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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/_3pIHX6wIvvIG
https://dl.doubtnut.com/l/_bdqIL9Jie4h1


(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.

Watch Video 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/_bdqIL9Jie4h1
https://dl.doubtnut.com/l/_qWZS1ngssOEJ
https://dl.doubtnut.com/l/_jmN3ooqhaZCt
https://dl.doubtnut.com/l/_kRzLg9xQlXyK


Exercise 4 2

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

Watch Video Solution

−2 12, 2 12, 2

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

that:

Watch Video Solution

∣
∣
∣
∣
∣

−a2 ab ac

ba −b2 bc

ca cb −c2

∣
∣ 
∣ 
∣
∣

= 4a2b2c2

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

that:

Watch Video Solution

∣
∣
∣
∣

0 a −b

−a 0 −c

b c 0

∣
∣ 
∣
∣

= 0

https://dl.doubtnut.com/l/_kRzLg9xQlXyK
https://dl.doubtnut.com/l/_oEqSwYhsVlYr
https://dl.doubtnut.com/l/_mQbayYqn2nYk


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

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

that:

Watch Video Solution

∣
∣
∣
∣

2 7 65

3 8 75

4 9 86

∣
∣ 
∣
∣

= 0

https://dl.doubtnut.com/l/_P56Q7LoTVhbF
https://dl.doubtnut.com/l/_wdCQJhXjOhtK
https://dl.doubtnut.com/l/_gJWn5uTmQwlj
https://dl.doubtnut.com/l/_Rqwrn4q0plPF


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

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)

https://dl.doubtnut.com/l/_Rqwrn4q0plPF
https://dl.doubtnut.com/l/_4Bb38qpDWQJj
https://dl.doubtnut.com/l/_sD3ZOBGQRf8b


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)  

(ii) 

Watch Video Solution

∣
∣
∣
∣

x + 4 2x 2x

2x x + 4 2x

2x 2x x + 4

∣
∣ 
∣
∣

= (5x − 4)(4 − x)2

∣
∣
∣
∣
∣

y + k y y

y y + k y

y y y + k

∣
∣ 
∣ 
∣
∣

= k2(3y + k)

https://dl.doubtnut.com/l/_B82hxphUfbJP
https://dl.doubtnut.com/l/_qmAn0NQoaNs3


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

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

https://dl.doubtnut.com/l/_puuO8lD4HuaD
https://dl.doubtnut.com/l/_QQenlacFyElF
https://dl.doubtnut.com/l/_0isXae7FFBdZ


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 + b2)

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|

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

https://dl.doubtnut.com/l/_0isXae7FFBdZ
https://dl.doubtnut.com/l/_OZ0KVyKsJVnR
https://dl.doubtnut.com/l/_ow7NrUSfmrTo
https://dl.doubtnut.com/l/_pfxNOY0AAbbW


Exercise 4 5

Watch Video Solution

1. 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

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

.

Watch Video Solution

[
3 2

1 1
]

A2 + aA + bI = O

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

(A) det (A) 

(A− 1)

https://dl.doubtnut.com/l/_pfxNOY0AAbbW
https://dl.doubtnut.com/l/_cUNWEQ7N6Cpq
https://dl.doubtnut.com/l/_wHbNYijovhmy
https://dl.doubtnut.com/l/_tqltBtAorGWX


(B)   

(C)  

(D) 

Watch Video Solution

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. Let and . Verify that 

.

Watch Video Solution

A = [
3 7

2 5
] B = [

6 8

7 9
] (AB) − 1 = B− 1A− 1

https://dl.doubtnut.com/l/_tqltBtAorGWX
https://dl.doubtnut.com/l/_J8xI9Xn0HGig
https://dl.doubtnut.com/l/_CVvmbJfSuDSc


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

equal to 

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

Watch Video Solution

×

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

7. 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

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

Watch Video Solution

⎡
⎢
⎣

1 0 0

3 3 0

5 2 −1

⎤
⎥
⎦

https://dl.doubtnut.com/l/_EelEucjFny7T
https://dl.doubtnut.com/l/_SdmgNofaagnh
https://dl.doubtnut.com/l/_kIfcJGtzrmg3


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

Watch Video Solution

⎡
⎢
⎣

2 1 3

4 −1 0

−7 2 1

⎤
⎥
⎦

10. Find adjoint of the matrice in

Watch Video Solution

⎡
⎢
⎣

1 −1 2

2 3 5

−2 0 1

⎤
⎥
⎦

11. Verify  where 

Watch Video Solution

A(adjA) = (adjA)A = |A|I   A = [
2 3

−4 −6
]

12. Find adjoint of the matrice in

Watch Video Solution

[
1 2

3 4
]

https://dl.doubtnut.com/l/_uURu2xJbPVvO
https://dl.doubtnut.com/l/_fmC9E7XJdv4I
https://dl.doubtnut.com/l/_HK2T6ugweosT
https://dl.doubtnut.com/l/_5Kqmme35k5FS


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

Watch Video Solution

[
−1 5

−3 2
]

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
]

https://dl.doubtnut.com/l/_BTHvTZsjySrT
https://dl.doubtnut.com/l/_vMPDC4mDrXKg
https://dl.doubtnut.com/l/_nR2HUTjLxFeT
https://dl.doubtnut.com/l/_ve4vwBb1Nckt


Exercise 4 1

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

Watch Video Solution

⎡
⎢
⎣

1 −1 2

0 2 −3

3 −2 4

⎤
⎥
⎦

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|

https://dl.doubtnut.com/l/_ve4vwBb1Nckt
https://dl.doubtnut.com/l/_7ANqF6kRcXDQ
https://dl.doubtnut.com/l/_wIsn2lAIchcp
https://dl.doubtnut.com/l/_4pUeZBtqcisA


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

∣
∣
∣

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

∣
∣ 
∣
∣

https://dl.doubtnut.com/l/_h5YhzZuVDTN2
https://dl.doubtnut.com/l/_CoauTSly5JCy
https://dl.doubtnut.com/l/_vb1uYn8iNsS2


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

∣
∣
∣

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

https://dl.doubtnut.com/l/_oYP3WADtsQtv
https://dl.doubtnut.com/l/_RDb47c2mDDdo
https://dl.doubtnut.com/l/_ITn2JloUwCBm
https://dl.doubtnut.com/l/_yaIRqJz0nbTV


Exercise 4 6

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

  

  

Watch Video Solution

2x + 3y + 3z = 5

x − 2y + z = − 4

3x − y − 2z = 3

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

https://dl.doubtnut.com/l/_epTPuYVboOMN
https://dl.doubtnut.com/l/_yF2I8tmVoTd8
https://dl.doubtnut.com/l/_g2H0mCs2EIbB


4. Examine the consistency of the system of equations

Watch Video Solution

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

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 = 2ax + ay + 2az = 4

https://dl.doubtnut.com/l/_g2H0mCs2EIbB
https://dl.doubtnut.com/l/_hsR67JsLoxpT
https://dl.doubtnut.com/l/_1bl31ZkKjijm
https://dl.doubtnut.com/l/_duybjj50pBJt


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

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

https://dl.doubtnut.com/l/_rb7RwnFWMsbP
https://dl.doubtnut.com/l/_6ekWii0N15qQ
https://dl.doubtnut.com/l/_0AVAHiNfgnvF


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

Watch Video Solution

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

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

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

https://dl.doubtnut.com/l/_WOYFsoT3BHo3
https://dl.doubtnut.com/l/_x1FZLMDHCDhr
https://dl.doubtnut.com/l/_ACZtqYjAx4yb
https://dl.doubtnut.com/l/_zz0cPPZgNHBE


Solved Examples

Watch Video Solution

14. Examine the consistency of the system of equations

Watch Video Solution

2x − y = 5  x + y = 4

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

https://dl.doubtnut.com/l/_zz0cPPZgNHBE
https://dl.doubtnut.com/l/_rvZhE3Yzru9b
https://dl.doubtnut.com/l/_le4KDeNoZ1ok


1. Evaluate 

Watch Video Solution

∣
∣
∣

2 4

−1 2

∣
∣
∣

2. Evaluate the determinant

Watch Video Solution

Δ =

∣
∣ 
∣
∣

1 2 4

−1 3 0

4 1 0

∣
∣ 
∣
∣

3. Evaluate 

Watch Video Solution

∣
∣
∣

x x + 1

x − 1 x

∣
∣
∣

4. Find values of  for which 

A. 

B. 

x
∣
∣
∣

3 x

x 1

∣
∣
∣

=
∣
∣
∣

3 2

4 1

∣
∣
∣

x = ± 2√2

x = ± 2√3

https://dl.doubtnut.com/l/_vSg353vuT1hD
https://dl.doubtnut.com/l/_59SZqGamEGZK
https://dl.doubtnut.com/l/_fR2ki0Ar1YV5
https://dl.doubtnut.com/l/_t6wEDS9e7raV


C. 

D. 

Answer: A

Watch Video Solution

x = ± 5√2

x = ± 2√7

5. Evaluate 

Watch Video Solution

Δ =
∣
∣ 
∣ 
∣
∣

0 sinα −cosα

−sinα 0 sinβ

cosα −sinβ 0

∣
∣ 
∣ 
∣
∣

6. Verify Property 2 for 

Watch Video Solution

Δ =

∣
∣ 
∣
∣

2 −3 5

6 0 4

1 5 −7

∣
∣ 
∣
∣

https://dl.doubtnut.com/l/_t6wEDS9e7raV
https://dl.doubtnut.com/l/_IaGSbaa90uoG
https://dl.doubtnut.com/l/_2yV9NXOMg84T


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

∣
∣ 
∣
∣

9. Evaluate 

Watch Video Solution

Δ =
∣
∣ 
∣
∣

3 2 3

2 2 3

3 2 3

∣
∣ 
∣
∣

10. Without expanding, prove that 

Watch Video Solution

Δ =
∣
∣ 
∣ 
∣
∣

x + y y + z z + x

z x y

1 1 1

∣
∣ 
∣ 
∣
∣

= 0

https://dl.doubtnut.com/l/_xjjor2r8C2y1
https://dl.doubtnut.com/l/_CrhfqCGaGP5d
https://dl.doubtnut.com/l/_byFYg9xNficq
https://dl.doubtnut.com/l/_xQiNGB1jvb6f


Watch Video Solution

11. Evaluate

Watch Video Solution

Δ = |1abc1bca1cab|

12. Show that 

Watch Video Solution

∣
∣
∣
∣
∣

a b c

a + 2x b + 2y c + 2z

x y z

∣
∣ 
∣ 
∣
∣

= 0

13. Prove that 

Watch Video Solution

∣
∣
∣
∣

a a + b a + b + c

2a 3a + 2b 4a + 3b + 2c

3a 6a + 3b 10a + 6b + 3c

∣
∣ 
∣
∣

= a3

https://dl.doubtnut.com/l/_xQiNGB1jvb6f
https://dl.doubtnut.com/l/_B41Z4Hu4BqIG
https://dl.doubtnut.com/l/_01ED3yYwPp71
https://dl.doubtnut.com/l/_2qL0ga5WBR0z


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)

16. Prove that 

Watch Video Solution

|b + caabc + aba + b| = 4abc

https://dl.doubtnut.com/l/_nIHOOt9vWbuX
https://dl.doubtnut.com/l/_GUIhuPEJc0dX
https://dl.doubtnut.com/l/_GZ3Fzf5svKHe


17. If x, y, 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

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 

Watch Video Solution

Δ =

∣
∣ 
∣
∣

1 2 3

4 5 6

7 8 9

∣
∣ 
∣
∣

https://dl.doubtnut.com/l/_27shLvEcRoOj
https://dl.doubtnut.com/l/_G08bRIlP9RRx
https://dl.doubtnut.com/l/_qsi7jP5DEK88


20. 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

numbers, we get double of the second number. Represent it

algebraically and �nd 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 .

Watch Video Solution

2x + 5y = 1 3x + 2y = 7

https://dl.doubtnut.com/l/_OAv4sY6dAdH5
https://dl.doubtnut.com/l/_N4KaqOY8pTmc
https://dl.doubtnut.com/l/_2q8YcU6H4MBg


23. Show that the matrix satis�es the equation 

Watch Video Solution

A = [
2 3

1 2
]

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

26. Find adj for 

W h Vid S l i

A = [
1 2

3 4
]

https://dl.doubtnut.com/l/_BemeUeniM3hR
https://dl.doubtnut.com/l/_GwDfvCs9EcWH
https://dl.doubtnut.com/l/_lyCyeF1fvCJz
https://dl.doubtnut.com/l/_FqARXVgfiszX


Watch Video Solution

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

and verify that 

Watch Video Solution

∣
∣
∣
∣

2 −3 5

6 0 4

1 5 −7

∣
∣ 
∣
∣

a11A31 + a12A32 + a13A33 = 0

28. Find minors and cofactors of the elements  in the

determinant 

Watch Video Solution

a11, a21

Δ =
∣
∣ 
∣
∣

a11 a12 a13

a21 a22 a23

a31 a32 a23

∣
∣ 
∣
∣

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

Watch Video Solution

∣
∣
∣

1 −2

4 3

∣
∣
∣

https://dl.doubtnut.com/l/_FqARXVgfiszX
https://dl.doubtnut.com/l/_kqrQXeAZ05Vn
https://dl.doubtnut.com/l/_pECf1NKGHKbd
https://dl.doubtnut.com/l/_0EWqrJ9ognRG


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/_nDc4jmrhs0E1
https://dl.doubtnut.com/l/_3ywHtaKEjHeg
https://dl.doubtnut.com/l/_PkYTVAZoWWH2


Miscellaneous Exercise

33. Use product to solve

the system of equations

Watch Video Solution

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

x − y + 2z = 12y − 3z = 1

3x − 2y + 4z = 2

34. Prove that 

Watch Video Solution

Δ =
∣
∣ 
∣ 
∣
∣

a + bx c + dx p + qx

ax + b cx + d px + q

u v w

∣
∣ 
∣ 
∣
∣

= (1 − x2)
∣
∣ 
∣ 
∣
∣

a c p

b d q

u c 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/_ogK6BSyGrSx0
https://dl.doubtnut.com/l/_3IWzYUO5dqQV
https://dl.doubtnut.com/l/_AeDWya3ccFOU


(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/_AeDWya3ccFOU
https://dl.doubtnut.com/l/_Yc6oDG42MjbL


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/_fkQ9t6D49690
https://dl.doubtnut.com/l/_Ijn368M7Yh1E
https://dl.doubtnut.com/l/_0ow21BWp4BDT


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 that

, where  is

any scalar.

Watch Video Solution

∣
∣
∣
∣
∣

x x2 1 + px3

y y2 1 + py3

z z2 1 + pz3

∣
∣ 
∣ 
∣
∣

= (1 + pxyz)(x − y)(y − z)(z − x) p

https://dl.doubtnut.com/l/_0ow21BWp4BDT
https://dl.doubtnut.com/l/_1Sayb596Jhh6
https://dl.doubtnut.com/l/_neT0LW6Pv8IV
https://dl.doubtnut.com/l/_9vYOFtPvOn63


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) 

Watch Video 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/_9vYOFtPvOn63
https://dl.doubtnut.com/l/_tajWGoYexb96
https://dl.doubtnut.com/l/_IEtLE89ZmjG0
https://dl.doubtnut.com/l/_m0PBj5sbgUMh


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

∣
∣ 
∣ 
∣
∣

https://dl.doubtnut.com/l/_9yEszW4L8fQ9
https://dl.doubtnut.com/l/_X4Vl0OgDj6a3
https://dl.doubtnut.com/l/_41Sp4cHUaPRb


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

. Show that either  or 

Watch Video Solution

Δ =

∣
∣ 
∣
∣

b + c c + a a + b

c + a a + b b + c

a + b b + c c + a

∣
∣ 
∣
∣

= 0

a + b + c = 0 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 that 

Watch Video Solution

∣
∣
∣
∣
∣

a2 bc ac + c2

a2 + ab b2 ac

ab b2 + bc c2

∣
∣ 
∣ 
∣
∣

= 4a2b2c2

https://dl.doubtnut.com/l/_cya8kFoTES7j
https://dl.doubtnut.com/l/_cckbCU0z5JdW
https://dl.doubtnut.com/l/_lmo5XOtrc1IT


Exercise 4 4

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

19. If and , �nd 

.

Watch Video Solution

A− 1 =
⎡
⎢
⎣

3 −1 1

−15 6 −5

5 −2 2

⎤
⎥
⎦

B =
⎡
⎢
⎣

1 2 −2

−1 3 0

0 −2 1

⎤
⎥
⎦

(AB) − 1

1. Write Minors and Cofactors of the elements of following

determinants:

(i)  (ii) 
∣
∣
∣

2 −4

0 3

∣
∣
∣

∣
∣
∣

a c

b d

∣
∣
∣

https://dl.doubtnut.com/l/_AXKSyZKx6yCS
https://dl.doubtnut.com/l/_Yl0f1xDCMOud
https://dl.doubtnut.com/l/_NsriewVS5L1K


Watch Video Solution

2. Using Cofactors of elements of second row, evaluate 

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

Δ =

∣
∣ 
∣
∣

5 3 8

2 0 1

1 2 3

∣
∣ 
∣
∣

7

8

9

10

3. Write Minors and Cofactors of the elements of following

determinants:

(i)  (ii) 
∣
∣
∣
∣

1 0 0

0 1 0

0 0 1

∣
∣ 
∣
∣

∣
∣ 
∣
∣

1 0 4

3 5 −1

0 1 2

∣
∣ 
∣
∣

https://dl.doubtnut.com/l/_NsriewVS5L1K
https://dl.doubtnut.com/l/_D25MHIUXf2vk
https://dl.doubtnut.com/l/_xN1xw9osHde4


Watch Video Solution

4. If  and  is cofactors of , then value of 

is given by

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

Δ =

∣
∣ 
∣
∣

a11 a12 a13

a21 a22 a23

a31 a32 a33

∣
∣ 
∣
∣

Aij aij Δ

a11A31 + a12A32 + a13A33

a11A11 + a12A21 + a13A31

a21A11 + a22A12 + a23A13

a11A11 + a21A21 + a31A31

5. Using Cofactors of elements of third column, evaluate

Δ =

∣
∣ 
∣ 
∣
∣

1 x yz

1 y zx

1 z xy

∣
∣ 
∣ 
∣
∣

https://dl.doubtnut.com/l/_xN1xw9osHde4
https://dl.doubtnut.com/l/_vAByY163v1o1
https://dl.doubtnut.com/l/_rNh0dmm7pBgQ


Watch Video Solution

https://dl.doubtnut.com/l/_rNh0dmm7pBgQ

