
MATHS

BOOKS - FULL MARKS MATHS (TAMIL ENGLISH)

APPLICATIONS OF MATRICES AND DETERMINANTS

Example

1. If  verify that 

.

Watch Video Solution

A =
⎡
⎢
⎣

8 −6 2

−6 7 −4

2 −4 3

⎤
⎥
⎦

A(adjA) = (adjA)A = A|A|I3

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_wnbLfpktIBd4


2. Find the inverse of the matrix 

Watch Video Solution

⎡
⎢
⎣

2 −1 3

−5 3 1

−3 2 3

⎤
⎥
⎦

3. If A is a non - singular matrix of odd order, prove that |adj A| is

positive.

Watch Video Solution

4. Find a matrix A if 

Watch Video Solution

adj(A) =
⎡
⎢
⎣

7 7 −7

−1 11 7

11 5 7

⎤
⎥
⎦

5. If adj A = , find .
⎡
⎢
⎣

−1 2 2

1 1 2

2 2 1

⎤
⎥
⎦

A− 1

https://dl.doubtnut.com/l/_MfLSDiD5pMQz
https://dl.doubtnut.com/l/_VjjsnVe6zw2z
https://dl.doubtnut.com/l/_8om1WPL707En
https://dl.doubtnut.com/l/_Jk0jH1tOPzpP


Watch Video Solution

6. If A is symmetric, prove that adj A is also symmetric.

Watch Video Solution

7. Verify the property  with 

Watch Video Solution

(AT )
− 1

= (A− 1)
T

A = [
2 9

1 7
]

8. Verify  with 

Watch Video Solution

(AB)
− 1

= B− 1A− 1

A = [
0 −3

1 4
], B = [

−2 −3

0 −1
]

https://dl.doubtnut.com/l/_Jk0jH1tOPzpP
https://dl.doubtnut.com/l/_WMbJqWXwgtvL
https://dl.doubtnut.com/l/_MK1HLh9EA5Fm
https://dl.doubtnut.com/l/_UyjiwBbVJOxk


9. If , find x and y such that .

Hence, find .

Watch Video Solution

A = [
4 3

2 5
] A2 + xA + yI2 = O2

A− 1

10. Prove that  is orthogonal.

Watch Video Solution

[
cos θ −sin θ

sin θ cos θ
]

11. If  is orthogonal, find a, b and c and hence 

.

Watch Video Solution

A =
⎡
⎢
⎣

6 −3 a

b −2 6

2 c 3

⎤
⎥
⎦

1

7

A− 1

https://dl.doubtnut.com/l/_7KcYpbBc8XYd
https://dl.doubtnut.com/l/_O9TsTKGJe91z
https://dl.doubtnut.com/l/_h4Wlf5bGc47u


12. Reduce the matrix  to a row-echelon form.

Watch Video Solution

⎡
⎢
⎣

3 −1 2

−6 2 4

−3 1 2

⎤
⎥
⎦

13. Reduce the matrix  to a row-echelon form.

Watch Video Solution

⎡
⎢
⎣

0 3 1 6

−1 0 2 5

4 2 0 0

⎤
⎥
⎦

14. Find the rank of each of the following matrices: (i) 

(ii) 

Watch Video Solution

⎡
⎢
⎣

3 2 5

1 1 2

3 3 6

⎤
⎥
⎦

⎡
⎢
⎣

4 3 1 −2

−3 −1 −2 4

6 7 −1 2

⎤
⎥
⎦

https://dl.doubtnut.com/l/_iTJ7NbvMBdSd
https://dl.doubtnut.com/l/_CaaGnNYxrvjk
https://dl.doubtnut.com/l/_aUgBIq6i5Orv


15. Find the rank of the matrix  by reducing it to a row-

echelon form.

Watch Video Solution

⎡
⎢
⎣

1 2 3

2 1 4

3 0 5

⎤
⎥
⎦

16. Show that the matrix  is non-singular and reduce

it to the identiy matrix by elementary row transformations.

Watch Video Solution

⎡
⎢
⎣

3 1 4

2 0 −1

5 2 1

⎤
⎥
⎦

17. Find the inverse of the non-singular matrix A = , by

Gauss Jordan method.

Watch Video Solution

[
0 5

−1 6
]

https://dl.doubtnut.com/l/_VT0R2YC9UlmN
https://dl.doubtnut.com/l/_D75Lb22IXAat
https://dl.doubtnut.com/l/_DTq3sgzYKFJ7
https://dl.doubtnut.com/l/_cCjhSOrg2di8


Example Questions Solved

18. Find the inverse of  by Gauss - Jordan method.

Watch Video Solution

A =
⎡
⎢
⎣

2 1 1

3 2 1

2 1 2

⎤
⎥
⎦

19. Solve the following system of linear equaltions, using matrix in

inversion method: .

Watch Video Solution

5x + 2y = 3, 3x + 2y = 5

1. Solve, by Cramer's rule the system of equations

.

Watch Video Solution

x1 − x2 = 3, 2x1 + 3x2 + 4x3 = 17, x2 + 2x3 = 7

https://dl.doubtnut.com/l/_cCjhSOrg2di8
https://dl.doubtnut.com/l/_rTmyy8bOqsPM
https://dl.doubtnut.com/l/_JwbZATyZMpt6
https://dl.doubtnut.com/l/_kyeJfjlpt1gT


2. In a T20 match, Chennai Super Kings needed just 6 runs to win

with 1 ball left to go in the last over. The last ball was bowled and

the batsman at the crease hit it high up. The ball traversed along a

path in a vertical plane and the equation of the path is

 with respect to a xy-coordinate system in the

vertical plane and the ball traversed through the points (10,8),

(20,16), (30,18) can you conclude that Chennai Super Kings won the

match? 

Justify your answer. (All distances are measured in metres and the

meeting point of the plane of the path with the farthest boundary

y = ax2 + bx + c

https://dl.doubtnut.com/l/_kyeJfjlpt1gT


line is (70,0). 

Watch Video Solution

3. Solve the following system of linear equaltions, by Gaussian

elimination method: 

.

Watch Video Solution

4x + 3y + 6z = 25, x + 5y + 7z = 13, 2x + 9y + z = 1

https://dl.doubtnut.com/l/_kyeJfjlpt1gT
https://dl.doubtnut.com/l/_3sj8BiHwaKmV
https://dl.doubtnut.com/l/_Dl41Lazlx6zd


4. The upward speed v(t) of a rocket at time t is approximated by

 where a, b and c are constants.

It has been found that the speed at times t=3, t=6 and t=9 seconds

are respectively, 64, 133, and 208 miles per second respectively.

Find the speed at time t=15 seconds. (Use Gaussian elimination

method.) 

Watch Video Solution

v(t) = at2 + bt + c, 0 ≤ t ≤ 100

https://dl.doubtnut.com/l/_Dl41Lazlx6zd


5. Test for consistency of the following system of linear equations

and if possible solve: 

.

Watch Video Solution

x − y + z = − 9, 2x − 2y = − 18, 3x − 3y + 3z + 27 = 0

6. Find the condition on a, b and c so that the following system of

linear equations has one parameter family of solutions:

.

Watch Video Solution

x + y + z = a, x + 2y + 3z = b, 3x + 5y + 7z = c

7. Solve 

 

 

x + 2y + 3z = 0

3x + 4y + 4z = 0

7x + 10y + 12z = 0

https://dl.doubtnut.com/l/_qU4LF6vOrgeA
https://dl.doubtnut.com/l/_V1hOTjRRS7ks
https://dl.doubtnut.com/l/_lcGflQx5ajFL


Watch Video Solution

8. Solve the system:

.

Watch Video Solution

x + 3y − 2z = 0, 2x − y + 4z = 0, x − 11y + 14z = 0

9. By using Gaussian elimination method, balance the chemical

reaction equation: 

.

Watch Video Solution

C2H6 + O2 → H2O + CO2

10. If the system of equtions

 has apx + by + cz = 0, ax + qy + cz = 0, ax + by + rz = 0

https://dl.doubtnut.com/l/_lcGflQx5ajFL
https://dl.doubtnut.com/l/_1bIFWqlCvSfq
https://dl.doubtnut.com/l/_uBAQLygsVqdq
https://dl.doubtnut.com/l/_I8Xg93Jse2VN


Exercise 1 1

non - trivial solution and , prove that 

.

Watch Video Solution

p ≠ q, q ≠ , r ≠ c

+ + = 2
p

p − a

q

q − b

r

r − c

1. Find the adjoint of the following : 

Watch Video Solution

⎡
⎢
⎣

2 3 1

3 4 1

3 7 2

⎤
⎥
⎦

2. Find the inverse (if it exists) of the following: 

(i)  (ii)  (iii) 

Watch Video Solution

[
−2 4

1 −3
]

⎡
⎢
⎣

5 1 1

1 5 1

1 1 5

⎤
⎥
⎦

⎡
⎢
⎣

2 3 1

3 4 1

3 7 2

⎤
⎥
⎦

https://dl.doubtnut.com/l/_I8Xg93Jse2VN
https://dl.doubtnut.com/l/_2ruN5HGlk9yy
https://dl.doubtnut.com/l/_EJ8hR0phqTZS


3. If , show that 

.

Watch Video Solution

F (α) =
⎡
⎢
⎣

cosα 0 sinα

0 1 0

−sinα 0 cosα

⎤
⎥
⎦

[F (α]
− 1

= F ( − α)

4. If , show that  Hence find

.

Watch Video Solution

A = [
5 3

−1 −2
] A2 − 3A − 7I2 = O2

A− 1

5. If  prove that .

Watch Video Solution

A =
⎡
⎢
⎣

−8 1 4

4 4 7

1 −8 4

⎤
⎥
⎦

1

9
A− 1 = AT

https://dl.doubtnut.com/l/_EJ8hR0phqTZS
https://dl.doubtnut.com/l/_GapfLKeVnkta
https://dl.doubtnut.com/l/_1D7SHxwTaQuj
https://dl.doubtnut.com/l/_nqmuUGHhVzCy
https://dl.doubtnut.com/l/_JC2ySQk5rdCq


6. If , verify that .

Watch Video Solution

A = [
8 −4

−5 3
] A(adjA) = (adjA)A = |A|I2

7. If  verify that 

.

Watch Video Solution

A = [
3 2

7 5
], and B = [

−1 −3

5 2
]

(AB)
− 1

= B− 1A− 1

8. If adj (A) = , find A.

Watch Video Solution

⎡
⎢
⎣

2 −4 2

−3  12 −7

−2  0 2

⎤
⎥
⎦

9. If adj (A) = .

W t h Vid S l ti

⎡
⎢
⎣

0 −2 0

6 2 −6

−3 0 6

⎤
⎥
⎦

find  A− 1

https://dl.doubtnut.com/l/_JC2ySQk5rdCq
https://dl.doubtnut.com/l/_2maL0J66E2IS
https://dl.doubtnut.com/l/_lNnPUEkZ2NQZ
https://dl.doubtnut.com/l/_GencATm7WLQH


Watch Video Solution

10. Find adj (adj(A)) if adj A = .

Watch Video Solution

⎡
⎢
⎣

1 0 1

0 2 0

−1 0 1

⎤
⎥
⎦

11. , show that 

.

Watch Video Solution

A = [
1 tanx

−tanx 1
]

ATA− 1 = [
cos 2x −sin 2x

sin 2x cos 2x
]

12. Find the matrix A for which 

Watch Video Solution

A[
5 3

−1 −2
] = [

14 7

7 7
].

https://dl.doubtnut.com/l/_GencATm7WLQH
https://dl.doubtnut.com/l/_CoK50GY300tD
https://dl.doubtnut.com/l/_jv22rXxsouUc
https://dl.doubtnut.com/l/_6SdnGtedEdam


13. Given , find a

matrix X such that AXB=C.

Watch Video Solution

A = [
1 −1

2 0
], B = [

3 −2

1 1
] and C[

1 1

2 2
]

14. If  show that 

Watch Video Solution

A =
⎡
⎢
⎣

0 1 1

1 0 1

1 1 0

⎤
⎥
⎦

A− 1 = (A2 = 3I)
1

2

15. Decrypt the received encoded message [2,-3][20,4] with the

encryption matrix  and the decryption matrix as its

inverse, where the system of codes are described by the numbers

1-26 to the letters A-Z respectively, and the number 0 to a blank

space.

Watch Video Solution

[
−1 −1

2 1
]

https://dl.doubtnut.com/l/_XK5C3umTOiNz
https://dl.doubtnut.com/l/_RGXhSSekMSbB
https://dl.doubtnut.com/l/_L61QfvklER2m


Exercise 1 2

1. Find the rank of the following matrices by minor method: 

(i)  (ii)  (iii)  (iv) 

 (v) 

Watch Video Solution

[
2 −4

−1 2
]

⎡
⎢
⎣

−1 3

4 −7

3 −4

⎤
⎥
⎦

[
1 −2 −1 0

4 −6 −3 1
]

⎡
⎢
⎣

1 −2 3

2 4 −6

5 1 −1

⎤
⎥
⎦

⎡
⎢
⎣

0 1 2 1

0 2 4 3

8 1 0 2

⎤
⎥
⎦

2. Find the rank of the following matrices by row reduction

method: 

(i)  (ii)  


(iii) 

⎡
⎢
⎣

1 1 1 3

2 −1 3 4

5 −1 7 11

⎤
⎥
⎦

⎡
⎢
⎢
⎢
⎢
⎣

1 2 −1

3 −1 2

1 −2 3

1 −1 1

⎤
⎥
⎥
⎥
⎥
⎦

⎡
⎢
⎣

3 −8 5 2

2 −5 1 4

−1 2 3 −2

⎤
⎥
⎦

https://dl.doubtnut.com/l/_L61QfvklER2m
https://dl.doubtnut.com/l/_wZX56P81qZPF
https://dl.doubtnut.com/l/_nzMc8uUsDdWc


Exercise 1 3

Watch Video Solution

3. Find the inverse of each of the following by Gauss - Jordan

method : 

Watch Video Solution

⎡
⎢
⎣

1 2 3

2 5 3

1 0 8

⎤
⎥
⎦

1. Solved the following system of linear equations by matrix

inversion method. 

Watch Video Solution

2x + 3y − z = 9, x + y + z = 9, 3x − y − z = − 1

https://dl.doubtnut.com/l/_nzMc8uUsDdWc
https://dl.doubtnut.com/l/_XcWldrVjS8Or
https://dl.doubtnut.com/l/_yUpFZqRTefup
https://dl.doubtnut.com/l/_8LPUX28mO3Wl


2. If A= , find the products

AB and BA and hence solve the system of equations x+y+2z=

1,3x+2y+z=7, 2x+y+3z=2.

Watch Video Solution

⎡
⎢
⎣

−5 1 3

7 1 −5

1 −1 1

⎤
⎥
⎦

and B =
⎡
⎢
⎣

1 1 2

3 2 1

2 1 3

⎤
⎥
⎦

3. A man is appointed in a job with a monthly salary of certain

amount and a fixed amount of annual increment. If his salary was

Rs 19,800 per month at the end of the first month after 3 years of

service and Rs 23,400 per month at the end of the first month

after 9 years of service find his starting salary and his annual

increment. (Use matrix inversion method to solve the problem.)

Watch Video Solution

https://dl.doubtnut.com/l/_8LPUX28mO3Wl
https://dl.doubtnut.com/l/_tGe1LerAxnQn


4. Four men and 4 women can finish a piece of work jointly in 3

days while 2 men and 5 women can finish the same work jointly in

4 days. Find the time taken by one man alone and that of one

woman alone to finish the same work by using matrix inversion

method.

Watch Video Solution

5. The prices of three commodities A,B and C are Rs x, y and z per

unit respectively. A person P purchases 4 units of B and sells two

units of A and 5 units of C. Person Q purchases 2 units of C and

sells 3 units of A and one unit of B. Person R purchases one unit of

A and sells 3 unit of B and one unit of C. In the process, PQ and R

earn Rs 15,000, Rs 1,000 and Rs 4,000 respectively. Find the prices

per unit of A,B and C. (Use matrix inversion method to solve the

problem.)

h id l i

https://dl.doubtnut.com/l/_a5RUlryckDWo
https://dl.doubtnut.com/l/_78Lrz3rzrM2N


Exercise 1 4

Watch Video Solution

1. Solve the following systems of linear equation by Cramer's rule: 

3x+3y-z=11, 2x-y+2z=9, 4x+3y+2z=25

Watch Video Solution

2. In a competitive examination, one mark is awarded for every

correct answer while  mark is deducted for every wrong answer.

A student answered 100 questions and got 80 marks. How many

questions did he answer correctly ? (Use Cramer's rule to solve the

problem).

Watch Video Solution

1

4

https://dl.doubtnut.com/l/_78Lrz3rzrM2N
https://dl.doubtnut.com/l/_7wmFw5OGJ6JK
https://dl.doubtnut.com/l/_QUdMpQTjrI8B
https://dl.doubtnut.com/l/_Evy3faiivzW7


3. A chemist has one solution which is 50% acid and another

solution which is 25 % acid. How much each should be mixed to

make 10 litres of a 40 % acid solution ? (Use Cramer's rule to solve

the problem).

Watch Video Solution

4. A fish tank can be filled in 10 minutes using both pumps A and B

simultaneously. However, pump B can pump water in or out at the

same rate. If pump B is inadvertently run in reverse, then the tank

will be filled in 30 minutes. How long would it take each pump to

fill the tank by itself ? (Use Cramer's rule to solve the problem ).

Watch Video Solution

https://dl.doubtnut.com/l/_Evy3faiivzW7
https://dl.doubtnut.com/l/_TZOL2OlGCXtn


Exercise 1 5

5. A family of 3 people went out for dinner in a restaurant. The cost

of two dosai, three idlies and two vadais is Rs 150. The cost of the

two dosai, two idlies and four vadais is Rs 200. The cost of five

dosai, four idlies and two vadais is Rs 250. The family has Rs 350 in

hand and they ate 3 dosai and six idlies and six vadais. Will they be

able to manage to pay the bill within the amount they had?

Watch Video Solution

1. Solve the following systems of linear equations by Gaussian

elimination method. 

2x-2y+3z=2,x+2y-z=3,3x-y+2z=1.

Watch Video Solution

https://dl.doubtnut.com/l/_2DXyshyrUqZE
https://dl.doubtnut.com/l/_DKMYYXJDnpfb
https://dl.doubtnut.com/l/_TjiH70tPstqM


2. If +bx+c is divided by x+3,x-5, and x-1, the remainders are 21,

61 and 9 respectively. Find a,b, and c. (Use Gaussian elimination

method. )

Watch Video Solution

ax2

3. An amount of Rs 65,000 is invested in three bonds at the rates

of 6 % , 8% and 10% per annum respectively. The total annual

income is Rs 4,800. The income from the third bond is Rs 600 more

than that from the second bond. Determine the price of each

bond. (Use Gaussian elimination method. )

Watch Video Solution

4. A boy is walking along the path  through the

points (-6,8),(-2,-12), and (3,8). He wants to meet his friend at P(7,60).

y = ax2 + bx + c

https://dl.doubtnut.com/l/_TjiH70tPstqM
https://dl.doubtnut.com/l/_NwN4xXYoaYt1
https://dl.doubtnut.com/l/_U5WgiHRGDKoG


Exercise 1 6

Will he meet his friend? (Use Gaussian elimination method.)

Watch Video Solution

1. Test for consistency and if possible solve the following system of

equations by rank method. 

x-y+2z=2,2x+y+4z=7,4x-y+z=4

Watch Video Solution

2. Find the value of k for which the equations kx-2y+z=1, x-

2ky+z=-2,x-2y+kz=1 have 

(i) no solution 

(ii) unique solution 

(iii) infinitely many solution

https://dl.doubtnut.com/l/_U5WgiHRGDKoG
https://dl.doubtnut.com/l/_SOAnGC2Ze7g1
https://dl.doubtnut.com/l/_8xQb8A5XUN7Y


Exercise 1 7

Watch Video Solution

3. In vestigate the values of  and  the system of linear equations

2x+3y+5z=9,7x+3y-5z=8, 2x+3y+ z= , have 

(i) no solution 

(ii) a unique solution 

(iii) an infinite number of solutions.

Watch Video Solution

λ μ

λ μ

1. Solve the following system of homogeneous equations. 

3x+2y+7z=0,4x-3y-2z=0, 5x+9y+23z=0

Watch Video Solution

https://dl.doubtnut.com/l/_8xQb8A5XUN7Y
https://dl.doubtnut.com/l/_zqXx7i5PPJK4
https://dl.doubtnut.com/l/_hOEx3vlE8a6J


Exercise 1 8

2. Determine the values of  for which the following system of

equations x+y+3z=0,4x+3y+ z=0, 2x+y+2z=0 has 

(i) a unique solution 

(ii) a non-trivial solution.

Watch Video Solution

λ

λ

3. By using Gaussian elimination method, balance the chemical

reaction equation: 

.

Watch Video Solution

C2H6 + O2 → H2O + CO2

1. If  square matrix A is|adj(adjA)| = |A|9

https://dl.doubtnut.com/l/_1jpjIGhF0Exo
https://dl.doubtnut.com/l/_bmElL8XMFkW4
https://dl.doubtnut.com/l/_0I6eSjGkqn1L


A. 3

B. 4

C. 2

D. 5

Answer:

Watch Video Solution

2. If A is a  non -singular matrix such that 

=

A. A

B. B

C. 

D. 

3 × 3

AAT = ATAandB = A− 1AT , thenBBT

I3

BT

https://dl.doubtnut.com/l/_0I6eSjGkqn1L
https://dl.doubtnut.com/l/_Mx0yvdxWS6tK


Answer:

Watch Video Solution

3. A= , B=adj A and C =3A, then =

A. 

B. 

C. 

D. 1

Answer:

Watch Video Solution

[
3 5

1 2
]

|adjB|

|C|

1

3

1

9

1

4

4. If A , then A=[
1 −2

1 4
] = [

6 0

0 6
]

https://dl.doubtnut.com/l/_Mx0yvdxWS6tK
https://dl.doubtnut.com/l/_QyJx9zSm2Wlv
https://dl.doubtnut.com/l/_rdtpUoegBhdx


A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

[
1 −2

1 4
]

[
1 2

−1 4
]

[
4 2

−1 1
]

[
4 −1

2 1
]

5. If A = 

A. 

B. 

C. 

D. 

[
7 3

4 2
], then  9I2 − A =

A− 1

A− 1

2

3A− 1

2A− 1

https://dl.doubtnut.com/l/_rdtpUoegBhdx
https://dl.doubtnut.com/l/_VpOCoBkqq6wJ


Answer:

Watch Video Solution

6. If A =  then |adj(AB)|=

A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

[
2 0

1 5
]  and B = [

1 4

2 0
]

−40

−80

−60

−20

https://dl.doubtnut.com/l/_VpOCoBkqq6wJ
https://dl.doubtnut.com/l/_8Q5RlCMgrv7j


7. If P =  is the adjoint of  matrix A and |A|=4, then

x is

A. 15

B. 12

C. 14

D. 11

Answer:

Watch Video Solution

∣
∣
∣
∣

1 x 0

1 3 0

2 4 −2

∣
∣

∣
∣

3 × 3

8. If A =  then the

value of  is

⎡
⎢
⎣

3  1 −1

2 −2  0

1  2 −1

⎤
⎥
⎦

and  A− 1 =
⎡
⎢
⎣

a11 a12 a13

a21 a22 a23

a31 a32 a33

⎤
⎥
⎦

a23

https://dl.doubtnut.com/l/_zniUU6wpFLXg
https://dl.doubtnut.com/l/_t1VNL3jD9aFb


A. 0

B. 

C. 

D. 

Answer:

Watch Video Solution

−2

−3

−1

9. If A, B and C are invertible matrices of some order, then which

one of the following is not true?

A. 

B. 

C. 

D. 

adjA|A|A− 1

adj(AB) = (adjA)(adjB)

det A− 1 = (det A) − 1

(ABC) − 1 = C − 1B− 1A− 1

https://dl.doubtnut.com/l/_t1VNL3jD9aFb
https://dl.doubtnut.com/l/_mQb3RgxcEirb


Answer:

Watch Video Solution

10. If

=

A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

(AB)
− 1

= [
12 −17

−19 27
]andA− 1 = [

1 −1

−2 3
]then  B− 1

[
2 −5

−3 8
]

[
8 5

3 2
]

[
3 1

2 1
]

[
8 −5

−3 2
]

https://dl.doubtnut.com/l/_mQb3RgxcEirb
https://dl.doubtnut.com/l/_2W3CKC6swz6j


11. If  is symmetric, then =

A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

AT . A− 1 A2

A− 1

(AT )
2

AT

(A− 1)
2

12. If A is a non-singular matrix such that

=

A. 

B. 

A− 1 = [
5 3

−2 −1
], then(AT )

− 1

[
−5 3

2 1
]

[
5 3

−2 −1
]

https://dl.doubtnut.com/l/_fOozHXalYLUt
https://dl.doubtnut.com/l/_ITbk4G9Z2lSl


C. 

D. 

Answer:

Watch Video Solution

[
−1 −3

2 5
]

[
5 −2

3 −1
]

13. A =  then the value of x is

A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

[
x

]andAT = A− 1,

3

5
4
5

3

5

−4

5

−3

5

3

5

4

5

https://dl.doubtnut.com/l/_ITbk4G9Z2lSl
https://dl.doubtnut.com/l/_imUYm6tNnIRN


14. If A =  and AB = , then B=

A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

[
1 tan

−tan 1
]

θ

2

θ

2

I2

(cos2 )A
θ

2

(cos2 )ATθ

2

(cos2 θ)I

(sin2 )A
θ

2

15.  and A (adj A) = , then =k

A. 0

B. 

A = [
cos θ sin θ

−sin θ cos θ
] [

k 0

0 k
]

sin θ

https://dl.doubtnut.com/l/_imUYm6tNnIRN
https://dl.doubtnut.com/l/_yOR2Umf47nFt
https://dl.doubtnut.com/l/_WaA5KSeY7jzL


C. 

D. 1

Answer:

Watch Video Solution

cos θ

16. If  be such that , then  is

A. 17

B. 14

C. 19

D. 21

Answer:

Watch Video Solution

A = [
2 3

5 −2
] λA− 1 = A λ

https://dl.doubtnut.com/l/_WaA5KSeY7jzL
https://dl.doubtnut.com/l/_lIACyzb6tn7L


17. If adj A =  and adj B =  then adj (AB) is

A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

[
2 3

4 −1
] [

1 −2

−3 1
]

[
−7 −1

7 −9
]

[
−6 −5

−2 −10
]

[
−7 7

−1 −9
]

[
−6 −2

−5 −10
]

18. The rank of the matrix  is

A. 1

B. 2

⎡
⎢
⎣

1 2 3 4

2 4 6 8

−1 −2 −3 −4

⎤
⎥
⎦

https://dl.doubtnut.com/l/_pzkNvHKtKy8A
https://dl.doubtnut.com/l/_qPZuKeDz2uWn


C. 4

D. 3

Answer:

Watch Video Solution

19. If

then the value of x and y are respectively.

A. 

B. 

C. 

D. 

Answer:

xayb = em, xcyd = en, Δ1 = [
m b

n d
]Δ2 = [

a m

c n
], Δ3 = [

a b

c d
]

e ( Δ2 / Δ1 ) , eΔ3 / Δ1

log(Δ1 /Δ3), log(Δ2 /Δ3)

log(Δ2 /Δ1), log(Δ3 /Δ1)

e ( Δ1 / Δ3 ) , e ( Δ2 / Δ3 )

https://dl.doubtnut.com/l/_qPZuKeDz2uWn
https://dl.doubtnut.com/l/_nZOYYjMBrnMG


Watch Video Solution

20. Which of the following is/are correct? 

(i) Adjoint of a symmetric matrix is is also a symmetric matrix 

(ii) Adjoint of a diagonal matrix is also a diagonal matrix. 

(iii) If A is a square matrix of order n and  is a scalar, then

. 


(iv) 

A. Only (i)

B. (ii) and (iii)

C. (iii) and (iv)

D. (i), (ii) and (iv)

Answer:

Watch Video Solution

λ

adj(λA) = λnadj(A)

A(adjA) = (adjA)A = |A|I

https://dl.doubtnut.com/l/_nZOYYjMBrnMG
https://dl.doubtnut.com/l/_97vRugr59FMQ


21. If  (A) =  ([A|B]), then the system AX = B of linear equations is

A. consistent and has a unique solution

B. cosistent

C. consistent and has infinitely many solution

D. inconsistent

Answer:

Watch Video Solution

ρ ρ

22. If  and the system of equations x+(sin

has a non -trivial solution then  is

A. 

0 ≤ θ ≤ π

θ)y − (cos θ)z = 0, (cos θ)x − y + z = 0, (sin θ)x + y − z = 0

θ

2π

3

https://dl.doubtnut.com/l/_97vRugr59FMQ
https://dl.doubtnut.com/l/_PedBR6vQB3hk
https://dl.doubtnut.com/l/_BXbiraA9OVTS


B. 

C. 

D. 

Answer:

Watch Video Solution

3π

4

5π

4

π

4

23. The augmented matrix of a system of linear equations is

. The system has infinitely many solutions

if

A. 

B. 

C. 

D. 

⎡
⎢
⎣

1 2 7 3

0 1 4 6

0 0 λ − 7 μ + 5

⎤
⎥
⎦

λ = 7, μ ≠ 5

λ = − 7, μ = 5

λ ≠ 7, μ ≠ − 5

λ = 7, μ = − 5

https://dl.doubtnut.com/l/_BXbiraA9OVTS
https://dl.doubtnut.com/l/_bLXpW1mgxNUJ


Answer:

Watch Video Solution

24. Let A . 


If B is the inverse of A, then the value of x is

Watch Video Solution

=
⎡
⎢
⎣

2 −1 1

−1 2 −1

1 −1 2

⎤
⎥
⎦

and4B =
⎡
⎢
⎣

3 1 −1

1 3 x

−1 1 3

⎤
⎥
⎦

25. If A = , then adj (adj A) is

A. 

B. 

C. 

⎡
⎢
⎣

3 −3 4

2 −3 4

0 −1 1

⎤
⎥
⎦

⎡
⎢
⎣

3 −3 4

2 −3 4

0 −1 1

⎤
⎥
⎦

⎡
⎢
⎣

6 −6 8

4 −6 8

0 −2 2

⎤
⎥
⎦

⎡
⎢
⎣

−3 3 −4

−2 3 −4

0 1 −1

⎤
⎥
⎦

https://dl.doubtnut.com/l/_bLXpW1mgxNUJ
https://dl.doubtnut.com/l/_KtOh279WCAlH
https://dl.doubtnut.com/l/_FwOoUk6v8DG4


Additional Questions Solved

D. 

Answer:

Watch Video Solution

⎡
⎢
⎣

3 −3 4

0 −1 1

2 −3 4

⎤
⎥
⎦

1. Using elementary transformations find the inverse of the

following matrix 

Watch Video Solution

[
4 7

3 6
]

2. Using elementary transformations find the inverse of the matrix

⎡
⎢
⎣

1 −1 1

2 1 −3

1 1 1

⎤
⎥
⎦

https://dl.doubtnut.com/l/_FwOoUk6v8DG4
https://dl.doubtnut.com/l/_zivV07HzRf6D
https://dl.doubtnut.com/l/_5UWNtaHHo2rm


Watch Video Solution

3. Using elementary transformation find the inverse of the matrix

Watch Video Solution

[
3 −1

−4 2
]

4. Using elementary transformations find the inverse of the matrix

Watch Video Solution

⎡
⎢
⎣

1 3 −2

−3 0 −5

2 5 0

⎤
⎥
⎦

5. Using elementary transformation, find the inverse of the

following matrix 

Watch Video Solution

⎡
⎢
⎣

2 5 3

3 4 1

1 6 2

⎤
⎥
⎦

https://dl.doubtnut.com/l/_5UWNtaHHo2rm
https://dl.doubtnut.com/l/_JDfKat3EoL9R
https://dl.doubtnut.com/l/_czBBXq8U7WW0
https://dl.doubtnut.com/l/_vsmCOIN2Jqc7


6. Given  verify that 

.

Watch Video Solution

A =
⎡
⎢
⎣

1 −1 2

3 0 −2

1 0 3

⎤
⎥
⎦

A(adjA)
=

(adjA)A = |A|I3

7. If A =

Watch Video Solution

[
3 2

7 5
]and B = [

−1 −3

5 2
]verify that(AB) − 1 = B− 1A− 1.

8. If  show that 

Watch Video Solution

A = (
3 1

−1 2
) A2 − 5A + 7I2 = 0

https://dl.doubtnut.com/l/_vsmCOIN2Jqc7
https://dl.doubtnut.com/l/_n9j1S36Za4CW
https://dl.doubtnut.com/l/_LXdy3lpGNwhA
https://dl.doubtnut.com/l/_sj9e6Q0iUa6D
https://dl.doubtnut.com/l/_x31ieg9kZdqz


9. If  verify that 

and hence find .

Watch Video Solution

A =
⎡
⎢
⎣

2 −1 1

−1 2 −1

1 −1 2

⎤
⎥
⎦

A3 − 6A2 + 9A − 4I = 0

A− 1

10. Find the inverse of the matrices 

Watch Video Solution

⎡
⎢
⎣

1 −1 2

0 2 −3

3 −2 4

⎤
⎥
⎦

11. Find the rank of the following matrices. 

Watch Video Solution

⎡
⎢
⎣

1 −1 1

3 −2 3

2 −3 4

⎤
⎥
⎦

12. Find the rank of the following matrices. 
⎡
⎢
⎣

0 1 2 1

2 −3 0 −1

1 1 −1 0

⎤
⎥
⎦

https://dl.doubtnut.com/l/_x31ieg9kZdqz
https://dl.doubtnut.com/l/_NLKgNWO2Pw7d
https://dl.doubtnut.com/l/_ErC6GnSbXhne
https://dl.doubtnut.com/l/_E4mHrD8o8RI3


Watch Video Solution

13. Find the rank of the matrix 

Watch Video Solution

⎡
⎢
⎣

1 −2 3 4

−2 4 −1 −3

−1 2 7 6

⎤
⎥
⎦

14. Using elementary transformations find the inverse of the

following matrix 

Watch Video Solution

[
4 7

3 6
]

15. Using elementary transformations find the inverse of the

following matrix 

Watch Video Solution

[
1 −1

2 3
]

https://dl.doubtnut.com/l/_E4mHrD8o8RI3
https://dl.doubtnut.com/l/_j7qA5JTgDowb
https://dl.doubtnut.com/l/_5i8JNUSRYadM
https://dl.doubtnut.com/l/_BOb1z0mNTEix


16. Using elementary transformations find the inverse of the

following matrices 

Watch Video Solution

[
3 −1

−4 2
]

17. Using elementary transformations find the inverse of the

following matrices 

Watch Video Solution

⎡
⎢
⎣

2 −3 3

2 2 3

3 −2 2

⎤
⎥
⎦

18. Using elementary transformations, find the inverse of the

following matrices 

Watch Video Solution

⎡
⎢
⎣

1 3 2

−3 0 −5

2 5 0

⎤
⎥
⎦

https://dl.doubtnut.com/l/_aSBzV0uElBvq
https://dl.doubtnut.com/l/_waWM55YkFjQZ
https://dl.doubtnut.com/l/_4RKtrStTanbH
https://dl.doubtnut.com/l/_p0mdZloK3LFD


19. Using elementary transformations, find the inverse of the

following matrices 

Watch Video Solution

⎡
⎢
⎣

2 0 −1

5 1 0

0 1 3

⎤
⎥
⎦

20. Using elementary transformations, find the inverse of the

following matrices 

Watch Video Solution

[
2 1

4 2
]

21. Using matrix method, solve the following system of equations: 

Watch Video Solution

x + 2y + z = 7, x + 3z = 11, 2x − 3y = 1

https://dl.doubtnut.com/l/_p0mdZloK3LFD
https://dl.doubtnut.com/l/_6tUidGppldop
https://dl.doubtnut.com/l/_Zx6WaJdMbump


22. Using matrix matrices, solve the following system of linear

equations: 

.

Watch Video Solution

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

23. If  find  Using  solve the system of

equations 

 


 


Watch Video Solution

⎡
⎢
⎣

2 −3 5

3 2 −4

1 1 −2

⎤
⎥
⎦

, A− 1 A− 1

2x − 3y + 5z = 11

3x + 2y − 4z = − 5

x + y − 2z = − 3

https://dl.doubtnut.com/l/_xGrE87sxp0kx
https://dl.doubtnut.com/l/_wkwdeWYhxshk


24. Use product  to solve the

system of equations 




 


Watch Video Solution

⎡
⎢
⎣

1 −1 2

0 2 −3

3 −2 4

⎤
⎥
⎦

⎡
⎢
⎣

−2 0 1

9 2 −3

6 1 −2

⎤
⎥
⎦

x − y + 2z = 1

2y − 3z = 1

3x − 2y + 4z = 2

25. Use product  to solve the

system of equations 




 


Watch Video Solution

⎡
⎢
⎣

1 −1 2

0 2 −3

3 −2 4

⎤
⎥
⎦

⎡
⎢
⎣

−2 0 1

9 2 −3

6 1 −2

⎤
⎥
⎦

x − y + 2z = 1

2y − 3z = 1

3x − 2y + 4z = 2

https://dl.doubtnut.com/l/_J8pIJxddZ2CM
https://dl.doubtnut.com/l/_k0HqOaQ6hgZ3


26. An amount of Rs 7000 is invested in three types of investments

x,y and z the rate of 3%, 4%, and 5% interst respectively. The total

annual income is Rs 280. If the combined income from x and y is Rs

80 more than that from z, then 

(i) Represent the above situation in form of linear equations. 

(ii) Is it possible to frame the given linear equations in the form of

matrix to obtain the three values x, y and z using matrix

multiplication? If yes, find. (iii) Which value is more beneficial to

invest?

Watch Video Solution

27. If  find . Using  solve the

system of equations. 

Watch Video Solution

A =
⎛
⎜
⎝

2 3 10

4 −6 5

6 9 −20

⎞
⎟
⎠

A− 1 A− 1

+ + = 2, − + = 5, + + = − 4
2

x

3

y

10

z

4

x

6

y

5

z

6

x

9

y

20

z

https://dl.doubtnut.com/l/_SOMMYQhQQEdX
https://dl.doubtnut.com/l/_n57VdxqcgdSx


Watch Video Solution

28. Solve the following non-homogeneous system of linear

equations by determinat method: .

Watch Video Solution

3x + 2y = 5, x + 3y = 4

29. Solve the following non-homogeneous system of linear

equations by determinat method:

Watch Video Solution

x + y + z = 4, x − y + z = 2, 2x + y − z = 1

30. Solve : 

 

 

 Using Crammer's rule.

+ − = 1
1

x

2

y

1

z

+ + = 5
2

x

4

y

1

z

− − = 0
3

x

2

y

2

z

https://dl.doubtnut.com/l/_n57VdxqcgdSx
https://dl.doubtnut.com/l/_BmQf8qI7jSGy
https://dl.doubtnut.com/l/_hHixuiSNI8wh
https://dl.doubtnut.com/l/_J0UitVVNvIVK


Watch Video Solution

31. Solve the following system of linear equaltions, by Gaussian

elimination method: 

.

Watch Video Solution

4x + 3y + 6z = 25, x + 5y + 7z = 13, 2x + 9y + z = 1

32. Verify whether the given system is consistent. If it is consistent,

solve them. 

Watch Video Solution

2x + 5y + 7z = 52, x + y + z = 9, 2x + y − z = 0

33. Examine the consistency of the equations. 

Watch Video Solution

2x − 3y + 7z = 5, 3x + y − 3z = 13, 2x + 19y − 47z = 32

https://dl.doubtnut.com/l/_J0UitVVNvIVK
https://dl.doubtnut.com/l/_50hnzVUqeaef
https://dl.doubtnut.com/l/_iXQukywHdv10
https://dl.doubtnut.com/l/_ZYVAlUclITKZ


34. Show that the equations:

 are

consistent and solve them.

Watch Video Solution

x + y + z = 6, x + 2y + 3z = 14, x + 4y + 7z = 30

35. Discuss the solutions of the system of equations for all values

of . 

Watch Video Solution

λ

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

36. For what values of k, the system of equations

 have (i) unique

solution (ii) more than one solution, (iii) no solution.

kx + y + z = 1, x + ky + z = 1, x + y + kz = 1

https://dl.doubtnut.com/l/_ZYVAlUclITKZ
https://dl.doubtnut.com/l/_ZCOwZEseRxHM
https://dl.doubtnut.com/l/_66lKTDgf7fM2
https://dl.doubtnut.com/l/_sC0pCctSH8qx


Watch Video Solution

37. Solve the following homogeneous linear equations. 

Watch Video Solution

x + 2y − 5z = 0, 3x + 4y + 6z = 0, x + y + z = 0

38. For what value of  the equations. 

 have a (i)

trivial solution (ii) non-trivial solution.

Watch Video Solution

μ

x + y + 3z = 0, 4x + 3y + μz = 0, 2x + y + 2z = 0

39.  is a square matrix if …………

A. 

A = [aij]m×n

m < n

https://dl.doubtnut.com/l/_sC0pCctSH8qx
https://dl.doubtnut.com/l/_sI2c3JMLz46Y
https://dl.doubtnut.com/l/_FvATkGoCa5YN
https://dl.doubtnut.com/l/_Kcp0heJOZUsj


B. 

C. m=n

D. None of these

Answer:

Watch Video Solution

m > n

40. Matrices A and B will be inverse of each only if ……………

A. AB=BA

B. AB=BA=O

C. AB=O, BA-I

D. AB=BA=I

Answer:

W t h Vid S l ti

https://dl.doubtnut.com/l/_Kcp0heJOZUsj
https://dl.doubtnut.com/l/_CONMSyLyD5NV


Watch Video Solution

41. If A is an invertible matrix of order 2 thaen det  is equal

to

A. det (A)

B. 

C. 1

D. 0

Answer:

Watch Video Solution

(A) − 1

1

det(A)

42. Given  then A (adj A) =…………..

A. 

A = (
1 −2

−5 7
)

(
1 0

0 1
)

https://dl.doubtnut.com/l/_CONMSyLyD5NV
https://dl.doubtnut.com/l/_LrIOEwO5S9Eo
https://dl.doubtnut.com/l/_XrhgHhnJDz66


B. 

C. 

D. 

Answer:

Watch Video Solution

(
1 0

0 1
)

1

17

(
1 0

0 1
)

1

13

(
1 0

0 1
)

1

−3

43. The inverse of  is ……………

A. 

B. 

C. 

D. Inverse dose not exist

Answer:

W h Vid S l i

(
2 1

4 2
)

(
2 −1

−4 2
)

1

2

(
2 −1

−4 2
)

(
2 1

4 2
)

https://dl.doubtnut.com/l/_XrhgHhnJDz66
https://dl.doubtnut.com/l/_VeOotEXRzIMM


Watch Video Solution

44. Given  number of unknowns, then the

system has. …………….

A. unique solution

B. no solution

C. inconsistent

D. infinitely many solution

Answer:

Watch Video Solution

ρ(A, B) ≠ ρ(A) <

45. Given  number of unknowns, then the

system has. …………….

ρ(A, B) ≠ ρ(A) <

https://dl.doubtnut.com/l/_VeOotEXRzIMM
https://dl.doubtnut.com/l/_KF6upBZ35fsi
https://dl.doubtnut.com/l/_juiD1Rnkn5d4


A. no solution

B. unique solution

C. infinitely many solution

D. None

Answer:

Watch Video Solution

46. Given  number of unknowns, then the

system has. …………….

A. unique solution

B. no solution

C. 3 sulutions

D. infinitely many solution

ρ(A, B) ≠ ρ(A) <

https://dl.doubtnut.com/l/_juiD1Rnkn5d4
https://dl.doubtnut.com/l/_9t9a2zRaKxLv


Answer:

Watch Video Solution

47. The rank of the matrix  is ……………….

A. 1

B. 2

C. 3

D. None of these

Answer:

Watch Video Solution

⎡
⎢
⎣

1 2 3

2 4 6

3 6 9

⎤
⎥
⎦

https://dl.doubtnut.com/l/_9t9a2zRaKxLv
https://dl.doubtnut.com/l/_o4Ds9sTHNGfM


48. If the rank of the matrix  is 3, then the value of 

is ………….

Watch Video Solution

⎛
⎜
⎝

1 0 −1

2 5 λ

3 6 9

⎞
⎟
⎠

λ

49. If A = [2 0 1] then the rank of  is …………..

A. 1

B. 2

C. 3

D. 0

Answer:

Watch Video Solution

AAT

https://dl.doubtnut.com/l/_RfIN23ByR6Hf
https://dl.doubtnut.com/l/_gRRgwXasV5Tz
https://dl.doubtnut.com/l/_vowqq15VqNIR


50. If the rank of the matrix  is 2, then find .

A. 1

B. 2

C. 3

D. any real number

Answer:

Watch Video Solution

⎡
⎢
⎣

λ −1 0

0 λ −1

−1 0 λ

⎤
⎥
⎦

λ

51. If A is a scalar matrix with scalar , of order 3, then  is

……………..

A. 

B. 

k ≠ 0 A− 1

I
1

k2

I
1

k3

https://dl.doubtnut.com/l/_vowqq15VqNIR
https://dl.doubtnut.com/l/_lkksaBPpRceg


C. 

D. KI

Answer:

Watch Video Solution

I
1

k

52. If , then (adjA)A………..

Watch Video Solution

A = [
2 1

3 4
]

53. If A is a square matrix of order n, then |adj A|=

A. 

B. 

C. 

|A|
2

|A|
n

|A|
n− 1

https://dl.doubtnut.com/l/_lkksaBPpRceg
https://dl.doubtnut.com/l/_hqJnG3AgpqCY
https://dl.doubtnut.com/l/_BgUjYhyY09Gv


D. 

Answer:

Watch Video Solution

|A|

54. If A is a matrix of order 3, then det (kA) …………….

A. 

B. 

C. 

D. det(A)

Answer:

Watch Video Solution

k3(det A)

k2(det A)

k(det A)

https://dl.doubtnut.com/l/_BgUjYhyY09Gv
https://dl.doubtnut.com/l/_1aYUMOtl6vi2


55. If I is the unit matrix of order n, where  is a constant, then

adj(k)…………….

A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

k ≠ 0

kn(adjI)

k(adjI)

k2(adjI)

kn− 1(adjI)

56. In a system of 3 linear non-homogeneous equations with three

unknowns, if  and , then the

system has ……………

A. unique solution

Δ = 0 Δx = 0, Δy ≠ 0 and Δz = 0

https://dl.doubtnut.com/l/_ZBCD5x5zF9Xq
https://dl.doubtnut.com/l/_YUkLUp95gi9q


B. two solution

C. infinitely many solution

D. no solutions

Answer:

Watch Video Solution

https://dl.doubtnut.com/l/_YUkLUp95gi9q

