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DETERMINANTS

Exercise 4 3

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

(i)  

(ii) 

Watch Video Solution

(k, 0), (4, 0), (0, 2)

(– 2, 0), (0, 4), (0, k)

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

the following :

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_G1u9IkxWH3xa
https://dl.doubtnut.com/l/_Y5tZqTLi8QXI


(i)  

(ii)  

(iii) 

Watch Video Solution

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

(2, 7), (1, 1), (10, 8)

( − 2, − 3), (3, 2), ( − 1, − 8)

3. Show that points , , are collinear.

Watch Video Solution

A(a, b + c) B(b, c + a) C(c, a + b)

4. (i) Find equation of line joining (1,2) and (3,6) using determinants,

(ii) Find equation of line joining (3, 1) and (9,3) using determinants.

View Text Solution

5. If area of triangle is 35 sq units with vertices

. Then k is (2, − 6), (5, 4)and(k, 4)

https://dl.doubtnut.com/l/_Y5tZqTLi8QXI
https://dl.doubtnut.com/l/_dVdUp50dALXD
https://dl.doubtnut.com/l/_sh1V0bvUXR6b
https://dl.doubtnut.com/l/_8b6tq6I065WI


Exercise 4 5

(A) 12 (B)  (C)  (D) 

View Text Solution

−2 12, 2 12, 2

1. For the matrix  . Show that 

 . Hence, �nd  .

Watch Video Solution

A = [11112 − 32 − 13]

A3 − 6A2 + 5A + 11 I3 = O A− 1

2. For the matrix A= , �nd the numbers a and b such that 

.

Watch Video Solution

[
3 2

1 1
]

A2 + aA + bI = O

https://dl.doubtnut.com/l/_8b6tq6I065WI
https://dl.doubtnut.com/l/_vKmPPctPsSYt
https://dl.doubtnut.com/l/_2hxUhHWukvsr


3. If A is an invertible matrix of order 2, then det is equal to 

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

Watch Video Solution

(A− 1)

1

det(A)
1 0

4. Find the inverse the matrix (if it exists)given in

Watch Video Solution

⎡
⎢
⎣

1 0 0

0 cosα sinα

0 sinα −cosα

⎤
⎥
⎦

5. If  and  , verify that  .

Watch Video Solution

A =
∣
∣
∣

3 2

7 5

∣
∣
∣

B =
∣
∣
∣

6 7

8 9

∣
∣
∣

(AB) − 1 = B− 1A− 1

6. Let A be a non-singular square matrix of order 3 3. Then |adj A| is

equal to 

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

×

|A| |A|2 |A|3 3|A|

https://dl.doubtnut.com/l/_3dLfNXRmel0e
https://dl.doubtnut.com/l/_CfZMJtfFBcCB
https://dl.doubtnut.com/l/_pqeLHz2ianAs
https://dl.doubtnut.com/l/_KDKajLSUdxE6


Watch Video Solution

7. If  . Verify that 

 and hence �nd  .

Watch Video Solution

A = [2 − 11 − 12 − 11 − 12]

A3 − 6A2 + 9A − 4I = O A− 1

8. Find the inverse the matrix (if it exists)given in

Watch Video Solution

⎡
⎢
⎣

1 0 0

3 3 0

5 2 −1

⎤
⎥
⎦

9. Find the inverse the matrix (if it exists) given in

Watch Video Solution

⎡
⎢
⎣

2 1 3

4 −1 0

−7 2 1

⎤
⎥
⎦

https://dl.doubtnut.com/l/_KDKajLSUdxE6
https://dl.doubtnut.com/l/_PJjnGrwf35Ic
https://dl.doubtnut.com/l/_GuQ0FWbsXN4Q
https://dl.doubtnut.com/l/_YoRolNngjb1d


10. Find adjoint of the matrice in

Watch Video Solution

⎡
⎢
⎣

1 −1 2

2 3 5

−2 0 1

⎤
⎥
⎦

11. Verify 

Watch Video Solution

A(adjA) = (adjA)A = |A|If or [
2 3

−4 −6
]

12. Find adjoint of the matrice in

Watch Video Solution

[
1 2

3 4
]

13. Find the inverse the matrix (if it exists)given in

Watch Video Solution

[
−1 5

−3 2
]

https://dl.doubtnut.com/l/_bilihQEU8I0Y
https://dl.doubtnut.com/l/_436gcajNEyZb
https://dl.doubtnut.com/l/_5bi0gTXJlO8K
https://dl.doubtnut.com/l/_MaSdqOfOwOI8
https://dl.doubtnut.com/l/_QgK2N0tTRo1n


14. Find the inverse the matrix (if it exists)given in

Watch Video Solution

⎡
⎢
⎣

1 2 3

0 2 4

0 0 5

⎤
⎥
⎦

15. Verify  

Watch Video Solution

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

⎡
⎢
⎣

1 −1 2

3 0 −2

1 0 3

⎤
⎥
⎦

16. Find the inverse the matrix (if it exists)given in

Watch Video Solution

[
2 −2

4 3
]

17. Find the inverse the matrix (if it exists)given in

Watch Video Solution

⎡
⎢
⎣

1 −1 2

0 2 −3

3 −2 4

⎤
⎥
⎦

https://dl.doubtnut.com/l/_QgK2N0tTRo1n
https://dl.doubtnut.com/l/_snOdkQ2uz9Nt
https://dl.doubtnut.com/l/_hmh7LWwR2rkt
https://dl.doubtnut.com/l/_QrI6mg8QlLle


Exercise 4 1

Watch Video Solution

18. If , show that . Hence, �nd .

Watch Video Solution

A = [
3 1

1 2
] A2 − 5A + 5I = 0 A− 1

1. If . Find .

Watch Video Solution

A =
⎡
⎢
⎣

1 1 −2

2 1 −3

5 4 −9

⎤
⎥
⎦

|A|

2. Find values of , if(i)  (ii) 

Watch Video Solution

x
∣
∣
∣

2 4

5 1

∣
∣
∣

−
∣
∣
∣

2x 4

6 x

∣
∣
∣

∣
∣
∣

2 3

4 5

∣
∣
∣

−
∣
∣
∣

x 3

2x 5

∣
∣
∣

https://dl.doubtnut.com/l/_QrI6mg8QlLle
https://dl.doubtnut.com/l/_oYKUbb2Eh2tR
https://dl.doubtnut.com/l/_Rz0ZAvcOnipq
https://dl.doubtnut.com/l/_2HfbwpSANgDX


3. If , then show that 

Watch Video Solution

A =
⎡
⎢
⎣

1 0 1

0 1 2

0 0 4

⎤
⎥
⎦

|3A| = 27|A|

4. Evaluate the determinants

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

Watch Video Solution

∣
∣
∣
∣

3 −1 −2

0 0 −1

3 −5 0

∣
∣ 
∣
∣

∣
∣ 
∣
∣

3 −4 5

1 1 −2

2 3 1

∣
∣ 
∣
∣

∣
∣ 
∣
∣

0 1 2

−1 0 −3

−2 3 0

∣
∣ 
∣
∣

∣
∣
∣
∣

2 −1 −2

0 2 −1

3 −5 0

∣
∣ 
∣
∣

5. Evaluate the determinants in(i)  (ii) 

Watch Video Solution

∣
∣
∣

cos θ −sin θ

sin θ cos θ

∣
∣
∣

∣
∣
∣

x2 − x + 1 x − 1

x + 1 x + 1

∣
∣
∣

https://dl.doubtnut.com/l/_Y0RCU7juhOLV
https://dl.doubtnut.com/l/_WPr1SopwF9OX
https://dl.doubtnut.com/l/_AbeCoaVGCrny
https://dl.doubtnut.com/l/_tZMcz1Vzfqqa


Exercise 4 6

6. If , then show that 

Watch Video Solution

A = [
1 2

4 2
] |2A| = 4|A|

7. Evaluate the determinants 

Watch Video Solution

∣
∣
∣

2 4

−5 −1

∣
∣
∣

8. If = , then x is equal to (A) 6 (B)  (C)  (D) 0

Watch Video Solution

∣
∣
∣

x 2

18 x

∣
∣
∣

∣
∣
∣

6 2

18 6

∣
∣
∣

±6 −6

1. Solve system of linear equations, using matrix method,

W t h Vid S l ti

2x + 3y + 3z = 5    x − 2y + z = − 4  3x − y − 2z = 3

https://dl.doubtnut.com/l/_tZMcz1Vzfqqa
https://dl.doubtnut.com/l/_6GBxtwVCsVm4
https://dl.doubtnut.com/l/_chM2ohFsdyNw
https://dl.doubtnut.com/l/_Nz3gPwDJMLSm


Watch Video Solution

2. Examine the consistency of the system of equations

Watch Video Solution

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

3. Solve system of linear equations, using matrix method,

Watch Video Solution

5x + 2y = 4,  7x + 3y = 5

4. Examine the consistency of the system of equations

Watch Video Solution

5x − y + 4z = 5,  2x + 3y + 5z = 2,  5x − 2y + 6z = 1

https://dl.doubtnut.com/l/_Nz3gPwDJMLSm
https://dl.doubtnut.com/l/_uOowPvXxqM4A
https://dl.doubtnut.com/l/_6WRAAwDO2uJR
https://dl.doubtnut.com/l/_A2ahNKp3w1ZE


5. Examine the consistency of the system of equations

Watch Video Solution

3x − y − 2z = 2  2y − z = 1  3x − 5y = 3

6. Examine the consistency of the system of equations

 

 

Watch Video Solution

x + y + z = 1

2x + 3y + 2z = 2

ax + ay + 2az = 4

7. If  �nd . Use it to solve the system of

equations  ,  and 

Watch Video Solution

A =
⎛
⎜
⎝

2 −3 5

3 2 −4

1 1 −2

⎞
⎟
⎠

A− 1

2x − 3y + 5z = 11 3x + 2y − 4z = − 5

x + y − 2z = − 3

https://dl.doubtnut.com/l/_UMdjMHCNrHmy
https://dl.doubtnut.com/l/_PSczA42mkqbE
https://dl.doubtnut.com/l/_daU2JoO62pkb


8. Solve system of linear equations, using matrix method,

Watch Video Solution

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

9. Solve system of linear equations, using matrix method,

Watch Video Solution

2x + y + z = 1  x − 2y − z =  
3

2
3y − 5z = 9

10. Solve system of linear equations, using matrix method,

Watch Video Solution

x − y + z = 4  2x + y − 3z = 0  x + y + z = 2

https://dl.doubtnut.com/l/_daU2JoO62pkb
https://dl.doubtnut.com/l/_qBC0V0lm8ghs
https://dl.doubtnut.com/l/_8QHkPt85pgH0
https://dl.doubtnut.com/l/_7r4G4lDPVULF


11. Solve system of linear equations, using matrix method,

Watch Video Solution

4x − 3y = 3  3x − 5y = 7

12. Solve system of linear equations, using matrix method,

 

Watch Video Solution

2x − y = − 2  3x + 4y = 3

13. Examine the consistency of the system of equations

Watch Video Solution

x + 3y = 5  2x + 6y = 8

14. Examine the consistency of the system of equations

2x − y = 5  x + y = 4

https://dl.doubtnut.com/l/_SLaZ93688CUX
https://dl.doubtnut.com/l/_wGM8YBsfqsdA
https://dl.doubtnut.com/l/_kjqInAtQbXCr
https://dl.doubtnut.com/l/_bXWVy7xHscKJ


Solved Examples

Watch Video Solution

15. The cost of 4 kg onion, 3 kg wheat and 2 kg rice is Rs 60. The cost of

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

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

method.

Watch Video Solution

1. Evaluate 

Watch Video Solution

∣
∣
∣

2 4

−1 2

∣
∣
∣

2. Evaluate the determinant |(1,2,4),(-1,3,0),(4,1,0)|`

Vi T S l i

Δ =

https://dl.doubtnut.com/l/_bXWVy7xHscKJ
https://dl.doubtnut.com/l/_8HQxoYxcyEhg
https://dl.doubtnut.com/l/_OwXorZVY02bp
https://dl.doubtnut.com/l/_eKkb8gdG1wVO


View Text Solution

3. Evaluate 

Watch Video Solution

∣
∣
∣

x x + 1

x − 1 x

∣
∣
∣

4. Find values of x for which

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

∣
∣
∣

3 x

x 1

∣
∣
∣

=
∣
∣
∣

3 2

4 1

∣
∣
∣

x = ± 2√2

x = ± 2√3

x = ± 5√2

x = ± 2√7

https://dl.doubtnut.com/l/_eKkb8gdG1wVO
https://dl.doubtnut.com/l/_ZaG3YQbG1usa
https://dl.doubtnut.com/l/_hhuQ4DimYSiO


5. Evaluate 

Watch Video Solution

Δ = |0 sinα − cosα − sinα0 sinβ cosα − sinβ0|

6. Find minors and cofactors of the elements of the determinant

and verify that 

Watch Video Solution

|2 − 3560415 − 7| a11A31 + a12A32 + a13A33 = 0

7. Verify Property 1 for 

Watch Video Solution

Δ =

∣
∣ 
∣
∣

2 −3 5

6 0 4

1 5 −7

∣
∣ 
∣
∣

8. Write the value of the following determinant: 

Watch Video Solution

∣
∣
∣
∣

102 18 36

1 3 4

17 3 6

∣
∣ 
∣
∣

https://dl.doubtnut.com/l/_lkoq58w6IFc1
https://dl.doubtnut.com/l/_kVzaXcE1eLHh
https://dl.doubtnut.com/l/_TkyxX5uAYkJI
https://dl.doubtnut.com/l/_V2JGhHBQG6Hz


9. Evaluate 

Watch Video Solution

Δ = |323223323|

10. Without expanding, prove that 

Watch Video Solution

Δ =
∣
∣ 
∣ 
∣
∣

x + y y + z z + x

z x y

1 1 1

∣
∣ 
∣ 
∣
∣

= 0

11. Evaluate

Watch Video Solution

Δ = |1abc1bca1cab|

12. Show that 

Watch Video Solution

|abca + 2xb + 2yc + 2zxyz| = 0

https://dl.doubtnut.com/l/_V2JGhHBQG6Hz
https://dl.doubtnut.com/l/_ijHLffdk1AUS
https://dl.doubtnut.com/l/_Mxp5jvncjloO
https://dl.doubtnut.com/l/_5gMGyR2R2B3A
https://dl.doubtnut.com/l/_tk3Y1QbHHAVt


13. Prove that

Watch Video Solution

|aa + ba + b + c2a3a + 2B4a + 3b + 2c3a6a + 3b10a + 6b + 3c| = a3

14. Show that

Watch Video Solution

∣
∣
∣
∣

1 + a 1 1

1 1 + b 1

1 1 1 + c

∣
∣ 
∣
∣

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

a

1

b

1

c

15. Find the area of the triangle whose vertices are , and 

.

Watch Video Solution

(3, 8) ( − 4, 2)

(5, 1)

https://dl.doubtnut.com/l/_ABhMfyzZV8Rb
https://dl.doubtnut.com/l/_TbrwzjZeJMuG
https://dl.doubtnut.com/l/_FzCubqtgz1RR


16. Prove: 

Watch Video Solution

∣
∣
∣
∣

b + c a a

b c + a b

c c a + b

∣
∣ 
∣
∣

= 4abc

17. If x, y, z are di�erent and 

, then

Watch Video Solution

Δ = ∣∣ ×2 1 + x3yy21 + y3zz21 + z3∣∣ = 0

18. Find the equation of the line joining A( 1,3) and B (0,0) using

determinants and �nd k if D(k, 0) is a point such that area of triangle

ABD is 3sq units.

Watch Video Solution

19. Find the minor of element 6 in the determinant Δ = |123456789|

https://dl.doubtnut.com/l/_fWY1B3eaZ0jp
https://dl.doubtnut.com/l/_pWk8CkHe7xYF
https://dl.doubtnut.com/l/_n1SmZJRLMqX7
https://dl.doubtnut.com/l/_0qYY0q0hgOpQ


Watch Video Solution

20. The sum of three numbers is 6. If multiply theird number by 3 and

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

we get double of the second number . Find the numbers using matrix

method.

Watch Video Solution

21. Solve the following system of equations by matrix method.

 

 

Watch Video Solution

3x − 2y + 3z = 8

2x + y − z = 1

4x − 3y + 2z = 4

22. Solve the system of equations  and 2x + 5y = 1 3x + 2y = 7

https://dl.doubtnut.com/l/_0qYY0q0hgOpQ
https://dl.doubtnut.com/l/_5gfujGv2o1M4
https://dl.doubtnut.com/l/_zKmO1IR3LC8A
https://dl.doubtnut.com/l/_ygSuT1J6ApKD


Watch Video Solution

23. Show that the matrix satis�es the equation 

Watch Video Solution

A = [2312]

A2 − 4A + I = 0

24. If and , then verify that 

Watch Video Solution

A = [
2 3

1 −4
] B = [

1 −2

−1 3
]

(AB)
− 1

= B− 1A− 1

25. If ,then verify that . Also �nd .

Watch Video Solution

A =
⎡
⎢
⎣

1 3 3

1 4 3

1 3 4

⎤
⎥
⎦

AadjA = |A|I A− 1

https://dl.doubtnut.com/l/_ygSuT1J6ApKD
https://dl.doubtnut.com/l/_XZlELpk8mGTO
https://dl.doubtnut.com/l/_t0wVZBwGMl5c
https://dl.doubtnut.com/l/_qvuMgnLWeSzW


26. Find adj for 

Watch Video Solution

A = [
2 3

1 4
]

27. Find minors and cofactors of the elements of the determinant

and verify that 

Watch Video Solution

|2 − 3560415 − 7| a11A31 + a12A32 + a13A33 = 0

28. Find minors and cofactors of the elements in the

determinant 

Watch Video Solution

a11, a21

Δ = |a11a12a13a21a22a23a31a32a23|

29. Find minors and cofactors of all the elements of the determinant

∣
∣
∣

1 −2

4 3

∣
∣
∣

https://dl.doubtnut.com/l/_qTx866rU1rgm
https://dl.doubtnut.com/l/_wCC8p1fAgI7h
https://dl.doubtnut.com/l/_j7Fl96MOb3Wo
https://dl.doubtnut.com/l/_ixdxvTMkiq2C


Watch Video Solution

30. If a, b, c are positive and unequal, show that value of the

determinant is negative.

Watch Video Solution

Δ = |abcbcacab|

31. If  are in A.P, �nd value of 

Watch Video Solution

a, b, c

∣
∣ 
∣ 
∣
∣

2y + 4 5y + 7 8y + a

3y + 5 6y + 8 9y + b

4y + 6 7y + 9 10y + c

∣
∣ 
∣ 
∣
∣

32. Show that

.

Watch Video Solution

Δ =

∣
∣ 
∣ 
∣
∣

(y + z)2
xy zx

xy (x + z)2
yz

xz yz (x + y)2

∣
∣ 
∣ 
∣
∣

= 2xyz(x + y + z)
3

https://dl.doubtnut.com/l/_ixdxvTMkiq2C
https://dl.doubtnut.com/l/_XCnQHwVZzhaP
https://dl.doubtnut.com/l/_fRNVH0fPWPEb
https://dl.doubtnut.com/l/_qFWjPf47vJRX
https://dl.doubtnut.com/l/_JanSNSiBv8PM


Miscellaneous Exercise

33. Use product  to solve

the system of equation:  

Watch Video Solution

[1 − 1202 − 33 − 24]  [ − 20192 − 361 − 2]

x − y + 2z = 1 2y − 3z = 1

3x − 2y + 4z = 2

34. Without expanding, prove that

 .

Watch Video Solution

∣
∣
∣
∣
∣

a + bx c + dx p + qx

ax + b cx + d px + q

u v w

∣
∣ 
∣ 
∣
∣

= (1 − x2)
∣
∣ 
∣ 
∣
∣

a c p

b d q

u v w

∣
∣ 
∣ 
∣
∣

1. Let , where . Then 

(A)   

(B)  

A =
⎡
⎢
⎣

1 sin θ 1

−sin θ 1 sin θ

−1 −sin θ 1

⎤
⎥
⎦

0 ≤ θ ≤ 2π

Det(A) = 0

Det(A) ∈ (2, ∞)

https://dl.doubtnut.com/l/_JanSNSiBv8PM
https://dl.doubtnut.com/l/_lL1hQPnGybCk
https://dl.doubtnut.com/l/_MtgqcBmbVZTV


(C)  

(D) 

Watch Video Solution

Det(A) ∈ (2, 4)

Det(A) ∈ [2, 4]

2. If x, y, z are non-zero real numbers, then the inverse of matrix

is 

(A)   

(B)  

(C)  

(D) 

Watch Video Solution

A =
⎡
⎢
⎣

x 0 0

0 y 0

0 0 z

⎤
⎥
⎦

⎡
⎢
⎣

x− 1 0 0

0 y− 1 0

0 0 z − 1

⎤
⎥
⎦

xyz
⎡
⎢
⎣

x− 1 0 0

0 y− 1 0

0 0 z − 1

⎤
⎥
⎦

⎡
⎢
⎣

x 0 0

0 y 0

0 0 z

⎤
⎥
⎦

1

xyz

⎡
⎢
⎣

1 0 0

0 1 0

0 0 1

⎤
⎥
⎦

1

xyz

https://dl.doubtnut.com/l/_MtgqcBmbVZTV
https://dl.doubtnut.com/l/_bwuU9TU1NwnP


3. If a, b, c, are in A.P, then the determinant  is 

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

Watch Video Solution

∣
∣
∣
∣

x + 2 x + 3 x + 2a

x + 3 x + 4 x + 2b

x + 4 x + 5 x + 2c

∣
∣ 
∣
∣

0 1 x 2x

4. Solve the system of equations , ,

Watch Video Solution

+ + = 4
2

x

3

y

10

z
− + = 1

4

x

6

y

5

z

+ − = 2
6

x

9

y

20

z

5. Using properties of determinants. Prove that

Watch Video Solution

∣
∣
∣
∣
∣

sinα cosα cos(α + δ)

sinβ cos β cos(β + δ)

sinγ cos γ cos(γ + δ)

∣
∣ 
∣ 
∣
∣

= 0

https://dl.doubtnut.com/l/_heSGDQyufJUo
https://dl.doubtnut.com/l/_H1UsvfvEONRF
https://dl.doubtnut.com/l/_RFXbVMymltci


6. Using properties of determinants. Prove that

Watch Video Solution

∣
∣
∣
∣
∣

1 1 + p 1 + p + q

2 3 + 2p 4 + 3p + 2q

3 6 + 3p 10 + 6p + 3q

∣
∣ 
∣ 
∣
∣

= 1

7. Using properties of determinants. Prove that

Watch Video Solution

∣
∣
∣
∣

3a −a + b −a + c

−b + a 3b −b + c

−c + a −c + b 3c

∣
∣ 
∣
∣

= 3(a + b + c)(ab + bc + ca)

8. Using properties of determinants, prove the following:

Watch Video Solution

∣∣ ×2 1 + px3yy21 + py3zz21 + pz3∣∣ = (1 + pxyz)(x − y)(y − z)(z − x)

https://dl.doubtnut.com/l/_NccqYUVgvgOf
https://dl.doubtnut.com/l/_mY1D80VtBeCV
https://dl.doubtnut.com/l/_UwD2XkZlUSbA


9. Using properties of determinants. Prove that

Watch Video Solution

∣
∣
∣
∣
∣

α α2 β + γ

β β2 γ + α

γ γ2 α + β

∣
∣ 
∣ 
∣
∣

= (β − γ)(γ − α)(α − β)(α + β + γ)

10. Evaluate 

Watch Video Solution

∣
∣
∣
∣
∣

1 x y

1 x + y y

1 x x + y

∣
∣ 
∣ 
∣
∣

11. Let . Verify that ltbtgt (i) 

  

(ii) 

View Text Solution

A =
⎡
⎢
⎣

1 −2 1

−2 3 1

1 1 5

⎤
⎥
⎦

[adjA] − 1 = adj(A− 1)

(A− 1 ^ ( − 1) = A

https://dl.doubtnut.com/l/_CigM9G2aMDtm
https://dl.doubtnut.com/l/_7LCfSPHTmm8C
https://dl.doubtnut.com/l/_6VrseodVLVO2
https://dl.doubtnut.com/l/_lD9XUYcjEY6J


12. Evaluate .

Watch Video Solution

∣
∣
∣
∣
∣

x y x + y

y x + y x

x + y x y

∣
∣ 
∣ 
∣
∣

13. Without expanding the determinant, prove that

Watch Video Solution

∣
∣
∣
∣
∣

a a2 bc

b b2 ca

c c2 ab

∣
∣ 
∣ 
∣
∣

=

∣
∣ 
∣ 
∣
∣

1 a2 a3

1 b2 b3

1 c2 c3

∣
∣ 
∣ 
∣
∣

14. Evaluate 

Watch Video Solution

∣
∣
∣
∣
∣

cosα cos β cosα sinβ −sinα

−sinβ cos β 0

sinα cos β sinα sinβ cosα

∣
∣ 
∣ 
∣
∣

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

 .Show that eitherΔ = |b + + aa + bc + aa + + ca + + + a| = 0

https://dl.doubtnut.com/l/_lD9XUYcjEY6J
https://dl.doubtnut.com/l/_APFfdH5dAMwC
https://dl.doubtnut.com/l/_OoR3U3GWNTZt
https://dl.doubtnut.com/l/_4pkCyhw9rJbd


 .

Watch Video Solution

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

16. Solve the equation , 

Watch Video Solution

∣
∣
∣
∣

x + a x x

x x + a x

x x x + a

∣
∣ 
∣
∣

= 0 a ≠ 0

17. Prove: 

Watch Video Solution

∣∣a
2bcac + c2a2 + a ^ 2aca ^ 2 + b ^ 2∣∣ = 4a2b2c2

18. Prove that the determinant  is

independent of .

Watch Video Solution

⎡
⎢
⎣

x sin θ cos θ

−sin θ −x 1

cos θ 1 x

⎤
⎥
⎦

θ

https://dl.doubtnut.com/l/_4pkCyhw9rJbd
https://dl.doubtnut.com/l/_CuAcFhfAqUyk
https://dl.doubtnut.com/l/_IrTHfm2ZCvOT
https://dl.doubtnut.com/l/_XOPF4535k064


Exercise 4 4

19. If  and 

 , �nd 

Watch Video Solution

A −1 = [3 − 11 − 156 − 55 − 22]

B = [12 − 2 − 1300 − 21] (AB) − 1.

1. Write Minors and Cofactors of the elements of following

determinants:

(i)  (ii) 

Watch Video Solution

∣
∣
∣

2 −4

0 3

∣
∣
∣

∣
∣
∣

a c

b d

∣
∣
∣

2. Using Cofactors of elements of second row, evaluate 

A. 

Δ =

∣
∣ 
∣
∣

5 3 8

2 0 1

1 2 3

∣
∣ 
∣
∣

7

https://dl.doubtnut.com/l/_Z9VAF0Cr8DBK
https://dl.doubtnut.com/l/_YJ77oyP60jl9
https://dl.doubtnut.com/l/_GA7tZZuFyIYH


B. 

C. 

D. 

Answer: A

Watch Video Solution

8

9

10

3. Write Minors and Cofactors of the elements of following

determinants:

(i)  (ii) 

Watch Video Solution

∣
∣
∣
∣

1 0 0

0 1 0

0 0 1

∣
∣ 
∣
∣

∣
∣ 
∣
∣

1 0 4

3 5 −1

0 1 2

∣
∣ 
∣
∣

4. If  and  is cofactors of , then value of 

is given by

Δ =

∣
∣ 
∣
∣

a11 a12 a13

a21 a22 a23

a31 a32 a33

∣
∣ 
∣
∣

Aij aij Δ

https://dl.doubtnut.com/l/_GA7tZZuFyIYH
https://dl.doubtnut.com/l/_YLBs0njteaUC
https://dl.doubtnut.com/l/_ZWkJ1oLEZXVF


Exercise 4 2

A.  

B.  

C.  

D. 

Watch Video Solution

a11A31 + a12A32 + a13A33

a11A11 + a12A21 + a13A31

a21A11 + a22A12 + a23A13

a11A11 + a21A21 + a31A31

5. Using Cofactors of elements of third column, evaluate

Watch Video Solution

Δ =

∣
∣ 
∣ 
∣
∣

1 x yz

1 y zx

1 z xy

∣
∣ 
∣ 
∣
∣

1. Using the property of determinants and without expanding, prove

that:
∣
∣
∣
∣
∣

−a2 ab ac

ba −b2 bc

ca cb −c2

∣
∣ 
∣ 
∣
∣

= 4a2b2c2

https://dl.doubtnut.com/l/_ZWkJ1oLEZXVF
https://dl.doubtnut.com/l/_RjrdVNDFO0m7
https://dl.doubtnut.com/l/_7MSLDsiheOxW


Watch Video Solution

2. Using the property of determinants and without expanding, prove

that:

Watch Video Solution

∣
∣
∣
∣

0 a −b

−a 0 −c

b c 0

∣
∣ 
∣
∣

= 0

3. Using the property of determinants and without expanding, prove

that:

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

∣
∣ 
∣ 
∣
∣

4. Using the property of determinants and without expanding, prove

that:

Watch Video Solution

∣
∣
∣
∣
∣

1 bc a(b + c)

1 ca b(c + a)

1 ab c(a + b)

∣
∣ 
∣ 
∣
∣

= 0

https://dl.doubtnut.com/l/_7MSLDsiheOxW
https://dl.doubtnut.com/l/_2sifxNkRVrdk
https://dl.doubtnut.com/l/_hcOQ8xFl0yQ6
https://dl.doubtnut.com/l/_mJJUTsMVhHiA


5. Using the property of determinants and without expanding, prove

that:

Watch Video Solution

∣
∣
∣
∣

2 7 65

3 8 75

4 9 86

∣
∣ 
∣
∣

= 0

6. Using the property of determinants and without expanding, prove

that:

Watch Video Solution

∣
∣
∣
∣

a − b b − c c − a

b − c c − a a − b

c − a a − b b − c

∣
∣ 
∣
∣

= 0

7. Using the property of determinants and without expanding, prove

that:

Watch Video Solution

∣
∣
∣
∣
∣

x a x + a

y b y + b

z c z + c

∣
∣ 
∣ 
∣
∣

= 0

https://dl.doubtnut.com/l/_mJJUTsMVhHiA
https://dl.doubtnut.com/l/_Lg5npHQzIik0
https://dl.doubtnut.com/l/_yeH1vfSLdoby
https://dl.doubtnut.com/l/_yItFuJMgS32p


8. By using properties of determinants. Show that:

Watch Video Solution

∣
∣
∣
∣
∣

x x2 yz

y y2 zx

z z2 xy

∣
∣ 
∣ 
∣
∣

= (x − y)(y − z)(z − x)(xy + yz + zx)

9. By using properties of determinants. Show that:

(i)  

(ii) 

Watch Video Solution

∣
∣
∣
∣
∣

1 a a2

1 b b2

1 c c2

∣
∣ 
∣ 
∣
∣

= (a − b)(b − c)(c − a)

∣
∣
∣
∣
∣

1 1 1

a b c

a3 b3 c3

∣
∣ 
∣ 
∣
∣

= (a − b)(b − c)(c − a)(a + b + c)

10. By using properties of determinants. Show that:

(i)  
∣
∣
∣
∣

x + 4 2x 2x

2x x + 4 2x

2x 2x x + 4

∣
∣ 
∣
∣

= (5x − 4)(4 − x)
2

https://dl.doubtnut.com/l/_yItFuJMgS32p
https://dl.doubtnut.com/l/_Uj6aCAs5Ph4J
https://dl.doubtnut.com/l/_iolWktVrEZlc
https://dl.doubtnut.com/l/_gUtA1GCyeMZG


(ii) 

Watch Video Solution

∣
∣
∣
∣
∣

y + k y y

y y + k y

y y y + k

∣
∣ 
∣ 
∣
∣

= k2(3y + k)

11. By using properties of determinants. Show that:

(i)  

(ii) 

Watch Video Solution

∣
∣
∣
∣

a − b − c 2a 2a

2b b − c − a 2b

2c 2c c − a − b

∣
∣ 
∣
∣

= (a + b + c)3

∣
∣
∣
∣
∣

x + y + 2z x y

z y + z + 2x y

z x z + x + 2y

∣
∣ 
∣ 
∣
∣

= 2(x + y + z)
3

12. By using properties of determinants. Show that:

Watch Video Solution

∣
∣
∣
∣
∣

1 x x2

x2 1 x

x x2 1

∣
∣ 
∣ 
∣
∣

= (1 − x3)
2

https://dl.doubtnut.com/l/_gUtA1GCyeMZG
https://dl.doubtnut.com/l/_GcWwxv6f4CKI
https://dl.doubtnut.com/l/_SrslhRi9rfJk
https://dl.doubtnut.com/l/_SekmKfqh1zBk


13. By using properties of determinants. Show that:

Watch Video Solution

∣
∣
∣
∣
∣

1 + a2 − b2 2ab −2b

2ab 1 − a2 + b2 2a

2b −2a 1 − a2 − b2

∣
∣ 
∣ 
∣
∣

= (1 + a2 + b2)
3

14. By using properties of determinants. Show that:

Watch Video Solution

∣
∣
∣
∣
∣

a2 + 1 ab ac

ab b2 + 1 bc

ca cb c2 + 1

∣
∣ 
∣ 
∣
∣

= (1 + a2 + b2 + c2)

15. Let A be a square matrix of order , then is equal to 

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

Watch Video Solution

3 × 3 |kA|

k|A| k2|A| K3|A| 3k|A|

https://dl.doubtnut.com/l/_SekmKfqh1zBk
https://dl.doubtnut.com/l/_TPmn1zJESx12
https://dl.doubtnut.com/l/_hTz3Cy5oXGq9


16. Which of the following is correct

(A)   Determinant is a square matrix.

(B)   Determinant is a number associated to a matrix.

(C)   Determinant is a number associated to a square matrix.

(D)   None of these

Watch Video Solution

https://dl.doubtnut.com/l/_XfDWPSPXAmj4

