solution

141. The value of

A. 0

B. 

C. 

D. 

Answer: A

W t h Vid S l ti

Δ =

∣
∣ 
∣ 
∣
∣

2 a + r + 2 a + r

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

a + r a(r + 1) + r(a + 1) 2ar

∣
∣ 
∣ 
∣
∣

−2a(r + 1)

a(ar + r + a)

−1

https://dl.doubtnut.com/l/_nh9tZObL6kC2
https://dl.doubtnut.com/l/_sjE2IHpEdAkP


Problem Set 1 True And False

Watch Video Solution

142. For a �xed +ive integer n , let D =

 then 

 is equal to

A. 

B. 

C. 

D. 

Answer: D

View Text Solution

∣
∣
∣
∣
∣

(n − 1) ! (n + 2) ! (n + 3) ! /n(n + 1)

(n + 1) ! (n + 3) ! (n + 5) ! /n(n + 2)(n + 3)

(n + 3) ! (n + 5) ! (n + 7) ! /n(n + 4)(n + 5)

∣
∣ 
∣ 
∣
∣

D

(n − 1) !(n + 1) !(n + 3)

−8

−16

−32

−64

https://dl.doubtnut.com/l/_sjE2IHpEdAkP
https://dl.doubtnut.com/l/_ydyH5T7E7mvk


1. The determinants  are identically equal.

View Text Solution

∣
∣
∣
∣

1 a bc

1 b ca

1 c ab

∣
∣ 
∣
∣

and

∣
∣ 
∣ 
∣
∣

1 a a2

1 b b2

1 c c2

∣
∣ 
∣ 
∣
∣

2. If  then 

Watch Video Solution

Dr =

∣
∣ 
∣ 
∣ 
∣
∣

r x

2r 1 n2

3r −2

∣
∣ 
∣ 
∣ 
∣
∣

n ( n+ 1 )

2

n ( 3n− 1 )

2

n

∑
r= 1

Dr = 0

3. Prove that : 

.

Watch Video Solution

∣
∣
∣
∣

a + b b + c c + a

b + c c + a a + b

c + a a + b b + c

∣
∣ 
∣
∣

= 2

∣
∣ 
∣
∣

a b c

b c a

c a b

∣
∣ 
∣
∣

4. .True or False .
∣
∣
∣
∣

1 + a1 a2 a3

a1 1 + a2 a3

a1 a2 1 + a3

∣
∣ 
∣
∣

= 1 + a1 + a2 + a3

https://dl.doubtnut.com/l/_KiqhavEdq6Tk
https://dl.doubtnut.com/l/_C4y6805VHnU0
https://dl.doubtnut.com/l/_5LEysWHGXdF4
https://dl.doubtnut.com/l/_wL3hoQqYUY2X


Watch Video Solution

5. 

Watch Video Solution

∣
∣
∣
∣
∣
∣

x a a a

a x a a

a a x a

a a a x

∣
∣ 
∣ 
∣ 
∣
∣

= (x + 3a)(x − a)3

6. 

Watch Video Solution

∣
∣
∣
∣
∣
∣

a2 bc

b2 ca

c2 ab

∣
∣ 
∣ 
∣ 
∣
∣

= ....... .

1
a

1
b

1
c

7. Solve for 

Watch Video Solution

x,
∣
∣ 
∣
∣

x + 2 2x + 3 3x + 4

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

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

∣
∣ 
∣
∣

= 0

https://dl.doubtnut.com/l/_wL3hoQqYUY2X
https://dl.doubtnut.com/l/_SXFcHrkSVQXI
https://dl.doubtnut.com/l/_VQ5vWJjC3cjH
https://dl.doubtnut.com/l/_Z8fuJw9wYHVO


Problem Set 2 Multiple Choice Questions

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

 =0  

then prove that  ABC must be isoceles.

A. isosceles

B. equilateral

C. right angled isosceles

D. none of these

Answer: A

Watch Video Solution

∣
∣
∣
∣
∣

1 1 1

1 + sinA 1 + sinB 1 + sinC

sinA + sin2 A sinB + sin2 B sinC sin2 C

∣
∣ 
∣ 
∣
∣

Δ

2. If R be the circum radius of the triangle ABC then the value of 

 is
∣
∣ 
∣ 
∣
∣

1 1 1

sinA sinB sinC

sin2 A sin2 B sin2 C

∣
∣ 
∣ 
∣
∣

R3

(a − b)(b − c)(c − a)

https://dl.doubtnut.com/l/_9Bm7wyyyPxdB
https://dl.doubtnut.com/l/_IMa0VBld8S3i


A. 8

B. 

C. 4

D. 

Answer: B

Watch Video Solution

1/8

1/4

3. If  are sides of a triangle and 

then

A.  is an equilateral triangle

B.  is a right angled isosceles triangle

C.  is an isosceles triangle

D. none of these

a, b, c

∣
∣ 
∣ 
∣
∣

a2 b2 c2

(a + 1)
2

(b + 1)
2

(c + 1)
2

(a − 1)
2

(b − 1)
2

(c − 1)
2

∣
∣ 
∣ 
∣
∣

=

ΔABC

ΔABC

ΔABC

https://dl.doubtnut.com/l/_IMa0VBld8S3i
https://dl.doubtnut.com/l/_YmhT4bABktdf


Answer: C

Watch Video Solution

4. If  show that

A. 

B. 

C. 

D. none

Answer: A

Watch Video Solution

A + B + C = π,

∣
∣
∣
∣
∣

sin2 A sinA cosA cos2 A

sin2 B sinB cosB cos2 B

sin2 C sinC cosC cos2 C

∣
∣ 
∣ 
∣
∣

= − sin(A − B)sin(B − C)sin(C − A)

−sin(A − B)sin(B − C)sin(C − A)

−cos(A − B)cos(B − C)cos(C − A)

−tan(A − B)tan(B − C)tan(C − A)

https://dl.doubtnut.com/l/_YmhT4bABktdf
https://dl.doubtnut.com/l/_MTJZN4mTZAoJ


5. If x,y,z are all distinct and 

 

then the value of xyz is

A. 

B. 

C. 

D. none of these

Answer: B

Watch Video Solution

∣
∣
∣
∣
∣

x x2 1 + x3

y y2 1 + y3

z z2 1 + z3

∣
∣ 
∣ 
∣
∣

= 0

−2

−1

−3

6. If  then x =

A. 

B. 

∣
∣
∣
∣
∣

x + a a2 a3

x + b b2 b3

x + c c2 c3

∣
∣ 
∣ 
∣
∣

= 0, a ≠ b ≠ c

abc

∑ ab

−
abc

∑ ab

https://dl.doubtnut.com/l/_GIO8AT0dsIko
https://dl.doubtnut.com/l/_6mC4RmzPRnwF


C. 

D. 

Answer: B

Watch Video Solution

∑ ab

abc

−
∑ ab

abc

7. If a,b,c be all distinct and 

 then

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

∣
∣
∣
∣
∣

a3 − 1 b3 − 1 c3 − 1

a b c

a2 b2 c2

∣
∣ 
∣ 
∣
∣

= 0

∑ab = 0

∑a = 0

abc = 1

∑a = 1

https://dl.doubtnut.com/l/_6mC4RmzPRnwF
https://dl.doubtnut.com/l/_mcvOLq3jWAEm


8. If a,b,c are di�erent , then the determinant 

 vanishes , when

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

∣
∣
∣
∣
∣

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

9. If  then 

 is

A. 

∣
∣
∣
∣
∣

xλ xλ+ 2 xλ+ 3

yλ yλ+ 2 yλ+ 3

zλ zλ+ 2 zλ+ 3

∣
∣ 
∣ 
∣
∣

= (x − y)(y − z)(z − x)( + + )
1

x

1

y

1

z

λ

−2

https://dl.doubtnut.com/l/_S6IeG1ccfu5d
https://dl.doubtnut.com/l/_CWgoVL7TrnAJ


B. 

C. 0

D. 1

Answer: B

Watch Video Solution

−1

10. Prove that   

A. 

B. 

C. 

D. 

Answer: D

∣
∣
∣
∣
∣

x2 x2 − (y − z)
2

yz

y2 y2 − (z − x)
2

zx

z2 z2 − (x − y)
2

xy

∣
∣ 
∣ 
∣
∣

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

(x − y)(y − z)(z − x)∑x

(x − y)(y − z)(z − x)∑xy

(x − y)(y − z)(z − x)∑x2

(x − y)(y − z)(z − x)(∑x2)∑x

https://dl.doubtnut.com/l/_CWgoVL7TrnAJ
https://dl.doubtnut.com/l/_FCSW59h63YLq


Watch Video Solution

11. If a,b,c are negative distinct real numbers then the determinant

 is

A. 

B. 

C. 

D. 

Answer: C::D

Watch Video Solution

∣
∣
∣
∣

a b c

b c a

c a b

∣
∣ 
∣
∣

< 0

≤ 0

> 0

≥ 0

12. the value of the determinant  is

A. 

∣
∣
∣
∣

b + c a − b a

c + a b − c b

a + b c − a c

∣
∣ 
∣
∣

a3 + b3 + c3 − 3abc

https://dl.doubtnut.com/l/_FCSW59h63YLq
https://dl.doubtnut.com/l/_5pX5xcIEBGoD
https://dl.doubtnut.com/l/_w5CRaBiOpFY1


B. 

C. 

D. none of these

Answer: B

Watch Video Solution

3abc − a3 − b3 − c3

3abc + a3 + b3 + c3

13. If  then k

equals

A. 1

B. 

C. 

D. 

Answer: C

W t h Vid S l ti

∣
∣
∣
∣
∣

x y z

y z x

z x y

∣
∣ 
∣ 
∣
∣

= − (x + y + z)(x + yk + zk2)(x + yk2 + zk)

−1

ω

−ω

https://dl.doubtnut.com/l/_w5CRaBiOpFY1
https://dl.doubtnut.com/l/_E7KOibne0Uud


Watch Video Solution

14. If a,b,c are the roots of  , then the value of 

 is equal to

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

x3 + px2 + q = 0

∣
∣
∣
∣

a b c

b c a

c a b

∣
∣ 
∣
∣

−p3

p3 − 3q

p3

p2 − 3q

15. If  are non-zero real number such that  then

A. 

a, b, c
∣
∣ 
∣
∣

bc ca ab

ca ab bc

ab bc ca

∣
∣ 
∣
∣

= 0,

+ + = 0
1

a

1

bω

1

cω2

https://dl.doubtnut.com/l/_E7KOibne0Uud
https://dl.doubtnut.com/l/_BzVKJY2aHooP
https://dl.doubtnut.com/l/_4bYIB1fj69Aq


B. 

C. 

D. 

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

Watch Video Solution

+ + = 0
1

a

1

bω2

1

cω

+ + = 0
1

aω

1

bω2

1

c

+ + = 0
1

a

1

b

1

c

16. If both n and r be greater than 1 and if 

 , the value of x is equal to

A. n

B. n + 1

C. n - 1

D. none of these

Answer: A::C

W h Vid S l i

Δ =

∣
∣ 
∣ 
∣
∣

xCr
n− 1Cr

n− 1Cr− 1

x+ 1Cr
nCr

nCr− 1

x+ 2Cr
n+ 1Cr

n+ 1Cr− 1

∣
∣ 
∣ 
∣
∣

= 0

https://dl.doubtnut.com/l/_4bYIB1fj69Aq
https://dl.doubtnut.com/l/_0itcRyVzwd0c


Watch Video Solution

17. If  = 0 then n is

A. 6

B. 5

C. 4

D. none

Answer: C

Watch Video Solution

Δ =

∣
∣ 
∣ 
∣
∣

10C3
10C4

11Cn

11C5
11C6

12Cn+ 2

12C7
12C8

13Cn+ 4

∣
∣ 
∣ 
∣
∣

18. If  , then its value is

A. 0

B. 

Δ =

∣
∣ 
∣ 
∣
∣

5C0
5C3 14

5C1
5C4 1

5C2
5C5 1

∣
∣ 
∣ 
∣
∣

−576

https://dl.doubtnut.com/l/_0itcRyVzwd0c
https://dl.doubtnut.com/l/_iQcFk49X5qyz
https://dl.doubtnut.com/l/_ZMEwpekUMoBA


C. 80

D. none

Answer: B

Watch Video Solution

19. The value of the determinant  is equal to

A. 1

B. 

C. 0

D. none of these

Answer: A

Watch Video Solution

∣
∣
∣
∣
∣

1 1 1

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

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

∣
∣ 
∣ 
∣
∣

−1

https://dl.doubtnut.com/l/_ZMEwpekUMoBA
https://dl.doubtnut.com/l/_1Ox3mIOCclZm
https://dl.doubtnut.com/l/_6bo19FAlCqrV


20. The determinant  is equal to

A. 

B. 

C. 

D. none of these

Answer: B

Watch Video Solution

∣
∣
∣
∣
∣

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

∣
∣
∣

21.  is equal to

A. 

B. 

C. 

D. 

∣
∣
∣
∣

bc bc' + b' c b' c'

ca ca' + ac' c' a'

ab ab' + a' b a' b'

∣
∣ 
∣
∣

(ab − a' b' )(bc − b' c' )(ca − c' a' )

(ab + a' b' )(bc + b' c' )(ca + c' a' )

(ab − a' b' )(bc' − b' c)(ca' − c' a' )

(ab' − a' b)(bc' − b' c)(ca' − c' a)

https://dl.doubtnut.com/l/_6bo19FAlCqrV
https://dl.doubtnut.com/l/_dbD4F1yqluSB


Problem Set 2 True And False

Answer: D

Watch Video Solution

1. . True or False

Watch Video Solution

∣
∣
∣
∣
∣

ax by cz

x2 y2 z2

1 1 1

∣
∣ 
∣ 
∣
∣

=
∣
∣ 
∣ 
∣
∣

a b c

x y z

yz zx xy

∣
∣ 
∣ 
∣
∣

2. 

A. True

B. False

C. 

D. 

∣
∣
∣
∣
∣

xCr
xCr+ 1

xCr+ 2
yCr

yCr+ 1
yCr+ 2

zCr
zCr+ 1

zCr+ 2

∣
∣ 
∣ 
∣
∣

=

∣
∣ 
∣ 
∣
∣

xCr
x+ 1Cr+ 1

x+ 2Cr+ 2

yCr
y+ 1Cr+ 1

y+ 2Cr+ 2

zCr
z + 1Cr+ 1

z + 2Cr+ 2

∣
∣ 
∣ 
∣
∣

https://dl.doubtnut.com/l/_dbD4F1yqluSB
https://dl.doubtnut.com/l/_P1uWyHxrPIMf
https://dl.doubtnut.com/l/_gyKaoTtEq1Wp


Problem Set 2 Fill In The Blanks

Problem Set 3 Multiple Choice Questions

Answer: T

Watch Video Solution

3. True or False

Watch Video Solution

∣
∣
∣
∣

a b c

c a b

b c a

∣
∣ 
∣
∣

= (a + b + c)(a + bω + cω2)(a + bω2 + cω)

1. If  , then the value of determinant 

is equal to

Watch Video Solution

A + B + C = π

∣
∣ 
∣ 
∣
∣

sin2 A cot A 1

sin2 B cot B 1

sin2 C cot C 1

∣
∣ 
∣ 
∣
∣

https://dl.doubtnut.com/l/_gyKaoTtEq1Wp
https://dl.doubtnut.com/l/_Dg2qB25uuPUy
https://dl.doubtnut.com/l/_jMzPw5Dd1HvX
https://dl.doubtnut.com/l/_YW2eSNzCSnr9


1. The value of the determinant 

 is

A. 

B. 

C. 

D. zero

Answer: D

Watch Video Solution

∣
∣
∣
∣
∣

1 cos(B − A) cos(C − A)

cos(A − B) 1 cos(C − B)

cos(A − C) cos(B − C) 1

∣
∣ 
∣ 
∣
∣

4 cosA cosB cosC

2 cosA cosB cosC

4 sinA sinB sinC

2. For all values of A,B,C and P,Q,R the determinant given below 

 is

A. 

B. 

∣
∣
∣
∣
∣

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)

∣
∣ 
∣ 
∣
∣

cosA cosB cosC

sinP sinQ sinR

https://dl.doubtnut.com/l/_YW2eSNzCSnr9
https://dl.doubtnut.com/l/_qz632FjzchMg


C. 0

D. 

Answer: C

Watch Video Solution

∑ sin(A + P )

3. If a,b,c are the sides of a  are respectively the

angles opposite to them , then 

 is equal to

A. 

B. abc

C. 1

D. 0

Answer: D

Watch Video Solution

ΔABC and A, B, C

∣
∣
∣
∣
∣

a2 b sinA c sinA

b sinA 1 cos(B − C)

c sinA cos(B − C) 1

∣
∣ 
∣ 
∣
∣

sinA − sinB sinC

https://dl.doubtnut.com/l/_qz632FjzchMg
https://dl.doubtnut.com/l/_WvRVtAjFTU0a


4. If a,b,c and d are complex numbers, then the determinant 

is independent of

A. a

B. b

C. c

D. d

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

Watch Video Solution

Δ =

∣
∣ 
∣ 
∣
∣

2 a + b + c + d ab + cd

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

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

∣
∣ 
∣ 
∣
∣

5. The value of the determinant 

 isΔ =
∣
∣ 
∣
∣

2a1b1 a1b2 + a2b1 a1b3 + a3b1

a1b2 + a2b1 2a2b2 a2b3 + a3b2

a1b3 + a3b1 a3b2 + a2b3 2a3b3

∣
∣ 
∣
∣

https://dl.doubtnut.com/l/_WvRVtAjFTU0a
https://dl.doubtnut.com/l/_ZnJFMfRmpgIR
https://dl.doubtnut.com/l/_esGxGm6naWIp


A. 1

B. 

C. 0

D. 

Answer: C

Watch Video Solution

−1

a1a2a3b1b2b3

6. If  then 

A. 0

B. 

C. 

D. none

Answer: A

Δ =

∣
∣ 
∣ 
∣
∣

1 + α 1 + αx 1 + ax2

1 + β 1 + βx 1 + βx2

1 + γ 1 + γx 1 + γx2

∣
∣ 
∣ 
∣
∣

Δ =

(α − β)(β − γ)(γ − α)

αβγ

https://dl.doubtnut.com/l/_esGxGm6naWIp
https://dl.doubtnut.com/l/_MrX6d1McrmUT


Watch Video Solution

7. If  etc. and  etc. then  

A. 1

B. 2

C. 3

D. 

Answer: D

Watch Video Solution

l21 + m2
1 + n2

1 = 1 l1l2 + m1m2 + n1n2 = 0

Δ =

∣
∣ 
∣
∣

l1 m1 n1

l2 m2 n2

l3 m3 n3

∣
∣ 
∣
∣

=

±1

8. If  , then

A. 

Δ1 =

∣
∣ 
∣ 
∣
∣

2bc − a2 c2 b2

c2 2ca − b2 a2

b2 a2 2ab − c2

∣
∣ 
∣ 
∣
∣

and Δ2 =
∣
∣ 
∣
∣

a b c

b c a

c a b

∣
∣ 
∣
∣

2

Δ1 = Δ2

https://dl.doubtnut.com/l/_MrX6d1McrmUT
https://dl.doubtnut.com/l/_MTyGaioSMviJ
https://dl.doubtnut.com/l/_VQZfQZgIdDKW


B. 

C. 

D. none of these

Answer: A::C

Watch Video Solution

Δ1 ≠ Δ2

Δ1 = Δ2 = (a3 + b3 + c3 − 3abc)
2

9. If  , then  is equal to

A. 

B. 

C. 

D. none

Answer: A

Δ2 =

∣
∣ 
∣ 
∣
∣

b2 + c2 ab ac

ab c2 + a2 bc

ac bc a2 + b2

∣
∣ 
∣ 
∣
∣

Δ

∣
∣
∣
∣

0 c b

c 0 a

b a 0

∣
∣ 
∣
∣

∣
∣
∣
∣

a b c

b c a

c a b

∣
∣ 
∣
∣

∣
∣
∣
∣

0 −c b

c 0 −a

−b −a 0

∣
∣ 
∣
∣

https://dl.doubtnut.com/l/_VQZfQZgIdDKW
https://dl.doubtnut.com/l/_OwY2WBbNhUQL


Watch Video Solution

10. If , then 

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

sr = αr + βr + γ r Δ =
∣
∣ 
∣
∣

s0 s1 s2

s1 s2 s3

s2 s3 s4

∣
∣ 
∣
∣

=

α + β + γ

∑α2

∑αβ

[(α − β)(β − γ)(γ − α)]2

11. If  then 

A. px

B. qy

Δ =
∣
∣ 
∣ 
∣
∣

py + qz rz − px qx + ry

bp + cq −ap + cr aq + br

mp + nq nr − lp lq + mr

∣
∣ 
∣ 
∣
∣

Δ =

https://dl.doubtnut.com/l/_OwY2WBbNhUQL
https://dl.doubtnut.com/l/_q7dT8OhswJFh
https://dl.doubtnut.com/l/_un3mjLqE1TX6


C. rz

D. 0

Answer: D

Watch Video Solution

12. If z is a complex number and all  's and  's are real numbers, then  

A. 

B. 0

C. 

D. none

Answer: B

Watch Video Solution

ai bi

Δ =

∣
∣ 
∣
∣

a1z + b1z̄ a2z + b2z̄ a3z + b3z̄

b1z + a1z̄ b2z + a2z̄ b3z + a3z̄

b1z + a1 b2z + a2 b3z + a3

∣
∣ 
∣
∣

=

(a1a2a3 + b1b2b3)2|z|2

(a1a2a3 − b1b2b3)2|z|2

https://dl.doubtnut.com/l/_un3mjLqE1TX6
https://dl.doubtnut.com/l/_CJWNZyPQqN71


13.  and  are the given determinations

then

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

Δ1 =

∣
∣ 
∣
∣

x b b

a x b

a a x

∣
∣ 
∣
∣

Δ2 =
∣
∣
∣

x b

a x

∣
∣
∣

Δ1 = 3(Δ2)2

(d/dx)Δ1 = 3Δ2

(d/dx)Δ1 = 3(Δ2)2

Δ1 = 3Δ
3 / 2
2

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

 is

A. 

B. 

∣
∣
∣
∣
∣

y y1 y2

y3 y4 y5

y6 y7 y98

∣
∣ 
∣ 
∣
∣

yn =
dny

dx
n

m9

m2

https://dl.doubtnut.com/l/_p9N5DlASurFN
https://dl.doubtnut.com/l/_3WMG4l1gkpgi


C. 

D. 0

Answer: D

Watch Video Solution

m3

15. If F(X) , G(X) and H(X) are three polynomials of degree 2, then 

 is a polynomial of degree

A. 2

B. 3

C. 4

D. 0

Answer: D

Watch Video Solution

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/_3WMG4l1gkpgi
https://dl.doubtnut.com/l/_qzSgnGSrmXsd


16. If f(x) =  then  

 is equal to

Watch Video Solution

∣
∣
∣
∣
∣

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)

17. Let  , where p is a constant .Then  [f(x)]

at x = 0 is

A. p

B. 

C. 

D. independent of p

Answer: D

Watch Video Solution

f(x) =

∣
∣ 
∣ 
∣
∣

x3 sinx cos x

6 −1 0

p p2 p3

∣
∣ 
∣ 
∣
∣

d3

dx3

p + p2

p + p3

https://dl.doubtnut.com/l/_AUH8NbVZKDHH
https://dl.doubtnut.com/l/_45JPBRYP8HT3
https://dl.doubtnut.com/l/_bPxIf3Mz6GTn


18. If

d^n/dx^n [f(x)] at x=0` is 0

A. 0

B. p

C. 

D. independent of p

Answer: A::D

Watch Video Solution

f(x) = ∣ (xn, sinx, cos x), (n !, sin( ), cos( )), (a, a2, a3)) ∣ , the
nπ

2
nπ

2

p3

19. Let

. Find the value of 

A. 4

f(x) = ∣∣cos(x + x2)sin(x + x2) − cos(x + x2)sin(x − x2)cos(x − x2)sin

f ′ (0).

https://dl.doubtnut.com/l/_bPxIf3Mz6GTn
https://dl.doubtnut.com/l/_IInxFLsG3j9c


B. 2

C. 3

D. 0

Answer: B

Watch Video Solution

20. If a,b,c be real , then determine the interval of monotonicity of the

function 

Watch Video Solution

f(x) =

∣
∣ 
∣ 
∣
∣

x + a2 ab ac

ab x + b2 bc

ac bc x + c2

∣
∣ 
∣ 
∣
∣

21. If  then 

i.e.  =

Δ =

∣
∣ 
∣ 
∣
∣

x2 − 5x + 3 2x − 5 3

3x2 + x + 4 6x + 1 9

7x2 − 6x + 9 14x − 6 21

∣
∣ 
∣ 
∣
∣

= ax3 + bx2 + cx + d Δ

(Δ)
d

dx

https://dl.doubtnut.com/l/_IInxFLsG3j9c
https://dl.doubtnut.com/l/_4f6JDB2G0kxk
https://dl.doubtnut.com/l/_QPDFMDLZ6xdk


A. 6

B. 5

C. 4

D. 0

Answer: D

Watch Video Solution

22. If  then 

A. 6

B. 6x

C. 

D. 0

Answer: C

Δ =

∣
∣ 
∣ 
∣
∣

x x2 x3

1 2x 3x2

0 2 6x

∣
∣ 
∣ 
∣
∣

(Δ) =
d

dx

6x2

https://dl.doubtnut.com/l/_QPDFMDLZ6xdk
https://dl.doubtnut.com/l/_UAnDskuhudFq


Watch Video Solution

23. If  where  and f' (x) = 0 then 

 are in

A. A.P.

B. G.P.

C. H.P.

D. none

Answer: A

Watch Video Solution

f(x) =

∣
∣ 
∣ 
∣
∣

x + a2 x4 + 1 3

x + b2 2x4 + 2 3

x + c2 3x4 + 7 3

∣
∣ 
∣ 
∣
∣

x ≠ 0

a2, b2, c2

24. If

Δ =

∣
∣ 
∣ 
∣
∣

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

x2 + 1 x + 1 x2 + 2

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

∣
∣ 
∣ 
∣
∣

= p0x
6 + p1x

5 + p2x
4 + p3x

3 + p4x
2

https://dl.doubtnut.com/l/_UAnDskuhudFq
https://dl.doubtnut.com/l/_ewLh5iBGcapD
https://dl.doubtnut.com/l/_jyTR5MMFivaE


then  =

A. (-3,-7)

B. (-5,9)

C. (-3,-5)

D. (-3,7)

Answer: B

Watch Video Solution

(p5, p6)

25. If , then 

A. 

B. 0

C. 1

D. none

Δ(x) =
∣
∣
∣

ex
2

log(1 + x)

tanx sinx

∣
∣
∣

Lt

x → 0
=

Δ(x)

x

−1

https://dl.doubtnut.com/l/_jyTR5MMFivaE
https://dl.doubtnut.com/l/_pafxNfe92ZgV


Answer: C

Watch Video Solution

26. The system of equations 

  

  

  

and has no solution if  is

A. not -2

B. 1

C. 

D. either - 2 or 1

Answer: D

Watch Video Solution

αx + y + z = α − 1,

x + αy + z = α − 1

x + y + αz = α − 1

α

−2

https://dl.doubtnut.com/l/_pafxNfe92ZgV
https://dl.doubtnut.com/l/_m8omNIoOeSkx


Problem Set 3 True And False

Problem Set 3 Fill In The Blanks

1. Prove that  where  are

functions of  etc.

Watch Video Solution

∣
∣ 
∣
∣

u1 v1 w1

u2 v2 w2

u3 v3 w3

∣
∣ 
∣
∣

=

∣
∣ 
∣
∣

u1 v1 w1

u2 v2 w2

u4 v4 w4

∣
∣ 
∣
∣

d

dx
u, v, w

x and = u1, = u2,
du

dx

d2u

dx2

1. If  are polynomials in x such that 

 and 

then F' at x = a is ………

Watch Video Solution

fr(x), gr(x), hr(x), r = 1, 2, 3

fr(a) = gr(a) = hr(a), r = 1, 2, 3 F (x) =

∣
∣ 
∣ 
∣
∣

f1(x) f2(x) f3(x)

g1(x) g2(x) g3(x)

h1(x) h2(x) h3(x)

∣
∣ 
∣ 
∣
∣

https://dl.doubtnut.com/l/_JZchk72zMGXp
https://dl.doubtnut.com/l/_pcEJZwwVR2jI


2. If  for i 1,2,3, then coe�cient of x in the determinant;

Watch Video Solution

ai, bi ∈ N

∣
∣
∣
∣
∣

(1 + x)a1b1 (1 + x)a1b2 (1 + x)a1b3

(1 + x)a2b1 (1 + x)a2b2 (1 + x)a2b3

(1 + x)a3b1 (1 + x)a3b2 (1 + x)a3b3

∣
∣ 
∣ 
∣
∣

3. If  then p =...... and q =

…….

Watch Video Solution

∣
∣
∣

ex sinx

cos x loge(1 + x2)

∣
∣
∣

= p + qx + rx2 + .... .

4. Let  be the roots of the equation  . Let 

 for .Let  

Then 

Watch Video Solution

α, β ax2 + bx + c = 0

Sn = αn + βn n > 1 Δ =
∣
∣
∣
∣

3 1 + s1 1 + s2

1 + s1 1 + s2 1 + s3

1 + s2 1 + s3 1 + s4

∣
∣ 
∣
∣

Δ = ……

https://dl.doubtnut.com/l/_fO9T5c9gDtwr
https://dl.doubtnut.com/l/_Sfo8IeJePlz6
https://dl.doubtnut.com/l/_m5o2XR7AERZZ
https://dl.doubtnut.com/l/_TdMB0cqBUTn8


Problem Set 4 Multiple Choice Questions

5. If  all  be such that product of any member

of �rst set with any member of the other set is not equal to 1 , then 

 is

Watch Video Solution

a1, a2, a3 and b1, b2, b3 ∈ R

Δ =

∣
∣ 
∣ 
∣ 
∣
∣

(a1, b2) (a1, b3)

(a2, b1) (a2, b2) (a2, b3)

(a3, b1) (a3, b2) (a3, b3)

∣
∣ 
∣ 
∣ 
∣
∣

1 −a3
1b

3
1

1 −a1b1

1. If the three equations are consistent 

  

 

x + y = 1, then a =

A. 1

B. 2

C. 

D. 3

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

3
y = (a + 3)

3

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

−2

https://dl.doubtnut.com/l/_TdMB0cqBUTn8
https://dl.doubtnut.com/l/_ow8gKjWhv41Q


Answer: C

Watch Video Solution

2. The value of a for which the system of equations 

  

  

 

has a non-zero solution is

A. 1

B. 0

C. 

D. none of these

Answer: C

Watch Video Solution

a3x + (a + 1)3
y + (a + 2)3

z = 0

ax + (a + 1)y + (a + 2)z = 0

x + y + z = 0

−1

https://dl.doubtnut.com/l/_ow8gKjWhv41Q
https://dl.doubtnut.com/l/_EvUHtgtFnQkk
https://dl.doubtnut.com/l/_Rs0SpbpuqglT


3. If the system of linear equations. 

  

  

  

have a non-zero solution, then a,b,c are in .

A. A.P.

B. G.P.

C. H.P.

D. None

Answer: C

Watch Video Solution

x + 4ay + az = 0

x + 3by + bz = 0

x + 2cy + cz = 0

4. If  where x,y,z are not all zero ,

then 

A. 0

a = , b = and c =
x

y − z

y

z − x

z

x − y

ab + bc + ca =

https://dl.doubtnut.com/l/_Rs0SpbpuqglT
https://dl.doubtnut.com/l/_xxmj0Stks3BT


B. 1

C. 

D. 2

Answer: C

Watch Video Solution

−1

5. Given , ,  where  are not all

zero, then 

A. 0

B. 1

C. 2

D. none

Answer: B

Watch Video Solution

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

a2 + b2 + c2 + 2abc =

https://dl.doubtnut.com/l/_xxmj0Stks3BT
https://dl.doubtnut.com/l/_1668aRVwIQ4F


6.  The value of a for which the

system of equations has in�nitely many solutions is

A. a = 1

B. a = 0

C. a = -1

D. no value

Answer: C

Watch Video Solution

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

7. If the system of equations

 has a non-zero

solution, then the value of  is

A. 2

x = a(y + z), y = b(z + x), z = c(x + y), (a, b, c ≠ 1)

+ +
a

1 + a

b

1 + b

c

1 + c

https://dl.doubtnut.com/l/_1668aRVwIQ4F
https://dl.doubtnut.com/l/_QjgDDlZFIrgs
https://dl.doubtnut.com/l/_xqtWGET7QODE


B. 1

C. 0

D. 

Answer: B

Watch Video Solution

−1

8. If the system of equations 

  

  

  

where a, b and c are non-zero non-unity, has a non-trivial solution, then

value of  is

A. 0

B. 1

C. 

x + ay + az = 0

bx + y + bz = 0

cx + cy + z = 0

+ +
a

1 − a

b

1b

c

1 − c

−1

https://dl.doubtnut.com/l/_xqtWGET7QODE
https://dl.doubtnut.com/l/_ePnhWW8MlUWc


D. 

Answer: C

Watch Video Solution

abc

a2 + b2 + c2

9. If  , then

 is equal to

A. 0

B. 1

C. 

D. 2

Answer: D

Watch Video Solution

a ≠ p, b ≠ q, c ≠ r and
∣
∣ 
∣ 
∣
∣

p b c

a q c

a b r

∣
∣ 
∣ 
∣
∣

= 0

+ +
p

p − a

q

q − b

r

r − c

−1

https://dl.doubtnut.com/l/_ePnhWW8MlUWc
https://dl.doubtnut.com/l/_uFZonON1QtZ2


10. If x,y,z are not all zeros and

 then 

A. 1

B. 

C. 2

D. 1

Answer: A::D

Watch Video Solution

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

+ + =
1

1 − a

1

1 − b

1

1 − c

−1

11. If the equations  and

 are consistent, then a is equal to

A. 

B. 2

x + ay– z = 0, 2x − y + az = 0

ax + y + 2z = 0

−2

https://dl.doubtnut.com/l/_7WYj6G7R4ebN
https://dl.doubtnut.com/l/_2T8aLLbdMHko


C. 

D. 

Answer: A::C::D

Watch Video Solution

1 + √3

1 − √3

12. If the equations

 have a

non-zero 'solution, then which one of the following is true

A. 

B. 

C. 

D. none of these

Answer: A::B::C

Watch Video Solution

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

a + b + c = 0

a = b = 0

(a − b) + (b − c)2 + (c − a)2 = 0

https://dl.doubtnut.com/l/_2T8aLLbdMHko
https://dl.doubtnut.com/l/_Tq22GOfRnFIT


13. If the equations 

, 

, 

 

are consistent with more than one solution, then

A. 

B. 

C. 

D. 

Answer: A::B

Watch Video Solution

(b + c)x + (c + a)y + (a + b)z = 0

cx + ay + bz = 0

ax + by + cz = 0

a + b + c = 0

a = b = c

a + b + c = 2

2a = 3b = 4c

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

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

a > b > c

https://dl.doubtnut.com/l/_Tq22GOfRnFIT
https://dl.doubtnut.com/l/_qskZ3jzCTrCZ
https://dl.doubtnut.com/l/_M6MsQPJuQdEV


equadratic equation 

 are

A. real

B. of opposite sign

C. positive

D. complex

Answer: A::B

Watch Video Solution

at2 + bt + c

15. If the system of equations 

has a non -zero solution then the possible values of k are

A. 

B. 

C. 

x– ky– z = 0, kx– y– z = 0, x + y– z = 0

−1, 2

1, 2

0, 1

https://dl.doubtnut.com/l/_M6MsQPJuQdEV
https://dl.doubtnut.com/l/_MC9moMaYmg6F


D. 

Answer: D

Watch Video Solution

−1, 1

16. The number of values of k for which the system of equations 

  

  

has in�nitely many solutions is

A. 0

B. 1

C. 2

D. in�nite

Answer: B

Watch Video Solution

(k + 1)x + 8y = 4k

kx + (k + 3)y = 3k − 1

https://dl.doubtnut.com/l/_MC9moMaYmg6F
https://dl.doubtnut.com/l/_U31rwkuoEsDJ


17. Let  be the real numbers. The following system of equations in 

 has

a. no solution b. unique solution c. in�nitely many solutions d. �nitely

many solutions

A. unique

B. �nitely many

C. in�nitely many

D. does not exist

Answer: A

Watch Video Solution

a, b, c

x, y, andz

+ − = 1, − + = 1, − + + = 1
x2

a2

y2

b2

z2

a2

x2

a2

y2

b2

z2

a2

x2

a2

y2

b2

z2

a2

18. The system of equations

 has no

solution if  equals

λx + y + z = 1, x + λy + z = λ and x + y + λz = λ2

λ

https://dl.doubtnut.com/l/_Ws8myNk75Owb
https://dl.doubtnut.com/l/_sHNkSP1ltpr6


A. 0

B. 1

C. 

D. 

Answer: D

Watch Video Solution

−1

−2

19.  then the value

of  such that system of equations has no solution, is

A. 1

B. 2

C. 3

D. 

Answer: A

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

λ

−3

https://dl.doubtnut.com/l/_sHNkSP1ltpr6
https://dl.doubtnut.com/l/_D4B1iwVXsrD3


Problem Set 4 True And False

Watch Video Solution

20. A line AB in three-dimensional space makes angles  and  with

the positive x-axis and the positive y-axis respectively. If AB makes an

acute angle with the positive z-axis, then  equals

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

45∘ 120∘

θ

45∘

60∘

75∘

30∘

https://dl.doubtnut.com/l/_D4B1iwVXsrD3
https://dl.doubtnut.com/l/_08TW9hRlH6Gw


1. Let  and  be the roots of 

 respectively. If the system of

equations  has non-trivial solution,

then  . True or False

Watch Video Solution

α1, α2 β1, β2

ax2 + bx + c = 0 and px2 + qx + r = 0

α1y + α2z = 0 and β1y + β2z = 0

=
b2

q2

ac

pr

2. There is no solution for the equations 

  

  

. True or False.

Watch Video Solution

x + 4y − 2z = 3

3x + y + 5z = 7

2x + 3y + z = 5

3. The system of equations 

 

  

(a − b)x + (b − c)y + (c − a)z = 0

(b − c)x + (c − a)y + (a − b)z = 0

https://dl.doubtnut.com/l/_dEi3C28ZyDXV
https://dl.doubtnut.com/l/_hZP7DsS9YmM9
https://dl.doubtnut.com/l/_fvQwMo12cZkA


Problem Set 4 Fill In The Blanks

  

has no solution.

A. True

B. False

C. 

D. 

Answer: T

Watch Video Solution

(c − a)x + (a − b)y + (b − c)z = 1

1. If the equations 

are consistent having a non-trivial solution, then 

Watch Video Solution

x = ay + z, y = az + x and z = ax + y, (a ≠ 0)

a2 + 3 = ....

https://dl.doubtnut.com/l/_fvQwMo12cZkA
https://dl.doubtnut.com/l/_vesapjXy2saU
https://dl.doubtnut.com/l/_f4tANYPKLzpV


2. The system of equations ax + y + z = 0 , -x + ay + z = 0 and - x - y + az = 0

has a non-zero solution if the real value of 'a' is

Watch Video Solution

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

 has i no solution ii

a unique solution iii in �nitely many solutions.

Watch Video Solution

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

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

  

  

 is consistent ?

Watch Video Solution

2x + 5y + pz = q

x + 2y + 3z = 14

x + y + z = 6

https://dl.doubtnut.com/l/_f4tANYPKLzpV
https://dl.doubtnut.com/l/_YpnpPl3Wqe5z
https://dl.doubtnut.com/l/_CxQaKJ92N1y8


Miscellaneous Exercise

5. The values of  and  for which the system of equations 

  

  

and   

has in�nite-number of solutions are .........

Watch Video Solution

λ μ

x + y + z = 6

x + 2y + 3z = 10

x + 2y + λz = μ

1. Consider the following linear equations 

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

https://dl.doubtnut.com/l/_D1mYQbnoPqnl
https://dl.doubtnut.com/l/_rVIfCx5Oqa31


Self Assessment Test

Watch Video Solution

1. If , are value of x which satis�es the equation  

 is given by

A. x = 0

B. x = a

C. x = b

a ≠ b ≠ c

∣
∣
∣
∣

0 x − a x − b

x + a 0 x − c

x + b x + c 0

∣
∣ 
∣
∣

= 0

https://dl.doubtnut.com/l/_rVIfCx5Oqa31
https://dl.doubtnut.com/l/_x2oDMz16khWZ


D. x = c

Answer: A

Watch Video Solution

2. 

A. abc

B. 2abc

C. 3abc

D. 4abc

Answer: D

Watch Video Solution

∣
∣
∣
∣

b + c a a

b c + a b

c c a + b

∣
∣ 
∣
∣

=

https://dl.doubtnut.com/l/_x2oDMz16khWZ
https://dl.doubtnut.com/l/_tQi0uzi4Gs3t


3. =

A. 

B. 

C. 

D. none of these

Answer: C

Watch Video Solution

∣
∣
∣
∣
∣

1 1 1

a b c

a3 b3 c3

∣
∣ 
∣ 
∣
∣

a3 + b3 + c3 − 3abc

a3 + b3 + c3 + 3abc

(a + b + c)(a − b)(b − c)(c − a)

4. 

A. abc

B. 

C. 

∣
∣
∣
∣
∣
∣

a2 bc

b2 ca

c2 ab

∣
∣ 
∣ 
∣ 
∣
∣

=

1
a

1
b

1
c

1

abc

ab + bc + ca

https://dl.doubtnut.com/l/_qgbgpvh7bFQ1
https://dl.doubtnut.com/l/_ubLqbUTv0vAQ


D. 0

Answer: D

Watch Video Solution

5. If  is a root of  then other two roots

are…………………

A. 2,7

B. 

C. 

D. 

Answer: A

Watch Video Solution

x = − 9

∣
∣ 
∣
∣

x 3 7

2 x 2

7 6 x

∣
∣ 
∣
∣

= 0

−2, 7

2, − 7

−2, − 7

https://dl.doubtnut.com/l/_ubLqbUTv0vAQ
https://dl.doubtnut.com/l/_1R14bnyJumpJ


6. The solution of the equation  = 0 are

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

∣
∣
∣
∣

x 2 −1

2 5 x

−1 2 x

∣
∣ 
∣
∣

3, − 1

−3, 1

3, 1

−3, − 1

7. The roots of the equation  = 0 are

A. 

B. 

C. 

∣
∣
∣
∣

0 x 16

x 5 7

0 9 x

∣
∣ 
∣
∣

0, 12, 12

0, 12, − 12

0, 12, 16

https://dl.doubtnut.com/l/_MnZtD47rmZxY
https://dl.doubtnut.com/l/_jFRTFowiAdfN


D. 

Answer: B

Watch Video Solution

0, 9, 16

8.  then k =

A. 1

B. 2

C. 3

D. 4

Answer: B

Watch Video Solution

∣
∣
∣
∣

a + b b + c c + a

b + c c + a a + b

c + a a + b b + c

∣
∣ 
∣
∣

= k

∣
∣ 
∣
∣

a b c

b c a

c a b

∣
∣ 
∣
∣

https://dl.doubtnut.com/l/_jFRTFowiAdfN
https://dl.doubtnut.com/l/_dzhmia8xXrN0


9. A root of the equation  = 0

A. 6

B. 3

C. 0

D. none of these

Answer: C

Watch Video Solution

∣
∣
∣
∣

3 − x −6 3

−6 3 − x 3

3 3 −6 − x

∣
∣ 
∣
∣

10. If  , then k =

A. 4

B. 6

C. 

∣
∣
∣
∣
∣

−a2 ab ac

ab −b2 bc

ac bc −c2

∣
∣ 
∣ 
∣
∣

= ka2b2c2

−4

https://dl.doubtnut.com/l/_60sMkeZpCKaL
https://dl.doubtnut.com/l/_pl3TH2FJI7nC


D. 8

Answer: C

Watch Video Solution

11. If  is a cube root of unity and  

 then value of x is

A. x = 0

B. x = 1

C. x = 2

D. x = - 1

Answer: A

Watch Video Solution

ω ≠ 1

Δ =

∣
∣ 
∣ 
∣
∣

x + ω2 ω 1

ω ω2 1 + x

1 x + ω ω2

∣
∣ 
∣ 
∣
∣

= 0

https://dl.doubtnut.com/l/_pl3TH2FJI7nC
https://dl.doubtnut.com/l/_sLVgn9i5cBng


12.  =

A. 0

B. abc

C. 2abc

D. 

Answer: A

Watch Video Solution

∣
∣
∣
∣
∣

(ax + a−x)
2

(ax − a−x)
2

1

(bx + b−x)
2

(bx − b−x)
2

1

(cx + c−x)
2

(cx − c−x)
2

1

∣
∣ 
∣ 
∣
∣

a2b2c2

13. 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/_wxBBiT02ukH1
https://dl.doubtnut.com/l/_i9UIFY3yJ8Qp


A. 0

B. 1

C. 2

D. 3

Answer: C

Watch Video Solution

14. The value of k for which the set of equations

 has a non-trivial

solution over the set of rationals is

A. 15

B. 16

C. 

D. 

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

31

2

33

2

https://dl.doubtnut.com/l/_i9UIFY3yJ8Qp
https://dl.doubtnut.com/l/_xgWLFKbnIKPx


Answer: D

Watch Video Solution

15. If  is the

given system of equations, then which of the following is correct?

A. it is inconsistant

B. it has only single solution x = 0, y =0, z =0

C. determinant of coe�cients of matrix is zero

D. none of these

Answer: B

Watch Video Solution

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

16. The system of equations

 hasx + y + z = 2, 3x– y + 2z = 6 and 3x + y + z = − 18

https://dl.doubtnut.com/l/_xgWLFKbnIKPx
https://dl.doubtnut.com/l/_2h1pSkYdljMc
https://dl.doubtnut.com/l/_VMFQGwcPiTb0


A. a unique solution

B. no solution

C. in�nite no. of solutions

D. none of these

Answer: A

Watch Video Solution

17. The system of equations

 has no solution for

A. 

B. 

C. 

D. none of these

Answer: B

x + y + z = 6, x + 2y + 3z = 10, x + 2y + λz = μ

λ ≠ 3, μ = 10

λ = 3, μ ≠ 0

λ ≠ 3, μ ≠ 0

https://dl.doubtnut.com/l/_VMFQGwcPiTb0
https://dl.doubtnut.com/l/_JRcnpZjYYBiQ


Watch Video Solution

18. The system of linear equations 

  

 = 1 has

A. in�nite solutions

B. three solutions

C. unique solution

D. no solution

Answer: D

Watch Video Solution

x1 + 2x2 + x3 = 3, 2x1 + 3x2 + x3 = 3

3x1 + 5x2 + 2x3

19. Let a,b,c be such that  . If  

  

b(a + c) ≠ 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/_JRcnpZjYYBiQ
https://dl.doubtnut.com/l/_KOpBDBFzw1U6
https://dl.doubtnut.com/l/_xs7DIoDrRxq1


then the value of n is

A. 0

B. an even number

C. an odd integer

D. any integer

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_xs7DIoDrRxq1

