
MATHS

BOOKS - NCERT MATHS (ENGLISH)

DETERMINANTS

Short Answer Type Questions

1. evaluate: 

Watch Video Solution

∣
∣
∣

x2 − x + 1 x − 1

x + 1 x + 1

∣
∣
∣

2. evaluate: 

Watch Video Solution

∣
∣
∣
∣
∣

a + x y z

x a + y z

x y a + z

∣
∣ 
∣ 
∣
∣

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_l6GWv7T0LUgl
https://dl.doubtnut.com/l/_nknn0slAAnLV


Watch Video Solution

3. evaluate: 

Watch Video Solution

∣
∣
∣
∣
∣

0 xy2 xz2

x2y 0 yz2

x2z zy2 0

∣
∣ 
∣ 
∣
∣

4. evaluate: 

Watch Video Solution

∣
∣
∣
∣
∣

3x −x + y −x + z

x − y 3y z − y

x − z y − z 3z

∣
∣ 
∣ 
∣
∣

5. evaluate: 

Watch Video Solution

∣
∣
∣
∣

x + 4 x x

x x + 4 x

x x x + 4

∣
∣ 
∣
∣

https://dl.doubtnut.com/l/_nknn0slAAnLV
https://dl.doubtnut.com/l/_EYFrd3etArM3
https://dl.doubtnut.com/l/_1Y788DGjpvaK
https://dl.doubtnut.com/l/_yapmwSlvAuoH


6. evaluate: 

Watch Video Solution

∣
∣
∣
∣

a − b − c 2a 2a

2b b − c − a 2b

2c 2c c − a − b

∣
∣ 
∣
∣

7. prove that:

Watch Video Solution

∣
∣
∣
∣
∣

y2z2 yz y + z

z2x2 zx z + x

x2y2 xy x + y

∣
∣ 
∣ 
∣
∣

= 0

8. prove that:

Watch Video Solution

∣
∣
∣
∣
∣

y + z z y

z z + x x

y x x + y

∣
∣ 
∣ 
∣
∣

= 4xyz

https://dl.doubtnut.com/l/_LmNyfpNeNmxk
https://dl.doubtnut.com/l/_tyjO8VDT2got
https://dl.doubtnut.com/l/_izzHOPTG1CBC


9. Using properties of determinants, prove that 3 2 (a 1) 3 3 1 2a 1

a 2 1 a 2a 2a

Watch Video Solution

10. If A+B+C=0, then prove that 

Watch Video Solution

Det
⎡
⎢
⎣

1 cosC cosB

cosC 1 cosA

cosB cosA 1

⎤
⎥
⎦

= 0

11. If the coordinates of the vertices of an equilateral triangle

with sides of length  are  and  then

Watch Video Solution

a (x1, y1), (x2, y2) (x3, y3)

∣
∣
∣
∣
∣

x1 y1 1

x2 y2 1

x3 y3 1

∣
∣ 
∣ 
∣
∣

2

=
3a4

4

https://dl.doubtnut.com/l/_Pv66Qm2bRFT9
https://dl.doubtnut.com/l/_ZH4yJUr8NvPW
https://dl.doubtnut.com/l/_i3yoMr94f401
https://dl.doubtnut.com/l/_WutMeLNaKAiN


12. Find the value of  if 

Watch Video Solution

θ

∣
∣
∣
∣

1 1 sin 3θ

−4 3 cos 2θ

7 −7 −2

∣
∣ 
∣
∣

= 0

13. If  �nd the value of x.

Watch Video Solution

∣
∣
∣
∣

4 − x 4 + x 4 + x

4 + x 4 − x 4 + x

4 + x 4 + x 4 − x

∣
∣ 
∣
∣

= 0

14. If  are in GP, then prove that the

determinant  is independent of .

Watch Video Solution

a1, a2, a3, …. , ar

∣
∣
∣
∣
∣

ar+ 1 ar+ 5 ar+ 9

ar+ 7 ar+ 11 a4 + 15

ar+ 11 ar+ 17 ar+ 21

∣
∣ 
∣ 
∣
∣

r

https://dl.doubtnut.com/l/_WutMeLNaKAiN
https://dl.doubtnut.com/l/_rue3J00J8VAO
https://dl.doubtnut.com/l/_y05hp7jGCDlK


15. Show that the points  and 

 do not lie on a straight line of any value of .

Watch Video Solution

(a + 5, a − 4), (a − 2, a + 3)

(a, a) a

16. Show that  is an isosceles triangle, if the determinant  

 .

Watch Video Solution

ΔABC

Δ =
∣
∣ 
∣ 
∣
∣

1 1 1

1 + cosA 1 + cosB 1 + cosC

cos2 A + cosA cos2 B + cosB cos2 C + cosC

∣
∣ 
∣ 
∣
∣

= 0

17. Find  if  and show that 

Watch Video Solution

A− 1 A =

∣
∣ 
∣
∣

0 1 1

1 0 1

1 1 0

∣
∣ 
∣
∣

A− 1 =
A2 − 3I

2

https://dl.doubtnut.com/l/_xWtafJXhgVQX
https://dl.doubtnut.com/l/_KIOkVZDmqsem
https://dl.doubtnut.com/l/_bdPxjNzVBKc6


Long Answer Type Questions

1. If  , �nd  . Using  , solve

the system of linear equations

Watch Video Solution

A = [120 − 2 − 1 − 20 − 11] A− 1 A− 1

x − 2y = 10,   2x − y − z = 8,    − 2y + z = 7

2. Using matrix method, solve the system of equation

 and 

Watch Video Solution

3x + 2y − 2z = 3, x + 2y + 3z = 6 2x − y + z = 2

3. If  and  then �nd BA

and use ths to sovle the system of equations

A =

∣
∣ 
∣
∣

2 2 −4

−4 2 −4

2 −1 5

∣
∣ 
∣
∣

B =

∣
∣ 
∣
∣

1 −1 0

2 3 4

0 1 2

∣
∣ 
∣
∣

https://dl.doubtnut.com/l/_20E8sTS37NqI
https://dl.doubtnut.com/l/_4OnqImJ8pmIG
https://dl.doubtnut.com/l/_2EX4NMeAXdYz


 and .

Watch Video Solution

y + 2z = 7, x − y = 3 2x + 3y + 4z = 17

4. If  and  then prove that 

Watch Video Solution

a + b + c ≠

∣
∣ 
∣
∣

a b c

b c a

c a b

∣
∣ 
∣
∣

= 0 a = b = c

5. Prove that:

is divisible by  and �nd the quotient.

View Text Solution

∣∣bc − a2ca − b2ab − c2ca − b2ab − c2bc − a2ab − c2bc − a2ca − b2∣∣

a + b + c

https://dl.doubtnut.com/l/_2EX4NMeAXdYz
https://dl.doubtnut.com/l/_SiO4pdL0Z4OH
https://dl.doubtnut.com/l/_384Y7fHzUDJx


Objective Type Questions

6. If  prove that 

Watch Video Solution

x + y + z = 0

|xaybzcyczaxbzbxcyay| = xyz|abccabbca|

1. If  then the value of  is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

∣
∣
∣

2x 5

8 x

∣
∣
∣

=
∣
∣
∣

6 −2

7 3

∣
∣
∣

x

3

±3

±6

6

https://dl.doubtnut.com/l/_uGL02nepztjv
https://dl.doubtnut.com/l/_Noo2jZruk3Ff


Watch Video Solution

2. The value of  is

A. 

B. 

C. 

D. None of these

Answer: D

Watch Video Solution

∣
∣
∣
∣

a − b b + c a

b − a c + a b

c − a a + b c

∣
∣ 
∣
∣

a3 + b3 + c3

3bc

a3 + b3 + c3 − 3abc

3. If the area of a triangle with vertices  and 

is 9 sq. units. Then the value of  will be

( − 3, 0), (3, 0) (0, 0)

k

https://dl.doubtnut.com/l/_Noo2jZruk3Ff
https://dl.doubtnut.com/l/_nfroOFo7rBJq
https://dl.doubtnut.com/l/_d2YNnqn0XoU7


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

9

3

−9

6

4. The determinat  equals

A. 

B. 

C. 

D. None of these

Δ =

∣
∣ 
∣ 
∣
∣

b2 − ab b − c bc − ac

ab − a2 a − b b2 − ab

bc − ac c − a ab − a2

∣
∣ 
∣ 
∣
∣

abc(b − c)(c − a)(a − b)

(b − c)(c − a)(a − b)

(a + b + c)(b − c)(c − a)(a − b)

https://dl.doubtnut.com/l/_d2YNnqn0XoU7
https://dl.doubtnut.com/l/_L8yI6WjbYjAu


Answer: D

Watch Video Solution

5. The number of distinct real roots of 

in the interval  is

A. 0

B. 2

C. 1

D. 3

Answer: C

Watch Video Solution

∣
∣
∣
∣

sinx cos x cos x

cos x sinx cos x

cos x cos x sinx

∣
∣ 
∣
∣

= 0

− ≤ x ≤
π

4

π

4

https://dl.doubtnut.com/l/_L8yI6WjbYjAu
https://dl.doubtnut.com/l/_YHCCELE9LY3W
https://dl.doubtnut.com/l/_jmcJk3O6Fvce


6. If  and  are angles of a triangle then the determinant  

 is equal to

A. 0

B. 

C. 

D. None of these

Answer: A

Watch Video Solution

A, B C

∣
∣
∣
∣

−1 cosC cosB

cosC −1 cosA

cosB cosA −1

∣
∣ 
∣
∣

−1

1

7. Let  then �nd 

A. 

f(t) =
∣
∣ 
∣
∣

cos t t 1

2 sin t t 2t

sin t t t

∣
∣ 
∣
∣

lim
t→ 0

.
f(t)

t2

0

https://dl.doubtnut.com/l/_jmcJk3O6Fvce
https://dl.doubtnut.com/l/_msEyFjTiiYuB


B. 

C. 

D. 

Answer: A

Watch Video Solution

−1

2

3

8. The maximum value of  is 

A. 

B. 

C. 

D. 

Answer: A

∣
∣
∣
∣

1 1 1

1 1 + sin θ 1

1 1 1 + cos θ

∣
∣ 
∣
∣

1
2

1
2

√3
2

√2

2√3

4

https://dl.doubtnut.com/l/_msEyFjTiiYuB
https://dl.doubtnut.com/l/_pIhQo39J4Bsp


Watch Video Solution

9. [ 28.If f(x)=|[0,x-a,x-bx+a,0,x-cx+b,x+c,0]| then,[ 1) f(a)=0, 2)

f(b)=0]]

A. 

B. 

C. 

D. 

Answer: C

View Text Solution

f(a) = 0

f(b) = 0

f(0) = 0

f(1) = 0

https://dl.doubtnut.com/l/_pIhQo39J4Bsp
https://dl.doubtnut.com/l/_nEV9E5ManDOw


10. If  then,�nd the value of a for which 

exists.

A. 

B. 

C. 

D. none of these

Answer: D

Watch Video Solution

A =
⎡
⎢
⎣

2 a −3

0 2 5

1 1 3

⎤
⎥
⎦

A− 1

a = 2

a ≠ 2

a ≠ − 2

11. If  and  are invertible matrices then which of the following

is not correct?

A. 

A B

adjA = |A|. A− 1

https://dl.doubtnut.com/l/_iXantXnnZF8S
https://dl.doubtnut.com/l/_xXX3jwTnJ8n4


B. 

C. 

D. 

Answer: D

Watch Video Solution

det(A) − 1 = [det(A)] − 1

(AB) − 1 = B− 1A− 1

(A + B) − 1 = B− 1 + A− 1

12. If  are di�erent from zero and 

 then the value of 

is (a)  (b)  (c)  (d) 

A. 

B. 

C. 

x, y, z

∣
∣
∣
∣
∣

1 + x 1 1

1 1 + y 1

1 1 1 + z

∣
∣ 
∣ 
∣
∣

= 0 x− 1 + y− 1 + z − 1

xyz x− 1y− 1z − 1 −x − y − z −1

xyz

x− 1y− 1z − 1

−x − y − z

https://dl.doubtnut.com/l/_xXX3jwTnJ8n4
https://dl.doubtnut.com/l/_qIJ4FfNFz74Y


D. 

Answer: D

Watch Video Solution

−1

13. Using properties of determinants, prove the following:

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

| × + yx + 2y x + 2y × + yx + yx + 2yx| = 9y2(x + y)

9x2(x + y)

9y2(x + y)

3y2(x + y)

7x2(x + y)

https://dl.doubtnut.com/l/_qIJ4FfNFz74Y
https://dl.doubtnut.com/l/_MYgSZCLZsGQb


Fillers

14. If there are two values of a which makes determinant, 

 then the sum of these number is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

Δ =

∣
∣ 
∣
∣

1 −2 5

2 a −1

0 4 2a

∣
∣ 
∣
∣

= 86

4

5

−4

9

1. If  is a matrix of order , then  is equal to………A 3 × 3 |3A|

https://dl.doubtnut.com/l/_3G0PHOeiJjER
https://dl.doubtnut.com/l/_Ua0DH3jIQQQz


Watch Video Solution

2. If  is invertible matrix of order , then  is equal

to…………

Watch Video Solution

A 3 × 3 ∣∣A
− 1∣∣

3. If  then the value of 

 is

Watch Video Solution

x, y, zεR

∣
∣
∣
∣
∣
∣

(2xx + 2−x)
2

(2x − 2−x)
2

1

(3xx + 3−x)
2

(3x − 3−x)
2

1

(4x + 4−x)
2

(4x − 4−x)
2

1

∣
∣ 
∣ 
∣ 
∣
∣

4. If , then  is equal to…………

W t h Vid S l ti

cos 2θ = 0
∣
∣
∣
∣

0 cos θ sin θ

cos θ sin θ 0

sin θ 0 cos θ

∣
∣ 
∣
∣

2

https://dl.doubtnut.com/l/_Ua0DH3jIQQQz
https://dl.doubtnut.com/l/_JbZal1wc4KEn
https://dl.doubtnut.com/l/_ouocSZf5VoLK
https://dl.doubtnut.com/l/_5akwIXEWt8I6


Watch Video Solution

5. If is  is a matrix of order , then  is equal

to…………….

Watch Video Solution

A 3 × 3 (A2)
− 1

6. If  is a matrix of order  then the number of minors in

determinant of  are…………………….

Watch Video Solution

A 3 × 3

A

7. The sum of products of elements of any row with the cofactors

of corresponging elements is equal to……………

Watch Video Solution

https://dl.doubtnut.com/l/_5akwIXEWt8I6
https://dl.doubtnut.com/l/_I5Q7Jv2dvKwq
https://dl.doubtnut.com/l/_CzWgt2T5vbts
https://dl.doubtnut.com/l/_Pqdudmu2lt1H
https://dl.doubtnut.com/l/_lqySjQnxGhAM


8. If  is a root of  then other two roots

are…………………

Watch Video Solution

x = − 9

∣
∣ 
∣
∣

x 3 7

2 x 2

7 6 x

∣
∣ 
∣
∣

= 0

9.  is equal to……………

Watch Video Solution

∣
∣
∣
∣
∣

0 xyz x − z

y − x 0 y − z

z − x z − y 0

∣
∣ 
∣ 
∣
∣

10. If   

 then  is equal to………….

Watch Video Solution

f(x) =

∣
∣ 
∣ 
∣
∣

(1 + x)
17

(a + x)19 (1 + x)23

(a + x)23 (a + x)29 (1 + x)
34

(1 + x)
41

(1 + x)
43

(1 + x)
47

∣
∣ 
∣ 
∣
∣

= A + Bx + Cx2 + ………. A

https://dl.doubtnut.com/l/_lqySjQnxGhAM
https://dl.doubtnut.com/l/_K5XPpUZtrtAR
https://dl.doubtnut.com/l/_0gXib13VsHb2


True False

1. , where A is a square matrix and 

Watch Video Solution

(A3)
− 1

= (A− 1)
3

|A| ≠ 0

2.  where  is any real number and  is a

square matrix.

Watch Video Solution

(aA) − 1 = A− 11

a
a A

3. , where  is a non singular matrix.

Watch Video Solution

∣∣A
− 1∣∣ ≠ ∣ A +− 1 A

https://dl.doubtnut.com/l/_Op4T0eAZHt5E
https://dl.doubtnut.com/l/_DoMA6T4NdWCl
https://dl.doubtnut.com/l/_vBEppFUh0l0s


4. If  and  are matrices of order 3 and , the 

Watch Video Solution

A B |A| = 5, |B| = 3

|3AB|

5. If the value of a third order determinant is 12, then �nd the

value of the determinant formed by replacing each element by its

co-factor

Watch Video Solution

6. If a,b,c are in AP show that 

Watch Video Solution

∣
∣
∣
∣

x + 1 x + 2 x + a

x + 2 x + 3 x + b

x + 3 x + 4 x + c

∣
∣ 
∣
∣

= 0

https://dl.doubtnut.com/l/_hwyUeiZEPV6J
https://dl.doubtnut.com/l/_5G3HveHiWnOn
https://dl.doubtnut.com/l/_nTAyU0a7Rtgl


7.  where A is a square matrix of order two.

Watch Video Solution

|adjA| = |A|2

8. Using properties of determinant. Prove that

Watch Video Solution

∣
∣
∣
∣

sinA cosA sinA + cosB

sinB cosA sinB + cosB

sinC cosA sinC + cosB

∣
∣ 
∣
∣

= 0

9. If the determinant  splits into exactly 

 determinants of order 3, each element of which contains

onlyone term, then the value of  is 8.

Watch Video Solution

∣
∣
∣
∣
∣

x + a p + u l + f

y + b q + v m + g

z + c r + w n + h

∣
∣ 
∣ 
∣
∣

k

k

https://dl.doubtnut.com/l/_Du7nIyXAqQiU
https://dl.doubtnut.com/l/_RZ6HhtYUHWNQ
https://dl.doubtnut.com/l/_dzDSXUGFyg5b
https://dl.doubtnut.com/l/_EqVg8xifE731


10. If  then 

Watch Video Solution

Δ =
∣
∣ 
∣ 
∣
∣

a p x

b q y

c r z

∣
∣ 
∣ 
∣
∣

= 16

Δ1 =
∣
∣ 
∣ 
∣
∣

p + x a + x a + p

q + y b + y b + q

r + z c + z c + r

∣
∣ 
∣ 
∣
∣

= 32

11. The maximum value of  is  Is it

true or false

Watch Video Solution

∣
∣
∣
∣

1 1 1

1 1 + sin θ 1

1 1 1 + cos θ

∣
∣ 
∣
∣

1

2

https://dl.doubtnut.com/l/_EqVg8xifE731
https://dl.doubtnut.com/l/_hKvHdwvzq9rW

