
MATHS

BOOKS - KC SINHA ENGLISH

DETERMINANTS - FOR COMPETITION

Solved Examples

1. For a fixed positive integer 
 if


, then show that 
is divisible by 

Watch Video Solution

n,

= |n !(n + 1) !(n + 2) !(n + 1) !(n + 2) !(n + 3) !(n + 2) !(n + 3) !(n + 4) !

[/((n !)3) − 4] n.

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_OTR47oQtnXdT


2. If , where u & v are functions of 'x' show that =

Watch Video Solution

y =
u

v
v3 d

2y

dx
2

∣
∣
∣
∣

u v 0

u' v' v

u' v' 2v'

∣
∣

∣
∣

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

are 1 or -1 is an even number.

Watch Video Solution

4. Prove that:

Watch Video Solution

∣
∣
∣
∣
∣

sinα cosα 1

sinβ cos β 1

sinγ cos γ 1

∣
∣

∣

∣
∣

= sin(α − β) + sin(β − γ) + sin(γ − α)

https://dl.doubtnut.com/l/_LNbCQBRmxjRC
https://dl.doubtnut.com/l/_1Ec8rxySiULN
https://dl.doubtnut.com/l/_Atls0DFdXd26


5. If , then show that  at

x=0` is 0

Watch Video Solution

f(x) =

∣
∣

∣

∣
∣

xn sinx cos x

n ! sin( ) cos( )

a a2 a3

∣
∣

∣

∣
∣

nπ

2
nπ

2
[f(x)]

dn

dx
n

6. If  be the real roots of , and  then

prove that .for all .

Watch Video Solution

α, β ax2 + bx + c = 0 sn = αn + βn

asn + bsn− 1 + csn− 2 = 0 n ∈ N

7. for what values of p and q the system of equations

 has 


(i) no solutions 

(ii) a unique solution 

(iii) infinitely many solution.

Watch Video Solution

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

https://dl.doubtnut.com/l/_BMHSyChwfmya
https://dl.doubtnut.com/l/_fM5wqOoazZD3
https://dl.doubtnut.com/l/_bWwrpzYVkMKD


8. If 

then find the value of k.

Watch Video Solution

∣
∣
∣
∣
∣

xk xk+ 2 xk+ 3

yk yk+ 2 yk+ 3

zk zk+ 2 zk+ 3

∣
∣

∣

∣
∣

= (x − y)(y − z)(z − x)( + + )
1

x

1

y

1

z

9. 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

∣
∣

∣
∣

10. about to only mathematics

Watch Video Solution

https://dl.doubtnut.com/l/_NzMTdXGxydFI
https://dl.doubtnut.com/l/_0RL3Z24oVIDn
https://dl.doubtnut.com/l/_EZujvisHYB2u


11. If  are such that , then 

Watch Video Solution

α, β and γ α + β + γ = 0

∣
∣
∣
∣
∣

1 cos γ cos β

cos γ 1 cosα

cos β cosα 1

∣
∣

∣

∣
∣

12. If 
 , and 
 and 

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

Watch Video Solution

α, β ≠ 0 f(n) = αn + βn

|31 + f(1)1 + f(2)1 + f(1)1 + f(2)1 + f(3)1 + f(2)1 + f(3)1 + f(4)| = K

αβ
1

αβ
−1

13. If  be polynomials of degree one and  be

real numbers then  (A) 0 (B) 1 (C) -1 (D) none of

these

Watch Video Solution

p(x), q(x) and r(x) a1, a2, a3

∣
∣
∣
∣
∣

p(a1) p(a2) p(a3)

q(a1) q(a2) q(a3)

r(a1) r(a2) r(a3)

∣
∣

∣

∣
∣

=

https://dl.doubtnut.com/l/_H8AH9A30cavI
https://dl.doubtnut.com/l/_X9XMMygxJOx0
https://dl.doubtnut.com/l/_Y7GiP8GERKKp
https://dl.doubtnut.com/l/_oFlbw4Hb9GxX


14. If 
 are non-zero real
 numbers and if the system of equations



 has a non-

trivial
solution, then prove that 

Watch Video Solution

a,  b,  c

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

ab + bc + ca = ab ⋅

15. The value of theta lying between 0 and  and satisfying the equation 

is (are)

Watch Video Solution

π

2

∣∣(1 + cos2 θ, sin2 θ, 4 sin 4θ), (cos2 θ, 1 + sin2 θ, 4 sin 4θ)(cos2 θ, sin2 θ, 1 +

16. If x,y and y are not all zero and if 

ax+by+cz=0,bx+cy+az=0 

and cx+ay+bz=0, then 

prove that x:y:z=1:1:1 or 

Watch Video Solution

1:ω :ω2or1:ω2 :ω

https://dl.doubtnut.com/l/_oFlbw4Hb9GxX
https://dl.doubtnut.com/l/_KAiDRnykovTF
https://dl.doubtnut.com/l/_EfgvRM88zw4P


17. If 
 are polynomials such that 


then 
is____________________

Watch Video Solution

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

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

F (x) =

∣
∣

∣

∣
∣

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

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

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

∣
∣

∣

∣
∣

F ′ (x)atx = a

18. Let , where a is a constant Then at 

 is 


(A) 0 (B) a (C)  (D) 

Watch Video Solution

f(x) =

∣
∣

∣

∣
∣

x4 cos x sinx

24 0 1

a a2 a3

∣
∣

∣

∣
∣

x = , {f(x)}
π

2
d4

dx4

a + a3 a + a4

19. If  and f(2)=6, then

find ,

Watch Video Solution

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)

∣
∣

∣

∣
∣

25

∑
r= 1

f(r)
1

5

https://dl.doubtnut.com/l/_Hee30OejFxj3
https://dl.doubtnut.com/l/_swLT6axl30nm
https://dl.doubtnut.com/l/_nhapqxn8Qwxh


Exercise

20. 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

_____

21. If Y=sX and Z =tX all the varibles beings functions of x then prove that

 


where suffixes denote the order of differention with respect to x.

Watch Video Solution

∣
∣
∣
∣

X Y Z

X1 Y1 Z1

X2 Y2 Z2

∣
∣

∣
∣

= X3∣
∣
∣

s1 t1

s2 t2

∣
∣
∣

https://dl.doubtnut.com/l/_nhapqxn8Qwxh
https://dl.doubtnut.com/l/_uuOZJWk35rcv
https://dl.doubtnut.com/l/_pBADdiNZzyXR


1. Using properties of determinant prove that

.

Watch Video Solution

∣
∣
∣
∣
∣

a2 + 1 ab ac

ab b2 + 1 bc

ca cb c2 + 1

∣
∣

∣

∣
∣

= (1 + a2 + b2 + c2)

2. Evaluate: 

Watch Video Solution

△

∣
∣

∣
∣

1 + a1 a2 a3

a1 1 + a2 a3

a1 a2 1 + a3

∣
∣

∣
∣

3. The value of  is

Watch Video Solution

∣
∣
∣
∣

a − b b + c a

b − a c + a b

c − a a + b c

∣
∣

∣
∣

4. Prove that:

∣∣(b + c)2
a2a2b2(c + a)2

b2c2c2(a + b)2∣∣ = 2abc(a + b + c)2

https://dl.doubtnut.com/l/_GOonYs4uMnpt
https://dl.doubtnut.com/l/_tGPRATwi9U41
https://dl.doubtnut.com/l/_p9IWN5BrPdXi
https://dl.doubtnut.com/l/_u40aCIBTyO1B


Watch Video Solution

5. If  and  then 

Watch Video Solution

p + q + r = 0
∣
∣

∣

∣
∣

pa qb rc

qc ra pb

rb pc qa

∣
∣

∣

∣
∣

= λ

∣
∣

∣
∣

a b c

c a b

b c a

∣
∣

∣
∣

λ =

6. Without expanding a determinant at any stage, show that

 ,where  and 
 are

determinant of order 3 not involving 

Watch Video Solution

∣
∣
∣
∣
∣

x2 + x x + 1 x − 2

2x2 + 3x − 1 3x 3x − 3

x2 + 2x + 3 2x − 1 2x − 1

∣
∣

∣

∣
∣

= xA + B A B

x.

7. If 
 are
 differentiable functions of  and 


 prove that


f, g, and h x

d(x) =

∣
∣

∣

∣
∣

f g h

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

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

∣
∣

∣

∣
∣

d ′ (x) =

∣
∣

∣

∣
∣

f g h

f' g' h'

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

∣
∣

∣

∣
∣

https://dl.doubtnut.com/l/_u40aCIBTyO1B
https://dl.doubtnut.com/l/_KANXtj4Nyo3T
https://dl.doubtnut.com/l/_YctCX4uqsukV
https://dl.doubtnut.com/l/_ZlwS3ReW91C8


Watch Video Solution

8. Let 
be real. Find the set of all values of 
 for which the system

of linear equations

has a non-trivial solution is

Watch Video Solution

λandα λ

λx + (sinα)y + (cosα)z = 0, x + (sinα)y − (cosα)z = 0, − x + (sinα)y +

9. Show that if 

.

Watch Video Solution

x1, x2, x3 ≠ 0

|x1 + a1b1a1b2a1b3a2b1x2 + a2b2a2b3a3b1a3b2x3 + a3b3| = x1x2x3(1 +
a1b

x1

10. If  and 
 is the 
 derivative of 
 then


(a)1 (b) 0
(c) 
(d) none of these

y = sinpx yn nth y,

∣
∣

∣

∣
∣

y y1 y2

y3 y4 y5

y6 y7 y8

∣
∣

∣

∣
∣

is

−1

https://dl.doubtnut.com/l/_ZlwS3ReW91C8
https://dl.doubtnut.com/l/_QwnhJtGgUcA6
https://dl.doubtnut.com/l/_JAm9d9TvpKgL
https://dl.doubtnut.com/l/_o2GWuxSGAlRi


Watch Video Solution

11. If f(a,b)  and 


 prove that 

.

Watch Video Solution

=
f(b) − f(a)

b − a

f(a, b, c) =
f(b, c) − f(a, b)

c − a

f(a, b, c) =
∣
∣

∣

∣
∣

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

1 1 1

a b c

∣
∣

∣

∣
∣

÷
∣
∣

∣

∣
∣

1 1 1

a b c

a2 b2 c2

∣
∣

∣

∣
∣

12. about to only mathematics

Watch Video Solution

13. If 
 Show that
 =

Constant

Watch Video Solution

Deltar =

∣
∣

∣

∣
∣

2r− 1 2. 3r− 1 4. 5r− 1

x y z

2n − 1 3n − 1 5n − 1

∣
∣

∣

∣
∣

n

∑
r= 1

Deltar

https://dl.doubtnut.com/l/_o2GWuxSGAlRi
https://dl.doubtnut.com/l/_kI0kUzLws6OM
https://dl.doubtnut.com/l/_aCGyK5WNiD8S
https://dl.doubtnut.com/l/_Q5OgF1rATSfD


14. the value of

Watch Video Solution

n

Simga
r= 2

( − 2)r
∣
∣

∣

∣
∣

.n− 2 Cr− 2 .n− 2 Cr− 1 .n− 2 Cr

−3 1 1

2 −1 0

∣
∣

∣

∣
∣

(n > 2)

15. Prove that 

Watch Video Solution

∣
∣
∣
∣
∣

a1α1 + b1β1 a1α2 + b1β2 a1α3 + b1β3

a2α1 + b2β1 a2α2 + b2β2 a2α3 + b2β3

a3α1 + b3β1 a3α2 + b3β2 a3α3 + b3β3

∣
∣

∣

∣
∣

= 0

16. Determine for that values of  the following system of

equations 

 x+2y+lambdaz=mu` have (i) no

solution (iii) a unique solution ? (iii) an infine number of solution?

Watch Video Solution

λ and μ

x + y + xz = 6, x + 2y + 43z = 10 and

https://dl.doubtnut.com/l/_IVsHT2qA5ngX
https://dl.doubtnut.com/l/_tWyq542bsF8f
https://dl.doubtnut.com/l/_ir53ARee1I1G


17. if  then prove that 

Watch Video Solution

bc + qr = ca + rp = ab + pq = − 1

∣
∣
∣
∣
∣

ap a p

bq b q

cr c r

∣
∣

∣

∣
∣

= 0

18. Given

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

these

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

19. Consider the system linear equations in 
 given by 

Find the value of 
for which the system has a non-trivial solution.

Watch Video Solution

x, y, andz

(s ∈ 3θ)x − y + z = 0, (cos 2θ)x + 4y + 3z = 0, 2x + 7y + 7z = 0.

θ

https://dl.doubtnut.com/l/_Q31pLQbRI6Aq
https://dl.doubtnut.com/l/_1gQZgDZkFtZj
https://dl.doubtnut.com/l/_kpvKfcGSY2Jq


20. If the system of equations,

 is inconsistent, then

the value of  is (A)  (B)  (C) 0 (D) 2

Watch Video Solution

x + 2y − 3z = 1, (k + 3)z = 3, (2k + 1)x + z = 0

k −3
1

2

21. The value of the determinant  is (A) 0 (B) 

 (C)  (D) 

Watch Video Solution

∣
∣
∣
∣

x x + a x + 2a

x x + 2a x + 4a

x x + 3a x + 6a

∣
∣

∣
∣

a3 − x3 x3 − a3 (x − a)3

22. Value of the determinant  is (A)  (B) 

(C)  (D) 

Watch Video Solution

∣
∣
∣
∣
∣

x 1 1

0 1 + x 1

−y 1 + x 1 + y

∣
∣

∣

∣
∣

xy xy(x + 2)

x(x + 1)(y + 1) xy(x + 1)

https://dl.doubtnut.com/l/_TgClRznrcWyL
https://dl.doubtnut.com/l/_HkLQ4gMTya6i
https://dl.doubtnut.com/l/_s229kVXCddBj


23. If each element of as third order determinant of value  is

multiplied by 5 then value of the new determinant is 

(A) B) (C) (D) 

Watch Video Solution

△

125 △ 25 △ 5 △ △

24. In a third order determinant, each element of the first column consists

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

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

four terms, Then it can be decomposed into four terms,.Then it can be

decomposed into n determinants, where n has value

Watch Video Solution

25. One root of the equation 

Watch Video Solution

∣
∣
∣
∣

3 − x −6 3

−6 3 − x 3

3 3 −6 − x

∣
∣

∣
∣

= 0  is :

https://dl.doubtnut.com/l/_HBFzlBDWSGHd
https://dl.doubtnut.com/l/_dsoCr5aqyk4z
https://dl.doubtnut.com/l/_HREEYplooLhC


26.  then the system of equations 

 has

Watch Video Solution

∣
∣
∣
∣

a1 b1 c1

a2 b2 c2

a3 b3 c3

∣
∣

∣
∣

= 0

a1x + b1y + c1z = 0, a2x + b2y + c2z = 0, a3x + b3y + c3z = 0

27.  then the system of equations 

 has

Watch Video Solution

∣
∣
∣
∣

a1 b1 c1

a2 b2 c2

a3 b3 c3

∣
∣

∣
∣

= 0

a1x + b1y + c1z = 0, a2x + b2y + c2z = 0, a3x + b3y + c3z = 0

28. If the value of a third order determinant is 11, find the value of the

square of the determinat formed by the cofactors.

Watch Video Solution

https://dl.doubtnut.com/l/_RhywuNiFUV21
https://dl.doubtnut.com/l/_86ssi0sCJyWF
https://dl.doubtnut.com/l/_3LREvBGPeSfi


29. Let , where p is constant. Then, find 

 at 

Watch Video Solution

f(x) =

∣
∣

∣

∣
∣

x3 sinx cos x

6 −1 0

p p2 p3

∣
∣

∣

∣
∣

[f(x)]
d3

dx3
x = 0

30. If

is equal to (A) 0 (B) 1 (C) 100 (D) -100

Watch Video Solution

f(x) = |(1, x, x + 1), (2x, x(x − 1), (x + 1)x, 3x(x − 1), x(x − 1)(x − 2)

31. If the system of equations


has a nonzero solution,

then the possible value of 
are
a. 
b. 
c. 
d. 

Watch Video Solution

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

k −1, 2 1, 2 0, 1 −1, 1

https://dl.doubtnut.com/l/_m3fpNyxZtIwH
https://dl.doubtnut.com/l/_9Ygwrr3O8vGq
https://dl.doubtnut.com/l/_OcPg33jwA6cv
https://dl.doubtnut.com/l/_JsBlso88Ya7p


32. The number of solution of the following equations

 is

Watch Video Solution

x2 − x3 = 1, − x1 + 2x3 = − 2, x1 − 2x2 = 3

33. Without expanding show that

Watch Video Solution

∣∣b
2c2bcb + ^ 2a2cac + aa2b2aba + b∣∣ = 0

34. The number of distinct real roots of


 in the interval


is
0 (b) 2
(c) 1 (d) 3

Watch Video Solution

|sinx cos x cos x cos x sinx cos x cos x cos x sinx| = 0

− ≤ x ≤
π

4

π

4

35. The value of the determinant  is ___
∣
∣
∣
∣
∣

1 a a2 − bc

1 b b2 − ca

1 c c2 − ab

∣
∣

∣

∣
∣

https://dl.doubtnut.com/l/_JsBlso88Ya7p
https://dl.doubtnut.com/l/_WD281av1eT35
https://dl.doubtnut.com/l/_Su0EP55zpC14
https://dl.doubtnut.com/l/_OtuNyzCsh5sl


Watch Video Solution

36. One root of the equation 8/3

2/3 1/3 16/3`

Watch Video Solution

∣
∣
∣
∣

3x − 8 3 3

3 3x − 8 3

3 3 3x − 8

∣
∣

∣
∣

= 0si(A)

(B) (C) (D)

37. If 
 , then find the

value of 

A. 0

B. alpha beta gamma

C. alpha+beta+gamma

D. `alpha.2^n+beta.3^n+gamma.5^n

Answer: null

Watch Video Solution

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

.

https://dl.doubtnut.com/l/_OtuNyzCsh5sl
https://dl.doubtnut.com/l/_qi9MKQMrn4rm
https://dl.doubtnut.com/l/_CyV1fonGk9fv


38. about to only mathematics

Watch Video Solution

39. The three roots of the equation =0
are

Watch Video Solution

∣
∣
∣
∣

x 3 7

2 x 2

7 6 x

∣
∣

∣
∣

40. The value of the determinant  is

Watch Video Solution

∣
∣
∣
∣
∣

ka k2 + a2 1

kb k2 + b2 1

kc k2 + c2 1

∣
∣

∣

∣
∣

41. Prove that: 

(i)  

∣
∣
∣
∣
∣

1 1 1

a b c

a3 b3 c3

∣
∣

∣

∣
∣

= (a − b)(b − c)(c − a)(a + b + c)

https://dl.doubtnut.com/l/_CyV1fonGk9fv
https://dl.doubtnut.com/l/_7IukmVfZAcab
https://dl.doubtnut.com/l/_K6qnW6LZm59y
https://dl.doubtnut.com/l/_u7YZyYenUlYw
https://dl.doubtnut.com/l/_fH7z5xRYVRua


(ii)  


(iii)  


(iv) If 

Watch Video Solution

∣
∣
∣
∣
∣

a b + c a2

b c + a b2

c a + b c2

∣
∣

∣

∣
∣

= − (a + b + c)(a − b)(b − c)(c − a)

∣
∣
∣
∣

b + c a a

b c + a b

c c a + b

∣
∣

∣
∣

= 4abc

∣
∣
∣
∣
∣

1 a2 a4

1 b2 b4

1 c2 c4

∣
∣

∣

∣
∣

= (a + b)(b + c)(c + a) =
∣
∣

∣

∣
∣

1 1 1

a b c

a2 b2 c2

∣
∣

∣

∣
∣

42. If  are unequal then what is the condition that the value of the

following determinant is zero 

Watch Video Solution

a, b, c

Δ =

∣
∣

∣

∣
∣

a a2 a3 + 1

b b2 b3 + 1

c c2 c3 + 1

∣
∣

∣

∣
∣

43. Prove: 

Watch Video Solution

∣
∣
∣
∣

b + c a a

b c + a b

c c a + b

∣
∣

∣
∣

= 4abc

https://dl.doubtnut.com/l/_fH7z5xRYVRua
https://dl.doubtnut.com/l/_qdVLWqtBIEAJ
https://dl.doubtnut.com/l/_NOCniAQiwYie
https://dl.doubtnut.com/l/_RaKSfSeFkkdD


44. If  are in A.P. and 

 


 


 


 


 none of these

Watch Video Solution

a1, a2, a3, …………. a12

△1 =

∣
∣

∣
∣

a1a5 a1 a2

a2a6 a2 a3

a3a7 a3 a4

∣
∣

∣
∣

, △2 =

∣
∣

∣
∣

a2a10 a2 a3

a3a11 a3 a4

a4a12 a4 a5

∣
∣

∣
∣

then △1 : △2 =

(A)1: 2

(B)2: 1

(C)1: 1

(D)

45. If  then


(A)  (B)  (C)  (D) 

Watch Video Solution

∣
∣
∣
∣

x −2 10

−2 x 10

10 −2 x

∣
∣

∣
∣

= 0

x = 7 x = − 4 x = − 8 x = 0

46. If 

then 
is __________.

∣
∣
∣
∣
∣

xn xn+ 2 xn+ 4

yn yn+ 2 yn+ 4

zn zn+ 2 zn+ 4

∣
∣

∣

∣
∣

= ( − )( − )( − )
1

y2

1

x2

1

z2

1

y2

1

x2

1

z2

n

https://dl.doubtnut.com/l/_RaKSfSeFkkdD
https://dl.doubtnut.com/l/_b5Z6m0zOXZl8
https://dl.doubtnut.com/l/_2KiB6ZmahBov


Watch Video Solution

47. If  is a cube root of unity, then =

A. (A) -1

B. (B) i

C. (C) 

D. (D) 0

Answer: null

Watch Video Solution

ω

∣
∣
∣
∣
∣

1 − i ω2 −ω

ω2 + i ω − i

1 − 2i − ω2 ω2 − ω i − ω

∣
∣

∣

∣
∣

ω

48. If , then solution of equation 

Watch Video Solution

a ≠ b ≠ c

∣
∣
∣
∣

x − a x − b x − c

x − b x − c x − a

x − c x − a x − b

∣
∣

∣
∣

= 0  is :

https://dl.doubtnut.com/l/_2KiB6ZmahBov
https://dl.doubtnut.com/l/_ilvombXClNrf
https://dl.doubtnut.com/l/_K8dJFo1gWWPx


49. For the system of equations

 to have no solution (A) 

 (B)  (C)  (D) 

Watch Video Solution

x + y + z = 4, y + 2z = 5 and x + y + pz = q

p = 1 and q = 4 p = 1 and q ≠ 4 p ≠ 1 and q = 4

p ≠ 1 and q ≠ 4

50. If 
 and are all

different and nonzero), then prove
that 

Watch Video Solution

= ∣∣abcb
2 ^ 2bab ^ 2aca2abca2

^ 2a∣∣ = 0, (a, b, c ∈ R

a + b + c = 0.

51. If

such that and ,
 then the value of 

is _______.

Watch Video Solution

(1 + ax + bx2)
4

= a0 + a1x + a2x
2 + .... + a8x

8, wherea, b, a0, a1, , a8 ∈

a0 + a1 + a2 ≠ 0

∣
∣

∣
∣

a0 a1 a2

a1 a2 a0

a2 a0 a1

∣
∣

∣
∣

= 0 5
a

b

https://dl.doubtnut.com/l/_qFclJseAzdpF
https://dl.doubtnut.com/l/_0eGvRlbyUlbn
https://dl.doubtnut.com/l/_FXxAWieNp5GV


52. If a,b,c be the pth, qth and rth terms respectively of a H.P., the

 (A) 0 (B) 1 (C) -1 (D) none of these

Watch Video Solution

∣
∣
∣
∣
∣

bc p 1

ca q 1

ab r 1

∣
∣

∣

∣
∣

=

53. The determinant  is

independent of :-

Watch Video Solution

D =

∣
∣

∣

∣
∣

cos(α + β) −sin(α + β) cos 2β

sinα cosα sinβ

−cosα sinα cos β

∣
∣

∣

∣
∣

54. If  are in G.P. then the determinant 'Delta=|

[loga_n , loga_(n+1),loga_(n+2)],[loga_(n+3),loga_(n+4),loga_(n+5)],

[loga_(n+6),loga_(n+7),loga_(n+8)]|` is equal to- (A) -2 (B) 1 (C) -1 (D) 0

Watch Video Solution

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

https://dl.doubtnut.com/l/_FXxAWieNp5GV
https://dl.doubtnut.com/l/_8MOkL21wVD5n
https://dl.doubtnut.com/l/_EG72spwsYOUv
https://dl.doubtnut.com/l/_4cBEHwmqqd1W


55. If 
 then the real value of 
 is

__________.

Watch Video Solution

∣
∣
∣
∣
∣

x x + y x + y + z

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

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

∣
∣

∣

∣
∣

= 64, x

56. 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

57. Using properties of determinats prove that : 

Watch Video Solution

∣
∣
∣
∣
∣

x x(x2 + 1) x + 1

y y(y2 + 1) y + 1

z z(z2 + 1) z + 1

∣
∣

∣

∣
∣

= (x − y)(y − z)(z − x)(x + y + z)

https://dl.doubtnut.com/l/_0tfUwzyDKuqd
https://dl.doubtnut.com/l/_DPfJsMflTfcq
https://dl.doubtnut.com/l/_7tRGU2ohtOwC


58.  represents

(A) a straight line (B) a circle (C) a parabola (D) none of these

Watch Video Solution

∣
∣
∣
∣
∣

ax + y x y

ay + 1 y 1

0 ax + y ay + 1

∣
∣

∣

∣
∣

= 0wherea2x + 2ay + 1 ≠ 0

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


=0 then the

value of n is

Watch Video Solution

≠

∣
∣
∣
∣

a a + 1 a − 1

−b b + 1 b − 1

c c − 1 c + 1

∣
∣

∣
∣

+

∣
∣

∣

∣
∣

a + 1 b + 1 c − 1

a − 1 b − 1 c + 1

( − 1)n+ 2
a ( − 1)n+ 1

b ( − 1)nc

∣
∣

∣

∣
∣

60. If , then  (A)  (B) 

(C) `0 (D) none of these

Watch Video Solution

αr = (cos 2rπ + i sin 2rπ)
1
10

∣
∣

∣
∣

α1 α2 α4

α2 α3 α5

α3 α4 α6

∣
∣

∣
∣

= α5 α7

https://dl.doubtnut.com/l/_IMd3nAh81b0I
https://dl.doubtnut.com/l/_mYMTn8viw8EY
https://dl.doubtnut.com/l/_UjOxhar0h6Nb
https://dl.doubtnut.com/l/_rxzbR3kColbQ


61. If  are the anlges of 

= (A) 0 (B) -2 (C) 2 (D) 1

Watch Video Solution

f(x) = tanx and A, B, C

△ ABC, then

∣
∣

∣

∣

∣

∣
∣

f(A) f( )f( )

f( ) f(B)f( )

f( ) f( )f(C)

∣
∣

∣

∣

∣

∣
∣

π

4
π

4

π

4
π

4

π

4
π

4

62. If 
 , find the value of 

Watch Video Solution

|pbcaqcabr| = 0

+ + ,  p ≠ a,   q = b,   r ≠ c
p

p − a

q

q − b

r

r − c

63. Without expanding or
 evaluating show that


.

Watch Video Solution

∣
∣
∣
∣

0 b − a c − a

a − b 0 c − b

a − c b − c 0

∣
∣

∣
∣

= 0

https://dl.doubtnut.com/l/_rxzbR3kColbQ
https://dl.doubtnut.com/l/_v506QyQ4MZkF
https://dl.doubtnut.com/l/_84EcCe6SuQM0


64. If  and 

 then, 

Watch Video Solution

a, b, c, d > 0, x ∈ R

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

∣
∣
∣
∣
∣

1 1 loga

1 2 log b

1 3 log c

∣
∣

∣

∣
∣

=

65. If  


(A) 0 (B)  (C) 1 (D) none of these

Watch Video Solution

n

∑
n= 1

un = an2 + bn + c, then

∣
∣

∣
∣

u1 u2 u3

1 1 1

7 8 9

∣
∣

∣
∣

=

u1 − u2 + u3

66. If 
 are
 constants and 


 be three digit number, then

prove that 

Watch Video Solution

n

∑
n= 1

αn = an2 + bn, wherea, b

α1, α2α3 ∈ {12, 39}and25α137α2, 49α3

|α1α2α357925α137α249α3| = 0

https://dl.doubtnut.com/l/_FU5i6ONJtyQP
https://dl.doubtnut.com/l/_YSLVQisfKqPc
https://dl.doubtnut.com/l/_VnKFPZbUT2Se


67. Prove that 
represents a straight

line parallel to the y-axis.

Watch Video Solution

a ≠ 0,
∣
∣

∣

∣
∣

x + a x x

x x + a x

x x x + a2

∣
∣

∣

∣
∣

= 0

68. If 
 are polynomials such that 


then 
is____________________

Watch Video Solution

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

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

F (x) =

∣
∣

∣

∣
∣

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

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

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

∣
∣

∣

∣
∣

F ′ (x)atx = a

69. If f(x) =  then 


 is equal to

Watch Video Solution

∣
∣
∣
∣
∣

cos(x + α) cos(x + β) cos(x + γ)

sin(x + α) sin(x + β) sin(x + γ)

sin(β + γ) sin(γ + α) sin(α + β)

∣
∣

∣

∣
∣

f(θ) − 2f(ϕ) + f(ψ)

https://dl.doubtnut.com/l/_b1wEoxnlh0so
https://dl.doubtnut.com/l/_E8g0HRWF3It8
https://dl.doubtnut.com/l/_r1kzYpqxWGwY
https://dl.doubtnut.com/l/_r5E190ZFZt2t


70. The value of 
is.

Watch Video Solution

∣
∣
∣
∣
∣

2x1y1 x1y2 + x2y1 x1y3 + x3y1

x1y2 + x2y1 2x2y2 x2y3 + x3y2

x1y3 + x3y1 x2y3 + x3y2 2x3y3

∣
∣

∣

∣
∣

71. Let

where 
is constant, then find 

Watch Video Solution

g(x)∣∣f(x + c)f(x + 2c)f(x + 3c)f(c)f(2c)f(3c)f ′ (c)f ′ (2c)f ′ (3c)∣∣,

c ( lim )
x

→
0

g(x)

x

72.  then find A

and B

Watch Video Solution

 If  

∣
∣

∣

∣
∣

x2 + x x + 1 x − 2

2x2 + 3x − 1 3x 3x − 3

x2 + 2x + 3 2x − 1 2x − 1

∣
∣

∣

∣
∣

= xA + B

https://dl.doubtnut.com/l/_r5E190ZFZt2t
https://dl.doubtnut.com/l/_v8Z5Kp8QzSQL
https://dl.doubtnut.com/l/_gKUU9bh2NqcM


73. Let  and equation 

has imaginary roots . If r, s be the roots of , then 

 is

Watch Video Solution

f(x) = ax2 + bx + c, a, b, c, ∈ R f(x) − x = 0

α, β f(f(x)) − x = 0

∣
∣
∣
∣
∣

2 α δ

β 0 α

γ β 1

∣
∣

∣

∣
∣

74. IF = , then d= 


(A) 1 (B) -8 (C) 0 (D) none of these

Watch Video Solution

ax3 + bx2 + cx + d

∣
∣

∣

∣
∣

x2 (x − 1)2 (x − 2)2

(x − 1)2 (x − 2)2 (x − 3)2

(x − 2)2 (x − 3)2 (x − 4)2

∣
∣

∣

∣
∣

75. The value of  (A) 1 (B) 

 (C) sinx cosx`

Watch Video Solution

∣
∣
∣
∣
∣

cos(x − a) cos(x + a) cos x

sin(x + a) sin(x − a) sinx

cos a tanx cos a cot x cos ec2x

∣
∣

∣

∣
∣

=

sina cos a 0(D)

https://dl.doubtnut.com/l/_RWYN1ZvS1XH1
https://dl.doubtnut.com/l/_JOyqEd0U2ps9
https://dl.doubtnut.com/l/_dUxJw3OryEte
https://dl.doubtnut.com/l/_9gl6bGGDqby8


76. Choose any 9 distinct integers. These 9 integers cn be arrnanged to

form 9! Determinants each of order 3. Then sum of these 9! Determinants

is (A) 0 (B) 3! (C) lt0 (D) 9!

Watch Video Solution

77. The determinant is divisible

by

A. 

B. 

C. 

D. None of these

Answer: null

Watch Video Solution

Δ =

∣
∣

∣

∣
∣

a2(a + b) ab ac

ab b2(a + k) bc

ac bc c2(1 + k)

∣
∣

∣

∣
∣

a2

b2

c2

https://dl.doubtnut.com/l/_9gl6bGGDqby8
https://dl.doubtnut.com/l/_9sxzJXv5q4LQ
https://dl.doubtnut.com/l/_g3LoEpRFE2pe


78. If a,b,c are in G.P. then the value of  (A) 1 (B)

-1 (C)  (D) 0

Watch Video Solution

∣
∣
∣
∣

a b a + b

b c b + c

a + b b + c 0

∣
∣

∣
∣

=

a + b + c

79. If  then (A) z is purel imaginary (B) z is

purely real (C) z has equal real and imaginary parts (D) z has positive real

and imaginary parts.

Watch Video Solution

z =

∣
∣

∣
∣

1 + i 5 + 2i 3 − 2i

7i −3i 5i

1 − i 5 − 2i 3 + 2i

∣
∣

∣
∣

80.  is true of (A)  (B) 

 (C)  (D) 

Watch Video Solution

∣
∣
∣
∣
∣

3 −3i x

4 y i

0 2i − i

∣
∣

∣

∣
∣

= 18 + 11i x = 1, y = 2

x = 1, y = − 1 x = − 1, y = 1 x = 0, y = 3

https://dl.doubtnut.com/l/_g3LoEpRFE2pe
https://dl.doubtnut.com/l/_IwYcUsFQB8IJ
https://dl.doubtnut.com/l/_1sskBbv4sNfv
https://dl.doubtnut.com/l/_8K4zntAlHiwF


81. If , ,  are roots of the equation , then the

value of determinant  is

Watch Video Solution

α β γ x2(px + q) = r(x + 1)

∣
∣
∣
∣
∣

1 + α 1 1

1 1 + β 1

1 1 1 + γ

∣
∣

∣

∣
∣

82. If  the number

of solution in  is (A) one (B) two (C) three (D) none of these

Watch Video Solution

y = sin θ + √3 cos θ and

∣
∣

∣

∣
∣

1 + y 1 − y 1 − y

1 − y 1 + y 1 − y

1 − y 1 − y 1 + y

∣
∣

∣

∣
∣

= 0

[0, 2π]

83. The value of the determinant  


(A) is 0 

(B) is independent of a 

(C) depends on b only 

(D) depends on a,b,and c

Watch Video Solution

∣
∣
∣
∣
∣

(ax + a−x)
2

(ax − a−x)
2

1

(bx + b−x)
2

(bx − b−x)
2

1

(cx + c−x)
2

(cx − c−x)
2

1

∣
∣

∣

∣
∣

https://dl.doubtnut.com/l/_8K4zntAlHiwF
https://dl.doubtnut.com/l/_cmsMcsaQPM85
https://dl.doubtnut.com/l/_ee36erxCeE0L


Watch Video Solution

84. The vlaue of the determinant  (A) depends on a

(B) depends on b (C) depends on c (D) dependent of a,b,c

Watch Video Solution

∣
∣
∣
∣

b + c a a

b c + a b

c c a + b

∣
∣

∣
∣

85. If 
 are the given

determinants, then
 
 b. 
 c. 


d. 

Watch Video Solution

Delta1 = |xaxbaax|andDelta2 = |xbax|

Delta1 = 3(Delta2)2 (Delta1) = 3Delta2
d

dx

(Delta1) = 3(Delta2)
2d

dx
Delta1 = 3Delta23/2

86. Let 
 and 
 denote the sides 
 and 
 respectively of 


 . If 
 then find the value of 


.

Watch Video Solution

a,  b c BC,  CA AB

ABC |1ab1ca1bc| = 0,

sin2 A + sin2 B + sin2 C

https://dl.doubtnut.com/l/_ee36erxCeE0L
https://dl.doubtnut.com/l/_Z0Rw2iIcuj2R
https://dl.doubtnut.com/l/_fdSplyXRIBgr
https://dl.doubtnut.com/l/_XXj5zAzIkzMP


87. Without expanding show that

Watch Video Solution

∣∣b
2c2bcb + ^ 2a2cac + aa2b2aba + b∣∣ = 0

88. Let  then

f(100) is equal to

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)

∣
∣

∣

∣
∣

89. If

then 
is equal to
 
 
 


Watch Video Solution

px4 + qx3 + rx2 + sx + t = ∣∣x
2 + 3 × − 1x + 3x + 12 − × − 3x − 3x +

t 39 20 15 21

https://dl.doubtnut.com/l/_XXj5zAzIkzMP
https://dl.doubtnut.com/l/_p3scEMDNgr90
https://dl.doubtnut.com/l/_XrTfh1ZHq8ui
https://dl.doubtnut.com/l/_AyGlmSBDYzAA


90. if  then 

 is equal to

Watch Video Solution

f(x) =

∣
∣

∣

∣
∣

x − 3 2x2 − 18 3x3 − 81

x − 5 2x2 − 50 4x3 − 500

1 2 3

∣
∣

∣

∣
∣

f(1)f(3) + f(3)f(5) + f(5)f(1)

91. 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

92. Let  then 


(A)  (B)  (C) 

is divisible by n (D)  is divisible by n^2

Watch Video Solution

△ =

∣
∣

∣

∣
∣

⌊n ⌊n + 1 ⌊n + 2

⌊n + 1 ⌊n + 2 ⌊n + 3

⌊n + 2 ⌊n + 3 ⌊n + 4

∣
∣

∣

∣
∣

△ = ⌊n⌊n + 1⌊n + 2 △ = 2⌊n⌊n + 1⌊n + 2 − 4
△

(⌊n)3

− 4
△

(⌊n)3

https://dl.doubtnut.com/l/_WOBR2UyKWHLg
https://dl.doubtnut.com/l/_s02VVCpiRWYJ
https://dl.doubtnut.com/l/_eedD3jVauRkE


93. The determinant 
 (i) 


 (ii) 
 (iii) 


(iv) none

Watch Video Solution

∣
∣
∣
∣
∣

C(x, 1) C(x, 2) C(x, 3)

C(y, 1) C(y, 2) C(y, 3)

C(z, 1) C(z, 2) C(z, 3)

∣
∣

∣

∣
∣

=

xyz(x + y)(y + z)(z + x)
1

3
xyz(x + y − z)(y + z − x)

1

4

xyz(x − y)(y − z)(z − x)
1
12

94. The value of the determinant  is zero if (A) 

 (B)  (C)  (D) 

Watch Video Solution

∣
∣
∣
∣

1 + a 1 1

1 1 + a 1

1 1 1 + a

∣
∣

∣
∣

a = − 3 a = 0 a = 2 a = 1

95. The determinant 
 if 
 are in

A.P.
 
 are in G.P.
 
 are in H.P.
 
 is a root of the equation 


 
is a factor of 

Watch Video Solution

|abaα + cbα + caα + α + c0| = 0, a, b, c

a, b, c a, b, c α

ax2 + bc + c = 0 (x − α) ax2 + 2bx + c

https://dl.doubtnut.com/l/_eIVz0kKTCwok
https://dl.doubtnut.com/l/_aS3qp0hChfWS
https://dl.doubtnut.com/l/_SUxaBkFVePvS
https://dl.doubtnut.com/l/_a5VjupKsaTRU


96. Value of 
 for which system of equations 


 and 
 is consistent,

are

Watch Video Solution

'α'

x + y + z = 1, x + 2y + 4z = α x + 4y + 10z = α2

97. If  are such that , then 

Watch Video Solution

α, β and γ α + β + γ = 0

∣
∣
∣
∣
∣

1 cos γ cos β

cos γ 1 cosα

cos β cosα 1

∣
∣

∣

∣
∣

98. If  be polynomials of degree one and  are real

nubers then  (A) independent of  (B) independent

of  (C) independent  (D) independent of all 

Watch Video Solution

p(x), q(x), r(x) α, β, γ

∣
∣
∣
∣
∣

p(α) p(β) p(γ)

q(α) q(β) q(γ)

r(α) r(β) r(γ)

∣
∣

∣

∣
∣

α

β γ α, β and γ

https://dl.doubtnut.com/l/_a5VjupKsaTRU
https://dl.doubtnut.com/l/_Ibv0oBD8odoA
https://dl.doubtnut.com/l/_wrJXhp4iXuT5
https://dl.doubtnut.com/l/_IiyWvgylc2Tz


99. If  are functions such that 

 then in  is

independent of

Watch Video Solution

f(x) and g(x)

f(x + y) = f(x)g(y) + g(x)f(y),

∣
∣

∣

∣
∣

f(α) g(α) f(α + θ)

f(β) g(β) f(β + θ)

f(λ) g(λ) f(λ + θ)

∣
∣

∣

∣
∣

100. Let a,b,c be even natural numbers, then  is

a multiple of (A) 2 (B) 5 (C) 3 (D) none of these

Watch Video Solution

△ =

∣
∣

∣
∣

a − x a a + x

b − x b b + x

c − x c c + x

∣
∣

∣
∣

101. Consider the following system of equations

 Let 

, The given system of equations will have i. unique solution if  ii.

infinitely many solutions if . iii. no solution if 

a1x + b1y + c1z = d1, a2x + b2y + c2z = d2, a3x + b3y + c3z = d3

△ =
∣
∣

∣
∣

a1 b1 c1

a2 b2 c2

a3 b3 c3

∣
∣

∣
∣

, △1 =
∣
∣

∣
∣

d1 b1 c1

d2 b2 c2

d3 b3 c3

∣
∣

∣
∣

, , △2 =
∣
∣

∣
∣

a1 d1 c1

a2 d2 c2

a3 d3 c3

∣
∣

∣
∣

, , △3 =

△ ≠ 0

△ = △1 = △3 = 0

https://dl.doubtnut.com/l/_IiyWvgylc2Tz
https://dl.doubtnut.com/l/_HEBr6X5BNDMG
https://dl.doubtnut.com/l/_UGTtXj17HcfJ


and any of  is none zero. On the basis of above

informatioin answer thefollowing questions for the following system of

linear equations.

.  


The given system of equatioin has unique solution if 

(A)  


(B) 


(C) 


(D) 

Watch Video Solution

△ = 0 △1 , △2 , △3

2x + ay + 6z = 8, x + 2y + bz = 5, x + y + 3z = 4

a = 2, b = 2

a ≠ 2, b = 3

a ≠ 2, b ≠ 3

a = 2, b ≠ 3

102. Consider the following system of equations

 Let 

, The given system of equations will have i. unique solution if  ii.

infinitely many solutions if . iii. no solution if 

and any of  is none zero. On the basis of above

a1x + b1y + c1z = d1, a2x + b2y + c2z = d2, a3x + b3y + c3z = d3

△ =

∣
∣

∣
∣

a1 b1 c1

a2 b2 c2

a3 b3 c3

∣
∣

∣
∣

, △1 =

∣
∣

∣
∣

d1 b1 c1

d2 b2 c2

d3 b3 c3

∣
∣

∣
∣

, , △2 =

∣
∣

∣
∣

a1 d1 c1

a2 d2 c2

a3 d3 c3

∣
∣

∣
∣

, , △3 =

△ ≠ 0

△ = △1 = △3 = 0

△ = 0 △1 , △2 , △3

https://dl.doubtnut.com/l/_UGTtXj17HcfJ
https://dl.doubtnut.com/l/_eaxHcxo4ajLz


informatioin answer thefollowing questions for the following system of

linear equations.

.  


The given system of equatioin has unique solution if 

(A)  


(B) 


(C) 


(D) 

Watch Video Solution

2x + ay + 6z = 8, x + 2y + bz = 5, x + y + 3z = 4

a = 2, b = 2

a ≠ 2, b = 3

a ≠ 2, b ≠ 3

a = 2, b ≠ 3

103. Consider the following system of equations

 Let 

, The given system of equations will have i. unique solution if  ii.

infinitely many solutions if . iii. no solution if 

and any of  is none zero. On the basis of above

informatioin answer thefollowing questions for the following system of

a1x + b1y + c1z = d1, a2x + b2y + c2z = d2, a3x + b3y + c3z = d3

△ =

∣
∣

∣
∣

a1 b1 c1

a2 b2 c2

a3 b3 c3

∣
∣

∣
∣

, △1 =

∣
∣

∣
∣

d1 b1 c1

d2 b2 c2

d3 b3 c3

∣
∣

∣
∣

, , △2 =

∣
∣

∣
∣

a1 d1 c1

a2 d2 c2

a3 d3 c3

∣
∣

∣
∣

, , △3 =

△ ≠ 0

△ = △1 = △3 = 0

△ = 0 △1 , △2 , △3

https://dl.doubtnut.com/l/_eaxHcxo4ajLz
https://dl.doubtnut.com/l/_YaDsH4iTh0Md


linear equations.

.  


The given system of equatioin has unique solution if 

(A)  


(B) 


(C) 


(D) 

Watch Video Solution

2x + ay + 6z = 8, x + 2y + bz = 5, x + y + 3z = 4

a = 2, b = 2

a ≠ 2, b = 3

a ≠ 2, b ≠ 3

a = 2, b ≠ 3

104. Consider the following system of equations

 Let 

, The given system of equations will have i. unique solution if  ii.

infinitely many solutions if . iii. no solution if 

and any of  is none zero. On the basis of above

informatioin answer thefollowing questions for the following system of

linear equations.

a1x + b1y + c1z = d1, a2x + b2y + c2z = d2, a3x + b3y + c3z = d3

△ =

∣
∣

∣
∣

a1 b1 c1

a2 b2 c2

a3 b3 c3

∣
∣

∣
∣

, △1 =

∣
∣

∣
∣

d1 b1 c1

d2 b2 c2

d3 b3 c3

∣
∣

∣
∣

, , △2 =

∣
∣

∣
∣

a1 d1 c1

a2 d2 c2

a3 d3 c3

∣
∣

∣
∣

, , △3 =

△ ≠ 0

△ = △1 = △3 = 0

△ = 0 △1 , △2 , △3

https://dl.doubtnut.com/l/_YaDsH4iTh0Md
https://dl.doubtnut.com/l/_u0IU5QtCmOLx


.  


The given system of equatioin has unique solution if 

(A)  


(B) 


(C) 


(D) 

Watch Video Solution

2x + ay + 6z = 8, x + 2y + bz = 5, x + y + 3z = 4

a = 2, b = 2

a ≠ 2, b = 3

a ≠ 2, b ≠ 3

a = 2, b ≠ 3

105. Consider the following system of equations

 Let 

, The given system of equations will have i. unique solution if  ii.

infinitely many solutions if . iii. no solution if 

and any of  is none zero. On the basis of above

informatioin answer thefollowing questions for the following system of

linear equations.

.  


a1x + b1y + c1z = d1, a2x + b2y + c2z = d2, a3x + b3y + c3z = d3

△ =

∣
∣

∣
∣

a1 b1 c1

a2 b2 c2

a3 b3 c3

∣
∣

∣
∣

, △1 =

∣
∣

∣
∣

d1 b1 c1

d2 b2 c2

d3 b3 c3

∣
∣

∣
∣

, , △2 =

∣
∣

∣
∣

a1 d1 c1

a2 d2 c2

a3 d3 c3

∣
∣

∣
∣

, , △3 =

△ ≠ 0

△ = △1 = △3 = 0

△ = 0 △1 , △2 , △3

x + y + z = 6, x + 2y + 3z = 14, 2x + 5y + λ = μ

https://dl.doubtnut.com/l/_u0IU5QtCmOLx
https://dl.doubtnut.com/l/_7VyCDNG0uQJ7


The given system of equations has infinite solution if 

(A)  


(B) 


(C)  


(D)

Watch Video Solution

λ = 8, μ = 36

λ ≠ 8, μεR

λ = 8, μ ≠ 36

λ ≠ 8, μ ≠ 36

106. Consider the following system of equations

 Let 

, The given system of equations will have i. unique solution if  ii.

infinitely many solutions if . iii. no solution if 

and any of  is none zero. On the basis of above

informatioin answer thefollowing questions for the following system of

linear equations.




The given system of equations has no solution if 

a1x + b1y + c1z = d1, a2x + b2y + c2z = d2, a3x + b3y + c3z = d3

△ =

∣
∣

∣
∣

a1 b1 c1

a2 b2 c2

a3 b3 c3

∣
∣

∣
∣

, △1 =

∣
∣

∣
∣

d1 b1 c1

d2 b2 c2

d3 b3 c3

∣
∣

∣
∣

, , △2 =

∣
∣

∣
∣

a1 d1 c1

a2 d2 c2

a3 d3 c3

∣
∣

∣
∣

, , △3 =

△ ≠ 0

△ = △1 = △3 = 0

△ = 0 △1 , △2 , △3

x + y + z = 6, x + 2y + 3z = 14, 2x + 5y + λ = μ

https://dl.doubtnut.com/l/_7VyCDNG0uQJ7
https://dl.doubtnut.com/l/_9qobmNNIzBIo


(A)  


(B)  


(C)  


(D) 

Watch Video Solution

λ = 8, μ = 10

λ ≠ 8, μεR

λ = 8, μ ≠ 10

λ ≠ 8, μ ≠ 10

107. Consider the following system of equations

 Let 

, The given system of equations will have i. unique solution if  ii.

infinitely many solutions if . iii. no solution if 

and any of  is none zero. On the basis of above

informatioin answer thefollowing questions for the following system of

linear equations.

.  


The given system of equations has infinite solution if 

(A)  


a1x + b1y + c1z = d1, a2x + b2y + c2z = d2, a3x + b3y + c3z = d3

△ =

∣
∣

∣
∣

a1 b1 c1

a2 b2 c2

a3 b3 c3

∣
∣

∣
∣

, △1 =

∣
∣

∣
∣

d1 b1 c1

d2 b2 c2

d3 b3 c3

∣
∣

∣
∣

, , △2 =

∣
∣

∣
∣

a1 d1 c1

a2 d2 c2

a3 d3 c3

∣
∣

∣
∣

, , △3 =

△ ≠ 0

△ = △1 = △3 = 0

△ = 0 △1 , △2 , △3

x + y + z = 6, x + 2y + 3z = 14, 2x + 5y + λ = μ

λ = 8, μ = 36

https://dl.doubtnut.com/l/_9qobmNNIzBIo
https://dl.doubtnut.com/l/_3dzrjDcz2oHh


(B) 


(C)  


(D)

Watch Video Solution

λ ≠ 8, μεR

λ = 8, μ ≠ 36

λ ≠ 8, μ ≠ 36

108. Consider the following system of equations

 Let 

, The given system of equations will have i. unique solution if  ii.

infinitely many solutions if . iii. no solution if 

and any of  is none zero. On the basis of above

informatioin answer thefollowing questions for the following system of

linear equations.

.  


The given system of equatioin has unique solution if 

(A)  


(B) 


a1x + b1y + c1z = d1, a2x + b2y + c2z = d2, a3x + b3y + c3z = d3

△ =

∣
∣

∣
∣

a1 b1 c1

a2 b2 c2

a3 b3 c3

∣
∣

∣
∣

, △1 =

∣
∣

∣
∣

d1 b1 c1

d2 b2 c2

d3 b3 c3

∣
∣

∣
∣

, , △2 =

∣
∣

∣
∣

a1 d1 c1

a2 d2 c2

a3 d3 c3

∣
∣

∣
∣

, , △3 =

△ ≠ 0

△ = △1 = △3 = 0

△ = 0 △1 , △2 , △3

2x + ay + 6z = 8, x + 2y + bz = 5, x + y + 3z = 4

a = 2, b = 2

a ≠ 2, b = 3

https://dl.doubtnut.com/l/_3dzrjDcz2oHh
https://dl.doubtnut.com/l/_RD5eGOuy3ne8


(C) 


(D) 

Watch Video Solution

a ≠ 2, b ≠ 3

a = 2, b ≠ 3

109. Consider the following system of equations

 Let 

, The given system of equations will have i. unique solution if  ii.

infinitely many solutions if . iii. no solution if 

and any of  is none zero. On the basis of above

informatioin answer thefollowing questions for the following system of

linear equations.




The given system of equations has no solution if 

(A)  


(B)  


a1x + b1y + c1z = d1, a2x + b2y + c2z = d2, a3x + b3y + c3z = d3

△ =

∣
∣

∣
∣

a1 b1 c1

a2 b2 c2

a3 b3 c3

∣
∣

∣
∣

, △1 =

∣
∣

∣
∣

d1 b1 c1

d2 b2 c2

d3 b3 c3

∣
∣

∣
∣

, , △2 =

∣
∣

∣
∣

a1 d1 c1

a2 d2 c2

a3 d3 c3

∣
∣

∣
∣

, , △3 =

△ ≠ 0

△ = △1 = △3 = 0

△ = 0 △1 , △2 , △3

x + y + z = 6, x + 2y + 3z = 14, 2x + 5y + λ = μ

λ = 8, μ = 10

λ ≠ 8, μεR

https://dl.doubtnut.com/l/_RD5eGOuy3ne8
https://dl.doubtnut.com/l/_NgLVkhQQl5Uo


(C)  


(D) 

Watch Video Solution

λ = 8, μ ≠ 10

λ ≠ 8, μ ≠ 10

110. 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

111. about to only mathematics

Watch Video Solution

112. If 
 , find the value of 

Watch Video Solution

|pbcaqcabr| = 0

+ + ,  p ≠ a,   q = b,   r ≠ c
p

p − a

q

q − b

r

r − c

https://dl.doubtnut.com/l/_NgLVkhQQl5Uo
https://dl.doubtnut.com/l/_wnULzQXQsYH5
https://dl.doubtnut.com/l/_cMYEG2GOH1QW
https://dl.doubtnut.com/l/_tNsb9csgX3YD


113. Prove that:

Watch Video Solution

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

114. If  Then the value of

1/1020[(f(100))/(f(99))]` is

Watch Video Solution

f(n) =

∣
∣

∣

∣
∣

n ! (n + 1) ! (n + 2) !

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

(n + 2) ! (n + 3) ! (n + 4) !

∣
∣

∣

∣
∣

115. If , then  is equal to

Watch Video Solution

f(x) =
∣
∣

∣

∣
∣

x 1 1

0 1 + x 1

−x2 1 + x 1 + x

∣
∣

∣

∣
∣

f(100)
1

104

https://dl.doubtnut.com/l/_tNsb9csgX3YD
https://dl.doubtnut.com/l/_yUIbRkDE3mch
https://dl.doubtnut.com/l/_N6a3vUurnWfC
https://dl.doubtnut.com/l/_j3TS2K4eVmIU


116. Let , then

the value of  is

Watch Video Solution

D =
∣
∣

∣
∣

a1 b1 c1

a2 b2 c2

a3 b3 c3

∣
∣

∣
∣

, D1 =
∣
∣

∣

∣
∣

a1 + pb1 b1 + qc1 c1 + ra1

a2 + pb2 b2 + qc2 c2 + ra2

a3 + pb3 b3 + qc3 c3 + ra3

∣
∣

∣

∣
∣

2010D − D1

D1

117. Assertion: , Reason value of a determinnt is 0 when any two

ros or columns are identical. (A) Both A and R are true and R is the correct

explanation of A (B) Both A and R are true R is not te correct explanation

of A (C) A is true but R is false. (D) A is false but R is true.

Watch Video Solution

△ = 0

118. The determinant 
if


Watch Video Solution

|xp + yxyyp + zyz0xp + yyp + z| = 0 x, y, z

https://dl.doubtnut.com/l/_bU4004AlOxMZ
https://dl.doubtnut.com/l/_fE4QkT1lavSC
https://dl.doubtnut.com/l/_slYMplACueeX


119. The parameter on which the value of the determinant

does not depend is 
b. 
c. 
d. 

Watch Video Solution

∣∣ 1 a a2],[cos(p − d)x cos px,cos(p + d)x],[sin(p − d)x sinpx sin(p +

a p d x

120. find the value of the determinant  Where 


a,b and c are respectively the pth qth and rth terms of a harmonic

progression.

Watch Video Solution

∣
∣
∣
∣
∣

bc ca ab

p q r

1 1 1

∣
∣

∣

∣
∣

121. 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 

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/_YNWol9vYgw5R
https://dl.doubtnut.com/l/_BHmIKV3Yj3nz
https://dl.doubtnut.com/l/_ph6qT5I3Z0D9


Watch Video Solution

122. 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 

Watch Video Solution

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)

123. 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 

Watch Video Solution

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/_ph6qT5I3Z0D9
https://dl.doubtnut.com/l/_UneWMMipLZkn
https://dl.doubtnut.com/l/_MjwTUhcRAPuC


124. If  then

f(100) is equal to -

A. 0

B. 1

C. 100

D. -100

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)

∣
∣

∣

∣
∣

,

125. If the system of equations


has a nonzero solution,

then the possible value of 
are
a. 
b. 
c. 
d. 

Watch Video Solution

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

k −1, 2 1, 2 0, 1 −1, 1

https://dl.doubtnut.com/l/_dbco4XwzeRB5
https://dl.doubtnut.com/l/_bJjpGd1HRbS7


126. The value of the determinant

Watch Video Solution

∣
∣
∣
∣
∣
∣

sin θ cos θ sin 2θ

sin(θ + ) cos(θ + ) sin(2θ + )

sin(θ − ) cos(θ − ) sin(2θ − )

∣
∣

∣

∣

∣
∣

2π
3

2π
3

4π
3

2π
3

2π
3

4π
3

127. The number of distinct real roots of


 in the interval


is
0 (b) 2
(c) 1 (d) 3

Watch Video Solution

|sinx cos x cos x cos x sinx cos x cos x cos x sinx| = 0

− ≤ x ≤
π

4

π

4

128. Let a,b,c be real numbers with . Then show that the

equation 

 


represents a straight line .

W t h Vid S l ti

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

https://dl.doubtnut.com/l/_uBXkQ1AHQWd7
https://dl.doubtnut.com/l/_rCMrvvqhLsMy
https://dl.doubtnut.com/l/_TguERFifwdMy


Watch Video Solution

129. If the system of equations 
 and 

has infinite solutions, then the value of 
is 

(a) 
(b) 1
(c) 0 (d)
no real values

Watch Video Solution

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

a

−1

130. Given  then

value of  such that given system of equations has no solution, is

Watch Video Solution

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

λ

https://dl.doubtnut.com/l/_TguERFifwdMy
https://dl.doubtnut.com/l/_oUMWrW1yexll
https://dl.doubtnut.com/l/_7HchhBgIDiP1

