
MATHS

BOOKS - ARIHANT PRAKASHAN

DETERMINANTS

Topic 1 Practice Questions 1 Mark Questions

1. IF 

then write the value of a.

Watch Video Solution

∣
∣
∣
∣
∣

1 + x x x2

x 1 + x x2

x2 x 1 + x

∣
∣ 
∣ 
∣
∣

= a + bx + cx2 + dx
3 + ex4 + fx5

2. If evey element of a third order determinant of value 8 is multiplied

by 2, then write the value of the new determinant.

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_T5WZ8EJJZsQ1
https://dl.doubtnut.com/l/_88zI919eNDRY


Watch Video Solution

3. IF  is a singular matrix, then write the value of 

Watch Video Solution

⎡
⎢
⎣

3 5 3

2 4 2

λ 7 6

⎤
⎥
⎦

λ

4. if  is the element in the ith row and jth column of a 3rd order

determinant whose value is 1 and  is the cofactor of  then what is

value of ?

Watch Video Solution

aij

cij aij

a11(c11 + c21) + a12(c12 + c22) + a13(c13 + c23)

5. Determine the maximum value of 

Watch Video Solution

∣
∣
∣

cos x sinx

−sinx cos x − 1

∣
∣
∣

https://dl.doubtnut.com/l/_88zI919eNDRY
https://dl.doubtnut.com/l/_p7Z5zdmw9012
https://dl.doubtnut.com/l/_qKxI8CzscRjq
https://dl.doubtnut.com/l/_tv39ryFg0p9m


6. Write the value of k, if 

Watch Video Solution

∣
∣
∣
∣

aa1 aa2 aa3

ab1 ab2 ab3

ac1 ac2 ac3

∣
∣ 
∣
∣

= k

∣
∣ 
∣
∣

a1 b1 c1

a2 b2 c2

a3 b3 c3

∣
∣ 
∣
∣

7. Evaluate the following determinants. 

Watch Video Solution

⎡
⎢
⎣

1 ω ω2

ω ω2 1

ω2 1 ω

⎤
⎥
⎦

8. Evaluate the following : 

Watch Video Solution

⎡
⎢
⎣

sin2 θ cos2 θ 1

cos2 θ sin2 θ 1

−10 12 2

⎤
⎥
⎦

https://dl.doubtnut.com/l/_PUuCce9BnOYs
https://dl.doubtnut.com/l/_FgPRJWVZEFNo
https://dl.doubtnut.com/l/_XBgHE9B7LvXW


9. IF  are the complex cube roots of unity, write the value of

the following determinant. 

Watch Video Solution

ω and ω2

∣
∣
∣
∣
∣

cos2 x −1 sin2 x

−2 1 1

ω ω2 1

∣
∣ 
∣ 
∣
∣

10. If evey element of a third order determinant of value 8 is

multiplied by 2, then write the value of the new determinant.

Watch Video Solution

11. If all the elements on the two diagonals of a third order

determinant are zero, then what is the value of the determinant.

Watch Video Solution

https://dl.doubtnut.com/l/_JhoJ0RxvVrjU
https://dl.doubtnut.com/l/_4ljxro1LVqkZ
https://dl.doubtnut.com/l/_Say4f9TQutFk


12. IF the coafactor and minor of each element of a second order

determinant are same, then what is the value of the element is the

second row and �rst column of determinant.

Watch Video Solution

13. Without expanding , show that 

Watch Video Solution

∣
∣
∣
∣
∣

x a x + a

y b y + b

z c z + a

∣
∣ 
∣ 
∣
∣

= 0

14. Fill in the blanks with appropriate answer from the brackes.

=_______

Watch Video Solution

⎡
⎢
⎣

1 a b + c

1 b c + a

1 c a + b

⎤
⎥
⎦

https://dl.doubtnut.com/l/_NsltIU4540rG
https://dl.doubtnut.com/l/_iBPglUeso9QF
https://dl.doubtnut.com/l/_ZjcPgjq847j8
https://dl.doubtnut.com/l/_LVvxoITKPPvI


Topic 1 Practice Questions 4 Mark Questions

15. Find the equation of the line joining (2,3) and (-1,2) using

determinants.

Watch Video Solution

16. For what value of matrix  is a singular matrix?

Watch Video Solution

[
6 − x 4

3 − x 1
]

1. Solve the following : =0

Watch Video Solution

⎡
⎢
⎣

x + 1 ω ω2

ω x + ω2 1

ω2 1 x + ω

⎤
⎥
⎦

https://dl.doubtnut.com/l/_LVvxoITKPPvI
https://dl.doubtnut.com/l/_cNupLYCLLWej
https://dl.doubtnut.com/l/_WVqFcPDqF3bE


2. Prove that the following.

Watch Video Solution

⎡
⎢
⎣

a − b − c 2a 2a

2b b − c − a 2b

2c 2c c − a − b

⎤
⎥
⎦

= (a + b + c)
3

3. Show that  is a factor of 

Watch Video Solution

(a + 1)

∣
∣ 
∣ 
∣
∣

(a + 1) 2 3

1 a + 1 3

3 −6 a + 1

∣
∣ 
∣ 
∣
∣

4. Prove that the following.

Watch Video Solution

⎡
⎢
⎣

a b c

x y z

p q r

⎤
⎥
⎦

=
⎡
⎢
⎣

y b q

x a p

z c r

⎤
⎥
⎦

=
⎡
⎢
⎣

x y z

p q r

a b c

⎤
⎥
⎦

https://dl.doubtnut.com/l/_cGjsUsChFCWx
https://dl.doubtnut.com/l/_kE4yF7XbGbsI
https://dl.doubtnut.com/l/_ZxSZawayOstN


5. Find the value of  without expanding.

Watch Video Solution

∣
∣
∣
∣

17 58 97

19 60 99

18 59 98

∣
∣ 
∣
∣

6. Solve for x, 

Watch Video Solution

∣
∣
∣
∣

15 − 2x 11 10

11 − 3x 17 16

7 − x 14 13

∣
∣ 
∣
∣

= 0

7. Find the value of k if the points (k+1,1),(2k+1,3) and (2k+2,2k) are

collinear.

Watch Video Solution

https://dl.doubtnut.com/l/_zzJYTNbFRydu
https://dl.doubtnut.com/l/_ABGoYqfar93l
https://dl.doubtnut.com/l/_36bJEbiqCdhC


Topic 1 Practice Questions 6 Mark Questions

8. Evaluate the following determinants: 

Watch Video Solution

⎡
⎢⎢
⎣

12 22 32

22 32 42

32 42 52

⎤
⎥ ⎥
⎦

9. Find the inverse of 

Watch Video Solution

⎡
⎢
⎣

3 −2 3

2 1 −1

4 −3 2

⎤
⎥
⎦

1. Prove the following: 

  

=

⎡
⎢⎢
⎣

(b + c)2
a2 bc

(c + a)2
b2 ca

(a + b)2
c2 ab

⎤
⎥ ⎥
⎦

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

https://dl.doubtnut.com/l/_jzRzp91M8XaI
https://dl.doubtnut.com/l/_FBuakm1cXexk
https://dl.doubtnut.com/l/_m3p9BhmEivDt


Watch Video Solution

2. Show that 

Watch Video Solution

∣
∣
∣
∣
∣

(b + c)2
a2 a2

b2 (c + a)2
b2

c2 c2 (a + b)2

∣
∣ 
∣ 
∣
∣

= 2abc(a + b + c)
3

3. Prove that the following.   

= abc(1+1/a+/b+1/c)

Watch Video Solution

⎡
⎢
⎣

1 + a 1 1

1 1 + b 1

1 1 1 + c

⎤
⎥
⎦

4. Prove that

∣
∣
∣
∣
∣

x y z

x2 y2 z2

yz zx xy

∣
∣ 
∣ 
∣
∣

=

∣
∣ 
∣ 
∣
∣

1 1 1

x2 y2 z2

x3 y3 z3

∣
∣ 
∣ 
∣
∣

= (x − y)(y − z)(z − x)(xy + yz + zx)

https://dl.doubtnut.com/l/_m3p9BhmEivDt
https://dl.doubtnut.com/l/_xuXkK3WVIEki
https://dl.doubtnut.com/l/_dM6ORTbRStHj
https://dl.doubtnut.com/l/_6LrsaucVMrlM


Watch Video Solution

5. If a, b and c are all positive real, then prove that minimum value of

determinant 

 = 

Watch Video Solution

∣
∣
∣
∣
∣

a2 + 1 ab ac

ab b2 + 1 bc

ac bc c2 + 1

∣
∣ 
∣ 
∣
∣

1 + a2 + b2 + c2

6. Prove the following: 

  

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

Watch Video Solution

⎡
⎢
⎣

a + b + c −c −b

−c a + b + c −a

−b −a a + b + c

⎤
⎥
⎦

https://dl.doubtnut.com/l/_6LrsaucVMrlM
https://dl.doubtnut.com/l/_agSq44brVuYh
https://dl.doubtnut.com/l/_W4tMSRh77VXN


Topic Test 1

7. Let a,b and c are real number and 

Watch Video Solution

Δ =

∣
∣ 
∣
∣

b + c c + a a + b

c + a a + b b + c

a + b b + c c + a

∣
∣ 
∣
∣

= 0

1. IF  then write the value of [AB].

Watch Video Solution

A = [
1 2

3 −1
] and B = [

1 3

−1 1
]

2. IF  then write the cofactor of the element 

 of its 2nd row.

Watch Video Solution

A =
⎡
⎢
⎣

5 6 −3

−4 3 2

−4 −7 3

⎤
⎥
⎦

a21

https://dl.doubtnut.com/l/_r7TGlctGgjmc
https://dl.doubtnut.com/l/_PHP45wC04l8m
https://dl.doubtnut.com/l/_5vzZaIhcVX7h


3. If then write the value of x.

Watch Video Solution

[
x + 1 x − 1

x − 3 x + 2
] = [

4 −1

1 3
]

4. If  then write the minor of element 

Watch Video Solution

Δ =
⎡
⎢
⎣

1 2 3

2 0 1

5 3 8

⎤
⎥
⎦

a23

5. Write the value of the determinant 

Watch Video Solution

∣
∣
∣

p p + 1

p − 1 p

∣
∣
∣

6. Using properties of determinants prove that 

Watch Video Solution

∣
∣
∣
∣
∣

a2 + 2a 2a + 1 1

2a + 1 a + 2 1

3 3 1

∣
∣ 
∣ 
∣
∣

= (a − 1)3

https://dl.doubtnut.com/l/_u08iZvAPHmwY
https://dl.doubtnut.com/l/_k3t9tFL5kv8u
https://dl.doubtnut.com/l/_kq3rKFUm38js
https://dl.doubtnut.com/l/_guJfdxQYdzQD


Watch Video Solution

7. Prove that the following. =-2

Watch Video Solution

⎡
⎢
⎣

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

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

(a + 3)(a + 4) a + 4 1

⎤
⎥
⎦

8. Using properties of determinants prove that 

Watch Video Solution

∣
∣
∣
∣
∣

a + x y z

x a + y z

x y a + z

∣
∣ 
∣ 
∣
∣

= a2(a + x + y + z)

9. Find the ara of the triangle, whose vertices are (3,8) (-4,2) and (5,1).

Watch Video Solution

https://dl.doubtnut.com/l/_guJfdxQYdzQD
https://dl.doubtnut.com/l/_rp15HykmAl8J
https://dl.doubtnut.com/l/_Cxar2X4A1zsU
https://dl.doubtnut.com/l/_Mef144XcqDIp


Topic 2 Practice Questions 1 Mark Questions

Topic 2 Practice Questions 4 Mark Questions

10. IF the area of a triangle with vertices (-3,0) (3,0) and (0,k) is 9 sq

units. Then �nd k.

Watch Video Solution

1. If A is a  matrix and , then which matrix is represented

by ?

Watch Video Solution

3 × 3 |A| = 2

A × adjA

2. Can the inverse of the matrix  be found?

Watch Video Solution

[
1 2

0 4
]

https://dl.doubtnut.com/l/_4qr8OYxEwOy0
https://dl.doubtnut.com/l/_mSzAYzAjGAEr
https://dl.doubtnut.com/l/_m0prAAwiYKDa


1. If the matrix A is such that  then �nd A.

Watch Video Solution

[
1 −1

2 3
]A = [

−4 1

7 7
]

2. Find the inverse of 

Watch Video Solution

[
2 5

1 3
]

3. Find the inverse of the matrix 

Watch Video Solution

[
4 −2

3 1
]

4. Test whether the following system of equations have non zero

solution. Write the solution set. 

  2x + 3y + 4z = 0

https://dl.doubtnut.com/l/_HDKaKTQEutsV
https://dl.doubtnut.com/l/_Gws6I2ec0sAB
https://dl.doubtnut.com/l/_cycOuFCkrWl9
https://dl.doubtnut.com/l/_SkP1TV8Ex2VQ


  

Watch Video Solution

x − 2y − 3z = 0

3x + y − 8z = 0

5. If a system of equations   

 has in�nitely many solutions, then �nd the values

of .

Watch Video Solution

λx + 3y = 0

x + (λ − 2)y = 0

λ

6. Find the adjoint of the following matrix. 

Watch Video Solution

⎡
⎢
⎣

1 −1 2

2 3 5

−2 0 1

⎤
⎥
⎦

https://dl.doubtnut.com/l/_SkP1TV8Ex2VQ
https://dl.doubtnut.com/l/_DHaPrggDZVum
https://dl.doubtnut.com/l/_hT9ka1zeSK3h


Topic 2 Practice Questions 6 Mark Questions

7. Test the consistency of the following system of equations 

Watch Video Solution

3x − y = 5 and 6x − 2y = 3

1. Solve by matrix inversion method. 

  

  

Watch Video Solution

x − 2y = 3

3x + 4y − z = − 2

5x − 3z = − 1

2. Solve the following system of equations by the matrix inversion

method. 

  x + y + z = 4

https://dl.doubtnut.com/l/_9GzAL11v6upy
https://dl.doubtnut.com/l/_dVlODwHnEmwY
https://dl.doubtnut.com/l/_LElSdSI8cxo1


  

and 

Watch Video Solution

2x − y + 3z = 1

3x + 2y − z = 1

3. Solve the matrix inversion method 

Watch Video Solution

x + 2y + 3z = 8, 2x + y + z = 8 and x + y + 2z = 6

4. Solve by matrix inversion method. 

  

  

Watch Video Solution

x + y + z = 2

2x + y + z = 4

x + y − z = 1

https://dl.doubtnut.com/l/_LElSdSI8cxo1
https://dl.doubtnut.com/l/_eBblKbGTZQpj
https://dl.doubtnut.com/l/_qU4BQb1XcW0C


Topic Test 2

5. Solve the following system of equations by the matrix inversion

method. 

  

  

Watch Video Solution

x − y + z = 4

2x + y − 3z = 0

x + y + z = 2

6. Solve the following system of equations by matrix inversion

method, where 

View Text Solution

x ≠ 0, y ≠ 0 and z ≠ 0

1. If  verify that A. (adjA) =(adj A).A=

W h Vid S l i

A = [
3 1

7 5
] |A|. I

https://dl.doubtnut.com/l/_HKZuDYeA8r38
https://dl.doubtnut.com/l/_xf9YjejwmPzR
https://dl.doubtnut.com/l/_YCC1OMU3ptot


Watch Video Solution

2. Find the inverse of the matrix 

Watch Video Solution

A = [
2 −3

−4 7
]

3. Find the matrix A satisfying the equation 

Watch Video Solution

[
2 1

3 2
]. A. [

−3 2

5 −3
] = [

1 0

0 1
]

4. Find the adjoint of the matrix  and hence

show that A (adj A)=

Watch Video Solution

A =
⎡
⎢
⎣

−1 −2 −2

2 1 −2

2 −2 1

⎤
⎥
⎦

|A|I

https://dl.doubtnut.com/l/_YCC1OMU3ptot
https://dl.doubtnut.com/l/_t0DjUsYisEvA
https://dl.doubtnut.com/l/_T8igtMAKP4JO
https://dl.doubtnut.com/l/_XfNE4uf8s92L


5. Using matrix method solve the following system of linear equations

  

  

Watch Video Solution

5x + y − 7 = 0

4x − 2y − 3z = 5

7x + 2y + 2z = 7

6. Solve the following by matrix inversin method. 

  

  

Watch Video Solution

x − 2y = 3

3x + 4y − z = − 2

5x − 3z = − 1

7. Suppose  Then

�nd BA and use this to solve the syetm of equations 

A =
⎡
⎢
⎣

2 2 −4

−4 2 −4

2 −1 5

⎤
⎥
⎦

and B =
⎡
⎢
⎣

1 −1 0

2 3 4

0 1 2

⎤
⎥
⎦

https://dl.doubtnut.com/l/_VevKvBpgzvCI
https://dl.doubtnut.com/l/_haNS7kenrfvH
https://dl.doubtnut.com/l/_w3v2gXJiEdOA


Chapter Test 1 Mark Questions

  

  

Watch Video Solution

y + 2x = 7

x − y = 3

2x + 3y + 4z = 17

8. If x,y and z are di�erent and 

 then show that 

Watch Video Solution

Δ =

∣
∣ 
∣ 
∣
∣

x x2 1 + x3

y y2 1 + y3

z z2 1 + z3

∣
∣ 
∣ 
∣
∣

= 0 1 + xyz = 0

1. If  then  exist for which value of ?

Watch Video Solution

∣
∣
∣
∣

2 λ −3

0 2 5

1 1 3

∣
∣ 
∣
∣

A− 1 λ

https://dl.doubtnut.com/l/_w3v2gXJiEdOA
https://dl.doubtnut.com/l/_0slDRPJws8OM
https://dl.doubtnut.com/l/_McaFs26FBjpU


2. Evaluate the following determinants. 

Watch Video Solution

⎡
⎢
⎣

2 3 1

0 0 0

−1 2 0

⎤
⎥
⎦

3. Can the inverse of the matrices  be found?

Watch Video Solution

∣
∣
∣
∣

1 0 0

0 1 0

0 0 1

∣
∣ 
∣
∣

4. Find the area of the triangle, whose vertices are (-2,-3) , (3,2) and

(-1,-8)

Watch Video Solution

5. Evaulate 

Watch Video Solution

∣
∣
∣

cos 15∘ , sin 15∘

sin 75∘ , cos 75∘

∣
∣
∣

https://dl.doubtnut.com/l/_524tijRuYhPO
https://dl.doubtnut.com/l/_MvAK1X5khauA
https://dl.doubtnut.com/l/_O4FvYV8h5V4h
https://dl.doubtnut.com/l/_CT4fchsDckq4


Chapter Test 4 Mark Questions

6. Evaluate consistency and solvability by matrix method. 

  

  

Watch Video Solution

x + y + z = 4

2x + 5y − 2z = 3

x + 7y − 7z = 5

1. Prove the following : =0

Watch Video Solution

⎡
⎢
⎣

sinα cosα cos(α + δ)

sinβ cos β cos(β + δ)

sinα cos γ cos(γ + δ)

⎤
⎥
⎦

2. Solve 
⎡
⎢
⎣

a + x a − x a − x

a − x a + x a − x

a − x a − x a + x

⎤
⎥
⎦

= 0

https://dl.doubtnut.com/l/_CT4fchsDckq4
https://dl.doubtnut.com/l/_vDMyaLuVt8Ul
https://dl.doubtnut.com/l/_FarIRDXabWIa
https://dl.doubtnut.com/l/_DjtlF2X0dv7p


Watch Video Solution

3. Find the adjoint of the following matrix. 

Watch Video Solution

⎡
⎢
⎣

1 −1 2

2 3 5

−2 0 1

⎤
⎥
⎦

4. If , and,  are vertices of an equilateral

triangle whose each side is equal to a, then prove that

.

Watch Video Solution

A(x1, y1), B(x2, y2) C(x3, y3)

∣
∣
∣
∣
∣

x1 y1 2

x2 y2 2

x3 y3 2

∣
∣ 
∣ 
∣
∣

2

= 3a4

5. Given  compute  and show that A = [
2 −3

−4 7
] A− 1

2A− 1 = 9I − A

https://dl.doubtnut.com/l/_DjtlF2X0dv7p
https://dl.doubtnut.com/l/_adHYY89NRHYk
https://dl.doubtnut.com/l/_SMeBkVNHQx8R
https://dl.doubtnut.com/l/_HZF1dho4ZYLG


Chapter Test 6 Mark Questions

Watch Video Solution

6. Eliminate x,y,z from 

a=x/y-z, b=y/z-x, c=z/x-y

Watch Video Solution

7. If  then show that 

Watch Video Solution

A =
⎡
⎢
⎣

1 −1 1

2 −1 0

1 0 0

⎤
⎥
⎦

A− 1 = A2

1. Suppose  then �nd

BA and use these to solve the system of equations 

A =
⎡
⎢
⎣

2 2 −4

−4 2 −4

2 −1 5

⎤
⎥
⎦

and B =
⎡
⎢
⎣

1 −1 0

2 3 4

0 1 2

⎤
⎥
⎦

https://dl.doubtnut.com/l/_HZF1dho4ZYLG
https://dl.doubtnut.com/l/_RkQxONwmOFhI
https://dl.doubtnut.com/l/_1x49Cy4GbPNN
https://dl.doubtnut.com/l/_UyWFHYCNGNcA


  

  

Watch Video Solution

y + 2x = 7

x − y = 3

2x + 3y + 4z = 17

2. If  are polynomials in x. Such that 

 and  Find F.

(x) at x=a

Watch Video Solution

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

fr(a) = gr(a) = hr(a) F (x) =

∣
∣ 
∣ 
∣
∣

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

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

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

∣
∣ 
∣ 
∣
∣

3. If  then �nd  Using  solve the

system of linear equations 

  

A =
⎡
⎢
⎣

1 2 0

−2 −1 −2

0 −1 1

⎤
⎥
⎦

A− 1 A− 1

x − 2y = 10

https://dl.doubtnut.com/l/_UyWFHYCNGNcA
https://dl.doubtnut.com/l/_i3MjED9Kr2z2
https://dl.doubtnut.com/l/_1Furzoyk46Jf


  

Watch Video Solution

2x − y − z = 8

−2y + z = 7

4. Using matrix method solve the following system of equations 

  

  

 

where x,y and 

Watch Video Solution

+ + = 4
2

x

3

y

10

z

− + = 1
4

x

6

y

5

z

+ − = 2
6

x

9

y

20

z

z ≠ 0

https://dl.doubtnut.com/l/_1Furzoyk46Jf
https://dl.doubtnut.com/l/_56i4ksmH0wT5

