
MATHS

BOOKS - RD SHARMA MATHS (HINGLISH)

SCALAR OR DOT PRODUCT

Solved Examples And Exercises

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/_rj60y1sECCQK
https://dl.doubtnut.com/l/_tT3aKotRhjaN


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/_tT3aKotRhjaN
https://dl.doubtnut.com/l/_Ivx0J6JC9SVB
https://dl.doubtnut.com/l/_M6Co4uNRsTuS
https://dl.doubtnut.com/l/_hJE8w7aFbPaO


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/_87uMBzTSiKId
https://dl.doubtnut.com/l/_9lUkDj1EWMgB
https://dl.doubtnut.com/l/_GR20e2XhJr74
https://dl.doubtnut.com/l/_Mf79AhNkI2em


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/_Mf79AhNkI2em
https://dl.doubtnut.com/l/_gUUNROFOgrt6
https://dl.doubtnut.com/l/_6dwuWc24wV7E
https://dl.doubtnut.com/l/_PblTjwE0u4I7
https://dl.doubtnut.com/l/_0PJuiiTrcbfX


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:  and 

 and   and 

  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/_0PJuiiTrcbfX
https://dl.doubtnut.com/l/_AhsVvZGLGIgw
https://dl.doubtnut.com/l/_zK41SpBRkgpT
https://dl.doubtnut.com/l/_CRRuvEKBgPRR


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, = î + 2ĵ − 2ĵ − 2k̂
→
c = 2 î − ĵ + 4k̂

https://dl.doubtnut.com/l/_CRRuvEKBgPRR
https://dl.doubtnut.com/l/_QJZGivoHVV8p
https://dl.doubtnut.com/l/_ZeGENrZMvc4I
https://dl.doubtnut.com/l/_Dh3t3NI2Trwt


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/_QbD0OM2PwQSx
https://dl.doubtnut.com/l/_QxjqyVhfs5EN
https://dl.doubtnut.com/l/_sqU1XFfwHQpN


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/_X6TfT2mjgLzl
https://dl.doubtnut.com/l/_MFX5Mf3jj35z
https://dl.doubtnut.com/l/_0bPuNm7vHUoU
https://dl.doubtnut.com/l/_XAhx6LWgcRBv


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/_XAhx6LWgcRBv
https://dl.doubtnut.com/l/_BMBx1IVf822j
https://dl.doubtnut.com/l/_gN412ZPs5gb8
https://dl.doubtnut.com/l/_AgMyE2AEcZCO
https://dl.doubtnut.com/l/_Q4yLdEfPLOcW


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

→
i + 4

→
j + 5

→
k

→
β = 2

→
i +

→
j − 4

→
k

→
β

→
β =

→
β 1 +

→
β 2,

→
β 1

→
α

→
β 2

→
α

https://dl.doubtnut.com/l/_Q4yLdEfPLOcW
https://dl.doubtnut.com/l/_X6Mmj3D87w1z
https://dl.doubtnut.com/l/_SNpmn1dYdd96


33. If  and  then �nd the

value of  , so that  and  are perpendicular vectors.

Watch Video Solution

→
p = 5

→
i + λ

→
j − 3

→
k

→
q =

→
i + 3

→
j − 5

→
k ,

λ
→
p +

→
q

→
p −

→
q

34. For any two vectors  and  , show that :

Watch Video Solution

→
a b̂

(
→
a +

→
b )

.

→
a −

→
b = 0∣

∣
→
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/_HpHZVFvkTUWj
https://dl.doubtnut.com/l/_MIACJ1hI4n3U
https://dl.doubtnut.com/l/_t6wQImDF8WQI


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. Docompose 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/_WzX9z35teek9
https://dl.doubtnut.com/l/_rKKIkRJT6MbP
https://dl.doubtnut.com/l/_HQEhA7Z9xJZ4
https://dl.doubtnut.com/l/_vkc2TGy9Dgjz


Watch Video Solution

40. Show that the vectors

 from a right angled

triangle.

Watch Video Solution

→
a = 3 î − 2ĵ + k̂,

→
b = 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 

(i)  (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/_vkc2TGy9Dgjz
https://dl.doubtnut.com/l/_HFDsOrm07bUt
https://dl.doubtnut.com/l/_EZWLvT0jgnxG
https://dl.doubtnut.com/l/_uQvNWyliYorG


43. Find the angle between two vectors  and  with magnitude   

and 2, respectively having    .

Watch Video Solution

→
a

→
b √3

→
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  in

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/_5QiTWb2SGf49
https://dl.doubtnut.com/l/_tAWUYxEzbpq5
https://dl.doubtnut.com/l/_exTuW1Oo3hvH
https://dl.doubtnut.com/l/_pfGfwDrnuFs3


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/_5OHKGWxLyuAx
https://dl.doubtnut.com/l/_TwMBE8JXQ42P
https://dl.doubtnut.com/l/_1OjkxykxA8RK
https://dl.doubtnut.com/l/_rNN2xFbqsZZ3


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/_rNN2xFbqsZZ3
https://dl.doubtnut.com/l/_W7rkTxkb48o1
https://dl.doubtnut.com/l/_SAViWCAZ7yjf
https://dl.doubtnut.com/l/_l7VvQoN0A0JG


54. Let  and  .

Find a vector  which is perpendicular to both  and  and  .  =18.

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/_l7VvQoN0A0JG
https://dl.doubtnut.com/l/_Wpg5DXRh4Bbv
https://dl.doubtnut.com/l/_DcUHxKxQh8QW
https://dl.doubtnut.com/l/_njh1q0IcHu9z


57. (Cosine 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,

(i)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 − k̂and3 î − ĵ + 2k̂.

https://dl.doubtnut.com/l/_ydypABU26nT2
https://dl.doubtnut.com/l/_cWorkkoBxMMe
https://dl.doubtnut.com/l/_5GiuCbpRhlsW


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

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

Watch Video Solution

→
a π/4 î, π/3 ĵ

θ k̂
→
a θ.

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 ∣

∣ = 2,
∣
∣
∣

→
b

∣
∣
∣

= 3 and
→
a .

→
b = 4,

→
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/_7x5AGq3aTfLM
https://dl.doubtnut.com/l/_WzK0NcWzVMrF
https://dl.doubtnut.com/l/_xRbqtPumguMY
https://dl.doubtnut.com/l/_CiKhsQgma6ne


64. If two vectors  are such that 

, �nd 

Watch Video Solution

→
a and

→
b ∣

∣
→
a ∣

∣ = 2,
∣
∣
∣

→
b

∣
∣
∣

= 3and
→
a

.
→
b = 4

(
→
a −

→
b )

65. Show that the projection vector

Watch Video Solution

→
a and

→
b ( ≠

→
0 )(componen → f

→
a aong

→
b )is

⎛
⎜ ⎜ ⎜
⎝

⎞
⎟ ⎟ ⎟
⎠

ZDS
→
b .

→
a

.
→
b

∣
∣
∣

→
b

∣
∣
∣

2

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

diagonals are equal, is a rectangle

Watch Video Solution

https://dl.doubtnut.com/l/_CiKhsQgma6ne
https://dl.doubtnut.com/l/_zd30XFSwpPGV
https://dl.doubtnut.com/l/_2uWAImVfz7BH
https://dl.doubtnut.com/l/_Jw08afBy5zv3


67. 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 )

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

Watch Video Solution

cos − 1( ).
1

3

69. Find , If  and

Watch Video Solution

(
→
a + 3

→
b ). (2

→
a −

→
b )

→
a = î + ĵ + 2k̂

→
b = 3 î + 2ĵ − k̂

70. Find the angle between two vectors  ,  having the same length

 and their scalar product is .

Watch Video Solution

→
a

→
b

√2 −1

https://dl.doubtnut.com/l/_huGNTDBXYiw7
https://dl.doubtnut.com/l/_3DPdiCokc4I5
https://dl.doubtnut.com/l/_PxOBOW4zpFKt
https://dl.doubtnut.com/l/_KEZrEw5oFeO4


Watch Video Solution

71. If  and  respectively 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 î − 6ĵ − k̂

A, B, C, D

AB CD AB CD

72. Let  ,  be two vectors of the same magnitude such that the angle

between then is  and  Find  , 

Watch Video Solution

→
a

→
b

600 →
a ⋅

→
b = 8. ∣

∣
→
a ∣

∣
∣
∣
∣

→
b

∣
∣
∣

73. Find  if for a unit vector 

Watch Video Solution

∣
∣
→
x ∣

∣
→
a ,  (

→
x −

→
a ) ⋅ (

→
x +

→
a ) = 15.

https://dl.doubtnut.com/l/_KEZrEw5oFeO4
https://dl.doubtnut.com/l/_coo6ETOLL5jf
https://dl.doubtnut.com/l/_hOI5KcwLbR9K
https://dl.doubtnut.com/l/_TVBX9eaYReaR


74. If  ,  then show that the vectors 

 ,  are perpendicular.

Watch Video Solution

→
a = 5 î − ĵ − 3k̂

→
b = î + 3ĵ − 5k̂

→
a +

→
b

→
a −

→
b

75. If . 

Find the angle betweeen  and 

Watch Video Solution

→
a +

→
b +

→
c =

→
0 ,  

−→
|a| = 3,  

∣
∣
∣

→
b

∣
∣
∣

= 5 and ∣∣
→
c ∣

∣ = 7

→
a

→
b

76. For any vector  prove that 

Watch Video Solution

→
a  and 

→
b

∣
∣
∣
→
a +

→
b

∣
∣
∣

≤ ∣
∣
→
a ∣

∣ +
∣
∣
∣

→
b

∣
∣
∣
.

77. 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)

https://dl.doubtnut.com/l/_vmY8Er0AYecr
https://dl.doubtnut.com/l/_s1PgGtPp7br4
https://dl.doubtnut.com/l/_Ca2QpLvDvjsW
https://dl.doubtnut.com/l/_8wgKlhh2ETzs


78. If  are two vectors such that  then prove

that  is perpendicular to 

Watch Video Solution

→
a ,  

→
b ,

∣
∣
∣
→
a +

→
b

∣
∣
∣

= ∣
∣
→
a ∣

∣,

2
→
a +

→
b

→
b .

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

along the sum of the vectors

 is equal to 1. Find the value

of  and hence �nd the unit vector along 

Watch Video Solution

→
a = î + ĵ + k̂

→
b = 2 î + 4ĵ − 5k̂ and 

→
c = λî + 2ĵ + 3k̂

λ
→
b + →⋅

80. 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 ).

https://dl.doubtnut.com/l/_8wgKlhh2ETzs
https://dl.doubtnut.com/l/_QKVpjktJ7kXZ
https://dl.doubtnut.com/l/_n39uZyqw14iZ
https://dl.doubtnut.com/l/_MFR6oiZurFbU


81. 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

82. 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.

Watch Video Solution

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

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

unit vectors , we have  ,and 

then express  in the form , where  is parallel to 

 is perpendicular to 

A.  ,and 

B.  ,and 

î, ĵ and k̂
→
α = 3 î − ĵ

→
β = 2 î + ĵ − 3k̂.

→
β

→
β =

→
β 1 +

→
β 2

→
β 1

→
α and

→
β 2

→
α

→
β 1 = î − ĵ

3

2

1

2

→
β 2 = î + ĵ − 3k̂.

1

2

3

2

→
β 1 = î + ĵ

3

2

1

2

→
β 2 = î + ĵ − 3k̂.

1

3

3

2

https://dl.doubtnut.com/l/_56UqqzDHhhn9
https://dl.doubtnut.com/l/_ijtsiB6iLpbD
https://dl.doubtnut.com/l/_aS7tshu5stLn


C.  ,and 

D.  ,and 

Answer: A

Watch Video Solution

→
β 1 = î − ĵ

1

2

1

2

→
β 2 = î + ĵ − 3k̂.

1

2

3

2

→
β 1 = ĵ − k̂

1

2

1

2

→
β 2 = î + ĵ + 3k̂.

1

2

3

2

84. Find the value of  for which the ngle between the vectors

 is obtuse.

Watch Video Solution

x

→
a = 2x2 î + 4xĵ + k̂ and 

→
b = 7 î − 2ĵ + xk̂

85. If  are scalars and  are vectors, prove that 

. Also deduce that

 are

mutually perpendicular vectors.

Watch Video Solution

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

∣
∣
∣
l
→
a + m

→
b + n

→
c

∣
∣
∣

2

= l2∣
∣
→
a ∣

∣
2

+ m2∣
∣
∣

→
b

∣
∣
∣

2

+ n2∣
∣
→
c ∣

∣
2

if  
→
a ,  

→
b ,  

→
c

https://dl.doubtnut.com/l/_aS7tshu5stLn
https://dl.doubtnut.com/l/_btp3OrHqD1vH
https://dl.doubtnut.com/l/_qfg6U38U1oQ7


86. 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  →⋅

87. 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

88. If  are unit vectors such that  �nd the

value of 

Watch Video Solution

→
a ,  

→
b ,  

→
c

→
a +

→
b +

→
c =

→
0

→
a

.
→
b +

→
b

.
→
c +

→
⋅

→
a .

https://dl.doubtnut.com/l/_qfg6U38U1oQ7
https://dl.doubtnut.com/l/_88Ai3PSpoDIK
https://dl.doubtnut.com/l/_rmvefVDKJNJW
https://dl.doubtnut.com/l/_6uzSsLsl8bcp
https://dl.doubtnut.com/l/_biKlFhC4hX7W


89. Three vectors  satisfy the condition .

Evaluate the quantity

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

→
a ,  

→
b ,  

→
c

→
a +

→
b +

→
c =

→
0

μ =
→
a ⋅

→
b +

→
b ⋅

→
c +

→
c ⋅

→
a ,   if  ∣∣

→
a ∣

∣ = 1,  
∣
∣
∣

→
b

∣
∣
∣

= 4 and ∣∣
→
c ∣

∣ = 2.

−
27
2

−
21

2

−
29

2

−
19

2

90. Find  when: 

Watch Video Solution

→
a

.
→
b

→
a = î − 2ĵ + k̂ and 

→
b = 4 î − 4ĵ + 7k̂

https://dl.doubtnut.com/l/_biKlFhC4hX7W
https://dl.doubtnut.com/l/_fs53lfzTxxLL


91. Find  when: 

Watch Video Solution

→
a

.
→
b

→
a = ĵ + 2k̂ and 

→
b = 2 î + k̂

92. Find  when: 

Watch Video Solution

→
a

.
→
b

→
a = ĵ − k̂ and 

→
b = 2 î + 3ĵ − 2k̂

93. 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

94. 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

https://dl.doubtnut.com/l/_8YP20B4kBEqz
https://dl.doubtnut.com/l/_hCTHHlTh4FNk
https://dl.doubtnut.com/l/_OMS7zvEvXe3B
https://dl.doubtnut.com/l/_ri0tzyMj32My


95. 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 = 5 î − 9ĵ + 2k̂

96. 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

97. 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 .

98. If 

Watch Video Solution

→
a = î − ĵ and 

→
b = − ĵ + 2k̂,  f ∈ d (

→
a − 2

→
b )

.

→
a +

→
b .

https://dl.doubtnut.com/l/_upPyVFS1Rdno
https://dl.doubtnut.com/l/_7A7zQOxslAm1
https://dl.doubtnut.com/l/_Gu7dDXdkcNFG
https://dl.doubtnut.com/l/_Jdxg097ooJoL


99. Find the angle between the vectors  where: 

Watch Video Solution

→
a  and 

→
b

→
a = î − ĵ and 

→
b = ĵ + k̂

100. Find the angle between the vectors  where: 

Watch Video Solution

→
a  and 

→
b

→
a = 3 î − 2ĵ − 6k̂ and 

→
b = 4 î − ĵ + 8k̂

101. Find the angle between the vectors  where: 

Watch Video Solution

→
a  and 

→
b

→
a = 2 î − ĵ + 2k̂ and 

→
b = 4i + 4ĵ − 2k̂

https://dl.doubtnut.com/l/_Jdxg097ooJoL
https://dl.doubtnut.com/l/_hNj1WOf55VcB
https://dl.doubtnut.com/l/_llZVNDqozQM9
https://dl.doubtnut.com/l/_6njnaQJd85Ht


102. Find the angle between the vectors  where: 

Watch Video Solution

→
a  and 

→
b

→
a = 2 î − ĵ +  2k̂ and 

→
b = 4 î + 4ĵ − 2k̂

103. Find the angle between the vectors  where: 

Watch Video Solution

→
a  and 

→
b

→
a = 2 î − 3ĵ + k̂ and 

→
b = î + ĵ − 2k̂

104. Find the angle between the vectors  where: 

Watch Video Solution

→
a  and 

→
b

→
a = î + 2ĵ − k̂,  

→
b = î − ĵ + k̂

105. Find the angles which the vector  makes with the

coordinate axes.

→
a = î − ĵ + √2k̂

https://dl.doubtnut.com/l/_fbwXNMDJdvn6
https://dl.doubtnut.com/l/_Wwird1UjFPqZ
https://dl.doubtnut.com/l/_ThWWA7kbaxkh
https://dl.doubtnut.com/l/_I0XECaDJzHcC


Watch Video Solution

106. 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

107. 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

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

 

Watch Video Solution

â and b̂ θ

= ∣∣â + b̂∣∣
cos θ

2

1

2
=

tan θ
2

∣∣â − b̂∣∣

∣∣â + b̂∣∣

https://dl.doubtnut.com/l/_I0XECaDJzHcC
https://dl.doubtnut.com/l/_ipvsl1Pl9JrE
https://dl.doubtnut.com/l/_S0qoTSi8dNgz
https://dl.doubtnut.com/l/_tjFuf2ghbC0x


109. If the sum of two unit vector sis a unit vector prove that the

magnitude of their di�erence is 

Watch Video Solution

√3.

110. If  are three mutually perpendicular unit vectors, then

prove that 

Watch Video Solution

→
a ,  

→
b ,  

→
c

∣
∣
∣
→
a +

→
b +

→
c

∣
∣
∣

= √3

111. If 

Watch Video Solution

∣
∣
∣
→
a +

→
b

∣
∣
∣

= 60,  
∣
∣
∣
→
a −

→
b

∣
∣
∣

= 40 
∣
∣
∣

→
b

∣
∣
∣

= 46 f ∈ d ∣∣
→
a ∣

∣

112. Show that the vector  is equally inclined with the

coordinate axes.

W t h Vid S l ti

î + ĵ + k̂

https://dl.doubtnut.com/l/_tjFuf2ghbC0x
https://dl.doubtnut.com/l/_xLdgRnG4uZQw
https://dl.doubtnut.com/l/_7bpaEINLwVda
https://dl.doubtnut.com/l/_kDfr7U2QfxLt
https://dl.doubtnut.com/l/_fFPJ7b58YIMQ


Watch Video Solution

113. 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

114. For any tow vectors  show that 

Watch Video Solution

a and b

(
→
a +

→
b )

.

→
a −

→
b = 0 ⇔ ∣

∣
→
a ∣

∣ =
∣
∣
∣

→
b

∣
∣
∣
.

115. If

 such

that  is perpendicular to 

Watch Video Solution

→
a = 2 î − ĵ + k̂,  

→
b = î + ĵ − 2k̂ and 

→
c = î + 3ĵ − k̂,  f ∈ d λ

→
a λ

→
b +

→
⋅

https://dl.doubtnut.com/l/_fFPJ7b58YIMQ
https://dl.doubtnut.com/l/_xzUM4QBgK4hB
https://dl.doubtnut.com/l/_29LQt1fMiw7h
https://dl.doubtnut.com/l/_xPNKYj5hiz22


116. 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

117. 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 .

118. 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

https://dl.doubtnut.com/l/_powlAQl0wGFt
https://dl.doubtnut.com/l/_9SEtC1KCwEy6
https://dl.doubtnut.com/l/_qU1XXZ2iLtix


119. 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

120. 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.

121. 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).

https://dl.doubtnut.com/l/_SZgBqgSHvADA
https://dl.doubtnut.com/l/_dSecExvciLzz
https://dl.doubtnut.com/l/_r5gmAuoVdyC9


122. Find the magnitude of two vectors  and  having the same

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

product is .

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

→
a

→
b

600

∣
∣
→
a ∣

∣ = 1,
∣
∣
∣

→
b

∣
∣
∣

= 2

∣
∣
→
a ∣

∣ =
∣
∣
∣

→
b

∣
∣
∣

= 1

∣
∣
→
a ∣

∣ = 3,
∣
∣
∣

→
b

∣
∣
∣

= 2

∣
∣
→
a ∣

∣ =
∣
∣
∣

→
b

∣
∣
∣

= 2

123. 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

https://dl.doubtnut.com/l/_7IL7A9aP9qez
https://dl.doubtnut.com/l/_dv4rusGyYGUb


124. 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.

125. 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 −

126. 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

127. A unit vector  makes angles  with  respectively

and an acute angle  with  Find the angle  and components of 

→
a  and 

π

4

π

3
î and ĵ

θ k̂. θ
→
a .

https://dl.doubtnut.com/l/_AtQRBrtebAfE
https://dl.doubtnut.com/l/_pnTL53EgNmeG
https://dl.doubtnut.com/l/_Ar0NUEmugtED
https://dl.doubtnut.com/l/_o9gBqY1sU38n


Watch Video Solution

128. If two vectors  are such that 

 then �nd rthe value of 

Watch Video Solution

→
a  and 

→
b

∣
∣
→
a ∣

∣ = 2,  
∣
∣
∣

→
b

∣
∣
∣

= 1 and 
→
a

.
→
b = 1,

(3
→
a − 5

→
b )

.

2
→
a + 7

→
b .

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

Watch Video Solution

→
a ∣

∣
→
x ∣

∣

(
→
x −

→
a )

.
→
x +

→
a = 8

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

Watch Video Solution

→
a ∣

∣
→
x ∣

∣

(
→
x −

→
a )

.
→
x +

→
a = 12

https://dl.doubtnut.com/l/_o9gBqY1sU38n
https://dl.doubtnut.com/l/_F71cJbs4kpvc
https://dl.doubtnut.com/l/_X9wtDrslzoq8
https://dl.doubtnut.com/l/_BuLlcuGW0mpM
https://dl.doubtnut.com/l/_1IMMDB6mXOc3


131. Find  , if : 

Watch Video Solution

∣
∣
→
a ∣

∣and 
∣
∣
∣

→
b

∣
∣
∣

(
→
a +

→
b )

.

→
a −

→
b = 12 and ∣∣

→
a ∣

∣ = 2
∣
∣
∣

→
b

∣
∣
∣

132. Find  , if : 

Watch Video Solution

∣
∣
→
a ∣

∣and 
∣
∣
∣

→
b

∣
∣
∣

(
→
a +

→
b )

.

→
a −

→
b = 8 and ∣∣

→
a ∣

∣ = 8
∣
∣
∣

→
b

∣
∣
∣

133. Find  , if : 

Watch Video Solution

∣
∣
→
a ∣

∣and 
∣
∣
∣

→
b

∣
∣
∣

(
→
a +

→
b )

.

→
a −

→
b = 13 and ∣∣

→
a ∣

∣ = 2
∣
∣
∣

→
b

∣
∣
∣

134. Find 

Watch Video Solution

∣
∣
∣
→
a −

→
b

∣
∣
∣
,   if : ∣

∣
→
a ∣

∣ = 2,  
∣
∣
∣

→
b

∣
∣
∣

= 5 and 
→
a

.
→
b = 8

https://dl.doubtnut.com/l/_1IMMDB6mXOc3
https://dl.doubtnut.com/l/_brv5YrpmXjiF
https://dl.doubtnut.com/l/_MPXMgqNdNe2Z
https://dl.doubtnut.com/l/_9BIQ2S3M9r5a


135. Find 

Watch Video Solution

∣
∣
∣
→
a −

→
b

∣
∣
∣
,   if : ∣

∣
→
a ∣

∣ = 3,  
∣
∣
∣

→
b

∣
∣
∣

= 4 and 
→
a

.
→
b = 1

136. Find 

Watch Video Solution

∣
∣
∣
→
a −

→
b

∣
∣
∣
,   if : ∣

∣
→
a ∣

∣ = 2,  
∣
∣
∣

→
b

∣
∣
∣

= 3 and 
→
a

.
→
b = 4

137. Find the angle between two vectors

Watch Video Solution

→
a  and 

→
b ,   if : ∣

∣
→
a ∣

∣ = 3,  
∣
∣
∣

→
b

∣
∣
∣

= 3 and 
→
a

.
→
b = 1

138. 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 .

https://dl.doubtnut.com/l/_unrOBbBBmyaw
https://dl.doubtnut.com/l/_m6UJWXchnAQZ
https://dl.doubtnut.com/l/_x587UPP4oZpZ
https://dl.doubtnut.com/l/_2Lz86noRnkNk


Watch Video Solution

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

of  such that , 

�nd

Watch Video Solution

→
a  and 

→
b

300 →
a

.
→
b = 3

∣
∣
→
a ∣

∣,
∣
∣
∣

→
b

∣
∣
∣
.

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

perpendicular to 

Watch Video Solution

2 î − ĵ + 3k̂

2 î + 4ĵ − 2k̂.

141. Decompose the vector  into vectors which are parallel

and erpendicular to the vecrtor 

Watch Video Solution

6 î − 3ĵ − 6k̂

î + ĵ + k̂.

https://dl.doubtnut.com/l/_2Lz86noRnkNk
https://dl.doubtnut.com/l/_7VO3glIpqiEk
https://dl.doubtnut.com/l/_eEvFrxQ84y3X
https://dl.doubtnut.com/l/_9vF7pVomATTB


142. 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 .

143. If  what casn you conclude about the vector 

Watch Video Solution

→
a

.
→
a = 0 and 

→
a

.
→
b = 0

→
b ?

144. 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 .

https://dl.doubtnut.com/l/_OmBh72qGvk2q
https://dl.doubtnut.com/l/_vG1KHRj8hj5t
https://dl.doubtnut.com/l/_0WMiA4EhsJZw


145. If  prove that 

Watch Video Solution

∣
∣
→
a ∣

∣ = a and 
∣
∣
∣

→
b

∣
∣
∣

= b,

⎛

⎝
−

⎞

⎠

2

=
⎛

⎝

⎞

⎠

2
→
a

a2

→
b

b2

→
a −

→
b

ab

146. If  are three non coplanar vectors such that 

 then show that  is the null vector.

Watch Video Solution

→
a ,  

→
b ,  

→
c

→..
→
a =

→..
→
b =

→..
→
c = 0, d

147. 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

https://dl.doubtnut.com/l/_th5QVBXGXRv1
https://dl.doubtnut.com/l/_BUYPLZdDszfs
https://dl.doubtnut.com/l/_uxoiLw6xlby2


148. 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 ∣

∣

149. 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 .

150. 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

https://dl.doubtnut.com/l/_6BAFqThcS5xf
https://dl.doubtnut.com/l/_uSwnGkWHftrK
https://dl.doubtnut.com/l/_hhJbH3ggjKF1


151. 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

152. 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 .

153. If  are two vectors such that  then prove

that  is perpendicular to 

Watch Video Solution

→
a ,  

→
b

∣
∣
∣
→
a +

→
b

∣
∣
∣
  =

∣
∣
∣

→
b

∣
∣
∣
,

→
a + 2

→
b

→
a .

https://dl.doubtnut.com/l/_bYV80GSOa2G4
https://dl.doubtnut.com/l/_FJ4SjVhnw8lx
https://dl.doubtnut.com/l/_IKNXQ1cxTPps


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

is perpendicular to the base.

Watch Video Solution

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

angles.

Watch Video Solution

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

angle.

Watch Video Solution

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

de�nition of the scalar product.

https://dl.doubtnut.com/l/_YApIud2K4LHc
https://dl.doubtnut.com/l/_BgYf2cmXOnb4
https://dl.doubtnut.com/l/_TGz5ouJW9gXW
https://dl.doubtnut.com/l/_FX78LeWRiF5b


Watch Video Solution

158. 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

159. Prove that the if the diagonals of a quadrilateral bisect each other at

right angles then it is a rhombus.

Watch Video Solution

160. (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/_FX78LeWRiF5b
https://dl.doubtnut.com/l/_VAh8e97NtmdE
https://dl.doubtnut.com/l/_Zrcv0Ojgkzbh
https://dl.doubtnut.com/l/_9YqObM76yksA
https://dl.doubtnut.com/l/_f7HGmlIgEGSb


161. 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

162. Prove using vectors: The quadrilateral obtained by joining mid points

of adjacent sides of a rectangle is a rhombus.

Watch Video Solution

163. Prove that the diagonals of a rhombus are perpendicular bisectors of

each other.

Watch Video Solution

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

if the rectangle is a square.

Watch Video Solution

https://dl.doubtnut.com/l/_f7HGmlIgEGSb
https://dl.doubtnut.com/l/_BzxC7IIcQFbW
https://dl.doubtnut.com/l/_SeN4SiGiz6aw
https://dl.doubtnut.com/l/_3khhswlXy269


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

Watch Video Solution

AD △ ABC,

AB2 + AC 2 = 2(AD2 + CD2)

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

then triangle is isosceles.

Watch Video Solution

167. In a quadrilateral  prove that 

are middle points of diagonals 

Watch Video Solution

ABCD

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

AC and BD.

https://dl.doubtnut.com/l/_3khhswlXy269
https://dl.doubtnut.com/l/_edfGZXH3tKVA
https://dl.doubtnut.com/l/_xZMVUbDFO1fy
https://dl.doubtnut.com/l/_W7FJehaPV2n6


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

 respectively ? Given  .

Watch Video Solution

→
a  and 

→
b

3
→
a

.
→
b = √3

169. 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 .

170. Find he cosine of the angle between the vectors

Watch Video Solution

4 î − 3ĵ + 3k̂ and 2 î − ĵ − k̂.

171. If the vectors  are orthogonal, �nd 

Watch Video Solution

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

https://dl.doubtnut.com/l/_8Z68Yb9hOyTi
https://dl.doubtnut.com/l/_ZLS7EVYEj47S
https://dl.doubtnut.com/l/_ScC0gl84zfiS
https://dl.doubtnut.com/l/_IV5lSorWS4Dr


172. If the vectors  are palrallel �nd

the value of 

Watch Video Solution

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

m.

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

Watch Video Solution

→
a  and 

→
b

(
→
a +

→
b )

.

→
a −

→
b .

174. 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 .

https://dl.doubtnut.com/l/_IV5lSorWS4Dr
https://dl.doubtnut.com/l/_z1NxXQuJgRI3
https://dl.doubtnut.com/l/_2xIQfnqk2kjp
https://dl.doubtnut.com/l/_mxyw28zcIutp


175. For any two vectors  write when 

holds.

Watch Video Solution

→
a  and 

→
b

∣
∣
∣
→
a +

→
b

∣
∣
∣

= ∣
∣
→
a ∣

∣ +
∣
∣
∣

→
b

∣
∣
∣

176. For any two vectors  write when 

holds.

Watch Video Solution

→
a  and 

→
b

∣
∣
∣
→
a +

→
b

∣
∣
∣

=
∣
∣
∣
→
a −

→
b

∣
∣
∣

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

angel of  such that  write the value of their magnitude.

Watch Video Solution

→
a  and 

→
b

 600 →
a

.
→
b = 8

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

.
→
a

.
= 0 and 

→
a

.
→
b = 0

→
b ?

https://dl.doubtnut.com/l/_2uuIWjo0SMZe
https://dl.doubtnut.com/l/_66JgoxP4gWhU
https://dl.doubtnut.com/l/_KSjSv3d04UFd
https://dl.doubtnut.com/l/_zTFWLcpJl1lV


Watch Video Solution

179. If  is a unit vector such that �nd

Watch Video Solution

→
b (

→
a +

→
b )

.

→
a −

→
b = 8,  ∣∣

→
a ∣

∣.

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

value of 

Watch Video Solution

â,  b̂  â + b̂

∣∣â − b̂∣∣.

181. If �nd

Watch Video Solution

∣
∣
→
a ∣

∣ = 2,  
∣
∣
∣

→
b

∣
∣
∣

= 5 and 
→
a

.
→
b = 2,  

∣
∣
∣
→
a −

→
b

∣
∣
∣
.

182. If  �nd the projection of 

Watch Video Solution

→
a = î − ĵ and 

→
b = − ĵ + k̂

→
a on 

→
b .

https://dl.doubtnut.com/l/_zTFWLcpJl1lV
https://dl.doubtnut.com/l/_kKhOsFv7I1WY
https://dl.doubtnut.com/l/_otDshTzcJ1uc
https://dl.doubtnut.com/l/_kcBzM9I7uXwB
https://dl.doubtnut.com/l/_3iKrBWXgAl90


Watch Video Solution

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

Watch Video Solution

∣
∣
∣
→
a +

→
b

∣
∣
∣

2

+
∣
∣
∣
→
a −

→
b

∣
∣
∣

2

∣
∣
→
a ∣

∣
2

+
∣
∣
∣

→
b

∣
∣
∣

2

184. Writhe the projections of  ion the coordinate

axes.

Watch Video Solution

→
r = 3 î − 4ĵ + 12k̂

185. Writhe the component of  along 

Watch Video Solution

→
b

→
a .

https://dl.doubtnut.com/l/_3iKrBWXgAl90
https://dl.doubtnut.com/l/_6KYA4YtB0iHK
https://dl.doubtnut.com/l/_JsHYfQq5IiPq
https://dl.doubtnut.com/l/_W5ud4RMcXipt


186. Writhe the value of  is any

vector.

Watch Video Solution

(
→
a

.

î) î + (
→
a

.

ĵ)ĵ + (
→
a

.

k̂)k̂ where 
→
a

187. 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

188. Write the projection of  along the vector 

Watch Video Solution

î + ĵ + k̂ ĵ.

189. Writhe a vector satisfying 

Watch Video Solution

→
a

.

î =
→
a

.

î + ĵ =
→
a

.

î + ĵ + k̂ = 1.

https://dl.doubtnut.com/l/_llnYp0ZlwsDm
https://dl.doubtnut.com/l/_j429NEabv3Fe
https://dl.doubtnut.com/l/_CKpayYc0NGKH
https://dl.doubtnut.com/l/_fNt9mmY8zBkc
https://dl.doubtnut.com/l/_Ul13wRzkFrjl


190. If  are unit vectors �nd the angle between 

Watch Video Solution

→
a  and 

→
b

→
a +

→
b  and 

→
a −

→
b .

191. If  are mutually perpendicular unit vectors, write

the value of 

Watch Video Solution

→
a  and 

→
b  and 

→
c

∣
∣
∣
→
a +

→
b +

→
c

∣
∣
∣
.

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

of 

Watch Video Solution

→
a  and 

→
b

∣
∣
∣
→
a +

→
b

∣
∣
∣
.

193. Find the angel between the vectors

→
a = î − ĵ + k̂ and 

→
b = î + ĵ − k̂.

https://dl.doubtnut.com/l/_Ul13wRzkFrjl
https://dl.doubtnut.com/l/_bPuBmcixatz6
https://dl.doubtnut.com/l/_j9JHd2Vlo7nU
https://dl.doubtnut.com/l/_e441LJE3RhYm


Watch Video Solution

194. For what value of  asre the vector

 perpendicular to each other?

Watch Video Solution

λ

→
a = 2 î + λĵ + k̂ and 

→
b = î − 2ĵ + 3k̂

195. Write the value of  for which

 are parallel vectors.

Watch Video Solution

p

→
a = 3 î + 2ĵ + 9k̂ and 

→
b = î + pĵ + 3k̂

196. 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

https://dl.doubtnut.com/l/_e441LJE3RhYm
https://dl.doubtnut.com/l/_fUOafX4Q2LGZ
https://dl.doubtnut.com/l/_HhqYKHmnevA0
https://dl.doubtnut.com/l/_bxZOf4A97iDs


197. If  �nd the projection of 

Watch Video Solution

∣
∣
→
a ∣

∣ = 2,  
∣
∣
∣

→
b

∣
∣
∣

= 3 and 
→
a

.
→
b = 3

→
b  on 

→
a .

198. Writhe the angle between two vectors  with magnitudes

 repsectively having  .

Watch Video Solution

→
a  and 

→
b \ 

√3 and 2
→
a

.
→
b = √6

199. Write the projection of the vector  on the vector 

Watch Video Solution

î + 3ĵ + 7k̂

2 î − 3ĵ + 6k̂.

200. Find  when the projection of 

 units.

Watch Video Solution

λ,

→
a = λî + ĵ + 4k̂ on 

→
b = 2 î + 6ĵ + 3k̂ is 4

https://dl.doubtnut.com/l/_12yqVGrkhItr
https://dl.doubtnut.com/l/_kERMkYEKNbUZ
https://dl.doubtnut.com/l/_jr9GXSh9bf20
https://dl.doubtnut.com/l/_cWx9kdcjULP7


201. 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

202. Writhe the projection of the vector  on the vector 

Watch Video Solution

7 î + ĵ − 4k̂

2 î + 6ĵ + 3k̂.

203. 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

https://dl.doubtnut.com/l/_cWx9kdcjULP7
https://dl.doubtnut.com/l/_7bJjZNaHv00a
https://dl.doubtnut.com/l/_nbatsF2k7MO5
https://dl.doubtnut.com/l/_9l2wo3Si0IpN


204. 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.

205. If vectors  are such that 

is a unit vector, then write the angle between  .

Watch Video Solution

→
a  and 

→
b ∣

∣
→
a ∣

∣ = 3,  
∣
∣
∣

→
b

∣
∣
∣

= and 
→
a ×

→
b

2

3
→
a  and 

→
b

206. If  are two unit vectors such that  is also a unit

vector then �nd the angle between 

Watch Video Solution

→
a  and 

→
b

→
a +

→
b

→
a  and 

→
b .

207. The vector  satisfy the equation →
a  and 

→
b

2
→
a +

→
b =

→
p   and

→
a + 2

→
b =

→
q ,  where 

→
p = î + ĵ and 

→
q = î −

→
j .

https://dl.doubtnut.com/l/_p5YjaQl4grje
https://dl.doubtnut.com/l/_hNmaEPV8GCx6
https://dl.doubtnut.com/l/_YWQOSSib0u2l
https://dl.doubtnut.com/l/_uZpAmh3SkzOH


If  is the angle between  , then 

a.  b.  c.  d. 

Watch Video Solution

θ
→
a  and 

→
b \ 

cos θ =
4

5
sin θ =

1

√2
cos θ =   −

4

5
cos θ = −

3

5

208. If   

a.  b.  c.  d. 

Watch Video Solution

→
a

.

î =
→
a

.

î + ĵ =
→
a

.

î + ĵ + k̂ = 1,  then 
→
a =

→
0 î ĵ î + ĵ + k̂

209. If  then the angle

between  is  b.  c.  d. 

Watch Video Solution

→
a +

→
b +

→
c =

→
0 ,  ∣∣

→
a ∣

∣ = 3,  
∣
∣
∣

→
b

∣
∣
∣

= 5,  ∣∣
→
c ∣

∣ = 7

→
a  and 

→
b

π

6

2π

3

5π

3

π

3

210. Let  be two unit vectors and  be the angle between them,

then  is a unit vectors, if 

a.  b.  c.  d. 

→
a  and 

→
b α

→
a +

→
b

α =
π

4
α =

π

3
α =

2π

3
α =

π

2

https://dl.doubtnut.com/l/_uZpAmh3SkzOH
https://dl.doubtnut.com/l/_SHevrcIjbj2y
https://dl.doubtnut.com/l/_i6sabbVt7ceL
https://dl.doubtnut.com/l/_TzIWTFveDo1Y


Watch Video Solution

211. The vector  is a a. null

vector b. unit vector c. constant vector d. none of these

Watch Video Solution

(cosα cos β) î + (cosαs ∈ β) ĵ + (s ∈ α)k̂

212. 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 + 2ĵ − 7k̂ and 5 î − 3ĵ + 4k̂

→
P Q

5

√162

4

√162

−
5

√162

11

√162

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

is not possible?  b.  c.  d. 

Watch Video Solution

→
a  and 

→
b

→
a

.
→
b

√3 √3/2 1/√2 −1/2

https://dl.doubtnut.com/l/_TzIWTFveDo1Y
https://dl.doubtnut.com/l/_gb5isgPSThSX
https://dl.doubtnut.com/l/_9lNWebyqAo0q
https://dl.doubtnut.com/l/_rjhLt6tvJXxc
https://dl.doubtnut.com/l/_ckeURtXzSJQx


214. If the vectors  are perpendicular

then the locus of  is a. a circle b. an ellipse c. a hyperbola d. none of

these

Watch Video Solution

î − 2xĵ + 3yk̂ and  î + 2xĵ − 3yk̂

(x, y)

215. The vector component of  perpendicular to  is  b.

 c.  d. none of these

Watch Video Solution

→
b

→
a (

→
b

.
→
c )

→
a

→
a × (

→
b ×

→
a )

∣
∣
→
a ∣

∣
2

→
a × (

→
b ×

→
a )

216. 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

https://dl.doubtnut.com/l/_ckeURtXzSJQx
https://dl.doubtnut.com/l/_SWnJKdoLlp1J
https://dl.doubtnut.com/l/_h3h2JSVDNfby
https://dl.doubtnut.com/l/_z4FzmrjrEwW8


217. If  is a non zero vector a magnitude  is a non a zero

scalar, then  is a unit vector if a.  b.  c.  d. 

Watch Video Solution

→
a ' a ′  and λ

λ 
→
a λ = 1 λ = − 1 a − |λ|

a =
1

|λ|

218. If  is the angle between two vectors  only

when `0

Watch Video Solution

θ
→
a  and 

→
b ,  then 

→
a

.
→
b ≥ 0

219. The values of  for which the angle between

 is obtuse and the angle

between  and the z-axis is acute and less than  are 

b. `0

Watch Video Solution

x

→
a = 2x2  î + 4xĵ + k̂,  

→
b = 7 î − 2ĵ + xk̂

→
b

π

6
x > or  x < 0

1
2

https://dl.doubtnut.com/l/_z4FzmrjrEwW8
https://dl.doubtnut.com/l/_oU9mkc8IZQJD
https://dl.doubtnut.com/l/_eE3l5VElIMS2
https://dl.doubtnut.com/l/_cj1d0fRDriR1


220. 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

221. If the vectors  are perpendicular, then 

 is equal to a.  b.  c.  d. 

Watch Video Solution

3 î + λĵ + k̂ and 2 î − ĵ + 8k̂

λ −14 7 14
1

7

222. 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

223. The vectors  are perpendicular if

  

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

https://dl.doubtnut.com/l/_cj1d0fRDriR1
https://dl.doubtnut.com/l/_PBwgOYgUpA5A
https://dl.doubtnut.com/l/_MusBRpkKQ0bt
https://dl.doubtnut.com/l/_cLIsDkJ93QHT


Watch Video Solution

a = − 4,  b = 4,  c = − 5

224. If  a. positive b. negative c. 

 d. none of these

Watch Video Solution

∣
∣
→
a ∣

∣ =
∣
∣
∣

→
b

∣
∣
∣
,  then (

→
a +

→
b )

.

→
a −

→
b =

0

225. If  are unit vectos 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

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

 is  b.  c.  d. none of these

Watch Video Solution

→
a  and 

→
b

3
∣
∣
∣
→
a +

→
b

∣
∣
∣

+
∣
∣
∣
→
a −

→
b

∣
∣
∣

2 2√2 4

https://dl.doubtnut.com/l/_cLIsDkJ93QHT
https://dl.doubtnut.com/l/_k1iYsYe885A3
https://dl.doubtnut.com/l/_KdNVLASKht10
https://dl.doubtnut.com/l/_Lw2qMzUA89vL


227. 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)

228. 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.

229. 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/_yFdic6hy57wu
https://dl.doubtnut.com/l/_KP7jr4DeqZ1f
https://dl.doubtnut.com/l/_G6i7fsJO52Wq
https://dl.doubtnut.com/l/_x5a33kAUAXc5


230. The orthogonal projection of  is  b. 

c.  d. 

Watch Video Solution

→
a  on 

→
b

(
→
a

.
→
b )

→
a

|a|2

(
→
a

.
→
b )

→
b

∣
∣
∣

→
b

∣
∣
∣

2

→
a

∣
∣
→
a ∣

∣

→
b

∣
∣
∣

→
b

∣
∣
∣

231. 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

232. 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/_x5a33kAUAXc5
https://dl.doubtnut.com/l/_LD8WPIzVl4rv
https://dl.doubtnut.com/l/_BMDZ0YW2KE7D

