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DETERMINANT

One Marks Questions With Answers

1. Evaluate the following determinants: 

(a) 

Watch Video Solution

∣
∣
∣

2 4

−5 −1

∣
∣
∣

2. Evaluate the following determinants: 

(b) 

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_Z1uQtqF9wP51
https://dl.doubtnut.com/l/_Yqf0beYb7aH1


Watch Video Solution

∣
∣
∣

cos θ −sin θ

sin θ cos θ

∣
∣
∣

= cos θ(cos θ) − sin θ( − sin θ) = cos2 θ + sin2 θ = 1

3. If , then show that |2A| =4|A|

Watch Video Solution

A = [
1 2

4 2
]

4. If , then show that .

Watch Video Solution

A = [(1, 0, 1), (0, 1, 2), (0, 04)] |3A| = 27|A|

5. Evaluate: 

Watch Video Solution

∣
∣
∣
∣

3 −1 −2

0 0 −1

3 −5 0

∣
∣ 
∣
∣

https://dl.doubtnut.com/l/_Yqf0beYb7aH1
https://dl.doubtnut.com/l/_W5rkdfSeFHfx
https://dl.doubtnut.com/l/_NoTdZ3gsdqre
https://dl.doubtnut.com/l/_KLVZnQliJw5H


6. If  �nd .

Watch Video Solution

A =
⎡
⎢
⎣

1 1 −2

2 1 −3

5 4 −9

⎤
⎥
⎦

|A|

7. Find the value of x if, 

Watch Video Solution

∣
∣
∣

2 4

5 1

∣
∣
∣

=
∣
∣
∣

2x 4

6 x

∣
∣
∣

8. Find the values of x for which 

Watch Video Solution

∣
∣
∣

x 2

18 x

∣
∣
∣

=
∣
∣
∣

6 2

18 6

∣
∣
∣

9. Find the adjoint of the matrix 

Watch Video Solution

[
1 2

3 4
]

https://dl.doubtnut.com/l/_IxJc2F4dA4Gl
https://dl.doubtnut.com/l/_QMQfAP2MexjI
https://dl.doubtnut.com/l/_xjiwYwK5b4UA
https://dl.doubtnut.com/l/_aBf5XOSUm0cH
https://dl.doubtnut.com/l/_LXLUTyj7ZG5V


10. Find the value of x for which 

Watch Video Solution

∣
∣
∣

3 x

x 1

∣
∣
∣

=
∣
∣
∣

3 2

4 1

∣
∣
∣

11. If  �nd 

Watch Video Solution

A = [
1 2

4 2
] |3A|

12. If A is a square matrix with |A| = 6, �nd the value of .

Watch Video Solution

|AA' |

13. Evaluate: 

Watch Video Solution

∣
∣
∣
∣

2 4 5

5 7 3

2 4 5

∣
∣ 
∣
∣

https://dl.doubtnut.com/l/_LXLUTyj7ZG5V
https://dl.doubtnut.com/l/_vSgajfhTViMz
https://dl.doubtnut.com/l/_fey5dvM6365t
https://dl.doubtnut.com/l/_9tdLnG31EFSu


14. If A is square matrix of order 3 and  then �nd .

Watch Video Solution

|A| = 5 |AdjA|

15. De�ne a singular matrix.

Watch Video Solution

16. If A is an invertible matrix of order  such that  then

�nd .

Watch Video Solution

2 × 3 |A| = 5

∣∣A
− 1∣∣

17. If A is a square matrix  then �nd .

Watch Video Solution

A. (AdjA) = 10I |AdjA|

https://dl.doubtnut.com/l/_Cuw5Pcbifw5J
https://dl.doubtnut.com/l/_UgOhzqOYXU7h
https://dl.doubtnut.com/l/_TaAkqkLqyUcm
https://dl.doubtnut.com/l/_bD0rvQauvmea
https://dl.doubtnut.com/l/_a2gRp6U59QUv


Two Marks Questions With Answers

18. If  is singular then �nd x.

Watch Video Solution

A = [
2 3

6 x
]

19. If  �nd .

Watch Video Solution

A = [
2 3

5 8
] |AdjA|

20. Find the adjoint of .

Watch Video Solution

A = [
1 2

3 4
]

21. If  �nd .

Watch Video Solution

A = [
7 3

5 2
] A− 1

https://dl.doubtnut.com/l/_a2gRp6U59QUv
https://dl.doubtnut.com/l/_QwoR4wSxWxEU
https://dl.doubtnut.com/l/_gfMwUQynByzM
https://dl.doubtnut.com/l/_DDE6sADB4UuR


1. Find area of the triangle with vertices at the point given in each of

the following: 

(i) 

Watch Video Solution

(1, 0), (6, 0), (4, 3)

2. Find area of the triangle with vertices (2,7),(1,1),(10,8).

Watch Video Solution

3. Using determinants show that points A(a, b + c), B(b, c + a) and C(c, a

+ b) are collinear.

Watch Video Solution

https://dl.doubtnut.com/l/_pQQAEqQMLBkm
https://dl.doubtnut.com/l/_RSgXGRbfe1k4
https://dl.doubtnut.com/l/_0H83He8p6lPH


4. Find values of k if area of triangle is 4 sq. units and vertices are 

Watch Video Solution

(i)(k, 0), (4, 0), (0, 2)            ( − 2, 0), (0, 4), (0, k)

5. �nd the equation of line joining (1,2) and (3,6) using determinants

Watch Video Solution

6. If the area of the triangle with vertices (2,-6),(5,4) and (K,4) is 35 sq.

units, then �nd the values of K, using determinants.

Watch Video Solution

7. If each element of a row is expressed as sum of two elements then

verify for a third order determinant that the determinant can be

expressed as sum of two determinants.

https://dl.doubtnut.com/l/_GpJdaJ3rKcpR
https://dl.doubtnut.com/l/_I1uFH4v2JkJa
https://dl.doubtnut.com/l/_MOYFyYUtT4Uv
https://dl.doubtnut.com/l/_XQAeSL3FzNa5


Watch Video Solution

8. Find the inverse of the matrix 

Watch Video Solution

A = [
2 −2

4 3
]

9. Examine the consistency of the system of equations given by

  

Note: the system of equations of the form AX = B is consistent, if

. If  and (adjoint of A)(B) = 0 then the system of

equations is consistent and if (Adjoint of A) . Then the system

of equation is inconsistent.

Watch Video Solution

x + 2y = 2, 2x + 3y = 3

|A| ≠ 0 |A| = 0

(B) ≠ 0

10. Prove that the value of the determine remains unchanged if its

rows and columns are interchanged.

https://dl.doubtnut.com/l/_XQAeSL3FzNa5
https://dl.doubtnut.com/l/_BWGVeu8KxpfW
https://dl.doubtnut.com/l/_TvvGa0H7UBTY
https://dl.doubtnut.com/l/_tsYTX6O7ls99


Watch Video Solution

11. If any two rows (or columns) of a determinant are interchanged

then the sign of a determinant changes.

Watch Video Solution

12. Prove that if each element of a row (or a column) of a determinant

is multiplied by k, then its value gets multiplied by k.

Watch Video Solution

13. Prove that if to each element of any row or column of a

determinant, the equimultiples of corresponding elements of other

row (or column) are added, then value of determinant remains the

same.

View Text Solution

https://dl.doubtnut.com/l/_tsYTX6O7ls99
https://dl.doubtnut.com/l/_MjlCvy7UyhXd
https://dl.doubtnut.com/l/_bdesJXBuAhzC
https://dl.doubtnut.com/l/_BS2uN7qeXT84


Four Marks Questions With Answers

1. Prove that 

Watch Video Solution

∣
∣
∣
∣
∣

1 a a2

1 b b2

1 c c2

∣
∣ 
∣ 
∣
∣

= (a − b)(b − c)(c − a)

2. Prove that .

Watch Video Solution

∣
∣
∣
∣
∣

1 1 1

a b c

a3 b3 c3

∣
∣ 
∣ 
∣
∣

= (a − b)(b − c)(c − a)(a + b + c)

3. Prove that .

Watch Video Solution

∣
∣
∣
∣
∣

x x2 yz

y y2 zx

z z2 xy

∣
∣ 
∣ 
∣
∣

= (x − y)(y − z)(z − x)(xy + yz + zx)

https://dl.doubtnut.com/l/_BS2uN7qeXT84
https://dl.doubtnut.com/l/_5TQM5sKM1Xqs
https://dl.doubtnut.com/l/_eRVbA9w94O8D
https://dl.doubtnut.com/l/_RSsoiEhA3Pu5
https://dl.doubtnut.com/l/_HF7WRwHCZJC4


4. .

Watch Video Solution

∣
∣
∣
∣

x + 4 2x 2x

2x x + 4 2x

2x 2x x + 4

∣
∣ 
∣
∣

= (5x + 4)(4 − x)
2

5. .

Watch Video Solution

∣
∣
∣
∣
∣

y + k y y

y y + k y

y y y + k

∣
∣ 
∣ 
∣
∣

= k2(3y + k)

6. .

Watch Video Solution

∣
∣
∣
∣

a − b − c 2a 2a

2b b − c − a 2b

2c 2c c − a − b

∣
∣ 
∣
∣

= (a + b + c)
3

7. Prove that

.
∣
∣
∣
∣
∣

x + y + 2z x y

z y + z + 2x y

z x z + x + 2y

∣
∣ 
∣ 
∣
∣

= 2(x + y + z)
3

https://dl.doubtnut.com/l/_HF7WRwHCZJC4
https://dl.doubtnut.com/l/_KQwqcZU4RpoO
https://dl.doubtnut.com/l/_HcbGOUkBuRqr
https://dl.doubtnut.com/l/_VShwCIJHFtNO


Watch Video Solution

8. Prove that .

Watch Video Solution

∣
∣
∣
∣
∣

1 x x2

x2 1 x

x x2 1

∣
∣ 
∣ 
∣
∣

= (1 − x3)
2

9. .

Watch Video Solution

∣
∣
∣
∣
∣

1 + a2 − b2 2ab −2b

2a 1 − a2 + b2 2a

2b −2a 1 − a2 − b2

∣
∣ 
∣ 
∣
∣

= (1 + a2 + b2)
3

10. .

Watch Video Solution

∣
∣
∣
∣
∣

a2 + 1 ab ac

ab b2 + 1 bc

ca cb c2 + 1

∣
∣ 
∣ 
∣
∣

= 1 + a2 + b2 + c2

https://dl.doubtnut.com/l/_VShwCIJHFtNO
https://dl.doubtnut.com/l/_uLvGi6xwo6L2
https://dl.doubtnut.com/l/_PS1hacwwywSk
https://dl.doubtnut.com/l/_VYMabA8K7zor


11. Prove that .

Watch Video Solution

∣
∣
∣
∣
∣

−a2 ab ac

bc −b2 bc

ca cb −c2

∣
∣ 
∣ 
∣
∣

= 4a2b2c2

12. 

Watch Video Solution

∣
∣
∣
∣
∣

b + c q + r y + z

c + a r + p z + x

a + b p + q x + y

∣
∣ 
∣ 
∣
∣

= 2

∣
∣ 
∣ 
∣
∣

a p x

b q y

c r z

∣
∣ 
∣ 
∣
∣

13. 

Watch Video Solution

∣
∣
∣
∣
∣

1 bc a(b + c)

1 ca b(c + a)

1 ab c(a + b)

∣
∣ 
∣ 
∣
∣

= 0

14. Show that

∣
∣
∣
∣

1 + a 1 1

1 1 + b 1

1 1 1 + c

∣
∣ 
∣
∣

= abc(1 + + + ) = abc + bc + ca + ab
1

a

1

b

1

c

https://dl.doubtnut.com/l/_QpsIMEwJ38m5
https://dl.doubtnut.com/l/_o7Dt7ti5bm3a
https://dl.doubtnut.com/l/_OsQ9VrnfbmPw
https://dl.doubtnut.com/l/_PzTaOQz46qgP


.

Watch Video Solution

15. Evaluate 

Watch Video Solution

Δ −

∣
∣ 
∣
∣

1 a bc

1 b ca

1 c ab

∣
∣ 
∣
∣

16. Prove that 

Watch Video Solution

∣
∣
∣
∣

b + c a a

b c + a b

c c a + b

∣
∣ 
∣
∣

= 4ac

17. If  are di�erent and  then show

that 

Watch Video Solution

x, y, z Δ =

∣
∣ 
∣ 
∣
∣

x x2 1 + x3

y y2 1 + y3

z z2 1 + z3

∣
∣ 
∣ 
∣
∣

= 0

1 + xyz = 0

https://dl.doubtnut.com/l/_PzTaOQz46qgP
https://dl.doubtnut.com/l/_8DUVMMULrcK1
https://dl.doubtnut.com/l/_LrOXIxBSDbIz
https://dl.doubtnut.com/l/_a0lwMD2kPSJz


18. 

Watch Video Solution

∣
∣
∣
∣

a − b b − c c − a

b − c c − a a − b

c − a a − b b − c

∣
∣ 
∣
∣

= 0

19. 

Watch Video Solution

∣
∣
∣
∣

0 a −b

−a 0 −c

b c 0

∣
∣ 
∣
∣

= 0

20. 

Watch Video Solution

∣
∣
∣
∣
∣

x a x + a

y b y + b

z c z + c

∣
∣ 
∣ 
∣
∣

= 0

21. Show that 
∣
∣
∣
∣
∣

x p q

p x x

q q x

∣
∣ 
∣ 
∣
∣

= (x − p)(x2 + px − 2q2)

https://dl.doubtnut.com/l/_a0lwMD2kPSJz
https://dl.doubtnut.com/l/_SNVCai35TBbF
https://dl.doubtnut.com/l/_DjrZfukTBZFD
https://dl.doubtnut.com/l/_5SrZDSY1MRI9
https://dl.doubtnut.com/l/_WCOaO48wRrN5


Five Marks Questions With Answers

Watch Video Solution

1. Solve the following system of linear equations by matrix method. 

3x-2y+3z=8 

2x+y-z=1 

4x-3y+2z=4

Watch Video Solution

2. If , �nd . Using  solve the system of

equations. 

Watch Video Solution

A =
⎡
⎢
⎣

2 −3 5

3 2 −4

1 1 −2

⎤
⎥
⎦

A− 1 A− 1

2x − 3y + 5z = 11, 3x + 2y − 4z = − 5 and x + y − 2z = − 3

https://dl.doubtnut.com/l/_WCOaO48wRrN5
https://dl.doubtnut.com/l/_tquckkxPelj5
https://dl.doubtnut.com/l/_28BPKD7Y6MUB
https://dl.doubtnut.com/l/_AmcM7zP6OSwd


3. Solve the following equations by matrix method. 

For the matrix . Show that 

. Hence, �nd .

Watch Video Solution

A =
⎡
⎢
⎣

1 1 1

1 2 −3

2 −1 3

⎤
⎥
⎦

A3 − 6A2 + 5A + 11I = 0 A− 1

4. Solve the following equations by matrix method. 

If  verify that  and

hence, �nd .

Watch Video Solution

A =
⎡
⎢
⎣

2 −1 1

−1 2 −1

1 −1 2

⎤
⎥
⎦

A3 − 6A2 + 9A = 4I = 0

A− 1

5. Solve the following equations by matrix method. 

Let  verify that .

Watch Video Solution

A = [
3 7

2 5
] and B = [

6 8

7 9
] (AB)

− 1
= B− 1A− 1

https://dl.doubtnut.com/l/_AmcM7zP6OSwd
https://dl.doubtnut.com/l/_dRpeWBJCNyyv
https://dl.doubtnut.com/l/_yOESRGtVH1Br


6. The sum of three numbers is 6. If we multiply third number by 3 and

add second number to it, we get 11. By adding �rst and third number,

we get double of the second number. Represent it algebraically and

�nd the numbers using matrix method.

Watch Video Solution

7. The cost of 4kg onion, 3 kg wheat and 2kg rise in Rs. 40. The cost of

2kg onion, 4 kg wheat and 6 kg rice in Rs.90. The cost of 6kg onion, 2kg

wheat and 3 kg rice is Rs.70. Find cost of each item per kg by matrix

method.

Watch Video Solution

8. Use the product  to solve the

system of equations 

⎡
⎢
⎣

1 −1 2

0 2 −3

3 −2 4

⎤
⎥
⎦

⎡
⎢
⎣

−2 −0 1

9 2 −3

6 1 −2

⎤
⎥
⎦

https://dl.doubtnut.com/l/_XRbkbqxDkJkA
https://dl.doubtnut.com/l/_VppsFV2KbhfW
https://dl.doubtnut.com/l/_Wuei656xQ8h9


Try Yourself

  

  

Watch Video Solution

x − y + 2z = 1

2y − 3z = 1

3x − 2y + 4z = 2

9. Prove that 

Watch Video Solution

∣
∣
∣
∣
∣

a + bx c + dx p + qx

ax + b cx + d px + q

u v w

∣
∣ 
∣ 
∣
∣

= (1 − x3)
∣
∣ 
∣ 
∣
∣

a c p

b d q

u v w

∣
∣ 
∣ 
∣
∣

1. Find the value of x for which 

Watch Video Solution

∣
∣
∣

3 x

x 1

∣
∣
∣

=
∣
∣
∣

3 2

4 1

∣
∣
∣

https://dl.doubtnut.com/l/_Wuei656xQ8h9
https://dl.doubtnut.com/l/_XTAg58euld5y
https://dl.doubtnut.com/l/_RdRPh2qBWuRr


2. Prove that the value of the determine remains unchanged if its rows

and columns are interchanged.

Watch Video Solution

3. If any two rows (or columns) of a determinant are interchanged

then the sign of a determinant changes.

Watch Video Solution

4. If any two rows (or columns) of a determinant are identical then the

value of the determinants is 0.

Watch Video Solution

5. If each element of a row (or a column) of a determinant is multiplied

by a constant k then its value gets multiplied by k.

https://dl.doubtnut.com/l/_ZRDIkaomyUzt
https://dl.doubtnut.com/l/_nJR3Pfz8P9Ca
https://dl.doubtnut.com/l/_V3ua9pCiB16C
https://dl.doubtnut.com/l/_pgcKKFa5xLCg


Watch Video Solution

6. Prove that 

Watch Video Solution

∣
∣
∣
∣
∣

x y y

y x y

y y x

∣
∣ 
∣ 
∣
∣

= (x + 2y)(x − y)
2

7. Prove that 

Watch Video Solution

∣
∣
∣
∣
∣

x p q

p x q

p q x

∣
∣ 
∣ 
∣
∣

= (x − p)(x − q)(x + p + q)

8. Prove that 

Watch Video Solution

∣
∣
∣
∣
∣

1 a2 bc

a b2 ca

1 c2 ab

∣
∣ 
∣ 
∣
∣

= (a − b)(b − c)(c − a)

https://dl.doubtnut.com/l/_pgcKKFa5xLCg
https://dl.doubtnut.com/l/_nng4L3ogZyzW
https://dl.doubtnut.com/l/_3fISCOg9W2iq
https://dl.doubtnut.com/l/_q6ebeLyaslkS


9. Prove that 

Watch Video Solution

∣
∣
∣
∣

1 1 1

bc ca ab

b + c c + a a + b

∣
∣ 
∣
∣

= (a − b)(b − c)(c − a)

10. Prove that  give that 

.

Watch Video Solution

(AB) − 1 = B− 1. A− 1

A = [
2 3

1 −4
] and B = [

1 −2

−1 3
]

https://dl.doubtnut.com/l/_EMrC6ZLWvExW
https://dl.doubtnut.com/l/_Rbi3bP0FCx8A

