
MATHS

BOOKS - RD SHARMA MATHS (ENGLISH)

SCALAR OR DOT PRODUCT

Others

1. If the median to the base of a triangle is perpendicular to the base,

then triangle is isosceles.

Watch Video Solution

2. If  is the median of  using vectors, prove that 

Watch Video Solution

AD ABC,

AB2 + AC 2 = 2(AD2 + CD2).

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_LUEFHcO9eGX8
https://dl.doubtnut.com/l/_gnai48Bw6hKF


3. In a triangle  If  and  are points of trisection of

 prove that 

Watch Video Solution

OAB, ∠AOB = 900. P Q

AB, OP 2 + OQ2 = AB25

9

4. If  and  are unit vectors inclined at an angle  , then prove that

 

Watch Video Solution

â b̂ θ

= ∣∣â + b̂∣∣
cos θ

2

1

2
=

∣
∣
∣

∣
∣
∣

tan θ

2

1

2

â − b̂

â + b̂

5. (Pythagoras's Theorem) Prove by vector method that in a right angled

triangle, the square of the hypotenuse is equal to the sum of the squares

of the other two sides.

Watch Video Solution

https://dl.doubtnut.com/l/_gnai48Bw6hKF
https://dl.doubtnut.com/l/_DG11vaTuBwBh
https://dl.doubtnut.com/l/_SxsJ4nCBnfbi
https://dl.doubtnut.com/l/_Dy80l0tnVZLv


6. Prove that; If the diagonals of a quadrilateral bisect each other at right

angles, then it is a rhombus.

Watch Video Solution

7. prove using vectors: The quadrilateral obtained by joining mid-points

of adjacent sides a rectangle is a rhombus.

Watch Video Solution

8. prove by vector method that the sum of the squares of the diagonals

of a parallelogram is equal to the sum of the squares of its sides.

Watch Video Solution

9. prove that the diagonals of a rectangle are perpendicular if and only if

the rectangle is a square.

https://dl.doubtnut.com/l/_m2rLew7exFEy
https://dl.doubtnut.com/l/_2IXkV6o8foZP
https://dl.doubtnut.com/l/_HzIv1ATLlutS
https://dl.doubtnut.com/l/_DX2jYenKSkwb


Watch Video Solution

10. Using analytical geometry, prove that the diagonals of a rhombus are

perpendicular to each other.

Watch Video Solution

11. If  and  prove that  =  .

Watch Video Solution

∣
∣
→
a ∣

∣ = a
∣
∣
∣

→
b

∣
∣
∣

= b,
⎛

⎝
−

⎞

⎠

2
→
a

a2

→
b

b2

⎛

⎝

⎞

⎠

2
→
a −

→
b

ab

12. If  and  �nd 

Watch Video Solution

→
a = î − ĵ

→
b = − ĵ + 2k̂, (

→
a − 2

→
b )

.

→
a +

→
b .

13. Find the angles which the vector  makes with the

coordinate axes.

→
a = î − ĵ + √2k̂

https://dl.doubtnut.com/l/_DX2jYenKSkwb
https://dl.doubtnut.com/l/_T2th44pDm3Di
https://dl.doubtnut.com/l/_kWHKT29j2dVX
https://dl.doubtnut.com/l/_H57nsbuZ4UIW
https://dl.doubtnut.com/l/_zYJ2D3mI7nnL


Watch Video Solution

14. Dot product of a vector with  and 

 are  and  respectively. Find the vector.

Watch Video Solution

î + ĵ − 3k̂, î + 3ĵ − 2k̂

2 î + ĵ + 4k̂ 0, 5 8

15. Find  , when (i)  and  (ii) = 

+2  and  = 2  (iii)  and = 2

Watch Video Solution

→
a

.
→
b

→
a = î − 2ĵ + k̂

→
b = 4 î − 4ĵ + 7k̂

→
a ĵ

k̂
→
b î + k̂

→
a = ĵ − k̂

→
b î + 3ĵ − 2k̂

16. For what value of  are the vector  and  perpendicular to each

other? where: i,  and  ii,

 and  iii,  and 

 iv,,  and 

Watch Video Solution

λ
→
a

→
b

→
a = λî + 2ĵ + k̂

→
b = 4 î − 9ĵ + 2k̂

→
a = λî + 2ĵ + k̂

→
b = 5 î − 9ĵ + 2k̂

→
a = 2 î + 3ĵ + 4k̂

→
b = 3 î + 2ĵ − λk̂

→
a = λî + 3ĵ + 2k̂

→
b = î − ĵ + 3k̂

https://dl.doubtnut.com/l/_zYJ2D3mI7nnL
https://dl.doubtnut.com/l/_zNgbU4osrue0
https://dl.doubtnut.com/l/_oByNmM6c9PdZ
https://dl.doubtnut.com/l/_1xP9F8d4moxR


17. If  and  are two vectors such that  and 

 . Find the angle between  and  .

Watch Video Solution

→
a

→
b ∣

∣
→
a ∣

∣ = 4,
∣
∣
∣

→
b

∣
∣
∣

= 3

→
a .

→
b = 6

→
a

→
b

18. Find the angles of a triangle whose vertices are

 and  (5,7,1).

Watch Video Solution

A(0, − 1, − 2), B(3, 1, 4) C

19. Find the projection of  on  , where  = 

 and  .

Watch Video Solution

→
b +

→
c

→
a

→
a

2 î − 2ĵ + k̂,
→
b = î + 2ĵ − 2k̂

→
c = 2 î − ĵ + 4k̂

https://dl.doubtnut.com/l/_1xP9F8d4moxR
https://dl.doubtnut.com/l/_BSYmnhAJkPe1
https://dl.doubtnut.com/l/_pO3fjM7jVIMg
https://dl.doubtnut.com/l/_IJGs3VjnmfkR


20. Find the values of  and  if the vectors  and 

 are mutually perpendicular vectors of equal

magnitude.

Watch Video Solution

x y
→
a = 3 î + xĵ − k̂

→
b = 2 î + ĵ + yk̂

21. In a quadrilateral  prove that 

 where  and 

are middle points of diagonals  and 

Watch Video Solution

ABCD,

AB2 + BC 2 + CD2 + DA2 = AC 2 + BD2 + 4PQ2, P Q

AC BD.

22. If  and  are two non-collinear unit vectors such that

 �nd  .

Watch Video Solution

→
a

→
b

∣
∣
∣
→
a +

→
b

∣
∣
∣

= √3, (2
→
a − 5

→
b ). (3

→
a +

→
b )

https://dl.doubtnut.com/l/_JfSwMSk5tsUi
https://dl.doubtnut.com/l/_nyi8t8NfYg7d
https://dl.doubtnut.com/l/_FJswgx9lnAdw


23. If  are two vectors such that  then prove that 

 is perpendicular to  .

Watch Video Solution

→
a ,

→
b

∣
∣
∣
→
a +

→
b

∣
∣
∣

=
∣
∣
∣

→
b

∣
∣
∣
,

→
a + 2

→
b

→
a

24. If  is perpendicular to both  and  , then prove that it is

perpendicular to both  and  -  .

Watch Video Solution

→
c

→
a

→
b

→
a +

→
b

→
a

→
b

25. If  and  what can you conclude about the

vector 

Watch Video Solution

→
a .

→
a = 0

→
a .

→
b = 0,

→
b ?

26. If  are three non coplanar vectors such that 

 , then show that  is the null vector.

→
a ,

→
b ,

→
c

→
a

.
→
a =

→
d

→
b =

→
..

→
c = 0

→
d

https://dl.doubtnut.com/l/_dCKW8LfGTZrz
https://dl.doubtnut.com/l/_Vs57YD4VPJZE
https://dl.doubtnut.com/l/_8nZRzruyGPaP
https://dl.doubtnut.com/l/_3rDqipgQEwqf


Watch Video Solution

27. If a vector  is perpendicular to two non-collinear vector  and  ,

then  is perpendicular to every vector in the plane of  and  .

Watch Video Solution

→
a

→
b

→
c

→
a

→
b

→
c

28. If  , show that the angle  between the vectors 

and  is given by 

Watch Video Solution

→
a +

→
b +

→
c =

→
0 θ

→
b

→
c cos θ =

∣
∣
→
a ∣

∣
2

− |b|
2

− ∣
∣
→
c ∣

∣
2

2
∣
∣
∣

→
b

∣
∣
∣
∣
∣
→
c ∣

∣

29. Let  and  be vector such  . If 

 and  then �nd  .

Watch Video Solution

→
u ,

→
v

→
w

→
u +

→
v +

→
w =

→
0

∣
∣
→
u ∣

∣ = 3, ∣
∣
→
v ∣

∣ = 4 ∣
∣
→
w ∣

∣ = 5,
→
u .

→
v +

→
v .

→
w +

→
w .

→
u

https://dl.doubtnut.com/l/_3rDqipgQEwqf
https://dl.doubtnut.com/l/_13y7LBF5uEpt
https://dl.doubtnut.com/l/_UXzzBVZAXm72
https://dl.doubtnut.com/l/_Idm9fK0j8W5H
https://dl.doubtnut.com/l/_qlLlIlepwrDd


30. Let  and 

be three vectors. Find the values of  for which the angle between  and

 is acute and the angle between  and  is obtuse.

Watch Video Solution

→
a = x2 î + 2ĵ − 2k̂,

→
b = î − ĵ + k̂

→
c = x2 î + 5ĵ − 4k̂

x
→
a

→
b

→
b

→
c

31. 12). Show that the vector  is equally inclined with the

coordinate axes. (13)show that the vectors

are mutually perpendicular unit vectors.

Watch Video Solution

î + ĵ + k̂

→
a = (2 î + 3ĵ + 6k̂),

→
b = (3 î − 6ĵ + 2k̂),

→
c = (6 î + 2ĵ − 3k̂)

1

7

1

7

1

7

32. If  and  , then express  in the

form of  where  is parallel to  and  is

perpendicular to  .

Watch Video Solution

→
α = 3 î + 4ĵ + 5k̂

→
β = 2 î + ĵ − 4k̂

→
β

→
β =

→
β 1 +

→
β 2,

→
β 1

→
α

→
β 2

→
α

https://dl.doubtnut.com/l/_qlLlIlepwrDd
https://dl.doubtnut.com/l/_w9rwSGDT6c5n
https://dl.doubtnut.com/l/_1Q2CvbgRZaXe


33. If  and  then �nd the value of 

, so that  and  are perpendicular vectors.

Watch Video Solution

→
p = 5 î + λĵ − 3k̂

→
q = î + 3ĵ − 5k̂, λ

→
p +

→
q

→
p −

→
q

34. For any two vectors  and  , show that :

Watch Video Solution

→
a

→
b

(
→
a +

→
b )

.

→
a −

→
b = 0, when∣

∣
→
a ∣

∣ =
∣
∣
∣

→
b

∣
∣
∣
.

35. Show that the vectors

are mutually perpendicular unit vectors.

Watch Video Solution

→
a = (2 î + 3ĵ + 6k̂),

→
b = (3 î − 6ĵ + 2k̂),

→
c = (6 î + 2ĵ − 3k̂)

1

7

1

7

1

7

https://dl.doubtnut.com/l/_aaiKWi4klOPf
https://dl.doubtnut.com/l/_SbNSNfSMgTXf
https://dl.doubtnut.com/l/_dwlHy2LBIYm0


36. Let  and  . Find  such that 

 is orthogonal to 

Watch Video Solution

→
a = 5 î − ĵ + 7k̂

→
b = î − ĵ + λk̂ λ

→
a +

→
b

→
a −

→
b .

37. If  and  are two vectors of the same magnitude inclined at an

angle of  such that  �nd  .

Watch Video Solution

→
a

→
b

300 →
a

.
→
b = 3, ∣

∣
→
a ∣

∣,
∣
∣
∣

→
b

∣
∣
∣

38. Decompose the vector  into vectors which are parallel

and perpendicular to the vector  Then the vectors are .

Watch Video Solution

6 î − 3ĵ − 6k̂

. î + ĵ + k̂

39. Express  as the sum of vector parallel and a vector

perpendicular to 

2 î − ĵ + 3k̂

2 î + 4ĵ − 2k̂.

https://dl.doubtnut.com/l/_QmO5g7ls7k2T
https://dl.doubtnut.com/l/_gT5G92Ajegj5
https://dl.doubtnut.com/l/_0oLW32fU3LlO
https://dl.doubtnut.com/l/_wDNKUaYynq0T


Watch Video Solution

40. Show that the vectors

 form a right

angled triangle.

Watch Video Solution

→
a = 3 î − 2ĵ + k̂,

→
b = î + 3ĵ + 5k̂,

→
c = 2 î + ĵ − 4k̂

41. (Projection Formulae) if  are the lengths of the sides opposite

respectively to the angles  of a triangle  show that 

 (ii)  (iii)

Watch Video Solution

a, b, c

A, B, C ABC,

a = b cosC + osB b = osA + a cosC c = a cosB + b cosA

42. Prove using vectors: If two medians of a triangle are equal, then it is

isosceles.

Watch Video Solution

https://dl.doubtnut.com/l/_wDNKUaYynq0T
https://dl.doubtnut.com/l/_KILl5Qs3XsyY
https://dl.doubtnut.com/l/_7Lz37O4YuzUj
https://dl.doubtnut.com/l/_lMGrga4MaxVi


43. Find the angle between two vectors  with magnitudes 

and  respectively and such that 

Watch Video Solution

→
a and

→
b √3

2
→
a

.
→
b = √6.

44. Find the angle between the vectors  and .

Watch Video Solution

5 î + 3ĵ + 4k̂ 6 î − 8ĵ − k̂

45. Find the projection of the vector 

Watch Video Solution

7 î + ĵ − 4k̂ ∈
→
a = 2 î + 6ĵ + 3k̂.

46. For any vector  , prove that 

Watch Video Solution

→
r

→
r = (

→
r . î) î + (

→
r . ĵ)ĵ + (

→
r . k̂)k̂.

https://dl.doubtnut.com/l/_cRSTRN9RLWBs
https://dl.doubtnut.com/l/_4zSjd2sdCLkX
https://dl.doubtnut.com/l/_HZNNXc2PwbXj
https://dl.doubtnut.com/l/_B8B3vVg1zLvi


47. Find  when  ,

Watch Video Solution

→
a ⋅

→
b

→
a = 2 î + 2ĵ − k̂and

→
b = 6 î − 3ĵ + 2k̂

→
a = (1, 1, 2)and

→
b = (3, 2, − 1)

48. Find the value of  so that the vectors

 are perpendicular to each other.

Watch Video Solution

λ

→
a = 2 î + λĵ + k̂and

→
b = î − 2ĵ + 3k̂

49. Find the value of  for which the vectors  and 

 are (i) perpendicular (ii) parallel

Watch Video Solution

p
→
a = 3 î + 2ĵ + 9k̂

→
b = î + pĵ + 3k̂

50. Find the values of  which the vector 

 makes acute angle with the

' a'

→
r = (a2 − 4) î + 2ĵ − (a2 − 9)k̂

https://dl.doubtnut.com/l/_yq3gTnzEkNqE
https://dl.doubtnut.com/l/_TH0EM9AjGgUJ
https://dl.doubtnut.com/l/_sBkV0AFz5OCu
https://dl.doubtnut.com/l/_klJTxyICxpKX


coordinate axes.

Watch Video Solution

51. If  are unit vector, prove that 

Watch Video Solution

→
a ,

→
b ,

→
c

∣
∣
∣
→
a −

→
b

∣
∣
∣

2

+
∣
∣
∣

→
b −

→
c

∣
∣
∣

2

+ ∣
∣
→
c −

→
a ∣

∣
2

≤ 9.

52. If  are mutually perpendicular unit vectors, �nd 

Watch Video Solution

→
a ,

→
b ,

→
c

∣
∣
∣
2
→
a +

→
b +

→
c

∣
∣
∣
.

53. Find the value of  for which the vectors 

and  make an obtuse angle for any

 .

Watch Video Solution

c
→
a = (c log2 x) î − 6ĵ + 3k̂

→
b = ((log)2x) î + 2ĵ + (2c(log)2x)k̂

x ∈ (0, ∞)

https://dl.doubtnut.com/l/_klJTxyICxpKX
https://dl.doubtnut.com/l/_WIn28piu0PxW
https://dl.doubtnut.com/l/_hJv9XjQ1Zocx
https://dl.doubtnut.com/l/_ofLq1OKwzZQ3


54. Let  and  .

Find a vector  which is perpendicular to both  and  and  .  =15.

Watch Video Solution

→
a = î + 4ĵ + 2k̂,   

→
b = 3 î −  2ĵ + 7k̂

→
c = 2 î −  ĵ + 4k̂

→
d

→
a

→
b

→
c

→
d

55. Dot products of a vector with vectors

 are respectively -1, 6 and 5. Find the

vector.

Watch Video Solution

3 î − 5k̂, 2 î + 7ĵand
→
a = î + ĵ + k̂

56. Let  be three vectors such that 

 If the projection of  along a is equal

to the projection of  along  are perpendicular to each

other, �nd 

Watch Video Solution

→
a ,

→
b ,

→
c

∣
∣
→
a ∣

∣ = 1,
∣
∣
∣

→
b

∣
∣
∣

= 2and∣
∣
→
c ∣

∣ = 3.
→
b

→
c

→
a and

→
b ,

→
c

∣
∣
∣
3
→
a − 2

→
b + 2

→
c

∣
∣
∣
.

https://dl.doubtnut.com/l/_ofLq1OKwzZQ3
https://dl.doubtnut.com/l/_Ik0IrZEhqtkS
https://dl.doubtnut.com/l/_lNtKSHi3T3eu
https://dl.doubtnut.com/l/_HGFROS6B8o7J


57. (Cosine Formulae) if  are the lengths of the sides opposite

respectively to the angles  of a triangle  show that 

 (ii)  (iii) (i) 

Watch Video Solution

a, b, c

A, B, C ABC,

cosA
b2 + c2 − a2

2bc
cosB

c2 + a2 − b2

2ac
cosC

a2 + b2 − c2

2ab

58. Prove that the altitudes of a triangle are concurrent.

Watch Video Solution

59. Find the components of a unit vector which is perpendicular to the

vectors 

Watch Video Solution

î + 2ĵ − k̂and2 î − ĵ + 2k̂.

60. If a unit vector  makes angle  with  with  and an acute

angle  with  , then �nd the components of  and the angle 

→
a π/3 î, π/4 ĵ

θ k̂
→
a θ.

https://dl.doubtnut.com/l/_wsUb33Sk05Xt
https://dl.doubtnut.com/l/_WcBftwchYyca
https://dl.doubtnut.com/l/_68ytiYYsV0di
https://dl.doubtnut.com/l/_94ZT0MSTsTHi


Watch Video Solution

61. If  are unit vectors inclined at an angle  , then prove that 

Watch Video Solution

âandb̂ θ

= ∣∣â − b̂∣∣.
sin θ

2

1

2

62. If two vectors  are such that 

 . , Find 

Watch Video Solution

→
a and

→
b

∣
∣
→
a ∣

∣ = 3,
∣
∣
∣

→
b

∣
∣
∣

= 2 and
→
a .

→
b = 6,

∣
∣
∣
→
a +

→
b

∣
∣
∣
and

∣
∣
∣
→
a −

→
b

∣
∣
∣
.

63. Find and

Watch Video Solution

∣
∣
→
a ∣

∣and
∣
∣
∣

→
b

∣
∣
∣
, if (

→
a −

→
b )

.

→
a +

→
b = 27 ∣

∣
→
a ∣

∣ = 2
∣
∣
∣

→
b

∣
∣
∣
.

https://dl.doubtnut.com/l/_94ZT0MSTsTHi
https://dl.doubtnut.com/l/_mp4tCnmOyguM
https://dl.doubtnut.com/l/_CcmMSKm66fkS
https://dl.doubtnut.com/l/_PHkjaOskd3L8


64. If two vectors  are such that 

 , �nd 

Watch Video Solution

→
a and

→
b

∣
∣
→
a ∣

∣ = 2,
∣
∣
∣

→
b

∣
∣
∣

= 1 and
→
a

.
→
b = 1 (3

→
a − 5

→
b )

.

2
→
a + 7

→
b .

65. For any two vectors  , prove that:

,

,

 and 

 Interpret the result geometrically.

Watch Video Solution

→
a and

→
b

∣
∣
∣
→
a +

→
b

∣
∣
∣

2

= ∣
∣
→
a ∣

∣
2

+
∣
∣
∣

→
b

∣
∣
∣

2

+ 2
→
a

.
→
b

∣
∣
∣
→
a −

→
b

∣
∣
∣

2

= ∣
∣
→
a ∣

∣
2

+
∣
∣
∣

→
b

∣
∣
∣

2

− 2
→
a

.
→
b

∣
∣
∣
→
a +

→
b

∣
∣
∣

2

+
∣
∣
∣
→
a −

→
b

∣
∣
∣

2

= 2(∣
∣
→
a ∣

∣
2

+
∣
∣
∣

→
b

∣
∣
∣

2

)

∣
∣
∣
→
a +

→
b

∣
∣
∣

2

=
∣
∣
∣
→
a −

→
b

∣
∣
∣

2

⇔
→
a ⊥

→
b .

66. Show that the projection vector

W t h Vid S l ti

→
a and

→
b ( ≠

→
0 )(componen → f

→
a aong

→
b )is

⎛
⎜ ⎜ ⎜
⎝

⎞
⎟ ⎟ ⎟
⎠

→
b .

→
a

.
→
b

∣
∣
∣

→
b

∣
∣
∣

2

https://dl.doubtnut.com/l/_ZAKglZfX8hhm
https://dl.doubtnut.com/l/_G982sMB7wDNK
https://dl.doubtnut.com/l/_ZGUBcgIeCRpW


Watch Video Solution

67. Using dot product of vectors, prove that a parallelogram, whose

diagonals are equal, is a rectangle

Watch Video Solution

68. For any three vectors  prove that 

Watch Video Solution

→
a ,

→
b ,

→
c ,

∣
∣
∣
→
a +

→
b +

→
c

∣
∣
∣

2

= ∣
∣
→
a ∣

∣
2

+
∣
∣
∣

→
b

∣
∣
∣

2

+ ∣
∣
→
c ∣

∣
2

+ 2(
→
a

.
→
b +

→
b

.
→
c + →⋅

→
a )

69. Show that the angle between two diagonals of a cube is 

Watch Video Solution

cos − 1( ).
1

3

https://dl.doubtnut.com/l/_ZGUBcgIeCRpW
https://dl.doubtnut.com/l/_W56uwrulOTAp
https://dl.doubtnut.com/l/_dIY7uJ6xI66Q
https://dl.doubtnut.com/l/_9lCZq6lZbIPU


70. Find , If  and

Watch Video Solution

(
→
a + 3

→
b ). (2

→
a −

→
b )

→
a = î + ĵ + 2k̂

→
b = 3 î + 2ĵ − k̂

71. Find the angle between two vectors  having the same length

 and their scalar product is -1.

Watch Video Solution

→
a  and 

→
b

√2

72. If  espectively are

the position vectors of points  then �nd the angle

between the straight lines  Deduce that  are

collinear.

Watch Video Solution

î + ĵ + k̂,  2 î + 5ĵ,  3 î + 2ĵ − 3k̂ and  î − 6ĵ − k̂

A,  B,  C and D

AB and CD. AB and CD

https://dl.doubtnut.com/l/_D18qIHXYnz0j
https://dl.doubtnut.com/l/_XS3MpY8eledU
https://dl.doubtnut.com/l/_Z64HtHLnxPxh


73. Let  be two vectors of the same magnitude such that the

angle between then is  and  Find 

Watch Video Solution

→
a  and 

→
b

600 →
a

.
→
b = 8. ∣

∣
→
a ∣

∣and 
∣
∣
∣

→
b

∣
∣
∣
.

74. Find  if for a unit vector 

Watch Video Solution

∣
∣
→
x ∣

∣
→
a ,  (

→
x −

→
a ). (

→
x +

→
a ) = 15.

75. If  then show that the

vectors  are perpendicular.

Watch Video Solution

→
a = 5 î − ĵ − 3k̂,  and 

→
b = î + 3ĵ − 5k̂

→
a +

→
b  and 

→
a −

→
b

76. If  �nd the

anglebetweeen 

Watch Video Solution

→
a +

→
b +

→
c =

→
0 ,  

−→
|a| = 3,  

∣
∣
∣

→
b

∣
∣
∣

= 5 and ∣∣
→
c ∣

∣ = 7

→
a  and 

→
b

https://dl.doubtnut.com/l/_EkPLdQb74Oee
https://dl.doubtnut.com/l/_qCYWMJes83QA
https://dl.doubtnut.com/l/_r9RQqHR0788U
https://dl.doubtnut.com/l/_3ekiaukhgQS3


77. For any vector  prove that 

Watch Video Solution

→
a  and 

→
b

∣
∣
∣
→
a +

→
b

∣
∣
∣

≤ ∣
∣
→
a ∣

∣ +
∣
∣
∣

→
b

∣
∣
∣
.

78. For any two vectors  and  prove that  and

hence show that 

Watch Video Solution

→
a

→
b (

→
a

.
→
b )

2

≤ ∣
∣
→
a ∣

∣
2∣
∣
∣

→
b

∣
∣
∣

2

(a1b2 + a2b2 + a3b3)2 ≤ (a2
1 + a2

2 + a2
3)(b

2
1 + b2

2 + b2
3)

79. If  are two vectors such that  then prove

that  is perpendicular to 

Watch Video Solution

→
a ,  

→
b ,

∣
∣
∣
→
a +

→
b

∣
∣
∣

= ∣
∣
→
a ∣

∣,

2
→
a +

→
b

→
b .

80. The scalar product of the vector  with a unit vector

along the sum of the vectors

→
a = î + ĵ + k̂

https://dl.doubtnut.com/l/_3ekiaukhgQS3
https://dl.doubtnut.com/l/_cdY9v27rXeXV
https://dl.doubtnut.com/l/_aUtyp3OmBLJM
https://dl.doubtnut.com/l/_Xl1AIh72eNii
https://dl.doubtnut.com/l/_XhFdthohWikO


 is equal to 1. Find the value

of  and hence �nd the unit vector along 

Watch Video Solution

→
b = 2 î + 4ĵ − 5k̂ and 

→
c = λî + 2ĵ + 3k̂

λ
→
b + →⋅

81. If  are three vectors such that  then show that

Watch Video Solution

→
a ,  

→
b ,  

→
c

→
a

.
→
b =

→
a

.
→
c

→
a = 0  or ,  

→
b = c  or  

→
a ⊥ (

→
b −

→
c ).

82. Show that the vector  form

the sides of a rights angled triangle.

Watch Video Solution

2 î − ĵ + k̂,   î − 3ĵ − 5k̂,  3 î − 4ĵ − 4k̂

83. Show that the points A, B, C with position vectors

 and  respectively, are the vertices

of a right angled triangle. Also, �nd the remaining angles of the triangle.

2 î − ĵ + k̂,   î − 3ĵ − 5k̂ 3 î − 4ĵ − 4k̂

https://dl.doubtnut.com/l/_XhFdthohWikO
https://dl.doubtnut.com/l/_1ODh7RBoWkt0
https://dl.doubtnut.com/l/_ZoMcFDJ4sG11
https://dl.doubtnut.com/l/_BWEHhJ2EloRw


Watch Video Solution

84. If with reference to a right handed system of mutually perpendicular

unit vectors  we have 

Express  in the form  is parallel to 

 is perpendicular to 

Watch Video Solution

î,  ĵ,  k̂
→
α = 3 î − ĵ,  and 

→
β = 2 î + ĵ − 3k̂.

→
β

→
β =

→
β 1 +

→
β 2,  where 

→
β 1

→
α  and 

→
β 2

→
α .

85. Find the value of  for which the angle between the vectors

 is obtuse.

Watch Video Solution

x

→
a = 2x2 î + 4xĵ + k̂ and 

→
b = 7 î − 2ĵ + xk̂

86. If  are scalars and  are vectors, prove that 

. Also deduce that

l,  m,  n
→
a ,  

→
b ,  

→
c

∣
∣
∣
l
→
a + m

→
b + n

→
c

∣
∣
∣

2

= l2∣
∣
→
a ∣

∣
2

+ m2∣
∣
∣

→
b

∣
∣
∣

2

+ n2∣
∣
→
c ∣

∣
2

+ 2 {lm(
→
a .

→
b ) + m

https://dl.doubtnut.com/l/_BWEHhJ2EloRw
https://dl.doubtnut.com/l/_xqKUOUgcw4Ow
https://dl.doubtnut.com/l/_WqCgdVLdeHH0
https://dl.doubtnut.com/l/_bLCznfBSqNIy


 are

mutually perpendicular vectors.

Watch Video Solution

∣
∣
∣
l
→
a + m

→
b + n

→
c

∣
∣
∣

2

= l2∣
∣
→
a ∣

∣
2

+ m2∣
∣
∣

→
b

∣
∣
∣

2

+ n2∣
∣
→
c ∣

∣
2

if  
→
a ,  

→
b ,  

→
c

87. If  are three mutually perpendicular vectors of equal

magniltgude, prove that  is equally inclined with vectors 

 also �nd the angle.

Watch Video Solution

→
a ,  

→
b ,  

→
c

→
a +

→
b +

→
c

→
a ,  

→
b ,  and 

→
⋅

88. Let  be three vectors of magnitudes 3, 4 and 5 respectively.

If each one is perpendicular to the sum of the other two vectors, prove

that  .

Watch Video Solution

→
a ,  

→
b ,  

→
c

∣
∣
∣
→
a +

→
b +

→
c

∣
∣
∣

= 5√2

https://dl.doubtnut.com/l/_bLCznfBSqNIy
https://dl.doubtnut.com/l/_G3jSvwf7VFpk
https://dl.doubtnut.com/l/_oaA5ZgUTIufs


89. If  are unit vectors such that  �nd the

value of ` vec adot vec b+ vec bdot vec c+ vec cdot vec adot'

Watch Video Solution

→
a ,  

→
b ,  

→
c

→
a +

→
b +

→
c =

→
0

90. Three vectors  satisfy the condition  .

Evaluate the quantity

Watch Video Solution

→
a ,  

→
b ,  

→
c

→
a +

→
b +

→
c =

→
0

μ =
→
a

.
→
b +

→
b

.
→
c + →⋅

→
a ,   if  ∣∣

→
a ∣

∣ = 1,  
∣
∣
∣

→
b

∣
∣
∣

= 4 and ∣∣
→
c ∣

∣ = 2.

91. Find  when: 

Watch Video Solution

→
a

.
→
b

→
a = î − 2ĵ + k̂ and 

→
b = 4 î − 4ĵ + 7k̂

92. Find  when: 

Watch Video Solution

→
a

.
→
b

→
a = ĵ + 2k̂ and 

→
b = 2 î + k̂

https://dl.doubtnut.com/l/_Ar2fZaaifkQN
https://dl.doubtnut.com/l/_4nyqgPmS8EzV
https://dl.doubtnut.com/l/_DooM2LbmzPdG
https://dl.doubtnut.com/l/_cKWe9DVUsRuf


Watch Video Solution

93. Find  when: 

Watch Video Solution

→
a

.
→
b

→
a = ĵ − k̂ and 

→
b = 2 î + 3ĵ − 2k̂

94. For what value of  are the vector  perpendicular to each

other? Where; 

Watch Video Solution

λ
→
a  and 

→
b

→
a = λî + 2ĵ + k̂ and 

→
b = 4 î − 9ĵ + 2k̂

95. For what value of  are the vector  perpendicular to each

other? Where; 

Watch Video Solution

λ
→
a  and 

→
b

→
a = 2 î + 3ĵ + 4k̂ and 

→
b = 3 î + 2ĵ − λk̂

96. For what value of  are the vector  perpendicular to each

other? Where; 

λ
→
a  and 

→
b

→
a = λî + 2ĵ + k̂ and 

→
b = 5 î − 9ĵ + 2k̂

https://dl.doubtnut.com/l/_cKWe9DVUsRuf
https://dl.doubtnut.com/l/_400y3dIF6uHe
https://dl.doubtnut.com/l/_Ad1fXwI6Bqy9
https://dl.doubtnut.com/l/_LMs32h5VooWV
https://dl.doubtnut.com/l/_F7e7U6j0tNOO


Watch Video Solution

97. For what value of  are the vector  perpendicular to each

other? Where; 

Watch Video Solution

λ
→
a  and 

→
b

→
a = λî + 3ĵ + 2k̂ and 

→
b = î − ĵ + 3k̂

98. If  are two vectors such that 

 Find the angle between 

Watch Video Solution

→
a  and 

→
b

∣
∣
→
a ∣

∣ = 4,  
∣
∣
∣

→
b

∣
∣
∣

= 3 and 
→
a

.
→
b = 6.

→
a  and 

→
b .

99. If ` vec a= i- j and vec b=- j+2k ,�nd (vec a-2 vec b)dot( vec a+ vec b)

Watch Video Solution

https://dl.doubtnut.com/l/_F7e7U6j0tNOO
https://dl.doubtnut.com/l/_loMptcTQE78G
https://dl.doubtnut.com/l/_mS6PfirVNe3o
https://dl.doubtnut.com/l/_MSKvDkHhTzLr


100. Find the angle between the vectors  where: 

Watch Video Solution

→
a  and 

→
b

→
a = î − ĵ and 

→
b = ĵ + k̂

101. Find the angle between the vectors  where: 

Watch Video Solution

→
a  and 

→
b

→
a = 3 î − 2ĵ − 6k̂ and 

→
b = 4 î − ĵ + 8k̂

102. Find the angle between the vectors  where: 

Watch Video Solution

→
a  and 

→
b

→
a = 2 î − ĵ + 2k̂ and 

→
b = 4i + 4ĵ − 2k̂

103. Find the angle between the vectors  where: →
a  and 

→
b

→
a = 2 î − ĵ +  2k̂ and 

→
b = 4 î + 4ĵ − 2k̂

https://dl.doubtnut.com/l/_ZsuK5tanfFeo
https://dl.doubtnut.com/l/_U0d1emoUg9OS
https://dl.doubtnut.com/l/_N4s0B4riqxWT
https://dl.doubtnut.com/l/_mFM7gUajuWcs


Watch Video Solution

104. Find the angle between the vectors  where: 

Watch Video Solution

→
a  and 

→
b

→
a = 2 î − 3ĵ + k̂ and 

→
b = î + ĵ − 2k̂

105. Find the angle between the vectors  where: 

Watch Video Solution

→
a  and 

→
b

→
a = î + 2ĵ − k̂,  

→
b = î − ĵ + k̂

106. Find the angles which the vector  makes with the

coordinate axes.

Watch Video Solution

→
a = î − ĵ + √2k̂

https://dl.doubtnut.com/l/_mFM7gUajuWcs
https://dl.doubtnut.com/l/_UO39RMgKPIOK
https://dl.doubtnut.com/l/_24mmpnmN8qbb
https://dl.doubtnut.com/l/_Je9J6M8CblYZ


107. Dot product of a vector with

 are 0, 5 and 8 respectively.

Find the vector.

Watch Video Solution

î + ĵ − 3k̂,   î + 3ĵ − 2k̂ and 2 î + ĵ + 4k̂

108. Dot products of a vector with vectors

 are respectively 4, 0 and 2. Find

the vector.

Watch Video Solution

î − ĵ + k̂,  2 î + ĵ − 3k̂ and  î + ĵ + k̂

109. If  are unit vectors inclined at an angle  then prove that

Watch Video Solution

â and b̂ θ

=
tan θ

2

∣∣â − b̂∣∣

∣∣â + b̂∣∣

https://dl.doubtnut.com/l/_MYCaJ6VrozKo
https://dl.doubtnut.com/l/_DmiA3NIzkyba
https://dl.doubtnut.com/l/_YqgrZxWcNubH


110. If the sum of two unit vectors is a unit vector prove that the

magnitude of their di�erence is 

Watch Video Solution

√3.

111. If  are three mutually perpendicular unit vectors, then

prove that 

Watch Video Solution

→
a ,  

→
b ,  

→
c

∣
∣
∣
→
a +

→
b +

→
c

∣
∣
∣

= √3

112. If  `Then �nd | vec a|

Watch Video Solution

∣
∣
∣
→
a +

→
b

∣
∣
∣

= 60,  
∣
∣
∣
→
a −

→
b

∣
∣
∣

= 40 
∣
∣
∣

→
b

∣
∣
∣

= 46,

113. Show that the vector  is equally inclined with the

coordinate axes.

Watch Video Solution

î + ĵ + k̂

https://dl.doubtnut.com/l/_Meg2fCmWP5ML
https://dl.doubtnut.com/l/_IvkK4LSZHw7a
https://dl.doubtnut.com/l/_U35CHSVTKH7w
https://dl.doubtnut.com/l/_I6xZdBllzC5z


114. Show that the vector

are mutually perpendicular unit vectors.

Watch Video Solution

→
a = (2 î + 3ĵ + 6k̂),  

→
b = (3 î − 6ĵ + 2k̂),  

→
c = (6 î + 2ĵ − 3k̂)

1

7

1

7

1

7

115. For any tow vectors  show that 

Watch Video Solution

a and b

(
→
a +

→
b )(

→
a −

→
b ) = 0 if ∣

∣
→
a ∣

∣ =
∣
∣
∣

→
b

∣
∣
∣
.

116. If

 such

that  is perpendicular to  vec b

Watch Video Solution

→
a = 2 î − ĵ + k̂,  

→
b = î + ĵ − 2k̂ and 

→
c = î + 3ĵ − k̂,  f ∈ d λ

→
a λ +

→
c

https://dl.doubtnut.com/l/_I6xZdBllzC5z
https://dl.doubtnut.com/l/_49eWDZWRBux7
https://dl.doubtnut.com/l/_cUvyFmhyldZ0
https://dl.doubtnut.com/l/_ecLYHfRolXvP
https://dl.doubtnut.com/l/_epnbPqCzkRji


117. If  then �nd the value of 

 such that  and  are perpendicular vectors.

Watch Video Solution

→
p = 5 î + λĵ − 3k̂ and 

→
q = î + 3ĵ − 5k̂,

λ
→
p +

→
q

→
p −

→
q

118. If  then express  in the

form of  is parallel to  is

perpendicular to 

Watch Video Solution

→
α = 3 î + 4ĵ + 5k̂ and 

→
β = 2 î + ĵ − 4k̂,

→
β

→
β =

→
β 1 +

→
β 2where 

→
β 1

→
α  and 

→
β 2

→
α .

119. If either  but, the converse

need not be true. Justify your answer with an example.

Watch Video Solution

→
a =

→
0   or  

→
b =

→
0  then 

→
a

.
→
b =

→
0

120. Show that the vectors

 form a right→
a = 3 î − 2ĵ + k̂,  

→
b = î − 3ĵ + 5k̂,  

→
c = 2 î + ĵ − 4k̂

https://dl.doubtnut.com/l/_epnbPqCzkRji
https://dl.doubtnut.com/l/_qsECgkQnNhSE
https://dl.doubtnut.com/l/_Yqogfn6aYCvp
https://dl.doubtnut.com/l/_cLOaAKPbiKBL


angled triangle.

Watch Video Solution

121. If  are

such that  perpendiculr to  then �nd the value of 

Watch Video Solution

→
a = 2 î + 2ĵ + 3k̂,  

→
b = − î + 2ĵ + k̂ and 

→
c = 3 î + ĵ

→
a + λ

→
b

→
c , λ.

122. Find the angles of a triangle whose vertices are

Watch Video Solution

A(0,   − 1,   − 2),  B(3,  1,  4)and C(5,  7,  1).

123. Find the magnitude of two vectors  having the same

magnitude and such that the angle between them is  and their scalar

product is 9/2 .

Watch Video Solution

→
a  and 

→
b

600

https://dl.doubtnut.com/l/_cLOaAKPbiKBL
https://dl.doubtnut.com/l/_G2GTTg9EwFzT
https://dl.doubtnut.com/l/_W4fRjlWope0G
https://dl.doubtnut.com/l/_89O0I33j1B2B


124. Show that the points whose position vectors are

 form a right

triangle.

Watch Video Solution

→
a = 4 î − 3ĵ + k,  

→
b = 2 î − 4ĵ + 5k,  

→
c = î − ĵ

125. If  have position vectors (0, 1, 1), (3, 1, 5), (0, 3, 3) respectively,

show that  is right angled at 

Watch Video Solution

A,  B,  C

DeltaABC C.

126. Find the projection of

Watch Video Solution

→
b +

→
c  on 

→
a  ,  where 

→
a = 2 î − 2ĵ + k̂,  

→
b = î + 2ĵ − 2k̂ and 

→
c = 2 î −

https://dl.doubtnut.com/l/_89O0I33j1B2B
https://dl.doubtnut.com/l/_S4w7OO24EuWP
https://dl.doubtnut.com/l/_PmLKJvSJEFBU
https://dl.doubtnut.com/l/_BHfo9KgJjq2T


127. If  then show that the

vectors  are orthogonal.

Watch Video Solution

→
a = 5 î − ĵ − 3k̂ and 

→
b = î + 3ĵ − 5k̂,

→
a +

→
b  and 

→
a −

→
b

128. A unit vector  makes angles  with  respectively

and an acute angle  with  Find the angle  and components of 

Watch Video Solution

→
a  and 

π

4

π

3
î and ĵ

θ k̂. θ
→
a .

129. If two vectors  are such that 

 then �nd rthe value of `(3 vec a-5 vec

b)dot'(2 vec a+7 vec b)'dot

Watch Video Solution

→
a  and 

→
b

∣
∣
→
a ∣

∣ = 2,  
∣
∣
∣

→
b

∣
∣
∣

= 1 and 
→
a

.
→
b = 1,

https://dl.doubtnut.com/l/_st2pNKCeyANs
https://dl.doubtnut.com/l/_ujO0IGYTEH9X
https://dl.doubtnut.com/l/_pYZsd0vaKKim


130. If  is a unit vector, then �nd  in each of the following:

Watch Video Solution

→
a ∣

∣
→
x ∣

∣

(
→
x −

→
a )

.
' (

→
x +

→
a ) = 8

131. If  is a unit vector, then �nd  in each of the following:

Watch Video Solution

→
a ∣

∣
→
x ∣

∣

(
→
x −

→
a )

.
' (

→
x +

→
a ) = 12

132. Find  , if : 

Watch Video Solution

∣
∣
→
a ∣

∣and 
∣
∣
∣

→
b

∣
∣
∣

(
→
a +

→
b )

.
'(

→
a −

→
b ) = 12 and ∣∣

→
a ∣

∣ = 2
∣
∣
∣

→
b

∣
∣
∣

133. Find  , if : 

Watch Video Solution

∣
∣
→
a ∣

∣and 
∣
∣
∣

→
b

∣
∣
∣

(
→
a +

→
b )

.
'(

→
a −

→
b ) = 8 and ∣∣

→
a ∣

∣ = 8
∣
∣
∣

→
b

∣
∣
∣

https://dl.doubtnut.com/l/_zYBnXb30POZZ
https://dl.doubtnut.com/l/_TjSiexiNX3RD
https://dl.doubtnut.com/l/_f6mr6cg5GWxH
https://dl.doubtnut.com/l/_zoQAN3xUyNoY


134. Find  , if : 

Watch Video Solution

∣
∣
→
a ∣

∣and 
∣
∣
∣

→
b

∣
∣
∣

(
→
a +

→
b )

.

'(
→
a −

→
b ) = 13 and ∣∣

→
a ∣

∣ = 2
∣
∣
∣

→
b

∣
∣
∣

135. Find 

Watch Video Solution

∣
∣
∣
→
a −

→
b

∣
∣
∣
,   if : ∣

∣
→
a ∣

∣ = 2,  
∣
∣
∣

→
b

∣
∣
∣

= 5 and 
→
a

.
→
b = 8

136. Find 

Watch Video Solution

∣
∣
∣
→
a −

→
b

∣
∣
∣
,   if : ∣

∣
→
a ∣

∣ = 3,  
∣
∣
∣

→
b

∣
∣
∣

= 4 and 
→
a

.
→
b = 1

137. Find 

Watch Video Solution

∣
∣
∣
→
a −

→
b

∣
∣
∣
,   if : ∣

∣
→
a ∣

∣ = 2,  
∣
∣
∣

→
b

∣
∣
∣

= 3 and 
→
a

.
→
b = 4

https://dl.doubtnut.com/l/_zoQAN3xUyNoY
https://dl.doubtnut.com/l/_UnhEPmRigS1y
https://dl.doubtnut.com/l/_FK2yQPdxYr4x
https://dl.doubtnut.com/l/_YIrlDTaXokmy
https://dl.doubtnut.com/l/_La9LwbHPlHyv


138. Find the angle between two vectors

Watch Video Solution

→
a  and 

→
b ,   if : ∣

∣
→
a ∣

∣ = 3,  
∣
∣
∣

→
b

∣
∣
∣

= 3 and 
→
a

.
→
b = 1

139. Express the vector  as the sum of two vectors

such that one is parallel to the vector  and other is

perpendicular to 

Watch Video Solution

→
a = 5 î − 2ĵ + 5k̂

→
b = 3 î + k̂

→
b .

140. If  are two vectors of the same magnitude inclined at angle

of  such that 

Watch Video Solution

→
a  and 

→
b

300 →
a

.
→
b = 3,  evaluate ∣∣

→
a ∣

∣,  
∣
∣
∣

→
b

∣
∣
∣

https://dl.doubtnut.com/l/_La9LwbHPlHyv
https://dl.doubtnut.com/l/_xR40aOFGeIcg
https://dl.doubtnut.com/l/_nMjyVKNCq461
https://dl.doubtnut.com/l/_GZtB96gbvgG7


141. Express  as the sum of a vector parallel and a vector

perpendicular to 

Watch Video Solution

2 î − ĵ + 3k̂

2 î + 4ĵ − 2k̂.

142. Decompose the vector  into vectors which are parallel

and perpendicular to the vecrtor 

Watch Video Solution

6 î − 3ĵ − 6k̂

î + ĵ + k̂.

143. Let  Find  such that 

 is orthogonal to 

Watch Video Solution

→
a = 5 î − ĵ + 7k̂ and 

→
b = î − ĵ + λk̂. λ

→
a +

→
b

→
a −

→
b .

144. If  what can you conclude about the vector →
a

.
→
a = 0 and 

→
a

.
→
b = 0

→
b ?

https://dl.doubtnut.com/l/_4Ddx5MvzuytJ
https://dl.doubtnut.com/l/_xonxaApbY0jk
https://dl.doubtnut.com/l/_wn5rbVgTz4XF
https://dl.doubtnut.com/l/_xCB1Ajc9s8DD


Watch Video Solution

145. If  is perpendicular to both  then prove that it is

perpendicular to both 

Watch Video Solution

→
c

→
a  and 

→
b ,

→
a +

→
b  and 

→
a −

→
b .

146. If  prove that 

Watch Video Solution

∣
∣
→
a ∣

∣ = a and 
∣
∣
∣

→
b

∣
∣
∣

= b,

⎛

⎝
−

⎞

⎠

2

=
⎛

⎝

⎞

⎠

2
→
a

a2

→
b

b2

→
a −

→
b

ab

147. If  are three non coplanar vectors such that 

 then show that  is the null vector.

Watch Video Solution

→
a ,  

→
b ,  

→
c

→
d

.
→
a =

→
d

.
→
b =

→
d

.
→
c = 0, d

https://dl.doubtnut.com/l/_xCB1Ajc9s8DD
https://dl.doubtnut.com/l/_RYDz4Y1tcf3k
https://dl.doubtnut.com/l/_UQrLZCjQKcJb
https://dl.doubtnut.com/l/_lr1XShNz8scW
https://dl.doubtnut.com/l/_bHmJnLAGK8cp


148. If a vector  is perpendicular to two non collinear vectors

 is perpendicular to every vector in the plane of

Watch Video Solution

→
a

→
b  and 

→
c ,  then  

→
a

 
→
b  and 

→
c

149. If  show that the angle  between the vectors 

 ig givne by 

Watch Video Solution

→
a +

→
b +

→
c =

→
0 , θ

→
b  and 

→
c cos θ = .

∣
∣
→
a ∣

∣
2

−
∣
∣
∣

→
b

∣
∣
∣

2

− ∣
∣
→
c ∣

∣
2

2
∣
∣
∣

→
b

∣
∣
∣
∣
∣
→
c ∣

∣

150. Let  be vector such  if 

 then �nd 

Watch Video Solution

→
u ,  

→
v  and 

→
w

→
u +

→
v +

→
w = 0.

∣
∣
→
u ∣

∣ = 3,  ∣∣
→
v ∣

∣ = 4 and ∣∣
→
w ∣

∣ = 5,
→
u

.
→
v

.
+

→
v

.
→
w +

→
w

.
→
u .

https://dl.doubtnut.com/l/_bHmJnLAGK8cp
https://dl.doubtnut.com/l/_pCeVB2pdvTEZ
https://dl.doubtnut.com/l/_V7gYjrx7c3gx


151. Let 

be three vecrors �nd the values of  for which the angle between

 acute and the angle between  is obtuse.

Watch Video Solution

→
a = x2 î + 2ĵ − 2k̂,  

→
b = î − ĵ + k̂ and 

→
c = x2 î + 5ĵ − 4k̂

x

→
a  and 

→
b

→
b  and 

→
c

152. Find the value of  if the vectors 

 are mutually perpendicular

vectors of equal magnitude.

Watch Video Solution

x and y

→
a = 3 î + xĵ − k̂ and

→
b = 2 î + ĵ + yk̂

153. If  are two non collinear unit vectors such that 

�nd

Watch Video Solution

→
a  and 

→
b

∣
∣
∣
→
a +

→
b

∣
∣
∣

= √3,  (2
→
a − 5

→
b ). (3

→
a +

→
b )

https://dl.doubtnut.com/l/_YrieRC3Kt5f8
https://dl.doubtnut.com/l/_KSzPd2o8Orna
https://dl.doubtnut.com/l/_7TuzjkNh2t4X


154. If  are two vectors such that  then prove

that  is perpendicular to 

Watch Video Solution

→
a ,  

→
b

∣
∣
∣
→
a +

→
b

∣
∣
∣
  =

∣
∣
∣

→
b

∣
∣
∣
,

→
a + 2

→
b

→
a .

155. Prove using vectors: The median to the base of an isosceles triangle

is perpendicular to the base.

Watch Video Solution

156. Show that the diagonals of a rhombus bisect each other at right

angles.

Watch Video Solution

157. Using vector method, prove that the angel in a semi circle is a right

angle.

https://dl.doubtnut.com/l/_7VeiTa4mMePS
https://dl.doubtnut.com/l/_SlxDl6O8Casu
https://dl.doubtnut.com/l/_aeo4n9WQJP72
https://dl.doubtnut.com/l/_Zbdq9E0HRfN7


Watch Video Solution

158. Prove that the cosine formula for triangles is equivalent to the

de�nition of the scalar product.

Watch Video Solution

159. In a triangle  If  are points of

trisection of  prove that 

Watch Video Solution

OAB,  ∠AOB = 900. P  and Q

AB OP 2 + OQ2 = AB2.
5

9

160. Prove that; If the diagonals of a quadrilateral bisect each other at

right angles, then it is a rhombus.

Watch Video Solution

https://dl.doubtnut.com/l/_Zbdq9E0HRfN7
https://dl.doubtnut.com/l/_b8ZKMVpyDATh
https://dl.doubtnut.com/l/_FD2Req6oeZBA
https://dl.doubtnut.com/l/_Dph0ifda06WU


161. (Pythagoras’s Theorem) Prove by vector method that in a right angled

triangle, the square of the hypotenuse is equal to the sum of the squares

of the other two sides.

Watch Video Solution

162. Prove by vector method that the sum of the square of the diagonals

of a parallelogram is equal to the sum of the squares of its sides.

Watch Video Solution

163. prove using vectors: The quadrilateral obtained by joining mid-points

of adjacent sides a rectangle is a rhombus.

Watch Video Solution

https://dl.doubtnut.com/l/_QeM9y0Uj8JmB
https://dl.doubtnut.com/l/_FFtWewTB2D1t
https://dl.doubtnut.com/l/_dfZ8u0XvsOEy


164. Using analytical geometry, prove that the diagonals of a rhombus are

perpendicular to each other.

Watch Video Solution

165. Prove that the diagonals of a rectangle are perpendicular if and only

if the rectangle is a square.

Watch Video Solution

166. In  ,  is a median. Prove that 

 .

Watch Video Solution

ABC AD

AB2 + AC 2 = 2 AD2 + 2 DC 2

167. If the median to the base of a triangle is perpendicular to the base

then triangle is isosceles.

https://dl.doubtnut.com/l/_ezAsXA4vx7rf
https://dl.doubtnut.com/l/_HtBVXjtQ4xkl
https://dl.doubtnut.com/l/_HVSazBlYy18Q
https://dl.doubtnut.com/l/_S6NlG4vMkHY8


Watch Video Solution

168. In a quadrilateral  prove that 

 where  and 

are middle points of diagonals  and 

Watch Video Solution

ABCD,

AB2 + BC 2 + CD2 + DA2 = AC 2 + BD2 + 4PQ2, P Q

AC BD.

169. What is the angle between vectors  with magnitudes 2 and 

 respectively ? Given  .

Watch Video Solution

→
a  and 

→
b

3
→
a

.
→
b = √3

170. If  are two vectors such that 

 Write the projection of 

Watch Video Solution

→
a  and 

→
b

→
a

.
→
b = 6,  ∣∣

→
a ∣

∣ = 3 and 
∣
∣
∣

→
b

∣
∣
∣

= 4.
→
a  on 

→
b .

https://dl.doubtnut.com/l/_S6NlG4vMkHY8
https://dl.doubtnut.com/l/_OtRtYRzFnWot
https://dl.doubtnut.com/l/_4O8jpCRkcXjA
https://dl.doubtnut.com/l/_paqBBBDiMBVX
https://dl.doubtnut.com/l/_t2wfdxeMTCto


171. Find the cosine of the angle between the vectors

Watch Video Solution

4 î − 3ĵ + 3k̂ and 2 î − ĵ − k̂.

172. If the vectors  are orthogonal, �nd 

Watch Video Solution

3 î + mĵ + k̂ and 2 î − ĵ − 8k̂ m.

173. If the vectors  are parallel �nd the

value of 

Watch Video Solution

3 î − 2ĵ − 4k̂ and 18 î − 12ĵ − mk̂

m.

174. If  are vectors of equal magnitude, write the value of

Watch Video Solution

→
a  and 

→
b

(
→
a +

→
b )

.

→
a −

→
b .

https://dl.doubtnut.com/l/_t2wfdxeMTCto
https://dl.doubtnut.com/l/_XSRWg47rcoDH
https://dl.doubtnut.com/l/_sKKgizBlIcni
https://dl.doubtnut.com/l/_rZDxjYGW7q9J


175. If  are two vectors such that  �nd

the relation between the magnitudes of 

Watch Video Solution

→
a  and 

→
b (

→
a +

→
b )

.

→
a −

→
b = 0

→
a  and 

→
b .

176. For any two vectors  write when 

holds.

Watch Video Solution

→
a  and 

→
b

∣
∣
∣
→
a +

→
b

∣
∣
∣

= ∣
∣
→
a ∣

∣ +
∣
∣
∣

→
b

∣
∣
∣

177. For any two vectors  write then 

holds.

Watch Video Solution

→
a  and 

→
b

∣
∣
∣
→
a +

→
b

∣
∣
∣

= ∣
∣
→
a ∣

∣ +
∣
∣
∣

→
b

∣
∣
∣

https://dl.doubtnut.com/l/_rZDxjYGW7q9J
https://dl.doubtnut.com/l/_AvwPYXZgxUDW
https://dl.doubtnut.com/l/_fF20dmWS0eqK
https://dl.doubtnut.com/l/_UqRQzVG4yA9G


178. If  are two vectors of the same magnitude inclined at an

angle of  such that  write the value of their magnitude.

Watch Video Solution

→
a  and 

→
b

 600 →
a

.
→
b = 8

179. If  what can you conclude about the vector 

Watch Video Solution

→
a

.
→
a

.
= 0 and 

→
a

.
→
b = 0

→
b ?

180. If  is a unit vector such that �nd

Watch Video Solution

→
b (

→
a +

→
b )

.

(
→
a −

→
b ) = 8,  ∣∣

→
a ∣

∣.

181. If  are unit vector such that  is a unit vectors, write the

value of 

W t h Vid S l ti

â,  b̂  â + b̂

∣∣â − b̂∣∣.

https://dl.doubtnut.com/l/_4iEw82p6ep4D
https://dl.doubtnut.com/l/_Tn3vhLNjwBv6
https://dl.doubtnut.com/l/_vrjMowRhQ0Z7
https://dl.doubtnut.com/l/_Lmpxsecy3wei


Watch Video Solution

182. If  , t h e n �nd

Watch Video Solution

∣
∣
→
a ∣

∣ = 13,  
∣
∣
∣

→
b

∣
∣
∣

= 5 and 
→
a

.
→
b = 60

∣
∣
∣
→
a ×

→
b

∣
∣
∣
.

183. If  �nd the projection of 

Watch Video Solution

→
a = î − ĵ and 

→
b = − ĵ + k̂

→
a  on 

→
b .

184. For any two non zero vectors write the value of

Watch Video Solution

∣
∣
∣
→
a +

→
b

∣
∣
∣

2

+
∣
∣
∣
→
a −

→
b

∣
∣
∣

2

∣
∣
→
a ∣

∣
2

+
∣
∣
∣

→
b

∣
∣
∣

2

https://dl.doubtnut.com/l/_Lmpxsecy3wei
https://dl.doubtnut.com/l/_u7OZiYxke61Z
https://dl.doubtnut.com/l/_z7Slbozsnd2C
https://dl.doubtnut.com/l/_80MGldMe6ODw


185. Write the the projections of  on the coordinate

axes.

Watch Video Solution

→
r = 3 î − 4ĵ + 12k̂

186. Writhe the component of  along 

Watch Video Solution

→
b

→
a .

187. Writhe the value of  is any

vector.

Watch Video Solution

(
→
a

.

î) î + (
→
a

.

ĵ)ĵ + (
→
a

.

k̂)k̂ where 
→
a

188. Find the value of  for which vectors 

 are perpendicular.

Watch Video Solution

θ(0, π/2)

→
a = (sin θ) î + (cos θ) ĵand 

→
b = î − √3ĵ + 2k̂

https://dl.doubtnut.com/l/_J8EVFDyME7we
https://dl.doubtnut.com/l/_B3Cwjiv5PCfU
https://dl.doubtnut.com/l/_4TKufXs3Y1fK
https://dl.doubtnut.com/l/_gq9diseu5BCL


189. Write the projection of  along the vector 

Watch Video Solution

î + ĵ + k̂ ĵ.

190. Writhe a vector satisfying 

Watch Video Solution

→
a

.

î =
→
a

.

î + ĵ =
→
a

.

î + ĵ + k̂ = 1.

191. Find 

Watch Video Solution

if y = e3xdy

dx

192. If  are mutually perpendicular unit vectors, write

the value of 

Watch Video Solution

→
a  and 

→
b  and 

→
c

∣
∣
∣
→
a +

→
b +

→
c

∣
∣
∣
.

https://dl.doubtnut.com/l/_gq9diseu5BCL
https://dl.doubtnut.com/l/_mpExMoVCOFVH
https://dl.doubtnut.com/l/_6Y0NbkznINCL
https://dl.doubtnut.com/l/_ZM2WNAN0P259
https://dl.doubtnut.com/l/_BpWLN1Rtj3PH
https://dl.doubtnut.com/l/_m3Q1vMCYuEuB


193. If  are mutually perpendicular unit vectors, write the value

of 

Watch Video Solution

→
a  and 

→
b

∣
∣
∣
→
a +

→
b

∣
∣
∣
.

194. Find the angle between the vectors

Watch Video Solution

→
a = î − ĵ + k̂ and 

→
b = î + ĵ − k̂.

195. For what value of  are the vector

 perpendicular to each other?

Watch Video Solution

λ

→
a = 2 î + λĵ + k̂ and 

→
b = î − 2ĵ + 3k̂

196. Write the value of  for which

 are parallel vectors.

W h Vid S l i

p

→
a = 3 î + 2ĵ + 9k̂ and 

→
b = î + pĵ + 3k̂

https://dl.doubtnut.com/l/_m3Q1vMCYuEuB
https://dl.doubtnut.com/l/_j4xvYHexdTYb
https://dl.doubtnut.com/l/_2xKjwh47UgZB
https://dl.doubtnut.com/l/_KxMKcoJHLsQD


Watch Video Solution

197. Find the value of  If the vectors  are

perpendicular to each other.

Watch Video Solution

λ. 2 î + λĵ + 3k̂ and 3 î + 2ĵ − 4k̂

198. If  �nd the projection of 

Watch Video Solution

∣
∣
→
a ∣

∣ = 2,  
∣
∣
∣

→
b

∣
∣
∣

= 3 and 
→
a

.
→
b = 3

→
b  on 

→
a .

199. Writhe the angle between two vectors  with magnitudes

 repsectively having  .

Watch Video Solution

→
a  and 

→
b \ 

√3 and 2
→
a

.
→
b = √6

https://dl.doubtnut.com/l/_KxMKcoJHLsQD
https://dl.doubtnut.com/l/_J1LP4Ab5ZpIP
https://dl.doubtnut.com/l/_FOTrPkEaJ4os
https://dl.doubtnut.com/l/_IgXF323Gydfh


200. Write the projection of the vector  on the vector 

Watch Video Solution

î + 3ĵ + 7k̂

2 î − 3ĵ + 6k̂.

201. Find  when the projection of 

 units.

Watch Video Solution

λ,

→
a = λî + ĵ + 4k̂ on 

→
b = 2 î + 6ĵ + 3k̂ is 4

202. For what value of  are the vectores

 perpendicular to each other?

Watch Video Solution

λ

→
a = 2 î + λĵ + k̂ and 

→
b = î − 2ĵ + 3k̂

203. Writhe the projection of the vector  on the vector 7 î + ĵ − 4k̂

2 î + 6ĵ + 3k̂.

https://dl.doubtnut.com/l/_cO9OmlGRYWps
https://dl.doubtnut.com/l/_JcwrIK8njEJc
https://dl.doubtnut.com/l/_lgMc3X3bflsR
https://dl.doubtnut.com/l/_LWp9JE2eIUZc


Watch Video Solution

204. Write the value of  so that the vector

 are perpendicular to each

other.

Watch Video Solution

λ

→
a = 2 î + λĵ + k̂ and 

→
b = î − 2ĵ + 3k̂

205. Write the projection of  when 

Watch Video Solution

→
b +

→
c  on 

→
a ,

→
a = 2 î − 2ĵ + k̂,  

→
b = î + 2ĵ − 2k̂ and 

→
c = 2 î − ĵ + 4k̂.

206. Vectors  are such that 

is a unit vector. Write the angle between 

Watch Video Solution

→
a  and 

→
b ∣

∣
→
a ∣

∣ = 3,  
∣
∣
∣

→
b

∣
∣
∣

= and (
→
a ×

→
b )

2

3
→
a  and 

→
b .

https://dl.doubtnut.com/l/_LWp9JE2eIUZc
https://dl.doubtnut.com/l/_HZhxCH0CL2ja
https://dl.doubtnut.com/l/_xgx6bBPKqGkV
https://dl.doubtnut.com/l/_hfXFBMAHdIx8
https://dl.doubtnut.com/l/_AIOSI6QylNH2


207. If  are unit vectors such that  is also a unit vector,

�nd the angle between 

Watch Video Solution

→
a  and 

→
b

→
a ×

→
b

→
a  and 

→
b .

208. The vector  satisfy the equation 

If  is the angle between  , then 

a.  b.  c.  d. 

Watch Video Solution

→
a  and 

→
b

2
→
a +

→
b =

→
p   and

→
a + 2

→
b =

→
q ,  where 

→
p = î + ĵ and 

→
q = î −

→
j .

θ
→
a  and 

→
b \ 

cos θ =
4
5

sin θ =
1

√2
cos θ =   −

4
5

cos θ = −
3

5

209. If , then  is equal to

Watch Video Solution

→
a . î =

→
a . ( î + ĵ) =

→
a . ( î + ĵ + k̂) = 1

→
a

210. If  �nd the

anglebetweeen 

→
a +

→
b +

→
c =

→
0 ,  

−→
|a| = 3,  

∣
∣
∣

→
b

∣
∣
∣

= 5 and ∣∣
→
c ∣

∣ = 7

→
a  and 

→
b

https://dl.doubtnut.com/l/_AIOSI6QylNH2
https://dl.doubtnut.com/l/_ehXs77Zdh9qU
https://dl.doubtnut.com/l/_JS2K5ilMGtcJ
https://dl.doubtnut.com/l/_Rx7lJlqKIbp8


Watch Video Solution

211. If  be two unit vectors and  is the angle between them.

Then  is an unit vector, if   b.  c.  d. 

Watch Video Solution

→
a  and 

→
b θ

→
a +

→
b θ =

π

2

2π

3

π

4

π

3

212. The vector  is a  b. 

 c.  d. none of these

Watch Video Solution

cosα cos β î + cosα s ∈ βĵ + sinαk̂ νll vec → r

nit vec → r constant vec → r

213. If the position vectors of  are 

them the cosine of the angle between  and y-axis is  b. 

c.  d. 

Watch Video Solution

P  and Q î + 3ĵ − 7k̂ and 5 î − 2ĵ + 4k̂

→
P Q

5

√162

4

√162

−
5

√162

11

√162

https://dl.doubtnut.com/l/_Rx7lJlqKIbp8
https://dl.doubtnut.com/l/_cbTDSMC9pJ29
https://dl.doubtnut.com/l/_9rOY77NWwlC0
https://dl.doubtnut.com/l/_6YtIwnMcvehL
https://dl.doubtnut.com/l/_9f0JvSYcXxi5


214. If  are unit vectors, then which of the following values 

is not possible? 

a.

b.  

c.   

d. 

Watch Video Solution

→
a  and 

→
b

→
a

.
→
b

√3

√3/2

1/√2

−1/2

215. If the vectors  and  are perpendicular,

then the locus of (x,y) is

Watch Video Solution

î − 2xĵ + 3yk̂ î + 2xĵ − yk̂

216. The vector component of  perpendicular to  is 

a.

→
b

→
a

(
→
b

.
→
c )

→
a

https://dl.doubtnut.com/l/_9f0JvSYcXxi5
https://dl.doubtnut.com/l/_vDwLewYAw4tN
https://dl.doubtnut.com/l/_uKpZn0xqTakm


b.  

c.  

d. none of these

Watch Video Solution

→
a × (

→
b ×

→
a )

∣
∣
→
a ∣

∣
2

→
a × (

→
b ×

→
a )

217. The length of the longer diagonal of the parallelogram constructed

on  if it is given that  and

angle between   is a.  b.  c.  d. 

Watch Video Solution

5
→
a + 2

→
b  and 

→
a − 3

→
b ∣

∣
→
a ∣

∣ = 2√2,  
∣
∣
∣

→
b

∣
∣
∣

= 3

→
a  and 

→
b  is π/4 15 √113 √593 √369

218. If  is a non zero vector of magnitude 'a' and  a non zero scalar,

then  is unit vector if

Watch Video Solution

→
a λ

λ
→
a

https://dl.doubtnut.com/l/_uKpZn0xqTakm
https://dl.doubtnut.com/l/_Qn9hiv5OefHJ
https://dl.doubtnut.com/l/_euu41GUQwle5


219. If  is the angle between two vectors  and , then  only

when

Watch Video Solution

θ
→
a

→
b

→
a .

→
b ≥ 0

220. The value of  for which the angle between

 is obtuse and the angle

between  and the z-axis acute and less than  is given by

Watch Video Solution

x

→
a = 2x2 î + 4xĵ + k̂and

→
b = 7 î − 2ĵ + k̂

b π/6

221. If  are any time mutually perpendicular vectors of equal

magnitude  then  is equal to  b.  c.  d.  e.

none of these

Watch Video Solution

→
a ,  

→
b ,  

→
c

a,
∣
∣
∣
→
a +

→
b +

→
c

∣
∣
∣

a √2a √3a 2a

https://dl.doubtnut.com/l/_w93HziPdNlJr
https://dl.doubtnut.com/l/_WFPNwBGnRWmo
https://dl.doubtnut.com/l/_SBHXCzZLuhlt


222. If the vectors  are perpendicular, then 

 is equal to  b.  c.  d. 

Watch Video Solution

3 î + λĵ + k̂ and 2 î − ĵ + 8k̂

λ −14 7 14
1

7

223. The projection of the vector  along the vector of  is  b. 

c.  d. -1 e. -2

Watch Video Solution

î + ĵ + k̂ ĵ 1 0

2

224. The vectors  are perpendicular if

  

Watch Video Solution

2 î + 3ĵ − 4k̂ and aî = bĵ + ck̂

a = 2,  b = 3,  c = − 4 a = 4,  b = 4,  c = 5 a = 4,  b = 4,  c = − 5

a = − 4,  b = 4,  c = − 5

https://dl.doubtnut.com/l/_jnzQ4r2kEMXy
https://dl.doubtnut.com/l/_SnAaEuXhNE2f
https://dl.doubtnut.com/l/_1GsFjSGUeOHI


225. If  a. positive b. negative c. 

 d. none of these

Watch Video Solution

∣
∣
→
a ∣

∣ =
∣
∣
∣

→
b

∣
∣
∣
,  then (

→
a +

→
b )

.

→
a −

→
b =

0

226. If  are unit vectors inclined at an angle  then the value of 

 is a.  b.  c.  d. 

Watch Video Solution

→
a  and 

→
b θ

∣
∣
∣
→
a −

→
b

∣
∣
∣

2 sin( )
θ

2
2 sin θ 2 cos( )

θ

2
2 cos θ

227. If  are unit vectorts, then the greatest value fo 

 is 

   (d). none of these

Watch Video Solution

→
a  and 

→
b

√3
∣
∣
∣
→
a +

→
b

∣
∣
∣

+
∣
∣
∣
→
a −

→
b

∣
∣
∣

(a).2 (b). 2√2 (c).4

https://dl.doubtnut.com/l/_xeBzsL1kRpdX
https://dl.doubtnut.com/l/_a6u5pT5qQ1o9
https://dl.doubtnut.com/l/_H2vCD1kNiHrt


228. If the angle between the vectors 

acute, then  lies in the interval  b.  c.  d. 

Watch Video Solution

xî + 3ĵ − 7k̂ and xî − xĵ + 4k̂

x ( − 4, 7) [ − 4,  7] R − [ − 4, 7]

R − (4, 7)

229. If  are two unit vectors inclined at an angle  such that 

 then `theta(2pi)/3 pi/3

Watch Video Solution

 
→
a  and 

→
b θ

|a + b|, 1, c.

230. Let  be three unit vectors such that 

 is perpendicular to  If  makes angle 

and  with  respectively, then   b.  c.  d.

Watch Video Solution

→
a ,  

→
b ,  

→
c

∣
∣
∣
→
a +

→
b +

→
c

∣
∣
∣

= 1 and 
→
a

→
b .

→
c α

β
→
a  and 

→
b cosα + cos β = −

3
2

3
2

1

−1

https://dl.doubtnut.com/l/_wxVlRPIHOHS3
https://dl.doubtnut.com/l/_MGvYiSwPIyyO
https://dl.doubtnut.com/l/_AK4yD1bbQug8
https://dl.doubtnut.com/l/_go2NpJjEUR7z


231. The orthogonal projection of  is a.  b. 

 c.  d. 

Watch Video Solution

→
a  on 

→
b

(
→
a

.
→
b )

→
a

|a|2

(
→
a

.
→
b )

→
b

∣
∣
∣

→
b

∣
∣
∣

2

→
a

∣
∣
→
a ∣

∣

→
b

∣
∣
∣

→
b

∣
∣
∣

232. If  is an acute angle and the vector  is

perpendicular to the vector   b.  c.  d. 

Watch Video Solution

θ (sin θ) î + (cos θ) ĵ

î − √3ĵ,  then θ =
π

6

π

5

π

4

π

3

233. If  be two unit vectors and  is the angle between them.

Then  is an unit vector, if   b.  c.  d. 

Watch Video Solution

→
a  and 

→
b θ

→
a +

→
b θ =

π

2

2π

3

π

4

π

3

https://dl.doubtnut.com/l/_go2NpJjEUR7z
https://dl.doubtnut.com/l/_CMcpqWDmb3Df
https://dl.doubtnut.com/l/_T6j4vEm9aAqW

