
MATHS

BOOKS - CENGAGE MATHS (ENGLISH)

DIFFERENT PRODUCTS OF VECTORS AND THEIR

GEOMETRICAL APPLICATIONS

Illustration

1. Find the angle between the following pairs of vectors

3î + 2ĵ - 6k̂, 4î - 3ĵ + k̂,
 î - 2ĵ + 3k̂, 3î - 2ĵ + k̂

Watch Video Solution

2. If →a,
→
b and →c  are non - zero vectors such that →a.

→
b = →a. →c ,then find the

goemetrical relation between the vectors.

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_XJOV95IFms42
https://dl.doubtnut.com/l/_zntHfbyBZENs


Watch Video Solution

3. if →r .
→
i = →r .

→
j = →r .

→
k and →r = 3, then find vector→r .

Watch Video Solution

| |

4. If →a,
→
b and →c  are unit vectors such that →a +

→
b + →c = 0, then the value of 

→a.
→
b +

→
b. →c + →c . →a is

Watch Video Solution

5. if →a,
→
b and →c  are mutally perpendicular vectors of equal magnitudes,

then find the angle between vectors and →a +
→
b + →c .

Watch Video Solution

6. If →a +
→
b = →c and →a +

→
b = →c  then find the angle between →a and

→
b.| | | | | |

https://dl.doubtnut.com/l/_zntHfbyBZENs
https://dl.doubtnut.com/l/_BJStV1sOpbRf
https://dl.doubtnut.com/l/_epMh8FAGY002
https://dl.doubtnut.com/l/_GI5Nc4eYT3TN
https://dl.doubtnut.com/l/_VSQNQxWvoCTB


Watch Video Solution

7. If three unit vectors →a,
→
b and →c satisfy→a +

→
b + →c =

→
0. Then find the

angle between →a and
→
b.

Watch Video Solution

8. If θ is the angle between the unit vectors →a and
→
b, then prove that 


i. cos
θ
2

=
1
2

→a +
→
b  


ii. sin
θ
2

=
1
2

→a -
→
b

Watch Video Solution

( ) | |

( ) | |

9. find the projection of the vector î + 3ĵ + 7k̂ on the vector 7î - ĵ + 8k̂

Watch Video Solution

https://dl.doubtnut.com/l/_VSQNQxWvoCTB
https://dl.doubtnut.com/l/_I7sNt8o9He4p
https://dl.doubtnut.com/l/_BoDxmmiKcbv8
https://dl.doubtnut.com/l/_YPX9JkiHqHrA
https://dl.doubtnut.com/l/_Ur52nNbAMJ2j


10. If the scalar projection of vector xî - ĵ + k̂1 on vector 2î - ĵ + 5k̂is
1

√30
.

The find the value of x.

Watch Video Solution

11. If →a = xî + (x - 1)ĵ + k̂ and
→
b = (x + 1)î + ĵ + ak̂
 make an acute angle 

∀x ∈ R, 
then find the values of a
.

Watch Video Solution

12. If →a.
→
i = →a. î + ĵ = →a. î + ĵ + k̂  . Then find the unit vector →a.

Watch Video Solution

( ) ( )

13. Prove by vector method that
cos(A + B) = cosAcosB - sinAsinB
.

Watch Video Solution

https://dl.doubtnut.com/l/_Ur52nNbAMJ2j
https://dl.doubtnut.com/l/_ElSKFunk46ne
https://dl.doubtnut.com/l/_fjqUJwAeYK7W
https://dl.doubtnut.com/l/_ntLtIih8pSmA


14. In any triangle ABC, 
 prove the projection
 formulaa = bcosC + ccosB

using vector method.

Watch Video Solution

15. Prove that an angle
 inscribed in a semi-circle is a right angle using

vector method.

Watch Video Solution

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

diagonals are equal, is a
rectangle

Watch Video Solution

17. If a + 2b + 3c = 4, 
then find the least value
of a2 + b2 + c2
.

Watch Video Solution

https://dl.doubtnut.com/l/_zI19aFt8scxJ
https://dl.doubtnut.com/l/_TFFeSKmw8Wfn
https://dl.doubtnut.com/l/_WZF7IXqky5iQ
https://dl.doubtnut.com/l/_PLLneUWrZHqd


18. A unit vector a makes an angle 
π
4

 with z-axis. If a + i + j is a unit vector,

then a can be equal to

Watch Video Solution

19. vectors →a,
→
b and →c  are of the same length and when taken pair-wise

they form equal angles. If →a = î + ĵ and
→
b = ĵ + k̂ then find vector →c .

Watch Video Solution

20. If →a,
→
b and →c  are three mutually perpendicular unit vectors and 

→
d is a

unit vector which makes equal angle with →a,
→
b and →c , then find the value

of →a +
→
b + →c +

→
d 2.

Watch Video Solution

| |

https://dl.doubtnut.com/l/_PLLneUWrZHqd
https://dl.doubtnut.com/l/_zRsZD52MmMMZ
https://dl.doubtnut.com/l/_tqaHFtMX76dW
https://dl.doubtnut.com/l/_H98AfFj6KrRv


21. A particle acted on by constant forces 4
→
i +

→
j - 3

→
k and 3

→
i +

→
j -

→
k  is

displaced from the point 
→
i + 2

→
j + 3

→
k  to the point 5

→
i + 4

→
j +

→
k .  Find the

total work done by the forces

Watch Video Solution

22. If →a,
→
b, →c  are mutually perpendicular vectors of equal magnitude show

that →a +
→
b + →c  is equally inclined to →a,

→
b and →c

Watch Video Solution

23. If →a = 4î + 6ĵ and
→
b = 3î + 4k̂ find the vector component of →a along 

→
b.

Watch Video Solution

24. If →a =
→
b = →a +

→
b = 1 then find the value of →a -

→
b

Watch Video Solution

| | | | | | | |

https://dl.doubtnut.com/l/_W4dmyTzMPPSL
https://dl.doubtnut.com/l/_vrgZDhoR6gmr
https://dl.doubtnut.com/l/_ZCVNHCzEXSNz
https://dl.doubtnut.com/l/_0MKvIphi81nn


25. If →a = - î + ĵ + k̂ and
→
b = 2î + 0ĵ + k̂ then find vector →c  satisfying the

following conditions, (i) that it is coplaner with →a and
→
b , (ii) that it is 

⊥ to
→
b and (iii) that →a. →c = 7.

Watch Video Solution

26. If →a,
→
b and →c  are vectors such that 

→a = 3,
→
b = 4 and →c = 5 and →a +

→
b  is perpendicular to →c ,

→
b + →c  is

perpendicular to →a and →c + →a  is perpendicular to 
→
b then →a +

→
b + →c =

(A) 4√3 (B) 5√2 (C) 2 (D) 12

Watch Video Solution

| | | | | | ( ) ( )
( ) | |

27. Prove that in a tetrahedron
 if two pairs of opposite edges are

perpendicular , then the third pair is
also perpendicular.

Watch Video Solution

https://dl.doubtnut.com/l/_0MKvIphi81nn
https://dl.doubtnut.com/l/_5VWcCgFUnp6r
https://dl.doubtnut.com/l/_n1320Opw3wGm
https://dl.doubtnut.com/l/_a7WB8QbJquU4


28. In the isosceles triangle ABC,
→
AB =

→
BC = 8,a point E divide AB

internally in the ratio 1: 3, then the cosine of the angle between 
→
CE and 

→
CA is (where 

→
CA = 12)

Watch Video Solution

| | | |

| |

29. An arc AC of a circle subtends a right angle at then the center O. the

point B divides the arc in the ratio 1: 2, If 
→
OA = a&

→
OB = b. then the vector

→
OC in terms of a&b, is

Watch Video Solution

30. Vector 
→
OA = î + 2ĵ + 2k̂
 turns through a right angle
 passing through

the positive x-axis on the way. Show that the vector in its new position is

https://dl.doubtnut.com/l/_a7WB8QbJquU4
https://dl.doubtnut.com/l/_rwEvhRSlQqVe
https://dl.doubtnut.com/l/_9vqc06tLkPPE
https://dl.doubtnut.com/l/_bptzODmtS886


4î - ĵ - k̂

√2

.

Watch Video Solution

31. The base of the pyramid AOBC
 is an equilateral triangle OBC
 with

each side equal to 4√2, O
is the origin of reference,
AO
is perpendicualar

to the
 plane of OBC
 and 
→
AO = 2. 
 Then find the cosine of the
 angle

between the skew straight lines, one passing though A
and the midpoint

of OBand
the other passing through O
and the mid point of BC
.

Watch Video Solution

| |

32. Find →a ×
→
b , if →a = î - 7ĵ + 7k̂ and

→
b = 3î - 2ĵ + 2k̂.

Watch Video Solution

| |

https://dl.doubtnut.com/l/_bptzODmtS886
https://dl.doubtnut.com/l/_KHIQzDsNxWiI
https://dl.doubtnut.com/l/_s3pjF3Aiyh9b


33. Let the vectors →a and
→
b be such that →a = 3 and

→
b =

√2

3
then|→a ×

→
b

is a unit vector. If the angle between →a and
→
b is ?

Watch Video Solution

| | | |

34. Prove that →a -
→
b × →a +

→
b = 2 →a ×

→
b  also interpret this result.

Watch Video Solution

( ) ( ) ( )

35. Let →a = î + 4ĵ + 2k̂,
→
b = 3î - 2ĵ + 7k̂ and →c = 2î - 2ĵ + 4k̂ . Find a vector 

→
d which perpendicular to both →a and

→
b and →c .

→
d = 15.

Watch Video Solution

36. If A, BandC
 are the vetices of a
 triangle ABC, 
 then prove sine rule 

a
sinA

=
b

sinB
=

c
sinC

.

W t h Vid S l ti

https://dl.doubtnut.com/l/_YMOyPrSm6MtF
https://dl.doubtnut.com/l/_iIIdOaAT9jF9
https://dl.doubtnut.com/l/_pdMD0La87xOW
https://dl.doubtnut.com/l/_gt7YgoNzWOww


Watch Video Solution

37. Using cross product of
 vectors, prove that

sin(A + B) = sinAcosB + cosAsinB
.

Watch Video Solution

38. Find a unit vector
 perpendicular to the plane determined by the

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

Watch Video Solution

39. If →a and
→
b are two vectors , then prove that →a ×

→
b 2 =

→a. →a →a.
→
b

→
b. →a

→
b.

→
b

Watch Video Solution

( ) | |

40. If →a = 2 then find the value of →a ×
→
i 2 + →a ×

→
j 2 + →a ×

→
k 2| | | | | | | |

https://dl.doubtnut.com/l/_gt7YgoNzWOww
https://dl.doubtnut.com/l/_pKTU9diRxhAl
https://dl.doubtnut.com/l/_WUZwUk1ExzZR
https://dl.doubtnut.com/l/_psNjfd1JxJ9W
https://dl.doubtnut.com/l/_7AHHcUwL7vFU


Watch Video Solution

41. →r × →a =
→
b × →a, →r ×

→
b = →a ×

→
b, →a ≠

→
0,

→
b ≠

→
0, →a ≠ λ

→
b and →a  is not

perpendicular to 
→
b, then find →r  in terms of →a and

→
b.

Watch Video Solution

42. A, B, CandD
 are any four points in the
 space, then prove that 

→
AB ×

→
CD +

→
BC ×

→
AD +

→
CA ×

→
BD = 4
(area of ABC
.)

Watch Video Solution

| |

43. If →a,
→
b and →c  are the position vectors of the vertices A,B and C.

respectively , of △ ABC. Prove that the perpendicualar distance of the

vertex A from the base BC of the triangle ABC is 

→a ×
→
b +

→
b × →c + →c × →a

→c -
→
b

Watch Video Solution

| |
| |

https://dl.doubtnut.com/l/_7AHHcUwL7vFU
https://dl.doubtnut.com/l/_DyT9zoq8WZ6H
https://dl.doubtnut.com/l/_dCRrtFpWfBsb
https://dl.doubtnut.com/l/_fb8ohSf1gD6U


44. Using vectors, find the area of the triangle with vertices

A(1, 1, 2),  B(2, 3, 5)and C(1, 5, 5)

Watch Video Solution

45. Find the area of the parallelogram whose adjacent sides are given by

the vectors →a = î - ĵ + 3k̂ and
→
b = 2î - 7ĵ + k̂`

Watch Video Solution

46. Area of a parallelogram, whose diagonals are 3î + ĵ - 2k̂ and î - 3ĵ + 4k̂

will be:

Watch Video Solution

https://dl.doubtnut.com/l/_fb8ohSf1gD6U
https://dl.doubtnut.com/l/_7QIWhqSVIkXQ
https://dl.doubtnut.com/l/_SVotO2H6pp2q
https://dl.doubtnut.com/l/_BvMPyzndysDB


47. Let →a,
→
b and →c  be three vectors such that 

→a ≠ 0, →a = →c = 1,
→
b = 4 and

→
b × →c = √15. If 

→
b - 2→c = λ→a then find

the value of λ .

Watch Video Solution

| | | | | | | |

48. Find the moment about (1,-1,-1) of the force 3î + 4ĵ - 5k̂ acting at (1,0,-2)

Watch Video Solution

49. A rigid body is spinning
 about a fixed point (3,-2,-1) with an angular

velocity of 4 rad/s, the axis
 of rotation being in the direction of (1,2,-2).

Find the velocity of the
particle at point (4,1,1).

Watch Video Solution

https://dl.doubtnut.com/l/_DyOYEZana0yO
https://dl.doubtnut.com/l/_QeP7Sf0lGTzT
https://dl.doubtnut.com/l/_0uvvtuCZYMvk


50. If →a ×
→
b = →c ×

→
d and →a × →c =

→
b ×

→
d show that →a -

→
d  is parallel to 

→
b - →c .

Watch Video Solution

( )
( )

51. Show by a numerical example
that →a ×
→
b = →a × →c 
does not imply 

→
b = →c

.

Watch Video Solution

52. If →a,
→
b, →c and

→
d are the position vectors of the vertices of a cycle

quadrilateral ABCD, prove that

→a ×
→
b +

→
b ×

→
d +

→
d × →a

→
b - →a .

→
d - →a

+

→
b × →c + →c ×

→
d +

→
d +

→
d ×

→
b

→
b - →c .

→
d - →c

Watch Video Solution

| |
( ) ( )

| |
( ) ( )

https://dl.doubtnut.com/l/_Vg9lBMXQS4Oj
https://dl.doubtnut.com/l/_esLeDHnBOrSb
https://dl.doubtnut.com/l/_AlcDNOWBRoVB


53. The postion vectors of the vertrices fo aquadrilateral with A as origian

are B
→
b , D

→
d and C l

→
b + m

→
d  . Prove that the area of the

quadrilateral is 
1
2

(l + m)
→
b ×

→
d .

Watch Video Solution

( ) ( ) ( )
| |

54. Let →a and
→
b be unit vectors such that →a +

→
b = √3. Then find the

value of 2→a + 5
→
b . 3→a +

→
b + →a ×

→
b

Watch Video Solution

| |
( ) ( )

55. uandv
are two non-collinear unit
vectors such that 
û + v̂

2
+ û × v̂ = 1.

Prove that û × v̂ =
û - v̂

2

.

Watch Video Solution

| |
| | | |

https://dl.doubtnut.com/l/_TmFWHAqX3OCN
https://dl.doubtnut.com/l/_oE1SeNYzQkpp
https://dl.doubtnut.com/l/_hVlfHbv7LBFe


56. In a △ ABCpoints D,E,F are taken on the sides BC,CA and AB

respectively such that 
BD
DC

=
CE
EA

=
AF
FB

= n prove that 

△ DEF =
n2 - n + 1

(n + 1)2 △ ABC

Watch Video Solution

57. Let A,B,C be points with position vectors

2î - ĵ + k̂, î + 2ĵ + k̂ and 3î + ĵ + 2k̂ respectively. Find the shortest distance

between point B and plane OAC.

Watch Video Solution

58. Let →a = xî + 12ĵ - k̂,
→
b = 2î + 2xĵ + k̂ and →c = î + k̂. If the ordered set 

→
b→c→a  is left handed, then find the value of x.

Watch Video Solution

[ ]

https://dl.doubtnut.com/l/_69tHG5YFA4wT
https://dl.doubtnut.com/l/_jDBk2ZU6jNKB
https://dl.doubtnut.com/l/_QYARhWfbHsdJ


59. If →a,
→
b and →c  are three non-coplanar vectors, then find the value of 

→a.
→
b × →c

→
b. →c × →a

+

→
b. →c × →a

→c . →a ×
→
b

+

→c .
→
b × →a

→a.
→
b × →c

Watch Video Solution

( )
( )

( )

( )
( )
( )

60. if the vectors 2î - 3ĵ, î + ĵ - k̂ and 3î - k̂ from three concurrent edges of

a parallelpiped, then find the volume of the parallelepied.

Watch Video Solution

61. The postion vectors of the four angular points of a tetrahedron are

A ĵ + 2k̂ , B 3î + k̂ , C 4î + 3ĵ + 6k̂ and D 2î + 3ĵ + 2k̂  find the

volume of the tetrahedron ABCD.

Watch Video Solution

( ) ( ) ( ) ( )

https://dl.doubtnut.com/l/_mFDMb6OSd7Qu
https://dl.doubtnut.com/l/_slJW6zdzWioa
https://dl.doubtnut.com/l/_FMuraWOvWyuV


62. Let →a,
→
b, →c  be three unit vectors and →a.

→
b = →a. →c = 0 . If the angle

between 
→
b and →c  is 

π
3

 then find the value of →a
→
b→c

Watch Video Solution

|[ ]|

63. Prove that →a +
→
b

→
b + →c→c + →a = 2 →a

→
b→c

Watch Video Solution

[ ] [ ]

64. Show that : 
→
l →m→n →a

→
b→c =

→
l . →a

→
l .

→
b

→
l . →c

→m. →a →m.
→
b →m. →c

→n. →a →n.
→
b →n. →c

Watch Video Solution

[ ][ ] | |

https://dl.doubtnut.com/l/_jQASbonU0T5H
https://dl.doubtnut.com/l/_05WMJARyU78V
https://dl.doubtnut.com/l/_A0t3m3wbv5mC


65. If →a = î + ĵ + k̂, b̂ = î - ĵ + k̂, →c = î + 2ĵ - k̂, then find the value of 

→a. →a →a.
→
b →a. →c

→
b. →a

→
b.

→
b

→
b. →c

→c . →a →c .
→
b →c . →c

Watch Video Solution

| |

66. The value of a so thast the volume of parallelpiped formed by vectors

î + aĵ + k̂, ĵ + ak̂, aî + k̂ becomes minimum is (A) √93  (B) 2 (C) 
1

√3
 (D) 3

Watch Video Solution

)

67. If →u, →v and →w are three non coplanar vectors then 

→u + →v - →w . →u - →v × →v - →w  equals (A) →u. →v × →w  (B) →u. →w × →v  (C) 

2→u. →v × →w  (D) 0

Watch Video Solution

( ) ( ) ( ) ( )

( )

https://dl.doubtnut.com/l/_2KK2ym4SMOnZ
https://dl.doubtnut.com/l/_a4JEISGr8FUA
https://dl.doubtnut.com/l/_rC5ShjsiOhjt
https://dl.doubtnut.com/l/_qmeIFdIVKqew


68. If →a and
→
b are two vectors, such that →a ×

→
b = 2 , then find the value

of →a
→
b→a ×

→
b .

Watch Video Solution

| |
[ ]

69. Find th altitude of a parallelepiped whose three coterminous edges

are vectors 
→
A = î + ĵ + k̂,

→
B = 2î + 4ĵ - k̂ and

→
C = î + ĵ + 3k̂with

→
A and

→
B as

the sides of the base of the parallelepiped .

Watch Video Solution

70. If →a
→
b→c = 2 , then find the value of →a + 2

→
b - →c →a -

→
b →a -

→
b - →c

Watch Video Solution

[ ] [( )( )( )]

71. If →a,
→
b and →c  are , mutually perpendicular vcetors and 

→a = α →a ×
→
b + β

→
b × →c + γ →c × →a and →a

→
b→c = 1 , then find the value( ) ( ) ( ) [ ]

https://dl.doubtnut.com/l/_qmeIFdIVKqew
https://dl.doubtnut.com/l/_R40j5liYAgFn
https://dl.doubtnut.com/l/_lqrElt3DsPvl
https://dl.doubtnut.com/l/_BxItyUPBj9cI


of α + β + γ

Watch Video Solution

72. If →a,
→
ba and →c  are non- coplanar vecotrs, then prove that 

∣
→a.

→
d

→
b × →c +

→
b.

→
d →c × →a + →c .

→
d →a ×

→
b  is independent of 

→
d

where 
→
d is a unit vector.

Watch Video Solution

( )( ) ( )( ) ( )( )

73. Prove that vectors
 →u = al + a1l1 î + am + a1m1 ĵ + an + a1n1 k̂

→v = bl + b1l1 î + bm + b1m1 ĵ + bn + b1n1 k̂

→w = cl + c1l1 î + cm + c1m1 ĵ + cn + c1n1 k̂ are coplanar.

Watch Video Solution

( ) ( ) ( )
( ) ( ) ( )
( ) ( ) ( )

74. Let G1, G2 and G3 be the centroids of the trianglular faces OBC,OCA

and OAB, respectively, of a tetrahedron OABC. If V1 denotes the volume of

https://dl.doubtnut.com/l/_BxItyUPBj9cI
https://dl.doubtnut.com/l/_lVkb4TzJEnFs
https://dl.doubtnut.com/l/_0p1vEYNJzXoR
https://dl.doubtnut.com/l/_QKg5DIAERqme


the tetrahedron OABC and V2 that of the parallelepiped with

OG1, OG2 and OG3 as three concurrent edges, then prove that 

4V1 = 9V2 .

Watch Video Solution

75. Prove that î × →a ×
→
i + ĵ × →a ×

→
j + k̂ × →a ×

→
k = 2→a

Watch Video Solution

( ) ( ) ( )

76. If î × →a - ĵ × î × →a - k̂ × ĵ +
→
k × →a -

→
i × k̂ = 0 , then find

vector →a.

Watch Video Solution

[ ( ) ] [ ( ) ] [( ) ]

77. Let vea,
→
b and →c  be any three vectors, then prove that 

→a ×
→
b

→
b × →c →c × →a = →a

→
b→c 2

Watch Video Solution

[ ] [ ]

https://dl.doubtnut.com/l/_QKg5DIAERqme
https://dl.doubtnut.com/l/_nlHlpEsEMwnd
https://dl.doubtnut.com/l/_6B5je6yB9J1G
https://dl.doubtnut.com/l/_faXa5Z4g8ctf


78. For any four vectors prove that 

→
b × →c . →a ×

→
d + →c × →a .

→
b ×

→
d + →a ×

→
b . →c ×

→
d = 0

Watch Video Solution

( ) ( ) ( ) ( ) ( ) ( )

79. If 
→
b and →c  are two non-collinear such that →a ∣ ∣

→
b × →c . Then prove

that →a ×
→
b . →a × →c  is equal to →a 2 →

b. →c  `

Watch Video Solution

( )
( ) ( ) | | ( )

80. Find the vector of length 3 unit which is perpendicular to î + ĵ + k̂ and

lies in the plane of î + ĵ + k̂ and 2î - 3ĵ

Watch Video Solution

https://dl.doubtnut.com/l/_faXa5Z4g8ctf
https://dl.doubtnut.com/l/_LWbywruPXfce
https://dl.doubtnut.com/l/_AQOKetkFKfEy
https://dl.doubtnut.com/l/_8gbjMppdiH80


81. Let â, b̂ ,and ĉ
be the non-coplanar unit
vectors. The angle between b̂

and ĉ is α
 , between ĉ and â is β
 and between â and b̂
 is γ
 . If 

A âcosα, 0 , B b̂cosβ, 0  and C ĉcosγ, 0 , 
 then show that in triangle 

ABC, 

â × b̂ × ĉ

sinA
=

b̂ × ĉ × â

sinB
=

ĉ × â × b̂

sinC

Watch Video Solution

( ) ( ) ( )

| ( )| | ( )| | ( )|

82. find the cosine of the angle between the vectors →a = 3 î+2 k̂ and 


→
b = 2î -2 ĵ + 4 k̂

Watch Video Solution

83. If 
→
b is not perpendicular to →c  . Then find the vector →r  satisfying the

equation →r ×
→
b = →a ×

→
b and →r . →c = 0

Watch Video Solution

https://dl.doubtnut.com/l/_zfwBkbVRSpE2
https://dl.doubtnut.com/l/_L6mwsIZwtQth
https://dl.doubtnut.com/l/_wOXqTF7gIMtp
https://dl.doubtnut.com/l/_3u0NfUk7mTqV


84. If →a and
→
b are two given vectors and k is any scalar,then find the

vector →r  satisfying →r × →a + k→r =
→
b.

Watch Video Solution

85. →r × →a =
→
b × →a, →r ×

→
b = →a ×

→
b, →a ≠

→
0,

→
b ≠

→
0, →a ≠ λ

→
b and →a  is not

perpendicular to 
→
b, then find →r  in terms of →a and

→
b.

Watch Video Solution

86. if vectors 3î - 2 ĵ + m k̂ and - 2î + ĵ + 4 hat k are perpendicular to

each other , find the value of m

Watch Video Solution

87. Let →a,
→
b and →c  be three non- coplanar vectors and →r  be any arbitrary

vector. Then →a ×
→
b × →r × →c +

→
b × →c × →r × →a + →c × →a →r ×

→
b  is

always equal to

( ) ( ) ( ) ( ) ( )( )

https://dl.doubtnut.com/l/_3u0NfUk7mTqV
https://dl.doubtnut.com/l/_EyFJI4R79WG4
https://dl.doubtnut.com/l/_G64Mxa5lDirz
https://dl.doubtnut.com/l/_JauTx6NZ7a6e


Watch Video Solution

88. If →a,
→
b and →c  are non coplanar and unit vectors such that 

→a ×
→
b × →c =

→
b + →c

√2
 then the angle between →a and

→
b is (A) 

3π
4

 (B) 
π
4

 (C) 

π
2  (D) π

Watch Video Solution

( )

89. Prove that

→
R +

→
R

.
→
β ×

→
β ×

→
α

→
α

→
α ×

→
β 2

+

→
R

.
→
α ×

→
α ×

→
β

→
β

→
α ×

→
β 2

=

→
R

→
α

→
β

→
α ×

→
β

→
α ×

→
β 2

Watch Video Solution

[ ( )]
| |

[ ( ) ]
| |

[ ]( )
| |

https://dl.doubtnut.com/l/_JauTx6NZ7a6e
https://dl.doubtnut.com/l/_5AVLmIN0gJVB
https://dl.doubtnut.com/l/_iBdk8iOWYddm


90. If →a,
→
b and →c  are three non-coplanar non-zero vectors, then prove that

→a. →a
→
b × →c + →a.

→
b →c × →a + →a. →c →a ×

→
b =

→
b→c→a →a

Watch Video Solution

( ) ( ) ( ) [ ]

91. Find a set of vectors reciprocal to the set - î + ĵ + k̂, î - ĵ + k̂, î + ĵ + k̂

Watch Video Solution

92. find the scalar and vector projection of 3î - ĵ + 4k̂on2î + 3ĵ - 6k̂

Watch Video Solution

93. If →a,
→
b, →c and →a′ ,

→
b′ , →c ′  are reciprocal system of vectors, then prove

that →a′ ×
→
b′ ×

→
b, × →c ′ + →c ′ × →a′ =

→a +
→
b + →c

→a
→
b→c

Watch Video Solution

[ ]

https://dl.doubtnut.com/l/_Nool9GXWDrm3
https://dl.doubtnut.com/l/_rS2HFy4LzfGO
https://dl.doubtnut.com/l/_vX3A0XMoFRHb
https://dl.doubtnut.com/l/_xK1sWGTKixgm


94. →a,
→
b and →c  are three non-coplanar vectors and →r . Is any arbitrary

vector. Prove that 
→
b→c→r →a + →c→a→r

→
b + →a

→
b→r →c = →a

→
b→c →r .

Watch Video Solution

[ ] [ ] [ ] [ ]

95. Find the angle between the following pairs of vectors

3î + 2ĵ - 6k̂, 4î - 3ĵ + k̂,
 î - 2ĵ + 3k̂, 3î - 2ĵ + k̂

Watch Video Solution

96. If →a,
→
b and →c  are non - zero vectors such that →a.

→
b = →a. →c ,then find the

goemetrical relation between the vectors.

Watch Video Solution

97. if →r .
→
i = →r .

→
j = →r .

→
k and →r = 3, then find vector→r .| |

https://dl.doubtnut.com/l/_xK1sWGTKixgm
https://dl.doubtnut.com/l/_nwg1RugxQJ0Q
https://dl.doubtnut.com/l/_BLIuiIQSoTr6
https://dl.doubtnut.com/l/_hxh82vTrK21M
https://dl.doubtnut.com/l/_9vegPqmUHrIT


Watch Video Solution

98. If →a,
→
b and →c  are unit vectors such that →a +

→
b + →c = 0, then the value

of →a.
→
b +

→
b. →c + →c . →a is

Watch Video Solution

99. if →a,
→
b and →c  are mutally perpendicular vectors of equal magnitudes,

then find the angle between vectors and→a +
→
b = →c .

Watch Video Solution

100. If →a +
→
b = →c and →a +

→
b = →c  then find the angle between →a and

→
b

.

Watch Video Solution

| | | | | |

https://dl.doubtnut.com/l/_9vegPqmUHrIT
https://dl.doubtnut.com/l/_4EmTipE3dfbe
https://dl.doubtnut.com/l/_5r3llHjLLxvg
https://dl.doubtnut.com/l/_M6OrYGRosNS5


101. If three unit vectors →a,
→
b and →c satisfy→a +

→
b + →c =

→
0. Then find the

angle between →a and
→
b.

Watch Video Solution

102. If θ is the angle between the unit vectors →a and
→
b, then prove that 


i. cos
θ
2

=
1
2

→a +
→
b  


ii. sin
θ
2

=
1
2

→a -
→
b

Watch Video Solution

( ) | |

( ) | |

103. find the projection of the vector î + 3ĵ = 7k̂ on the vector 7î - ĵ + 8k̂

Watch Video Solution

https://dl.doubtnut.com/l/_jnMQMOisPdGR
https://dl.doubtnut.com/l/_ulnFWY87YJQR
https://dl.doubtnut.com/l/_4CGN9C6fl8NK


104. If the scalar projection of vector xî - ĵ + k̂1 on vector 2î - ĵ + 5k̂is
1

√30
.

The find the value of x.

Watch Video Solution

105. If →a = xî + (x - 1)ĵ + k̂ and
→
b = (x + 1)î + ĵ + ak̂ make an acute angle 

∀x ∈ R,  then find the values of a.

Watch Video Solution

106. If →a.
→
i = →a. î + ĵ = →a. î + ĵ + k̂  . Then find the unit vector →a.

Watch Video Solution

( ) ( )

107. Prove by vector method that
cos(A + B) = cosAcosB - sinAsinB
.

Watch Video Solution

https://dl.doubtnut.com/l/_3E12ooaupZ6c
https://dl.doubtnut.com/l/_H071KWqYQUdD
https://dl.doubtnut.com/l/_63nsAgXizIyS
https://dl.doubtnut.com/l/_HdcSZaHbD8BP


108. In any triangle ABC, 
prove the projection
 formulaa = bcosC + ccosB

using vector method.

Watch Video Solution

109. Prove that an angle
 inscribed in a semi-circle is a right angle using

vector method.

Watch Video Solution

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

diagonals are equal, is a
rectangle

Watch Video Solution

111. If a + 2b + 3c = 4, 
then find the least value
of a2 + b2 + c2
.

Watch Video Solution

https://dl.doubtnut.com/l/_34ZQG9kQJeJZ
https://dl.doubtnut.com/l/_O5YyrSy6G1L8
https://dl.doubtnut.com/l/_IiZaIC6eF3zp
https://dl.doubtnut.com/l/_ZCElRQt7Spp1


112. about to only mathematics

Watch Video Solution

113. Vectors →a,
→
b and →c  are of the same length and when taken pair-wise

they form equal angles. If →a = î + ĵ and
→
b = ĵ + k̂ then find vector →c .

Watch Video Solution

114. If →a,
→
b and →c  are three mutually perpendicular unit vectors and 

→
d is a

unit vector which makes equal angle with →a,
→
b and →c , then find the value

of →a +
→
b + →c +

→
d 2.

Watch Video Solution

| |

https://dl.doubtnut.com/l/_ZCElRQt7Spp1
https://dl.doubtnut.com/l/_fLW5Ys3Q2Q5e
https://dl.doubtnut.com/l/_lLx283JuW0WR
https://dl.doubtnut.com/l/_ou2uLgrnZOo6


115. A particle acted upon by constant forces 4î + ĵ - 3k̂ and 3î + ĵ - k̂ is

displaced from the point î + 2ĵ + 3k̂ to point 5î + 4ĵ + k̂. The total work

done by the forces in SI unit is

Watch Video Solution

116. If →a,
→
b, →c  are mutually perpendicular vectors of equal magnitudes,

show that the vector →a +
→
b + →c  is equally inclined to →a,

→
b and →c .

Watch Video Solution

117. If →a = 4î + 6ĵ and
→
b = 3î + 4k̂ find the vector component of →a along 

→
b.

Watch Video Solution

118. If →a =
→
b = →a +

→
b = 1 then find the value of →a -

→
b

Watch Video Solution

| | | | | | | |

https://dl.doubtnut.com/l/_UE5mfDNjok9W
https://dl.doubtnut.com/l/_HBBOoebxavpr
https://dl.doubtnut.com/l/_GVzTC9b9W0g1
https://dl.doubtnut.com/l/_6ejGL4JerizS


119. If →a = - î + ĵ + k̂ and
→
b = 2î + 0ĵ + k̂ then find vector →c  satisfying the

following conditions, (i) that it is coplaner with →a and
→
b , (ii) that it is ⊥

to 
→
b and (iii) that →a. →c = 7.

Watch Video Solution

120. Let →a,
→
b and →care vectors such that 

→a = 3,
→
b = 4 and →c = 5, and →a +

→
b  is perpendicular to →c ,

→
b + →c

is perpendiculatr to →a and →c + →a  is perpendicular to 
→
b. Then find the

value of →a +
→
b + →c .

Watch Video Solution

| | | | | | ( ) ( )
( )

| |

121. Prove that in a tetrahedron if two pairs of opposite edges are

perpendicular, then the thrid pair is also perpendicular.

Watch Video Solution

https://dl.doubtnut.com/l/_6ejGL4JerizS
https://dl.doubtnut.com/l/_JVLIzKgb6oln
https://dl.doubtnut.com/l/_UANcEl9AFqUj
https://dl.doubtnut.com/l/_To6skm26Ywip


122. In isosceles triangle ABC 
→
AB =

→
BC = 8 a point E divides AB

internally in the ratio 1:3, then find the angle between 
→
CE and

→
CA ( where

→
CA = 12)

Watch Video Solution

| | | |

| |

123. An arc AC of a circle subtends a right angle at then the center O. the

point B divides the arc in the ratio 1: 2, If 
→
OA = a&

→
OB = b. then the vector

→
OC in terms of a&b, is

Watch Video Solution

124. Vector 
→
OA = î + 2ĵ + 2k̂
 turns through a right angle
passing through

the positive x-axis on the way. Show that the vector in its new position is

https://dl.doubtnut.com/l/_To6skm26Ywip
https://dl.doubtnut.com/l/_uIK0g16ppcal
https://dl.doubtnut.com/l/_h0F97Vb58PnD
https://dl.doubtnut.com/l/_CWy6r4JHwafl


4î - ĵ - k̂

√2

.

Watch Video Solution

125. The base of the pyramid AOBC
 is an equilateral triangle OBC
 with

each side equal to 4√2, O
is the origin of reference,
AO
is perpendicualar

to the
 plane of OBC
 and 
→
AO = 2. 
 Then find the cosine of the
 angle

between the skew straight lines, one passing though A
and the midpoint

of OBand
the other passing through O
and the mid point of BC
.

Watch Video Solution

| |

126. Find →a ×
→
b , if →a = 2î - 7ĵ + 7k̂ and 

→
b = 3î - 2ĵ + 2k̂

Watch Video Solution

| |

https://dl.doubtnut.com/l/_CWy6r4JHwafl
https://dl.doubtnut.com/l/_2fZoUHwQpEXT
https://dl.doubtnut.com/l/_pgk9UqzTgDCm


127. Let the vectors →a and
→
b be such that →a = 3 and

→
b =

√2

3
then|→a ×

→
b

is a unit vector. If the angle between →a and
→
b is ?

Watch Video Solution

| | | |

128. Show that →a -
→
b × →a +

→
b = 2 →a ×

→
b

Watch Video Solution

( ) ( ) ( )

129. Let →a = î + 4ĵ + 2k̂,
→
b = 3î - 2ĵ + 7k̂ and →c = 2î - 2ĵ + 4k̂ . Find a vector 

→
d which perpendicular to both →a and

→
b and →c .

→
d = 15.

Watch Video Solution

130. If A, BandC
 are the vetices of a
 triangle ABC, 
 then prove sine rule 

a
sinA

=
b

sinB
=

c
sinC

.

W t h Vid S l ti

https://dl.doubtnut.com/l/_MNAOsADKJfBs
https://dl.doubtnut.com/l/_ujyfGyctBYFo
https://dl.doubtnut.com/l/_KReD3wzWBn0o
https://dl.doubtnut.com/l/_e6f0VAjfNN08


Watch Video Solution

131. Using cross product of vectors , prove that

(sinA + B) - sinAcosB + cosAsinB .

Watch Video Solution

132. Find a unit vector
 perpendicular to the plane determined by the

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

Watch Video Solution

133. If →a and
→
b are two vectors , then prove that 

→a ×
→
b 2 =

→a. →a →a.
→
b

→
b. →a

→
b.

→
b

Watch Video Solution

( ) | |

https://dl.doubtnut.com/l/_e6f0VAjfNN08
https://dl.doubtnut.com/l/_w6EguHICKDoa
https://dl.doubtnut.com/l/_EDNPluv58236
https://dl.doubtnut.com/l/_4UgMAum1K62P


134. If →a = 2 then find the value of →a ×
→
i 2 + →a ×

→
j 2 + →a ×

→
k 2

Watch Video Solution

| | | | | | | |

135. →r × →a =
→
b × →a, →r ×

→
b = →a ×

→
b, →a ≠

→
0,

→
b ≠

→
0, →a ≠ λ

→
b and →a  is not

perpendicular to 
→
b, then find →r  in terms of →a and

→
b.

Watch Video Solution

136. A, B, CandD
 are any four points in the
 space, then prove that 

→
AB ×

→
CD +

→
BC ×

→
AD +

→
CA ×

→
BD = 4
(area of ABC
.)

Watch Video Solution

| |

137. If →a,
→
b and →c  are the position vectors of the vertices A,B and C.

respectively of △ ABC. Prove that the perpendicualar distance of the

https://dl.doubtnut.com/l/_FkFBQrsq2c3o
https://dl.doubtnut.com/l/_dw3dGN0rZbSZ
https://dl.doubtnut.com/l/_az21phvSd8u2
https://dl.doubtnut.com/l/_LwsSqb1587vW


vertex A from the base BC of the triangle ABC is 

→a ×
→
b +

→
b × →c + →c × →a

→c -
→
b

Watch Video Solution

| |
| |

138. Using vectors, find the area of the triangle with vertices

A(1, 1, 2),  B(2, 3, 5)and C(1, 5, 5)

Watch Video Solution

139. Find the area of the parallelogram whose adjacent sides are given by

the vectors →a = î - ĵ + 3k̂ and
→
b = 2î - 7ĵ + k̂`

Watch Video Solution

140. find the area of a parallelogram whose diagonals are

→a = 3î + ĵ - 2k̂ and
→
b = î - 3ĵ + 4k̂.

Watch Video Solution

https://dl.doubtnut.com/l/_LwsSqb1587vW
https://dl.doubtnut.com/l/_tDZ9zlRyIVY8
https://dl.doubtnut.com/l/_6jFiNBcorUtU
https://dl.doubtnut.com/l/_SWc4L9aVfyIE


141. Let →a,
→
b and →c  be three vectors such that 

→a ≠ 0, →a = →c = 1,
→
b = 4 and

→
b × →c = √15. If 

→
b - 2→c = λ→a then find

the value of λ .

Watch Video Solution

| | | | | | | |

142. Find the moment about (1,-1,-1) of the force 3î + 4ĵ - 5k̂ acting at

(1,0,-2)

Watch Video Solution

143. A rigid body is spinning
 about a fixed point (3,-2,-1) with an angular

velocity of 4 rad/s, the axis
 of rotation being in the direction of (1,2,-2).

Find the velocity of the
particle at point (4,1,1).

Watch Video Solution

https://dl.doubtnut.com/l/_SWc4L9aVfyIE
https://dl.doubtnut.com/l/_T2afccivRrnh
https://dl.doubtnut.com/l/_d29ypfSZDWh3
https://dl.doubtnut.com/l/_06fr5iYC0ORW
https://dl.doubtnut.com/l/_8EUN39EMBTbn


144. If →a ×
→
b = →c ×

→
d and →a × →c =

→
b ×

→
d show that →a -

→
d  is parallel to 

→
b - →c .

Watch Video Solution

( )
( )

145. Show by a numerical example
 and geometrically also that

→a ×
→
b = →a × →c 
does not imply 

→
b =

→
⋅

Watch Video Solution

146. If →a,
→
b, →c and

→
d are the position vectors of the vertices of a cycle

quadrilateral ABCD, prove that

→a ×
→
b +

→
b ×

→
d +

→
d × →a

→
b - →a .

→
d - →a

+

→
b × →c + →c ×

→
d +

→
d ×

→
b

→
b - →c .

→
d - →c

=0

Watch Video Solution

| |
( ) ( )

| |
( ) ( )

https://dl.doubtnut.com/l/_8EUN39EMBTbn
https://dl.doubtnut.com/l/_vHIldlvVTUzQ
https://dl.doubtnut.com/l/_NaWQUmzUSfEs


147. The postion vectors of the vertices of a quadrilateral with A as origin

are B
→
b , D

→
d and C l

→
b + m

→
d  . Prove that the area of the

quadrilateral is 
1
2

(l + m)
→
b ×

→
d .

Watch Video Solution

( ) ( ) ( )
| |

148. Let →a and
→
b be unit vectors such that →a +

→
b = √3. Then find the

value of 2→a + 5
→
b . 3→a +

→
b + →a ×

→
b

Watch Video Solution

| |
( ) ( )

149. û and v̂ are two non-collinear unit vectors such that

û + v̂
2

+ û × →v = 1. Prove that û × v̂ =
û - v̂

2

Watch Video Solution

| | | | | |

https://dl.doubtnut.com/l/_8pJVuAhLpbQS
https://dl.doubtnut.com/l/_H2AEZaH9Bfc8
https://dl.doubtnut.com/l/_ZuKGnDNk9Pek


150. In a △ ABCpoints D,E,F are taken on the sides BC,CA and AB

respectively such that 
BD
DC

=
CE
EA

=
AF
FB

= n prove that 

△ DEF =
n2 - n + 1

(n + 1)2 △ ABC

Watch Video Solution

151. Let A,B,C be points with position vectors

2î - ĵ + k̂, î + 2ĵ + 3k̂ and 3î + ĵ + 2k̂ respectively. Find the shortest

distance between point B and plane OAC.

Watch Video Solution

152. Let →a = xî + 12ĵ - k̂,
→
b = 2î + 2xĵ + k̂ and →c = î + k̂. If the ordered set 

→
b→c→a  is left handed, then find the value of x.

Watch Video Solution

[ ]

https://dl.doubtnut.com/l/_Gi9plhnmjhAt
https://dl.doubtnut.com/l/_FiwU3aZ8zkoi
https://dl.doubtnut.com/l/_2LXWb7x1z3g6


153. If →a,
→
b and →c  are three non-coplanar vectors, then find the value of 

→a.
→
b × →c

→
b. →c × →a

+

→
b. →c × →a

→c . →a ×
→
b

+

→c .
→
b × →a

→a.
→
b × →c

Watch Video Solution

( )
( )

( )

( )
( )
( )

154. if the vectors 2î - 3ĵ, î + ĵ - k̂ and 3î - k̂ from three concurrent edges

of a parallelpiped, then find the volume of the parallelepied.

Watch Video Solution

155. The postion vectors of the four angular points of a tetrahedron are

A ĵ + 2k̂ , B 3î + k̂ , C 4î + 3ĵ + 6k̂ and D 2î + 3ĵ + 2k̂  find the

volume of the tetrahedron ABCD.

Watch Video Solution

( ) ( ) ( ) ( )

https://dl.doubtnut.com/l/_D35dDwwTmY64
https://dl.doubtnut.com/l/_EtUPwWgR9iE2
https://dl.doubtnut.com/l/_q42a4D16vSp1


156. Let →a,
→
b, →c  be three unit vectors and →a.

→
b = →a. →c = 0 . If the angle

between 
→
b and →c  is 

π
3

 then find the value of →a
→
b→c

Watch Video Solution

|[ ]|

157. Prove that →a +
→
b

→
b + →c→c + →a = 2 →a

→
b→c

Watch Video Solution

[ ] [ ]

158. Prove that 
→
l →m→n →a

→
b→c =

→
l . →a

→
l .

→
b

→
l . →c

→m. →a →m.
→
b →m. →c

→n. →a →n.
→
b →n. →c

Watch Video Solution

[ ][ ] | |

https://dl.doubtnut.com/l/_uaraJCcM03rz
https://dl.doubtnut.com/l/_tLhhdmz3fbiW
https://dl.doubtnut.com/l/_tqQcVrHDzvyK


159. If →a = î + ĵ + k̂, b̂ = î - ĵ + k̂, →c = î + 2ĵ - k̂, then find the value of 

→a. →a →a.
→
b →a. →c

→
b. →a

→
b.

→
b

→
b. →c

→c . →a →c .
→
b →c . →c

Watch Video Solution

| |

160. Find the value of a so that the volume of the parallelopiped formed

by vectors î + aĵ + k̂, ĵ + ak̂ and aî + k̂ becomes minimum.

Watch Video Solution

161. If →u, →v and →w
 are three non-coplanar
 vectors, then prove that


→u + →v - →w . →u - →v × →v - →w = →u. →v × →w

Watch Video Solution

( ) [[( ) ( )]]

https://dl.doubtnut.com/l/_8pvGxM1m5p0h
https://dl.doubtnut.com/l/_mL2Xi1p0nmBZ
https://dl.doubtnut.com/l/_dGvzxMDLVfsq


162. If →a and
→
b are two vectors, such that →a ×

→
b = 2 , then find the value

of →a
→
b→a ×

→
b .

Watch Video Solution

| |
[ ]

163. Find the altitude of a parallelopiped whose three coterminous edges

are vectors 
→
A = î + ĵ + k̂,

→
B = 2î + 4ĵ - k̂ and

→
C = î + ĵ + 3k̂ with 

→
A and

→
B as

the sides of the base of the parallelopiped .

Watch Video Solution

164. If →a
→
b→c = 2 , then find the value of 

→a + 2
→
b - →c →a -

→
b →a -

→
b - →c

Watch Video Solution

[ ]
[( )( )( )]

https://dl.doubtnut.com/l/_9TEmHrTnoIrU
https://dl.doubtnut.com/l/_hynyNznSl5fM
https://dl.doubtnut.com/l/_0k8WoPp4s8nR


165. If →a,
→
b, →c  are mutually perpendicular vector and 

→a = α →a ×
→
b + β

→
b × →c + γ →c × →a and →a

→
b→c = 1then

→
α +

→
β +

→
γ =  (A) 

→a 2 (B) - →a 2 (C) 0 (D) none of these

Watch Video Solution

( ) ( ) ( ) [ ]
| | | |

166. i. If →a,
→
b and →c  are non-coplanar vectors, prove that vectors 

3→a - 7
→
b - 4→c , 3→a - 2

→
b + →c and →a +

→
b + 2→c  are coplanar.

Watch Video Solution

167. Prove that vectors 

→u = al + a1l1 î + am + a1m1 ĵ + an + a1n1 k̂ 


→v = bl + b1l1 î + bm + b1m1 ĵ + bn + b1n1 k̂ 


→w = wl + c1l1 î + cm + c1m1 ĵ + cn + c1n1 k̂

Watch Video Solution

( ) ( ) ( )
( ) ( ) ( )
( ) ( ) ( )

https://dl.doubtnut.com/l/_yupuAYEEtTcC
https://dl.doubtnut.com/l/_dPpfmjjnkabu
https://dl.doubtnut.com/l/_yQ6uGElCcgoe
https://dl.doubtnut.com/l/_HFTGUPqQ5YPS


168. Let G1, G2andG3
 be the centroids of the
 triangular faces 

OBC, OCAandOAB, 
 respectively, of a tetrahedron OABC
.

 If V1
 denotes

the volumes of the
 tetrahedron OABCandV2
 that of the parallelepiped

with OG1, OG2andOG3
 as three concurrent edges,
 then prove that 

4V1 = 9V2

.

Watch Video Solution

169. Prove that î × →a ×
→
i + ĵ × →a ×

→
j + k̂ × →a ×

→
k = 2→a

Watch Video Solution

( ) ( ) ( )

170. If î × →a - ĵ × î + ĵ × →a - k̂ × ĵ +
→
k × →a -

→
i × k̂ = 0 , then

find vector →a.

Watch Video Solution

[ ( ) ] [ ( ) ] [( ) ]

https://dl.doubtnut.com/l/_HFTGUPqQ5YPS
https://dl.doubtnut.com/l/_DDoVVqBYA4FZ
https://dl.doubtnut.com/l/_Y1jk98CZl5WE


171. Prove that: →a ×
→
b

→
b × →c→c × →a = →a

→
b→c 2

Watch Video Solution

[ ] [ ]

172. For any four vectors prove that 

→
b × →c . →a ×

→
d + →c × →a .

→
b ×

→
d + →a ×

→
b . →c ×

→
d = 0

Watch Video Solution

( ) ( ) ( ) ( ) ( ) ( )

173. If 
→
b and →c  are two non-collinear such that →a ∣ ∣

→
b × →c . Then prove

that →a ×
→
b . →a × →c  is equal to →a 2 →

b. →c  `

Watch Video Solution

( )
( ) ( ) | | ( )

174. Find the vector of length 3 unit which is perpendicular to î + ĵ + k̂

and lies in the plane of î + ĵ + k̂ and 2î - 3ĵ

Watch Video Solution

https://dl.doubtnut.com/l/_LjoReCmDCTxH
https://dl.doubtnut.com/l/_DR7WZ3te9CiD
https://dl.doubtnut.com/l/_iDXfzznXkJqA
https://dl.doubtnut.com/l/_Poz3aV4yoojE


175. Let â, b̂ ,and ĉ
be the non-coplanar unit
vectors. The angle between b̂

and ĉ is α
 , between ĉ and â is β
 and between â and b̂
 is γ
 . If 

A âcosα, 0 , B b̂cosβ, 0  and C ĉcosγ, 0 , 
 then show that in triangle 

ABC, 

â × b̂ × ĉ

sinA =
b̂ × ĉ × â

sinB =
ĉ × â × b̂

sinC

Watch Video Solution

( ) ( ) ( )

| ( )| | ( )| | ( )|

176. If →a,
→
b and →c  are three non-coplannar vectors, then prove that 

â × b̂ × ĉ

sinA
=

b̂ × ĉ × â

sinB
=

ĉ × â × b̂

sinC
=

∏ â × b̂ × ĉ

∑ n̂1sinαcosβcosγ

Watch Video Solution

| ( )| | ( )| | ( )| | ( )|
| |

177. If 
→
b is not perpendicular to →c  . Then find the vector →r  satisfying the

equation →r ×
→
b = →a ×

→
b and →r . →c = 0

Watch Video Solution

https://dl.doubtnut.com/l/_Poz3aV4yoojE
https://dl.doubtnut.com/l/_HxCmYEwzPDIh
https://dl.doubtnut.com/l/_rlEUrBB5awpZ
https://dl.doubtnut.com/l/_ohXPOF8iemhz


Watch Video Solution

178. If →a and
→
b are two given vectors and k is any scalar,then find the

vector →r  satisfying →r × →a + k→r =
→
b.

Watch Video Solution

179. If →r . →a = 0, →r .
→
b = 1 and →r→a

→
b = 1, →a.

→
b ≠ 0, →a.

→
b 2 - →a 2 →

b 2 = 1,

then find →r  in terms of →a and
→
b.

Watch Video Solution

[ ] ( ) | | | |

180. If vector →x  satisfying →x × →a + →x .
→
b →c =

→
d is given by 

→x = λ→a + →a ×

→a ×
→
d × →c

→a. →c →a 2
, then find out the value of λ

Watch Video Solution

( )
( )

( )| |

https://dl.doubtnut.com/l/_ohXPOF8iemhz
https://dl.doubtnut.com/l/_6pwC5qwWS9Dl
https://dl.doubtnut.com/l/_emO9j84w985z
https://dl.doubtnut.com/l/_HM7YdG9KgiGe


181. →a,
→
b and →c  are three non-coplanar vectors and →r . Is any arbitrary

vector. Prove that 
→
b→c→r →a + →c→a→r

→
b + →a

→
b→r →c = →a

→
b→c →r .

Watch Video Solution

[ ] [ ] [ ] [ ]

182. If →a,
→
b and →c  are non -coplanar unit vectors such that 

→a ×
→
b × →c =

→
b × →c

√2
,

→
b and →c  are non- parallel , then prove that the

angle between →a and
→
bis3π /4

Watch Video Solution

( )

183. Prove that

→
R +

→
R

.
→
β ×

→
β ×

→
α

→
α

→
α ×

→
β 2

+

→
R

.
→
α ×

→
α ×

→
β

→
β

→
α ×

→
β 2

=

→
R

→
α

→
β

→
α ×

→
β

→
α ×

→
β 2

Watch Video Solution

[ ( )]
| |

[ ( ) ]
| |

[ ]( )
| |

https://dl.doubtnut.com/l/_zp8E9bVsYVdY
https://dl.doubtnut.com/l/_X9pTHe6GlXiy
https://dl.doubtnut.com/l/_udWVHKZo1OJT


184. If →a,
→
b and →c  are three non-coplanar non-zero vectors, then prove

that →a. →a
→
b × →c + →a.

→
b →c × →a + →a. →c →a ×

→
b =

→
b→c→a →a

Watch Video Solution

( ) ( ) ( ) [ ]

185. Find a set of vectors reciprocal to the set - î + ĵ + k̂, î + k̂, î + ĵ + k̂

Watch Video Solution

186. Let →a,
→
b and →c  be a set of non- coplanar vectors and →a′

→
b′ and →c ′  be

its reciprocal set. 

prove that →a =

→
b′ × →c ′

→a′
→
b′ →c ′

,
→
b =

→c ′ × →a′

→a′
→
b′ →c ′

and →c =
→a′ ×

→
b′

→a′
→
b′ →c ′

Watch Video Solution

[ ] [ ] [ ]

https://dl.doubtnut.com/l/_v4GaQE67amBR
https://dl.doubtnut.com/l/_k3VRTSqReesX
https://dl.doubtnut.com/l/_A12exVlku1Wz


Exercise 2.1

187. If →a,
→
b, →c and →a′ ,

→
b′ , →c ′  are reciprocal system of vectors, then prove

that →a′ ×
→
b′ +

→
b′ × →c ′ + →c ′ × →a′ =

→a +
→
b + →c

→a
→
b→c

Watch Video Solution

[ ]

188. If →a,
→
b and →c  be three non-coplanar vectors and a',b' and c' constitute

the reciprocal system of vectors, then prove that 

i. →r = →r . →a′ →a + →r .
→
b′

→
b + →r . →c ′ →c  


ii. →r = →r . →a →a′ + →r .
→
b

→
b′ + →r . →c →c ′

Watch Video Solution

( ) ( ) ( )

( ) ( ) ( )

1. Find `|veca| and |vecb| if (veca+vecb).(veca-vecb)=8 and |veca|=8|vecb|.

Watch Video Solution

https://dl.doubtnut.com/l/_UZl4q5Wnm9Fq
https://dl.doubtnut.com/l/_8IQl2YnBi3NO
https://dl.doubtnut.com/l/_iPy3c3PzpJz9


2. Show that →a
→
b +

→
b →a is perpendicular to →a

→
b -

→
b →a for any two non

zero vectors `veca and vecb.

Watch Video Solution

| | | | | | | |

3. If the vectors A, B, C
 of a triangle ABC
 are (1, 2, 3), ( - 1, 0, 0), (0, 1, 2),

respectively then find ∠ABC
.

Watch Video Solution

4. If →a = 3,
→
b = 4 and the angle between →a and

→
bis120 ∘  . Then find the

value of 4→a + 3
→
b

Watch Video Solution

| | | |
| |

https://dl.doubtnut.com/l/_iPy3c3PzpJz9
https://dl.doubtnut.com/l/_XlhxJAmrj7gv
https://dl.doubtnut.com/l/_MdK7w4idA5M0
https://dl.doubtnut.com/l/_UzhCyn30JTHw


5. If vectors î - 2xĵ - 3yk̂ and î + 3xĵ + 2yk̂ are orthogonal to each other,

then find the locus of th point (x,y).

Watch Video Solution

6. Let →a
→
b and →c  be pairwise mutually perpendicular vectors, such that 

→a = 1,
→
b = 2, →c = 2, the find the length of →a +

→
b + →c .

Watch Video Solution

| | | | | |

7. If →a +
→
b + →c = 0, →a = 3,

→
b = 5, →c = 7 , then find the angle between 

→a and
→
b.

Watch Video Solution

| | | | | |

8. If the angle between unit vectors →a and
→
bis60 ∘  . Then find the value of 

→a -
→
b .| |

https://dl.doubtnut.com/l/_n68hXgiLS5W7
https://dl.doubtnut.com/l/_2he3oxQvUCSa
https://dl.doubtnut.com/l/_KDRGj6idAr3J
https://dl.doubtnut.com/l/_ECD12klHHKcq


Watch Video Solution

9. Let →u = î + ĵ, →v = î - ĵ and →w = î + 2ĵ + 3k̂. If n̂ is a unit vector such that 

→u. n̂ = 0 and →v . n̂ = 0, →w. n̂  is equal to (A) 0 (B) 1 (C) 2 (D) 3

Watch Video Solution

| |

10. A, B, C, D
are any four points, prove
that 
→
AB

.
→
CD +

→
BC

.
→
AD +

→
CA

.
→
BD = 0.

Watch Video Solution

11. P(1, 0, - 1), Q(2, 0, - 3), R( - 1, 2, 0)andS(, - 2, - 1), 
 then find the

projection
length of 
→
PQon

→
RS

.

Watch Video Solution

https://dl.doubtnut.com/l/_ECD12klHHKcq
https://dl.doubtnut.com/l/_xrhbbZe2TrP5
https://dl.doubtnut.com/l/_wKvZskSanbKC
https://dl.doubtnut.com/l/_F5ZoDAewJIbn


12. If the vectors 3→p + →q; 5p - 3→qand2→p + →q; 3→p - 2→q
 are pairs of mutually

perpendicular vectors, then find the angle between vectors →pand→q
.

Watch Video Solution

13. Let 
→
A and

→
B be two non-parallel unit vectors in a plane. If α

→
A +

→
B

bisects the internal angle between 
→
A and

→
B then find the value of α.

Watch Video Solution

( )

14. Let →a,
→
b and →c  be unit vectors such that 

→a +
→
b + →c = →x , →a. →x = 1,

→
b. →x =

3
2

, →x = 2 then find theh angle between 

→c and →x .

Watch Video Solution

| |

https://dl.doubtnut.com/l/_c91xkZLKlfcV
https://dl.doubtnut.com/l/_X5d47hr23Gwl
https://dl.doubtnut.com/l/_lORyYZ1C8fwn


15. If →a and
→
b are unit vectors, then find the greatest value of 

→a +
→
b + →a -

→
b  .

Watch Video Solution

| | | |

16. Constant forces P1 = î - ĵ + k̂, P2 = - î + 2ĵ - îk and P3 = ĵ - k̂ act on a

particle at a point A . Determine the work done when particle is displaced

from position A 4î - 3ĵ - 2k̂ toB 6î + ĵ - 3k̂

Watch Video Solution

( ) ( )

17. Find →a and
→
b , if →a +

→
b . →a -

→
b = 8 and →a = 8

→
b

Watch Video Solution

| | | | ( ) ( ) | | | |

https://dl.doubtnut.com/l/_Lp7o3NyWpeXZ
https://dl.doubtnut.com/l/_pJV2dpiUDdov
https://dl.doubtnut.com/l/_rjYuAWPLqUQf


Exercise 2.2

18. If A,B, C and D are four distinct points in space that 
→
AB is not

perpendicular to 
→
CD and satisfies (AB). (CD) = k

→
AD

2
+

→
BC

2
-

→
BD

2
,

then find the value of k .

Watch Video Solution

( | | | | | | )

1. If →a = 2î + 3ĵ - 5k̂,
→
b = mî + nĵ + 12k̂ and →a ×

→
b =

→
0 then find (m,n)

Watch Video Solution

2. Find →a.
→
b if →a = 2,

→
b = 5, and →a ×

→
b = 8

Watch Video Solution

| | | | | |

https://dl.doubtnut.com/l/_hxPifCf30uEP
https://dl.doubtnut.com/l/_jUVsqy5q9PdC
https://dl.doubtnut.com/l/_jwqxqMGkHkNn


3. If →a ×
→
b =

→
b × →c ≠ 0 where →a,

→
b and →c  are coplanar vectors, then for

some scalar k prove that →a + →c = kb
→
b.

Watch Video Solution

4. If →a = 2
→
i + 3

→
j -

→
k ,

→
b = -

→
i + 2

→
j - 4

→
k and →c =

→
i +

→
j +

→
k , then find the

value of →a ×
→
b . →a × →c

Watch Video Solution

( ) ( )

5. If the vectors →c ,  →a = xî + yĵ + zk̂ and
→
b = ĵ are such that →a, →c and

→
b

form a right handed system then →c  is

A. (a) zî - xk̂

B. (b) 
→
0

C. (c) yĵ

D. (d) -zî + xk̂

https://dl.doubtnut.com/l/_UDcKMttsLpHc
https://dl.doubtnut.com/l/_Xut0EXKcPlde
https://dl.doubtnut.com/l/_sfByLJb2vROg


Watch Video Solution

6. given that →a.
→
b = →a. →c , →a ×

→
b = →a × →c and →a is not a zero vector. Show

that 
→
b = →c .

Watch Video Solution

7. Show that →a -
→
b × →a +

→
b = 2→a ×

→
b and give a genometrical

interpretation of it.

Watch Video Solution

( ) ( )

8. If →x and →y  are unit vectors and →z =
2

√7
 such that →z + →z × →x = →y  then

find the angle θ between →x and →z

Watch Video Solution

| |

https://dl.doubtnut.com/l/_sfByLJb2vROg
https://dl.doubtnut.com/l/_0VZg440EVDe9
https://dl.doubtnut.com/l/_SCsTjC6qsFT5
https://dl.doubtnut.com/l/_4Xp1FrGxM8Bi


9. prove that →a. î →a × î + →a. ĵ →a × ĵ + →a. k̂ →a × k̂ =
→
0

Watch Video Solution

( )( ) ( )( ) ( )( )

10. Let →a,
→
b and →c  be three non-zero vectors such that 

→a +
→
b + →c =

→
0 and λ

→
b × →a +

→
b × →c + →c × →a =

→
0  then find the value of λ.

Watch Video Solution

11. A particle has an angular
 speed of 3 rad/s and the axis of rotation

passes through the points (1, 1, 2)and(1, 2, - 2)
.

 Find the velocity of the

particle at point P(3, 6, 4)
.

Watch Video Solution

12. Let vea,
→
b and →c  be unit vectors such that →a.

→
b = 0 = →a. →c . It the angle

between 
→
b and →cis

π
6

 then find →a.

https://dl.doubtnut.com/l/_NYZl8ra6u2jH
https://dl.doubtnut.com/l/_2KejlT8r5pGM
https://dl.doubtnut.com/l/_e7G0TMu5FYKt
https://dl.doubtnut.com/l/_CnCctRFayMWf


Exercise 2.3

Watch Video Solution

13. If →a ×
→
b 2 + →a.

→
b 2 = 144 and →a = 4, then

→
b  is equal to ……..

Watch Video Solution

| | ( ) | | | |

14. Given →a =
→
b = 1 and →a +

→
b = √3if→c  is a vector such that 

→c - →a - 2
→
b = 3 →a ×

→
b  then find the value of →c . Vecb.

Watch Video Solution

| | | | | |
( )

15. Find the moment of 
→
F
about point (2, -1, 3),
where force 

→
F = 3î + 2ĵ - 4k̂

is acting on point (1, -1,
2).

Watch Video Solution

https://dl.doubtnut.com/l/_CnCctRFayMWf
https://dl.doubtnut.com/l/_TKEjdThw3M48
https://dl.doubtnut.com/l/_DHWpvFBCve8N
https://dl.doubtnut.com/l/_qJ8wTtA2neUQ


1. If →a,
→
b, →c and

→
d are four non-coplanar unit vectors such that 

→
d makes

equal angles with all the three vectors →a,
→
b, →c  then prove that 

→
d→a

→
b =

→
d→c

→
b =

→
d→c→a

Watch Video Solution

[ ] [ ] [ ]

2. prove that if 
→
l →m→n  are three non-coplanar vectors, then 

→
l →m→n →a ×

→
b =

→
l . →a

→
l .

→
b

→
l

→m. →a →m.
→
b →m

→n. →a →n.
→
b →n

Watch Video Solution

[ ]

[ ]( ) | |

3. if the volume of a parallelpiped whose adjacent egges are

→a = 2î + 3ĵ + 4k̂,
→
b = î + αĵ + 2k̂, →c =

→
i + 2ĵ + αk̂is15 then find of 

α if (α > 0)

Watch Video Solution

https://dl.doubtnut.com/l/_qfMTlwFqdSOw
https://dl.doubtnut.com/l/_uZOa5Mbo19F9
https://dl.doubtnut.com/l/_qnrPObfaMnlL


4. If →a = î + ĵ + k̂ and
→
b = î - 2ĵ + k̂ then find the vector →c  such that 

→a. →c = 2 and →a × →c =
→
b.

Watch Video Solution

5. If →x . →a = 0→x .
→
b = 0 and →x . →c = 0 for some non zero vector →x  then show

that →a
→
b→c = 0

Watch Video Solution

[ ]

6. If →a = î + ĵ + k̂ and
→
b = î - 2ĵ + k̂ then find the vector →c  such that 

→a. →c = 2 and →a × →c =
→
b.

Watch Video Solution

https://dl.doubtnut.com/l/_qnrPObfaMnlL
https://dl.doubtnut.com/l/_ooMkfTVHnzBN
https://dl.doubtnut.com/l/_rRkiTyM8CRlZ
https://dl.doubtnut.com/l/_k58OgvhJOz2Q


7. If →a,
→
b, →c  are three non-coplanar vectors such that 

→a ×
→
b = →c ,

→
b × →c = →a, →c × →a =

→
b, then the value of →a +

→
b + →c  is

Watch Video Solution

| | | | | |

8. If →a =
→
P + →q,

→
P ×

→
b =

→
0 and →q.

→
b = 0 then prove that 

→
b × →a ×

→
b

→
b.

→
b

= →q

Watch Video Solution

( )

9. Prove that →a.
→
b × î î + →a.

→
b × ĵ ĵ + →a.

→
b × k̂ k̂ = →a ×

→
b

Watch Video Solution

( ( ) ) ( ( )) ( ( ))

10. for any four vectors →a,
→
b, →c and

→
d prove that 

→
d. →a ×

→
b × →c ×

→
d =

→
b.

→
d →a→c

→
d

Watch Video Solution

( ( ( ))) ( )[ ]

https://dl.doubtnut.com/l/_AFFBjAvEdQ7S
https://dl.doubtnut.com/l/_Hue4eP6B293X
https://dl.doubtnut.com/l/_pRSXBCxlT4ld
https://dl.doubtnut.com/l/_RQjI0HQgNgpa


11. If →a and
→
b be two non-collinear unit vectors such that 

→a × →a ×
→
b = -

1
2

→
b ,then find the angle between →a and

→
b.

Watch Video Solution

( )

12. show that →a ×
→
b × →c = →a ×

→
b × →c  if and only if →a and →c  are

collinear or →a × →c ×
→
b =

→
0

Watch Video Solution

( ) ( )
( )

13. Let →a,
→
b and →c  be the non zero vectors such that 

→a ×
→
b × →c =

1
3

→
b →c →a.  if theta is the acute angle between the vectors 

→
b and →a then theta equals (A) 

1
3

 (B) 
√2

3
 (C) 

2
3

 (D) 2
√2

3

Watch Video Solution

( ) | | | |

https://dl.doubtnut.com/l/_RQjI0HQgNgpa
https://dl.doubtnut.com/l/_wP6UaXJxuqVH
https://dl.doubtnut.com/l/_6BisJFDjPK15
https://dl.doubtnut.com/l/_ODibsTLhkqfI
https://dl.doubtnut.com/l/_w9cjrGGXK9Wq


14. If →p, →q, →r  denote vectors 
→
b × →c , →c × →c × →a, →a ×

→
b. Respectively, show

that →a is parallel to →q × →r ,
→
b is parallel to →r × →p, →c  is parallel to →p × →q.\

Watch Video Solution

15. Let →a,
→
b, →c  be non -coplanar vectors and let equations →a′ ,

→
b′ , →c ′  are

reciprocal system of vector →a,
→
b, →c  then prove that 

→a × →a′ +
→
b ×

→
b′ + →c × →c ′  is a null vector.

Watch Video Solution

16. Given unit vectors m̂n̂ and p̂ such that angle between m̂ and n̂isα and

angle between p̂ and m̂Xn̂isαif [n p m] = 1/4 find alpha

Watch Video Solution

https://dl.doubtnut.com/l/_w9cjrGGXK9Wq
https://dl.doubtnut.com/l/_9BvVLqCRrS87
https://dl.doubtnut.com/l/_Dd0FZSoa3hZY


Exercises

17. →a,
→
b, →c  arwe threee unit vectors and every two are two inclined to each

at an angle cos - 1(3 /5) . If →a ×
→
b = p→a + q

→
b + r→c , where p,q,r are scalars,

then find the value of q.

Watch Video Solution

18. Let →a = a1î + a2ĵ + a3k̂,
→
b = b1î + b2ĵ + b3k̂ and →c = c1î + c2ĵ + c3k̂ be

three non-zero vectors such that →c  is a unit vector perpendicular to both

vectors, →a and
→
b . If the angle between →a and

→
bisπ /6then

a1 a2 a3

b1 b2 b3

c1 c2 c3

2

 is

equal to

Watch Video Solution

| |

https://dl.doubtnut.com/l/_XH49iBr4gRVB
https://dl.doubtnut.com/l/_aMfWE4Ug8dTa


1. If 

(a - x)2 (a - y)2 (a - z)2

(b - x)2 (b - y)2 (b - z)2

(c - x)2 (c - y)2 (c - a)2
= 0 and vectors 

→
A,

→
B and

→
C , where 

→
A = a2î = aĵ + k̂ etc. are non-coplanar, then prove that vectors 

→
X,

→
Y and

→
Z where

→
X = x2î + xĵ + k̂ . etc.may be coplanar.

Watch Video Solution

| |

2. OABC is a tetrahedron where O is the origin and A,B,C have position

vectors →a,
→
b, →c  respectively prove that circumcentre of tetrahedron OABC

is 
a2 →

b × →c + b2 →c × →a + c2 →a ×
→
b

2 →a
→
b→c

Watch Video Solution

( ) ( ) ( )
[ ]

3. Let k
be the length of any edge of a regular
tetrahedron (a tetrahedron

whose edges are equal in length is called a
 regular tetrahedron). Show

https://dl.doubtnut.com/l/_AUL2TAMnBT98
https://dl.doubtnut.com/l/_4yfIWVK19F9B
https://dl.doubtnut.com/l/_eqabdWychpKq


that the angel between any edge and a face not
 containing the edge is

cos - 1 1/√3 
.

Watch Video Solution

( )

4. In △ ABC, 
a point P
 is taken on AB
such that AP /BP = 1/3
and point 

Q
is taken on BC
such that CQ /BQ = 3/1
. If R
is the point of
intersection

of the lines AQandCP, 
 using vector method, find
 the area of ABC
 if the

area of BRC
is 1 unit

Watch Video Solution

5. Let O be an interior points of △ ABC such that 
→
OA +

→
OB + 3

→
OC =

→
0,

then the ratio of △ ABC to area of △ AOC is

Watch Video Solution

https://dl.doubtnut.com/l/_eqabdWychpKq
https://dl.doubtnut.com/l/_8wSebNRLIKmM
https://dl.doubtnut.com/l/_inKHszNGVReZ


6. The length of two opposite edges of a tetrahedrom are a and b, the

shortest distance between these edges is d, and the angle between them

is θ. Prove using vectors that the volume of the tetrahedron is 
abdsinθ

6

Watch Video Solution

7. Find the volume of a parallelopiped having three coterminus vectors of

equal magnitude |a| and equal inclination θ with each other.

Watch Video Solution

8. Let →p and →q any two othogonal vectors of equal magnitude 4 each. Let 

→a,
→
b and →c  be any three vectors of lengths 7√15 and 2√33, mutually

perpendicular to each other. Then find the distance of the vector

→a. →p →p + →a. →q →q + →a. →p × →q →p × →q +
→
b. →p →p +

→
b. →p →q + 


→
b.

→
b. →q →p × →q + →c . →p →p + →c . →q →q + →c . →p × →q →p × →q  from the

origin.

( ) ( ) ( ( ))( ) ( ) ( )
( ( ))( ) ( ) ( ) ( ( ))( )

https://dl.doubtnut.com/l/_sjqhasDqxT1O
https://dl.doubtnut.com/l/_pwLeah1NFHcM
https://dl.doubtnut.com/l/_aTA9DoQbpU6V


Watch Video Solution

9. Given that vectors 
→
A,

→
B and

→
C from a triangle such that 

→
A =

→
B +

→
C. Find

a, b,c and d such that the area of the triangle is 5√16 where. 


→
A = aî + b

→
j + ck̂ 


→
B = dî + 3ĵ + 4k̂ 


→
C = 3î + ĵ - 2k̂

Watch Video Solution

10. A line l is passing through the point 
→
b and is parallel to vector →c .

Determine the distance of point A(→a  from the line l in from 

→
b - →a +

→a -
→
b →c

→c 2
→c or

→
b - →a × →c

→c

Watch Video Solution

)

| ( )
| | | | ( ) |

| |

https://dl.doubtnut.com/l/_aTA9DoQbpU6V
https://dl.doubtnut.com/l/_I05BAlsth0jD
https://dl.doubtnut.com/l/_EKmfqMTxtNPY


11. If →e 1, →e 2, →e 3and
→
E1,

→
E2,

→
E3
 are two sets of vectors
 such that 

→e i

.
→
Ej = 1, if i = j and →e i

.
→
Ej = 0and if i ≠ j, 
 then prove that 

→e 1
→e 2

→e 3
→
E1

→
E2

→
E3 = 1.

Watch Video Solution

[ ][ ]

12. In a quadrillateral ABCD, it is given that AB ||CD and the diagonals AC

and BD are perpendiclar to each other . Show that AD. BC ≥ AB. CD.

Watch Video Solution

13. OABC
 is regular tetrahedron in
 which D
 is the circumcentre of OAB

and E is the midpoint of
edge AC
.

Prove that DE
is equal to half the edge

of tetrahedron.

Watch Video Solution

https://dl.doubtnut.com/l/_LowJnYsjLIvK
https://dl.doubtnut.com/l/_YrOhCRnh8fpt
https://dl.doubtnut.com/l/_CJJrVa9Luky9


14. If A →a . B
→
b and C →c  are three non-collinear point and origin does

not lie in the plane of the points A, B and C, then for any point P
→
P  in

the plane of the △ ABC such that vector 
→
OP is ⊥  to plane of 

trianglABC, show that 
→
OP =

→a
→
b→c →a ×

→
b +

→
b × →c + →c × →a

4Δ2

Watch Video Solution

( ) ( ) ( )

( )

[ ]( )

15. If →a,
→
b, →c  are three given non-coplanar vectors and any arbitrary vector 

→r  in space, where Δ1 =

→r . →a
→
b. →a →c . →a

→r .
→
b

→
b.

→
b →c .

→
b

→r . →c
→
b. →c →c . →c

, Δ2 =

→a. →a →r . →a →c . →a

→a.
→
b →r .

→
b →c .

→
b

→a. →c →r . →c →c . →c




Δ3 =

→a. →a
→
b. →a →r . →a

→a.
→
b

→
b.

→
b →r .

→
b

→a. →c
→
b. →c →r . →c

, Δ =

→a. →a
→
b. →a →c . →a

→a.
→
b

→
b.

→
b →c .

→
b

→a. →c
→
b. →c →c . →c

,

then prove that →r =
Δ1

Δ
→a +

Δ2

Δ
→
b +

Δ3

Δ
→c

Watch Video Solution

| | | |
| | | |

https://dl.doubtnut.com/l/_meeO7lYQ5jET
https://dl.doubtnut.com/l/_AtlJJmGQ42Ob


Exercises MCQ

1. Two vectors in space are equal only if they have equal component in

A. a given direction

B. two given directions

C. three given direction

D. in any arbitrary direaction

Answer: c

Watch Video Solution

2. Let →a,
→
b and →c  be the three vectors having magnitudes, 1,5 and 3,

respectively, such that the angle between

→a and
→
bisθ and →a × →a ×

→
b = →c . Then tanθ is equal to

A. 0

( )

https://dl.doubtnut.com/l/_E2s2cdlIZtLL
https://dl.doubtnut.com/l/_RdOoklvtxtYN


B. 
2
3

C. 
3
5

D. 
3
4

Answer: d

Watch Video Solution

3. →a,
→
b and →c  are three vectors of equal magnitude. The angle between

each pair of vectors is π /3 such that →a +
→
b + →c = √6 then →a  is equal to

A. 2

B. -1

C. 1

D. √6/3

Answer: c

Watch Video Solution

| | | |

https://dl.doubtnut.com/l/_RdOoklvtxtYN
https://dl.doubtnut.com/l/_XafJcDJ6dnDS


4. If →a,
→
b and →c  are three mutually perpendicular vectors, then the vector

which is equally inclined to these vectors is

A. →a +
→
b + →c

B. 
→a
→a

+

→
b
→
b

+
→c
→c

C. 
→a

→a 2
+

→
b

→
b 2

+
→c

→c 2

D. →a →a -
→
b

→
b + →c →c

Answer: b

Watch Video Solution

| | | | | |

| | | | | |

| | | | | |

5. Let →a = î + ĵ and
→
b = 2î - k̂.  Then the point of intersection of the lines 

→r × →a =
→
b × →a and →r ×

→
b = →a ×

→
b is (A) (3, - 1, 10 (B) (3, 1, - 1) (C) 

( - 3, 1, 1) (D) ( - 3, - 1, - 1)

https://dl.doubtnut.com/l/_XafJcDJ6dnDS
https://dl.doubtnut.com/l/_q3xAJZIpoMnJ
https://dl.doubtnut.com/l/_0CUQg9cJ6yiW


A. î - ĵ + k̂

B. 3î - ĵ + k̂

C. 3î + ĵ - k̂

D. î - ĵ - k̂

Answer: c

Watch Video Solution

6. If →a and
→
b are two vectors, such that →a.

→
b < 0 and →a.

→
b = →a ×

→
b  then

the angle between the vectors →a and
→
b is (a) π
(b) 

7π
4


(c) 
π
4


(d) 
3π
4

A. π

B. 7π /4

C. π /4

D. 3π /4

Answer: d

| | | |

https://dl.doubtnut.com/l/_0CUQg9cJ6yiW
https://dl.doubtnut.com/l/_kXMIE6yc1P8W


Watch Video Solution

7. If â, b̂ and ĉ are three unit vectors such that â + b̂ + ĉ is also a unit

vector and θ1, θ2 and θ3 are angles between the vectors 

â, b̂, b̂, ĉ and ĉ, â,  respectively m then among θ1, θ2 and θ3

A. all are acute angles

B. all are right angles

C. at least one is obtuse angle

D. none of these

Answer: c

Watch Video Solution

8. If →a,
→
b, →c  are unit vectors such that →a.

→
b = 0 = →a. →c  and the angle

between 
→
b and →cisπ /3 then the value of →a ×

→
b - →a × →c  is| |

https://dl.doubtnut.com/l/_kXMIE6yc1P8W
https://dl.doubtnut.com/l/_8wWR2oR9igAK
https://dl.doubtnut.com/l/_A4uxxeSBrfiX


A. 1/2

B. 1

C. 2

D. none of these

Answer: b

Watch Video Solution

9. P →p and Q →q  are the position vectors of two fixed points and R →r

is the postion vector of a variable point. If R moves such that

→r - →p × →r - →q =
→
0then the locus of R is

A. a plane containing the origian O and parallel to two non-collinear

vectors 
→
OP and

→
OQ

B. the surface of a sphere described on PQ as its diameter

C. a line passing through points P and Q

( ) ( ) ( )

( ) ( )

https://dl.doubtnut.com/l/_A4uxxeSBrfiX
https://dl.doubtnut.com/l/_wLZGV6to7Q3q


D. a set of lines parallel to line PQ

Answer: c

Watch Video Solution

10. Two adjacent sides of a parallelogram ABCD are

2î + 4ĵ - 5k̂ and î + 2ĵ + 3k̂. Then the value of 
→
AC ×

→
BD  is

A. 20√5

B. 22√5

C. 24√5

D. 26√5

Answer: b

Watch Video Solution

| |

https://dl.doubtnut.com/l/_wLZGV6to7Q3q
https://dl.doubtnut.com/l/_MFfVygNt9xbi


11. If â, b̂ and ĉ are three unit vectors inclined to each other at an angle θ.

The maximum value of θ is

A. 
π
3

B. 
π
2

C. 
2π
3

D. 
5π
5

Answer: c

Watch Video Solution

12. Let the pair of vector →a,
→
b and →c ,

→
d each determine a plane. Then the

planes are parallel if

A. →a × →c ×
→
b ×

→
d =

→
0

B. →a × →c .
→
b ×

→
d =

→
0

C. →a ×
→
b × →c ×

→
d =

→
0

( ) ( )
( ) ( )
( ) ( )

https://dl.doubtnut.com/l/_BJlBDVnngTM2
https://dl.doubtnut.com/l/_g2Ks0snknds1


D. →a × →c . →c ×
→
d =

→
0

Answer: c

Watch Video Solution

( ) ( )

13. If →r . →a = →r .
→
b = →r . →c = 0 where →a,

→
b and →c  are non-coplanar, then

A. →r ⊥
→c × →a

B. →r ⊥
→a ×

→
b

C. →r ⊥
→
b × →c

D. →r =
→
0

Answer: d

Watch Video Solution

( )

( )
( )

14. If →a satisfies →a × î + 2ĵ + k̂ = î - k̂ then →a is equal to( )

https://dl.doubtnut.com/l/_g2Ks0snknds1
https://dl.doubtnut.com/l/_KzOVBBI6rTER
https://dl.doubtnut.com/l/_kVsdIzpBNSNS


A. λî + (2λ - 1)ĵ + λk̂, λ ∈ R

B. λî + (1 - 2λ)ĵ + λk̂, λ ∈ R

C. λî + (2λ + 1)ĵ + λk̂, λ ∈ R

D. λî + (1 + 2λ)ĵ + λk̂, λ ∈ R

Answer: c

Watch Video Solution

15. Vectors 3→a - 5
→
b and 2→a +

→
b are mutually perpendicular. If 

→a + 4
→
b and

→
b - →a are also mutually perpendicular, then the cosine of the

angle between →a and 
→
b is (a) 

19

5√43

(b) 

19

3√43

(c) 

19

√45

(d) 

19

6√43

A. 
19

5√43

B. 
19

3√43

C. 
19

√45

D. 
19

6√43

https://dl.doubtnut.com/l/_kVsdIzpBNSNS
https://dl.doubtnut.com/l/_rBGUYR2aivcW


Answer: a

Watch Video Solution

16. the unit vector orthogonal to vector - î + 2ĵ + 2k̂ and making equal

angles with the x- and y-axes is

A. ±
1
3

2î + 2ĵ - k̂

B. 
19

5√43

C. ±
1
3

î + ĵ - k̂

D. none of these

Answer: a

Watch Video Solution

( )

( )

17. The value of x for which the angle between

→a = 2x2î + 4xĵ + k̂ and
→
b = 7î - 2ĵ + k̂ is obtuse and the angle between 

→
b

https://dl.doubtnut.com/l/_rBGUYR2aivcW
https://dl.doubtnut.com/l/_98S0GYIsiomM
https://dl.doubtnut.com/l/_9LqXzjyJo9Cv


and the z-axis is acute and less then π /6

A. a < x < 1/2

B. 1/2 < x < 15

C. x < 1/2 or x < 0

D. none of these

Answer: b

Watch Video Solution

18. If vectors →a and
→
b are two adjecent sides of a paralleogram, then the

vector representing the altitude of the parallelogram which is

perpendicular to →ais

A. 
→
b +

→
b × →a

→a 2

B. 
→a.

→
b

→
b 2

| |

| |

https://dl.doubtnut.com/l/_9LqXzjyJo9Cv
https://dl.doubtnut.com/l/_kXF01EwCksDK


C. 
→
b -

→
b. →a
→a 2

→a

D. 

→a ×
→
b × →a

→
b 2

Answer: a

Watch Video Solution

| |
( )
| |

19. A parallelogram is constructed on

3→a +
→
b and →a - 4

→
b, where →a = 6 and

→
b = 8 and →a and

→
b are anti parallel

then the length of the longer diagonal is (A) 40 (B) 64 (C) 32 (D) 48

A. 40

B. 64

C. 32

D. 48

Answer: c

| | | |

https://dl.doubtnut.com/l/_kXF01EwCksDK
https://dl.doubtnut.com/l/_Y8eTwHlwi5SG


Watch Video Solution

20. Let →a.
→
b = 0 where →a and

→
b are unit vectors and the vector →c  is

inclined an anlge θ to both 

→a and
→
b. If→c = m→a + n

→
b + p →a ×

→
b , (m, n, p ∈ R) then

A. 
π
4 ≤ θ ≤

π
4

B. 
π
4 ≤ θ ≤

3π
4

C. 0 ≤ θ ≤
π
4

D. 0 ≤ θ ≤
3π
4

Answer: a

Watch Video Solution

( )

21. →a and →c  are unit vectors and 
→
b = 4 the angle between 

→a and
→
biscos - 1(1 /4) and

→
b - 2→c = λ→a the value of λ is

| |

https://dl.doubtnut.com/l/_Y8eTwHlwi5SG
https://dl.doubtnut.com/l/_jXtfcllmD86H
https://dl.doubtnut.com/l/_2yhY5W5RFKhu


A. 3,-4

B. 1/4,3/4

C. -3, 4

D. -1 /4,
3
4

Answer: a

Watch Video Solution

22. Let the position vectors of
 the points PandQ
 be 

4î + ĵ + λk̂and2î - ĵ + λk̂, 
 respectively. Vector î - ĵ + 6k̂
 is perpendicular to

the
plane containing the origin and the points
PandQ
. Then λ
equals
1/2

b. 1/2
c. 1
d. none of these

A. -1 /2

B. 1/2

C. 1

D. none of these

https://dl.doubtnut.com/l/_2yhY5W5RFKhu
https://dl.doubtnut.com/l/_KJ2h08xeCkhv


Answer: a

Watch Video Solution

23. A vector of magnitude √2 coplanar with the vectors 

→a = î + ĵ + 2k̂ and
→
b = î + ĵ + k̂,  and perpendicular to the vector 

→c = î + ĵ + k̂ is

A. - ĵ + k̂

B. î and k̂

C. î - k̂

D. hati- hatj`

Answer: a

Watch Video Solution

https://dl.doubtnut.com/l/_KJ2h08xeCkhv
https://dl.doubtnut.com/l/_3VFoaOJOsmYP


24. Let P
be a point interior to the
acute triangle ABC
.

 If PA + PB + PC
 is

a null vector, then
 w.r.t traingel ABC, 
 point P
 is its
 a. centroid b.

orthocentre c. incentre d. circumcentre

A. centroid

B. orthocentre

C. incentre

D. circumcentre

Answer: a

Watch Video Solution

25. G is the centroid of triangle ABC and A1 and B1 are the midpoints of

sides AB and AC, respectively. If Δ1 is the area of quadrilateral GA1AB1

and Δ is the area of triangle ABC, then 
Δ
Δ1

 is equal to

A. 
3
2

https://dl.doubtnut.com/l/_9jQOaeAh9W5h
https://dl.doubtnut.com/l/_QMV9JN5ZtHet


B. 3

C. 
1
3

D. none of these

Answer: b

Watch Video Solution

26. Points →a,
→
b→c and

→
d are coplanar and 

(sinα)→a + (2sin2β)
→
b + (3sin3γ)→c -

→
d =

→
0 . Then the least value of 

sin2α + sin22β + sin23γ is

A. 1/14

B. 14

C. 6

D. 1/√6

Answer: a

https://dl.doubtnut.com/l/_QMV9JN5ZtHet
https://dl.doubtnut.com/l/_fKzdKKjowpYc


Watch Video Solution

27. If →a and
→
b are any two vectors of magnitudes 1and 2. respectively, and 

1 - 3→a.
→
b 2 + 2→a +

→
b + 3 →a ×

→
b 2 = 47 then the angle between →a and

→
b

is

A. π /3

B. π - cos - 1(1 /4)

C. 
2π
3

D. cos - 1(1 /4)

Answer: c

Watch Video Solution

( ) | ( ) |

28. If →a and
→
b are any two vectors of magnitude 2 and 3 respectively such

that 2 →a ×
→
b + 3 →a.

→
b = k then the maximum value of k is| ( )| | ( )|

https://dl.doubtnut.com/l/_fKzdKKjowpYc
https://dl.doubtnut.com/l/_KFno7hme7Fex
https://dl.doubtnut.com/l/_Z1Ny0WF5qrdR


A. √13

B. 2√13

C. 6√13

D. 10√13

Answer: c

Watch Video Solution

29. →a,
→
b and →c  are unit vecrtors such that →a +

→
b + 3→c = 4 Angle between

→a and
→
bisθ1 , between 

→
b and →cisθ2 and between →a and

→
b varies 

[π /6, 2π /3] . Then the maximum value of cosθ1 + 3cosθ2 is

A. 3

B. 4

C. 2√2

D. 6

| |

https://dl.doubtnut.com/l/_Z1Ny0WF5qrdR
https://dl.doubtnut.com/l/_5Iieq19VZYLq


Answer: b

Watch Video Solution

30. If the vector product of a
 constant vector 
→
OA
 with a variable vector 

→
OB
 in a fixed plane OAB
be a constant vector, then
the locus of B
 is
 (a).a

straight line
 perpendicular to 
→
OA
 (b). a circle with centre O
 and radius

equal to 
→
OA 
(c). a straight line parallel to 

→
OA
(d). none of these

A. a straight line perpendicular to 
→
OA

B. a circle with centre O and radius equal to 
→
OA

C. a striaght line parallel to 
→
OA

D. none of these

Answer: c

Watch Video Solution

| |

| |

https://dl.doubtnut.com/l/_5Iieq19VZYLq
https://dl.doubtnut.com/l/_pcM2wfuohei5
https://dl.doubtnut.com/l/_klOB4FUXcoza


31. Let →u, →v , →w be such that →u = 1, →v = 2, →w 3. If the projection of 

→valong→u is equal to that of →walong→v , →w are perpendicular to each other

then →u - →v + →w  equals (A) 2 (B) √7 (C) √14 (D) 14

A. 2

B. √7

C. √14

D. 14

Answer: c

Watch Video Solution

| | | | | |

| |

32. If →a,
→
b, →c  are non-coplanar vectors and →u and →v  are any two vectors.

Prove that →u × →v =
1

→a
→
b→c

→u. →a →v . →a →a

→u.
→
b →v .

→
b

→
b

→u. →c →v . →c →c

A. -cos - 1 19

5√43

[ ] | |
( )

https://dl.doubtnut.com/l/_klOB4FUXcoza
https://dl.doubtnut.com/l/_7tH7y8D9696z


B. cos - 1 19

5√43

C. πcos - 1 19

5√43

D. cannot of these

Answer: b

Watch Video Solution

( )
( )

33. if 
→
α ∣ ∣

→
β ×

→
γ , then

→
α ×

→
γ  equal to

A. 
→
α 2 →

β.
→
γ

B. 
→
β 2 →

γ .
→
α

C. 
→
γ 2 →

α.
→
β

D. 
→
α

→
β

→
γ

Answer: a

Watch Video Solution

( ) ( )

| | ( )
| | ( )
| | ( )
| | | | | |

https://dl.doubtnut.com/l/_7tH7y8D9696z
https://dl.doubtnut.com/l/_cik2hiyT2n2f


34. The position vectors of points A,B and C are

î + ĵ, î + 5ĵ - k̂ and 2î + 3ĵ + 5k̂, respectively the greatest angle of triangle

ABC is

A. 120 ∘

B. 90 ∘

C. cos - 1(3 /4)

D. none of these

Answer: b

Watch Video Solution

35. Given three vectors e→a,
→
b and →c  two of which are non-collinear.

Futrther if →a +
→
b  is collinear with →c ,

→
b + →c  is collinear with 

→a, →a =
→
b = →c = √2 find the value of →a. Vecb +

→
b. →c + →c . →a

( ) ( )
| | | | | |

https://dl.doubtnut.com/l/_cik2hiyT2n2f
https://dl.doubtnut.com/l/_WakKQ4aFUA0l
https://dl.doubtnut.com/l/_mRPAfihaxeo2


A. 3

B. -3

C. 0

D. cannot of these

Answer: b

Watch Video Solution

36. If →a and
→
b are unit vectors such that 

→a +
→
b . 2→a + 3

→
b × 3→a - 2

→
b =

→
0 then angle between →a and

→
b is

A. 0

B. π /2

C. π

D. indeterminate

Answer: d

( ) ( ) ( )

https://dl.doubtnut.com/l/_mRPAfihaxeo2
https://dl.doubtnut.com/l/_aKIHXzfNXHcX


Watch Video Solution

37. If in a right-angled
 triangle ABC, 
 the hypotenuse 

AB = p, then
→
AB

.
AC +

→
BC

.
→
BA +

→
CA

.
→
CB
 is equal to
 2p2
 b. 

p2

2

 c. p2
 d. none of

these

A. 2p2

B. 
p2

2

C. p2

D. none of these

Answer: c

Watch Video Solution

38. Resolved part of vector →a and along vector 
→
b is →a1 and that

prependicular to 
→
b is →a2 then →a1 × →a2 is equl to

https://dl.doubtnut.com/l/_aKIHXzfNXHcX
https://dl.doubtnut.com/l/_Wh3CeYuoQm8z
https://dl.doubtnut.com/l/_Q1vfA5TcFqC2


A. 

→a ×
→
b .

→
b

→
b 2

B. 

→a.
→
b →a

→a 2

C. 

→a.
→
b

→
b × →a

→
b 2

D. 

→a.
→
b

→
b × →a

→
b × →a

Answer: c

Watch Video Solution

( )
| |

( )
| |

( )( )
| |

( )( )
| |

39. →a = 2î - ĵ + k̂,
→
b = ĵ + 2ĵ - k̂, →c = î + ĵ - 2k̂ . A vector coplanar with 

→
b and →c . Whose projection on →a is magnitude 

2
3

 is

A. 2î + 3ĵ - 3k̂

B. -2î - ĵ + 5k̂

√

https://dl.doubtnut.com/l/_Q1vfA5TcFqC2
https://dl.doubtnut.com/l/_kdE7786RlLtQ


C. 2î + 3ĵ + 3k̂

D. 2î + ĵ + 5k̂

Answer: b

Watch Video Solution

40. If P is any arbitary point on the circumcurcle of the equilateral

triangle of side length l units, then 
→
PA

2
+

→
PB

2
+

→
PC

2
 is always equal

to

A. 2l2

B. 2√3l2

C. l2

D. 3l2

Answer: a

Watch Video Solution

| | | | | |

https://dl.doubtnut.com/l/_kdE7786RlLtQ
https://dl.doubtnut.com/l/_ECAyGeCVJh3X


41. If →r and →s  are non-zero constant vectors and the scalar b is chosen

such that →r + b→s  is minimum, then the value of b→s 2 + →r + b→s 2 is

equal to

A. 2 →r 2

B. →r 2 /2

C. 3 →r 2

D. →r 2

Answer: d

Watch Video Solution

| | | | | |

| |

| |

| |

| |

42. →a and
→
b are two unit vectors that are mutually perpendicular. A unit

vector that if equally inclined to →a,
→
b and →a ×

→
b is equal to

A. 
1

√2
→a +

→
b + →a ×

→
b( )

https://dl.doubtnut.com/l/_ECAyGeCVJh3X
https://dl.doubtnut.com/l/_rlRi34E3elcV
https://dl.doubtnut.com/l/_cThOrLsv5XjT


B. 
1
2

→a ×
→
b + →a +

→
b

C. 
1

√3
→a +

→
b + →a ×

→
b

D. 
1
3

→a +
→
b + →a ×

→
b

Answer: a

Watch Video Solution

( )
( )

( )

43. Given that →a,
→
b, →p, →q are four vectors such that 

→a +
→
b = μ→p,

→
b. →q = 0 and

→
b 2 = 1 where μ is a sclar. Then 

→a. →q →p - →p. →q →a  is equal to 


(a)2 →p→q 
(b)(1 /2) →p. →q 
(c) →p × →q 
(d) →p. →q

A. 2 →p→q

B. (1 /2) →p. →q

C. →p × →q

D. →p. →q

| |
| ( ) ( ) |

| | | | | | | |

| |

| |

| |

| |

https://dl.doubtnut.com/l/_cThOrLsv5XjT
https://dl.doubtnut.com/l/_9VSlBdKwuA5N


Answer: d

Watch Video Solution

44. The position vectors of the vertices A, B and C of a triangle are three

unit vectors →a,
→
b and →c  respectively. A vector 

→
d is such that 

→
d. â =

→
d. Hatb =

→
d. ĉ and

→
d = λ b̂ + ĉ  . Then triangle ABC is

A. acute angled

B. obtuse angled

C. right angled

D. none of these

Answer: a

Watch Video Solution

( )

https://dl.doubtnut.com/l/_9VSlBdKwuA5N
https://dl.doubtnut.com/l/_46mmqOpRIelt


45. If a
 is real constant A, BandC
 are variable angles and 

√a2 - 4tanA + atanB + √a2 + 4tanc = 6a, 
 then the least vale of 

tan2A + tan2b + tan2Cis
6
b. 10
c. 12
d. 3

A. 6

B. 10

C. 12

D. 3

Answer: d

Watch Video Solution

46. The vertex A
triangle ABC
is on the line →r = î + ĵ + λk̂
and the vertices 

BandC
have respective
position vectors îandĵ
.

Let Delta
be the area of the

triangle
 and Delta 3 /2, √33/2 
 . Then the range of values
 of λ

corresponding to a
 is
 [ - 8, 4] ∪ [4, 8]
 b. [ - 4, 4]
 c. [ - 2, 2]
 d. 

[ - 4, - 2] ∪ [2, 4]

[ ]

https://dl.doubtnut.com/l/_hCCHZU0PIji2
https://dl.doubtnut.com/l/_KsmWEKFwxxvV


A. [-8, -4]cup[4,8]`

B. [ - 4, 4]

C. [-2,2]

D. [ - 4, - 2] ∪ [2, 4]

Answer: c

Watch Video Solution

47. A non-zero vecto →a is such tha its projections along vectors 

î + ĵ

√2
,

- î + ĵ

√2
and k̂ are equal , then unit vector along →a us

A. 
√2ĵ - k̂

√3

B. 
ĵ - √2k̂

√3

C. 
√2

√3
ĵ +

k̂

√3

D. 
ĵ - k̂

√2

https://dl.doubtnut.com/l/_KsmWEKFwxxvV
https://dl.doubtnut.com/l/_fmnV0uzGu8P8


Answer: a

Watch Video Solution

48. Position vector k̂ is rotated about the origin by angle 135 ∘  in such a

way that the plane made bt it bisects the angle between î and ĵ . Then its

new position is

A. ±
î

√2
±

ĵ

√2

B. ±
î
2 ±

ĵ
2 -

k̂

√2

C. 
î

√2
-

k̂

√2

D. none of these

Answer: d

Watch Video Solution

https://dl.doubtnut.com/l/_fmnV0uzGu8P8
https://dl.doubtnut.com/l/_r4v0RPw2y9gU


49. In a quadrilateral ABCD,
→
AC
 is the bisector of 

→
ABand

→
AD
 , angle

between 
→
ABand

→
AD
 is 2π /3
 , 15

→
AC = 3

→
AB = 5

→
AD

.

 Then the angle

between 
→
BAand

→
CD
 is


cos - 1 √14

7√2

 b. 

cos - 1 √21

7√3

 c. 

cos - 12

√7

 d. 

cos - 1 2√7

14

A. cos - 1
√14

7√2

B. cos - 1
√21

7√3

C. cos - 1 2

√7

D. cos - 1
2√7

14

Answer: c

Watch Video Solution

| | | | | |
( ) ( )

( )

50. In AB, DE and GF are parallel to each other and AD, BG and EF ar

parallel to each other . If CD: CE = CG:CB = 2:1 then the value of area

https://dl.doubtnut.com/l/_JjWjWObgnXzf
https://dl.doubtnut.com/l/_Hrqj4kAk2wys


( △ AEG) : area( △ ABD) is equal to (a) 7/2
(b)3
(c)4
(d)9/2

A. 7/2

B. 3

C. 4

D. 9/2

Answer: b

Watch Video Solution

51. Vectors â in the plane of 
→
b = 2î + ĵ and →c = î - ĵ + k̂ is such that it is

equally inclined to 
→
b and

→
d where

→
d = ĵ + 2k̂ the value of â is (a) 

î + ĵ + k̂

√3

(b) 
î - ĵ + k̂

√3

(c) 

2î + ĵ

√5

(d) 

2î + ĵ

√5

A. 
î + ĵ + k̂

√3

B. 
î - ĵ + k̂

√3

https://dl.doubtnut.com/l/_Hrqj4kAk2wys
https://dl.doubtnut.com/l/_auMwihVyfIoD


C. 
2î + ĵ

√5

D. 
2î + ĵ

√5

Answer: b

Watch Video Solution

52. Let ABCD
 be a tetrahedron such that
 the edges AB, ACandAD
 are

mutually perpendicular. Let the area of
 triangles ABC, ACDandADB
 be 3,

4 and 5sq. units, respectively. Then the
area of triangle BCD
is
a. 5√2 b. 5

c. 
√5

2
 d. 

5
2

A. 5√2

B. 5

C. 
√5

2

D. 
5
2

Answer: a

https://dl.doubtnut.com/l/_auMwihVyfIoD
https://dl.doubtnut.com/l/_gCBAbnu4kPVr


Watch Video Solution

53. Let 
→
f(t) = [t]î + (t - [t])ĵ + [t + 1]k̂, where[.]
denotes the greatest integer

function. Then the
 vectors 

→

f
5
4

andf(t), 0 < t < 1 are(a) parallel to each

other(b) perpendicular(c) inclined at cos - 12 √7 1 - t2  (d)inclined at 

cos - 1 8 + t

√1 + t2
;

A. parallel to each other

B. perpendicular to each other

C. inclined at 
cos - 12

√7 1 - t2

D. inclined at 
cos - 1(8 + t)

9√1 + t2

Answer: d

Watch Video Solution

( )
( ( ) )

( )

( )

https://dl.doubtnut.com/l/_gCBAbnu4kPVr
https://dl.doubtnut.com/l/_3lBmFXcAv64F
https://dl.doubtnut.com/l/_2yLGBaa0Yuf5


54. If →a is parallel to 
→
b × →c , then →a ×

→
b . →a × →c  is equal to (a) →a 2 →

b. →c

(b) 
→
b 2 →a. →c  (c) →c 2 →a.

→
b 
(d) none of these

A. →a 2 →
b. →c

B. 
→
b 2 →a. →c

C. →c 2 →a.
→
b

D. none of these

Answer: a

Watch Video Solution

( ) ( ) | | ( )
| | ( ) | | ( )

| | ( )
| | ( )

| | ( )

55. The three vectors î + ĵ, ĵ + k̂, k̂ + î taken two at a time form three

planes, The three unit vectors drawn perpendicular to these planes form

a parallelopiped of volume:
________________

A. 1/3

B. 4

https://dl.doubtnut.com/l/_2yLGBaa0Yuf5
https://dl.doubtnut.com/l/_rhalWSaNSCOD


C. 3√3 /4

D. 4√3

Answer: d

Watch Video Solution

( )

56. If 
→
d = →a ×

→
b +

→
b × →c + →c + →c × →a is a non- zero vector and

∣
→
d. →c →a ×

→
b +

→
d. →a

→
b × →c +

→
d.

→
b →c × →a = 0 then

A. →a =
→
b = →c

B. →a +
→
b + →c =

→
d

C. →a,
→
b and →c  are coplanar

D. none of these

Answer: c

Watch Video Solution

( )( ) ( )( ) ( ) ( )

| | | | | |

| | | | | | | |

https://dl.doubtnut.com/l/_rhalWSaNSCOD
https://dl.doubtnut.com/l/_fCMQ5mHGID3j
https://dl.doubtnut.com/l/_nnEK7Ay5USDr


57. If →a = 2 and
→
b = 3 and →a.

→
b = 0, then →a × →a × →a × →a ×

→
b

is equal to the given diagonal is →c = 4k̂ = 8k̂ then , the volume of a

parallelpiped is

A. 48b̂

B. -48b̂

C. 48â

D. -48â

Answer: a

Watch Video Solution

| | | | ( ( ( ( ))))

58. If two diagonals of one of its faces are 6î + 6k̂ and 4ĵ + 2k̂ and of the

edges not containing the given diagonals is →c = 4ĵ - 8k̂ , then the volume

of a parallelpiped is

A. 60

https://dl.doubtnut.com/l/_nnEK7Ay5USDr
https://dl.doubtnut.com/l/_Swg3qWRW4TQZ


B. 80

C. 100

D. 120

Answer: d

Watch Video Solution

59. The volume of a tetrahedron fomed by the coterminus edges

→a,
→
b and →cis3 . Then the volume of the parallelepiped formed by the

coterminus edges →a +
→
b,

→
b + →c and →c + →a is

A. 6

B. 18

C. 36

D. 9

Answer: c

https://dl.doubtnut.com/l/_Swg3qWRW4TQZ
https://dl.doubtnut.com/l/_oON7gSu1QGlH


Watch Video Solution

60. If →a,
→
b and →c  are three mutually orthogonal unit vectors , then the

triple product →a +
→
b + →c →a +

→
b

→
b + →c  equals

A. 0

B. 1 or -1

C. 1

D. 3

Answer: b

Watch Video Solution

[ ]

61. vector →c  are perpendicular to vectors →a = (2, - 3, 1) and
→
b = (1, - 2, 3)

and satifies the condition →c . î + 2ĵ - 7k̂ = 10 then vector →c  is equal to 


(a)(7, 5, 1)
(b)( - 7, - 5, - 1)
(c)(1, 1, - 1)
(d) none of these

( )

https://dl.doubtnut.com/l/_oON7gSu1QGlH
https://dl.doubtnut.com/l/_74ALsZl32lKB
https://dl.doubtnut.com/l/_CEM3XbwHjMSt


A. 7,5,1

B. (-7, -5, -1)

C. 1,1,-1

D. none of these

Answer: a

Watch Video Solution

62. Given →a = xî + yĵ + 2k̂,
→
b = î - ĵ + k̂, →c = î + 2ĵ, →a ⊥

→
b, →a. →c = 4 then

find the value of →a
→
b →c .

A. →a
→
b→c 2 = →a

B. →a
→
b→c = →a

C. →a
→
b→c = 0

D. →a
→
b→c = 0

Answer: d

[ ]

[ ] | |

[ ] | |

[ ]
[ ]

https://dl.doubtnut.com/l/_CEM3XbwHjMSt
https://dl.doubtnut.com/l/_A0u96L7fnrXw


Watch Video Solution

63. Let →a = a1î + a2ĵ + a3k̂,
→
b = b1î + b2ĵ + b3k̂ and →c = c1î + c2ĵ + c3k̂ be

three non-zero vectors such that →c  is a unit vector perpendicular to both 

→a and
→
b. If the angle between →a and

→
bisπ /6 then the value of 

a1 b1 c1

a2 b2 c2

a3 b3 c3

is

A. 0

B. 1

C. 
1
4

a2
1 + a2

2 + a2
3 b2

1 + b2
2 + b2

3

D. 
3
4

a2
1 + a2

2 + a2
3 b2

1 + b2
2 + b2

3

Answer: c

Watch Video Solution

| |

( )( )
( )( )

https://dl.doubtnut.com/l/_A0u96L7fnrXw
https://dl.doubtnut.com/l/_iEaWJR3I7iUO


64. Let →r , →a,
→
b and →c  be four non-zero vectors such that 

→r . →a = 0, →r ×
→
b = →r

→
b , →r × →c = →r →c  then 


→a
→
b →c =

A. |a||b||c|

B. - |a||b||c|

C. 0

D. none of these

Answer: c

Watch Video Solution

| | | || | | | | | | |

[ ]

65. If →a,
→
b and →c  are such that →a 

→
b →c = 1, →c = λ →a ×

→
b , angle between →c

and 
→
b is 2π /3, →a = √2,

→
b = √3 and →c =

1

√3
 then the angle between →a

and 
→
b is

A. (a) 
π
6

[ ] ( )
| | | | | |

https://dl.doubtnut.com/l/_yCYznjsw5YnY
https://dl.doubtnut.com/l/_ngSoNxoBFjao


B. (b) 
π
4

C. (c) 
π
3

D. (d) 
π
2

Answer: b

Watch Video Solution

66. If 4→a + 5
→
b + 9→c = 0 then →a ×

→
b ×

→
b × →c × →c × →a  is equal to

A. a vector perpendicular to the plane of →a,
→
b and →c

B. a scalar quantity

C. 
→
0

D. none of these

Answer: c

Watch Video Solution

( ) [( ) ( )]

https://dl.doubtnut.com/l/_ngSoNxoBFjao
https://dl.doubtnut.com/l/_UtuvBi8JuWzg
https://dl.doubtnut.com/l/_deSGDjLG7Pii


67. Value of →a ×
→
b, →a × →c ,

→
d  is always equal to
(a) (
⃗
a
.
⃗
d
)
[
⃗
a
⃗
b
⃗
c
]
(b) (

⃗
a
.
⃗
c
)
[
⃗
a
⃗
b
⃗
d
] (c) (
⃗
a
.
⃗
b
)
[
⃗
a
⃗
b
⃗
d
]
(d) none of these

A. →a.
→
d →a

→
b→c

B. `(veca.vecc)[veca vecb vecd]

C. →a.
→
b →a

→
b

→
d

D. none of these

Answer: a

Watch Video Solution

[ ]

( )[ ]

( )[ ]

68. Let â and b̂ be mutually perpendicular unit vectors. Then for ant

arbitrary →r .

A. →r = →r . â â + →r . b̂ b̂ + →r . →a × b̂ â × b̂

B. →r = →r . â - →r . b̂ b̂ - →r . →a × b̂ â × b̂

C. →r = →r . â â - →r . b̂ b̂ - →r . →a × b̂ â × b̂

( ) ( ) ( ( ))( )
( ) ( ) ( ( ))( )
( ) ( ) ( ( ))( )

https://dl.doubtnut.com/l/_deSGDjLG7Pii
https://dl.doubtnut.com/l/_IbdK4hCe0OIl


D. none of these

Answer: a

Watch Video Solution

69. Let →a and 
→
b be unit vectors that are perpendicular to each other, then 

→a + →a ×
→
b + →a ×

→
b  is equal to

A. 1

B. 0

C. -1

D. none of these

Answer: a

Watch Video Solution

[ ( ) ( )]

https://dl.doubtnut.com/l/_IbdK4hCe0OIl
https://dl.doubtnut.com/l/_UxzlILctbGaj


70. →a and
→
b are two vectors such that →a = 1,

→
b = 4 and →a.  Vecb = 2. If

vecc = 2→a ×
→
b - 3

→
b then find angle between 

→
b and →c .

A. 
π
3

B. 
π
6

C. 
3π
4

D. 
5π
6

Answer: d

Watch Video Solution

| | | |
( )

71. If 
→
b and →c  are unit vectors, then for any arbitary vector

→a, →a ×
→
b + →a × →c ×

→
b × →c .

→
b - →c  is always equal to

Watch Video Solution

((( ) ( )) ( )) ( )

https://dl.doubtnut.com/l/_UwudQv1uv66k
https://dl.doubtnut.com/l/_TieXw8TIRiZH


72. If →a.
→
b = β and →a ×

→
b = →c , then

→
b is

A. 
β→a - →a × →c

→a 2

B. 
β→a + →a × →c

→a 2

C. 
β→c + →a × →c

→a 2

D. 
β→c + →a × →c

→a 2

Answer: a

Watch Video Solution

( )
| |

( )
| |

( )
| |

( )
| |

73. If a
→
α ×

→
β ×

→
β ×

→
γ + c

→
γ ×

→
α = 0 and at leasy one of a,b and c is

non-zerp , then vector 
→
α,

→
β and γ are

A. parallel

B. coplanar

( ) ( ) ( )

https://dl.doubtnut.com/l/_47RSGSO11XG8
https://dl.doubtnut.com/l/_BDuryn0SChbw


C. mutually perpendicular

D. none of these

Answer: b

Watch Video Solution

74. If →a ×
→
b ×

→
b × →c =

→
b, where→a,

→
b and →c  are non zero vectors then

(A) →a,
→
b and →ccanbecoplanar(B)veca,vecb and veccμstbecoplanar(C)

veca,vecb and vecc cannot be coplanar (D) none of these

A. →a,
→
b and →v  can be coplanar

B. →a,
→
b and →c  must be coplanar

C. →a,
→
b and →c  cannot be coplanar

D. none of these

Answer: c

Watch Video Solution

( ) ( )

https://dl.doubtnut.com/l/_BDuryn0SChbw
https://dl.doubtnut.com/l/_YssaMKNvEEHV


75. If →r . →a = →r .
→
b = →r . →c =

1
2

 for some non zero vector →r and →a,
→
b, →c  are

non coplanar, then the area of the triangle whose vertices are

A →a , B
→
b and C →c  is

A. →a
→
b→c

B. →r

C. →a
→
b→c →r

D. none of these

Answer: c

Watch Video Solution

( ) ( ) ( )

|[ ]|
| |

|[ ] |

76. A vector of magnitude 10
 along the normal to the curve

3x2 + 8xy + 2y2 - 3 = 0
at its point P(1, 0)
can be
(a).6î + 8ĵ
(b). -8î + 3ĵ
 (c). 

6î - 8ĵ
(d). 8î + 6ĵ

https://dl.doubtnut.com/l/_YssaMKNvEEHV
https://dl.doubtnut.com/l/_lcaHEQHEiHak
https://dl.doubtnut.com/l/_5HPOcPsPWzZS


A. 6î + 8ĵ

B. -8î + 3ĵ

C. 6î - 8ĵ

D. 8î + 6ĵ

Answer: a

Watch Video Solution

77. If →a and
→
b are two unit vectors inclined at an angle 

π
3

 then 

→a ×
→
b + →a ×

→
b .

→
b is equal to (a) -

3
4 
(b) 

1
4 
(c) 

3
4 
(d) 

1
2

A. 
-3
4

B. 
1
4

C. 
3
4

D. 
1
2

Answer: a

{ ( )}

https://dl.doubtnut.com/l/_5HPOcPsPWzZS
https://dl.doubtnut.com/l/_iQ6hPnzTGZiq


Watch Video Solution

78. If →a and
→
b are othogonal unit vectors, then for a vector →r  non -

coplanar with →a and
→
b vector →r × →a is equal to

A. →r→a
→
b

→
b - →r .

→
b

→
b × →a

B. →r→a
→
b →a +

→
b

C. →r→a
→
b →a + →r . →a →a ×

→
b

D. none of these

Answer: a

Watch Video Solution

[ ] ( )( )
[ ]( )
[ ] ( )

79. If →a +
→
b, →c  are any three non- coplanar vectors then the equation 

→
b × →c→c × →a→a ×

→
b x2 + →a +

→
b

→
b + →c→c + →a x + 1 +

→
b - →c→c - →c - →a→a -

→
b = 0

has roots

[ ] [ ] [ ]

https://dl.doubtnut.com/l/_iQ6hPnzTGZiq
https://dl.doubtnut.com/l/_6bA75jqmKYbi
https://dl.doubtnut.com/l/_vXll6ofhXgDx


A. real and distinct

B. real

C. equal

D. imaginary

Answer: c

Watch Video Solution

80. Sholve the simultasneous vector equations for

→x and →y : →x + →c × →y = →a and →y + →c × →x =
→
b, →c ≠ 0

A. →x =

→
b × →c + →a + →c . →a →c

1 + →c . →c

B. →x =

→c ×
→
b +

→
b + →c . →a →c

1 + →c . →c

C. →y =

→a × →c +
→
b + →c .

→
b →c

1 + →c . →c

D. none of these

( )

( )

( )

https://dl.doubtnut.com/l/_vXll6ofhXgDx
https://dl.doubtnut.com/l/_vXb6FDKVlC1u


Answer: b

Watch Video Solution

81. The condition for equations →r × →a =
→
b and →r × →c =

→
d to be consistent

is

A. 
→
b. →c = →a.

→
d

B. →a.
→
b = →c .

→
d

C. 
→
b. →c + →a.

→
d = 0

D. →a.
→
b + →c .

→
d = 0

Answer: c

Watch Video Solution

82. If →a = 2î + 3ĵ + k̂,
→
b = î - 2ĵ + k̂ and →c = - 3î + ĵ + 2k̂, then →a

→
b→c =

Watch Video Solution

[ ]

https://dl.doubtnut.com/l/_vXb6FDKVlC1u
https://dl.doubtnut.com/l/_98atBXmLuwdp
https://dl.doubtnut.com/l/_wXN0vBFd340h


83. If

→a = 2î + ĵ + k̂,
→
b = î + 2ĵ + 2k̂, →c = î + ĵ + 2k̂ and (1 + α)î + β(1 + α)ĵ + γ(1 + α)(1

A. -2, - 4, -
2
3

B. 2, - 4,
2
3

C. -2, 4,
2
3

D. 2, 4, -
2
3

Answer: a

Watch Video Solution

84. Let →a(x) = (sinx)î + (cosx)ĵ and
→
b(x) = (cos2x)î + (sin2x)ĵ be two

variable vectors (x ∈ R). Then →a(x) and
→
b(x) are

A. collinear for unique value of x

B. perpendicular for infinte values of x.

(

https://dl.doubtnut.com/l/_wXN0vBFd340h
https://dl.doubtnut.com/l/_2n4INWBN9htz
https://dl.doubtnut.com/l/_jWEDdYHNrUMy


C. zero vectors for unique value of x

D. none of these

Answer: b

Watch Video Solution

85. For any vectors

→a and
→
b, →a × î +

→
b × î + →a × ĵ .

→
b × ĵ + →a × k̂ .

→
b × k̂  is always

equal to

A. →a.
→
b

B. 2→a. Vecb

C. zero

D. none of these

Answer: b

Watch Video Solution

( ) ( ) ( ) ( ) ( ) ( )

https://dl.doubtnut.com/l/_jWEDdYHNrUMy
https://dl.doubtnut.com/l/_QOlHksKBejme


86. If →a,
→
b and →c  are three non coplanar vectors and →r  is any vector in

space, then 
→
×

→
b , →r × →c +

→
b × →c × →r × →a + →c × →a × →r ×

→
b =

(A) →a
→
b→c  (B) 2 →a

→
b→c →r  (C) 3 →a

→
b→c →r  (D) 4 →a

→
b→c →r

A. →a
→
b→c →r

B. 2 →a
→
b→c →r

C. 3 →a
→
b→c →r

D. none of these

Answer: b

Watch Video Solution

( ) ( ) ( ) ( ) ( ) ( )
[ ] [ ] [ ] [ ]

[ ]
[ ]
[ ]

87. If 
→
P =

→
b × →c

→a
→
b→c

. →q =
→c × →a

→a
→
b→c

and →r =
→a ×

→
b

→a
→
b→c

, where →a,
→
b and →c  are

three non- coplanar vectors then the value of the expression

→a +
→
b + →c . →q + →q + →r  is

[ ] [ ] [ ]

( ) ( )

https://dl.doubtnut.com/l/_QOlHksKBejme
https://dl.doubtnut.com/l/_Zh835PAnOgfW
https://dl.doubtnut.com/l/_YFSz4jQ48aQr


A. 3

B. 2

C. 1

D. 0

Answer: a

Watch Video Solution

88. A →a , B
→
b and C →c  are the vertices of triangle ABC and R →r  is

any point in the plane of triangle ABC, then →r , →a ×
→
b +

→
b × →c + →c × →a  is

always equal to

A. zero

B. →a
→
b→c

C. - →a
→
b→c

D. none of these

( ) ( ) ( ) ( )

( )

[ ]
[ ]

https://dl.doubtnut.com/l/_YFSz4jQ48aQr
https://dl.doubtnut.com/l/_B0TFhErlzbow


Answer: b

Watch Video Solution

89. If →a,
→
b and →c  are non- coplanar vectors and →a × →c  is perpendicular to 

→a ×
→
b × →c  , then the value of →a ×

→
b × →c × →c  is equal to

A. →a
→
b→c →c

B. →a
→
b→c

→
b

C. 
→
0

D. →a
→
b→c →a

Answer: c

Watch Video Solution

( ) [ ( )]

[ ]
[ ]

[ ]

90. If V
be the volume of a
tetrahedron and V′ 
be the volume of another

tetrahedran formed by the centroids of faces of the previous tetrahedron

https://dl.doubtnut.com/l/_B0TFhErlzbow
https://dl.doubtnut.com/l/_5V6ifVtqQWGL
https://dl.doubtnut.com/l/_0VG8c4ZkaTco


and V = KV ′ , thenK
is equal to
a. 9
b. 12
c. 27
d. 81

A. 9

B. 12

C. 27

D. 81

Answer: c

Watch Video Solution

91. →a ×
→
b ×

→
b × →c  

→
b × →c × →c × →a  →c × →a × →a ×

→
b  is equal to

( where →a,
→
b and →c  are non - zero non- colanar vectors).
 (a) →a

→
b→c 2

(b) →a
→
b→c 3 (c) →a

→
b→c 4 (d) →a

→
b→c

A. →a
→
b→c 2

B. →a
→
b→c 3

C. →a
→
b→c 4

[( ) ( ) ( ) ( ) ( ) ( )]
[ ]

[ ] [ ] [ ]

[ ]
[ ]
[ ]

https://dl.doubtnut.com/l/_0VG8c4ZkaTco
https://dl.doubtnut.com/l/_N3UK5VS8Lorn


D. →a
→
b→c

Answer: c

Watch Video Solution

[ ]

92. If

→r = x1
→a ×

→
b + x2

→
b × →a + x3

→c ×
→
d and 4 →a

→
b→c = 1 then x1 + x2 + x3

is equal to

A. 
1
2

→r . →a +
→
b + →c

B. 
1
4

→r . →a +
→
b + →c

C. 2→r . →a +
→
b + →c

D. 4→r . →a +
→
b + →c

Answer: d

Watch Video Solution

( ) ( ) ( ) [ ]

( )
( )
( )
( )

https://dl.doubtnut.com/l/_N3UK5VS8Lorn
https://dl.doubtnut.com/l/_Nu1R05vQ19SW
https://dl.doubtnut.com/l/_qGzSga2C7bw5


93. If →a ⊥
→
b then vector →v  in terms of →a and

→
b satisfying the equations 

→v . Veca = 0nad→v . Vecb = 1 and →a→a
→
b = 1 is

A. 

→
b

→
b 2

+
→a ×

→
b

→a ×
→
b 2

B. 

→
b
→
b

+
→a ×

→
b

→a ×
→
b 2

C. 

→
b
→
b

+
→a ×

→
b

→a ×
→
b

D. none of these

Answer: a

Watch Video Solution

[ ]

| | | |

| | | |

| | | |

94. If →a′ = î + ĵ,
→
b′ = î - ĵ + 2k̂ and →c ′ = 2î - ĵ - k̂ then the altitude of the

parallelepiped formed by the vectors, →a,
→
b and →c  having base formed by 

→
b and →c  is ( where →a′  is recipocal vector →a 
 (a)1
 (b)3√2/2
 (c)1 /√6


(d)1 /√2

)

https://dl.doubtnut.com/l/_qGzSga2C7bw5
https://dl.doubtnut.com/l/_0oM1GU2daCAQ


A. 1

B. 3√2/2

C. 1/√6

D. 1/√2

Answer: d

Watch Video Solution

95. If →a = î + ĵ,
→
b = ĵ + k̂, →c = k̂ + î then in the reciprocal system of vectors 

→a,
→
b, →c  reciprocal →a of vector →a is

A. 
î + ĵ + k̂

2

B. 
î - ĵ + k̂

2

C. 
- î - ĵ + k̂

2

D. 
î + ĵ - k̂

2

https://dl.doubtnut.com/l/_0oM1GU2daCAQ
https://dl.doubtnut.com/l/_wjrdHg4oqTDm


Answer: d

Watch Video Solution

96. If unit vectors →a and
→
b are inclined at an angle 2θ such that 

→a -
→
b < 1 and 0 ≤ θ ≤ π, then θ lies in the interval

A. [0, π /6)

B. (5π /6, π]

C. [π /6, π /2]

D. (π /2, 5π /6]

Answer: a,b

Watch Video Solution

| |

97. 
→
b and →c  are non- collinear if 

→a ×
→
b × →c + →a.

→
b

→
b = (4 - 2x - siny)

→
b + x2 - 1 →cnad →a. →c →a = →a then( ) ( ) ( ) ( )

https://dl.doubtnut.com/l/_wjrdHg4oqTDm
https://dl.doubtnut.com/l/_MCGKDZRpI6wA
https://dl.doubtnut.com/l/_SkPUsDoToUCW


a. x =1
b. x = -1
c. y = (4n + 1)
π
2

, n ∈ I
d. y(2n + 1)
π
2

, n ∈ I

A. x =1

B. x = -1

C. y = (4n + 1)
π
2

, n ∈ I

D. y(2n + 1)
π
2

, n ∈ I

Answer: a,c

Watch Video Solution

98. Unit vectors →a and
→
b ar perpendicular , and unit vector →c  is inclined at

an angle θ to both →a and
→
b. Ifα→a + β

→
b + γ →a ×

→
b  then.

A. α = β

B. γ2 = 1 - 2α2

C. γ2 = - cos2θ

D. β2 =
1 + cos2θ

2

( )

https://dl.doubtnut.com/l/_SkPUsDoToUCW
https://dl.doubtnut.com/l/_GY0pinoMMFdy


Answer: a,b,c,d

Watch Video Solution

99. If vectors →a and
→
b are two adjecent sides of a paralleogram, then the

vector representing the altitude of the parallelogram which is

perpendicular to →ais

A. 

→a.
→
b

→a 2
→a -

→
b

B. 
1

→a 2
→a 2→

b - →a.
→
b →a

C. 

→a × →a ×
→
b

→a 2

D. 

→a ×
→
b × →a

→
b 2

Answer: a,b,c

Watch Video Solution

( )
| |

| |
{ | | ( ) }
( )
| |
( )
| |

https://dl.doubtnut.com/l/_GY0pinoMMFdy
https://dl.doubtnut.com/l/_UDa832Ocq9sU


100. If →a ×
→
b × →c  is perpendicular to →a ×

→
b × →c , we may have

A. →a.
→
b

→
b 2 = →a.

→
b

→
b. →c

B. →a.
→
b = 0

C. →a. →c = 0

D. 
→
b. →c = 0

Answer: a,c

Watch Video Solution

( ) ( )

( )| | ( )( )

101. Let →a,
→
b and →c  be vectors forming right- hand triad . Let 

→
P =

→
b × →c

→a
→
b→c

, →q
→c × →a

→a
→
b→c

and →r =
→a ×

→
b

→a
→
b→c

Ifx ∪ R +  then

A. x →a
→
b→c +

→p→q→r

x
 has least value 2

B. x2 →a
→
b→c 2 +

→p→q→r

x2  has least value 3/22 / 3

[ ] [ ] [ ]

[ ] [ ]

[ ] [ ] ( )

https://dl.doubtnut.com/l/_o0Yeofwigx0w
https://dl.doubtnut.com/l/_NEdOQAosT3Rf


C. →p→q→r > 0

D. none of these

Answer: a,c

Watch Video Solution

[ ]

102. a1, a2, a3 ∈ R - {0} and a1 + a2cos2x + a3sin2x = 0 " for all " x in R

then (a) vectors →a = a1î + a2ĵ + a3k̂ and
→
b = 4î + 2ĵ + k̂ are perpendicular

to each other (b)vectors →a = a1î + a2ĵ + a3k̂ and
→
b = î + ĵ + 2k̂ are parallel

to each each other (c)if vector →a = a1î + a2ĵ + a3k̂ is of length √6 units,

then on of the ordered trippplet a1, a2, a3 = (1, - 1, - 2) (d)if 

2a1 + 3a2 + 6a3 = 26, then →aî + a2ĵ + a3k̂ is2√6

A. vectors →a = a1î + a2ĵ + a3k̂ and
→
b = 4î + 2ĵ + k̂ are perpendicular to

each other

B. vectors →a = a1î + a2ĵ + a3k̂ and
→
b = î + ĵ + 2k̂ are parallel to each

each other

( )
| |

https://dl.doubtnut.com/l/_NEdOQAosT3Rf
https://dl.doubtnut.com/l/_wLvsq7sLz2vs


C. if vector →a = a1î + a2ĵ + a3k̂ is of length √6 units, then on of the

ordered trippplet a1, a2, a3 = (1, - 1, - 2)

D. if 2a1 + 3a2 + 6a3 + 6a3 = 26, then →aî + a2ĵ + a3k̂ is2√6

Answer: a,b,c,d

Watch Video Solution

( )
| |

103. If →a and
→
b are two vectors and angle between them is θ , then

A. →a ×
→
b 2 + →a.

→
b 2 = →a 2 →

b 2

B. →a ×
→
b 2 + →a.

→
b 2, if θ = π /4

C. →a ×
→
b = →a. Vecb n̂ ( where n̂ is a normal unit vector ) if θf = π /4

D. →a ×
→
b . →a +

→
b = 0

Answer: a,b,c,d

Watch Video Solution

| | ( ) | | | |
| | ( )

( )

( ) ( )

https://dl.doubtnut.com/l/_wLvsq7sLz2vs
https://dl.doubtnut.com/l/_hAte3ft2PZsI
https://dl.doubtnut.com/l/_jDPBYPjLlNvj


104. Let →a and
→
b be two non- zero perpendicular vectors. A vector →r

satisfying the equation →r ×
→
b = →a can be

A. 
→
b -

→a ×
→
b

→
b 2

B. 2
→
b -

→a ×
→
b

→
b 2

C. →a
→
b -

→a ×
→
b

→
b 2

D. 
→
b

→
b -

→a ×
→
b

→
b 2

Answer: a,b,cd,

Watch Video Solution

| |

| |

| |
| |

| |
| |

105. If vector 
→
b = tanα, - 1, 2√sinα /2 and→c = tanα, tanα, -

3

√sinα /2

are

orthogonal and vector →a = (1, 3, sin2α)
makes an obtuse angle with
the z-

axis, then the value of α
is

( ) ( )

https://dl.doubtnut.com/l/_jDPBYPjLlNvj
https://dl.doubtnut.com/l/_eMuqMzn8kbSg


A. α = (4n + 1)π + tan - 12

B. α = (4n + 1)π - tan - 12

C. α = (4n + 2)π + tan - 12

D. α = (4n + 2)π - tan - 12

Answer: b,d

Watch Video Solution

106. Let →r  be a unit vector satisfying 

→r × →a =
→
b, where →a = √3 and

→
b = √2, then
 (a)→r =

2
3

→a + →a ×
→
b  (b)

→r =
1
3

→a + →a ×
→
b  (c)→r =

2
3

→a - →a ×
→
b  (d)→r =

1
3 - →a + →a ×

→
b

A. →r =
2
3

→a + →a ×
→
b

B. →r =
1
3

→a + →a ×
→
b

C. →r =
2
3

→a - →a ×
→
b

D. →r =
1
3 - →a + →a ×

→
b

| | | | ( )
( ) ( ) ( )

( )
( )
( )
( )

https://dl.doubtnut.com/l/_eMuqMzn8kbSg
https://dl.doubtnut.com/l/_egxUJVYllBVv


Answer: b,d

Watch Video Solution

107. If →a and
→
b are unequal unit vectors such that 

→a -
→
b ×

→
b + →a × 2→a +

→
b = →a +

→
b then angle θ between →a and

→
b is

A. 0

B. π /2

C. π /4

D. π

Answer: b,d

Watch Video Solution

( ) [( ) ( )]

108. If →a and
→
b are two unit vectors perpenicualar to each other and 

→c = λ1
→a + λ2

→
b + λ3

→a ×
→
b ,  then which of the following is (are) true ?( )

https://dl.doubtnut.com/l/_egxUJVYllBVv
https://dl.doubtnut.com/l/_huE6m0niDryH
https://dl.doubtnut.com/l/_8h52brpm3rg6


A. λ1 = →a. →c

B. λ2 =
→
b × →c

C. λ3 = ∣
→a ×

→
b × →c

D. λ1
→a + λ2

→
b + λ3

→a ×
→
b

Answer: a,d

Watch Video Solution

| |
( | |

( )

109. If vectors →a and
→
b are non collinear then 

→a
→a

+

→
b
→
b

 is (A) a unit

vector (B) in the plane of →a and
→
b (C) equally inclined to →a and

→
b (D)

perpendicular to →a ×
→
b

A. a unit vector

B. in the plane of →a and
→
b

C. equally inclined to →a and
→
b

D. perpendicular to →a ×
→
b

| | | |

https://dl.doubtnut.com/l/_8h52brpm3rg6
https://dl.doubtnut.com/l/_mvJkLQ8i5VzX


Answer: b,c,d

Watch Video Solution

110. If →a and
→
b are non - zero vectors such that →a +

→
b = →a - 2

→
b  then

A. 2→a.
→
b =

→
b 2

B. →a.
→
b =

→
b 2

C. least value of →a. Vecb +
1

→
b 2 + 2

is √2

D. least value of →a.
→
b +

1
→
b 2 + 2

is √2 - 1

Answer: a,d

Watch Video Solution

| | | |

| |
| |

| |

| |

111. Let →a
→
b and →c  be non- zero vectors aned 

→
V1 = →a ×

→
b × →c and

→
V2 = →a ×

→
b × →c .vectors 

→
V1 and

→
V2 are equal .( ) ( )

https://dl.doubtnut.com/l/_mvJkLQ8i5VzX
https://dl.doubtnut.com/l/_QZIvuFsDCpEe
https://dl.doubtnut.com/l/_usMEvrvNQKDH


Then

A. →a and
→
b ar orthogonal

B. →a and →c  are collinear

C. 
→
b and →c  ar orthogonal

D. 
→
b = λ →a × →c when λ is a scalar

Answer: b,d

Watch Video Solution

( )

112. Vectors 
→
A and

→
B satisfying the vector equation 

→
A +

→
B = →a,

→
A ×

→
B =

→
b and

→
A. →a = 1. where veca and 

→
b are given vectosrs,

are

A. 
→
A =

→a ×
→
b - →a

a2

B. 
→
B =

→
b × →a + →a a2 - 1

a2

( )

( ) ( )

https://dl.doubtnut.com/l/_usMEvrvNQKDH
https://dl.doubtnut.com/l/_aMVM2yDbPV8t


C. 
→
A =

→a ×
→
b + →a

a2

D. 
→
B =

→
b × →a - →a a2 - 1

a2

Answer: b,c,

Watch Video Solution

( )

( ) ( )

113. A vector 
→
d  is equally inclined to three vectors 

→a = î - ĵ + k̂,
→
b = 2î + ĵ and →c = 3ĵ - 2k̂ let →x , →y , →z  be three in the plane of 

→a,
→
b,

→
b, →c , →c , →a respectively, then

A. →x .
→
d = - 1

B. →y .
→
d = 1

C. vecz.vecd=0`

D. vecr.vecd=0, " where " vecr=lambda vecx + mu vecy +deltavecz`

Answer: c.d

( )

https://dl.doubtnut.com/l/_aMVM2yDbPV8t
https://dl.doubtnut.com/l/_769uT2CmyTB4


Watch Video Solution

114. Vectors Perpendicular to î - ĵ - k̂ and in the plane of 

î + ĵ + k̂ and - î + ĵ + k̂ are

A. î + k̂

B. 2î + ĵ + k̂

C. 3î + 2ĵ + k̂

D. -4î - 2ĵ - 2k̂

Answer: b,d

Watch Video Solution

115. if side 
→
AB of an equilateral triangle ABC lying in the x-y plane is 3î.

Then side 
→
CB can be

A. -
3
2

î - √3ĵ( )

https://dl.doubtnut.com/l/_769uT2CmyTB4
https://dl.doubtnut.com/l/_JuuJiHHnfzYR
https://dl.doubtnut.com/l/_sSGKnpXf1B3Y


B. -
3
2

î - √3ĵ

C. -
3
2

î + √3ĵ

D. 
3
2

î + √3ĵ

Answer: b,d

Watch Video Solution

( )
( )

( )

116. The angles of a triangle , two of whose sides are respresented by

vectors √3 â ×
→
b and b̂ - â. Vecb â where 

→
b is a non - zero vector and 

→a is a unit vector in the direction of →a. Are

A. tan - 1 √3

B. tan - 1 1/√3

C. cot - 1(0)

D. tant^(-1)(1)`

Answer: a,b,c

( ) ( )

( )

( )

https://dl.doubtnut.com/l/_sSGKnpXf1B3Y
https://dl.doubtnut.com/l/_aUU0W36qx9W0


Watch Video Solution

117. →a,
→
b and →c  are unimodular and coplanar. A unit vector 

→
d is

perpendicualt to them , →a ×
→
b × →c ×

→
d =

1
6
î -

1
3
ĵ +

1
3
k̂ , and the angle

between →a and
→
bis30 ∘  then →c  is

A. î - 2ĵ + 2k̂ /3

B. - î + 2ĵ - 2k̂ /3

C. - î + 2ĵ - k̂ /3

D. - 2î - 2ĵ + k̂ /3

Answer: a,b

Watch Video Solution

( ) ( )

( )
( )
( )
( )

118. If →a + 2
→
b + 3→c =

→
0 then →a ×

→
b +

→
b × →c + →c × →a =

A. 2 →a ×
→
b( )

https://dl.doubtnut.com/l/_aUU0W36qx9W0
https://dl.doubtnut.com/l/_uq8du9ASLDrq
https://dl.doubtnut.com/l/_J0aMPpMQ7C3l


B. 6
→
b × →c

C. 3 →c × →a

D. 
→
0

Answer: c,d

Watch Video Solution

( )
( )

119. Let →a and 
→
b be two non-collinear unit vectors. If →u = →a - →a.

→
b

→
b and 

→v = →a ×
→
b, then →v  is

A. →u

B. →u + →u.
→
b

C. →u + →u. →a

D. none of these

Answer: b,d

Watch Video Solution

( )
| |

| |

| | | |
| | | |

https://dl.doubtnut.com/l/_J0aMPpMQ7C3l
https://dl.doubtnut.com/l/_jLHRy1uDk2Bd


120. if →a ×
→
b = →c ,

→
b × →c = →a, where →c ≠

→
0 then (a) →a = →c 
 (b) →a =

→
b

(c) 
→
b = 1
(d) →a =

→
b = →c = 1

A. →a = →c

B. →a =
→
b

C. 
→
b = 1

D. →a =
→
b| = |→c ∣ = 1

Answer: a,c

Watch Video Solution

| | | | | | | |
| | | | | | | |

| | | |

| | | |
| |
| |

121. Let →a,
→
b, and →c  be three non- coplanar vectors and 

→
d be a non -zero ,

which is perpendicular to

→a +
→
b + →c . Now

→
d = →a ×

→
b sinx +

→
b × →c cosy + 2 →c × →a . Then( ) ( ) ( ) ( )

https://dl.doubtnut.com/l/_jLHRy1uDk2Bd
https://dl.doubtnut.com/l/_0ZiyyoBIkB9b
https://dl.doubtnut.com/l/_Fv0aapmB9m5M


A. 

→
d. →a + →c

→a
→
b→c

= 2

B. 

→
d. →a + →c

→a
→
b→c

= - 2

C. minimum value of x2 + y2isπ2 /4

D. minimum value of x2 + y2is5π2 /4

Answer: b,d

Watch Video Solution

( )

[ ]
( )

[ ]

122. If →a,
→
b and →c  are three unit vectors such that 

→a ×
→
b × →c =

1
2

→
b, then

→
b and →c  being non parallel)

A. angle between →a and
→
bisπ /3

B. angle between →a and →cisπ /3

C. angle between →a and
→
bisπ /2

D. angle between →a and →cisπ /2

( ) (

https://dl.doubtnut.com/l/_Fv0aapmB9m5M
https://dl.doubtnut.com/l/_W8Xq7HLrnl1k


Answer: b,c

Watch Video Solution

123. If in triangle ABC, 
→
AB =

→u
→u

-
→v
→v

and
→
AC =

2→u
→u

, where →u ≠ →v  ,

then
 (a)1 + cos2A + cos2B + cos2C = 0
 (b)sinA = cosC
 (c)projection of AC

on BC is equal to BC (d) projection of AB on BC is equal to AB

A. 1 + cos2A + cos2B + cos2C = 0

B. sinA = cosC

C. projection of AC on BC is equal to BC

D. projection of AB on BC is equal to AB

Answer: a,b,c

Watch Video Solution

| | | | | |
| | | |

https://dl.doubtnut.com/l/_W8Xq7HLrnl1k
https://dl.doubtnut.com/l/_OGKsE1rFU4bG


124. →a ×
→
b →c ×

→
d →e ×

→
f  is equal to 


(a) →a
→
b

→
d →c→e

→
f - →a

→
b→c

→
d→e

→
f 


(b) →a
→
b→e

→
f→c

→
d - →a

→
b

→
f →e→c

→
d 


(c) →c
→
d→a

→
b→e

→
f - →a

→
d

→
b →a→e

→
f 


(d) →a→c→e
→
b

→
d

→
f

A. →a
→
b

→
d →c→e

→
f - →a

→
b→c

→
d→e

→
f

B. →a
→
b→e

→
f→c

→
d - →a

→
b

→
f →e→c

→
d

C. →c
→
d→a

→
b→e

→
f - →a

→
d

→
b →a→e

→
f

D. →a→c→e
→
b

→
d

→
f

Answer: a,b,c

Watch Video Solution

[ ]
[ ][ ] [ ][ ]
[ ][ ] [ ][ ]
[ ][ ] [ ][ ]
[ ][ ]

[ ][ ] [ ][ ]
[ ][ ] [ ][ ]
[ ][ ] [ ][ ]
[ ][ ]

125. The scalars l and m such that l→a + m
→
b = →c , where →a,

→
b and →c  are

given vectors, are equal to

https://dl.doubtnut.com/l/_pflU0zvP6M4T
https://dl.doubtnut.com/l/_rFE2XxvnBoE7


A. l =

→c ×
→
b . →a ×

→
b

→a ×
→
b 2

B. l =

→c × →a .
→
b × →a

→
b × →a

C. m =

→c × →a .
→
b × →a

→
b × →a 2

D. m =

→c × →a .
→
b × →a

→
b × →a

Answer: a,c

Watch Video Solution

( ) ( )
( )

( ) ( )
( )

( ) ( )
( )

( ) ( )
( )

126. If →a ×
→
b × →c ×

→
d . →a ×

→
d = 0 then which of the following may be

true ?

A. →a,
→
b and

→
d are nenessarily coplanar

B. →a lies iin the plane of →c and
→
d

C. →vb lies in the plane of →a and
→
d

( ) ( ) ( )

https://dl.doubtnut.com/l/_rFE2XxvnBoE7
https://dl.doubtnut.com/l/_CIXdynbFBrqG


D. →c  lies in the plane of →a and
→
d

Answer: b,c,d

Watch Video Solution

127. A,B C and dD are four points such that

→
AB = m 2î - 6ĵ + 2k̂

→
BC = î - 2ĵ and

→
CD = n - 6î + 15ĵ - 3k̂ . If CD

intersects AB at some points E, then

A. m ≥ 1/2

B. n ≥ 1/3

C. m= n

D. m < n

Answer: a,b

Watch Video Solution

( ) ( ) ( )

https://dl.doubtnut.com/l/_CIXdynbFBrqG
https://dl.doubtnut.com/l/_bqfo0shS3muH
https://dl.doubtnut.com/l/_yU7HvACfM0uO


128. If the vectors →a,
→
b, →c  are non -coplanar and l, m, n are distinct scalars

such that 

l→a + m
→
b + n→c l

→
b + m→c + n→a l→c + m→a + n

→
b = 0 then

A. l + m + n = 0

B. roots of the equation lx2 + mx + n = 0 are equal

C. l2 + m2 + n2 = 0

D. l3 + m2 + n3 = 3lmn

Answer: a,b,d

Watch Video Solution

[ ]

129. Let 
→
α = aî + bĵ + ck̂,

→
β = bî + cĵ + ak̂ and 

→
γ = cî + aĵ + bk̂ be three

coplnar vectors with a ≠ b, and →v = î + ĵ + k̂. Then →v  is perpendicular to

A. 
→
α

B. 
→
β

https://dl.doubtnut.com/l/_yU7HvACfM0uO
https://dl.doubtnut.com/l/_nD2GbaeguKV3


C. 
→
γ

D. none of these

Answer: a,b,c

Watch Video Solution

130. If vectors 
→
A = 2î + 3ĵ + 4k̂,

→
B = î + ĵ + 5k̂ and

→
C form a left handed

system then 
→
C is (A) 11î - 6ĵ - k̂ (B) -11î + 6ĵ + k̂ (C) -11î + 6ĵ - k̂ (D) 

-11î + 6ĵ - k̂

A. 11î - 6ĵ - k̂

B. -11î - 6ĵ - k̂

C. -11î - 6ĵ + k̂

D. -11î + 6ĵ - k̂

Answer: b,d

Watch Video Solution

https://dl.doubtnut.com/l/_nD2GbaeguKV3
https://dl.doubtnut.com/l/_0u9BiNIEAot8


131. If →a = xî + yĵ + zk̂,
→
b = yî + zĵ + xk̂ and →c = zî + xĵ + yk̂, 

then →a ×
→
b × →c is 

(a)parallel to (y - z)î + (z - x)ĵ + (x - y)k̂
 (b)orthogonal to î + ĵ + k̂

(c)orthogonal to (y + z)î + (z + x)ĵ + (x + y)k̂
(d)orthogonal to xî + yĵ + zk̂

A. parallel to (y - z)î + (z - x)ĵ + (x - y)k̂

B. orthogonal to î + ĵ + k̂

C. orthogonal to (y + z)î + (z + x)ĵ + (x + y)k̂

D. orthogonal to xî + yĵ + zk̂

Answer: a,b,c,d

Watch Video Solution

( )

132. If →a ×
→
b × →c = →a ×

→
b × →c  then

A. →c × →a ×
→
b =

→
0

( ) ( )

( )

https://dl.doubtnut.com/l/_0u9BiNIEAot8
https://dl.doubtnut.com/l/_LWsYabc52kSc
https://dl.doubtnut.com/l/_IKMZR1xLkMjc


B. →c × →a ×
→
b =

→
0

C. 
→
b × →c × →a =

→
0

D. →c × →a ×
→
b =

→
b × →c × →a =

→
0

Answer: a,c,d

Watch Video Solution

( )
( )

( )

133. A vector 
→
d  is equally inclined to three vectors 

→a = î - ĵ + k̂,
→
b = 2î + ĵ and →c = 3ĵ - 2k̂ let →x , →y , →z  be three in the plane of 

→a,
→
b,

→
b, →c , →c , →a respectively, then

A. →z .
→
d = 0

B. →x .
→
d = 1

C. →y .
→
d = 32

D. →r .
→
d = 0, where →r = λ→x + μ→y + γ→z

Answer: a,d

( )

https://dl.doubtnut.com/l/_IKMZR1xLkMjc
https://dl.doubtnut.com/l/_htSRDujTSIWW


Reasoning type

Watch Video Solution

134. A parallelogram is constructed on the vectors

→a = 3
→
α -

→
β,

→
b =

→
α + 3

→
β. If

→
α =

→
β = 2 and angle between 

→
α and

→
βis

π
3

then the length of a diagonal of the parallelogram is

A. 4√5

B. 4√3

C. 4√7

D. none of these

Answer: b,c

Watch Video Solution

| | | |

https://dl.doubtnut.com/l/_htSRDujTSIWW
https://dl.doubtnut.com/l/_VJMeEgnCYBRp


1. (a)Statement 1: Vector →c = - 5î + 7ĵ + 2k̂ is along the bisector of angle

between →a = î + 2ĵ + 2k̂ and
→
b = 8î + ĵ - 4k̂. 


Statement 2 : →c  is equally inclined to →a and
→
b.

A. Both the statements are true and statement 2 is the correct

explanation for statement 1.

B. Both statements are true but statement 2 is not the correct

explanation for statement 1.

C. Statement 1 is true and Statement 2 is false

D. Statement 1 is false and Statement 2 is true.

Answer: b

Watch Video Solution

2. Statement1: A component of vector 
→
b = 4î + 2ĵ + 3k̂ in the direction

perpendicular to the direction of vector →a = î + ĵ + k̂isî - ĵ 

https://dl.doubtnut.com/l/_RCuvZnI2Qlqe
https://dl.doubtnut.com/l/_3vN1yAqXKzyH


Statement 2: A component of vector in the direction of

→a = î + ĵ + k̂is2î + 2ĵ + 2k̂

A. Both the statements are true and statement 2 is the correct

explanation for statement 1.

B. Both statements are true but statement 2 is not the correct

explanation for statement 1.

C. Statement 1 is true and Statement 2 is false

D. Statement 1 is false and Statement 2 is true.

Answer: c

Watch Video Solution

3. Statement 1: Distance of point D( 1,0,-1) from the plane of points A(

1,-2,0) , B ( 3, 1,2) and C( -1,1,-1) is 
8

√229
 

Statement 2: volume of tetrahedron formed by the points A,B, C and D is

√229

2

https://dl.doubtnut.com/l/_3vN1yAqXKzyH
https://dl.doubtnut.com/l/_2WVqK1bk46A3


A. Both the statements are true and statement 2 is the correct

explanation for statement 1.

B. Both statements are true but statement 2 is not the correct

explanation for statement 1.

C. Statement 1 is true and Statement 2 is false

D. Statement 1 is false and Statement 2 is true.

Answer: d

Watch Video Solution

4. Let →r  be a non - zero vector satisfying →r . →a = →r .
→
b = →r . →c = 0 for given

non- zero vectors →a
→
b and →c  

Statement 1: →a -
→
b

→
b - →c→c - →a = 0 

Statement 2: →a
→
b→c = 0

[ ]
[ ]

https://dl.doubtnut.com/l/_2WVqK1bk46A3
https://dl.doubtnut.com/l/_dwXYIhGjtZgG


A. Both the statements are true and statement 2 is the correct

explanation for statement 1.

B. Both statements are true but statement 2 is not the correct

explanation for statement 1.

C. Statement 1 is true and Statement 2 is false

D. Statement 1 is false and Statement 2 is true.

Answer: b

Watch Video Solution

5. Statement 1: If a1î + a2ĵ + a3k̂,
→
bî + b2ĵ + b3k̂ and c1î + c2ĵ + c3k̂ are

three mutually perpendicular unit vectors then

a1î + b1ĵ + c1k̂, a2î + b2ĵ + c2k̂ and a3î + b3ĵ + c3k̂ may be mutually

perpendicular unit vectors. 

Statement 2 : value of determinant and its transpose are the same.

https://dl.doubtnut.com/l/_dwXYIhGjtZgG
https://dl.doubtnut.com/l/_L2QsC2DIiVQp


A. Both the statements are true and statement 2 is the correct

explanation for statement 1.

B. Both statements are true but statement 2 is not the correct

explanation for statement 1.

C. Statement 1 is true and Statement 2 is false

D. Statement 1 is false and Statement 2 is true.

Answer: a

Watch Video Solution

6. Statement 1: 
→
A = 2î + 3ĵ + 6k̂,

→
B = û + ĵ - 2k̂ and

→
C = î + 2ĵ + k̂ then 

→
A ×

→
A ×

→
A ×

→
B .

→
C = 243 

Statement 2: 
→
A ×

→
A ×

→
A ×

→
B .

→
C =

→
A 2 →

A
→
B

→
C

A. Both the statements are true and statement 2 is the correct

explanation for statement 1.

| ( ( )) |
| ( ( )) | | | | [ ]|

https://dl.doubtnut.com/l/_L2QsC2DIiVQp
https://dl.doubtnut.com/l/_l3Ist6U2IQfF


B. Both statements are true but statement 2 is not the correct

explanation for statement 1.

C. Statement 1 is true and Statement 2 is false

D. Statement 1 is false and Statement 2 is true.

Answer: d

Watch Video Solution

7. Statement 1: →a,
→
b and →c  arwe three mutually perpendicular unit vectors

and 
→
d is a vector such that →a,

→
b, →c and

→
d are non- coplanar. If 

→
d

→
b→c =

→
d→a

→
b =

→
d→c→a = 1, then

→
d = →a +

→
b + →c  

Statement 2: 
→
d

→
b→c =

→
d→a

→
b =

→
d→c→a ⇒

→
d is equally inclined to 

→a,
→
b and →c .

A. Both the statements are true and statement 2 is the correct

explanation for statement 1.

[ ] [ ] [ ]
[ ] [ ] [ ]

https://dl.doubtnut.com/l/_l3Ist6U2IQfF
https://dl.doubtnut.com/l/_R70U3J1Bh9YY


B. Both statements are true but statement 2 is not the correct

explanation for statement 1.

C. Statement 1 is true and Statement 2 is false

D. Statement 1 is false and Statement 2 is true.

Answer: b

Watch Video Solution

8. Consider three vectors →a,
→
b and →c  


Statement 1: →a ×
→
b = î × →a .

→
b î + ĵ × →a .

→
b ĵ + k̂ × →a .

→
b k̂ 


Statement 2: →c = î. →c î + ĵ. →c ĵ + k̂. →c k̂

A. Both the statements are true and statement 2 is the correct

explanation for statement 1.

B. Both statements are true but statement 2 is not the correct

explanation for statement 1.

(( ) ) (( ) ) ( ) )
( ) ( ) ( )

https://dl.doubtnut.com/l/_R70U3J1Bh9YY
https://dl.doubtnut.com/l/_4obVBPGCnWrf


Comprehension type

C. Statement 1 is true and Statement 2 is false

D. Statement 1 is false and Statement 2 is true.

Answer: a

Watch Video Solution

1. Let →u, →v and →w be three unit vectors such that 

→u + →v + →w = →a, →u × →v × →w =
→
b, →u × →v × →w = →c , →a. →u = 3/2, →a. →v = 7/4 and

Vector →wis

A. →a -
2
3

→
b + →c

B. →a +
4
3

→
b +

8
3

→c

C. 2→a -
→
b +

1
3

→c

D. 
4
3

→a -
→
b +

2
3

→c

( ) ( ) |

https://dl.doubtnut.com/l/_4obVBPGCnWrf
https://dl.doubtnut.com/l/_L0D7pAsJ42Qy


Answer: b

Watch Video Solution

2. Let →u, →v and →w be three unit vectors such that 

→u + →v + →w = →a, →u × →v × →w =
→
b, →u × →v × →w = →c , →a. →u = 3/2, →a. →v = 7/4 and

Vector →wis

A. (a) →a -
2
3

→
b + →c

B. (b) →a +
4
3

→
b +

8
3

→c

C. (c) 2→a -
→
b +

1
3

→c

D. (d) 
4
3

→a -
→
b +

2
3

→c

Answer: c

Watch Video Solution

( ) ( ) |

https://dl.doubtnut.com/l/_L0D7pAsJ42Qy
https://dl.doubtnut.com/l/_i1ZXc9R2GvOS


3. Let →u, →v and →w be three unit vectors such that 

→u + →v + →w = →a, →u × →v × →w =
→
b, →u × →v × →w = →c , →a. →u = 3/2, →a. →v = 7/4 and

Vector →u is

A. (a) →a -
2
3

→
b + →c

B. (b) →a +
4
3

→
b +

8
3

→c

C. (c) 2→a -
→
b +

1
3

→c

D. (a) 
4
3

→a -
→
b +

2
3

→c

Answer: d

Watch Video Solution

( ) ( ) |

4. Vectors →x , →y , →z  each of magnitude √2 make angles of 600 with each

other. If →x × →y × →z = →a, →y × →z × →x =
→
b and →x × →y = →c ,  find →x , →y , →z  in

terms of →a,
→
b and →c .

Watch Video Solution

( ) ( )

https://dl.doubtnut.com/l/_OXYOTrGydkdp
https://dl.doubtnut.com/l/_fDZX15vidx1i


5. Vectors →x , →y , →z  each of magnitude √2 make angles of 600 with each

other. If →x × →y × →z = →a, →y × →z × →x =
→
b and →x × →y = →c ,  find →x , →y , →z  in

terms of →a,
→
b and →c .

A. 
1
2

→a + →c ×
→
b -

→
b - →a

B. 
1
2

→a - →c ×
→
b +

→
b + →a

C. 
1
2

→a -
→
b × →c +

→
b + →a

D. 
1
2

→a - →c × →a +
→
b - →a

Answer: c

Watch Video Solution

( ) ( )

[ ( ) ]
[ ( ) ]
[( ) ]
[ ( ) ]

6. Vectors →x , →y , →z  each of magnitude √2 make angles of 600 with each

other. If →x × →y × →z = →a, →y × →z × →x =
→
b and →x × →y = →c . Find →x , →y , →z  in

terms of →a,
→
b, →c .

A. 
1
2

→a - →c × →c -
→
b + →a

( ) ( )

[ ( ) ]

https://dl.doubtnut.com/l/_Nn8NyUJOgpjx
https://dl.doubtnut.com/l/_k7MXkOPrtyhP


B. 
1
2

→a -
→
b × →c +

→
b - →a

C. 
1
2

→c × →a -
→
b +

→
b + →a

D. none of these

Answer: b

Watch Video Solution

[( ) ]
[ ( ) ]

7. If →x × →y = →a, →y × →z =
→
b, →x .

→
b = γ, →x . →y = 1 and →y . →z = 1 then find x,y,z in

terms of →a,
→
b and γ.

A. 
1

→a ×
→
b 2

→a × →a ×
→
b

B. 
γ

→a ×
→
b 2

→a ×
→
b - →a × →a ×

→
b

C. 
γ

→a ×
→
b 2

→a ×
→
b + →a × →a ×

→
b

D. none of these

Answer: b

| |
[ ( )]

| |
[ ( )]

| |
[ ( )]

https://dl.doubtnut.com/l/_k7MXkOPrtyhP
https://dl.doubtnut.com/l/_PZFZ2tptMzB5


Watch Video Solution

8. If →x × →y = →a, →y × →z =
→
b, →x .

→
b = γ, →x . →y = 1 and →y . →z = 1 then find x,y,z in

terms of →a,
→
b and γ.

A. 
→a ×

→
b

γ

B. →a +
→a ×

→
b

γ

C. →a +
→
b +

→a ×
→
b

γ

D. none of these

Answer: a

Watch Video Solution

9. Vectors →x , →y , →z  each of magnitude √2 make angles of 600 with each

other. If →x × →y × →z = →a, →y × →z × →x =
→
b and →x × →y = →c . Find →x , →y , →z  in

terms of →a,
→
b, →c .

( ) ( )

https://dl.doubtnut.com/l/_PZFZ2tptMzB5
https://dl.doubtnut.com/l/_LYfHImhfePZp
https://dl.doubtnut.com/l/_OFdfaPRGNkFS


A. 
γ

→a ×
→
b 2

→a +
→
b × →a ×

→
b

B. 
γ

→a ×
→
b 2

→a +
→
b - →a × →a ×

→
b

C. 
γ

→a ×
→
b 2

→a +
→
b + →a × →a ×

→
b

D. none of these

Answer: c

Watch Video Solution

| |
[ ( )]

| |
[ ( )]

| |
[ ( )]

10. Given two orthogonal vectors 
→
A and

→
B each of length unity. Let 

→
P be

the vector satisfying the equation 
→
P ×

→
B =

→
A -

→
P. then 

→
P ×

→
B ×

→
B is equal to

A. 
→
P

B. -
→
P

C. 2
→
B

( )

https://dl.doubtnut.com/l/_OFdfaPRGNkFS
https://dl.doubtnut.com/l/_lBzFhe8j1qCU


D. 
→
A

Answer: b

Watch Video Solution

11. Given two orthogonal vectors 
→
A and

→
B each of length unity. Let 

→
P be

the vector satisfying the equation 
→
P ×

→
B =

→
A -

→
P. then 

→
P is equal to

A. 

→
A
2

+

→
A ×

→
B

2

B. 

→
A
2

+

→
B ×

→
A

2

C. 

→
A ×

→
B

2
-

→
A
2

D. 
→
A ×

→
B

Answer: b

Watch Video Solution

https://dl.doubtnut.com/l/_lBzFhe8j1qCU
https://dl.doubtnut.com/l/_rK2ylzgPrbeM


12. Given two orthogonal vectors 
→
A and VecB each of length unity. Let 

→
P

be the vector satisfying the equation 
→
P ×

→
B =

→
A -

→
P. then 


which of the following statements is false ?

A. vectors 
→
P,

→
A and

→
P ×

→
B ar linearly dependent.

B. vectors 
→
P,

→
B and

→
P ×

→
B ar linearly independent

C. 
→
P is orthogonal to 

→
B and has length 

1

√2
.

D. none of these

Answer: d

Watch Video Solution

13. Let →a = 2î + 3ĵ - 6k̂,
→
b = 2î - 3ĵ + 6k̂ and →c = - 2î + 3ĵ + 6k̂. Let →a1 be

the projection of →a on 
→
b and →a2 be the projection of →a1 on →c  . Then 

→a2 is equal to

A. 
943
49

2î - 3ĵ - 6k̂( )

https://dl.doubtnut.com/l/_NkyfYn3L1No9
https://dl.doubtnut.com/l/_1SG8Gl1YiOwe


B. 
943

492 2î - 3ĵ - 6k̂

C. 
943
49

- 2î + 3ĵ + 6k̂

D. 
943

492 - 2î + 3ĵ + 6k̂

Answer: b

Watch Video Solution

( )
( )
( )

14. Let →a = 2î + 3ĵ - 6k̂,
→
b = 2î - 3ĵ + 6k̂ and →c = - 2î + 3ĵ + 6k̂. Let →a1 be

the projection of →a on 
→
b and →a2 be the projection of →a1 on →c  . Then 

→a1.
→
b is equal to

A. -41

B. -41/7

C. 41

D. 287

Answer: a

https://dl.doubtnut.com/l/_1SG8Gl1YiOwe
https://dl.doubtnut.com/l/_5gLqdCPyRLPv


Watch Video Solution

15. Let →a = 2î + 3ĵ - 6k̂,
→
b = 2î - 3ĵ + 6k̂ and →c = - 2î + 3ĵ + 6k̂. Let →a1 be

the projection of →a on 
→
b and →a2 be the projection of →a1 on →c  . Then 

→a2 is equal to

A. →a and vcea2 are collinear

B. →a1 and →c  are collinear

C. →am→a1 and
→
b are coplanar

D. →a, →a1 and a2 are coplanar

Answer: c

Watch Video Solution

16. Consider a triangular pyramid ABCD the position vectors of whose

agular points are A(3, 0, 1), B( - 1, 4, 1), C(5, 3, 2) and D(0, - 5, 4) Let G be

https://dl.doubtnut.com/l/_5gLqdCPyRLPv
https://dl.doubtnut.com/l/_BWXU0R7IFrWj
https://dl.doubtnut.com/l/_mfThLxDdjkxy


the point of intersection of the medians of the triangle BCD. The length

of the vector 
¯
AG is

A. √17

B. √51/3

C. 3/√6

D. √59/4

Answer: b

Watch Video Solution

17. Consider a triangular pyramid ABCD the position vectors of whose

agular points are A(3, 0, 1), B( - 1, 4, 1), C(5, 3, 2) and D(0, - 5, 4) Let G be

the point of intersection of the medians of the triangle BCD. The length

of the vector 
¯
AG is

A. 24

https://dl.doubtnut.com/l/_mfThLxDdjkxy
https://dl.doubtnut.com/l/_yreZw72G3WGg


B. 8√6

C. 4√6

D. none of these

Answer: c

Watch Video Solution

18. Consider a triangular pyramid ABCD the position vectors of whose

agular points are A(3, 0, 1), B( - 1, 4, 1), C(5, 3, 2) and D(0, - 5, 4) Let G be

the point of intersection of the medians of the triangle BCD. The length

of the vector 
¯
AG is

A. 14/√6

B. 2/√6

C. 3/√6

D. none of these

https://dl.doubtnut.com/l/_yreZw72G3WGg
https://dl.doubtnut.com/l/_Gi835rj89Q6x


Answer: a

Watch Video Solution

19. Vertices of a parallelogram taken in order are A, ( 2,-1,4) , B (1,0,-1) , C (

1,2,3) and D (x,y,z) The distance between the parallel lines AB and CD is

A. √6

B. 3√6/5

C. 2√2

D. 3

Answer: c

Watch Video Solution

20. Vertices of a parallelogram taken in order are A( 2,-1,4)B(1,0,-1)C( 1,2,3)

and D. 

https://dl.doubtnut.com/l/_Gi835rj89Q6x
https://dl.doubtnut.com/l/_7QZGQvEMZRWQ
https://dl.doubtnut.com/l/_yf8twPF0HSCS


Distance of the point P ( 8, 2,-12) from the plane of the parallelogram is

A. 
4√6

9

B. 
32√6

9

C. 
16√6

9

D. none

Answer: b

Watch Video Solution

21. Vertices of a parallelogram taken in order are A, ( 2,-1,4) , B (1,0,-1) , C (

1,2,3) and D (x,y,z) The distance between the parallel lines AB and CD is

A. 14, 4,2

B. 2,4,14

C. 4,2,14

D. 2,14,4

https://dl.doubtnut.com/l/_yf8twPF0HSCS
https://dl.doubtnut.com/l/_vSHwhVlasPbS


Answer: d

Watch Video Solution

22. Let →r  be a position vector of a variable point in Cartesian OXY plane

such that →r . 10ĵ - 8î - →r = 40 and 

P1 = max →r + 2î - 3ĵ 2 , P2 = min →r + 2î - 3ĵ 2  . A tangenty line is

drawn to the curve y = 8/x2 at point .A with abscissa 2. the drawn line

cuts the x-axis at a point B. 

p2 is equal to

A. 9

B. 2√2 - 1

C. 6√6 + 3

D. 9 - 4√2

Answer: d

Watch Video Solution

( )

{ | | } { | | }

https://dl.doubtnut.com/l/_vSHwhVlasPbS
https://dl.doubtnut.com/l/_G7glkI9SWTWV


23. Let →r  be a position vector of a variable point in Cartesian OXY plane

such that →r . 10ĵ - 8î - →r = 40 and 

P1 = max →r + 2î - 3ĵ 2 , P2 = min →r + 2î - 3ĵ 2  . A tangenty line is

drawn to the curve y = 8/x2 at point .A with abscissa 2. the drawn line

cuts the x-axis at a point B. 

p2 is equal to

A. 2

B. 10

C. 18

D. 5

Answer: c

Watch Video Solution

( )

{ | | } { | | }

https://dl.doubtnut.com/l/_G7glkI9SWTWV
https://dl.doubtnut.com/l/_lBoOyKmU6HEZ


24. Let →r  be a position vector of a variable point in Cartesian OXY plane

such that →r . 10ĵ - 8î - →r = 40 and 

P1 = max →r + 2î - 3ĵ 2 , P2 = min →r + 2î - 3ĵ 2  . A tangenty line is

drawn to the curve y = 8/x2 at point .A with abscissa 2. the drawn line

cuts the x-axis at a point B. 

p2 is equal to

A. 1

B. 2

C. 3

D. 4

Answer: c

Watch Video Solution

( )

{ | | } { | | }

25. Ab, AC and AD are three adjacent edges of a parallelpiped. The

diagonal of the praallelepiped passing through A and direqcted away

https://dl.doubtnut.com/l/_3lGonWJ3Cefq
https://dl.doubtnut.com/l/_MkCpbSBTXpqu


from it is vector →a. The vector of the faces containing vertices A, B , C and

A, B, D are 
→
b and →c , respectively , i.e. 

→
AB ×

→
AC and

→
AD ×

→
AB = →c  the

projection of each edge AB and AC on diagonal vector →ais

→a

3
 


vector 
→
AD is

A. 
1
3

→a +

→a ×
→
b - →c

→a 2

B. 
1
3

→a +

→a ×
→
b - →c

→a 2
+

3
→
b × →a

→a 2

C. 
1
3

→a +

→a ×
→
b - →c

→a 2
-

3
→
b × →a

→a 2

D. none of these

Answer: a

Watch Video Solution

| |

( )
| |
( )
| |

( )
| |

( )
| |

( )
| |

26. Ab, AC and AD are three adjacent edges of a parallelpiped. The

diagonal of the praallelepiped passing through A and direqcted away

https://dl.doubtnut.com/l/_MkCpbSBTXpqu
https://dl.doubtnut.com/l/_lNEzZZwgiUed


from it is vector →a. The vector of the faces containing vertices A, B , C and

A, B, D are 
→
b and →c , respectively , i.e. 

→
AB ×

→
AC =

→
b and

→
AD ×

→
AB = →c  the

projection of each edge AB and AC on diagonal vector →ais

→a

3
 

vector 
→
AB is

A. 
1
3

→a +

→a ×
→
b - →c

→a 2

B. 
1
3

→a +

→a ×
→
b - →c

→a 2
+

3
→
b × →a

→a 2

C. 
1
3

→a +

→a ×
→
b - →c

→a 2
-

3
→
b × →a

→a 2

D. none of these

Answer: b

Watch Video Solution

| |

( )
| |
( )
| |

( )
| |

( )
| |

( )
| |

27. Ab, AC and AD are three adjacent edges of a parallelpiped. The

diagonal of the praallelepiped passing through A and direqcted away

https://dl.doubtnut.com/l/_lNEzZZwgiUed
https://dl.doubtnut.com/l/_xyyjdMsFETjR


Martrix - match type

from it is vector →a. The vector of the faces containing vertices A, B , C and

A, B, D are 
→
b and →c , respectively , i.e. 

→
AB ×

→
AC =

→
b and

→
AD ×

→
AB = →c  the

projection of each edge AB and AC on diagonal vector →ais

→a

3
 

vector 
→
AB is

A. 
1
3

→a +

→a ×
→
b - →c

→a 2

B. 
1
3

→a +

→a ×
→
b - →c

→a 2
+

3
→
b × →a

→a 2

C. 
1
3

→a +

→a ×
→
b - →c

→a 2
-

3
→
b × →a

→a 2

D. none of these

Answer: c

Watch Video Solution

| |

( )
| |
( )
| |

( )
| |

( )
| |

( )
| |

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


1. 

View Text Solution

2. 

View Text Solution

3. 

View Text Solution

4. Given two vectors →a = - î + ĵ + 2k̂ and
→
b = - î - 2ĵ - k̂ 


Find 

a. →a ×
→
b then use this to find the area of the triangle.
 


b. The area of the parallelogram 

https://dl.doubtnut.com/l/_26tDOyInSaS3
https://dl.doubtnut.com/l/_53wygtnEHQFu
https://dl.doubtnut.com/l/_trgkdztC1ndE
https://dl.doubtnut.com/l/_fevTC4T35caA


c. The area of a paralleogram whose diagonals are 

2 veca and 4vecb

Watch Video Solution

5. Given two vectors →a = - î + 2ĵ + 2k̂ and
→
b = - 2î + ĵ + 2k̂ 


find →a ×
→
b

Watch Video Solution

| |

6. 

View Text Solution

7. find →x  , if for a unit vector →a, →x - →a →x + →a =12

Watch Video Solution

| | ( )( )

https://dl.doubtnut.com/l/_fevTC4T35caA
https://dl.doubtnut.com/l/_idz9z547IBaK
https://dl.doubtnut.com/l/_MNwnZNbMLpDo
https://dl.doubtnut.com/l/_E7GXmJEMH4oH


Integer type

8. 

View Text Solution

9. 

View Text Solution

10. 

View Text Solution

1. If →a and
→
b are any two unit vectors, then find the greatest postive

integer in the range of 
3 →a +

→
b

2
+ 2 →a -

→
b

h id l i

| |
| |

https://dl.doubtnut.com/l/_GL6JwomftZfq
https://dl.doubtnut.com/l/_kyqxn5f4Qi9w
https://dl.doubtnut.com/l/_btQhTrJQXsLU
https://dl.doubtnut.com/l/_onkwmPyBBEUX


Watch Video Solution

2. Let →u be a vector on rectangular coodinate system with sloping angle 

60 ∘  suppose that →u - î  is geomtric mean of →u and →u - 2î , where î is

the unit vector along the x-axis . Then find the value of √2 - 1 →u

Watch Video Solution

| | | | | |
( )| |

3. Find the absolute value of
 parameter t
 for which the area of the

triangle whose vertices the A( - 1, 1, 2); B(1, 2, 3)andC(5, 1, 1)
is minimum.

Watch Video Solution

4. If →a = a1î + a2ĵ + a3k̂,
→
b = b1î + b2ĵ + b3k̂,

→c = c1î + c2ĵ + c3k̂ and 

3→a +
→
b  3

→
b + →c   3→c + →a = λ

a1 a2 a3

b1 b2 b3

c1 c2 c3

then find the value of
λ
4

Watch Video Solution

[ ] | |

https://dl.doubtnut.com/l/_onkwmPyBBEUX
https://dl.doubtnut.com/l/_dL5wvYwmsOYD
https://dl.doubtnut.com/l/_obGY5Y8G3Upz
https://dl.doubtnut.com/l/_PqTKHqjbzxcL


5. Let →a = αî + 2ĵ - 3k̂,
→
b = î + 2αĵ - 2k̂ and →c = 2î - αĵ + k̂. Find the value of

6α. Such that →a ×
→
b ×

→
b × →c × →c × →a = 0

Watch Video Solution

{( ) ( )} ( )

6. If , →x , →y  are two non-zero and non-collinear vectors satisfying 


(a - 2)α2 + (b - 3)α + c →x + [(a - 2)β + c]→y + (a - 2)γ2 + (b - 3)γ + c →x × →y =

are three distinct distinct real numbers, then find the value of

a2 + b2 + c2 - 4

Watch Video Solution

[ ] [ ]( )

( )

7. Let →u and →v  be unit vectors such that →u × →v + →u = →w and →w × →u = →v  .

Find the value of →u→v→w

Watch Video Solution

[ ]

https://dl.doubtnut.com/l/_PqTKHqjbzxcL
https://dl.doubtnut.com/l/_LUXz0Nfay6YJ
https://dl.doubtnut.com/l/_wj0zmVKRR1xt
https://dl.doubtnut.com/l/_qLASjoICcUn4
https://dl.doubtnut.com/l/_h76qQl1HXEU2


8. The volume of the tetrahedron whose vertices are the points with

positon vectors î - 6ĵ + 10k̂, - î - 3ĵ + 7k̂, 5î - ĵ + λk̂ and 7î - 4ĵ + 7k̂ is 11

cubic units if the value of λ is

Watch Video Solution

9. Given that

→u = î + 2ĵ + 3k̂, →v = 2î + k̂ + 4k̂, →w = î + 3ĵ + 3k̂ and →u.
→
R - 15 î + →c .

→
R - 30 ĵ +

. Then find the greatest integer less than or equal to 
→
R .

Watch Video Solution

( ) ( )
| |

10. Let a three- dimensional vector 
→
V satisfy the condition , 

2
→
V +

→
V × î + 2ĵ = 2î + k̂ . If 3

→
V = √m . Then find the value of m.

Watch Video Solution

( ) | |

https://dl.doubtnut.com/l/_h76qQl1HXEU2
https://dl.doubtnut.com/l/_qCGFGQoI1dUj
https://dl.doubtnut.com/l/_yjKmuguDpSl2


11. If →a,
→
b, →c  are unit vectors such that →a.

→
b = 0 = →a. →c  and the angle

between 
→
b and →cis

π
3

 , then find the value of →a ×
→
b - →a × →c

Watch Video Solution

| |

12. Let 
→
OA = →a,

→
OB = 10→a + 2

→
band

→
OC =

→
b, whereO, AandC
 are non-

collinear points. Let p
denotes the areaof
quadrilateral OACB, 
 and let q

denote the area of
 parallelogram with OAandOC
 as adjacent sides. If 

p = kq, 
then findk
.

Watch Video Solution

13. Find the work done by the
 force F = 3î - ĵ - 2k̂
 acrting on a particle

such
 that the particle is displaced from point

A( - 3, - 4, 1) ⊤ o ∈ tB( - 1, - 1, - 2)
.

Watch Video Solution

https://dl.doubtnut.com/l/_Y3mcLXabcTI4
https://dl.doubtnut.com/l/_zkBkUTK11wPg
https://dl.doubtnut.com/l/_U3GhcvbNMh5i
https://dl.doubtnut.com/l/_Ho0JkVkmYs3a


14. If →a and
→
b are vectors in space given by →a =

î - 2ĵ

√5
and

→
b =

2î + ĵ + 3k̂

√14

then find the value of 2→a +
→
b . →a ×

→
b × →a - 2

→
b

Watch Video Solution

( ) [( ) ( )]

15. Let →a = - î - k̂,
→
b = - î + ĵ and →c = i + 2ĵ + 3k̂ be three given vectors. If 

→r  is a vector such that →r ×
→
b = →c ×

→
b and →r . →a = 0 then find the value of 

→r .
→
b.

Watch Video Solution

16. If →a,
→
b and →c  are unit vectors satisfying 

→a -
→
b 2 +

→
b - →c 2 + →c - →a 2 = 9 then find the value of 2→a + 5

→
b + 5→c  .

Watch Video Solution

| | | | | | | |

https://dl.doubtnut.com/l/_Ho0JkVkmYs3a
https://dl.doubtnut.com/l/_6NabiniaZeqh
https://dl.doubtnut.com/l/_uqIppq1OUk88


Subjective type

17. Let→a,
→
b, and →c  be three non-coplanar ubit vectors such the angle

between every pair of them is 
π
3

. if →a ×
→
b +

→
b × →c = p→a + q

→
b + r→c ,

where p,q and r are scalars , then the value of 
p2 + 2q2 + r2

q2  is

Watch Video Solution

1. from a point O inside a triangle ABC, perpendiculars, OD, OE and OF are

drawn to the sides, BC, CA and AB respectively , prove that the

perpendiculars from A, B and C to the sides EF, FD and DE are concurrent.

Watch Video Solution

2. A1, A2, …. An are the vertices of a regular plane polygon with n sides

and O ars its centre. Show that 

n - 1

∑
i= 1

→
OAi ×

→
OAi+ 1 = (n - 1)

→
OA1 ×

→
OA2

h id l i

( ) ( )

https://dl.doubtnut.com/l/_zUa2Tx0acd7Y
https://dl.doubtnut.com/l/_Dvc0dtL1YG6t
https://dl.doubtnut.com/l/_rILi8S6NsByv


Watch Video Solution

3. If c is a given non - zero scalar, and 
→
A and

→
B are given non- zero ,

vectors such that 
→
A ⊥

→
B . Then find vector, 

→
X which satisfies the equations

→
A.

→
X = c and

→
A ×

→
X =

→
B.

Watch Video Solution

4. A, B, CandD
 are any four points in the
 space, then prove that 

→
AB ×

→
CD +

→
BC ×

→
AD +

→
CA ×

→
BD = 4
(area of ABC
.)

Watch Video Solution

| |

5. If vectors →a,
→
b and →c  are coplanar, show that 

→a
→
b →c

→a. →a →a.
→
b →a. →c

→
b. →a

→
b.

→
b

→
b. →c

=
→
0

Watch Video Solution

| |

https://dl.doubtnut.com/l/_rILi8S6NsByv
https://dl.doubtnut.com/l/_28GOs3pSqKrw
https://dl.doubtnut.com/l/_D0lVvn5xrhd9
https://dl.doubtnut.com/l/_nR5xk7DuJg48


6. 
→
A = 2

→
i +

→
k ,

→
B =

→
i +

→
j +

→
k and

→
C = 4

→
i -

→
3j + 7

→
k  determine a 

→
R

satisfying 
→
R ×

→
B =

→
C ×

→
B and

→
R.

→
A = 0

Watch Video Solution

( ) ( )

7. Determine the value of c so that for the real x, vectors

cxî - 6ĵ - 3k̂ and xî + 2ĵ + 2cxk̂ make an obtuse angle with each other .

Watch Video Solution

8. Prove that:

→a ×
→
b × →c ×

→
d + →a × →c ×

→
d ×

→
b + →a ×

→
d ×

→
b × →c 
= -2

→
b→c

→
d →a

Watch Video Solution

( ) ( ) ( ) ( ) ( ) ( ) [ ]

9. The position vectors of the vertices A, B and C of a tetrahedron ABCD

are î + ĵ + k̂, k̂, î and 3̂i,respectively. The altitude from vertex D to the

https://dl.doubtnut.com/l/_Mh7Swz2TwxAK
https://dl.doubtnut.com/l/_9OdK8E3Tyy2G
https://dl.doubtnut.com/l/_aQq70wCYTLHt
https://dl.doubtnut.com/l/_dCcS2Tc0NWAP


opposite face ABC meets the median line through Aof triangle ABC at a

point E. If the length of the side AD is 4 and the volume of the

tetrahedron is2√2/3, find the position vectors of the point E for all its

possible positions

Watch Video Solution

10. Let →a,
→
b and →c  be non - coplanar unit vectors, equally inclined to one

another at an angle θ. If →a ×
→
b +

→
b × →c = p→a + q

→
b + r→c , find scalars p, q and

r in terms of θ.

Watch Video Solution

11. If →a,
→
b, →c  are vectors such that 

→
b = →c  then 

→a +
→
b × →a + →c ×

→
b × →c .

→
b + →c =

Watch Video Solution

| | | |

{( ) ( )} ( ) ( )

https://dl.doubtnut.com/l/_dCcS2Tc0NWAP
https://dl.doubtnut.com/l/_f1slPB5SEpdq
https://dl.doubtnut.com/l/_6lERAcTV5U75


12. For any two vectors →u and →v  prove that 

1 + →u 2 1 + →v 2 = 1 - →u. →v 2 + →u + →v + →u × →v 2

Watch Video Solution

( | | )( | | ) ( ) | ( )|

13. Let →u and →v  be unit vectors. If →w is a vector such that →w + →w × →u = →v ,

then prove that →u × →v . →w ≤
1
2

 and that the equality holds if and only if

→u is perpendicular to →v .

Watch Video Solution

| ( ) |

14. Find 3-dimensional vectors →v 1, →v 2, →v 3 satisfying

→v 1 ⋅
→v 1 = 4, →v 1 ⋅

→v 2 = - 2, →v 1 ⋅
→v 3 = 6, 


→v 2 ⋅
→v 2 = 2, →v 2 ⋅

→v 3 = - 5, →v 3 ⋅
→v 3 = 29

Watch Video Solution

https://dl.doubtnut.com/l/_t8uKE64TeGt1
https://dl.doubtnut.com/l/_OURc22DU6mRo
https://dl.doubtnut.com/l/_JSuAhsYxP8n4


15. Let V be the volume of the parallelepied formed by the vectors,

→a = a1î = a2ĵ + a3k̂,
→
b = b1î + b2ĵ + b3k̂ and →c = c1î + c2ĵ + c3k̂. if arbrnadcr

are non- negative real numbers and

3

∑ r= 1 ar + br + cr = 3L show that V ≤ L3

Watch Video Solution

( )

16. →u, →v and →w are three nono-coplanar unit vectors and α, β and γ are the

angles between →u and →u, →v and →w and →w and →u, respectively and 

→x , →y and →z  are unit vectors along the bisectors of the angles α, β and γ.

respectively, prove that →x × →y→y × →z→z × →x =
1

16
→u→v→w 2 sec2α

2
sec2β

2
sec2γ

2
.

Watch Video Solution

[ ) [ ]

17. If →a,
→
b, →c and

→
d ar distinct vectors such that 

→a × →c =
→
b ×

→
d and →a ×

→
b = →c ×

→
d. Prove that 

→a ×
→
d .

→
b. →c ≠ 0, i. e. , →a.

→
b +

→
d. →c ≠

→
d.

→
b + →a. →c .( ) ( )

https://dl.doubtnut.com/l/_WmaEQC0RXGiT
https://dl.doubtnut.com/l/_KBxoU6dmjAWF
https://dl.doubtnut.com/l/_LXqBuT5gL5ij


fill in the blanks

Watch Video Solution

18. P1ndP2
 are planes passing through
 origin L1andL2
 are two lines on

P1andP2, 
 respectively, such that their intersection is the origin.
 Show

that there exist points A, BandC, 
 whose permutation A ′ , B ′andC ′ ,

respectively, can be chosen
 such that A
 is on L1, BonP1
 but not on 

L1andC
not on P1; 
A′ 
is on L2, B′ onP2
but not on L2andC′ 
not on P2

.

Watch Video Solution

19. about to only mathematics

Watch Video Solution

https://dl.doubtnut.com/l/_LXqBuT5gL5ij
https://dl.doubtnut.com/l/_CbJA8Y2zGUlg
https://dl.doubtnut.com/l/_8ZEtqpVsE5dU


1. Let 
→
A,

→
B and

→
C be vectors of legth , 3,4and 5 respectively. Let 

→
A be

perpendicular to 
→
B +

→
C,

→
B to

→
C +

→
A and

→
C to

→
A +

→
B then the length of

vector 
→
A +

→
B +

→
C is __________.

Watch Video Solution

2. The unit vector perendicular to the plane determined by P (1,-1,2)

,C(3,-1,2) is ________.

Watch Video Solution

3. The area of the triangle whose vertices are A ( 1,-1,2) , B ( 1,2, -1) ,C ( 3, -1,

2) is ________.

Watch Video Solution

https://dl.doubtnut.com/l/_zFN0cBrdpCzt
https://dl.doubtnut.com/l/_NjAnLJwxj6nv
https://dl.doubtnut.com/l/_If8XalTJ974L


4. If 
→
A,

→
B and

→
C are three non - coplanar vectors, then 

→
A.

→
B ×

→
C

→
C ×

→
A.

→
B

+

→
B.

→
A ×

→
C

→
C.

→
A ×

→
B

=_________

Watch Video Solution

5. If 
→
A = (1, 1, 1) and

→
C = (0, 1, - 1) are given vectors the vector 

→
B

satisfying the equations 
→
A ×

→
B =

→
C and

→
A.

→
B = 3 is ________.

Watch Video Solution

6. Let 
→
b = 4î + 3ĵ and →c  be two vectors perpendicular to each other in the

xy- plane. All vectors in the sme plane having projections 1 and 2 along

→
b and →c ., respectively, are given by ________

Watch Video Solution

https://dl.doubtnut.com/l/_IktjB2lXUoPr
https://dl.doubtnut.com/l/_V7EbzBlOWuc1
https://dl.doubtnut.com/l/_Hm35EA7QsX5G


7. The components of a vector →a along and perpendicular to a non-zero

vector 
→
b are ________ and ___________, respectively.

Watch Video Solution

8. A unit vector coplanar with 
→
i +

→
j + 2

→
k and

→
i + 2

→
j +

→
k  and

perpendicular to 
→
i +

→
j +

→
k  is _______

Watch Video Solution

9. A non vector →a is parallel to the line of intersection of the plane

determined by the vectors 
→
i ,

→
i +

→
j  and thepane determined by the

vectors 
→
i -

→
j ,

→
i +

→
k  then angle between →a and

→
i - 2

→
j + 2

→
k  is = (A) 

π
2

 (B) 
π
3

(C) 
π
6

 (D) 
π
4

Watch Video Solution

https://dl.doubtnut.com/l/_QrEHA6tLrggb
https://dl.doubtnut.com/l/_NMkZ6FpBymUs
https://dl.doubtnut.com/l/_Q72IdYqRhdtR


10. Find a unit vector perpendicular to each of the
vector →a +
→
b
and →a -

→
b
 ,

where →a = 3î + 2ĵ + 2k̂
and 
→
b = î + 2ĵ -  2k̂

Watch Video Solution

11. let →a,
→
b and →c  be three vectors having magnitudes 1, 1 and 2,

respectively, if →a × →a × →c +
→
b =

→
0,  then the acute angle between 

→a and →c  is _______

Watch Video Solution

( )

12. A, B C and D are four points in a plane with position vectors,

→a,
→
b→c and

→
d respectively, such that 

→a -
→
d .

→
b - →c =

→
b -

→
d . →c - →a = 0 then point D is the ______ of

triangle ABC.

Watch Video Solution

( ) ( ) ( ) ( )

https://dl.doubtnut.com/l/_aSh0TKvsq5ru
https://dl.doubtnut.com/l/_BNmXToXdJLeM
https://dl.doubtnut.com/l/_BxBwkMA82mOK
https://dl.doubtnut.com/l/_TTws6JYgCsjm


True and false

13. Let 
→
OA = →a,

→
OB = 10→a + 2

→
b and

→
OC =

→
b where , O, A and C are non-

collinear points. Let p denote that area of the quadrilateral OABC. And let

q denote the area of the parallelogram with OA and OC as adjacent sides.

If p=kq, then k= _________

Watch Video Solution

14. If →a = ĵ + √3k̂ = - ĵ + √3k̂ and →c = 2√3k̂ form a triangle , then the

internal angle of the triangle between →a and
→
b is

___________________________________________

Watch Video Solution

1. Let 
→
A,

→
B and

→
C be unit vectors such that 

→
A.

→
B =

→
A.

→
C = 0 and the angle

between 
→
B and

→
C beπ /3. Then 

→
A = ± 2

→
B ×

→
C .( )

https://dl.doubtnut.com/l/_TTws6JYgCsjm
https://dl.doubtnut.com/l/_GhNRA1DLW0zD
https://dl.doubtnut.com/l/_16fWTlnKhGwR


single correct answer type

Watch Video Solution

2. If 
→
X.

→
A = 0,

→
X.

→
B = 0 and

→
X.

→
C = 0 for some non-zero vector →x1, then[vecA

vecB vecC] =0`

Watch Video Solution

3. for any three vectors, →a,
→
b and →c , →a -

→
b .

→
b - →c × →c - →a  =

Watch Video Solution

( ) ( ) ( )

1. The scalar 
→
A.

→
B.

→
C ×

→
A +

→
B +

→
C  equals

A. 0

B. 
→
A

→
B

→
C +

→
B

→
C

→
A

( ) ( )

[ ] [ ]

https://dl.doubtnut.com/l/_16fWTlnKhGwR
https://dl.doubtnut.com/l/_oGzzTKHNXRZI
https://dl.doubtnut.com/l/_sPii1TLJs1uT
https://dl.doubtnut.com/l/_WxwQ9dwF8cOs


C. 
→
A

→
B

→
C

D. none of these

Answer: a

Watch Video Solution

[ ]

2. For non-zero vectors →a,
→
b and →c , →a ×

→
b . →c = →a

→
b →c  holds if and

only if

A. →a.
→
b = 0,

→
b. →c = 0

B. 
→
b. →c = 0, →c , →a = 0

C. →c . →a = 0, →a,
→
b = 0

D. →a.
→
b =

→
b. →c = →c . →a = 0

Answer: d

Watch Video Solution

| ( ) | | | | | | |

https://dl.doubtnut.com/l/_WxwQ9dwF8cOs
https://dl.doubtnut.com/l/_Go72TK8yZ5wg
https://dl.doubtnut.com/l/_9diwOW2rngOW


3. The volume of he
 parallelepiped whose sides are given by

→
OA = 2i - 2, j,

→
OB = i + j - kand

→
OC = 3i - k
is
a. 4/13
b. 4
c. 2/7
d. 2

A. 4/13

B. 4

C. 2/7

D. 2

Answer: d

Watch Video Solution

4. Let →a,
→
b, →c  be three noncolanar vectors and →p, →q, →r  are vectors defined

by the relations→p =

→
b × →c

→a
→
b→c

, →q =
→c × →a

→a
→
b→c

, →r =
→a ×

→
b

→a
→
b→c

 then the value of

the expression →a +
→
b . →p +

→
b + →c . →q + →c + →a . →r . is equal to (A) 0 (B) 1

(C) 2 (D) 3

[ ] [ ] [ ]
( ) ( ) ( )

https://dl.doubtnut.com/l/_9diwOW2rngOW
https://dl.doubtnut.com/l/_UfC2NPJLQZBL


A. 0

B. 1

C. 2

D. 3

Answer: d

Watch Video Solution

5. Let →a = î - ĵ,
→
b = ĵ - k̂, →c = k̂ - î. Ifd̂ is a unit vector such that 

→a. d̂ = 0 =
→
b→c

→
d  then d̂ equals

A. ±
î + ĵ - 2k̂

√6

B. ±
î + ĵ - k̂

√3

C. ±
î + ĵ + k̂

√3

D. ± k̂

[ ]

https://dl.doubtnut.com/l/_UfC2NPJLQZBL
https://dl.doubtnut.com/l/_fUWxFqURHE1X


Answer: a

Watch Video Solution

6. If →a,
→
b and →c  are non coplanar and unit vectors such that 

→a ×
→
b × →c =

→
b + →c

√2
 then the angle between vea and

→
b is (A) 

3π
4

 (B) 
π
4

(C) 
π
2

 (D) π

A. 3π /4

B. π /4

C. π /2

D. π

Answer: a

Watch Video Solution

( ) )

https://dl.doubtnut.com/l/_fUWxFqURHE1X
https://dl.doubtnut.com/l/_IRJLwM5KOK8p


7. Let →u, →v and →w be vectors such that →u + →v + →w = 0 if 

→u = 3, →v = 4 and →w = 5 then →u. →v + →v . →w + →w. →u is

A. 47

B. -25

C. 0

D. 25

Answer: b

Watch Video Solution

| | | | | |

8. If →a,
→
b and →c  are three non-coplanar vectors, then 

→a +
→
b + →c . →a +

→
b × →a + →c  equals

A. 0

B. →a
→
b→c

C. 2 →a
→
b→c

( ) [( ) ( )]

[ ]
[ ]

https://dl.doubtnut.com/l/_pDBljauZBszz
https://dl.doubtnut.com/l/_MrZcrdmc9LPs


D. - →a
→
b→c

Answer: d

Watch Video Solution

[ ]

9. →p, →q and →r  are three mutually prependicular vectors of the same

magnitude . If vector →x  satisfies the equation 

→ps × →x - →q × →p + →q × →x - →r × →q + →r × →x - →p × →r =
→
0 then →x  is

given by

A. 
1
2

→p + →q - 2→r

B. 
1
2

→p + →q + →r

C. 
1
3

→p + →q + →r

D. 
1
3

2→p + →q - →r

Answer: b

Watch Video Solution

(( ) ) (( ) ) (( ) )

( )

( )

( )

( )

https://dl.doubtnut.com/l/_MrZcrdmc9LPs
https://dl.doubtnut.com/l/_9n2w31q73m6x


10. Let →a = 2î + ĵ + k̂, and
→
b = î + ĵ if c is a vector such that 

→a. →c = →c , →c - →a = 2√2 and the angle between →a ×
→
b and

→
i s30 ∘  , then 

→a ×
→
b × →c∣ is equal to

A. 2/3

B. 3/2

C. 2

D. 3

Answer: b

Watch Video Solution

| | | |

|( )|

11. Let →a = 2i + j + k,
→
b = i + 2j - k and a unit vector →c  be coplanar. If →c  is

pependicular to →a. Then →c  is

A. 
1

√2
( - j + k)

B. 
1

√3
(i - j - k)

https://dl.doubtnut.com/l/_8ZmVBELrW3uc
https://dl.doubtnut.com/l/_mpVWzIQhuF90


C. 
1

√5
(i - 2j)

D. 
1

√3
(i - j - k)

Answer: a

Watch Video Solution

12. If the vectors →a,
→
b and →c  form the sides, BC , CA and AB, respectively, of

triangle ABC, then

A. →a.
→
b +

→
b. →c + →c . →a = 0

B. →a ×
→
b =

→
b × →c = →c × →a

C. →a.
→
b =

→
b. →c = →c . →a

D. →a ×
→
b +

→
b × →c + →c × →a =

→
0

Answer: b

Watch Video Solution

https://dl.doubtnut.com/l/_mpVWzIQhuF90
https://dl.doubtnut.com/l/_rZZEdXfevgOc
https://dl.doubtnut.com/l/_prDfo5MRNFrj


13. Let vectors →a,
→
b→a and

→
d be such that 

→a ×
→
b × →c ×

→
d =

→
0. Let P1 and P2 be planes determined by the

pairs of vectors →a,
→
b and →c ,

→
d , respectively. Then the angle between 

P1 and P2 is

A. 0

B. π /4

C. π /3

D. π /2

Answer: a

Watch Video Solution

( ) ( )

14. If →a,
→
b, →c  are unit coplanar vectors then the scalar triple product 

2→a -
→
b, 2

→
b - c,

→
2c - →a  is equal to (A) 0 (B) 1 (C) -√3 (D) √3

A. 0

[ ]

https://dl.doubtnut.com/l/_prDfo5MRNFrj
https://dl.doubtnut.com/l/_uBvfXRNMLZDO


B. 1

C. -√3

D. √3

Answer: a

Watch Video Solution

15. if â, b̂ and ĉ are unit vectors. Then â - b̂ 2 + b̂ - ĉ 2 + →c - →a 2 does not

exceed

A. 4

B. 9

C. 8

D. 6

Answer: b

Watch Video Solution

| | | | | |

https://dl.doubtnut.com/l/_uBvfXRNMLZDO
https://dl.doubtnut.com/l/_4l2hJzv3kWTN


16. If →a and
→
b are two unit vectors such that →a + 2

→
b and 5→a - 4

→
b are

perpendicualar to each other, then the angle between →a and
→
b is

A. 45 ∘

B. 60 ∘

C. cos - 1(1 /3)

D. cos - 1(2 /7)

Answer: b

Watch Video Solution

17. Let 
→
V = 2î + ĵ - k̂ and

→
W = î + 3k̂. if

→
U is a unit vector, then the

maximum value of the scalar triple product 
→
U

→
V

→
W  is

A. -1

B. √10 + √6

[ ]

https://dl.doubtnut.com/l/_4l2hJzv3kWTN
https://dl.doubtnut.com/l/_4SFMdspH7zsE
https://dl.doubtnut.com/l/_QcZnSbN9yQrB


C. √59

D. √60

Answer: c

Watch Video Solution

18. Find the value of a so that the volume of the parallelopiped formed by

vectors î + aĵ + k̂, ĵ + ak̂ and aî + k̂ becomes minimum.

A. -3

B. 3

C. 1/√3

D. √3

Answer: c

Watch Video Solution

https://dl.doubtnut.com/l/_QcZnSbN9yQrB
https://dl.doubtnut.com/l/_xEcNG4u9c6sI
https://dl.doubtnut.com/l/_cKTVPC9P3Bq8


19. If →a = î + ĵ + k̂ , →a.
→
b = 1 and →a ×

→
b = ĵ - k̂, then

→
b is
 (a)î - ĵ + k̂
 (b) 

2î - k̂
(c) î
(d) 2î

A. î - ĵ + k̂

B. 2î - k̂

C. î

D. 2î

Answer: c

Watch Video Solution

( )

20. The unit vector which is orthogonal to the vector 5î + 2ĵ + 6k̂ and is

coplanar with vectors 2î + ĵ + k̂ and î - ĵ + k̂ is (a) 
2î - 6ĵ + k̂

√41

 (b) 

2î - 3ĵ

√13

 (c) 

3ĵ - k̂

√10

(d) 

4î + 3ĵ - 3k̂

√34

A. 
2î - 6ĵ + k̂

√41

https://dl.doubtnut.com/l/_cKTVPC9P3Bq8
https://dl.doubtnut.com/l/_PvTPrnYueLR0


B. 
2î - 3ĵ

√13

C. 
3î - k̂

√10

D. 
4î + 3ĵ - 3k̂

√34

Answer: c

Watch Video Solution

21. If →a,
→
b and →c  are three non-zero, non- coplanar vectors and 

→
b1 =

→
b -

→
b. →a
→a 2

→a,  
→
b2 =

→
b +

→
b. →a
→a 2

→a,  →c 1 = →c -
→c . →a

→a 2
→a +

→
b. →c
→c 2

→
b1,  

→c 2 = →c -
→c . →a

→a 2
→a -

→
b→c

→
b1

2

→
b1,  →c 3 = →c -

→c . →a
→c 2

→a +

→
b. →c
→c 2

→
b1,  

→c 4 = →c -
→c . →a

→c 2
→a =

→
b. →c
→
b 2

→
b1, then the set of mutually orthogonal vectors is

A. (a) →a,
→
b1, →c 3

B. (b) →a,
→
b1, →c 2

| | | | | | | |

| | | | | | | |

| | | |

( )
( )

https://dl.doubtnut.com/l/_PvTPrnYueLR0
https://dl.doubtnut.com/l/_0QU6Fh7auaJl


C. (c) →a,
→
b1, →c 1

D. (d) →a,
→
b2, →c 2

Answer: c

Watch Video Solution

( )
( )

22. Let →a = î + 2ĵ + k̂,
→
b = î - ĵ + k̂ and →c = ˆĵ - k̂ A vector in the plane of 

→a and
→
b whose projections on →cis1/√3 is

A. 4î - ĵ + 4k̂

B. 3î + ĵ - 3k̂

C. 2î + ĵ - 2k̂

D. 4î + ĵ - 4k̂

Answer: a

Watch Video Solution

https://dl.doubtnut.com/l/_0QU6Fh7auaJl
https://dl.doubtnut.com/l/_XOfBNojHOcHN
https://dl.doubtnut.com/l/_jo0c2DwffojT


23. Let two non-collinear unit vectors →a and
→
b form an acute angle. A

point P moves so that at any time t, time position vector, 
→
OP ( where O is

the origin) is given by âcott + b̂sint. When p is farthest fro origing o, let M

be the length of 
→
OP and û be the unit vector along 

→
OP .then

A. , û =
â + b̂

â + b̂
and M = 1 + â. b̂ 1 / 2

B. , û =
â - b̂

â - b̂
and M = 1 + â. b̂ 1 / 2

C. û =
â + b̂

â + b̂
and M = 1 + 2â. b̂ 1 / 2

D. , û =
â - b̂

â - b̂
and M = 1 + 2â. b̂ 1 / 2

Answer: a

Watch Video Solution

| |
( )

| |
( )

| |
( )

| |
( )

24. If →a, →c , →c and
→
d are unit vectors such that 

→a ×
→
b . →c ×

→
d = 1 and →a.

→
b =

1
2

then( ) ( )

https://dl.doubtnut.com/l/_jo0c2DwffojT
https://dl.doubtnut.com/l/_VGFRhXS5BlmI


A. →a,
→
b and →c  are non- coplanar

B. 
→
b, →c and

→
d are non-coplanar

C. 
→
b and

→
d are non- parallel

D. →a and
→
d are parallel and 

→
b and →c  are parallel

Answer: c

Watch Video Solution

25. Two adjacent sides of a
 parallelogram ABCD
 are given by 

→
AB = 2î + 10ĵ + 11k̂and

→
AD = - î + 2ĵ + 2k̂

.

 The side AD
 is rotated by an

acute
angle α
in the plane of the
parallelogram so that AD
becomes AD ′
.

If AD′ 
makes a right angle with
the side AB, 
then the cosine of the
angel 

α
is given by

8
9


b. 
√17

9

c. 

1
9


d. 
4√5

9

A. 
8
9

B. 
√17

9

https://dl.doubtnut.com/l/_VGFRhXS5BlmI
https://dl.doubtnut.com/l/_5skUDmZkHMWT


C. 
1
9

D. 
4√5

9

Answer: b

Watch Video Solution

26. Let P,Q, R and S be the points on the plane with postion vectors

-2î - ĵ, 4î, 3î + 3ĵ and - 3ĵ + 2ĵ,  respectively, the quadrilateral PQRS must

be a

A. Parallelogram, which is neither a rhombus nor a rectangle

B. square

C. rectangle, but not a square

D. rhombus, but not a square.

Answer: a

Watch Video Solution

https://dl.doubtnut.com/l/_5skUDmZkHMWT
https://dl.doubtnut.com/l/_hL8VKgIWAjGH


27. Let →a = î + ĵ + k̂,
→
b = î - ĵ + k̂ and →c = î - ĵ - k̂ be three vectors. A

vectors →v  in the plane of →a and
→
b , whose projection on →cis

1

√3
 is given by

A. î - 3ĵ + 3k̂

B. -3î - 3ĵ + k̂

C. 3î - ĵ + 3k̂

D. î + 3ĵ - 3k̂

Answer: c

Watch Video Solution

28. Let 
→
PR = 3î + ĵ - 2k̂ and

→
SQ = î - 3ĵ - 4k̂ determine diagonals of a

parallelogram PQRS. And 
→
PT = î + 2ĵ + 3k̂ be onther vector. Then the

volume of the parallelepiped determined by the vectors 
→
PT,

→
PQ and

→
PS is

https://dl.doubtnut.com/l/_hL8VKgIWAjGH
https://dl.doubtnut.com/l/_qJbTyVcH3VBF
https://dl.doubtnut.com/l/_ZjzgOUGhd0rG


Multiple correct answers type

A. 5

B. 20

C. 10

D. 30

Answer: c

Watch Video Solution

1. Let →a = a1î + a2ĵ + a3k̂,
→
b = b1î + b2ĵ + b3k̂ and →c = c1î + c2ĵ + c3k̂ be

three non-zero vectors such that →c  is a unit vector perpendicular to both 

→a and
→
b. If the angle between →a and

→
bisπ /6 then the value of 

a1 b1 c1

a2 b2 c2

a3 b3 c3

is| |

https://dl.doubtnut.com/l/_ZjzgOUGhd0rG
https://dl.doubtnut.com/l/_J5cUNmV89qMQ


A. 0

B. 1

C. 
1
4

a2
1 + a2

2 + a2
2 b2

1 + b2
2 + b2

2

D. 
3
4

a2
1 + a2

2 + a2
2 b2

1 + b2
2 + b2

2 c2
1 + c2

2 + c2
2

Answer: c

Watch Video Solution

( )( )
( )( ) ( )

2. The number of vectors of
 unit length perpendicular to vectors

→a = (1, 1, 0)and
→
b = (0, 1, 1)
is
a. one b. two c.
three
d. infinite

A. one

B. two

C. three

D. infinite

Answer: b

https://dl.doubtnut.com/l/_J5cUNmV89qMQ
https://dl.doubtnut.com/l/_FBa1WbogqoP0


Watch Video Solution

3. →a = 2î - ĵ + k̂,
→
b = ĵ + 2ĵ - k̂, →c = î + ĵ - 2k̂ . A vector coplanar with 

→
b and →c . Whose projection on →a is magnitude 

2
3

 is

A. 2î + 3ĵ - 3k̂

B. 2î + 3ĵ + 3k̂

C. -2î - ĵ + 5k̂

D. 2î + ĵ + 5k̂

Answer: a,c

Watch Video Solution

√

4. For three vectors, →u, →v and →w which of the following expressions is not

equal to any of the remaining three ?

A. →u. →v × →w( )

https://dl.doubtnut.com/l/_FBa1WbogqoP0
https://dl.doubtnut.com/l/_qgoWVCRZJ82U
https://dl.doubtnut.com/l/_nZ4Wel68MnIZ


B. →v × →w . →u

C. →v . →u × →w

D. →u × →v . →w

Answer: c

Watch Video Solution

( )

( )

( )

5. Which of the following expressions
 are meaningful?
 →u. →v × →w 
 b. 

→u. →v . →w
c. →u. →v . →w
d. →u × →v . →w

A. →u. →v × →w

B. →u. →v . →w

C. →u. →v →w

D. →u × →v . Vecw

Answer: a,c

Watch Video Solution

( )

( ) ( ) ( )

( )

( )

( )

( )

https://dl.doubtnut.com/l/_nZ4Wel68MnIZ
https://dl.doubtnut.com/l/_y2dECFEdjHNu


6. If →a,
→
b, →c  are non-coplanar vectors and →u and →v  are any two vectors.

Prove that →u × →v =
1

→a
→
b→c

→u. →a →v . →a →a

→u.
→
b →v .

→
b

→
b

→u. →c →v . →c →c

A. →u + →u. →ax
→
b

B. →u + →u. →a

C. →u + →u.
→
b

D. →u + →u. →a +
→
b

Answer: a,c

Watch Video Solution

[ ] | |
| | ( )
| | | |

| | | |
| | ( )

7. Vector 
1
3 2î - 2ĵ + k̂  is

A. a unit vector

( )

https://dl.doubtnut.com/l/_y2dECFEdjHNu
https://dl.doubtnut.com/l/_kqVgarlTEgBq
https://dl.doubtnut.com/l/_q3nXhS8K2rqK


B. makes an angle π /3 with vector 2î - 4ĵ + 3k̂

C. parallel to vector - î + ĵ -
1
2
k̂

D. perpendicular to vector 3î + 2ĵ - 2k̂

Answer: a,c,d

Watch Video Solution

( )

( )

8. Let 
→
A be a vector parallel to the line of intersection of planes P1 and P2

. Plane P1 is parallel to vectors

2ĵ + 3k̂ and 4ĵ - 3k̂nadP2 is parallel to ĵ - k̂ and 3î + 3ĵ. Then the angle

between vector 
→
A and  a given vector 2î + ĵ - 2k̂ is

A. π /2

B. π /4

C. π /6

D. 3π /4

https://dl.doubtnut.com/l/_q3nXhS8K2rqK
https://dl.doubtnut.com/l/_1kF1OEbiBj93


Answer: b,d

Watch Video Solution

9. The vector(s) which is /are coplanar with vectors

î + ĵ + 2k̂ and î + 2ĵ + k̂ and perpendicular to vector î + ĵ + k̂ , is /are

A. ĵ - k̂

B. - î + ĵ

C. î - ĵ

D. - ĵ + k̂

Answer: a,d

Watch Video Solution

10. Let →x , →y and →z  be three vectors each of magnitude √2 and the angle

between each pair of them is 
π
3

if →a is a non-zero vector perpendicular

https://dl.doubtnut.com/l/_1kF1OEbiBj93
https://dl.doubtnut.com/l/_Bw3i1LWmErqa
https://dl.doubtnut.com/l/_cUJS0sAYUb97


to →x and →y × →z and
→
b is a non-zero vector perpendicular to →y and →z × →x ,

then

A. 
→
b =

→
b. →z →z - →x

B. →a = →a. →y →y - →z

C. →a.
→
b = - →a. →y

→
b. →z

D. →a = →a. →y →z - →y

Answer: a,b,c

Watch Video Solution

( ) ( )

( )( )

( )( )
( )( )

11. Let PQR be a triangle . Let 

→a =
¯
QR,

→
b =

¯
RP and →c =

¯
PQ. if →a = 12,

→
b = 4√3 and

→
b. →c = 24 then

which of the following is (are) true ?

A. 

→c 2

2
- →a = 12

B. 

→c 2

2
- →a = 30

| | | |

| |
| |

| |
| |

https://dl.doubtnut.com/l/_cUJS0sAYUb97
https://dl.doubtnut.com/l/_mmL4TXgrwijL


C. →a ×
→
b + →c × →a = 48√3

D. →a.
→
b = - 72

Answer: a,c,d

Watch Video Solution

| |

https://dl.doubtnut.com/l/_mmL4TXgrwijL

