
MATHS

BOOKS - VGS PUBLICATION-BRILLIANT

FINAL TOUCH (A SPECIAL PACKAGE OF THE MOST

IMPORTANT QUESTIONS TO SUCCEED IN EXAMINATION

EASILY)

Functions Very Short Answer Type Questions

1. If  is a surjection de�ned by 

 then �nd B.

Watch Video Solution

A = {0, , , , } and f :A → B
π

6

π

4

π

3

π

2

f(x) = cos x

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_iiZ72ShT2Q7U


2. If  is a surjection de�ned by 

, then �nd B.

Watch Video Solution

A = { − 2, − 1, 0, 1, 2} and f :A → B

f(x) = x2 + x + 1

3. If  are de�ned by ,

�nd fog(2).

Watch Video Solution

f :R → R, g :R → R f(x) = 3x − 1, g(x) = x2 + 1

4. If  are de�ned by 

then �nd (i) 

Watch Video Solution

f :R → R, g :R → R f(x) = 4x − 1, g(x) = x2 + 2

(gof)(x)

5. If  are de�ned by 

then �nd (ii) 

f :R → R, g :R → R f(x) = 4x − 1, g(x) = x2 + 2

(gof)( )
a + 1

4

https://dl.doubtnut.com/l/_2TAMUiQVGy0p
https://dl.doubtnut.com/l/_rZt3zAkvGGpm
https://dl.doubtnut.com/l/_hK83kIyRnKUQ
https://dl.doubtnut.com/l/_0yHtwTJyKIxy


Watch Video Solution

6. If  are de�ned by 

then �nd (iii) 

Watch Video Solution

f :R → R, g :R → R f(x) = 4x − 1, g(x) = x2 + 2

fof(x)

7. If  then �nd 

Watch Video Solution

f(x) = 2, g(x) = x2, h(x) = 2x (fogoh)(x)

8. If  then �nd .

Watch Video Solution

f(x) = , x ≠ 1
x + 1

x − 1
(fofof)(x)

9. Show that  is a bijection and �nd the inverse

of 'f'.

f :Q → Q, f(x) = 5x + 4

https://dl.doubtnut.com/l/_0yHtwTJyKIxy
https://dl.doubtnut.com/l/_mi2xz35TIKC1
https://dl.doubtnut.com/l/_NHIrWh37v5V8
https://dl.doubtnut.com/l/_Dhh3JOnSTGGW
https://dl.doubtnut.com/l/_tCHyYKSENtxT


Watch Video Solution

10. Find the inverse of the real function of .

Watch Video Solution

f(x) = ax + b, a ≠ 0

11. If  �nd (i) 

Watch Video Solution

f = {(4, 5), (5, 6), (6, − 4)}, g = {(4, − 4), (6, 5), (8, 5)}

f + g

12. If  �nd (iii)

Watch Video Solution

f = {(4, 5), (5, 6), (6, − 4)}, g = {(4, − 4), (6, 5), (8, 5)}

fg

13. Find the domain of 

W t h Vid S l ti

1

(x2 − 1)(x + 3)

https://dl.doubtnut.com/l/_tCHyYKSENtxT
https://dl.doubtnut.com/l/_5mzpXqkqEgzY
https://dl.doubtnut.com/l/_KRwdSGmJMMhn
https://dl.doubtnut.com/l/_ZCtzRovC3X6F
https://dl.doubtnut.com/l/_90U4arBcYYqe


Watch Video Solution

14. Find the domian and range of the real function 

Watch Video Solution

f(x) = √9 − x2

15. Find the domain of the real function 

Watch Video Solution

f(x) = √x2 − 25

16. Find the domain of the real function 

Watch Video Solution

f(x) = √4x − x2

17. The domain of  is

Watch Video Solution

f(x) =
√2 + x + √2 − x

x

https://dl.doubtnut.com/l/_90U4arBcYYqe
https://dl.doubtnut.com/l/_Si1y2k55hi0a
https://dl.doubtnut.com/l/_QTNzDCerBe2X
https://dl.doubtnut.com/l/_92rqJ67reUO8
https://dl.doubtnut.com/l/_DFSBSsgpNE1l
https://dl.doubtnut.com/l/_OS0JO5myTdib


Functions Long Answer Type Questions

18. Find the range of the real function 

Watch Video Solution

x2 − 4

x − 2

19. Determine whether the function  is even

or odd.

Watch Video Solution

f(x) = log(x + √x2 + 1)

1. If  are two bijective functions then prove that 

 is also a bijective function.

Watch Video Solution

f :A → B, g :B → C

gof :A → C

2. If  are two bijective functions then P.T f :A → B, g :B → C

(gof) − 1 = f − 1og− 1

https://dl.doubtnut.com/l/_OS0JO5myTdib
https://dl.doubtnut.com/l/_oUxGbP49A8FF
https://dl.doubtnut.com/l/_OICUY2kOSVWu
https://dl.doubtnut.com/l/_OdnqaIH8qBOO


Watch Video Solution

3. If  is a function and  are identify functions on A,B

respectively then prove that  of

Watch Video Solution

f :A → B IA, IB

foIA = f = IB

4. If  is a bijective function then prove that  

(i) 

Watch Video Solution

f :A → B

fof − 1 = IB

5. If  is a bijective function then prove that  

(ii) .

Watch Video Solution

f :A → B

f − 1of = IA

https://dl.doubtnut.com/l/_OdnqaIH8qBOO
https://dl.doubtnut.com/l/_M50VcyxEn2Bn
https://dl.doubtnut.com/l/_On6ZUEl7c8rG
https://dl.doubtnut.com/l/_uSvU1ZBbdF3j


Mathematical Induction Long Answer Type Questions

6. If  are two functions such that 

 then 

Watch Video Solution

f :A → B and g :B → A

gof = IA and fog = IB g = f − 1.

7. Let

then show that .

Watch Video Solution

f = {(1, a), (2, c), (4, d), (3, b)} and g− 1 = {(2, a), (4, b), (1, c), (3, d)}

(gof) − 1 = f − 1og− 1

1.  upto n terms 

Watch Video Solution

1.2.3. + 2.3.4 + 3.4.5 + . . .

=
n(n + 1)(n + 2)(n + 3)

4

https://dl.doubtnut.com/l/_q3VpV0igeFJx
https://dl.doubtnut.com/l/_KenQC9LXC9oq
https://dl.doubtnut.com/l/_7bx06KfXMBgR
https://dl.doubtnut.com/l/_Ht8iZEyKN8qm


2. Using the principle of �nite Mathematical Indcution prove that 

.

Watch Video Solution

2.3 + 3.4 + 4.5 + ……. upto n terms =
n(n2 + 6n + 11)

3

3. Using the principle of �nite Mathematical Induction prove that 

.

Watch Video Solution

12 + (12 + 22) + (12 + 22 + 32) + n terms = , ∀n ∈ N
n(n + 1)2(n + 2)

12

4. Prove by the method of induction,

Watch Video Solution

+ + + . . . + =
1

1.3

1

3.5

1

5.7

1

(2n − 1)(2n + 1)

n

2n + 1

https://dl.doubtnut.com/l/_Ht8iZEyKN8qm
https://dl.doubtnut.com/l/_qU4uex7KUlex
https://dl.doubtnut.com/l/_aXqnwJ8jBoRj


5. Using the principle of �nite Mathematical Induction prove the

following: 

(iii) .

Watch Video Solution

+ + + ……… + n terms =
1

1.4

1

4.7

1

7.10
n

3n + 1

6. Prove That  + . . . upto n terms

Watch Video Solution

+ +
13

1
13 + 23

1 + 3

13 + 23 + 33

1 + 3 + 5

= [2n2 + 9n + 13]
n

24

7. Using the principle of Mathematical Induction, Show that

 is divisible by 64, .

Watch Video Solution

49n + 16n − 1 ∀n ∈ N

https://dl.doubtnut.com/l/_I8ZNHDdCAeuh
https://dl.doubtnut.com/l/_aRoJvFqMuWAT
https://dl.doubtnut.com/l/_uwMXqYbacpot


Matrices Very Short Answer Type Questions

8. Using the principle of �nite Mathematical Induction prove the

following: 

(v)  is divisible by .

Watch Video Solution

3.52n+ 1 + 23n+ 1 17, ∀n ∈ N

1. If , then �nd the values of x,y,z and

a.

Watch Video Solution

[
x − 3 2y − 8

z + 2 6
] = [

5 2

−2 a − 4
]

2. If  then �nd X.

Watch Video Solution

A = [
1 2

3 4
], B = [

3 8

7 2
]2X + A = B

https://dl.doubtnut.com/l/_lT3XMzeADpqZ
https://dl.doubtnut.com/l/_OFKXtMysGGio
https://dl.doubtnut.com/l/_EzZhB1BfQPj6


3. Find the trace of 

Watch Video Solution

⎡
⎢
⎣

1 3 −5

2 −1 5

2 0 1

⎤
⎥
⎦

4. IF  and  then �nd the value of k

Watch Video Solution

A = [
2 4

−1 k
] A2 = 0

5. If  then �nd  and AA'.

Watch Video Solution

A = [
2 −4

−5 3
] A + A'

6. IF  then �nd AB' and BA'

Watch Video Solution

A =
⎡
⎢
⎣

7 −2

−1 2

5 3

⎤
⎥
⎦

, B =
⎡
⎢
⎣

−2 −1

4 2

−1 0

⎤
⎥
⎦

https://dl.doubtnut.com/l/_mvCZGFFtB9AG
https://dl.doubtnut.com/l/_8J7TUdUZQNKb
https://dl.doubtnut.com/l/_i9KTPJPPXH4C
https://dl.doubtnut.com/l/_Uv1hSAPdcTDJ
https://dl.doubtnut.com/l/_uCZuyV7NtxQB


7. If  then �nd  

Watch Video Solution

A =
⎡
⎢
⎣

−2 2

5 0

−1 4

⎤
⎥
⎦

, B = [
−2 3 1

4 0 2
]

2A + BT

8. If  then �nd  

Watch Video Solution

A =
⎡
⎢
⎣

−2 1

5 0

−1 4

⎤
⎥
⎦

, B = [
−2 3 1

4 0 2
]

3BT − A

9. If  is symmetric, �nd value of x.

Watch Video Solution

A =
⎡
⎢
⎣

−1 2 3

2 5 6

3 x 7

⎤
⎥
⎦

10. Is  symmetric or shew symmetric?
⎡
⎢
⎣

0 1 4

−1 0 7

−4 −7 0

⎤
⎥
⎦

https://dl.doubtnut.com/l/_uCZuyV7NtxQB
https://dl.doubtnut.com/l/_CnQft9fs1jQk
https://dl.doubtnut.com/l/_yGMT9Oh7awTw
https://dl.doubtnut.com/l/_lvEmgByH21pW


Watch Video Solution

11. If =45`, then �nd 'x'.

Watch Video Solution

∣
∣
∣
∣

1 0 0

2 3 4

5 −6 x

∣
∣ 
∣
∣

12. If the inverse of the matrix  is  then the

ascending order of a,b,c,d is

Watch Video Solution

[
1 2

3 −5
] [

a b

c d
]

1
11

13. Find the Adjoint and Inverse of the matrix 

Watch Video Solution

[
cosα −sinα

sinα cosα
]

14. If  �nd the rank A.A =
⎡
⎢
⎣

1 2 1

−1 0 2

0 1 −1

⎤
⎥
⎦

https://dl.doubtnut.com/l/_lvEmgByH21pW
https://dl.doubtnut.com/l/_6gfyjgD2nstM
https://dl.doubtnut.com/l/_9JurndlFSoB6
https://dl.doubtnut.com/l/_D6MaeSwOv9v5
https://dl.doubtnut.com/l/_pKLngtYBVf95


Matrices Short Answer Type Questions

Watch Video Solution

15. Find the rank of 

Watch Video Solution

⎡
⎢
⎣

1 1 1

1 1 1

1 1 1

⎤
⎥
⎦

1. If  then show that .

Watch Video Solution

A =
⎡
⎢
⎣

1 2 2

2 1 2

2 2 1

⎤
⎥
⎦

A2 − 4A − 5I = O

2. If  then show that 

 where I is identify matrix of order 2.

Watch Video Solution

I = [
1 0

0 1
] and E = [

0 1

0 0
]

(aI + bE)
3

= a3I + 3a2bE

https://dl.doubtnut.com/l/_pKLngtYBVf95
https://dl.doubtnut.com/l/_Bfoa8JCn8LiP
https://dl.doubtnut.com/l/_Lxrt4MAgfK6x
https://dl.doubtnut.com/l/_qHeS7YmPPe1z


3.  then show that 

Watch Video Solution

θ − φ =
π

2

[
cos2 θ cos θ sin θ

cos θ sin θ sin2 θ
][

cos2 ϕ cos ϕ sinϕ

cos ϕ sinϕ sin2 ϕ
] = O

4. Prove that 

Watch Video Solution

∣
∣
∣
∣

b + c c + a a + b

a + b b + c c + a

a b c

∣
∣ 
∣
∣

= a3 + b3 + c3 − 3abc

5. Show that the matrix  is non-singular and �nd .

Watch Video Solution

A =
⎡
⎢
⎣

1 2 1

3 2 3

1 1 2

⎤
⎥
⎦

A− 1

6. If A is a non-singular matrix then prove that .

Watch Video Solution

A− 1 =
adjA

|A|

https://dl.doubtnut.com/l/_66u0wnjaJPM7
https://dl.doubtnut.com/l/_asM7Rq0cYi8u
https://dl.doubtnut.com/l/_kuYfPTF5uzrW
https://dl.doubtnut.com/l/_f8xMSqm5RBA4


Matrices Long Answer Type Questions

1. Show that .

Watch Video Solution

∣
∣
∣
∣
∣

a b c

a2 b2 c2

a3 b3 c3

∣
∣ 
∣ 
∣
∣

= abc(a − b)(b − c)(c − a)

2. Show that 

Watch Video Solution

∣
∣
∣
∣

a − b − c 2a 2a

2b b − c − a 2b

2c 2c c − a − b

∣
∣ 
∣
∣

= (a + b + c)3

3. Show that

Watch Video Solution

∣
∣
∣
∣

a b c

b c a

c a b

∣
∣ 
∣
∣

2

=

∣
∣ 
∣ 
∣
∣

2bc − a2 c2 b2

c2 2ac − b2 a2

b2 a2 2ab − c2

∣
∣ 
∣ 
∣
∣

= (a3 + b3 + c3 − 3abc)
2

https://dl.doubtnut.com/l/_q5QL5sopThyO
https://dl.doubtnut.com/l/_KvCKy6U0SPby
https://dl.doubtnut.com/l/_LoXVkYNeP13b


4. 

Watch Video Solution

∣
∣
∣
∣

b + c c + a a + b

c + a a + b b + c

a + b b + c c + a

∣
∣ 
∣
∣

=

5. Find the value of x, if .

Watch Video Solution

∣
∣
∣
∣

x − 2 2x − 3 3x − 4

x − 4 2x − 9 3x − 16

x − 8 2x − 27 3x − 64

∣
∣ 
∣
∣

= 0

6. Solve  the

system of equations using Cramer's rule.

Watch Video Solution

3x + 4y + 5z = 18, 2x − y + 8z = 13, 5x − 2y + 7z = 20

7. Solve the equations 

using Cramer's Rule.

Watch Video Solution

2x − y + 3z = 9, x + y + z = 6, x − y + z = 2

https://dl.doubtnut.com/l/_4CZMXKY5IliL
https://dl.doubtnut.com/l/_5EGGd56xxAfS
https://dl.doubtnut.com/l/_eRCd8GjcCf3K
https://dl.doubtnut.com/l/_yAkaA7tpo2J7


8. By Matrix inverse method, solve

.

Watch Video Solution

3x + 4y + 5z = 18, 2x − y + 8z = 13, 5x − 2y + 7z = 20

9. Solve the equation

 by Matrix

inversion method.

Watch Video Solution

2x − y + 3z = 8, − x + 2y + z = 4, 3x + y − 4z = 0

10. By Gauss-Jordan method, solve

.

Watch Video Solution

2x − y + 3z = 9, x + y + z = 6, x − y + z = 2

https://dl.doubtnut.com/l/_yAkaA7tpo2J7
https://dl.doubtnut.com/l/_BFIouWZNMJGM
https://dl.doubtnut.com/l/_WQdI6EUEFrKG
https://dl.doubtnut.com/l/_dXFV2AbyDRHg


Addition Of Vectors Very Short Answer Type Questions

11. By Gauss- Jordan method, solve

.

Watch Video Solution

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

12. Apply the test of rank to examine whether the equations

 is consistent or

inconsistent and if consistent �nd the complete solution.

Watch Video Solution

x + y + z = 6, x − y + z = 2, 2x − y + 3z = 9

1. Let . Find the unit vector in the

direction of .

Watch Video Solution

ā = 4 ī + 2j̄ + 5k̄, b̄ = 3 ī + 3j̄

ā + b̄

https://dl.doubtnut.com/l/_J6BN9l1R8b8t
https://dl.doubtnut.com/l/_sE3emG4t1km7
https://dl.doubtnut.com/l/_0XOHuWS5KykS
https://dl.doubtnut.com/l/_WrUxKis8jEic


2. If , �nd the unit

vector in the opposite direction of .

Watch Video Solution

ā = 2 ī + 4j̄ − 5k̄, b̄ = ī + 3j̄ + k̄, c̄ = 2 ¯̄̄J + 2k̄

ā + b̄ + c̄

3. If  and  are collinear vectors then

�nd m,n.

Watch Video Solution

ā = 2 ī + 5j̄ + k̄ b̄ = 4 ī + mj̄ + nk̄

4. If the vectors  are collinear vectors,

then �nd 

Watch Video Solution

−3 ī + 4j̄ + λk̄ and μī + 8j̄ + 6k̄

λ and μ

5. If the position vectors of the points A,B,C are 

 respectively and 

 then �nd the value of .

−2 ī + j̄ − k̄, − 4 ī + 2j̄ + 2k̄, 6 ī − 3j̄ − 13k̄

¯̄̄ ¯̄¯AB = λ¯̄̄ ¯̄¯AC λ

https://dl.doubtnut.com/l/_WrUxKis8jEic
https://dl.doubtnut.com/l/_RLKfgfN20uYk
https://dl.doubtnut.com/l/_rC67E7Ku4pfu
https://dl.doubtnut.com/l/_bFR9BbUgGs1j


Watch Video Solution

6. Find the vector equation of the line passing through the point

 and parallel to the vector 

Watch Video Solution

2 ī + 3j̄ + k̄ 4 ī − 2j̄ + 3k̄

7. Find the vectore equation of the line passing through the point

 parallel to vector .

Watch Video Solution

2 ī + j̄ + 3k̄ 4 ī − 2j̄ + 3k̄

8. OABC is a parallelogram. If , �nd the vector equation

of the side BC.

Watch Video Solution

¯̄̄ ¯̄¯OA = ā, ¯̄̄ ¯̄¯OC = c̄

https://dl.doubtnut.com/l/_bFR9BbUgGs1j
https://dl.doubtnut.com/l/_xx8QqEzcy98V
https://dl.doubtnut.com/l/_HEVh8gMliYgd
https://dl.doubtnut.com/l/_VdfZ28qBPrs8


Addition Of Vectors Short Answer Type Questions

9. Find the vector equation of the line passing through the points

.

Watch Video Solution

2 ī + j̄ + 3k̄ and − 4 ī + 3j̄ − k̄

10. Find the vector equation of the plane passing through the points

.

Watch Video Solution

ī − 2j̄ + 5k̄, − 5j̄ − k̄, − 3 ī + 5j̄

11. Find the vector equation of plane passing through Points (0,0,0) ,

(0,5,0) and (2,0,1)

Watch Video Solution

https://dl.doubtnut.com/l/_3Ei1gooy4tnV
https://dl.doubtnut.com/l/_k5dwV7zlwBeW
https://dl.doubtnut.com/l/_Q7GEYio28Xhv


1. If  are unit vectors along the positive directions of the coordinate

axes, then shown that the four points

 are coplanar

Watch Video Solution

ī, j̄, k̄

4 ī + 5j̄ + k̄, − j̄ − k̄, 3 ī + 9j̄ + 4k̄ and − 4 ī + 4j̄ + 4k̄

2.  are non-coplanar vectors. Prove thate the following four points

are coplanar 

 

Watch Video Solution

ā, b̄, c̄

− ā + 4b̄ − 3c̄, 3ā + 2b̄ − 5c̄

−3ā + 8b̄ − 5c̄, − 3ā + 2b̄ + c̄

3. If the points whose position vectors are

 are coplanar,

then show that .

Watch Video Solution

3 ī − 2j̄ − k̄, 2 ī + 3j̄ − 4k̄, − ī + j̄ + 2k̄, 4 ī + 5j̄ + λk̄

λ = −
146

17

https://dl.doubtnut.com/l/_pf0j6YyC10TX
https://dl.doubtnut.com/l/_On9DH88nYihx
https://dl.doubtnut.com/l/_zuokWTC6uyDq


4. If ABCDEF is a regular hexagon with centre O , then P.T

Watch Video Solution

¯̄̄ ¯̄¯AB + ¯̄̄ ¯̄¯AC + ¯̄¯̄¯̄AD + ¯̄̄ ¯̄¯AE + ¯̄̄¯̄¯AF = 3̄ ¯̄¯̄¯AD = 6̄ ¯̄̄ ¯̄AO

5. If O is the circumcentre, 'H' is the orthocentre of triangle ABC, then

show that 

  

Watch Video Solution

¯̄̄ ¯̄¯OA + ¯̄̄ ¯̄¯OB + ¯̄̄ ¯̄¯OC = ¯̄¯̄¯̄OH

6. If 'O' is circumcente and 'H' is orthocentre of , then  

  

The correct matching is

Watch Video Solution

ΔABC

List-I List-II

A) ¯̄̄ ¯̄¯OA + ¯̄̄ ¯̄¯OB + ¯̄̄ ¯̄¯OC 1) ¯̄¯̄¯̄HO

B) ¯̄¯̄¯̄HA + ¯̄¯̄¯̄HB + ¯̄¯̄¯̄HC 2) 2̄ ¯̄¯̄¯HO

C) ¯̄¯̄¯̄AH + ¯̄¯̄¯̄HB + ¯̄¯̄¯̄HC 3) 2̄ ¯̄̄ ¯̄AO

D) ¯̄¯̄̄ ¯OG 4) ¯̄¯̄¯̄OH

5) ¯̄¯̄¯̄OH

1
2

1
3

https://dl.doubtnut.com/l/_gW1VqKyTQcU6
https://dl.doubtnut.com/l/_vnEPwXOmQvjv
https://dl.doubtnut.com/l/_mPwczuVFcHwe


Product Of Vectors Very Short Answer Type Questions

Watch Video Solution

7. Find the vector equation of the plane passing through the points.

 and show that the point 

 lies in the plane.

Watch Video Solution

4 ī − 3j̄ − k̄, 3 ī + 7j̄ − 10k̄ and 2 ī + 5j̄ − 7k̄

ī + 2j̄ − 3k̄

8. Show that the line joining the pair of points  and

the line joining the pair of points,  intersect

at the point  when  are non-coplanar vectors.

Watch Video Solution

6ā − 4b̄ + 4c̄, − 4c̄

− ā − 2b̄ − 3c̄, ā + 2b̄ − 5c̄

−4c̄ ā, b̄, c̄

1. If  , then show that 

are and perpendicular to each other .

ā = ī + 2j̄ − 3k̄ and b̄ = 3 ī − j̄ + 2k̄

ā + b̄ and ā − b̄

https://dl.doubtnut.com/l/_mPwczuVFcHwe
https://dl.doubtnut.com/l/_spVXRWVO5PMF
https://dl.doubtnut.com/l/_posY6cAZGPGJ
https://dl.doubtnut.com/l/_2rQp0qVgFWcx


Watch Video Solution

2. If the vectors  and  are perpendicular to each

other than �nd .

Watch Video Solution

2 ī + λj̄ − k̄ 4 ī − 2j̄ + 2k̄

λ

3. If vectors  are perpendicular to each other

�nd .

Watch Video Solution

λī − 3j̄ + 5k̄, 2λī − λj̄ − k̄

λ

4. Find the angle between the vectors .

Watch Video Solution

ī + 2j̄ + 3k̄ and 3 ī − j̄ + 2k̄

https://dl.doubtnut.com/l/_2rQp0qVgFWcx
https://dl.doubtnut.com/l/_IPbUdEU7Fp5e
https://dl.doubtnut.com/l/_mtQWyALE56cL
https://dl.doubtnut.com/l/_bqUIWuhco53i


5. If  then �nd the projection vector of 

on  and its magnitude.

Watch Video Solution

ā = ī − j̄ − k̄, b̄ = 2 ī − 3j̄ + k̄ b̄

ā

6. Find the area of the parallelgram whose adjacent sides are

Watch Video Solution

ā = 2 ī − 3j̄, b̄ = 3 ī − k̄

7. Find the area of the parallelogram whose diagonals are

Watch Video Solution

3 ī + j̄ − 2k̄, ī − 3j̄ + 4k̄

8. Find the volume of the tetrahedron having the edges 

, .ī + j̄ + k̄, ī − j̄, ī + 2j̄ + k̄

https://dl.doubtnut.com/l/_Sa1Jdb8DKC9j
https://dl.doubtnut.com/l/_7esSlygWhqJC
https://dl.doubtnut.com/l/_opMAnbaFakOc
https://dl.doubtnut.com/l/_dRYYF8vWiXFK


Product Of Vectors Short Answer Type Questions

Watch Video Solution

9. Find unit vector perpendicular to both .

Watch Video Solution

ī + j̄ + k̄ and 2 ī + j̄ + 3k̄

10. Find anle between planes

Watch Video Solution

r̄. (2 ī − j̄ + 2k̄) = 3, r̄. (3 ī + 6j̄ + k̄) = 4

1. If , then compute 

.

Watch Video Solution

ā = (1, − 1, − 6), b̄ = (1, − 3, 4), c̄ = (2, − 5, 3)

ā × (b̄ × c̄)

https://dl.doubtnut.com/l/_dRYYF8vWiXFK
https://dl.doubtnut.com/l/_EQ569yTjsC0j
https://dl.doubtnut.com/l/_qqVvqguApuz2
https://dl.doubtnut.com/l/_LFTn7FGgjmvF
https://dl.doubtnut.com/l/_ZSGEfFztP32O


2. If  then �nd 

.

Watch Video Solution

ā = 2 ī + j̄ − k̄, b̄ = − ī + 2j̄ − 4k̄, c̄ = ī + j̄ + k̄

(ā × b̄). (b̄ × c̄)

3. If , compute 

and verify that it is perpendicular to .

Watch Video Solution

ā = 2 ī + 3j̄ + 4k̄, b̄ = ī + j̄ − k̄, c̄ = ī − j̄ + k̄ āx(b̄xc̄)

ā

4. Find the area of the triangle formed with the points

.

Watch Video Solution

A(1, 2, 3), B(2, 3, 1), C(3, 1, 2)

5. Find the volume of the tetrahedron, whose vertices are (1,2,1),(3,2,5) ,

(2,-1,0) and (-1,0,1).

Watch Video Solution

https://dl.doubtnut.com/l/_ZSGEfFztP32O
https://dl.doubtnut.com/l/_czeszZCSWG7R
https://dl.doubtnut.com/l/_S2zsJRibP0Jf
https://dl.doubtnut.com/l/_HvZZjVCAVDiD


Product Of Vectors Long Answer Type Questions

6. Find the unit vector perpendicular to the plane passing through the

points .

Watch Video Solution

(1, 2, 3), (2, − 1, 1) and (1, 2, − 4)

7. Prove that vector method the angle between any two diagonals of a

cube is .

Watch Video Solution

cos − 1( )
1

3

1. If , then �nd 

 and .

Watch Video Solution

ā = ī − 2j̄ + k̄, b̄ = 2 ī + j̄ + k̄, c̄ = ī + 2j̄ − k̄

ā × (b̄ × c̄) ∣∣(ā × b̄) × c̄∣∣

https://dl.doubtnut.com/l/_HvZZjVCAVDiD
https://dl.doubtnut.com/l/_B42pxuyN1giJ
https://dl.doubtnut.com/l/_58VZfREUg0gD
https://dl.doubtnut.com/l/_1sAEJxF2jHDG
https://dl.doubtnut.com/l/_RsAYl9s4ThOO


2. If  verify that 

.

Watch Video Solution

a = ī − 2j̄ − 3k̄, b̄ = 2 ī + j̄ − k̄, c̄ = ī + 3j̄ − 2k̄

ā × (b̄ × c̄) ≠ (ā × b̄) × c̄

3. If , then �nd  

Watch Video Solution

ā = ī − 2j̄ + k̄, b̄ = 2 ī + 2j̄ + k̄, c̄ = 3 ī + 2j̄ − k̄

ā × (b̄ × c̄)

4. If , then �nd  

Watch Video Solution

ā = ī − 2j̄ + k̄, b̄ = 2 ī + 2j̄ + k̄, c̄ = 3 ī + 2j̄ − k̄

∣∣(ā × b̄) × c̄∣∣

5. Find the equation of the plane passing through the point A=(2,3,-1),B=

(4,5,2),C=(3,6,5).

h id l i

https://dl.doubtnut.com/l/_RsAYl9s4ThOO
https://dl.doubtnut.com/l/_LuxLsn11VnQD
https://dl.doubtnut.com/l/_2b1AxIilTu7g
https://dl.doubtnut.com/l/_zuuoAEDXAacX


Watch Video Solution

6. Find the shortest distance between the skew lines . 

Watch Video Solution

r̄ = (6 ī + 2j̄ + 2k̄) + t( ī − 2j̄ + 2k̄) and r̄ = ( − 4 ī − k̄) + s(3 ī − 2j̄ −

7. If A=(1, -2, -1), B= (4, 0, -3), C = (1, 2, -1), D=(2, -4, -5)`, then distance between

AB and CD is

Watch Video Solution

8.  are three vectros, then prove that:  

Watch Video Solution

ā, b̄, c̄

(ā × b̄) × c̄ = (ā. c̄)b̄ − (b̄. c̄)ā.

9. Prove that .āx[āx(āxb̄)] = (ā. ā)(b̄xā)

https://dl.doubtnut.com/l/_zuuoAEDXAacX
https://dl.doubtnut.com/l/_Xb7RuVfpL8pV
https://dl.doubtnut.com/l/_b0g0XAEqtBa6
https://dl.doubtnut.com/l/_BI1jVZXVRqo4
https://dl.doubtnut.com/l/_a9IBsZ0zlRUo


Trigonometric Ratios Upto Transformations Very Short Answer Type

Questions

Watch Video Solution

1. If , then prove that .

Watch Video Solution

cos θ + sin θ = √2 cos θ cos θ − sin θ = √2 sin θ

2. Show that .

Watch Video Solution

− = 4
1

sin 10∘

√3

cos 10∘

3. If  , then 

Watch Video Solution

=
sinα

a

cosα

b
a sin 2α + b cos 2α =

https://dl.doubtnut.com/l/_a9IBsZ0zlRUo
https://dl.doubtnut.com/l/_iedgZ25Xaid5
https://dl.doubtnut.com/l/_XnemLpApynkb
https://dl.doubtnut.com/l/_nlK62CWQvEF5


4. Prove that 

Watch Video Solution

cos 100∘ cos 40∘ + sin 100∘ . sin 40∘ =
1

2

5. Prove that 

Watch Video Solution

4(cos 66∘ + sin 84∘ ) = √3 + √15

6. Prove that .

Watch Video Solution

cos 55∘ + cos 65∘ + cos 175∘ = 0

7. Find the value of 

Watch Video Solution

cos 42∘ + cos 78∘ + cos 162∘

8. Find the value of .sin 330∘ . cos 120∘ + cos 210∘ . sin 300∘

https://dl.doubtnut.com/l/_vjoMokuUKeym
https://dl.doubtnut.com/l/_XptWTNONNGfV
https://dl.doubtnut.com/l/_hTKcrIYQWefi
https://dl.doubtnut.com/l/_NSuHv0DSdkYL
https://dl.doubtnut.com/l/_usdPGXXOG3Rw


Watch Video Solution

9. Prove that 

Watch Video Solution

sin 50∘ − sin 70∘ + sin 10∘ = 0

10. Prove that .

Watch Video Solution

= cot 36∘cos 9∘ + sin 9∘

cos 9∘ − sin + 9∘

11. Prove that .

Watch Video Solution

sin2 42∘ − cos2 78∘ =
√5 + 1

8

12. Find the period of 

Watch Video Solution

f(x) = cos(3x + 5) + 7

https://dl.doubtnut.com/l/_usdPGXXOG3Rw
https://dl.doubtnut.com/l/_fdj15CyiAHek
https://dl.doubtnut.com/l/_4uxSGCWxQGdh
https://dl.doubtnut.com/l/_zuNEvG8pLIWg
https://dl.doubtnut.com/l/_v0Rtj5mTETa7


13. Find the period of 

Watch Video Solution

f(x) = cos( )
4x + 9

5

14. Find the period of  (n any positive

integer)

Watch Video Solution

tan(x + 4x + 9x + ....... + n2x)

15. Find the sine function whose period is 2/3.

Watch Video Solution

16. The minimum value of  is

Watch Video Solution

7 cos x − 24 sinx + 5

https://dl.doubtnut.com/l/_qvYBV1KQADxi
https://dl.doubtnut.com/l/_xVhkriZP05eu
https://dl.doubtnut.com/l/_fRu3K7Z6qTQs
https://dl.doubtnut.com/l/_pm2VZLchxJ5F


Trigonometric Ratios Upto Transformations Short Answer Type Questions

17. Find max. and min. of .

Watch Video Solution

3 sinx + 4 cos x

18. Find the range of 

Watch Video Solution

13 cos x + 3√3 sinx − 4

19. Find the value of .

Watch Video Solution

sin2 82 − sin2 22
1

2

1

2

20. Sketch the graph of  in the intervals 

Watch Video Solution

sinx ∣ − π, π]

https://dl.doubtnut.com/l/_hfxKvu97Ay9S
https://dl.doubtnut.com/l/_uRkS6l6lWiM9
https://dl.doubtnut.com/l/_AkBhAfCy6ri3
https://dl.doubtnut.com/l/_JCy5C1kgFkjk
https://dl.doubtnut.com/l/_UBb1YeJiVnp2


1. If , then prove that

Watch Video Solution

A + B = 45∘

(i)(1 + tanA)(1 + tanB) = 2(ii)(cot A − 1)(cot B − 1) = 2

2. Prove that .

Watch Video Solution

√3cosec20∘ − sec20∘ = 4

3. Prove that 

Watch Video Solution

tanA + cot A = 2 cos ec2A

4. Prove that 

Watch Video Solution

cot A − tanA = 2 cot 2A

https://dl.doubtnut.com/l/_UBb1YeJiVnp2
https://dl.doubtnut.com/l/_WizBH44zhLdM
https://dl.doubtnut.com/l/_fG7nKi3ui5X2
https://dl.doubtnut.com/l/_UCVvNzMi3cVj


5. Show that 

Watch Video Solution

sin4. + sin4. sin4. + sin4. =
π

8

3π

8

5π

8
7π
8

3

2

6. Show that 

Watch Video Solution

cos4 + cos4 + cos4 + cos4 =
π

8

3π

8

5π

8

7π

8

3

2

7. Prove that:

Watch Video Solution

(1 + cos )(1 + cos )(1 + cos )(1 + cos ) =
π

10

3π

10

7π

10

9π

10

1

16

8. If A is not an integral multiple of , prove that 

 Hence deduce that 

Watch Video Solution

(π)

cosA cos 2A cos 4A cos 8A =
sin 16A

16 sinA

cos. . cos. . cos. . cos. =
2π

15

4π

15

8π

18

16π

15

1

16

https://dl.doubtnut.com/l/_fX0Y0KlsK0Hr
https://dl.doubtnut.com/l/_TblalOaIrnSf
https://dl.doubtnut.com/l/_BhLhsYZhtFLG
https://dl.doubtnut.com/l/_C44o6SOdwS0b


Trigonometric Ratios Upto Transformations Long Answer Type Questions

9. If a, b, c are non zero real numbers and  are the solutions of the

equation a , then show that  

Watch Video Solution

α, β

cos θ + b sin θ = c

sinα + sinβ =
2bc

a2 + b2

10. If a, b, c are non zero real numbers and  are the solutions of the

equation a , then show that  

Watch Video Solution

α, β

cos θ + b sin θ = c

sinα sinβ =
c2 − a2

a2 + b2

1. If  prove that

.

W t h Vid S l ti

A + B + C = ,
3π
2

cos 2A + cos 2B + cos 2C = 1 − 4 sinA sinB sinC

https://dl.doubtnut.com/l/_C44o6SOdwS0b
https://dl.doubtnut.com/l/_DVZdkeNJpMcB
https://dl.doubtnut.com/l/_ZrhUg05mWKjZ
https://dl.doubtnut.com/l/_18xntS2jH5Tz


Watch Video Solution

2. If  then prove that the following  

Watch Video Solution

A + B + C = 180∘

cosA + cosB + cosC = 1 + 4sin sin sin
A

2
B

2
C

2

3. In , prove that 

.

Watch Video Solution

ΔABC

cosA + cosB − cosC = − 1 + 4cos . cos . sin
A

2
B

2
C

2

4. If are angles of a triangle, then 

Watch Video Solution

A, B, C

P . T sin2. + sin2. − sin2. = 1 − 2 cos. cos. sin.
A

2
B

2

C

2

A

2
B

2

C

2

https://dl.doubtnut.com/l/_18xntS2jH5Tz
https://dl.doubtnut.com/l/_eq9nlO26oAF9
https://dl.doubtnut.com/l/_TwdbWYoM4h8u
https://dl.doubtnut.com/l/_iwpCxO1G6FK2


5. If , then prove that 

Watch Video Solution

A + B + C = π

cos2( ) + cos2( ) + cos2( ) = 2(1 + sin. sin. sin. )
A

2
B

2

C

2

A

2
B

2

C

2

6. If  are the angles in a triangle then prove that 

Watch Video Solution

A, B, C

sin. + sin. + sin. = 1 + 4 sin( )sin( )sin(
A

2
B

2
C

2

π − A

4
π − B

4
π − C

4

7. In triangle ABC, prove that

Watch Video Solution

cos. + cos. + cos. = 4 cos. cos. cos.
A

2
B

2

C

2

π − A

4
π − B

4

π − C

4

8. In , prove that ΔABC

cos. + cos. − cos. = 4 cos. cos. cos.
A

2
B

2

C

2

π + A

4
π + B

4

π − C

4

https://dl.doubtnut.com/l/_jBytwi7iwRBb
https://dl.doubtnut.com/l/_klT6MqWzFDe4
https://dl.doubtnut.com/l/_K6IPsNiNAhBy
https://dl.doubtnut.com/l/_wAqJtRmA6p9X


Trigonometric Equations Very Short Answer Type Questions

Watch Video Solution

9. If , then prove that  

.

Watch Video Solution

A + B + C = 2S

sin(S − A) + sin(S − B) + sinC = 4 cos( )cos( )
S − A

2

S − B

2

sinC

2

10. If , then prove that  

(i) 

  

(ii) 

Watch Video Solution

A + B + C = 2S

sin(S − A) + sin(S − B) + sinC = 4 cos. cos. sin.
S − A

2

S − B

2

C

2

cos(S − A) + cos(S − B) + cosC = − 1 + 4 cos. cos. cos.
S − A

2

S − B

2

https://dl.doubtnut.com/l/_wAqJtRmA6p9X
https://dl.doubtnut.com/l/_filAaqI1FQxX
https://dl.doubtnut.com/l/_UFqUnbWJZ2zV
https://dl.doubtnut.com/l/_p1wVI7sgcnjI


1. Solve .

Watch Video Solution

sinx + √3 cos x = √2

2. Solve 

Watch Video Solution

√2(sinx + cos x) = √3

3. Solve the following equations 

Watch Video Solution

√3 sin θ − cos θ = √2

4. Solve .

Watch Video Solution

2 cos2 θ − √3 sin θ + 1 = 0

5. Solve the equation cot2 x − (√3 + 1)cot x + √3 = 0, 0 < x <
π

2

https://dl.doubtnut.com/l/_p1wVI7sgcnjI
https://dl.doubtnut.com/l/_OnAiTqbKdEl2
https://dl.doubtnut.com/l/_R4lAADNLcKj7
https://dl.doubtnut.com/l/_KS1HSH25BsX8
https://dl.doubtnut.com/l/_bwFE1GqeM0gT


Inverse Trigonometric Functions Short Answer Type Questions

Watch Video Solution

6. Find all values of x in  satisfying the equation 

Watch Video Solution

( − π, π)

81 + cos x+ cos2 x+ ... = 43.

7. Solve the equation .

Watch Video Solution

1 + sin2 θ = 3 sin θ cos θ

8. Solve .

Watch Video Solution

sin θ + sin 5θ = sin 3θ, 0 < θ < π

https://dl.doubtnut.com/l/_bwFE1GqeM0gT
https://dl.doubtnut.com/l/_6kiqeuLANdZo
https://dl.doubtnut.com/l/_FkyB1LTH7dOU
https://dl.doubtnut.com/l/_BKIJO0CKnpdC


1. Prove that .

Watch Video Solution

sin− 1( ) + =
4
5

sin− 1 7

25

sin− 1 117

125

2. Prvoe that .

Watch Video Solution

sin− 1 + cos − 1 = cos − 13

5

12

13

33

65

3. Prove that 

Watch Video Solution

2 sin− 1( ) − cos − 1( ) = cos − 1( )
3

5

5

13

323

325

4. P.T. .

Watch Video Solution

cos − 1( ) + sin− 1( ) = tan− 1( )
4
5

3

√34

27
11

https://dl.doubtnut.com/l/_LaBKH8unetsj
https://dl.doubtnut.com/l/_A2WwBCzslvoH
https://dl.doubtnut.com/l/_I33qGTrz5FXG
https://dl.doubtnut.com/l/_a7Pj5xmE6VsK


5. Prove that : 

Watch Video Solution

tan− 1 + tan− 1 + tan− 1 =
1

2

1

5

1

8

π

4

6. Prove that .

Watch Video Solution

cos(2tan− 1 ) = sin(2tan− 1 )
1

7

3

4

7. Prove that .

Watch Video Solution

sin− 1( ) + 2 tan− 1( ) =
4
5

1

3

π

2

8. If  then, 

Watch Video Solution

cos − 1 p + cos − 1 q + cos − 1 r = π

P . T . p2 + q2 + r2 = 2pqr = 1

https://dl.doubtnut.com/l/_OYIBsA0MX6jn
https://dl.doubtnut.com/l/_3VrBcfdg9TZJ
https://dl.doubtnut.com/l/_jNObism9BaSH
https://dl.doubtnut.com/l/_pMimmZUP0Sqq


Hyperbolic Functions Very Short Answer Type Questions

9. Solve

Watch Video Solution

3 sin− 1( ) − 4 cos − 1( ) + 2 tan− 1( ) =
2x

1 + x2

1 − x2

1 + x2

2x

1 − x2

π

3

1. If , then �nd 

Watch Video Solution

sinhx =
3

4
cos h(2x) and sinh(2x)

2. If  then cos h(2x) =

Watch Video Solution

cos hx =
5

2

3. If , then �nd  cos hx =
5

2

sinh(2x)

https://dl.doubtnut.com/l/_Y31yyUYR7kLO
https://dl.doubtnut.com/l/_1Kdl1Y1croyj
https://dl.doubtnut.com/l/_Y4JAtbIsFhdN
https://dl.doubtnut.com/l/_ox2mYea13VBy


Watch Video Solution

4. If , then show that .

Watch Video Solution

sinhx = 3 x = loge(3 + √10)

5. 

Watch Video Solution

tanh− 1( ) =
1

2

6. Prove that 

Watch Video Solution

cos h4
x − sinh4

x = cos h(2x)

7. Prove that 

Watch Video Solution

(coshx − sinhx)
n

= cosh(nx) − sinh(nx)

https://dl.doubtnut.com/l/_ox2mYea13VBy
https://dl.doubtnut.com/l/_EbPbL3ObU9DV
https://dl.doubtnut.com/l/_ABnCe1qVCf1Y
https://dl.doubtnut.com/l/_Qgng4ul98DCI
https://dl.doubtnut.com/l/_q8ACYz1MYNkf


Properties Of Triangles Short Answer Type Questions

8. Prove that 

Watch Video Solution

(coshx + sinhx)
n

= cosh(nx) + sinh(nx)

1. Show that 

Watch Video Solution

+ + =
cosA

a

cosB

b

cosC

c

a2 + b2 + c2

2abc

2. Prove that .

Watch Video Solution

cot A + cot B + cot C =
a2 + b2 + c2

4 △

3. 

Watch Video Solution

a2 cot A + b2 cot B + c2 cot C =

https://dl.doubtnut.com/l/_HspmCDrskW5X
https://dl.doubtnut.com/l/_mMx84YAe1p5c
https://dl.doubtnut.com/l/_eEsyF1lDLf3q
https://dl.doubtnut.com/l/_RtwLXmZ0mgOq


4. Show that 

Watch Video Solution

cot + cot + cot =
A

2

B

2

C

2

S2

Δ

5. if �nd the value of ab.

Watch Video Solution

a − b = 3 and a2 + b2 = 29,

6. If  is what?

Watch Video Solution

a = 2 and b = 3then(a − b)
2

7. If , , �nd .

Watch Video Solution

a = 5 b = 2 (a + b)
2

https://dl.doubtnut.com/l/_uuUFzObORVJC
https://dl.doubtnut.com/l/_85Sd7JSjdnoz
https://dl.doubtnut.com/l/_h8hQvKv9iPmR
https://dl.doubtnut.com/l/_UqlgHO4KotuV


Properties Of Triangles Long Answer Type Questions

8. Show that 

Watch Video Solution

+ + + =
1

r2

1

r2
1

1

r2
2

1

r2
3

a2 + b2 + c2

Δ2

9. Show that 

Watch Video Solution

r1 + r2 + r3 − r = 4R

1. If 

Watch Video Solution

a = (b + c)cos θ,  then prove that sin θ = cos( )
2√bc

b + c

A

2

2. If  then show that 

Watch Video Solution

sin θ =
a

b + c
cos θ = cos( )

2√bc

b + c

A

2

https://dl.doubtnut.com/l/_rZXsulpw7q9K
https://dl.doubtnut.com/l/_ZJhoBfy3MM0E
https://dl.doubtnut.com/l/_uhE0ODHIPVru
https://dl.doubtnut.com/l/_JtxD59wmKdiU


3. If , then prove that .

Watch Video Solution

a = (b − c)secθ tan θ =
2√bc

b − c

sinA
2

4. Show that .

Watch Video Solution

a cos2 + b cos2 + c cos2 = s +
A

2
B

2
C

2

Δ

R

5. In 

Watch Video Solution

ΔABC   prove that cos2. + cos2. + cos2. = 2 +
A

2
B

2

C

2
r

2R

6. In a

Watch Video Solution

ΔABC  if a = 13, b = 14, c = 15  then show that R = , r = 4, r1 =
65

8

https://dl.doubtnut.com/l/_jKgPdjDLZtgy
https://dl.doubtnut.com/l/_6zj8ttQXI2TQ
https://dl.doubtnut.com/l/_3s0uMkEGRU0X
https://dl.doubtnut.com/l/_JhtI8rO866KB


7. If  and , prove that 

.

Watch Video Solution

r1 = 2, r2 = 3, r3 = 6 r = 1

a = 3, b = 4 and c = 5

8. In a  �nd a, b,c .

Watch Video Solution

ΔABC  if r1 = 8, r2 = 12, r3 = 24

9. If  are altitudes of a  then show that 

Watch Video Solution

p1, p2, p3 ΔABC

+ + =
1

p1

1

p2

1

p3

1

r

10. If  are altitudes of a  then show that 

Watch Video Solution

P1, P2, P3 ΔABC

+ − =
1

P1

1

P2

1

P3

1

r3

https://dl.doubtnut.com/l/_QviLMkZ45bTm
https://dl.doubtnut.com/l/_j03NbdgBiZST
https://dl.doubtnut.com/l/_utyYDbHEILjB
https://dl.doubtnut.com/l/_VMs6Rwdpp4QK


11. If  are the lengths of the altitudes from the vertices A,B,C of 

 to the opposite sides respectively then prove that  

Watch Video Solution

p1, p2, p3

ΔABC

p1p2p3 = =
(abc)

2

8R3

8Δ3

abc

https://dl.doubtnut.com/l/_VMs6Rwdpp4QK
https://dl.doubtnut.com/l/_qB91UXjuZeWH

