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Single Correct Answer

1. If  then the value of 

 is : (a) 
(b) 
(c) 
(d) 

A. 

B. 

C. 

D. 

∣
∣
∣
∣
∣

1 cosα cos β

cosα 1 cos γ

cos β cos γ 1

∣
∣

∣

∣
∣

=

∣
∣

∣

∣
∣

0 cosα cos β

cosα 0 cos γ

cos β cos γ 0

∣
∣

∣

∣
∣

cos2 α + cos2 β + cos2 γ 1
1

2

3

8

9

4

1

2

3/2

1/2

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


Answer: A

Watch Video Solution

2. the value of determinant  is

A. 

B. 

C. 

D. none of these

Answer: C

Watch Video Solution

∣
∣
∣
∣
∣

1 + α 1 1

1 1 + β 1

1 1 1 + γ

∣
∣

∣

∣
∣

αβγ

1 + + +
1

α

1

β

1

γ

0

https://dl.doubtnut.com/l/_IekKJsSgUTVP
https://dl.doubtnut.com/l/_nFLw6pSM3yiM


3. If  is a cube root of unity and  then prove that



if 

A. 

B.  or 

C. 

D. x=2y=3z

Answer: B

Watch Video Solution

ω ≠ 1 x + y + z ≠ 0,

∣
∣
∣
∣
∣
∣

∣
∣

∣

∣

∣
∣

= 0

x

1 +ω

y

ω+ω2

z

ω2 + 1
y

ω+ω2

z

ω2 + 1

x

1 +ω

z

ω2 + 1

x

1 +ω

y

ω+ω2

x = y = z

x2 + y2 + z2 = 0

x + yω + zω2 = 0 x = y = z

x ≠ y ≠ z ≠ 0

4. If  then ((1+a)/2)^3n is

A. purely real

B. purely imaginary

a = cos( ) + i sin( )
4π

3

4π

3

https://dl.doubtnut.com/l/_bCCOs9hMUDBq
https://dl.doubtnut.com/l/_u68Y6OO38jQi


C. 

D. none of these

Answer: B

Watch Video Solution

0

5. If  is a root of  with negative principal argument then the

principal argument of  is

A. A. 

B. B. 

C. C. 

D. D. 

Answer: B

Watch Video Solution

α x4 = 1

Δ(α) =

∣
∣

∣

∣
∣

1 1 1

αn αn+ 1 αn+ 3

0

∣
∣

∣

∣
∣

1

αn+ 1

1
αn

5π

14

−
3π

4

π

4

−
π

4

https://dl.doubtnut.com/l/_u68Y6OO38jQi
https://dl.doubtnut.com/l/_1V9XqpxFGWnb


6. If  a n d 
 are the given determinants,

then
 
 b. 
 c. 
 d. 

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

(Δ1) = 3Δ2
d

dx
(Δ1) = 3(Δ2)

2d

dx

Δ1 = 3(Δ2)
3 / 2

Δ1 = 3(Δ2)
2

(Δ1) = 3Δ2
d

dx

(Δ1) = 3(Δ2)
2d

dx

Δ1 = 3Δ
3 / 2
2

7. If  for all, , then the value

of the determinant 

, is equal to

a2 + b2 + c2 + ab + bc + ca ≤ 0 a, b, c ∈ R

∣
∣
∣
∣
∣

(a + b + 2)
2

a2 + b2 1

1 (b + c + 2)
2

b2 + c2

c2 + a2 1 (c + a + 2)
2

∣
∣

∣

∣
∣

https://dl.doubtnut.com/l/_b3R3on72SAVc
https://dl.doubtnut.com/l/_5iOkPafWNNA6


A. A. 

B. B. 

C. C. 

D. D. 

Answer: A

Watch Video Solution

65

a2 + b2 + c2 + 31

4(a2 + b2 + c2)

0

8. Product of roots of equation  is

A. 

B. 

C. 

D. 

Answer: A

∣
∣
∣
∣
∣

1 + 2x 1 1 − x

2 − x 2 + x 3 + x

x 1 + x 1 − x2

∣
∣

∣

∣
∣

= 0

1/2

3/4

4/3

1/4

https://dl.doubtnut.com/l/_5iOkPafWNNA6
https://dl.doubtnut.com/l/_3LUO01r7mPBm


Watch Video Solution

9. If


 ,

then 
is equal to
 
b. 
c. 
d. none of these

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

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

x− 1 + y− 1 + z − 1 1 −1 −3

0

1

3

6

10. If ,  all the variables being differentiable functions of 

 and lower suffixes denote the derivative with respect to  and

Y = SX Z = tX

x x

https://dl.doubtnut.com/l/_3LUO01r7mPBm
https://dl.doubtnut.com/l/_RzoV4Nxehwt0
https://dl.doubtnut.com/l/_9hJNJNDIKR5F


, then 

A. A. 

B. B. 

C. C. 

D. D. 

Answer: C

Watch Video Solution

∣
∣
∣
∣

X Y Z

X1 Y1 Z1

X2 Y2 Z2

∣
∣

∣
∣

=
∣
∣
∣

S1 t1

S2 t2

∣
∣
∣
Xn n =

1

2

3

4

11. If  is a cube root of unity and 

, then value of  is

A. 

B. 

C. 

w ≠ 1

Δ =

∣
∣

∣

∣
∣

x + w2 w 1

w w2 1 + x

1 x + w w2

∣
∣

∣

∣
∣

= 0 x

0

2

−1

https://dl.doubtnut.com/l/_9hJNJNDIKR5F
https://dl.doubtnut.com/l/_alsrlvVmSTMd


D. None of these

Answer: A

Watch Video Solution

12. If  is a  matrix such that , then A will be

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

A = [aij] 2 × 2 aij = i + 2j

1

−1

0

2

https://dl.doubtnut.com/l/_alsrlvVmSTMd
https://dl.doubtnut.com/l/_2x2E3vGbvU4s


13. If  are the roots of  where  ther 

 equals

A. 

B. 

C. 

D. None of these

Answer: C

Watch Video Solution

α, β. γ x3 + px2 + q = 0, q = 0,

Δ =

⎡
⎢
⎢
⎢
⎢
⎣

⎤
⎥
⎥
⎥
⎥
⎦

1
α

1
β

1
γ

1
β

1
γ

1
α

1
γ

1
α

1
β

αβγ

α + β + γ

0

14. If 
 are different, then the value of x satisfying 


is
a.
 
b. 
c. 
d. 

A. (a)

a, b, c

∣
∣
∣
∣
∣

0 x2 − a x3 − b

x2 + a 0 x2 + c

x4 + b x − c 0

∣
∣

∣

∣
∣

= 0 c a b 0

x

https://dl.doubtnut.com/l/_hajGyqS2er3B
https://dl.doubtnut.com/l/_nKLUOAWBA53X


B. (b)

C. (c)

D. (d)

Answer: C

Watch Video Solution

−x

−1

1

15. Let , ,  are respectively the , ,  terms of a 

and  (where  is the

common ratio), then

A. 

B. 

C. 

D. None of these

x > 0 y > 0 z > 0 2nd 3rd 4th

G. P . Δ =

∣
∣

∣

∣
∣

xk xk+ 1 xk+ 2

yk yk+ 1 yk+ 2

zk zk+ 1 zk+ 2

∣
∣

∣

∣
∣

= (r − 1)
2(1 − )

1

r2
r

k = − 1

k = 1

k = 0

https://dl.doubtnut.com/l/_nKLUOAWBA53X
https://dl.doubtnut.com/l/_bvYRz3VnbvbW


Answer: A

Watch Video Solution

16. If  ,  and 

, then 

A. A. 

B. B. 

C. C. 

D. D. none of these

Answer: C

Watch Video Solution

a, b, c, d > 0 x ∈ R

(a2 + b2 + c2)x2 − 2(ab + bc + cd)x + b2 + c2 + d2 ≤ 0

∣
∣
∣
∣
∣

33 14 loga

65 27 log b

97 40 log c

∣
∣

∣

∣
∣

=

1

−1

0

https://dl.doubtnut.com/l/_bvYRz3VnbvbW
https://dl.doubtnut.com/l/_6A5HoXGDtBEm


17. Show that

.

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

∣∣ ^ xCx
r C

x
r+ 1C

y

r+ 2C
y
rC

y

r+ 1C
z
r+ 2C

z
rC

z
r+ 1Cr+ 2∣∣ = ∣∣ ^ xCx+ 1

r Cx+ 2
r+ 1 C

y

r+ 2C
y+ 1
r

0

2n

x+y+zCr

x+y+zCr+ 2

18. If  , then the value of  is equal to

A. 

B. 

∣
∣
∣
∣
∣

.9 C4 .9 C5 .10 Cr

.10 C6 .10 C7 .11 Cr+ 2

.11 C8 .11 C9 .12 Cr+ 4

∣
∣

∣

∣
∣

= 0 r

3

4

https://dl.doubtnut.com/l/_RuFW8OuFaFeN
https://dl.doubtnut.com/l/_B9nSvtUmBGgR


C. 

D. 

Answer: C

Watch Video Solution

5

6

19. If either of the two ,  and  are equal and ,

then the value of  is


(a) 
(b) 
(c) 
(d)

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

P Q R P + Q + R = 180∘

∣
∣
∣
∣
∣

1 1 + sinP sinP (1 + sinP )

1 1 + sinQ sinQ(1 + sinQ)

1 1 + sinR sinR(1 + sinR)

∣
∣

∣

∣
∣

0 1 sin(P + Q + R) sinQ. sinR

0

1

sin(P + Q + R)

sinΨnQ sinR

https://dl.doubtnut.com/l/_B9nSvtUmBGgR
https://dl.doubtnut.com/l/_qY7aPAx3179P


Watch Video Solution

20. In a triangle , if  are the sides opposite to angles , , 

respectively, then the value of  is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

ABC a, b, c A B C

∣
∣
∣
∣

b cosC a c cosB

c cosA b a cosC

a cosB c b cosA

∣
∣

∣
∣

1

−1

0

a cosA + b cosB + c cosC

21.  


then 

If a = 1 + 2 + 4 + ...to n terms

b = 1 + 3 + 9 + ...to n terms

c = 1 + 5 + 25 + ...to n terms
∣
∣
∣
∣

a 2b 4c

2 2 2

2n 3n 5n

∣
∣

∣
∣

=

https://dl.doubtnut.com/l/_qY7aPAx3179P
https://dl.doubtnut.com/l/_kHrZJj1WdWA0
https://dl.doubtnut.com/l/_cAX47miU52uf


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

(30)n

(10)n

0

2n + 3n + 5n

22. If 
are in H.P., and 
, then

the value of 
represents the greatest integer function

A. 

B. 

C. 

D. 

a1, a2, a3, 54, a6, a7, a8, a9 D =

∣
∣

∣
∣

a1 a2 a3

5 4 a6

a7 a8 a9

∣
∣

∣
∣

[D]iswhere[.]

4

2

6

7

https://dl.doubtnut.com/l/_cAX47miU52uf
https://dl.doubtnut.com/l/_46wSQnUwB6zP


Answer: B

Watch Video Solution

23.  is 


(a) dependent on 
 (b) dependent on 
 (c) dependent on 
 (d)

independent on  and 

A. (a) dependent on 

B. (b) dependent on 

C. (c) dependent on 

D. (d) independent on  and 

Answer: A

Watch Video Solution

∣
∣
∣
∣
∣
∣

−

−

∣
∣

∣

∣

∣
∣

1
c

1
c

a+ b

c2

b+ c

a2

1
a

1
a

− b ( b+ c )

a2c

a+ 2b+ c

ac

− b ( a+ b )

ac2

a, b, c a b

a, b c

a, b, c

a

b

a, b c

https://dl.doubtnut.com/l/_46wSQnUwB6zP
https://dl.doubtnut.com/l/_ofZ50eiIXy0D


24. The equation

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

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

A. has no real solution

B. has  real solutions

C. has two real and two non-real solutions

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

Answer: D

Watch Video Solution

∣
∣
∣
∣
∣

(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

4

25. Let  and  then 


(a) 
(b) 
(c) 
(d) 

Δ1 =

∣
∣

∣

∣
∣

ap2 2ap 1

aq2 2aq 1

ar2 2ar 1

∣
∣

∣

∣
∣

Δ2 =

∣
∣

∣

∣
∣

apq a(p + q) 1

aqr a(q + r) 1

arp a(r + p) 1

∣
∣

∣

∣
∣

Δ1 = Δ2 Δ2 = 2Δ1 Δ1 = 2Δ2 Δ1 + 2Δ2 = 0

https://dl.doubtnut.com/l/_Tkj5K2mHUlmE
https://dl.doubtnut.com/l/_2GzM1F5NGfbL


A. 

B. 

C. 

D. 

Answer: D

View Text Solution

Δ1 = Δ2

Δ2 = 2Δ1

Δ1 = 2Δ2

Δ1 + 2Δ2 = 0

26. Area of triangle whose vertices are  is  . and

area of another triangle whose vertices are  is

4, then the value of  is (A) 2 (B) 4 (C) 8

(D) 16

A. 

B. 

C. 

(a, a2), (b, b2), (c, c2)
1

2

(p, p2), (q, q2) and (r, r2)

∣
∣
∣
∣
∣

(1 + ap)
2

(1 + bp)
2

(1 + cp)
2

(1 + aq)
2

(1 + bp)
2

(1 + cq)
2

(1 + ar)
2

(1 + br)
2

(1 + cr)
2

∣
∣

∣

∣
∣

2

4

8

https://dl.doubtnut.com/l/_2GzM1F5NGfbL
https://dl.doubtnut.com/l/_mrG1ha1xMXzI


D. 

Answer: D

Watch Video Solution

16

27. Prove that  


.

A. 

B. 

C. 

D. None of these

Answer: A

Watch Video Solution

∣
∣
∣
∣
∣

βγ βγ' + β' γ β' γ'

γα γα' + γ'α γ'α'

αβ αβ' + α' β α' β'

∣
∣

∣

∣
∣

= (αβ' − α' β)(βγ' − β' γ)(γα' − γ'α)

(αβ' − α' β)(βγ' − β' γ)(γα' − γ'α)

(αα' − ββ' )(ββ' − γγ' )(γγ' − αα' )

(αβ' + α' β)(βγ' + β' γ)(γα' + γ'α)

https://dl.doubtnut.com/l/_mrG1ha1xMXzI
https://dl.doubtnut.com/l/_MJMFFsysyfO6


28. If  and if 

, then the number of

positive divisors of  is

A. (a) 

B. (b) 

C. (c) 

D. (d) 

Answer: D

Watch Video Solution

∣
∣
∣
∣

a b 1

b c 1

c a 1

∣
∣

∣
∣

= 2010

∣
∣
∣
∣

c − a c − b ab

a − b a − c bc

b − c b − a ca

∣
∣

∣
∣

−

∣
∣

∣

∣
∣

c − a c − b c2

a − b a − c a2

b − c b − a b2

∣
∣

∣

∣
∣

= p

p

36

49

64

81

29. Let  If the value of 

 then  equals

∣
∣
∣
∣

a l m

l b n

m n c

∣
∣

∣
∣

∣
∣

∣

∣
∣

bc − n2 mn − lc ln − bm

mn − lc ac − m2 ml − an

ln − bm lm − an ab − l2

∣
∣

∣

∣
∣

= 64.

∣
∣
∣
∣

2a + 3l 3l + 5m 5m + 4a

2l + 3b 3b + 5n 5n + 4l

2m + 3n 3n + 5c 5c + 4m

∣
∣

∣
∣

= λ [ ]
λ

2

https://dl.doubtnut.com/l/_uYnjEIc8Upae
https://dl.doubtnut.com/l/_UTA5iB27Mmmk


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

180

240

360

480

30. The value of  depends on

A. 

B. 

C. 

D. none of these

Answer: D

∣
∣
∣
∣
∣

x2 + y2 ax + by x + y

ax + by a2 + b2 a + b

x + y a + b 2

∣
∣

∣

∣
∣

a

b

x

https://dl.doubtnut.com/l/_UTA5iB27Mmmk
https://dl.doubtnut.com/l/_BPWiw0RiNQtN


Watch Video Solution

31. If , , , then the

value of  is

A. A. 

B. B. 

C. C. 

D. D. none of these

Answer: B

Watch Video Solution

u = ax + by + cz v = ay + bz + cx w = az + bx + cy

∣
∣
∣
∣

a b c

b c a

c a b

∣
∣

∣
∣

×

∣
∣

∣

∣
∣

x y z

y z x

z x y

∣
∣

∣

∣
∣

u2 + v2 + w2 − 2uvw

u3 + v3 + w3 − 3uvw

0

32. If the number of positive integral solutions of  be

denoted by  then the absolute value of  is

u + v + w = n

Pn

∣
∣

∣

∣
∣

Pn Pn+ 1 Pn+ 2

Pn+ 1 Pn+ 2 Pn+ 3

Pn+ 2 Pn+ 3 Pn+ 4

∣
∣

∣

∣
∣

https://dl.doubtnut.com/l/_BPWiw0RiNQtN
https://dl.doubtnut.com/l/_Ppz5juvgJGFr
https://dl.doubtnut.com/l/_iKwe4lnUTHrB


A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

−1

2

3

4

33. If  are polynomials of degree 4 and 

 be an identity in x, then

 is

A. 

B. 

C. 

f(x), h(x)

∣
∣

∣

∣
∣

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

a b c

p q r

∣
∣

∣

∣
∣

= mx4 + nx3 + rx2 + sx + r

∣
∣
∣
∣
∣

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

a b c

p q r

∣
∣

∣

∣
∣

2(3n − r)

2(2n − 3r)

3(n − 2r)

https://dl.doubtnut.com/l/_iKwe4lnUTHrB
https://dl.doubtnut.com/l/_GDzhmLEwcnQO


D. none of these

Answer: A

Watch Video Solution

34. If  then coefficient of  in 

 is
(a) 
(b) 
(c) 
(d) 

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

f(x) =

∣
∣

∣

∣
∣

x − 2 (x − 1)
2

x3

(x − 1) x2 (x + 1)
3

x (x + 1)
2

(x + 2)
3

∣
∣

∣

∣
∣

x

f(x) −4 −2 −6 0

−4

−2

−6

0

https://dl.doubtnut.com/l/_GDzhmLEwcnQO
https://dl.doubtnut.com/l/_A7EOOmZVu3R8
https://dl.doubtnut.com/l/_0Ofmcvy1lMyS


35. If , then 

A. (a) 

B. (b) 

C. (c) 

D. (d) 

Answer: D

Watch Video Solution

f(x) =

∣
∣

∣

∣
∣

sinx cos x tanx

x3 x2 x

2x 1 x

∣
∣

∣

∣
∣

lim
x→ 0

=
f(x)

x2

0

3

2

1

36. If the system of linear equations

 has a non-

zero solution, then 

A. A. 

B. B. 

C. C. 

x + 2ay + az = 0, x + 3by + bz = 0 and x + 4cy + cz = 0

a, b, c

A. P .

G. P .

H. P .

https://dl.doubtnut.com/l/_0Ofmcvy1lMyS
https://dl.doubtnut.com/l/_5fejS8M8rJSh


D. D. satisfies 

Answer: C

Watch Video Solution

a + 2b + 3c = 0

37. Find all values of  for which the

possess non-trivial solution and find the ratios  where  has the

smallest of these value.

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

λ

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

x : y : z, λ

3: 2: 1

3: 3: 2

1: 3: 1

1: 1: 1

https://dl.doubtnut.com/l/_5fejS8M8rJSh
https://dl.doubtnut.com/l/_Kix1T2SusP2W


38. The system of homogenous equations 

, , 

 has a non trivial solution for

A. exactly three real values of 

B. exactly two real values of 

C. exactly one real values of 

D. infinite number of values of 

Answer: C

Watch Video Solution

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

(t − 1)x + (t + 2)y + tz = 0

t

t

t

t

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


  


has a non-trivial solution if

A. 

a, b, c

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

αx + αy + (α + c)z = 0

2α = a + b + c

https://dl.doubtnut.com/l/_sQmJT1zCO6OW
https://dl.doubtnut.com/l/_NgtPZVVQb9L8


B. 

C. 

D. 

Answer: D

Watch Video Solution

α− 1 = a + b + c

α + a + b + c = 1

α− 1 = − (a− 1 + b− 1 + c− 1)

40. The values of ,  for which the following equations

 ,  , 

 


have non trivial solution, is

A. , 

B. ,  is any rational number

C. , , 

D. , , 

θ λ

sin θx − cos θy + (λ + 1)z = 0 cos θx + sin θy − λz = 0

λx + (λ + 1)y + cos θz = 0

θ = nπ λ ∈ R − {0}

θ = 2nπ λ

θ = (2n + 1)π λ ∈ R+ n ∈ I

θ = (2n + 1)
π

2
λ ∈ R n ∈ I

https://dl.doubtnut.com/l/_NgtPZVVQb9L8
https://dl.doubtnut.com/l/_QIjO5TNWE9xS


Answer: D

Watch Video Solution

41. If the system of equation

 


have at least one solution, then the relationalship between a,b,c is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

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

a + b + c = 0

a − b + c = 0

−a + b + c = 0

a + b − c = 0

https://dl.doubtnut.com/l/_QIjO5TNWE9xS
https://dl.doubtnut.com/l/_JzFzcClVJ3gk


Comprehension

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


, , 

 has

A. No solution

B. Unique solution

C. Infinitely many solutions

D. Finitely many solutions

Answer: B

Watch Video Solution

A, B, C

(sinA)x + y + z = cosA x + (sinB)y + z = cosB

x + y + (sinC)z = 1 − cosC

1. A  determinant has entries either  or . 


Let  set of all determinants which contain determinants such that

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

3 × 3 1 −1

S3 =

−1

https://dl.doubtnut.com/l/_g8YFJs6XhDMJ
https://dl.doubtnut.com/l/_Bcpoz2ismvjv


is an element of the set . 


Number of elements of the set 

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

∣
∣
∣
∣

1 −1 1

1 1 −1

−1 1 1

∣
∣

∣
∣

S3

S3 =

10

16

12

18

2. the value of determinant  is

A. 

B. 

C. 

∣
∣
∣
∣
∣

1 + α 1 1

1 1 + β 1

1 1 1 + γ

∣
∣

∣

∣
∣

2n

2n− 1

22n

https://dl.doubtnut.com/l/_Bcpoz2ismvjv
https://dl.doubtnut.com/l/_qwCNE5B88pY6


Multiple Correct Answer

D. 

Answer: D

Watch Video Solution

2 ( n− 1 ) 2

1. If  for  and 

, then which of the following may be true ?

A. 

B. 

C. 

D. none of these

Answer: A::B::C

x ∈ R, ai, bi, ci ∈ R i = 1, 2, 3

∣
∣
∣
∣

a1 + b1x a1x + b1 c1

a2 + b2x a2x + b2 c2

a3 + b3x a3x + b3 c3

∣
∣

∣
∣

= 0

x = 1

x = − 1

∣
∣
∣
∣

a1 b1 c1

a2 b2 c2

a3 b3 c3

∣
∣

∣
∣

= 0

https://dl.doubtnut.com/l/_qwCNE5B88pY6
https://dl.doubtnut.com/l/_ZR5GK6OqwN8N


Watch Video Solution

2. If ,  are perfect odd squares, then  is

always a multiple of

A. 

B. 

C. 

D. 

Answer: A::C::D

Watch Video Solution

ai i = 1, 2, …. . , 9
∣
∣

∣
∣

a1 a2 a3

a4 a5 a6

a7 a8 a9

∣
∣

∣
∣

4

7

16

64

3. The value of the determinant  is

A. independent of  for all 

∣
∣
∣
∣
∣

cos(θ + α) −sin(θ + α) cos 2α

sin θ cos θ sinα

−cos θ sin θ λ cosα

∣
∣

∣

∣
∣

θ λ ∈ R

https://dl.doubtnut.com/l/_ZR5GK6OqwN8N
https://dl.doubtnut.com/l/_KkdcXrbhDhCs
https://dl.doubtnut.com/l/_wToQ5UqOdgCj


B. independent of  and  when 

C. independent of  and  when 

D. independent of  for all 

Answer: A::C

Watch Video Solution

θ α λ = 1

θ α λ = − 1

λ θ

4. A solution set of the equations , , 

 is

A. 

B. 

C. 

D. 

Answer: A::B

Watch Video Solution

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

x + 5y + 10z = k2

(1 + 5λ, − 3λ, λ)

(5λ − 1, 1 − 3λ, λ)

(1 + 6λ, − 2λ, λ)

(1 − 6λ, λ, λ)

https://dl.doubtnut.com/l/_wToQ5UqOdgCj
https://dl.doubtnut.com/l/_vSTGGwbR1ToD


Illustration

5. Consider the system of equations : , 

, , 

A. The given system will have infinite solutions for 

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

nontrivial solutions.

C. For  there exists  for which the system will have infinite

solutions

D. For  there exists  for which the system will have unique

solutions

Answer: B::C::D

Watch Video Solution

x sin θ − 2y cos θ − az = 0

x + 2y + z = 0 −x + y + z = 0 θ ∈ R

a = 2

a 3

a = 1 θ

a = 3 θ

https://dl.doubtnut.com/l/_vSTGGwbR1ToD
https://dl.doubtnut.com/l/_8JNkNSzleuBK
https://dl.doubtnut.com/l/_3hfC9LCrYZDf


1. find the value of 

Watch Video Solution

∣
∣
∣
∣

1 2 4

−1 3 0

4 1 0

∣
∣

∣
∣

2. Prove that the determinant  is

independent of .

Watch Video Solution

Δ =

∣
∣

∣
∣

x sin θ cos θ

−sin θ −x 1

cos θ 1 x

∣
∣

∣
∣

θ

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

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

p d x`

Watch Video Solution

does¬dependis

b. c. d.

https://dl.doubtnut.com/l/_3hfC9LCrYZDf
https://dl.doubtnut.com/l/_75MxADm2gLxJ
https://dl.doubtnut.com/l/_AT2ifss4wxe8


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

determinant 
is negative.

Watch Video Solution

a, b, c

∣
∣
∣
∣

a b c

b c a

c a b

∣
∣

∣
∣

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

Watch Video Solution

a, b, c ∈ R,

= |xc − b − cxab − ax| = 0

6. If 
prove that


Watch Video Solution

x + y + z = 0

∣
∣

∣

∣
∣

ax by cz

cy az bx

bz cx ay

∣
∣

∣

∣
∣

= xyz

∣
∣

∣
∣

a b c

c a b

b c a

∣
∣

∣
∣

7. If  then pλ4 + qλ3 + rλ2 + sλ + t =

∣
∣

∣

∣
∣

λ2 + 3λ λ − 1 λ + 3

λ2 + 1 2 − λ λ − 3

λ2 − 3 λ + 4 3λ

∣
∣

∣

∣
∣

t =

https://dl.doubtnut.com/l/_rz4cwmTWZjS5
https://dl.doubtnut.com/l/_dqeHiA3POCZe
https://dl.doubtnut.com/l/_4VmNMJ3BbEO3
https://dl.doubtnut.com/l/_to5Z0wM0GKRU


Watch Video Solution

8. Find minor and cofactor of elements of the determinant:

Watch Video Solution

∣
∣
∣

2 −4

0 3

∣
∣
∣

9. Find minor and cofactor of elements of the determinant:

Watch Video Solution

∣
∣
∣

−1 2

1 0

∣
∣
∣

10. Without expanding the determinants Prove that 

Watch Video Solution

∣
∣
∣
∣

103 115 114

111 108 106

104 113 116

∣
∣

∣
∣

+

∣
∣

∣
∣

113 116 104

108 106 111

115 114 103

∣
∣

∣
∣

= 0

11. Prove that 
∣
∣
∣
∣
∣

ax by cz

x2 y2 z2

1 1 1

∣
∣

∣

∣
∣

=
∣
∣

∣

∣
∣

a b c

x y z

yz xz xy

∣
∣

∣

∣
∣

https://dl.doubtnut.com/l/_to5Z0wM0GKRU
https://dl.doubtnut.com/l/_NHXXZqJFWQ3b
https://dl.doubtnut.com/l/_Z6tdWslr7GD2
https://dl.doubtnut.com/l/_pf0QRbiMXfFa
https://dl.doubtnut.com/l/_IxfPWofgDyZt


Watch Video Solution

12. for  Prove that 

Watch Video Solution

x, x, z > 0

∣
∣

∣

∣
∣

1 logx y logx z

logy x 1 logy z

logz x logz y 1

∣
∣

∣

∣
∣

= 0

13. witout expanding at any stage Prove that 

Watch Video Solution

∣
∣
∣
∣

0 a −b

−a 0 −c

b c 0

∣
∣

∣
∣

= 0

14. consider the fourth -degree polynomial equation 

 


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

Watch Video Solution

∣
∣
∣
∣
∣

a1 + b1x
2 a1x

2 + b1 c1

a2 + b2x
2 a2x

2 + b2 c2

a3 + b3x
2 a3x

2 + b3 c3

∣
∣

∣

∣
∣

= 0

https://dl.doubtnut.com/l/_IxfPWofgDyZt
https://dl.doubtnut.com/l/_kI1CXq5EwykH
https://dl.doubtnut.com/l/_OouQCoypZqC6
https://dl.doubtnut.com/l/_ZNjDk5rzggfB


15. Let .
Show that 
is contant.

Watch Video Solution

Δr =

∣
∣

∣

∣
∣

r − 1 n 6

(r − 1)2 2n2 4n − 2

(r − 1)3 3n3 3n2 − 3n

∣
∣

∣

∣
∣

n

∑
r= 1

Δr

16. Find the value of 

Watch Video Solution

∣
∣
∣
∣

41 1 5

79 7 9

29 5 3

∣
∣

∣
∣

17. Find the value of determinant

Watch Video Solution

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

∣

https://dl.doubtnut.com/l/_ZNjDk5rzggfB
https://dl.doubtnut.com/l/_Qs8Fyp9Dlbhv
https://dl.doubtnut.com/l/_w1YstFmqyUf4
https://dl.doubtnut.com/l/_vb8QQ9hgabQ3


18. Find the value of the determinant


Watch Video Solution

∣
∣
∣
∣
∣
∣

1 1 1 1

1 2 3 4

1 3 6 10

1 4 10 20

∣
∣

∣

∣

∣
∣

19. Prove that 

Watch Video Solution

∣
∣
∣
∣
∣

sinα cosα sin(α + δ)

sinβ cos β sin(β + δ)

sinγ cos γ sin(γ + δ)

∣
∣

∣

∣
∣

= 0

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

Watch Video Solution

∣
∣
∣
∣

x − 2 2x − 3 3x − 4

x − 4 2x − 9 3x − 16

x − 8 2x − 27 3x − 64

∣
∣

∣
∣

= 0

https://dl.doubtnut.com/l/_iuQQGXyRacqL
https://dl.doubtnut.com/l/_PR3xoFQYiuX1
https://dl.doubtnut.com/l/_BcmKowYM2XQ9


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

Watch Video Solution

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

22. prove that = 

Watch Video Solution

⎡
⎢
⎣

a − b − c 2a 2a

2b b − c − a 2b

2c 2c c − a − b

⎤
⎥
⎦

(a + b + c)
3

23.  are three- digit positive integer such that

each  is a mulptiple of 19 then prove that det  is

divisible by 19.

Watch Video Solution

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

xi

⎧⎪
⎨
⎪⎩

a1 a2 a3

b1 b2 b3

c1 c2 c3

⎫⎪
⎬
⎪⎭

https://dl.doubtnut.com/l/_7FlrBJ3sthL4
https://dl.doubtnut.com/l/_zYZsGmHmWfaS
https://dl.doubtnut.com/l/_Ug9f5NZpdFVe


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


 .Show that either 


.

Watch Video Solution

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

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

25. Find the value of the determinant 
are

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

Watch Video Solution

|baabpqr111|, wherea, b, andc

26. 

Watch Video Solution

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

∣
∣
∣
∣
∣

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

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

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

https://dl.doubtnut.com/l/_E7cDdPhh9d3C
https://dl.doubtnut.com/l/_dETURyCgkeJz
https://dl.doubtnut.com/l/_NBOblkdRquBY
https://dl.doubtnut.com/l/_u2S9GlEypgDy


27. Prove that

Watch Video Solution

∣∣(1, , βγ + αδ, , β2γ2 + α2, δ2), (1, , γα + βδ, , γ2α2 + β2δ2), (1, , αβ + γ

28. Prove that

a)

Watch Video Solution

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

29. Prove that

Watch Video Solution

∣∣x
2x2 − (y − z)2

yzy2y2 − (z − x)2
zxz2z2 − (x − y)2

xy∣∣ = (x − y)(y − z)

https://dl.doubtnut.com/l/_u2S9GlEypgDy
https://dl.doubtnut.com/l/_ltlEQfYGUGJj
https://dl.doubtnut.com/l/_i2333fpPjGBI


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

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

Watch Video Solution

∣
∣
∣
∣
∣

a a3 a4 − 1

b b3 b4 − 1

c c3 c4 − 1

∣
∣

∣

∣
∣

31. Prove that 

Watch Video Solution

∣
∣
∣
∣
∣

a2 + 1 ab ac

ab b2 + 1 bc

ac bc c2 + 1

∣
∣

∣

∣
∣

= 1 + a2 + b2 + c2

32. prove that  


Watch Video Solution

∣
∣
∣
∣
∣

(b + c)
2

bc ac

ba (c + a)
2

cb

ca cb (a + b)
2

∣
∣

∣

∣
∣

∣
∣
∣
∣
∣

(b + c)2
a2 a2

b2 (c + a)2
b2

c2 c2 (a + b)2

∣
∣

∣

∣
∣

= 2abc(a + b + c)3

https://dl.doubtnut.com/l/_RobeXY3FjpKt
https://dl.doubtnut.com/l/_rtfSladEEBiR
https://dl.doubtnut.com/l/_tYIzdFprZzaz


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

equation  represents

a straight line.

Watch Video Solution

a2 + b2 + c2 = 1

∣
∣
∣
∣
∣

ax − by − c bx + ay cx + a

bx + ay −ax + by − c cy + b

cx + a cy + b −ax − by + c

∣
∣

∣

∣
∣

= 0

34. If 
 then prove
 that


independent of a,b,c?

Watch Video Solution

a2 + b2 + c2 = 1,

∣
∣
∣
∣
∣

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

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

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

∣
∣

∣

∣
∣

35. Find the area of a triangle whose vertices are

Watch Video Solution

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

https://dl.doubtnut.com/l/_EyzfkaNTByxN
https://dl.doubtnut.com/l/_z8y1rR77gIV9
https://dl.doubtnut.com/l/_Z0ncU3dwehDG


36. If the lines


 are

concurrent, show that the points 
 are

collinear.

Watch Video Solution

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

(a1, b1),  (a2, b2)and (a3, b3)

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



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

(d) infinite

Watch Video Solution

a 2x + y − 1 = 0

ax + 3y − 3 = 0, 3x + 2y − 2 = 0

38. If the lines 

being
 distinct and different from 
 are
 concurrent, then prove that

Watch Video Solution

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

1)

+ + = 1.
1

1 − a

1

1 − b

1

1 − c

https://dl.doubtnut.com/l/_hYdWxV8RtfK5
https://dl.doubtnut.com/l/_OiBpa8mK2EWb
https://dl.doubtnut.com/l/_W9h6I3XjnpS0


39. Find the value of 
 if 

represents a pair of straight lines.

Watch Video Solution

λ 2x2 + 7xy + 3y2 + 8x + 14y + λ = 0

40. show that the determinant 

 


is always non- negative.

Watch Video Solution

∣
∣
∣
∣
∣

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

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

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

∣
∣

∣

∣
∣

41. Factorize the following

Watch Video Solution

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

https://dl.doubtnut.com/l/_eFnqGwaCy76K
https://dl.doubtnut.com/l/_uuvyJTuG7kvL
https://dl.doubtnut.com/l/_iUu4tVwmhm0z


42. prove that  


 


Watch Video Solution

∣
∣
∣
∣
∣

(a − x)
2

(a − y)
2

(a − z)
2

(b − x)
2

(b − y)
2

(b − z)
2

(c − x)
2

(c − y)
2

(c − z)
2

∣
∣

∣

∣
∣

∣
∣
∣
∣
∣

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

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

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

∣
∣

∣

∣
∣

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

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

show that

Watch Video Solution

α, β, γ

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

44. If 
 then find
 the value of

∣
∣
∣
∣
∣

1 x x2

x x2 1

x2 1 x

∣
∣

∣

∣
∣

= 3,

∣
∣
∣
∣
∣

x3 − 1 0 x − x4

0 x − x4 x3 − 1

x − x4 x3 − 1 0

∣
∣

∣

∣
∣

https://dl.doubtnut.com/l/_qcfH18OJQVsE
https://dl.doubtnut.com/l/_80JlksGxSmwK
https://dl.doubtnut.com/l/_XNQWzEjAekie


Watch Video Solution

45. Show that  =


Watch Video Solution

∣
∣
∣
∣
∣

bc − a2 ca − b2 ab − c2

ca − b2 ab − c2 bc − a2

ab − c2 bc − a2 ca − b2

∣
∣

∣

∣
∣

∣
∣
∣
∣
∣

a2 c2 2ca − b2

2ab − c2 b2 a2

b2 2ac − a2 c2

∣
∣

∣

∣
∣

.

46.  then find the values of f(0)

and f' .

Watch Video Solution

 Let  =
∣
∣

∣
∣

cos x sinx cos x

cos 2x sin 2x 2 cos 2x

cos 3x sin 3x 3 cos 3x

∣
∣

∣
∣

(π/2)

47. If 
then find
the value of

Watch Video Solution

f(x) =
∣
∣
∣
x∩ !2 cos x 4 sinx 8

∣
∣
∣

cos(nπ)

2

sin(nπ)

2

([f(x)])x= 0

.
n ∈ z.

dn

dxn

https://dl.doubtnut.com/l/_XNQWzEjAekie
https://dl.doubtnut.com/l/_cUGXmnjxn205
https://dl.doubtnut.com/l/_ohdEYwxKfbV0
https://dl.doubtnut.com/l/_bZ2UCLld8laY


48. If 

then the value of f(500) 

Watch Video Solution

f(x) =

∣
∣

∣

∣
∣

1 x x + 1

2x x(x − 1) (x + 1)x

3x(x − 1) x(x − 1)(x − 2) (x + 1)x(x − 1)

∣
∣

∣

∣
∣

_____

49. 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)

(' )

50. if  then show that  

and that  where s denotes the sum of all the

Δ(x) =

∣
∣

∣
∣

a1 + x b1 + x c1 + x

a2 + x b2 + x c2 + x

a3 + x b3 + x c3 + x

∣
∣

∣
∣

Δ(x) = 0

Δ(x) = Δ(0) + sx.

https://dl.doubtnut.com/l/_bZ2UCLld8laY
https://dl.doubtnut.com/l/_NMeuwkKz1vO5
https://dl.doubtnut.com/l/_HehANCJ13v19
https://dl.doubtnut.com/l/_fa8Q3q9jYZmH


cofactors of all the elements in 

Watch Video Solution

Δ(0)

51.  then find the value of  


without expanding .

Watch Video Solution

 If Δ(x) =

∣
∣

∣
∣

1   x2   x2

6      4x      3
9      x     − 7

∣
∣

∣
∣

1

∫

0

Δ(x)dx

Δ(x)

52. Find the value of 
 if the
 system of equation 


 (i)
posses unique
solution
 (ii)

infinite
solutions

Watch Video Solution

a and b

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

53. If a system of three linear equations


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

https://dl.doubtnut.com/l/_fa8Q3q9jYZmH
https://dl.doubtnut.com/l/_4QsgTYV0UYoK
https://dl.doubtnut.com/l/_FD8rmJAlgzHV
https://dl.doubtnut.com/l/_ITtvAOYR7QL5


then prove that 
are in H.P.

Watch Video Solution

a, b, c

54. Solve by Cramers rule
 
 


Watch Video Solution

x + y + z = 6 x − y + z = 2

3x + 2y − 4z = − 5

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

 has i no solution ii

a unique solution iii in finitely many solutions.

Watch Video Solution

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

56. If 
 have a

nontrivial solution, find the value of 

Watch Video Solution

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

a.

https://dl.doubtnut.com/l/_ITtvAOYR7QL5
https://dl.doubtnut.com/l/_b5TEiaaPTqbR
https://dl.doubtnut.com/l/_ezI8w6qADrHd
https://dl.doubtnut.com/l/_MpjDTyxgEII1


Example

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

nontrival solution over the set of
 rationals:


 Also find the

solution for this value of 

Watch Video Solution

k,

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

k.

1. Prove that:

Watch Video Solution

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

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

∣
∣
∣
∣
∣

b2c2 bc b + c

c2a2 ca c + a

a2b2 ab a + b

∣
∣

∣

∣
∣

= 0

https://dl.doubtnut.com/l/_MpjDTyxgEII1
https://dl.doubtnut.com/l/_IDWOiQopqMNc
https://dl.doubtnut.com/l/_eQBCtTHOddOB
https://dl.doubtnut.com/l/_VLxVMKKgJs8y


Watch Video Solution

3. Prove that

Watch Video Solution

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

4. If 
 is a polynomial of degree 
 prove that


Watch Video Solution

f(x) < 3,

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

(x −

5. Let 
 . Expressing 
 as

the product of two determinants, show that 

Watch Video Solution

△ =
∣
∣

∣
∣

2a1b1 a1b2 + a2b1 a1b3 + a3b1

a1b2 + a2b1 2a2b2 a2b3 + a3b2

a1b3 + a3b1 a3b2 + a2b3 2a3b3

∣
∣

∣
∣

△ = 0

https://dl.doubtnut.com/l/_VLxVMKKgJs8y
https://dl.doubtnut.com/l/_jGOwRXWp5KpP
https://dl.doubtnut.com/l/_1mbdmAFAQhEA
https://dl.doubtnut.com/l/_4FaGFJIfZk2s
https://dl.doubtnut.com/l/_igWHMA6ow9XR


6. Find the value of 

Watch Video Solution

∣
∣
∣
∣
∣
∣
∣

cos( ) cos( ) cos( )

cos( ) cos( ) cos( )

1 cos( ) cos( )

∣
∣

∣

∣

∣

∣
∣

2π
63

3π
70

4π
77

π

72
2π
80

3π
88

π

90
2π
99

7.  .Then find 

Watch Video Solution

Letf(t) =

∣
∣

∣
∣

cos t t 1

2 sin t t 2t

sin t t t

∣
∣

∣
∣

lim
t→ 0

f(t)

t2

8. if  and 

Then find the value of 

Watch Video Solution

x2
1 + 2y2

1 + 3z2
1 = x2

2 + 2y2
2 + 3z2

2 = x2
3 + 2y2

3 + 3z2
3 = 2

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

∣
∣
∣
∣
∣

x1 y1 z1

x2 y2 z2

x3 y3 z3

∣
∣

∣

∣
∣

https://dl.doubtnut.com/l/_igWHMA6ow9XR
https://dl.doubtnut.com/l/_1TIsb7GL6W6x
https://dl.doubtnut.com/l/_eIF90rHEuLqQ


Concept Application Exercise 12 1

9. Let  and  be the roots of the equation 

and  respectively. If the system of equations 

 and  has a non trivial solution then prove

that 

Watch Video Solution

α1, α2 β1, β2 ax2 + bx + c = 0

px2 + qx + r = 0

α1y + α2z = 0 β1y + β2z = 0

=
b2

q2

ac

pr

10. If  and  then 

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

Watch Video Solution

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

∣
∣
∣
∣
∣

ap a p

bq b q

cr c r

∣
∣

∣

∣
∣

1. Evaluate 

Watch Video Solution

∣
∣
∣
∣
∣

cosα cos β cosα sinβ −sinα

−sinβ cos β 0

sinα cos β sinα sinβ cosα

∣
∣

∣

∣
∣

https://dl.doubtnut.com/l/_vcEOCW2VYvXq
https://dl.doubtnut.com/l/_2OFfaztsFRa0
https://dl.doubtnut.com/l/_r9lzMnz1Cg1G


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

value of:


Watch Video Solution

∣
∣
∣
∣

tanA 1 1

1 tanB 1

1 1 tanC

∣
∣

∣
∣

3. If 
 find the
 value of


Watch Video Solution

eiθ = cos θ + is∫hη,

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

4. Find the number of real root of the equation

Watch Video Solution

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

https://dl.doubtnut.com/l/_r9lzMnz1Cg1G
https://dl.doubtnut.com/l/_dbKzJjksYFh0
https://dl.doubtnut.com/l/_GZp8i2lA6mzc
https://dl.doubtnut.com/l/_2vDx0T3cJ3Ur


5. If  are the roots of  and 


 then find the equation whose roots are 

, and .

Watch Video Solution

α, β, γ ax3 + bx2 + cx + d = 0

∣
∣
∣
∣
∣

α β γ

β γ α

γ α β

∣
∣

∣

∣
∣

= 0, α ≠ β ≠ γ

α + β − γ, β + γ − α γ + α − β

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

triangle is (0,0) then prove that 

Watch Video Solution

Ai(xi, yi)

∣
∣
∣
∣
∣

x2 − x3 y2 − y3 y1(y2 − y3) + x1(x2 − x3)

x3 − x1 y3 − y1 y2(y3 − y1) + x2(x3 − x1)

x1 − x2 y1 − y2 y3(y1 − y2) + x3(x1 − x2)

∣
∣

∣

∣
∣

= 0

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

=0 if

Watch Video Solution

ω ≠ 1 ≠

∣
∣
∣
∣
∣
∣

∣
∣

∣

∣

∣
∣

x

1 +ω

y

ω+ω2

z

ω2 + 1
y

ω+ω2

z

ω2 + 1

x

1 +ω

z

ω2 + 1

x

1 +ω

y

ω+ω2

https://dl.doubtnut.com/l/_va6cKHi1mJGq
https://dl.doubtnut.com/l/_DVTFEwQiqlAQ
https://dl.doubtnut.com/l/_drb1ZyzP05BM


Concept Application Exercise 12 2

1. Prove that the value of determinant  

where  is complex cube root of unity .

Watch Video Solution

∣
∣
∣
∣
∣

1 ω ω2

ω ω2 1

ω2 1 ω

∣
∣

∣

∣
∣

= 0

ω

2. Prove that =

Watch Video Solution

∣
∣
∣
∣
∣

a a2 bc

b b2 ac

c c2 ab

∣
∣

∣

∣
∣

∣
∣

∣

∣
∣

1 1 1

a2 b2 c2

a3 b3 c3

∣
∣

∣

∣
∣

3.  

different and non- zero ) the prove that 

Watch Video Solution

 if Δ =

∣
∣

∣

∣
∣

abc b2c c2b

abc c2a ca2

abc a2b b2a

∣
∣

∣

∣
∣

= 0, (a, b, c ∈ R  and   are all 

a + b + c = 0

https://dl.doubtnut.com/l/_drb1ZyzP05BM
https://dl.doubtnut.com/l/_OcidqhYMEBxY
https://dl.doubtnut.com/l/_8cK1pF3stoqn
https://dl.doubtnut.com/l/_9xeXVEiJSQYb


Concept Application Exercise 12 3

4. if  then prove that 

Watch Video Solution

ar = (cos 2rπ + I sin 2rπ)1 / 9

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

5. Given 
 , then the value of 

is ___________.

Watch Video Solution

A =

∣
∣

∣

∣
∣

a b 2c

d e 2f

l m 2n

∣
∣

∣

∣
∣

, B =

∣
∣

∣

∣
∣

f 2d e

2n 4l 2m

c 2a b

∣
∣

∣

∣
∣

B/A

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

Watch Video Solution

∣
∣
∣
∣

a1 la1 + mb1 b1

a2 la2 + mb2 b2

a3 la3 + mb3 b3

∣
∣

∣
∣

https://dl.doubtnut.com/l/_9xeXVEiJSQYb
https://dl.doubtnut.com/l/_JHZv8ybvZqaS
https://dl.doubtnut.com/l/_DLP5AuTRARvc
https://dl.doubtnut.com/l/_NlmYdQcm0GcB


2. using properties of determinants evaluate 

Watch Video Solution

∣
∣
∣
∣

18 40 89

40 89 198

89 198 440

∣
∣

∣
∣

3. Prove: 

Watch Video Solution

∣
∣
∣
∣

b + c a − b a

c + a b − c b

a + b c − a c

∣
∣

∣
∣

= 3abc − a3 − b3 − c3

4. Show that

Watch Video Solution

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

https://dl.doubtnut.com/l/_NlmYdQcm0GcB
https://dl.doubtnut.com/l/_KHrzEtlLxbmB
https://dl.doubtnut.com/l/_RL4qKJ1N6llr
https://dl.doubtnut.com/l/_3BCYuNVqL6Q8


5. Solve the equation  where 

Watch Video Solution

∣
∣
∣
∣

a − x c b

c b − x a

b a c − x

∣
∣

∣
∣

= 0 a + b + c ≠ 0.

6. Show that:

Watch Video Solution

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

7. Using properties of determinants Prove that 

Watch Video Solution

∣
∣
∣
∣

a + b + c −c −b

−c a + b + c −a

−b −a a + b + c

∣
∣

∣
∣

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

8. Solve: 
∣
∣
∣
∣
∣

x2 − 1 x2 + 2x + 1 2x2 + 3x + 1

2x2 + x − 1 2x2 + 5x − 3 2x2 + 4x − 3

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

∣
∣

∣

∣
∣

= 0.

https://dl.doubtnut.com/l/_BwlBdoC3oCBC
https://dl.doubtnut.com/l/_aDFaGZi7pne5
https://dl.doubtnut.com/l/_HetaKoZ8a9wi
https://dl.doubtnut.com/l/_IUg8YwPnb3sA


Watch Video Solution

9. Show that 

Watch Video Solution

∣
∣
∣
∣
∣

1 + a2 − b2 2ab −2b

2ab 1 − a2 + b2 2a

2b −2a 1 − a2 − b2

∣
∣

∣

∣
∣

= (1 + a2 + b2)
3

10. Show that if  


 


Watch Video Solution

x1, x2, x3 ≠ 0

∣
∣
∣
∣

x1 + a1b1 a1b2 a1b3

a2b1 x2 + a2b2 a2b3

a3b1 a3b2 x3 + a3b3

∣
∣

∣
∣

= x1x2x3(1 + + + )
a1b1

x1

a2b2

x2

a3b3

x3

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


Watch Video Solution

A, BandC

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

https://dl.doubtnut.com/l/_IUg8YwPnb3sA
https://dl.doubtnut.com/l/_E9AG9csf3da1
https://dl.doubtnut.com/l/_1bag6Kspg531
https://dl.doubtnut.com/l/_CDW5aboR50DV


12. If  then the

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

Watch Video Solution

∣
∣
∣
∣
∣

a2 b2 c2

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

(a − 1)2 (b − 1)2 (c − 1)2

∣
∣

∣

∣
∣

= k(a − b)(b − c)(c − a)

13. Prove that  


Watch Video Solution

Δ =
∣
∣

∣

∣
∣

1 1 1

a b c

bc + a2 ac + b2 ab + c2

∣
∣

∣

∣
∣

= 2(a − b)(b − c)(c − a)

14. Evaluate 

Watch Video Solution

∣
∣
∣
∣

.x C1 .x C2 .x C3

.y C1 .y C2 .y C3

.x C1 .z C2 .z C3

∣
∣

∣
∣

https://dl.doubtnut.com/l/_CDW5aboR50DV
https://dl.doubtnut.com/l/_Z29PAE7BI9QV
https://dl.doubtnut.com/l/_TdJ52KWWVo7G
https://dl.doubtnut.com/l/_nJWN910Ailxx


15. If 
 , then find the

value of 

Watch Video Solution

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

.

16. Prove that

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

equation 

Watch Video Solution

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

a

1

b

1

c

1

d

a, b, c, d

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

17. Prove that 

Watch Video Solution

∣
∣
∣
∣
∣
∣

1 ab +

1 bc +

1 ca +

∣
∣

∣

∣

∣
∣

= 0

1
a

1
b

1
b

1
c

1
c

1
a

https://dl.doubtnut.com/l/_UjanVGBzDfgK
https://dl.doubtnut.com/l/_KavHEIEwmna3
https://dl.doubtnut.com/l/_6rhSfwZiY327


Concept Application Exercise 12 4

18. Prove the identities:


Watch Video Solution

∣
∣
∣
∣
∣

b2 + c2 ab ac

ab c2 + a2 bc

ca bc a2 + b2

∣
∣

∣

∣
∣

= 4a2b2c2

19. Show that 

Watch Video Solution

∣
∣
∣
∣

a b − c c + b

a + c b c − a

a − b b + a c

∣
∣

∣
∣

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

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

then prove that the points 
are collinear.

Watch Video Solution

x1, x2, x3 y1, y2, y3

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

https://dl.doubtnut.com/l/_TOd3gUo4tK6O
https://dl.doubtnut.com/l/_vyQ4eMR8uztM
https://dl.doubtnut.com/l/_3DDu19lL4sFX


2. If lines 
 are

concurrent, then prove that 
are distinct

Watch Video Solution

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

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

3. if

where a,b,c are positive then prove that

Watch Video Solution

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

4

∣
∣
∣
∣
∣

x1 y1 1

x2 y2 1

x3 y3 1

∣
∣

∣

∣
∣

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

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

asymptotes differ by constant . If equation of hyperbola is

 then find the equation of its pair of

asymptoes.

Watch Video Solution

x2 + 4xy + 3y2 − 4x + 2y + 1 = 0

https://dl.doubtnut.com/l/_SIf1BXPDH7l4
https://dl.doubtnut.com/l/_qeunlYYbd4Li
https://dl.doubtnut.com/l/_0mCIegZIeRzX


Concept Application Exercise 12 5

1. Prove that

Watch Video Solution

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

2.  is equal to

Watch Video Solution

Δ =

∣
∣

∣

∣
∣

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

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

1 + ac + a2c2 1 + bc + b2c2 1 + c2c4

∣
∣

∣

∣
∣

3. Prove that

Watch Video Solution

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

https://dl.doubtnut.com/l/_0mCIegZIeRzX
https://dl.doubtnut.com/l/_LZB8nudH4d2c
https://dl.doubtnut.com/l/_rH6hG5OpxaED
https://dl.doubtnut.com/l/_PVNWp4mBq34f
https://dl.doubtnut.com/l/_eXLb8oxEV7vS


Concept Application Exercise 12 6

4. For all values of 
 show that


Watch Video Solution

A, B, CandP , Q, R

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

5. Show that: 

Watch Video Solution

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

6. Express 
 as square of a

determinant of hence evaluate if.

Watch Video Solution

Δ =

∣
∣

∣

∣
∣

2bc − a2 c2 b2

c2 2ca − b2 a2

b2 a2 2ab − c2

∣
∣

∣

∣
∣

https://dl.doubtnut.com/l/_eXLb8oxEV7vS
https://dl.doubtnut.com/l/_gpNNDRwF7FrG
https://dl.doubtnut.com/l/_Wz8G6YydSD5X


1. Let 
 . Find the

value of .

Watch Video Solution

f(x) =

∣
∣

∣

∣
∣

cos(x + x2) sin(x + x2) −cos(x + x2)

sin(x − x2) cos(x − x2) sin(x − x2)

sin 2x 0 sin(2x2)

∣
∣

∣

∣
∣

f ′ (0)

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


is a constant polynomial.

Watch Video Solution

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

ϕ(x) =

∣
∣

∣

∣
∣

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

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

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

∣
∣

∣

∣
∣

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

 then prove that 


Watch Video Solution

g(x) = ,
f(x)

(x − a)(x − b)(x − c)

< 3,

=

∣
∣

∣

∣
∣

1 a f(a)(x − a) − 2

1 b f(b)(x − b) − 2

1 c f(c)(x − c) − 2

∣
∣

∣

∣
∣

÷

∣
∣

∣

∣
∣

a2 a 1

b2 b 1

c2 c 1

∣
∣

∣

∣
∣

.
dg(x)

dx

https://dl.doubtnut.com/l/_RhuRY8fOrXUa
https://dl.doubtnut.com/l/_bJElBF9KiWjk
https://dl.doubtnut.com/l/_XzTdfGjScByZ


Concept Application Exercise 12 7

4.  and 

 theb find the value of .

Watch Video Solution

 If f(x) =

∣
∣

∣

∣
∣

cos(x + α) cos(x + β) cos(x + γ)

sin(x + α) sin(x + β) sin(x + γ)

sin(β − γ) sin(γ − α) sin(α − β)

∣
∣

∣

∣
∣

f(0) = 2 Σ30
r= 1|f(r)|

5.  then find the value of 

Watch Video Solution

f(x) =

∣
∣

∣

∣
∣

cos x x 1

2 sinx x2 2x

tanx x 1

∣
∣

∣

∣
∣

lim
x→ 0

f(x)

x

1. Find the following system of equations is
 consistent,


 
 +=1,

then find
the value of 

Watch Video Solution

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

3
y = (a + 3)

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

a.

https://dl.doubtnut.com/l/_vKgHrRnw7iR0
https://dl.doubtnut.com/l/_cQRm51U1pxvz
https://dl.doubtnut.com/l/_f0NLjOgQEeGT


2. Solve the system of the equations:
 ,

,  .

Watch Video Solution

ax + by + cz = d

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

3. consider the system of equations : ltbr.  


 


 


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

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

Watch Video Solution

3x − y + 4z = 3

x + 2y − 3z = − 2

6x + 5y + λz = − 3

λ

= = z
7x − 4

−5

7y + 9

13

4. If the equation


 are2x + 3y + 1 = 0, 3x + y − 2 = 0, and ax + 2y − b = 0

https://dl.doubtnut.com/l/_f0NLjOgQEeGT
https://dl.doubtnut.com/l/_pLBUylZX3zVt
https://dl.doubtnut.com/l/_k5FdhtT0VMOc
https://dl.doubtnut.com/l/_lwZ6ysLtkptO


Single Correct Answer Type

consistent, then prove that 

Watch Video Solution

a − b = 2.

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

 and 

 show that 


Watch Video Solution

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

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

λ = −
∣
∣

∣

∣
∣

a1 b1 c1

a2 b2 c2

p1 p2 p3

∣
∣

∣

∣
∣

÷
∣
∣

∣

∣
∣

a1 b1 c1

a2 b2 c2

q1 q2 q3

∣
∣

∣

∣
∣

1. if  then maximum value of  is

A. 

B. 

θ ∈ R Δ =

∣
∣

∣
∣

1 1 1

1 1 + sin θ 1

1 1 1 + cos θ

∣
∣

∣
∣

√3/2)

1/2

https://dl.doubtnut.com/l/_lwZ6ysLtkptO
https://dl.doubtnut.com/l/_EFtBDWCj4W0Q
https://dl.doubtnut.com/l/_ojtW9T1NqqUz


C. 

D. None of these

Answer: B

Watch Video Solution

1/√2

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

A. 0

B. 

C. 1

D. none of these

Answer: A

Watch Video Solution

∣
∣
∣
∣
∣

pa qb rc

qc ra pb

rb pc qa

∣
∣

∣

∣
∣

pa + qb + rc

https://dl.doubtnut.com/l/_ojtW9T1NqqUz
https://dl.doubtnut.com/l/_jVTYyzqQQUzq
https://dl.doubtnut.com/l/_xWuRqSwaa811


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

determinant 
is
 
b. 
c. 
d. 

A. p

B. q

C. 0

D. r

Answer: C

Watch Video Solution

α, β, γ px3 + qx2 + r = 0,

∣
∣
∣
∣
∣

αβ βγ γα

βγ γα αβ

γα αβ βγ

∣
∣

∣

∣
∣

p q 0 r

4. If 
 are the roots of the equation 


 is equal to



 


A. 

B. 

f(x) = a = bx + cx2andα, β, γ

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

f(α)f(β) + f(β)f(γ) + f(γ)f(α) f(α)f(β)f(γ) −f(α)f(β)f(γ)

f(α) + f(β) + f(γ)

f(α)f(β) + f(β)f(γ) + f(γ)f(α)

https://dl.doubtnut.com/l/_xWuRqSwaa811
https://dl.doubtnut.com/l/_jLuKiCrKUorf


C. 

D. 

Answer: D

Watch Video Solution

f(α)f(β)f(γ)

−f(α)f(β)f(γ)

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

under
consideration, and 
 then the

value of the determinant
 
 is
 
b. 


c. 
d. none of these

A. 

B. 

C. 

D. none of these

Answer: C

W t h Vid S l ti

[]

−1 ≤ x < 0, 0 ≤ y < 1, 1 ≤ a < 2,

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

[y] [z]

[x]

[y]

[z]

https://dl.doubtnut.com/l/_jLuKiCrKUorf
https://dl.doubtnut.com/l/_Fv0clzoknR3u


Watch Video Solution

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

 then

A. 

B. 

C. 

D. none of these

Answer: A

Watch Video Solution

∣
∣
∣
∣

a b c

b c a

c a b

∣
∣

∣
∣

= 0

0 = 2kπ, k ∈ Z

0 = (2k + 1)πk ∈ Z

0 = (4k + 1)πk ∈ Z

7. If 
then


equals
a. 
b. 
c. 
d. 

∣
∣
∣
∣
∣

xn xn+ 2 xn+ 3

yn yn+ 2 yn+ 3

zn zn+ 2 zn+ 3

∣
∣

∣

∣
∣

= (x − y)(y − z)(z − x)( + + ),
1

x

1

y

1

z

n 1 −1 2 −2

https://dl.doubtnut.com/l/_Fv0clzoknR3u
https://dl.doubtnut.com/l/_F54zb8GkhraP
https://dl.doubtnut.com/l/_M3EL56fJTOPA


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

1

−1

2

−2

8. If  then

the value of f(500) 

A. 1

B. 0

C. -1

D. 2

f(x) =

∣
∣

∣

∣
∣

1 x x + 1

2x x(x − 1) (x + 1)x

3x(x − 1) x(x − 1)(x − 2) (x + 1)x(x − 1)

∣
∣

∣

∣
∣

_____

https://dl.doubtnut.com/l/_M3EL56fJTOPA
https://dl.doubtnut.com/l/_tgFfe0bcCoSV


Answer: C

Watch Video Solution

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

then minimum value of determinant is :

A. -2

B. -4

C. 0

D. -8

Answer: B

Watch Video Solution

3 × 3

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



is 
b. 
c. 
d. 

A, B, C

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

https://dl.doubtnut.com/l/_tgFfe0bcCoSV
https://dl.doubtnut.com/l/_GnyjV1LKLaIy
https://dl.doubtnut.com/l/_KNpuH8c57cmK


A. 1

B. -1

C. -2

D. -4

Answer: D

Watch Video Solution

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


b. 
c. 
d. 

A. a

B. c

C. b

D. 0

a, b, c

∣
∣

∣

∣
∣

0 x2 − a x3 − b

x2 + a 0 x2 + c

x4 + b x − c 0

∣
∣

∣

∣
∣

b c b 0

https://dl.doubtnut.com/l/_KNpuH8c57cmK
https://dl.doubtnut.com/l/_bRJTYN7RVthq


Answer: D

Watch Video Solution

12. if the value of the determinant  is positivie then 

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

∣
∣
∣
∣

a 1 1

1 b 1

1 1 c

∣
∣

∣
∣

(a, b, c < 0)

abc > 1

abc > − 8

abc > − 8

abc > − 2

https://dl.doubtnut.com/l/_bRJTYN7RVthq
https://dl.doubtnut.com/l/_0XF9tTwzZlfy


13. if  are respectively the cofactors of the elements

 of the determinant 

 then the value of  is equal to

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

A1, B1, C1…….

a1, b1, c1……

Δ =

∣
∣

∣
∣

a1 b1 c1

a2 b2 c2

a3 b3 c3

∣
∣

∣
∣

, Δ ≠ 0
∣
∣
∣

B2 C2

B3 C3

∣
∣
∣

a2
1Δ

a1Δ

a1Δ2

a2
1Δ2

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

depends on
 
b. 
c. 
d. independent of 

A. x and y

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

xandy xandz yandz x, y, andz

https://dl.doubtnut.com/l/_rd5u9kM8D526
https://dl.doubtnut.com/l/_JWJzWU23cHjh


B. x and z

C. y and z

D. independent of x,y and z

Answer: D

Watch Video Solution

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

none-positive
c. negative
d. positive

A. non-negative

B. non- positive

C. begative

D. positive

Answer: C

W t h Vid S l ti

x < 1,
∣
∣

∣

∣
∣

x2 + 2 2x + 1 1

2x + 1 x + 2 1

3 3 1

∣
∣

∣

∣
∣

https://dl.doubtnut.com/l/_JWJzWU23cHjh
https://dl.doubtnut.com/l/_W7BjjlloVt6s


Watch Video Solution

16. The value of  is equal to

A. 

B. 

C. 

D. none of these

Answer: B

Watch Video Solution

∣
∣
∣
∣
∣

−1 2 1

3 + 2√2 2 + 2√2 1

3 − 2√2 2 − 2√2 1

∣
∣

∣

∣
∣

0

−16√2

−8√2

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

be made with the
 distinct non-zero real numbers 
 Then



b. 
c. 
d. none of these

A. 

{D1, D2, D3, Dn}

a1, a2, aq.

n

∑
i= 1

Di = 1
n

∑
i= 1

Di = 0 Di − Dj, ∀i, j

n

Σ
i= 1

Di = 1

https://dl.doubtnut.com/l/_W7BjjlloVt6s
https://dl.doubtnut.com/l/_E3RUailv1CPJ
https://dl.doubtnut.com/l/_5d3v8BUfINPC


B. 

C. 

D. None of these

Answer: B

Watch Video Solution

n

Σ
i= 1

Di = 0

DiDj, ∀I, j

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

 is

A. 0

B. -1

C. 2

D. none of these

Answer: A

W t h Vid S l ti

Δ =

∣
∣

∣

∣
∣

a1 + b1w a1w
2 + b1 c1 + b1 ¯̄̄w

a2 + b2w a2w
2 + b2 c2 + b2 ¯̄̄w

a3 + b3w a3w
2 + b3 c3 + b3 ¯̄̄w

∣
∣

∣

∣
∣

https://dl.doubtnut.com/l/_5d3v8BUfINPC
https://dl.doubtnut.com/l/_FJ9lLwFx6Oyn


Watch Video Solution

19. If 
 one root of 
 is


b. 
c. 
d. 

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

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

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

x = 1

x = 2

x = a2 + b2 + c2

x = 0

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

, is

A. 1

∣
∣
∣
∣
∣

a + 2 a + 3 a + 2y

a + 3 a + 4 a + 2y

a + 4 a + 5 a + 2z

∣
∣

∣

∣
∣

https://dl.doubtnut.com/l/_FJ9lLwFx6Oyn
https://dl.doubtnut.com/l/_hHqcAsmuAof3
https://dl.doubtnut.com/l/_d8wzZv7jK983


B. 0

C. 2a

D. a

Answer: B

Watch Video Solution

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

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

A. 1

B. 0

C. 2a

D. a

Answer: B

W h Vid S l i

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

∣
∣
∣
∣
∣

log(an) log(an+ 1) log(an+ 2)

log(an+ 3) log(an+ 4) log(an+ 5)

log(an+ 6) log(an+ 7) log(an+ 8)

∣
∣

∣

∣
∣

https://dl.doubtnut.com/l/_d8wzZv7jK983
https://dl.doubtnut.com/l/_ctFFs4PMEm3w


Watch Video Solution

22. Value of 
 are nonzero real

number, is equal to
 
b. 
c. 
d. 

A. xyz

B. 2xyz

C. 3xyz

D. 4xyz

Answer: D

Watch Video Solution

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

xyz 2xyz 3xyz 4xyz

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


 
b. 
c. 
d. 

A. 2

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

https://dl.doubtnut.com/l/_ctFFs4PMEm3w
https://dl.doubtnut.com/l/_QqgHM6MwEEVe
https://dl.doubtnut.com/l/_rVnA7YQNwCNl


B. 0

C. 1

D. -3

Answer: B

Watch Video Solution

24. The value of the determinant 
 is


 


A. 

B. 

C. 

D. 

Answer: C

∣∣kak
2 + a21kbk2 + b21kck2 + c21∣∣

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

k(a + b − c)(b + c − a)(c + a − b)

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

kabc(a2 + b2 + c2)

k(a − b)(b − c)(c − a)

k(a + b − c)(b + c − a)(c + a − b)

https://dl.doubtnut.com/l/_rVnA7YQNwCNl
https://dl.doubtnut.com/l/_Z5uq5dz1Qgzr


Watch Video Solution

25. If  


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

 vanishes when

A. 

B. 

C. 

D. 

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)

∣
∣

∣

∣
∣

a + b + c = 0

x = (a + b + c)
1

3

x = (a + b + c)
1

2

x = a + b + c

https://dl.doubtnut.com/l/_Z5uq5dz1Qgzr
https://dl.doubtnut.com/l/_2MZKXNGAx7rN


26. If 
 , then 


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

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

A. a straight line parallet to x-axis

B. a striaght line parallel to y-axis

C. parabola

D. a striaght line with negative slope

Answer: B

Watch Video Solution

f ′ (x) =
∣
∣

∣

∣
∣

mx mx − p mx + p

n n + p n − p

mx + 2n mx + 2n + p mx + 2n − p

∣
∣

∣

∣
∣

y = f(x)

27.  then x is

equal to

A. 0

 if 

∣
∣

∣
∣

x 3 6

3 6 x

6 x 3

∣
∣

∣
∣

=

∣
∣

∣
∣

2 x 7

x 7 2

7 2 x

∣
∣

∣
∣

=

∣
∣

∣
∣

4 5 x

5 x 4

x 4 5

∣
∣
∣
∣

= 0

https://dl.doubtnut.com/l/_HFuoWoVWtsmA
https://dl.doubtnut.com/l/_uLMp1P4QVxP6


B. -9

C. 3

D. none of these

Answer: B

Watch Video Solution

28. If 
 then value of 


is
 
b. 
c. 
d. none of these

A. n

B. n-1

C. n+1

D. none of these

Answer: C

W t h Vid S l ti

∣
∣
∣
∣
∣

xn xn+ 2 x2n

1 xa a

xn+ 5 xa+ 6 x2n+ 5

∣
∣

∣

∣
∣

= 0, ∀x ∈ R, wheren ∈ N,

a n n − 1 n + 1

https://dl.doubtnut.com/l/_uLMp1P4QVxP6
https://dl.doubtnut.com/l/_gvoYxCnzsk9L


Watch Video Solution

29. for the equation 

A. There are exactly two distinct roots

B. there is one pair of equation real roots

C. There are three pairs of equal roots

D. Modulus of each root is 2

Answer: C

Watch Video Solution

∣
∣
∣
∣
∣

1 x x2

x2 1 x

x x2 1

∣
∣

∣

∣
∣

= 0

30. If 

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

A. 0

a2 + b2 + c2 = − 2andf(x) =

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

f(x) 0 1 2 3

https://dl.doubtnut.com/l/_gvoYxCnzsk9L
https://dl.doubtnut.com/l/_e5SddxAc4TKo
https://dl.doubtnut.com/l/_J3wr4dUvvMuE


B. 1

C. 2

D. 3

Answer: C

Watch Video Solution

31. The value of the determinant  is equal to

A. 1

B. -1

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

∣
∣

∣

∣
∣

https://dl.doubtnut.com/l/_J3wr4dUvvMuE
https://dl.doubtnut.com/l/_LjeUcckTHXe4


32. the value of the determinant 

 is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

∣
∣
∣
∣
∣

.n Cr− 1 .n Cr (r + 1)n+ 2
Cr+ 1

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

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

∣
∣

∣

∣
∣

n2 + n − 1)

0

.n+ 3 Cr+ 3

.n Cr− 1 +n Cr +n Cr+ 1

33. if  then

A.  has one common root

B.  has one common root

f(x) =

∣
∣

∣
∣

x a a

a x a

a a x

∣
∣

∣
∣

= 0

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

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

https://dl.doubtnut.com/l/_LjeUcckTHXe4
https://dl.doubtnut.com/l/_RoP5ifr5JqKb
https://dl.doubtnut.com/l/_7087kTnpwFRG


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

D. none of these

Answer: B

Watch Video Solution

34. If 

then the value of f(500) 

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

f(x) =

∣
∣

∣

∣
∣

1 x x + 1

2x x(x − 1) (x + 1)x

3x(x − 1) x(x − 1)(x − 2) (x + 1)x(x − 1)

∣
∣

∣

∣
∣

_____

1

2

−1

−2

https://dl.doubtnut.com/l/_7087kTnpwFRG
https://dl.doubtnut.com/l/_OkXnTSFhvZmd


35. If 

then the value of f(500) 

A. 

B. 

C. 

D. none of these

Answer: C

Watch Video Solution

f(x) =

∣
∣

∣

∣
∣

1 x x + 1

2x x(x − 1) (x + 1)x

3x(x − 1) x(x − 1)(x − 2) (x + 1)x(x − 1)

∣
∣

∣

∣
∣

_____

−1

−2

−3

36. If 

then the value of f(500) 

A. divisible by 2 but not necessarily by 4

B. divisible by 4 but not necessarily by 8

f(x) =

∣
∣

∣

∣
∣

1 x x + 1

2x x(x − 1) (x + 1)x

3x(x − 1) x(x − 1)(x − 2) (x + 1)x(x − 1)

∣
∣

∣

∣
∣

_____

https://dl.doubtnut.com/l/_g3rME8p6Jm0L
https://dl.doubtnut.com/l/_olXodnQBOgiS


C. divisible by 8

D. none of these

Answer: A

Watch Video Solution

37.  then the value of

k is

A. 1

B. 2

C. 3

D. 4

Answer: B

Watch Video Solution

 if  

∣
∣

∣
∣

b + c c + a a + b

a + b b + c c + a

c + a a + b b + c

∣
∣

∣
∣

= k

∣
∣

∣
∣

a b c

c a b

b c a

∣
∣

∣
∣

https://dl.doubtnut.com/l/_olXodnQBOgiS
https://dl.doubtnut.com/l/_UcmdbbTs1lFl


38. suppose  and

. Then

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

D =

∣
∣

∣
∣

a1 b1 c1

a2 b2 c2

a3 b3 c3

∣
∣

∣
∣

D' =

∣
∣

∣

∣
∣

a1 + pb1 b1 + qc1 c1 + ra1

a2 + pb2 b2 + qc2 c2 + ra2

a3 + pb3 b3 + qc3 c3 + ra3

∣
∣

∣

∣
∣

D' = D

D' = D(1 − pqr)

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

D' = D(1 + pqr)

39. The value of the determinant 

A. 1

∣
∣
∣
∣
∣
∣
∣

loga( ) loga( ) loga( )

logb( ) logb( ) logb( )

logc( ) logc( ) logc( )

∣
∣

∣

∣

∣

∣
∣

x
y

y

z

z
x

y

z

z
x

x
y

z
x

x
y

y

z

https://dl.doubtnut.com/l/_4ZJVoSeRlMYx
https://dl.doubtnut.com/l/_aKJzbCfDOqgE


B. -1

C. 0

D. 

Answer: C

Watch Video Solution

loga xyz
1

6

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

then the value of the determinant 

, is

A. 0

B. log (abc)

C. 

D. none of these

Answer: A

a > 0, b > 0, c > 0

∣
∣
∣
∣
∣

loga p 1

log b q 1

log c r 1

∣
∣

∣

∣
∣

−(p + q + r)

https://dl.doubtnut.com/l/_aKJzbCfDOqgE
https://dl.doubtnut.com/l/_ZLPsQRjGdlo9


Watch Video Solution

41. If 
 and discriminant of 
 is negative, then 


is 


a.  


b.  


c.  


d. 

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

a > 0 ax2 + 2bx + c

Δ =

∣
∣

∣
∣

a b ax + b

b c bx + c

ax + b bx + c 0

∣
∣

∣
∣

+ve

(ac − b)2(ax2 + 2bx + c)

−ve

0

+ve

(ac − b)2)(ax2 + 2bx + c)

−ve

0

https://dl.doubtnut.com/l/_ZLPsQRjGdlo9
https://dl.doubtnut.com/l/_NsFuEC6ASMrt
https://dl.doubtnut.com/l/_aZfVnLNQ7gCD


42. The number of distinct real roots of  in the

interval  is

A. 0

B. 2

C. 1

D. 3

Answer: C

Watch Video Solution

∣
∣
∣
∣

sinx cos x cos x

cos x sinx cos x

cos x cos x sinx

∣
∣

∣
∣

= 0

− ≤ x ≤
π

4

π

4

43. If 

then the value of f(500) 

A. 4

B. 6

f(x) =

∣
∣

∣

∣
∣

1 x x + 1

2x x(x − 1) (x + 1)x

3x(x − 1) x(x − 1)(x − 2) (x + 1)x(x − 1)

∣
∣

∣

∣
∣

_____

https://dl.doubtnut.com/l/_aZfVnLNQ7gCD
https://dl.doubtnut.com/l/_rYBf6vOxPwY8


C. 8

D. 7

Answer: D

Watch Video Solution

44. the value of 

A. 

B. 

C. 

D. none of these

Answer: A

Watch Video Solution

Σn
r= 2( − 2)r

∣
∣

∣

∣
∣

n− 2Cr− 2
n− 2Cr− 1

n− 2Cr

−3 1 1

2 −1 0

∣
∣

∣

∣
∣

(n > 2)

2n − 1 + ( − 1)n

2n + 1 + ( − 1)n− 1

2n − 3 + ( − 1)n

https://dl.doubtnut.com/l/_rYBf6vOxPwY8
https://dl.doubtnut.com/l/_v7CwLfqZPIXn
https://dl.doubtnut.com/l/_IFvYuSdvXSSt


45. if  then

A. 

B. 

C. 

D. none of these

Answer: A

View Text Solution

Δ =

∣
∣

∣

∣

∣
∣

3 4 5 x

4 5 6 y

5 6 7 z

x y z 0

∣
∣

∣

∣

∣
∣

= 0

x, y, z  are in A.P.

x, y, z  are in G.P 

x, y, z  are in H.P 

46. Roots of the equations  are

A. independent of m and n

B. independent of a,b and c

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

∣
∣
∣
∣
∣
∣

x m n 1

a x n 1

a b x 1

a b c 1

∣
∣

∣

∣

∣
∣

= 0

https://dl.doubtnut.com/l/_IFvYuSdvXSSt
https://dl.doubtnut.com/l/_Og02U4szuwsv


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

Answer: A

View Text Solution

47. If 
 are different from zero and 


 then the value of the expression 


is
a.
 
b. 
c. 
d. 

A. 0

B. -1

C. 1

D. 2

Answer: D

Watch Video Solution

x, y, z

Delta =
∣
∣

∣

∣
∣

a b − y c − z

a − x b c − z

a − x b − y c

∣
∣

∣

∣
∣

= 0,

+ +
a

x

b

y

c

z
0 −1 1 2

https://dl.doubtnut.com/l/_Og02U4szuwsv
https://dl.doubtnut.com/l/_34y4l5yOzR7U


48. about to only mathematics

A. 0

B. 3

C. 6

D. 12

Answer: B

Watch Video Solution

49. In triangle ABC, if

 =0

then the triangle must be (A) Equilateral (B) Isoceless (C) Right Angle (D)

none of these

A. equilateral

∣
∣
∣
∣
∣
∣

1 1 1

cot( ) cot( ) cot( )

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

∣
∣

∣

∣

∣
∣

A

2
B

2
C

2

B

2
C

2
C

2
A

2
A

2
B

2

https://dl.doubtnut.com/l/_iAmelto6VPbg
https://dl.doubtnut.com/l/_A4uJvQPykoKH


B. isosceles

C. obtuse angled

D. none of these

Answer: B

Watch Video Solution

50. If 
 , then the line 
 posses

through the fixed point which is

A. 

B. 

C. 

D. 

Answer: B

W t h Vid S l ti

∣
∣
∣
∣

a b − c c + b

a + c b c − a

a − b a + b c

∣
∣

∣
∣

= 0 ax + by + c = 0

(1, 2)

(1, 1)

( − 2, 1)

(1, 0)

https://dl.doubtnut.com/l/_A4uJvQPykoKH
https://dl.doubtnut.com/l/_0Q1e1NV5PZdV


Watch Video Solution

51. The determinant  is equal to

A. (a) 

B. (b)

C. (c) 

D. (d)

Answer: D

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

∣
∣
∣

∣
∣
∣

ax + by bc + cy

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

∣
∣
∣

52. Let  three mutually prependicular

unit vectors then the value of  is equal to

A. zero

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

∣
∣
∣
∣
∣

x1 x2 x3

y1 y2 y3

z1 z2 z3

∣
∣

∣

∣
∣

https://dl.doubtnut.com/l/_0Q1e1NV5PZdV
https://dl.doubtnut.com/l/_IFMpzytzN4pJ
https://dl.doubtnut.com/l/_q4pB1EWyhTZJ


B. 

C. 

D. none of these

Answer: B

Watch Video Solution

±1

±2

53. Let 

.Then  is equal to

A. 

B. 

C. 

D. 

∣
∣
∣
∣
∣

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

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

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

∣
∣

∣

∣
∣

 and Δ2 =

∣
∣

∣

∣
∣

x

x4

x7

Δ1Δ2

Δ6
2

Δ4
2

Δ3
2

Δ2
2

https://dl.doubtnut.com/l/_q4pB1EWyhTZJ
https://dl.doubtnut.com/l/_Kw2lBE6a6Dli


Answer: C

Watch Video Solution

54. the value of the determinant 

 is

A. dependant on 

B. dependant on 

C. dependant on 

D. 0

Answer: D

View Text Solution

∣
∣
∣
∣
∣
∣
∣

(a1 − b1)
2

(a1 − b2)
2

(a1 − b3)
2

(a1 − b4)
2

(a2 − b1)
2

(a2 − b2)
2

(a2 − b3)
2

(a2 − b4)
2

(a3 − b1)
2

(a3 − b2)
2

(a3 − b3)
2

(a3 − b4)
2

(a4 − b1)
2

(a4 − b2)
2

(a4 − b3)
2

(a4 − b4)
2

∣
∣

∣

∣

∣

∣
∣

ai, i = 1, 2, 3, 4

bi, i = 1, 2, 3, 4

aij, bii = 1, 2, 3, 4

https://dl.doubtnut.com/l/_Kw2lBE6a6Dli
https://dl.doubtnut.com/l/_wM0zL1lBVVJt


55. if  


The value of 

A. 144

B. 216

C. 64

D. 36

Answer: A

View Text Solution

Δ(x) =

∣
∣

∣

∣
∣

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

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

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

∣
∣

∣

∣
∣

,  then 

lim
h→ 0

.
⎛
⎜
⎜
⎝

⎞
⎟
⎟
⎠

 is  
Δ(π/3)

(√3)h2

56. Value of  depends upon

A. x only

B. only

∣
∣
∣
∣
∣

1 + x1 1 + x1x 1 + x1x
2

1 + x2 1 + x2x 1 + x2x
2

1 + x3 1 + x3x 1 + x3x
2

∣
∣

∣

∣
∣

x1

https://dl.doubtnut.com/l/_ul7DPJL20tws
https://dl.doubtnut.com/l/_M2A1RyDZ1sXB


C. only

D. none of these

Answer: D

Watch Video Solution

x2

57. If =

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

A. 8

B. 27

C. 1

D. -1

Answer: C

Watch Video Solution

∣
∣
∣
∣
∣

a2 + λ2 ab + cλ ca − bλ

ab − cλ b2 + λ2 bc + aλ

ca + bλ bc − aλ c2 + λ2

∣
∣

∣

∣
∣

∣
∣

∣
∣

λ c −b

−c λ a

b −a λ

∣
∣

∣
∣

(1 + a2 + b2 + c2)
3

λ 8 27 1 −1

https://dl.doubtnut.com/l/_M2A1RyDZ1sXB
https://dl.doubtnut.com/l/_1oNLaO4tLssh


58. Let 
 Then the value of 


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

A. zero

B. -16

C. 16

D. -11

Answer: D

Watch Video Solution

∣
∣
∣
∣
∣

x 2 x

x2 x 6

x x 6

∣
∣

∣

∣
∣

= Ax4 + Bx3 + Cx2 + Dx + E.

5A + 4B + 3C + 2D + E −16 11 −11

59.  are the given

determinants then

A. 

B. 

 If  Δ1 =

∣
∣

∣
∣

x b b

a x b

a a x

∣
∣

∣
∣

 and  Δ2 =
∣
∣
∣

x b

a x

∣
∣
∣

Δ1 = 3(Δ2)
2

(Δ1) = 3Δ2
d

dx

https://dl.doubtnut.com/l/_B6dgPSZQVJbz
https://dl.doubtnut.com/l/_z2A4fm7wfNn8


C. 

D. 

Answer: B

Watch Video Solution

(Δ1) = 3(Δ2)2d

dx

Δ1 = 3Δ
3 / 2
2

60. If 

then the value of f(500) 

A. 

B. 

C. 

D. 0

Answer: D

Watch Video Solution

f(x) =

∣
∣

∣

∣
∣

1 x x + 1

2x x(x − 1) (x + 1)x

3x(x − 1) x(x − 1)(x − 2) (x + 1)x(x − 1)

∣
∣

∣

∣
∣

_____

m9

m2

m3

https://dl.doubtnut.com/l/_z2A4fm7wfNn8
https://dl.doubtnut.com/l/_qAh2P6fwaqr8


61. Let , then the value of 

 is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

f(x) =

∣
∣

∣

∣
∣

2 cos2 x sin 2x −sinx

sin 2x 2 sin2 x cos x

sinx −cos x 0

∣
∣

∣

∣
∣

∫
π / 2

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

π

π/2

2π

3π/2

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


 have nontrivial

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

c. 
d. none of these

a, b, c

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

+ +
1

1 − a

1

1 − b

1

1 − c
1 −1

zero

https://dl.doubtnut.com/l/_05lboEUQFKtf
https://dl.doubtnut.com/l/_ABhsmwsnK6vw


A. 

B. 

C. zero

D. none of these

Answer: B

Watch Video Solution

−1

1

63. If the system of linear equation


 has a

unique solution, then

A. 

B. 

C. 

D. none of these

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

λ ≠ 8

λ = 8, μ ≠ 36

λ = 8, μ = 36

https://dl.doubtnut.com/l/_ABhsmwsnK6vw
https://dl.doubtnut.com/l/_3ueivgWrCoSe


Answer: A

Watch Video Solution

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



has non-trivial solutions,

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

acute angled

A. equiliateral

B. isosoceles

C. right angled

D. acute angled

Answer: B

Watch Video Solution

α, β, γ

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

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

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

https://dl.doubtnut.com/l/_3ueivgWrCoSe
https://dl.doubtnut.com/l/_SGEPQZUQxiGF


65. Given

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

these

A. 0

B. 1

C. -1

D. none of these

Answer: C

Watch Video Solution

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

ab + bc + ca 0 1 −1

66. If 
 and the system of equation
 



 
 has nontrivial solution,

then value of 
is
 
b. 
c. 
d. 

pqr ≠ 0 (p + a)x + by + cz = 0

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

+ +
a

p

b

q

c

r
−1 0 0 ¬ − 2

https://dl.doubtnut.com/l/_SGEPQZUQxiGF
https://dl.doubtnut.com/l/_rxM30GhNy603
https://dl.doubtnut.com/l/_U1fYml4NGg61


A. -1

B. 0

C. 1

D. 2

Answer: A

Watch Video Solution

67. The value of 
 for which the system of equation


 
 
 has no

solutions, is ________.

A. either -2 or 1

B. -2

C. 1

D. not-2

|α|

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

https://dl.doubtnut.com/l/_U1fYml4NGg61
https://dl.doubtnut.com/l/_YWM9Jfnq2FxQ


Answer: B

Watch Video Solution

68. the set of equations  


 ,  has non-trivial solution (s)

A. for no value of  and 0

B. for all values of  and 0

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

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

Answer: A

Watch Video Solution

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

(cos θ)x + y + 2z = 0 0 ≤ θ < 2π

λ

λ

λ

λ

69. If 
 and the system of equations 


 is

c < 1

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

https://dl.doubtnut.com/l/_YWM9Jfnq2FxQ
https://dl.doubtnut.com/l/_BhyTzmxGdM93
https://dl.doubtnut.com/l/_Q7uDUNP5P1Th


consistent, then the possible real values of 
are

A. 

B. 

C. 

D. none of these

Answer: C

Watch Video Solution

b

b ∈ ( − 3 )
3

4

b ∈ ( − , 4)
3

2

b ∈ ( − , 3)
3

4

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

common ratio 
 and equations 


 have only zero

solution, then which of the following is not true?

A. 

B. 

C. 

a, b, c r1andα, β, γ

r2

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

r1 ≠ 1

r2 ≠ 1

r1 ≠ r2

https://dl.doubtnut.com/l/_Q7uDUNP5P1Th
https://dl.doubtnut.com/l/_Ggmf7Qao6w1h


D. none of these

Answer: D

Watch Video Solution

71. if the system of equations 

 


 


 


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

A. 

B. 

C. 

D. 

Answer: A

(a − t)x + by + cz = 0

bx + (c − t)y + az = 0

cx + ay + (b − t)z = 0

∣
∣
∣
∣

a b c

b c a

c a b

∣
∣

∣
∣

a + b + c

a2 + b2 + c2

1

https://dl.doubtnut.com/l/_Ggmf7Qao6w1h
https://dl.doubtnut.com/l/_R6Wz1TvRoICP


Multiple Correct Answers Type

Watch Video Solution

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

the system of linear equations 

 


 


 has non-trivial solutions is

A. 0

B. 1

C. 2

D. 3

Answer: D

Watch Video Solution

λ α λ

λx + (sinα)y + (cosα)z = 0

x + (cosα)y + (sinα)z = 0

−x + (sinα)y − (cosα)z = 0

https://dl.doubtnut.com/l/_R6Wz1TvRoICP
https://dl.doubtnut.com/l/_cbyLMkpzyajP
https://dl.doubtnut.com/l/_M25QAwl4RadY


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

A. 

B. 

C. 

D. 

Answer: A::B::C

Watch Video Solution

/

∣
∣
∣
∣

8 2 7

12 3 5

16 4 3

∣
∣

∣
∣

∣
∣
∣
∣
∣

1/a a2 bc

1/b b2 ac

1/c c2 ab

∣
∣

∣

∣
∣

∣
∣
∣
∣

a + b 2a + b 3a + b

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

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

∣
∣

∣
∣

∣
∣
∣
∣

2 43 6

7 35 4

3 17 2

∣
∣

∣
∣

2. If then

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

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

f(α, β) =
∣
∣

∣

∣
∣

cosα −sinα 1

sinα cosα 1

cos(α + β) −sin(α + β) 1

∣
∣

∣

∣
∣

,

https://dl.doubtnut.com/l/_M25QAwl4RadY
https://dl.doubtnut.com/l/_gJq7OKmHmqi3


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

D. none of these

Answer: A::C

Watch Video Solution

3.  then

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

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

C. range of function 

D. range of fucntion .

Answer: A::C

Watch Video Solution

 if  f(0) =

∣
∣

∣
∣

sin 0 cos 0 sin 0

cos 0 sin 0 cos 0

cos 0 sin 0 sin 0

∣
∣

∣
∣

[0, π]

[0, π]

 is  [ − √2, √2]
f(0)

1 − sin 20

 is   [ − 3, 3]  is  [ − 3, 3]
f(0)

sin 20 − 1

https://dl.doubtnut.com/l/_gJq7OKmHmqi3
https://dl.doubtnut.com/l/_3lT402wsaxku
https://dl.doubtnut.com/l/_BXLpMVai92ml


4. If = , then 
is divisible by

A. 

B. 

C. 

D. 

Answer: A::B::C

Watch Video Solution

f(x)

∣
∣
∣
∣
∣

a −1 0

ax a −1

ax2 ax a

∣
∣

∣

∣
∣

f(2x) − f(x)

x

a

2a + 3x

x2

5.  is independent of

A. a

B. b

C. c,d,e

D. none of these

Δ =
∣
∣

∣
∣

1 1 + ac 1 + bc

1 1 + ad 1 + bd

1 1 + ae 1 + be

∣
∣

∣
∣

https://dl.doubtnut.com/l/_BXLpMVai92ml
https://dl.doubtnut.com/l/_uD7RGID1OaNS


Answer: A::B::C

Watch Video Solution

6. 

A. 

B. 

C. 

D. 

Answer: C::D

Watch Video Solution

  if  Δ =

∣
∣

∣
∣

−x a b

b −x a

a b −x

∣
∣

∣
∣

 then  a factor of  Δ  is 

a + b + x

x2 − (a − b)x + a2 + b2 + ab

x2 + (a + b)x + a2 + b2 − ab

a + b − x

7. the determinant  is divisible byΔ =

∣
∣

∣

∣
∣

a2 + x ab ac

ab b2 + x bc

ac bc c2 + x

∣
∣

∣

∣
∣

https://dl.doubtnut.com/l/_uD7RGID1OaNS
https://dl.doubtnut.com/l/_U5MqCffKmXBc
https://dl.doubtnut.com/l/_Rrbkv3DU4gZB


A. 

B. 

C. 

D. none of these

Answer: A::B

Watch Video Solution

x

x2

x3

8. 
is divisible by 


a.  

b.  

c.  

d. 

A. 

B. 

∣
∣
∣
∣
∣

a a2 0

1 2a + b (a + b)

0 1 2a + 3b

∣
∣

∣

∣
∣

a + b

a + 2b

2a + 3b

a2

a + b

a + 2b

https://dl.doubtnut.com/l/_Rrbkv3DU4gZB
https://dl.doubtnut.com/l/_tDpo1rGTYaNy


C. 

D. 

Answer: A

Watch Video Solution

2a + 3b

a2

9. the roots of the equations 

A. 

B. 

C. 

D. 

Answer: A::C

Watch Video Solution

∣
∣
∣
∣
∣

.x Cr .n− 1 Cr .n Cr

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

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

∣
∣

∣

∣
∣

= 0

x = n

x = n + 1

x = n − 1

x = n − 2

https://dl.doubtnut.com/l/_tDpo1rGTYaNy
https://dl.doubtnut.com/l/_sVfMnGQcfZ6P
https://dl.doubtnut.com/l/_PUuKFuPokWyc


10. 

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

∣
∣

∣

∣
∣

∫
2

0
f(x)dx = 32a4

11. Let  where the sysmbols

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

A. 

B. 

f(n) =

∣
∣

∣

∣
∣

n n + 1 n + 2

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

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

∣
∣

∣

∣
∣

n2 + n + 1

(n + 1) !

https://dl.doubtnut.com/l/_PUuKFuPokWyc
https://dl.doubtnut.com/l/_hB3MzDap8Yig


C. 

D. none of these

Answer: A::C

Watch Video Solution

n !

12. the determinant  is equal to zero

if

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

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

C.  is a root of the equation 

D.  is a factor fo 

Answer: B::D

Watch Video Solution

∣
∣
∣
∣

a b aα + b

b c bα + c

aα + b bα + c 0

∣
∣

∣
∣

= 0

α ax2 + bx + c = 0

(x − α) ax2 + 2bx + c

https://dl.doubtnut.com/l/_hB3MzDap8Yig
https://dl.doubtnut.com/l/_v2rY5U70hBK5


13.  then which of the following is

are possible ?

A. 

B. 

C. 

D. 

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

Watch Video Solution

 if  

∣
∣

∣

∣
∣

sinx siny sin z

cos x cos y cos z

cos3 x cos3 y cos3 z

∣
∣

∣

∣
∣

= 0 /

x = y

y = z

x = z

x + y + z = π/2

14.  then find A

and B

A. 

 If  

∣
∣

∣

∣
∣

x2 + x x + 1 x − 2

2x2 + 3x − 1 3x 3x − 3

x2 + 2x + 3 2x − 1 2x − 1

∣
∣

∣

∣
∣

= xA + B

∣
∣
∣
∣

1 1 1

−1 −3 3

4 0 0

∣
∣

∣
∣

https://dl.doubtnut.com/l/_6OPNmF0NEoKA
https://dl.doubtnut.com/l/_xhxgsMUFkLml


B. 

C. 

D. 

Answer: A::D

Watch Video Solution

∣
∣
∣
∣

0 1 2

1 −2 3

−4 0 0

∣
∣

∣
∣

∣
∣
∣
∣

1 1 −2

−3 −2 3

4 0 1

∣
∣

∣
∣

∣
∣
∣
∣

0 1 −2

−1 −3 3

4 0 0

∣
∣

∣
∣

15.  where a,b,c are distinct

positive reals then the possible values of abc is are

A. 

B. 

C. 

D. 

 if  

∣
∣

∣
∣

1 1 1

a b c

bc ca ab

∣
∣

∣
∣

=
∣
∣

∣

∣
∣

1 1 1

a b c

a3 b3 c3

∣
∣

∣

∣
∣

/

1

18

1

63

1

27

1

9

https://dl.doubtnut.com/l/_xhxgsMUFkLml
https://dl.doubtnut.com/l/_H9ij851j7K6J


Answer: A::B

Watch Video Solution

16.  is equal to

Watch Video Solution

∣
∣
∣
∣
∣

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

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

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

∣
∣

∣

∣
∣

17. then

A.  is independent of theta

B.  is independent of 

C. is a constant

D. 

Answer: B::D

W t h Vid S l ti

 If 

∣
∣

∣

∣
∣

sin θ cos ϕ sin θ sinϕ cos θ

cos θ cos ϕ cos θ sinϕ −sin θ

−sin θ sinϕ sin θ cos ϕ θ

∣
∣

∣

∣
∣

Δ

Δ ϕ

Δ

[ (θ)]
θ=π / 2

= 0
dΔ

d

https://dl.doubtnut.com/l/_H9ij851j7K6J
https://dl.doubtnut.com/l/_mzQkz65A62Ej
https://dl.doubtnut.com/l/_1QoggytlW2CX


Watch Video Solution

18. If 
 , then


 
 
0

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

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

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

tanA + tanB + C

cot A cot B cot C

sin2 A + sin2 B + sin2 C

0

19. if determinant  is

A. non-negative

B. independent of theta

∣
∣
∣
∣
∣

cos(θ + ϕ) −sin(θ + ϕ) cos 2ϕ

sin θ cos θ sinϕ

−cos θ sin θ cos ϕ

∣
∣

∣

∣
∣

https://dl.doubtnut.com/l/_1QoggytlW2CX
https://dl.doubtnut.com/l/_4J7JhdPxKZco
https://dl.doubtnut.com/l/_UL2R0KyNdzVE


C. independent of 

D. none of these

Answer: A::B

Watch Video Solution

ϕ

20.  then

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

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

C. 

D.  is an odd function

Answer: A::C

Watch Video Solution

 If  g(x) =

∣
∣

∣

∣
∣

a−x ex loge a x2

a− 3x e3x loge a x4

a− 5x e5x loge a 1

∣
∣

∣

∣
∣

∣x= 0 = 0
d4g(x)

dx
4

f(x) = g(x) × log. ( )
a − x

a + x

https://dl.doubtnut.com/l/_UL2R0KyNdzVE
https://dl.doubtnut.com/l/_YD14ROMvpXeA
https://dl.doubtnut.com/l/_ymf8lQ1k0TLY


21. If

then
 
b. 
c. 
d. none of these

A. 

B. 

C. 

D. None of these

Answer: B::C

Watch Video Solution

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

a = 3 b = 0 c = 0

a = 3

b = 0

c = 0

22.  then

A. 

B. 

C. 

 if  

∣
∣

∣

∣
∣

yz − x2 zx − y2 xy − z2

xz − y2 xy − z2 yz − x2

xy − z2 yz − x2 zx − y2

∣
∣

∣

∣
∣

=

∣
∣

∣

∣
∣

r2 u2 u2

u2 r2 u2

u2 u2 r2

∣
∣

∣

∣
∣

r2 = x + y + z

r2 = x2 = y2 + z2

u2 = yz + zx + xy

https://dl.doubtnut.com/l/_ymf8lQ1k0TLY
https://dl.doubtnut.com/l/_i2PCf9EthEL8


D. 

Answer: B::C

Watch Video Solution

u2 = xyz

23. which of the following is are true for 


 ?

A.  for real values of a,b,c

B.  for real values of a,b,c

C. 

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

Answer: A::C::D

Watch Video Solution

/

Δ =

∣
∣

∣

∣
∣

a2 1 a + c

0 b2 + 1 b + c

0 b + c c2 + 1

∣
∣

∣

∣
∣

Δ ≥ 0

Δ ≤ 0

Δ =

∣
∣

∣
∣

bc − 1 0 0

1 ac −a

−b −a ab

∣
∣

∣
∣

Δ = 0

https://dl.doubtnut.com/l/_i2PCf9EthEL8
https://dl.doubtnut.com/l/_tfjnliygvEnL
https://dl.doubtnut.com/l/_nFoEWIUpPLSc


24. The values of 
 for which the system of equations 


 admits of

nontrivial solution is
 
b. 
c. 
d. 

A. 2

B. 

C. 

D. 

Answer: A::B

Watch Video Solution

k ∈ R

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

2 5/2 3 5/4

5/2

3

5/4

25. The system of equations  

 has

A. no solution if 

B. unique solution if 

−2x + y + z = a x − 2y + z = b

x + y − 2z = c

a + b + c ≠ 0

a + b + c = 0

https://dl.doubtnut.com/l/_nFoEWIUpPLSc
https://dl.doubtnut.com/l/_6LZBX2vCC79Q


C. infinite number of solutions if 

D. None of these

Answer: A::C

Watch Video Solution

a + b + c = 0

26. Let  and  be the roots of the equations

. If the system of equations

 


 and  has non-trivial solution then

A. 

B. 

C. 

D. 

Answer: A::B::C

W t h Vid S l ti

α, β γ

x3 + ax2 + bx + c = 0, (a ≠ 0)

αx + βy + γz = 0

βx + γy + αz = 0 γx = αy + βz = 0

a2 = 3b

a3 = 27c

b3 = 27c2

α + β + γ = 0

https://dl.doubtnut.com/l/_6LZBX2vCC79Q
https://dl.doubtnut.com/l/_fvdiMMADnZxi


Linked Comprehension Type

Watch Video Solution

1. Consider the function f(x) =  


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

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

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

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

D. None of these

Answer: D

Watch Video Solution

∣
∣
∣
∣
∣

a2 + x ab ac

ab b2 + x bc

ac bc c2 + x

∣
∣

∣

∣
∣

https://dl.doubtnut.com/l/_fvdiMMADnZxi
https://dl.doubtnut.com/l/_dHoWShbS6c6r


2. Consider the function f(x) =  


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

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

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

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

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

Answer: D

Watch Video Solution

∣
∣
∣
∣
∣

a2 + x ab ac

ab b2 + x bc

ac bc c2 + x

∣
∣

∣

∣
∣

3. Consider the function f(x) =  


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

A. 

B. 

∣
∣
∣
∣
∣

a2 + x ab ac

ab b2 + x bc

ac bc c2 + x

∣
∣

∣

∣
∣

( − ∞, ∞)

( − ∞, 0)

https://dl.doubtnut.com/l/_z6CyTkQjoOAu
https://dl.doubtnut.com/l/_rUgiDS3iwVPy


C. 

D. None of these

Answer: C

Watch Video Solution

(0, ∞)

4. Let  and the equation 


 has roots a,b,c where  

then

A. 

B. 

C. 

D. none of these

Answer: B

Watch Video Solution

Δ =

∣
∣

∣

∣
∣

−bc b2 + bc c2 + bc

a2 + ac −ac c2 + ac

a2 + ab b2 + ab −ab

∣
∣

∣

∣
∣

px3 + qx2 + rx + s = 0 a, b, c ∈ R+

 if  Δ = 27  and  a2 + b2 + c2 = 3

r2 /p2

r3 /p3

−s/p

https://dl.doubtnut.com/l/_rUgiDS3iwVPy
https://dl.doubtnut.com/l/_30iTkJJD4hSs


5. Let  and the equation 


 has roots a,b,c where  

then

A. 

B. 

C. 

D. none of these

Answer: B

Watch Video Solution

Δ =

∣
∣

∣

∣
∣

−bc b2 + bc c2 + bc

a2 + ac −ac c2 + ac

a2 + ab b2 + ab −ab

∣
∣

∣

∣
∣

px3 + qx2 + rx + s = 0 a, b, c ∈ R+

 if  Δ = 27  and  a2 + b2 + c2 = 3

≤ 9r2 /p2

≥ 27s2 /p2

≤ 27s3 /p3

6. Let  and the equation 


 has roots a,b,c where  

Δ =

∣
∣

∣

∣
∣

−bc b2 + bc c2 + bc

a2 + ac −ac c2 + ac

a2 + ab b2 + ab −ab

∣
∣

∣

∣
∣

px3 + qx2 + rx + s = 0 a, b, c ∈ R+

https://dl.doubtnut.com/l/_30iTkJJD4hSs
https://dl.doubtnut.com/l/_lJ1EBBTdTi3w
https://dl.doubtnut.com/l/_f6RDTuY02XHR


then

A. 

B. 

C. 

D. none of these

Answer: C

Watch Video Solution

 if  Δ = 27  and  a2 + b2 + c2 = 3

3p + 2q = 0

4p + 3q = 0

3p + q = 0

7. if  such that  


the value of is

A. 1

B. -1

C. 2

D. -2

x > m, y > n, z > r(x, y, z > 0)
∣
∣

∣

∣
∣

x n r

m y r

m n z

∣
∣

∣

∣
∣

= 0

+ +
m

x − m

n

y − n

z

z − r

https://dl.doubtnut.com/l/_f6RDTuY02XHR
https://dl.doubtnut.com/l/_kwjF370yu49V


Answer: C

Watch Video Solution

8. if  such that  


the value of is

A. -2

B. -4

C. 0

D. -1

Answer: D

Watch Video Solution

x > m, y > n, z > r(x, y, z > 0)
∣
∣

∣

∣
∣

x n r

m y r

m n z

∣
∣

∣

∣
∣

= 0

+ +
m

x − m

n

y − n

z

z − r

https://dl.doubtnut.com/l/_kwjF370yu49V
https://dl.doubtnut.com/l/_uxsLUmD5woQt


9. if  such that  


the value  is

A. 27

B. 

C. 

D. None of these

Answer: B

Watch Video Solution

x > m, y > n, z > r(x, y, z > 0)
∣
∣

∣

∣
∣

x n r

m y r

m n z

∣
∣

∣

∣
∣

= 0

xyz

(x − m)(y − n)(z − r)

8

27

64
27

10. If  then

the value of f(500) 

A. 

f(x) =

∣
∣

∣

∣
∣

1 x x + 1

2x x(x − 1) (x + 1)x

3x(x − 1) x(x − 1)(x − 2) (x + 1)x(x − 1)

∣
∣

∣

∣
∣

_____

g(a) − f(b)

b − a

https://dl.doubtnut.com/l/_wMSmEvnZKpp6
https://dl.doubtnut.com/l/_kiPjVErgG5tw


B. 

C. 

D. none of these

Answer: C

Watch Video Solution

g( − a) − g( − b)

b − a

g(a) − g(b)

b − a

11. If  then

the value of f(500) 

A. 

B. 

C. 

D. none of these

Answer: D

W t h Vid S l ti

f(x) =

∣
∣

∣

∣
∣

1 x x + 1

2x x(x − 1) (x + 1)x

3x(x − 1) x(x − 1)(x − 2) (x + 1)x(x − 1)

∣
∣

∣

∣
∣

_____

bg(a) − ag(b)

(b − a)

bf(a) − af( − b)

(b − a)

bf( − a) − ag(b)

(b − a)

https://dl.doubtnut.com/l/_kiPjVErgG5tw
https://dl.doubtnut.com/l/_7yHsgMf1lwiK


Watch Video Solution

12. If  then

the value of f(500) 

A. 

B. 

C. 

D. none of these

Answer: B

Watch Video Solution

f(x) =

∣
∣

∣

∣
∣

1 x x + 1

2x x(x − 1) (x + 1)x

3x(x − 1) x(x − 1)(x − 2) (x + 1)x(x − 1)

∣
∣

∣

∣
∣

_____

f( − a) = g(a)

f( − a) = g( − a)

f( − b) = g(b)

13. Suppose 
 is a function satisfying the following conditions:


 
 has a minimum value at 
 For all

f(x)

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

2

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

https://dl.doubtnut.com/l/_7yHsgMf1lwiK
https://dl.doubtnut.com/l/_QgGgoXiHPZB9
https://dl.doubtnut.com/l/_JwAkd221RPum


where 
 are some constants.
 Determine the constants 
 , and the

function 

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

a, b a, b

f(x)

1/4

1/2

−1

3

14. Suppose 
 is a function satisfying the following conditions:


 
 has a minimum value at 
 For all

where 
 are some constants.
 Determine the constants 
 , and the

function 

A. both roots positive

f(x)

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

2

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

a, b a, b

f(x)

https://dl.doubtnut.com/l/_JwAkd221RPum
https://dl.doubtnut.com/l/_qN6zK4oINmWA


B. both roots negative

C. roots of opposite sign

D. imaginary roots

Answer: D

Watch Video Solution

15. Suppose 
 is a function satisfying the following conditions:


 
 has a minimum value at 
 For all

where 
 are some constants.
 Determine the constants 
 , and the

function 

A. 

B. 

C. 

D. none of these

f(x)

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

2

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

a, b a, b

f(x)

[7/16, ∞)

( − ∞, 15/16]

[3/4, ∞)

https://dl.doubtnut.com/l/_qN6zK4oINmWA
https://dl.doubtnut.com/l/_jphSUP7hFCKD


Answer: A

Watch Video Solution

16. Consider the polynomial fucntion

 a,b being positive

integers. The constant term in f(x) is

A. 2

B. 1

C. -1

D. 0

Answer: D

Watch Video Solution

f(x) =

∣
∣

∣

∣
∣

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

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

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

∣
∣

∣

∣
∣

https://dl.doubtnut.com/l/_jphSUP7hFCKD
https://dl.doubtnut.com/l/_Y37nHAXTSIDp


17. Find ,if :

Watch Video Solution

AT A = [
7 −1 0

−5 3 6
]

18. Find ,if :

Watch Video Solution

AT A = [
−8 9 0

6 0 0
]

19. Find ,if :

Watch Video Solution

AT A = [
7 −1 0

−2 7 1
]

20. Given that the system of equations

 has nonzero solutions and and

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

abc is

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

https://dl.doubtnut.com/l/_xWFyEtS467OT
https://dl.doubtnut.com/l/_legrLeTOiyOf
https://dl.doubtnut.com/l/_mitriz7hMewN
https://dl.doubtnut.com/l/_ZMEXWC4vtxuS


A. 

B. 

C. 

D. 

Answer: A

View Text Solution

> − 1

> 1

< 2

< 3

21. Find ,if :

Watch Video Solution

AT A = [
−1 5 0

−9 0 1
]

22. Find the area of triangle whose vertices are :A(7,-1),B(0,3),C(1,0)

Watch Video Solution

https://dl.doubtnut.com/l/_ZMEXWC4vtxuS
https://dl.doubtnut.com/l/_2jyi7bPnRT5C
https://dl.doubtnut.com/l/_4vlSFGucnPlo


Matrix Match Type

23. Consider the system of equations 

 


 


 


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


(d) none of these

A. 

B. 

C. 

D. none of these

Answer: C

Watch Video Solution

x + y + z = 6

x + 2y + 3z = 10

x + 2y + λz = μ

λ ≠ 3 λ = 3, μ = 10

λ = 3, μ ≠ 10

λ ≠ 3

λ = 3, μ = 10

λ = 3, μ ≠ 10

https://dl.doubtnut.com/l/_sr9aal7vwnK8


1. Find the area of triangle whose vertices are :A(2,-3),B(-2,0),C(0,5)

Watch Video Solution

2. Find the area of triangle whose vertices are :A(1,-1),B(0,-9),C(3,-3)

Watch Video Solution

3. Find the area of triangle whose vertices are :A(1,0),B(7,1),C(0,3)

Watch Video Solution

4. Find the area of triangle whose vertices are :A(1,0),B(2,0),C(0,1)

Watch Video Solution

5. Find the area of triangle whose vertices are :A(1,-1),B(-2,0),C(0,-4)

https://dl.doubtnut.com/l/_V35F7rzdrjUc
https://dl.doubtnut.com/l/_vyxPzxZ1FDbW
https://dl.doubtnut.com/l/_88D0uU3qrw2S
https://dl.doubtnut.com/l/_B9XLQ1qcgEma
https://dl.doubtnut.com/l/_p2CARXcQfOoo


Numerical Value Type

Watch Video Solution

1. Find the area of triangle whose vertices are :A(0,5),B(-2,3),C(1,-4)

Watch Video Solution

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

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

Watch Video Solution

p2 ____

3. Find the value of determinant :

Watch Video Solution

∣
∣
∣

2 + i − i

1 − i

∣
∣
∣

https://dl.doubtnut.com/l/_p2CARXcQfOoo
https://dl.doubtnut.com/l/_0UeEwO7vH7Ji
https://dl.doubtnut.com/l/_OJNPZSUPc61c
https://dl.doubtnut.com/l/_Jh6e5F9vqeii


4. Find the value of determinant :

Watch Video Solution

∣
∣
∣

10 −1

−1 7

∣
∣
∣

5. If  then

the value of f(500) 

Watch Video Solution

f(x) =

∣
∣

∣

∣
∣

1 x x + 1

2x x(x − 1) (x + 1)x

3x(x − 1) x(x − 1)(x − 2) (x + 1)x(x − 1)

∣
∣

∣

∣
∣

_____

6. If  then the real value of x is

Watch Video Solution

∣
∣
∣
∣
∣

x x + y x + y + z

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

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

∣
∣

∣

∣
∣

= 64

7. Find the value of determinant :

Watch Video Solution

∣
∣
∣

6 7

−1 2

∣
∣
∣

https://dl.doubtnut.com/l/_WvyLvRHG7hJT
https://dl.doubtnut.com/l/_UAfBHTVVyRjJ
https://dl.doubtnut.com/l/_b1onJ7eAi0GS
https://dl.doubtnut.com/l/_MLDfxt5VMbiV


8. Find the value of determinant :

Watch Video Solution

∣
∣
∣

5i −3i

4i − i

∣
∣
∣

9. Find the value of determinant :

Watch Video Solution

∣
∣
∣

1 + i − i

i − i

∣
∣
∣

10. Find the value of determinant :

Watch Video Solution

∣
∣
∣

0 i

3i − 7 9

∣
∣
∣

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

is 

Watch Video Solution

∣
∣
∣
∣

s + c a b

c s + a b

c a s + b

∣
∣

∣
∣

= 432

____

https://dl.doubtnut.com/l/_MLDfxt5VMbiV
https://dl.doubtnut.com/l/_t8XGvewRNlOx
https://dl.doubtnut.com/l/_Vmu2TyCg8duq
https://dl.doubtnut.com/l/_zgJWEDcf9KYo
https://dl.doubtnut.com/l/_FWL69buiyZP4


12. Let  not all are equal and  


Watch Video Solution

a, b, c, ∈ R Δ1 =

∣
∣

∣
∣

a b c

b c a

c a b

∣
∣

∣
∣

Δ2 =

∣
∣

∣
∣

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

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

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

∣
∣

∣
∣

 then = ____
Δ2

Δ1

13. Three distinct points  and  are

collinear then

Watch Video Solution

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

14.  then the value of 


Watch Video Solution

 if  Δr =

∣
∣

∣

∣
∣

r 612 915

101r2 2r 3r

r

∣
∣

∣

∣
∣

1
r

1
r2

lim
n→ ∞

. (Σn
r= 1Δr  is  ____

1

n3

https://dl.doubtnut.com/l/_zl7zLFf2CCof
https://dl.doubtnut.com/l/_Q8oKBGhz3T3H
https://dl.doubtnut.com/l/_4JTCcnFkCc7g


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

Watch Video Solution

∣
∣
∣
∣
∣
∣

(x2 + 1)
2

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

(xy + 1)2 (y2 + 1)
2

(yz + 1)2

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

∣
∣

∣

∣

∣
∣

 is  ____

16. Find the value of determinant :

Watch Video Solution

∣
∣
∣

a b

a −b

∣
∣
∣

17. Find the value of determinant :

Watch Video Solution

∣
∣
∣

−3 9

7 −1

∣
∣
∣

18. Find the value of determinant :

Watch Video Solution

∣
∣
∣

i − i

4 − i

∣
∣
∣

https://dl.doubtnut.com/l/_TgMHuqUJEnp0
https://dl.doubtnut.com/l/_j5fYmbPXmiZr
https://dl.doubtnut.com/l/_HxdAbo8B8r3J
https://dl.doubtnut.com/l/_kKhWfGl8L8Ax


19. Let  be the complex number . Then the

number of distinct complex cos numbers z satisfying

 is

Watch Video Solution

ω cos( ) + i sin( )
2π

3

2π

3

Δ =

∣
∣

∣

∣
∣

z + 1 ω ω2

ω z + ω2 1

ω2 1 z + ω

∣
∣

∣

∣
∣

= 0

20. The total number of distinct  for which 

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

Watch Video Solution

x ∈ R

∣
∣
∣
∣
∣

x x2 1 + x3

2x 4x2 1 + 8x3

3x 9x2 1 + 27x3

∣
∣

∣

∣
∣

= 10

21. For a real number 
 if the system 

of linear equations, has infinitely many solutions, then 

Watch Video Solution

α, [1αα2α1αα2α1][xyz] = [1 − 11]

1 + α + α2 =

https://dl.doubtnut.com/l/_jEfbXQTpnfaW
https://dl.doubtnut.com/l/_hb3pqYhbNTVn
https://dl.doubtnut.com/l/_WsjDaXxse1F1


Archives Single Correct Answer Type

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

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

is _____

Watch Video Solution

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


=0 then the

value of n is

A. zero

B. any even integer

C. any odd integer

D. any integer

≠

∣
∣
∣
∣

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

∣
∣

∣

∣
∣

https://dl.doubtnut.com/l/_k724ebkdUhUY
https://dl.doubtnut.com/l/_yEneHYl8QMbm


Answer: 3

Watch Video Solution

2. Consider the system of linear equations: 

 


 


 


The system has

A. no solution

B. infinite number of solutions

C. exactly three solutions.

D. a unique solution

Answer: 1

Watch Video Solution

x1 + 2x2 + x3 = 3

2x1 + 3x2 + x3 = 3

3x1 + 5x2 + 2x3 = 1

https://dl.doubtnut.com/l/_yEneHYl8QMbm
https://dl.doubtnut.com/l/_6b4K78QXNcwY
https://dl.doubtnut.com/l/_WUL0PhvvAUR9


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


 
 
posses a non-zero

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

A. zero

B. 3

C. 2

D. 1

Answer: 3

Watch Video Solution

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

4. Find the value of determinant :

Watch Video Solution

∣
∣
∣

5 4

3 −1

∣
∣
∣

5. Find the value of determinant :
∣
∣
∣

8 3

5 −1

∣
∣
∣

https://dl.doubtnut.com/l/_WUL0PhvvAUR9
https://dl.doubtnut.com/l/_kx5sJdhrM9VI
https://dl.doubtnut.com/l/_nVvdu6glVUl5


Watch Video Solution

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

 


 


 has a non-trivial solution,

A. is an empty set

B. is a singleton set

C. contains two elements

D. contains more than two elements

Answer: 3

Watch Video Solution

λ

2x1 − 2x2 + x3 = λx1

2x1 − 3x2 + 2x3 = λx2

−x1 + 2x2 = λx3

7. The system of linear equations
 



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

x + λy − z = 0 λx − y − z = 0

x + y − λz = 0

https://dl.doubtnut.com/l/_nVvdu6glVUl5
https://dl.doubtnut.com/l/_7dll88GjzuGf
https://dl.doubtnut.com/l/_1sfWwnRj9jOX


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

three values of 
.

A. Exactly one value of 

B. Exactly two values of 

C. Exactly three values of 

D. Infinitely many values of 

Answer: 3

Watch Video Solution

λ λ λ

λ

λ

λ

λ

λ

8. Find the value of determinant :

Watch Video Solution

∣
∣
∣

2i i

7 − i

∣
∣
∣

9. Let 
 be a complex number such that 
 where 


then 
is equal to :
 
 (2) 
 (3) 
 (4) 

ω 2ω + 1 = z z = √−3.

If∣∣1111 − ω2 − 1ω21ω2ω7∣∣ = 3k, k −1 1 −z

https://dl.doubtnut.com/l/_1sfWwnRj9jOX
https://dl.doubtnut.com/l/_UO6xKvDwk5L0
https://dl.doubtnut.com/l/_OkxdHDAZ0p6Q


A. 1

B. 

C. z

D. -1

Answer: 2

Watch Video Solution

z

−z

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

has a non-zero solution (x,y,z) then  is equal to

A. 30

B. -10

C. 10

D. -30

xz

y2

https://dl.doubtnut.com/l/_OkxdHDAZ0p6Q
https://dl.doubtnut.com/l/_VsEaU16JsrhO


Jee Advanced

Answer: 3

Watch Video Solution

11. If  then the ordered

pair (A,B) is equal to

A. 

B. 

C. 

D. 

Answer: 4

Watch Video Solution

∣
∣
∣
∣

x − 4 2x 2x

2x x − 4 2x

2x 2x x − 4

∣
∣

∣
∣

= (A + Bx)(x − A)
2

(4, 5)

( − 4, − 5)

( − 4, 3)

( − 4, 5)

https://dl.doubtnut.com/l/_VsEaU16JsrhO
https://dl.doubtnut.com/l/_sBQZrfTvwRQk
https://dl.doubtnut.com/l/_rPQZQcCUqIku


1. Which of the following values of 
 satisfying the equation


b. 
c. 
d. 

A. 

B. 

C. 

D. 4

Answer: 2,3

Watch Video Solution

α

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

−4 9 −9 4

−4

9

−9

2. Let  Consider the system of linear equations 

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

correct?

α, λ, μ ∈ R,

αx + 2y = λ, 3x − 2y = μ

https://dl.doubtnut.com/l/_rPQZQcCUqIku
https://dl.doubtnut.com/l/_VbpagVA8N0tB


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

values of 

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

C. If  then the system has infiniely many solutions for 

D. if  then the system has no solution for 

Answer: 2,3,4

Watch Video Solution

α = − 3

λ  and  μ

α ≠ − 3

λ  and  μ

λ + μ = 0

α = − 3

λ + μ ≠ 0 α = − 3

https://dl.doubtnut.com/l/_VbpagVA8N0tB

