
MATHS

BOOKS - CENGAGE MATHS (HINGLISH)

DIFFERENT PRODUCTS OF VECTORS AND THEIR

GEOMETRICAL APPLICATIONS

Examples

1. Find the angel between the following pairs of vectors

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

Watch Video Solution

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

→
b = →a. →c ,.the 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/_fq7VPvBUN8gM
https://dl.doubtnut.com/l/_HwuUzTRx2Js9


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/_HwuUzTRx2Js9
https://dl.doubtnut.com/l/_RkbMfmT1T2do
https://dl.doubtnut.com/l/_ByrS6KrBsznY
https://dl.doubtnut.com/l/_QnSUga8FhmaU
https://dl.doubtnut.com/l/_mzIUlNs42lBz


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/_mzIUlNs42lBz
https://dl.doubtnut.com/l/_dXxRwXK5xdnh
https://dl.doubtnut.com/l/_Z93hwIpRzbav
https://dl.doubtnut.com/l/_rq0rhAFNy7f7
https://dl.doubtnut.com/l/_qpasfCHK4Uq0


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 + ĵak̂ 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/_qpasfCHK4Uq0
https://dl.doubtnut.com/l/_mZ2JhmM4RTEI
https://dl.doubtnut.com/l/_MGIK6odCaQik
https://dl.doubtnut.com/l/_0ngAEUuC192x
https://dl.doubtnut.com/l/_eqXvLGv50Fll


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

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/_eqXvLGv50Fll
https://dl.doubtnut.com/l/_gAt8Vp6WKCrw
https://dl.doubtnut.com/l/_90nO44TC99EQ
https://dl.doubtnut.com/l/_8tWkkRLqMIlb


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 angal with →a,
→
b and →c , then find the value

of →a +
→
b + →c +

→
d 2.

Watch Video Solution

| |

https://dl.doubtnut.com/l/_8tWkkRLqMIlb
https://dl.doubtnut.com/l/_7uLqCwhffaXu
https://dl.doubtnut.com/l/_vI5s07VSPscb
https://dl.doubtnut.com/l/_orWMMOXgcHHd


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 →aalond

→
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/_3twLJs8SE202
https://dl.doubtnut.com/l/_6qhnHXlCMlnT
https://dl.doubtnut.com/l/_8vAfNtpF7NsM
https://dl.doubtnut.com/l/_16naLOa65ty6


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 ∣

→
∣ = 5 and →a +

→
b  is perpendicular to vecc,

(vecb+vecc) is perpendicular to veca and (vecc+veca)isperpendica̲r → vecb

then|veca+vecb+vecc|=(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/_16naLOa65ty6
https://dl.doubtnut.com/l/_DJsWEnFeYMWG
https://dl.doubtnut.com/l/_YiGhD2GRlIqh
https://dl.doubtnut.com/l/_Zc3gaedI5UQk


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 are 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/_Zc3gaedI5UQk
https://dl.doubtnut.com/l/_hhRFxQWcoQDu
https://dl.doubtnut.com/l/_OzWceOxtWCGe
https://dl.doubtnut.com/l/_mZg7rEd5uf68


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 and

→
b = 3î - 2ĵ + 2k̂.

Watch Video Solution

| |

https://dl.doubtnut.com/l/_mZg7rEd5uf68
https://dl.doubtnut.com/l/_XRzJk1UuRw3u
https://dl.doubtnut.com/l/_fGNSBpaAoCaC


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 →a = 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/_UMQBs14y5GIR
https://dl.doubtnut.com/l/_b4dsnK7xvbos
https://dl.doubtnut.com/l/_2NaSiJBltUYo
https://dl.doubtnut.com/l/_Co0tGV6kgX0s


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/_Co0tGV6kgX0s
https://dl.doubtnut.com/l/_zieDrNyxM3gG
https://dl.doubtnut.com/l/_AcUDouAWUr8b
https://dl.doubtnut.com/l/_HXWlCtp3WSxY
https://dl.doubtnut.com/l/_g6lUG6gLf5HW


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/_g6lUG6gLf5HW
https://dl.doubtnut.com/l/_kB4WSBSwmDRs
https://dl.doubtnut.com/l/_WBW7nKxQFYCD
https://dl.doubtnut.com/l/_WKAdzmzDncQU


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 whsoe adjacent sides are given by

the vectors →a = î - ĵ + 3k̂dn
→
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/_WKAdzmzDncQU
https://dl.doubtnut.com/l/_J6fiGRc34L7h
https://dl.doubtnut.com/l/_RL1eREHfpWGj
https://dl.doubtnut.com/l/_ffy3H4Mwgu97


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/_uLlYsHAr3k4S
https://dl.doubtnut.com/l/_yyGFs2r26wzu
https://dl.doubtnut.com/l/_3TkNmWpGDpK7


50. If →a ×
→
b = →c ×

→
d and →a × →c =

→
b ×

→
d show that →a -

→
d  is parallel to 

→
b - →c . Itisgivent

^
vec!=vecd and vecb!=vecc.

Watch Video Solution

( )
( )

51. Show by a numerical example
 and geometrically also that

→a ×
→
b = →a × →c 
does not imply 

→
b =

→
⋅

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/_vXUz7gAC0H8d
https://dl.doubtnut.com/l/_P5rSlFFAqm6A
https://dl.doubtnut.com/l/_gSYJ3pfvx25N


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/_dQnA8qSVnLrl
https://dl.doubtnut.com/l/_aJVMkt13w0lX
https://dl.doubtnut.com/l/_zwV76jJf00aJ


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, = 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/_KpZO21sbB78J
https://dl.doubtnut.com/l/_ISNmOoywHrwg
https://dl.doubtnut.com/l/_DIjSOHvcciOi


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/_iiIy1pRi8r5t
https://dl.doubtnut.com/l/_6OWGf0TRJZPF
https://dl.doubtnut.com/l/_jHfnCEK0duq9


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/_j5MU7RhZnhu3
https://dl.doubtnut.com/l/_IKh8BW007N8m
https://dl.doubtnut.com/l/_w1rgjDQT0qdY


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

3→u. →u × →w (D) 0

Watch Video Solution

( ) ( ) ( )

https://dl.doubtnut.com/l/_5lzQror13yrS
https://dl.doubtnut.com/l/_oIpNHjl088Qh
https://dl.doubtnut.com/l/_8jQPgq7tCZK2
https://dl.doubtnut.com/l/_MbrLxNqqn5Sc


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, →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) ( ) ( ) ( ) [ ]

https://dl.doubtnut.com/l/_MbrLxNqqn5Sc
https://dl.doubtnut.com/l/_5LDPx1i6sb8B
https://dl.doubtnut.com/l/_YLDhPt3Vb6vx
https://dl.doubtnut.com/l/_bP0zmrrs4hFH


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

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

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/_bP0zmrrs4hFH
https://dl.doubtnut.com/l/_g8lo84VTpakG
https://dl.doubtnut.com/l/_qDb9mkn9HIV7
https://dl.doubtnut.com/l/_6J6QS7gY0iRs


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 : 
→
i × →a ×

→
i +

→
j x →a ×

→
j +

→
k × →a ×

→
k =

→
2a

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. Prove that: →a ×
→
b

→
b × →c→c × →a = →a

→
b→c 2

Watch Video Solution

[ ] [ ]

https://dl.doubtnut.com/l/_6J6QS7gY0iRs
https://dl.doubtnut.com/l/_Y2c4ihaygCWP
https://dl.doubtnut.com/l/_6tWlsAIeQ2Rm
https://dl.doubtnut.com/l/_JuTd2bJu5lPD


78. Prove that: (vecb xx vecc).(vecaxxvecd)+(veccxxveca).(vecbxxvecd)+

(vecaxxvecb).(veccxxvecd)=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

81. Let â,
→
b and →c  be the non-coplanar unit vectors. The angle between 

b̂ and ĉisαbetweenĉ and âisβ and betweenâ and b̂isγ. If 

https://dl.doubtnut.com/l/_A7rv2sUJoyC5
https://dl.doubtnut.com/l/_7I3GWngsLHDg
https://dl.doubtnut.com/l/_vlA7w5Fs3sUb
https://dl.doubtnut.com/l/_lwLPwmnGeqOS


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

â × b̂ × ĉa

sinA
=

b̂ × ĉ × â

sinB
=

ĉ × â × b̂

sinC
=

∏ ∣ â × ×̂ ĉ ∣

∑ sinα - cosβ. cosγn̂1

where n̂1 =
b̂ × ĉ

b̂ × ĉ
, n̂2 =

ĉ × â

ĉ × â
and n̂3 =

â × b̂

â × b̂

View Text Solution

( ) ( ) ( )

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

| | | | | |

82. 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

∑ sinαcosβcosγn̂1

View Text 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/_lwLPwmnGeqOS
https://dl.doubtnut.com/l/_vtWOTWBvhx8n
https://dl.doubtnut.com/l/_KoR2tXAYBuCx


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. 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

[ ] ( ) | | | |

86. if vector →x  satisfying →x × →a + →x .
→
b →c =

→
d is given by 

→x = λ→a + →a ×

→a ×
→
dxx→c

→a. →c →a 2

View Text Solution

( )

( )
( )| |

https://dl.doubtnut.com/l/_BQpr1RaKdQgP
https://dl.doubtnut.com/l/_8TZlAkJuOtN5
https://dl.doubtnut.com/l/_U2KPBMkKYyRo


87. If →a,
→
b and →c  are non coplnar and non zero vectors and →r  is any vector

in space then →c→r
→
b →a + p→a→r→c

→
b +

→
b→r→a c =  (A) →a

→
b→c  (B) →a

→
b→c →r  (C) 

→r

→a
→
b→c

 (D) →r . →a +
→
b + →c

Watch Video Solution

[ ] ] [ ] [ ] [ ]

[ ]
( )

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

→a ×
→
b × →c =

→
b + →c

√92
 then the angle between vea 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

View Text Solution

[ ( ( ))]
| |

[ ( ( ))]
| |

[ ]( )
| |

https://dl.doubtnut.com/l/_w8Wck9inXrAj
https://dl.doubtnut.com/l/_cIzfk4Q7tnd1
https://dl.doubtnut.com/l/_AiEIMJYHnhY9


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. Let →a,
→
b and →c  be a set of non- coplanar vectors and →a′ veab′ 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/_AiEIMJYHnhY9
https://dl.doubtnut.com/l/_SS57YukSzZNQ
https://dl.doubtnut.com/l/_J6bwVHd1YZ7n
https://dl.doubtnut.com/l/_SaNHVXRfkWWX


93. Prove that →a′ ×
→
b′ +

→
b′ × →c ′ + →c ′ × →a′ =

→a +
→
b + →c

→a
→
b→c

Watch Video Solution

[ ]

94. 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

( ) ( ) ( )

( ) ( ) ( )

95. Find the angel between the following pairs of vectors

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

Watch Video Solution

https://dl.doubtnut.com/l/_iSvoWl57WRb8
https://dl.doubtnut.com/l/_8LaEUiW8XDWL
https://dl.doubtnut.com/l/_ukneVzwfbKnB


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

→
b = →a. →c ,.the 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 .

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

https://dl.doubtnut.com/l/_1Aigzy4zOr9V
https://dl.doubtnut.com/l/_9erqiFwn2mrr
https://dl.doubtnut.com/l/_1PMaWBmoh8ir
https://dl.doubtnut.com/l/_KnrpBjJHhlnk


100. If →a =
→
b = →c and →a +

→
b = →c  then find the angle between 

→a and
→
b.

Watch Video Solution

| | | | | |

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

( ) | |

( ) | |

https://dl.doubtnut.com/l/_KnrpBjJHhlnk
https://dl.doubtnut.com/l/_KVHEzeLvUErN
https://dl.doubtnut.com/l/_ElGaY9klnjsQ
https://dl.doubtnut.com/l/_vDDkPRFjLIM4
https://dl.doubtnut.com/l/_cgIWT3SPC0Qp


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

Watch Video Solution

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 + ĵak̂ 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

( ) ( )

https://dl.doubtnut.com/l/_cgIWT3SPC0Qp
https://dl.doubtnut.com/l/_Wq7ph6vku8Vh
https://dl.doubtnut.com/l/_CQwPHrnM6JOI
https://dl.doubtnut.com/l/_8tGZdxl3NKAT


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

Watch Video Solution

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

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

https://dl.doubtnut.com/l/_iBTmkIQnITSC
https://dl.doubtnut.com/l/_jwhaA04OxuOs
https://dl.doubtnut.com/l/_0GwzQz3ZQd8V
https://dl.doubtnut.com/l/_BzbX7Zl9INX4


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

Watch Video Solution

112. 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

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 angal with →a,
→
b and →c , then find the value

https://dl.doubtnut.com/l/_BzbX7Zl9INX4
https://dl.doubtnut.com/l/_i4oW21eKiYtC
https://dl.doubtnut.com/l/_cUJiS95nxANf
https://dl.doubtnut.com/l/_yu4Wcw4cHGkp
https://dl.doubtnut.com/l/_MhPyjIrsiZpc


of →a +
→
b + →c +

→
d 2.

Watch Video Solution

| |

115. A paticle acted on by constant forces 4î = ĵ - 3k̂ and 3î + ĵ - k̂ is

displaced from the point î + 2ĵ + 3k̂ → 5î + 4ĵ + k̂. Find the work done

Watch Video Solution

116. 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

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

→
b.

Watch Video Solution

https://dl.doubtnut.com/l/_MhPyjIrsiZpc
https://dl.doubtnut.com/l/_6PkH4ZsTA3Yg
https://dl.doubtnut.com/l/_9WPaNbEXy0RG
https://dl.doubtnut.com/l/_Vy1V1AEqSAXk
https://dl.doubtnut.com/l/_jcn71rxBHHiL


118. If →a =
→
b = →a +

→
b = 1 then find the value of →a -

→
b

Watch Video Solution

| | | | | | | |

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

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

| |

https://dl.doubtnut.com/l/_jcn71rxBHHiL
https://dl.doubtnut.com/l/_5m1JeahhUcNU
https://dl.doubtnut.com/l/_WAceJuVKBrYd


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

perpendicular , then the third pair is
also perpendicular.

Watch Video Solution

122. 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

| | | |

| |

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

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

→
OB = b. then the

vector 
→
OC in terms of a&b, is

Watch Video Solution

https://dl.doubtnut.com/l/_5SxfEsM5wbcM
https://dl.doubtnut.com/l/_2nqhjAu9ZhMp
https://dl.doubtnut.com/l/_KeRCafqFiotN


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

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 and →a ×

→
b  if 

→
= î - 7ĵ + 7k̂

→
b = 3î - 2 +̂ 2k̂`

Watch Video Solution

| |

https://dl.doubtnut.com/l/_l3VMazKhVt2c
https://dl.doubtnut.com/l/_aEwsYafhHsQH
https://dl.doubtnut.com/l/_PEI69UBeiBDM


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. Prove that →a -
→
b × →a +

→
b = 2 →a ×

→
b  also interpret this result.

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/_9zh1kW2zyR31
https://dl.doubtnut.com/l/_EwkXrUfkU4qC
https://dl.doubtnut.com/l/_bX6rO8ZbXs2v
https://dl.doubtnut.com/l/_ZNUJzKinrJya


Watch Video Solution

131. Using cross product of
 vectors, prove that

sin(A + 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/_ZNUJzKinrJya
https://dl.doubtnut.com/l/_yaV9ov8rGp0Z
https://dl.doubtnut.com/l/_5rZWGH8WufbF
https://dl.doubtnut.com/l/_dB8suwRITkFE


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/_bdmxXUqZQQqJ
https://dl.doubtnut.com/l/_N6DWsRDYltO1
https://dl.doubtnut.com/l/_WrYm17kuT0bo
https://dl.doubtnut.com/l/_JlFV1TuD8rkI


vertex A from the base BC of the triangle ABC is 

→a ×
→
b +

→
b × →c + →c × →a

→c -
→
b

View Text 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 whsoe adjacent sides are given by

the vectors →a = î - ĵ + 3k̂dn
→
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/_JlFV1TuD8rkI
https://dl.doubtnut.com/l/_8CBjdzzI53K4
https://dl.doubtnut.com/l/_BPreW6XMvofL
https://dl.doubtnut.com/l/_XQz1g0jvX5HK


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/_XQz1g0jvX5HK
https://dl.doubtnut.com/l/_t7Cv9M1QoCkD
https://dl.doubtnut.com/l/_dPB0PPq3RorM
https://dl.doubtnut.com/l/_oD5uYykRqOXY
https://dl.doubtnut.com/l/_xIenpgjdWPzX


144. If →a ×
→
b = →c ×

→
d and →a × →c =

→
b ×

→
d show that →a -

→
d  is parallel to 

→
b - →c . Itisgivent

^
vec!=vecd and vecb!=vecc.

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 +

→
d ×

→
b

→
b - →c .

→
d - →c

Watch Video Solution

| |
( ) ( )

| |
( ) ( )

https://dl.doubtnut.com/l/_xIenpgjdWPzX
https://dl.doubtnut.com/l/_PHDdAu1DBDWs
https://dl.doubtnut.com/l/_Z4DCChi7l59L


147. 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

( ) ( ) ( )
| |

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

→
b = √3, then 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/_g5jY3pZlI3zP
https://dl.doubtnut.com/l/_CQVm8MqhFjvw
https://dl.doubtnut.com/l/_F30UTq8i9kHK
https://dl.doubtnut.com/l/_o4Ao2zzyYXF0


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

between point B and plane OAC.

Watch Video Solution

152. Let →a = xî + 12ĵ - k̂, = 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/_o4Ao2zzyYXF0
https://dl.doubtnut.com/l/_5JW0ZNbBAZBM
https://dl.doubtnut.com/l/_xYyklfkmgMNS


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/_w4ujvOgmv3sn
https://dl.doubtnut.com/l/_VBHlAj6XYgLC
https://dl.doubtnut.com/l/_5nJyCr1ZFex0


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. 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/_F8CkRhnHFcMX
https://dl.doubtnut.com/l/_H6xABQnyt8YP
https://dl.doubtnut.com/l/_7CapklMHzDLG


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 th volume fo a so that the valume of the

parallelepiped 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-caplanar vectors, then prove that 


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

Watch Video Solution

( ) ( ) ( )

https://dl.doubtnut.com/l/_XuPszNizniTZ
https://dl.doubtnut.com/l/_7Mtr3GYKXF6k
https://dl.doubtnut.com/l/_WwRdQVn7MnQ4
https://dl.doubtnut.com/l/_js1jDxFfxSQN


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 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

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

→a + 2
→
b - →c →a -

→
b →a -

→
b - →c

Watch Video Solution

[ ]
[( )( )( )]

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) ( ) ( ) ( ) [ ]

https://dl.doubtnut.com/l/_js1jDxFfxSQN
https://dl.doubtnut.com/l/_6WTairsfImwu
https://dl.doubtnut.com/l/_9YI79vIInmLP
https://dl.doubtnut.com/l/_RdRr7hVwRd3O


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

Watch Video Solution

| | | |

166. 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

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

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/_RdRr7hVwRd3O
https://dl.doubtnut.com/l/_b3cojirGfCol
https://dl.doubtnut.com/l/_03EEvZQfEipz


168. 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

the tetrahedron OABC and V2 that of the parallelepiped with

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

4V1 = 9V1 .

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/_2fAur4saYpQl
https://dl.doubtnut.com/l/_NgCn0MQiP16t
https://dl.doubtnut.com/l/_cPzFqLSxO89R


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/_6pqswQJ2kjDT
https://dl.doubtnut.com/l/_qn5c4NW3YkTo
https://dl.doubtnut.com/l/_jOZvp9SheT03
https://dl.doubtnut.com/l/_cQf2EIAbyvle


175. Let â,
→
b and →c  be the non-coplanar unit vectors. The angle between 

b̂ and ĉisαbetweenĉ and âisβ and betweenâ and b̂isγ. If 

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

â × b̂ × ĉa

sinA =
b̂ × ĉ × â

sinB =
ĉ × â × b̂

sinC =
∏ ∣ â × ×̂ ĉ ∣

∑ sinα - cosβ. cosγn̂1

where n̂1 =
b̂ × ĉ

b̂ × ĉ
, n̂2 =

ĉ × â

ĉ × â
and n̂3 =

â × b̂

â × b̂

View Text 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

∑ sinαcosβcosγn̂1

View Text Solution

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

https://dl.doubtnut.com/l/_cQf2EIAbyvle
https://dl.doubtnut.com/l/_jsDrHTMrTrsl
https://dl.doubtnut.com/l/_oLewl1lUPzVz


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

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

[ ] ( ) | | | |

https://dl.doubtnut.com/l/_6GewQVjOGDFO
https://dl.doubtnut.com/l/_3KDJEQy1XKp8
https://dl.doubtnut.com/l/_p3bDBi7bjXUC


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

→
d is given by 

→x = λ→a + →a ×

→a ×
→
dxx→c

→a. →c →a 2

View Text Solution

( )

( )
( )| |

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

( )

https://dl.doubtnut.com/l/_z2at1TjNUIBG
https://dl.doubtnut.com/l/_uydge7nKIFhz
https://dl.doubtnut.com/l/_srFVPaNvhzvq


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

View Text Solution

[ ( ( ))]
| |

[ ( ( ))]
| |

[ ]( )
| |

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′ veab′ and →c ′

be its reciprocal set. 

https://dl.doubtnut.com/l/_z9aoH857diLd
https://dl.doubtnut.com/l/_T0X1HZWoafh7
https://dl.doubtnut.com/l/_k1pjrSiHUdAr
https://dl.doubtnut.com/l/_QdRlEewyYE8R


Exercise

prove that →a =
b′ × c′

→a′
→
b′ →c ′

,
→
b =

c′ × a′

→a′
→
b′ →c ′

and →c =
a′ × b′

→a′
→
b′ →c ′

Watch Video Solution

[ ] [ ] [ ]

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

( ) ( ) ( )

( ) ( ) ( )

https://dl.doubtnut.com/l/_QdRlEewyYE8R
https://dl.doubtnut.com/l/_c40ByQJ1KKTh
https://dl.doubtnut.com/l/_K4fvRqdXhKfz


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

Watch Video Solution

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

| | | |
| |

https://dl.doubtnut.com/l/_u3ATZwpi2T3G
https://dl.doubtnut.com/l/_RvJ0uVkL8qdw
https://dl.doubtnut.com/l/_VQHJFI4cZAwN
https://dl.doubtnut.com/l/_xIEarBj8GRMS


Watch Video Solution

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

| | | | | |

https://dl.doubtnut.com/l/_xIEarBj8GRMS
https://dl.doubtnut.com/l/_xKjvJznuTgFr
https://dl.doubtnut.com/l/_fDpLiUjgILWo
https://dl.doubtnut.com/l/_6AtAW3EIXvFr


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

→a -
→
b .

Watch Video Solution

| |

9. Let →u = hai + ĵ, →v = î - ĵ and →w = î + 2ĵ + 3k̂. If n̂ isa 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

.

W t h Vid S l ti

https://dl.doubtnut.com/l/_ZsuXfB0Z3muf
https://dl.doubtnut.com/l/_vbLQ9hMPqiZb
https://dl.doubtnut.com/l/_DZdppq42Pyhy
https://dl.doubtnut.com/l/_IED8X2FsHR3F


Watch Video Solution

12. If the vectors 3
→
P + →q, 5

→
P - 3→q and 2→p + →q, 4→p - 2→q are pairs of mutually

perpendicular vectors, the find the angle between vectors →p and →q.

Watch Video Solution

13. Let 
→
A and

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

→
A +

→
B

bisets 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/_IED8X2FsHR3F
https://dl.doubtnut.com/l/_oDtlri7cJHDi
https://dl.doubtnut.com/l/_cNQ27fmYoR7Q
https://dl.doubtnut.com/l/_ml5gFuOwnDqd
https://dl.doubtnut.com/l/_vRDjmal8x9Lu


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

Watch Video Solution

18. If A, B, C, D
 are four distinct point in
 space such that AB
 is not

perpendicular to CD
 and satisfies 

https://dl.doubtnut.com/l/_vRDjmal8x9Lu
https://dl.doubtnut.com/l/_bu9zAbVEXUFm
https://dl.doubtnut.com/l/_BbwvpkLeBZBO
https://dl.doubtnut.com/l/_O1ApE04oK97d


→
AB

.
→
CD = k

→
AD 2 +

→
BC 2 -

→
AC 2 =

→
BD 2 , 
then find the value of k

.

Watch Video Solution

( | | | | | | | | )

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

→
b =

→
0 then find (m,n)

Watch Video Solution

20. Find →a.
→
b if →a 2,

→
b = 5, a and →a ×

→
b = 8

Watch Video Solution

| | | | | |

21. 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

https://dl.doubtnut.com/l/_O1ApE04oK97d
https://dl.doubtnut.com/l/_mCJQHSCM1gBM
https://dl.doubtnut.com/l/_VIlEB7VzlCDJ
https://dl.doubtnut.com/l/_pWzMkAhZnwBh


22. If →a = 2
→
j + 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

( ) ( )

23. I the vectors →a, →a = xî + yĵ + zk̂a and
→
b = ĵ are such that →a, →c and

→
b

form a righat handed system then →c  is (A) z
→
i - x

→
k  (B) 

→
0 (C) yĵ (D) -zî + xk̂

Watch Video Solution

24. given that →a.
→
b = →a. →c , →a ×

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

that 
→
b = →c .

Watch Video Solution

25. Show that →a -
→
b × →a +

→
b = 2→a ×

→
b and give a genometrical

interpretation of it.

( ) ( )

https://dl.doubtnut.com/l/_atjp0FlMktXq
https://dl.doubtnut.com/l/_UJWlgVSQrCrC
https://dl.doubtnut.com/l/_ugOxyUuQ7qhN
https://dl.doubtnut.com/l/_MYteEf9psHMa


Watch Video Solution

26. 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

| |

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

Watch Video Solution

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

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

→a +
→
b + →c =

→
0 and λ

→
b × →a × →a +

→
b × →c + →c + →a =

→
0  then find the value of λ.

Watch Video Solution

https://dl.doubtnut.com/l/_MYteEf9psHMa
https://dl.doubtnut.com/l/_tubcyoROA0Zd
https://dl.doubtnut.com/l/_QbdtWdi22n0N
https://dl.doubtnut.com/l/_xaH3tcQbKPb3


29. 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

30. 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.

Watch Video Solution

31. If →a ×
→
b 2 + →a.

→
b 2 = 144 and →a = 4, then

→
b  is equal to ……..

Watch Video Solution

| | ( ) | | | |

32. 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.

| | | | | |
( )

https://dl.doubtnut.com/l/_TeynpHCC9My5
https://dl.doubtnut.com/l/_PstJBHUZ7kfQ
https://dl.doubtnut.com/l/_ZRzFmlsu0s6o
https://dl.doubtnut.com/l/_udupc0CZaf5w


Watch Video Solution

33. 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

34. 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

[ ] [ ] [ ]

35. If 
→
l , →m, →n are three non coplanar vectors prove that 

→
 vecm vecn]

(vecaxxvecb) =|(vec1.veca, vec1.vecb, vec1),(vecm.veca, vecm.vecb, vecm),

(vecn.veca, vecn.vecb, vecn)|`

h id l i

[

https://dl.doubtnut.com/l/_udupc0CZaf5w
https://dl.doubtnut.com/l/_VHt6TqYRYLfZ
https://dl.doubtnut.com/l/_kfdu7zeLN8GB
https://dl.doubtnut.com/l/_YJ0idkWWSeyT


Watch Video Solution

36. 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

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

→a. →a = 2 and →a × →c =
→
b

Watch Video Solution

38. 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

[ ]

https://dl.doubtnut.com/l/_YJ0idkWWSeyT
https://dl.doubtnut.com/l/_B0909lULBdGO
https://dl.doubtnut.com/l/_c11dpaj9ieMk
https://dl.doubtnut.com/l/_GsibpY55Yira
https://dl.doubtnut.com/l/_NpbTxAmlkrhv


39. 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

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

→a ×
→
b = →c ,

→
b × →c = →a, →c × →a =

→
b then prove that →a =

→
b = →c

Watch Video Solution

| | | | | |

41. If →a =
→
P + →q,

→
P ×

→
b =

→
0 and →q. Vecb = 0 then prove that 

→
b × →a ×

→
b

→
b.

→
b

= →q

Watch Video Solution

( )

42. prove that →a.
→
b × î î →a.

→
b × ĵ ĵ + →a.

→
b × k̂ k̂ = →a ×

→
b

W h Vid S l i

( ( ) ( ( )) ( ( ))

https://dl.doubtnut.com/l/_NpbTxAmlkrhv
https://dl.doubtnut.com/l/_M4ACZbFCQvCk
https://dl.doubtnut.com/l/_tRK1kpppFQDK
https://dl.doubtnut.com/l/_TFOiasXNSs84


Watch Video Solution

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

→
d prove that 

→
d. →a ×

→
b × →c ×

→
d =

→
b.

→
d →a→c

→
d

Watch Video Solution

( ( ( ))) ( )[ ]

44. 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

( )

45. 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

( ) ( )
( )

https://dl.doubtnut.com/l/_TFOiasXNSs84
https://dl.doubtnut.com/l/_diqM9F472TiW
https://dl.doubtnut.com/l/_h14rHIXxP0p7
https://dl.doubtnut.com/l/_J98PTnJSXSgE


46. 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

( ) | | | |

47. 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

48. 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

https://dl.doubtnut.com/l/_Mz1N5rOSRsZS
https://dl.doubtnut.com/l/_SeGcrXcDCSAT
https://dl.doubtnut.com/l/_YbcQuptQID3U
https://dl.doubtnut.com/l/_b0RY3gzojUkP


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

angle between p̂ and

Watch Video Solution

50. →a,
→
b, and→c 
 are three unit vectors and
 every two are inclined to each

other at an angel cos - 1(3 /5)
.

 If →a ×

→
b = p→a + q

→
b + r→c , wherep, q, r
 are

scalars, then find the
value of q
.

Watch Video Solution

51. 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/_b0RY3gzojUkP
https://dl.doubtnut.com/l/_PwNuKA4HKdno
https://dl.doubtnut.com/l/_LAxueejCymbM


52. 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

| |

53. 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 (a^2(vecbxxvecc)+b^2(veccxxveca)+c^2(vecaxxvecb))/(2[veca vecb vecc])`

Watch Video Solution

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

tetrahedron whose edges are equal in length is called a
 regular

https://dl.doubtnut.com/l/_LAxueejCymbM
https://dl.doubtnut.com/l/_qPr4pOVawhxq
https://dl.doubtnut.com/l/_LvJz7JwAy3NN
https://dl.doubtnut.com/l/_obqYmuKlZXEG


tetrahedron). Show that the angel between any edge and a face not

containing the edge iscos - 1 1/√3 
.

Watch Video Solution

( )

55. 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, 
ising vedctor method, find
the are of ABC
if the area

of BRC
is 1 unit

Watch Video Solution

56. Let O be an interior point of ΔABC such that 
¯
OA + 2

¯
OB + 3

¯
OC = 0.

Then the ratio of a ΔABC to area of ΔAOC is

Watch Video Solution

https://dl.doubtnut.com/l/_obqYmuKlZXEG
https://dl.doubtnut.com/l/_SB92MVasUpPV
https://dl.doubtnut.com/l/_IRTvcEwTSJe3


57. The lengths of two opposite
 edges of a tetrahedron of aandb; 
 the

shortest distane
between these edgesis d, 
 and the angel between them

if θ
.

Prove using vector4s that
the volume of the tetrahedron is 

abdisnθ
6


.

Watch Video Solution

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

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

Watch Video Solution

59. 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

(
→
a .

→
p )

→
p + (

→
a .

→
q )

→
q + (

→
a . (

→
p ×

→
q ))(

→
p ×

→
q ) + (

→

b .
→
p )

→
p + (

+ (
→
c . (

→
p ×

→
q ))(

→
p ×

→
q )

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

https://dl.doubtnut.com/l/_t9Bva6ih9Jtm
https://dl.doubtnut.com/l/_WOKBW0fN4NE2
https://dl.doubtnut.com/l/_T5S2STWyXC7i


from the origin.

Watch Video Solution

60. Given that 
→
A,

→
B,

→
C form triangle such that 

→
A =

→
B +

→
C. Find a,b,c,d such

that area of the triangle is 5√6 where 

→
A = a

→
i + b

→
i + c

→
k .

→
B = d

→
i + 3

→
j + 3

→
k and

→
C = 3

→
i +

→
j - 2

→
k .

Watch Video Solution

61. 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/_T5S2STWyXC7i
https://dl.doubtnut.com/l/_8Vup7fs8wmLn
https://dl.doubtnut.com/l/_htdyKKJYteTH


62. If →e 1, →e 2, →e 3and
→
E1,

→
E2,

→
E3
 are two sets of vectors
 such that 

→e i

.
→
Ej = 1, if i = jand→e i

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

→e 1
→e 2

→e 3
→
E1

→
E2

→
E3 = 1.

Watch Video Solution

[ ][ ]

63. In a quadrilateral ABCD, it is given that AB ∣ ∣ CD and the diagonals 

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

Watch Video Solution

64. 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/_72KVJA5yvSVN
https://dl.doubtnut.com/l/_EjaJzMn8Znlw
https://dl.doubtnut.com/l/_pkeArzsYmXEL


65. 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

View Text Solution

( ) ( ) ( )

( )

[ ]( )

66. 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

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

Watch Video Solution

| | |( ) ( ) (

| | | |

https://dl.doubtnut.com/l/_7g2xlJ9V0nYt
https://dl.doubtnut.com/l/_jky0A9quM2gh
https://dl.doubtnut.com/l/_ppy8vrrKkp88


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

a given direction b. two given directions
c. three given directions d. in any

arbitrary direction

A. a given direction

B. two given directions

C. three given direction

D. in any arbitrary direaction

Answer: c

Watch Video Solution

68. 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/_ppy8vrrKkp88
https://dl.doubtnut.com/l/_movRFyfnqSKA


B. 
2
3

C. 
3
5

D. 
3
4

Answer: d

Watch Video Solution

69. Let →a,
→
b, →c  be three vectors of equal magnitude such that the angle

between each pair is 
π
3

 . If →a +
→
b +

→

= √6, then →a =

A. 2

B. -1

C. 1

D. √6/3

Answer: c

| | | |

https://dl.doubtnut.com/l/_movRFyfnqSKA
https://dl.doubtnut.com/l/_OvzE0wi1SuVo


Watch Video Solution

70. If→a,
→
b, →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) 

→a
→a 2

+

→
b

→
b 2

+
→c

→c 2
 (D) →a →a -

→
b

→
b + →c →c

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

| | | |
| |

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

| | | | | |

| | | | | |

| | | | | |

https://dl.doubtnut.com/l/_OvzE0wi1SuVo
https://dl.doubtnut.com/l/_E4hkfa0EDTae


71. 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, - 10

A. î - ĵ + k̂

B. 3î - ĵ + k̂

C. 3î + ĵ - k̂

D. î - ĵ - k̂

Answer: c

Watch Video Solution

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

→
b < 0 and →a.

→
b = →a ×

→
b

then the angle between angles between the vectors →a and
→
b is

A. π

B. 7π /4

| | | |

https://dl.doubtnut.com/l/_y4ZXBNxeIZqq
https://dl.doubtnut.com/l/_TLz5nRUddmIk


C. π /4

D. 3π /4

Answer: d

Watch Video Solution

73. 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

https://dl.doubtnut.com/l/_TLz5nRUddmIk
https://dl.doubtnut.com/l/_XboSvKWogMOn


74. 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

A. 1/2

B. 1

C. 2

D. none of these

Answer: b

Watch Video Solution

| |

75. 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

( ) ( )

( )

( ) ( )

https://dl.doubtnut.com/l/_XboSvKWogMOn
https://dl.doubtnut.com/l/_0o8lggerRVTV
https://dl.doubtnut.com/l/_SoilS2Mqrrup


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

D. a set of lines parallel to line PQ

Answer: c

View Text Solution

76. 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

| |

https://dl.doubtnut.com/l/_SoilS2Mqrrup
https://dl.doubtnut.com/l/_a1RBEWyWarzA


Answer: b

Watch Video Solution

77. 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

78. Let the pair of vector →a,
→
b and →c , →cd each determine a plane. Then the

planes are parallel if

https://dl.doubtnut.com/l/_a1RBEWyWarzA
https://dl.doubtnut.com/l/_4YE3MpA3NFHv
https://dl.doubtnut.com/l/_mmCiEMPYUuqj


A. →a × →c ×
→
b ×

→
d =

→
0

B. →a × →c .
→
b ×

→
d =

→
0

C. →a × →c × →c ×
→
d =

→
0

D. →a × →c . →c ×
→
d =

→
0

Answer: c

Watch Video Solution

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

79. 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

( )

( )
( )

https://dl.doubtnut.com/l/_mmCiEMPYUuqj
https://dl.doubtnut.com/l/_a4vmYVb2jL8D


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

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

( )

81. 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 →anad
→
b is

A. 
19

5√43

B. 
19

3√43

https://dl.doubtnut.com/l/_a4vmYVb2jL8D
https://dl.doubtnut.com/l/_Dpz7Ow1kUfCm
https://dl.doubtnut.com/l/_RD0jMqM8ZASe


C. 
19

√45

D. 
19

6√43

Answer: a

Watch Video Solution

82. The units vectors orthogonal to the vector - î + 2ĵ + 2k̂ and making

equal angles with the X and Y axes islare) :

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

( )

( )

https://dl.doubtnut.com/l/_RD0jMqM8ZASe
https://dl.doubtnut.com/l/_Y2HOmZIp55MI
https://dl.doubtnut.com/l/_6Ze5LsDAdhLV


83. The value of x for which the angle between

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

between 
→
b and the z-axis is acute and less than π /6, are

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

84. If vectors →a and
→
b are two adjacent sides of parallelograsm then the

vector representing the altitude of the parallelogram which is

https://dl.doubtnut.com/l/_6Ze5LsDAdhLV
https://dl.doubtnut.com/l/_ep1aLEGywk3I


perpendicular to →a is (A) 
→
b +

→
b × →a

→a 2
 (B) 

→a.
→
b

→
b∣2

 (C) 
→
b -

→
b. →a
→a 2

 (D) 

→a ×
→
b × →a

→
b∣20

A. 
→
b +

→
b × →a

→a 2

B. 
→a.

→
b

→
b 2

C. 
→
b -

→
b. →a
→a 2

→a

D. 

→a ×
→
b × →a

→
b 2

Answer: a

Watch Video Solution

| | (| | ) )
( )

| |

| |

| |
( )
| |

85. 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

| | | |

https://dl.doubtnut.com/l/_ep1aLEGywk3I
https://dl.doubtnut.com/l/_ovUPYS47PzAH


A. 40

B. 64

C. 32

D. 48

Answer: c

Watch Video Solution

86. 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

( )

https://dl.doubtnut.com/l/_ovUPYS47PzAH
https://dl.doubtnut.com/l/_Yq8qNz0S0YGC


Answer: a

Watch Video Solution

87. →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

A. 3,-4

B. 1/4,3/4

C. -3, 4

D. -1 /4,
3
4

Answer: a

Watch Video Solution

| |

88. Let the position vectors of
 the points PandQ
 be 

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

https://dl.doubtnut.com/l/_Yq8qNz0S0YGC
https://dl.doubtnut.com/l/_PUDDUFujFGLS
https://dl.doubtnut.com/l/_Zi9b8aSJOQK7


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

Answer: a

Watch Video Solution

89. 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

https://dl.doubtnut.com/l/_Zi9b8aSJOQK7
https://dl.doubtnut.com/l/_sK8hLZKCcq9S


D. hati- hatj`

Answer: a

Watch Video Solution

90. 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

https://dl.doubtnut.com/l/_sK8hLZKCcq9S
https://dl.doubtnut.com/l/_OjMoqFqhUqmN
https://dl.doubtnut.com/l/_2zkKbN9C1Np2


91. 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

B. 3

C. 
1
3

D. none of these

Answer: b

Watch Video Solution

92. 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

https://dl.doubtnut.com/l/_2zkKbN9C1Np2
https://dl.doubtnut.com/l/_PThfGSLzeT3P


B. 14

C. 6

D. 1/√6

Answer: a

Watch Video Solution

93. 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

( ) | ( ) |

https://dl.doubtnut.com/l/_PThfGSLzeT3P
https://dl.doubtnut.com/l/_tRDLfOQf6sFF


Watch Video Solution

94. 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

A. √13

B. 2√13

C. 6√13

D. 10√13

Answer: c

Watch Video Solution

| ( )| | ( )|

95. →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

| |

https://dl.doubtnut.com/l/_tRDLfOQf6sFF
https://dl.doubtnut.com/l/_uuAGE9Eunjci
https://dl.doubtnut.com/l/_4tZnsdPJDHxn


A. 3

B. 4

C. 2√2

D. 6

Answer: b

Watch Video Solution

96. 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

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

| |

| |

https://dl.doubtnut.com/l/_4tZnsdPJDHxn
https://dl.doubtnut.com/l/_03rANcge9h6s


D. none of these

Answer: c

Watch Video Solution

97. 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

| | | | | |

| |

https://dl.doubtnut.com/l/_03rANcge9h6s
https://dl.doubtnut.com/l/_Ek3EV5mfTKsW
https://dl.doubtnut.com/l/_6EIo2yoPbTOn


98. If the two adjacent sides of two rectangles are reprresented by

vectors →p = 5→a - 3
→
b, →q = - →a - 2

→
b and →r = - 4→a -

→
b, →s = - →a +

→
b ,

respectively, then the angle between the vectors

→x =
1
3

→p + →r + →s and →y =
1
5

→r + →s  is

A. -cos - 1 19

5√43

B. cos - 1 19

5√43

C. πcos - 1 19

5√43

D. cannot of these

Answer: b

Watch Video Solution

( ) ( )

( )
( )
( )

99. If 
→
α ∣ ∣

→
b ×

→
γ , then

→
α ×

→
β .

→
α ×

→
γ =  (A) 

→
α 2 →

β.
→
γ  (B) 

→
β 2 →

γ .
→
α  (C) 

→
γ 2 →

α.
→
β  (D) 

→
α

→
β

→
γ

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

https://dl.doubtnut.com/l/_6EIo2yoPbTOn
https://dl.doubtnut.com/l/_C9PxKnFF5XAM


A. 
→
α 2 →

β.
→
γ

B. 
→
β 2 →

γ .
→
α

C. 
→
γ 2 →

α.
→
β

D. 
→
α

→
β

→
γ

Answer: a

Watch Video Solution

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

100. 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

https://dl.doubtnut.com/l/_C9PxKnFF5XAM
https://dl.doubtnut.com/l/_NuctHXcWzhY3


Answer: b

Watch Video Solution

101. 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

A. 3

B. -3

C. 0

D. cannot of these

Answer: b

Watch Video Solution

( ) ( )
| | | | | |

https://dl.doubtnut.com/l/_NuctHXcWzhY3
https://dl.doubtnut.com/l/_c8sQ0u9R6kP9


102. 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

Watch Video Solution

( ) ( ) ( )

103. 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

https://dl.doubtnut.com/l/_OoNV5gfQb72P
https://dl.doubtnut.com/l/_1DTUE2veMAPv


B. 
p2

2

C. p2

D. none of these

Answer: c

Watch Video Solution

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

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

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

( )
| |

( )
| |

( )( )
| |

( )( )
| |

https://dl.doubtnut.com/l/_1DTUE2veMAPv
https://dl.doubtnut.com/l/_cBKS0Fwk4mLa


Answer: c

Watch Video Solution

105. Let →a = 2î = ĵ + k̂,
→
b = î + 2ĵ - k̂ and →c = î + ĵ - 2k̂ be three vectors . A

vector in the pland of 
→
b and →c  whose projection on →a is of magnitude 

2
3

is (A) 2î + 3ĵ + 3k̂ (B) 2î + 3ĵ - 3k̂ (C) -2î - ĵ + 5k̂ (D) 2î + ĵ + 5k̂

A. 2î + 3ĵ - 3k̂

B. -2î - ĵ + 5k̂

C. 2î + 3ĵ + 3k̂

D. 2î + ĵ + 5k̂

Answer: b

Watch Video Solution

√( )

https://dl.doubtnut.com/l/_cBKS0Fwk4mLa
https://dl.doubtnut.com/l/_8UcyANhji6YP


106. If P
 is any arbitrary point on
 the circumcirlce of the equllateral

trangle of side length l
units, then 
→
PA 2 +

→
PB 2 +

→
PC 2
 is always equal

to
2l2
b. 2√3l2
c. l2
d. 3l2

A. 2l2

B. 2√3l2

C. l2

D. 3l2

Answer: a

Watch Video Solution

| | | | | |

107. 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

| | | | | |

| |

https://dl.doubtnut.com/l/_Mg1PP5dXyYCZ
https://dl.doubtnut.com/l/_PLpaqyOFaNSE


B. →r 2 /2

C. 3 →r 2

D. →r 2

Answer: b

Watch Video Solution

| |

| |

| |

108. →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

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

( )

( )
( )

( )

https://dl.doubtnut.com/l/_PLpaqyOFaNSE
https://dl.doubtnut.com/l/_pCoz18NWYLf7


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

→a +
→
b = μ→p,

→
b. →q = 0 and

→
b 2 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

Answer: d

Watch Video Solution

( ) |( ) ( ) |

| |

| |

| |

| |

110. 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( )

https://dl.doubtnut.com/l/_pCoz18NWYLf7
https://dl.doubtnut.com/l/_A4hAGfpZx4MX
https://dl.doubtnut.com/l/_BjZk0R9hbP4v


A. acute angled

B. obtuse angled

C. right angled

D. none of these

Answer: a

Watch Video Solution

111. 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

https://dl.doubtnut.com/l/_BjZk0R9hbP4v
https://dl.doubtnut.com/l/_LeGb8Zfi9ABz


Answer: d

Watch Video Solution

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

vertices B and C have respective position vectors î and ĵ. Let Δ be the

area of the triangle and Δ ∈ 3/2, √33/2  then the range of value of λ

corresponding to A is

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

B. [ - 4, 4]

C. [-2,2]

D. [ - 4, - 2] ∪ [2, 4]

Answer: c

Watch Video Solution

[ ]

https://dl.doubtnut.com/l/_LeGb8Zfi9ABz
https://dl.doubtnut.com/l/_N0ppHK49IZJv


113. 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

Answer: a

Watch Video Solution

114. Position vector k̂
 is rotated about the origin
by angle 1350
 in such a

way that the
 plane made by it bisects the angel between îandĵ
.

 Then its

new position is
±
î

√2
±

ĵ

√2

b. ±

î
2 ±

ĵ
2 -

k̂

√2

c. 

î

√2
-

k̂

√2

d. none of these

https://dl.doubtnut.com/l/_yQLHslvJEoha
https://dl.doubtnut.com/l/_axZWaSBOq67z


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

115. ln a quadrilateral ABCD,
→
AC is the bisector of the 

→
AB ∧

→
AD  which

is 
2π
3

, 15
→
AC = 2

→
AB = 5

→
AD  then cos

→
BA ∧

→
CD  is

A. cos - 1
√14

7√2

B. cos - 1
√21

7√3

C. cos - 1 2

√7

( )
| | | | | | ( )

https://dl.doubtnut.com/l/_axZWaSBOq67z
https://dl.doubtnut.com/l/_vyU3b5ZU6ohS


D. cos - 1
2√7

14

Answer: c

Watch Video Solution

116. In fig. 2.33 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

( △ AEG) : area( △ ABD) is equal to 

A. 7/2

B. 3

C. 4

D. 9/2

Answer: b

View Text Solution

https://dl.doubtnut.com/l/_vyU3b5ZU6ohS
https://dl.doubtnut.com/l/_Ozk8E7lqjoaK


117. 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

Answer: b

Watch Video Solution

118. 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
5√2
b. 5
c. 

√5

2 
d. 
5
2

https://dl.doubtnut.com/l/_Ozk8E7lqjoaK
https://dl.doubtnut.com/l/_Nu4CwkJSIvVr
https://dl.doubtnut.com/l/_MbsxEuxNfl9H


A. 5√2

B. 5

C. 
√5

2

D. 
5
2

Answer: a

Watch Video Solution

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

integer function. Then the
vectors ` vecf(5/4)a n df(t),0

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

( )

https://dl.doubtnut.com/l/_MbsxEuxNfl9H
https://dl.doubtnut.com/l/_kjVz0h7sSJiL


Answer: d

Watch Video Solution

120. 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

Answer: a

Watch Video Solution

( ) ( )

| | ( )
| | ( )

| | ( )

121. 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:

https://dl.doubtnut.com/l/_kjVz0h7sSJiL
https://dl.doubtnut.com/l/_vIXiMXXWqeCH
https://dl.doubtnut.com/l/_cPeSqjJlDRn2


A. 1/3

B. 4

C. 3√3 /4

D. 4√3

Answer: d

Watch Video Solution

( )

122. If 
→
d = →a ×

→
b +

→
b × →c + →c × →a is a on zero vector and 

→
d. →c →a ×

→
b +

→
d. →a

→
b × →c +

→
d.

→
b →c × →a = 0 then (A) 

→a +
→
b + →c =

→
d  (B) →a =

→
b = →c  (C) →a,

→
b, →c  are coplanar (D) 

→a + →c =
→
2b

A. →a =
→
b = →c

B. →a +
→
b + →c =

→
d

C. →a,
→
b and →c  are coplanar

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

| | | | | |

| | | | | | | |

https://dl.doubtnut.com/l/_cPeSqjJlDRn2
https://dl.doubtnut.com/l/_tW80UoL9D83N


D. none of these

Answer: c

Watch Video Solution

123. 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

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

https://dl.doubtnut.com/l/_tW80UoL9D83N
https://dl.doubtnut.com/l/_f71a8hZrlOb2
https://dl.doubtnut.com/l/_mS9bPl2xnTRL


124. 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

B. 80

C. 100

D. 120

Answer: d

Watch Video Solution

125. 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

https://dl.doubtnut.com/l/_mS9bPl2xnTRL
https://dl.doubtnut.com/l/_GfWAroT39BVv


B. 18

C. 36

D. 9

Answer: c

Watch Video Solution

126. 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

[ ]

https://dl.doubtnut.com/l/_GfWAroT39BVv
https://dl.doubtnut.com/l/_VHTZO5IlZP8f


127. 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

Answer: a

Watch Video Solution

( )

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

→
b, →a. →c = 4 then

A. →a
→
b→c 2 = →a

B. →a
→
b→c = →a

[ ] | |

[ ] | |

https://dl.doubtnut.com/l/_VHTZO5IlZP8f
https://dl.doubtnut.com/l/_sr0eocvFwtix
https://dl.doubtnut.com/l/_cADXJQWrco1w


C. →a
→
b→c = 0

D. →a
→
b→c = 0

Answer: d

Watch Video Solution

[ ]
[ ]

129. 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 

→
b is 

π
6

, then 

a1 a2 a3

b1 b2 b3

c1 c2 c3

2

 is equal

to

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

| |

( )( )
( )( )

https://dl.doubtnut.com/l/_cADXJQWrco1w
https://dl.doubtnut.com/l/_voz0eAIkDNs1


Answer: c

Watch Video Solution

130. 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

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

[ ]

https://dl.doubtnut.com/l/_voz0eAIkDNs1
https://dl.doubtnut.com/l/_xIAi0bEfN9fP


131. If →a,
→
b and →care such that →a→c→c = 1, →c = λ→a ×

→
b, angle between 

→a and
→
bis2π /3, →a = √2

→
b = √3 and →c =

1

√3
 then the angle between

→a and
→
b is

A. 
π
6

B. 
π
4

C. 
π
3

D. 
π
2

Answer: b

Watch Video Solution

[ ]

| | | | | |

132. 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

( ) [( ) ( )]

https://dl.doubtnut.com/l/_gY7u86qT5EpS
https://dl.doubtnut.com/l/_Y6o7ApGKzuKP


C. 
→
0

D. none of these

Answer: c

Watch Video Solution

133. Value of →a ×
→
b, →a × →c ,

→
d  is always equal to

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

[ ]

( )[ ]

( )[ ]

https://dl.doubtnut.com/l/_Y6o7ApGKzuKP
https://dl.doubtnut.com/l/_UG5U2t7dPVyN


134. 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

D. none of these

Answer: a

Watch Video Solution

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

135. Let →a and
→
b be unit vectors that are perpendicular to each other l.

then →a + →a ×
→
b

→
b + →a ×

→
b →a ×

→
b  will always be equal to

A. 1

B. 0

C. -1

[ ( ) ( ) ]

https://dl.doubtnut.com/l/_icBF2T3iVLS6
https://dl.doubtnut.com/l/_4TDhUVIaAZTs


D. none of these

Answer: a

Watch Video Solution

136. →a and
→
b are two vectors such that 

→a = 1,
→
b = 4 and →a. Vecb = 2. If→c = 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

| | | | ( )

https://dl.doubtnut.com/l/_4TDhUVIaAZTs
https://dl.doubtnut.com/l/_DWZfA2RhOIuZ
https://dl.doubtnut.com/l/_KRBThbcygxno


137. Then for any arbitary vector

→a, →a ×
→
b + →a ×

→
b ×

→
b × →c

→
b - →c  is always equal to

Watch Video Solution

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

138. 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

( )
| |

( )
| |

( )
| |

( )
| |

https://dl.doubtnut.com/l/_KRBThbcygxno
https://dl.doubtnut.com/l/_SQlv9eOY8PK1


139. If a
→
α ×

→
β = b

→
β ×

→
γ + c

→
γ ×

→
α =

→
0 and at least one of a,b and c

is non zero then vectors 
→
α,

→
β,

→
γ  are (A) parallel (B) coplanar (C) mutually

perpendicular (D) none of these

A. parallel

B. coplanar

C. mutually perpendicular

D. none of these

Answer: b

Watch Video Solution

( ) ( ) ( )

140. 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

( ) ( )

https://dl.doubtnut.com/l/_MRNYLA9dfkPZ
https://dl.doubtnut.com/l/_Iq8JJENlDdjE


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

141. 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 →c0 is (A) →a

→
b→c  (B) →r  (C) →a

→
b→r →r  (D) none of

these

A. →a
→
b→c

B. →r

C. →a
→
b→c →r

D. none of these

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

|[ ]|
| |

|[ ] |

https://dl.doubtnut.com/l/_Iq8JJENlDdjE
https://dl.doubtnut.com/l/_65NuHhmuxO3w


Answer: c

Watch Video Solution

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

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

d. 8î + 6ĵ

A. 6î + 8ĵ

B. -8î + 3ĵ

C. 6î - 8ĵ

D. 8î + 6ĵ

Answer: a

Watch Video Solution

https://dl.doubtnut.com/l/_65NuHhmuxO3w
https://dl.doubtnut.com/l/_i2ULnbtF9T1s


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

π /3then →a ×
→
b + →a ×

→
b .

→
b is equal to

A. 
-3
4

B. 
1
4

C. 
3
4

D. 
1
2

Answer: a

Watch Video Solution

{ ( )}

144. 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

[ ] ( )( )
[ ]( )

https://dl.doubtnut.com/l/_JveEaK8uSNCA
https://dl.doubtnut.com/l/_3SBT8xslPhMu


C. →r→a
→
b →a + →r . →a →a ×

→
b

D. none of these

Answer: a

Watch Video Solution

[ ] ( )

145. 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

A. real and distinct

B. real

C. equal

D. imaginary

Answer: c

Watch Video Solution

[ ] [ ] [ ]

https://dl.doubtnut.com/l/_3SBT8xslPhMu
https://dl.doubtnut.com/l/_lTKILv02lIx8


146. Sholve the simultasneous vector equations for `vecx aedn vecy:

vecx+veccxxvecy=veca and vecy+veccxxvecx=vecb, vec!=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

Answer: b

Watch Video Solution

( )

( )

( )

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

→
d to be

consistent is

A. 
→
b. →c = →a.

→
d

https://dl.doubtnut.com/l/_lTKILv02lIx8
https://dl.doubtnut.com/l/_xqbPpZPoiRxN
https://dl.doubtnut.com/l/_TQGyQBLcw93c


B. →a.
→
b = →c .

→
d

C. 
→
b. →c + →a.

→
d = 0

D. →a.
→
b + →c .

→
d = 0

Answer: c

Watch Video Solution

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

→
b→c =

Watch Video Solution

[ ]

149. 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

https://dl.doubtnut.com/l/_TQGyQBLcw93c
https://dl.doubtnut.com/l/_Ttaox35D8gtj
https://dl.doubtnut.com/l/_VPxlYcgtTJoO


D. 2, 4, -
2
3

Answer: a

Watch Video Solution

150. 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.

C. zero vectors for unique value of x

D. none of these

Answer: b

Watch Video Solution

(

https://dl.doubtnut.com/l/_VPxlYcgtTJoO
https://dl.doubtnut.com/l/_877IboQrlRam


151. 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

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

152. 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

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

[ ]

https://dl.doubtnut.com/l/_CEgoXA9ArG6q
https://dl.doubtnut.com/l/_HJYfth6F1PE5


B. 2 →a
→
b→c →r

C. 3 →a
→
b→c →r

D. none of these

Answer: b

Watch Video Solution

[ ]
[ ]

153. 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

A. 3

B. 2

C. 1

D. 0

[ ] [ ] [ ]

( ) ( )

https://dl.doubtnut.com/l/_HJYfth6F1PE5
https://dl.doubtnut.com/l/_crmMXV26xUWc


Answer: a

Watch Video Solution

154. 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

Answer: b

Watch Video Solution

( ) ( ) ( ) ( )

( )

[ ]
[ ]

https://dl.doubtnut.com/l/_crmMXV26xUWc
https://dl.doubtnut.com/l/_csnNvUHtqFHj


155. 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

( ) [ ( )]

[ ]
[ ]

[ ]

156. 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

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

A. 9

B. 12

https://dl.doubtnut.com/l/_Ax6qrG1CNO9m
https://dl.doubtnut.com/l/_0aPLN1BzlY5d


C. 27

D. 81

Answer: c

Watch Video Solution

157. →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

Answer: c

Watch Video Solution

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

[ ]
[ ]
[ ]
[ ]

https://dl.doubtnut.com/l/_0aPLN1BzlY5d
https://dl.doubtnut.com/l/_gTj4SdwaOImu
https://dl.doubtnut.com/l/_QzcJhjcpDqy8


158. 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

( ) ( ) ( ) [ ]

( )
( )
( )
( )

159. If the vectors →a and 
→
b are perpendicular to each other then a vector →v

in terms of →a and 
→
b satisfying the equations →v . →a = 0, →v .

→
b = 1 and 

→v →a
→
b = 1 is

A. 

→
b

→
b 2

+
→a ×

→
b

→a ×
→
b 2

[ ]

| | | |

https://dl.doubtnut.com/l/_QzcJhjcpDqy8
https://dl.doubtnut.com/l/_XkdVzDzKt5id


B. 

→
b
→
b

+
→a ×

→
b

→a ×
→
b 2

C. 

→
b
→
b

+
→a ×

→
b

→a ×
→
b

D. none of these

Answer: a

Watch Video Solution

| | | |

| | | |

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

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

→
b and →c  is ( where →a′  is recipocal vector →a,  , etc.

A. 1

B. 3√2/2

C. 1/√6

D. 1/√2

https://dl.doubtnut.com/l/_XkdVzDzKt5id
https://dl.doubtnut.com/l/_Il518kmVKtG9


Answer: d

Watch Video Solution

161. 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

Answer: d

Watch Video Solution

https://dl.doubtnut.com/l/_Il518kmVKtG9
https://dl.doubtnut.com/l/_fM1DcO58chhi


162. 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

| |

163. 
→
b and →c  are non- collinear if [Math Processing Error] then

A. x =1

B. x = -1

C. y = (4n + 1)
π
2

, n ∈ I

https://dl.doubtnut.com/l/_GE6GWPR8a0uo
https://dl.doubtnut.com/l/_UiKeXSUD1VHG


D. y(2n + 1)
π
2

, n ∈ I

Answer: a,c

Watch Video Solution

164. 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

Answer: a,b,c,d

Watch Video Solution

( )

https://dl.doubtnut.com/l/_UiKeXSUD1VHG
https://dl.doubtnut.com/l/_5pKvOocqryKv


165. If vectors →a and
→
b are two adjacent sides of parallelograsm then the

vector representing the altitude of the parallelogram which is

perpendicular to →a is (A) 
→
b +

→
b × →a

→a 2
 (B) 

→a.
→
b

→
b∣2

 (C) 
→
b -

→
b. →a
→a 2

 (D) 

→a ×
→
b × →a

→
b∣20

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/_IvFGsTtFTPed


166. If →ca ×
→
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

( ) ( )

( )| | ( )( )

167. If →p =

→
b × →c

→a
→
b →c

, →q =
→c × →a

→a
→
b →c

, →r =
→a ×

→
b

→a
→
b

→
b

 where →a,
→
b, →c  are

three non-coplanar vectors, then the value of the expression

→a +
→
b + →c . →p + →q + →r  is

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/_kKaIgDT3l1pf
https://dl.doubtnut.com/l/_Ha6CAZ3EBiFX


C. →p→q→r > 0

D. none of these

Answer: a,c

Watch Video Solution

[ ]

168. 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 + 6a3 = 26, then →aî + a2ĵ + a3k̂ is2√6

( )
| |

https://dl.doubtnut.com/l/_Ha6CAZ3EBiFX
https://dl.doubtnut.com/l/_8BDhXnQ3FjBo


Answer: a,b,c,d

Watch Video Solution

169. 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

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

( )

( ) ( )

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

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

https://dl.doubtnut.com/l/_8BDhXnQ3FjBo
https://dl.doubtnut.com/l/_rC6uyHMDCuTe
https://dl.doubtnut.com/l/_koiRGn2ot5Fd


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

| |

| |

| |
| |

| |
| |

171. If vector 
→
b = tanα, - 12√sinα /2 and→c = tanα, tanα -

3

√sinα /2

 are

orthogonal and vector →a = (13, sin2α)
 makes an obtuse angle with
 the z-

axis, then the value of α
 is
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

A. α = (4n + 1)π + tan - 12

( ) ( )

https://dl.doubtnut.com/l/_koiRGn2ot5Fd
https://dl.doubtnut.com/l/_G5F314c6n82i


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

172. Let →r  be a unit vector satisfying 

→r × →a =
→
b, where →a = √3 and

→
b = √2

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

Answer: b,d

Watch Video Solution

| | | |

( )
( )
( )
( )

https://dl.doubtnut.com/l/_G5F314c6n82i
https://dl.doubtnut.com/l/_L7QUk5hB0dIH


173. 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

( ) [( ) ( )]

174. 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 ?

A. λ1 = →a. →c

B. λ2 =
→
b × →c

( )

| |

https://dl.doubtnut.com/l/_L7QUk5hB0dIH
https://dl.doubtnut.com/l/_osJFw5nsNYDP
https://dl.doubtnut.com/l/_2aIk1Qaq7ipA


C. λ3 = ∣
→a ×

→
b × →c

D. λ1
→a + λ2

→
b + λ3

→a ×
→
b

Answer: a,d

Watch Video Solution

( | |

( )

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

→a
→a

+

→
b
→
b

 is (A) a unit

vector ∈ thepla ≠ ofveca and vecb(B) ∈ thepla ≠ ofveca and vecb

(C)equally ∈ cl ∈ edot→as and
→
b (D) perpendica̲t → veca xx vecb`

A. a unit vector

B. in the plane of →a and
→
b

C. equally inclined to →a and
→
b

D. perpendicular to →a ×
→
b

Answer: b,c,d

W t h Vid S l ti

| | | |

https://dl.doubtnut.com/l/_2aIk1Qaq7ipA
https://dl.doubtnut.com/l/_ZBugDk4XGJit


Watch Video Solution

176. 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

| | | |

| |
| |

| |

| |

177. 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 .

Then

A. →a and
→
b ar orthogonal

( ) ( )

https://dl.doubtnut.com/l/_ZBugDk4XGJit
https://dl.doubtnut.com/l/_9gJqPu270xmz
https://dl.doubtnut.com/l/_GbWxNDrDDBTe


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

( )

178. Vectors 
→
A and

→
B satisfying the vector equation 

→
A +

→
B = →a,

→
A ×

→
B =

→
b and

→
A. →a = 1. Vectors and 

→
b are given vectosrs, are

A. 
→
A =

→a ×
→
b - →a

a2

B. 
→
B =

→
b × →a + →a a2 - 1

a2

C. 
→
A =

→a ×
→
b + →a

a2

D. 
→
B =

→
b × →a - →a a2 - 1

a2

( )

( ) ( )

( )

( ) ( )

https://dl.doubtnut.com/l/_GbWxNDrDDBTe
https://dl.doubtnut.com/l/_uDH9wKKU5O0E


Answer: b,c,

Watch Video Solution

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

→a = î - ĵ + k̂,
→
b = 2î + ĵ and →c = 3ĵ - 2k̂.  Let →x , →y and →z  be three vectors in

the plane of →a,
→
b;

→
b,

→
; →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

Watch Video Solution

https://dl.doubtnut.com/l/_uDH9wKKU5O0E
https://dl.doubtnut.com/l/_Kx2gR89wDIW3


180. 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

A. î + k̂

B. 2î + ĵ + k̂

C. 3î + 2ĵ + k̂

D. -4î - 2ĵ - 2k̂

Answer: b,d

Watch Video Solution

181. If the sides 
→
AB of an equilateral triangle ABC lying in the xy-plane is 3î

then the side 
→
CB can be (A) -

3
2

î - √3  (B) 
3
2

î - √3  (C) -
3
2

î + √3  (D) 

3
2

î + √3

A. -
3
2

î - √3ĵ

( ) ( ) ( )
( )

( )

https://dl.doubtnut.com/l/_u0kQyyUjIPmz
https://dl.doubtnut.com/l/_nvohLhAeYGeq


B. -
3
2

î - √3ĵ

C. -
3
2

î + √3ĵ

D. 
3
2

î + √3ĵ

Answer: b,d

Watch Video Solution

( )
( )

( )

182. Let â be a unit vector and b̂ a non zero vector non parallel to →a. Find

the angles of the triangle tow sides of which are represented by the

vectors. √3 ×̂
→
b and

→
b - â.

→
b â

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/_nvohLhAeYGeq
https://dl.doubtnut.com/l/_P1Jrqvmrexyt


Watch Video Solution

183. →a,
→
b and →c  are unimdular 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

( ) ( )

( )
( )
( )
( )

184. If →a + 2
→
b + 3→c =

→
0 then →a ×

→
b +

→
b × →c + →c × →a =

A. 2 →a ×
→
b( )

https://dl.doubtnut.com/l/_P1Jrqvmrexyt
https://dl.doubtnut.com/l/_wYnSuMD7u8dZ
https://dl.doubtnut.com/l/_IrWBajaw3J7x


B. 6
→
b × →c

C. 3 →c × →a

D. 
→
0

Answer: c,d

Watch Video Solution

( )
( )

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

→
b

→
b and 

→
= →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/_IrWBajaw3J7x
https://dl.doubtnut.com/l/_my6iR0XW12U3


186. 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

Answer: a,c

Watch Video Solution

| | | |

| | | |
| |
| |

187. 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

A. 

→
d. →a + →c

→a
→
b→c

= 2

( ) ( ) ( ) ( )

( )

[ ]

https://dl.doubtnut.com/l/_my6iR0XW12U3
https://dl.doubtnut.com/l/_hqDMoMF7QRUS
https://dl.doubtnut.com/l/_AckUs4y2hGBP


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

( )

[ ]

188. 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

Answer: b,c

( ) (

https://dl.doubtnut.com/l/_AckUs4y2hGBP
https://dl.doubtnut.com/l/_mFX1oQfcqEH0


Watch Video Solution

189. 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

Answer: a,b,c

Watch Video Solution

| | | | | |
| | | |

190. →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

[ ]

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

https://dl.doubtnut.com/l/_mFX1oQfcqEH0
https://dl.doubtnut.com/l/_5ZzfLxggduo5
https://dl.doubtnut.com/l/_sAFAgu9WR3cU


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

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

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

→
b and →c  are

given vectors, are equal to

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

( ) ( )
( )

( ) ( )
( )

( ) ( )
( )

( ) ( )
( )

https://dl.doubtnut.com/l/_sAFAgu9WR3cU
https://dl.doubtnut.com/l/_XOQmRu1WzVwK


Answer: a,c

Watch Video Solution

192. If →a × v
→
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

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

Answer: b,c,d

Watch Video Solution

( ) ( ) ( )

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

→
AB = m 2î - 6ĵ + 2k̂

→
BC = ahti - 2ĵ and

→
CD = n - 6î + 15ĵ - 3k̂ . If CD( ) ( ) ( )

https://dl.doubtnut.com/l/_XOQmRu1WzVwK
https://dl.doubtnut.com/l/_WjhfbDO3Kb6W
https://dl.doubtnut.com/l/_YXs3aN1kYrgu


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

194. 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

[ ]

https://dl.doubtnut.com/l/_YXs3aN1kYrgu
https://dl.doubtnut.com/l/_Qz8EYd4nvXme


D. l3 + m2 + n3 = 3lmn

Answer: a,b,d

Watch Video Solution

195. 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

C. 
→
γ

D. none of these

Answer: a,b,c

Watch Video Solution

https://dl.doubtnut.com/l/_Qz8EYd4nvXme
https://dl.doubtnut.com/l/_ghSRCMUtJJnP


196. 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

197. 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

( )

https://dl.doubtnut.com/l/_XgDQzti86LDq
https://dl.doubtnut.com/l/_fga6psQN6u49


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

198. If →a ×
→
b × →c = →a ×

→
b × →c  then

A. →c × →a ×
→
b =

→
0

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

( ) ( )

( )

( )
( )

( )

https://dl.doubtnut.com/l/_fga6psQN6u49
https://dl.doubtnut.com/l/_tLyRJpry5Cbe


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

→a = î - ĵ + k̂,
→
b = 2î + ĵ and →c = 3ĵ - 2k̂.  Let →x , →y and →z  be three vectors in

the plane of →a,
→
b;

→
b,

→
; →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

Watch Video Solution

200. 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)

4sqrt(7)` (D) none of these

| | | |

https://dl.doubtnut.com/l/_CDtBFq5wqhLM
https://dl.doubtnut.com/l/_1kHwJBZR6UDd


A. 4√5

B. 4√3

C. 4√7

D. none of these

Answer: b,c

Watch Video Solution

201. 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.

https://dl.doubtnut.com/l/_1kHwJBZR6UDd
https://dl.doubtnut.com/l/_KznuCikQGevn


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

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

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

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.

https://dl.doubtnut.com/l/_KznuCikQGevn
https://dl.doubtnut.com/l/_D2zXSVtPWHxn


Answer: c

Watch Video Solution

203. 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

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

https://dl.doubtnut.com/l/_D2zXSVtPWHxn
https://dl.doubtnut.com/l/_B5zzvYa1IdVS


Watch Video Solution

204. 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

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

[ ]
[ ]

https://dl.doubtnut.com/l/_B5zzvYa1IdVS
https://dl.doubtnut.com/l/_ndAa1wmrtcxv
https://dl.doubtnut.com/l/_4DYdoJO14oW2


205. 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.

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

https://dl.doubtnut.com/l/_4DYdoJO14oW2


206. 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.

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

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

207. 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 

https://dl.doubtnut.com/l/_3qy0zS5JeKzK
https://dl.doubtnut.com/l/_YfNRHCHZBfai


→
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.

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

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

208. 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

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

https://dl.doubtnut.com/l/_YfNRHCHZBfai
https://dl.doubtnut.com/l/_dWnWlUEgMskn


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

209. 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 -
2
3

→
b + →c

B. →a +
4
3

→
b +

8
3

→c

( ) ( ) |

https://dl.doubtnut.com/l/_dWnWlUEgMskn
https://dl.doubtnut.com/l/_78igkkCktidE


C. 2→a -
→
b +

1
3

→c

D. 
4
3

→a -
→
b +

2
3

→c

Answer: b

Watch Video Solution

210. 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. 2→a - 3→c

B. 3
→
b - 4c

C. -4→c

D. →a +
→
b + 2→c

Answer: c

Watch Video Solution

( ) ( ) |

https://dl.doubtnut.com/l/_78igkkCktidE
https://dl.doubtnut.com/l/_6RCIprXVyULF


211. 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. 
2
3

2→c -
→
b

B. 
1
3

→a -
→
b - →c

C. 
1
3

→a -
2
3

→
b - 2→c

D. 
4
3

→c -
→
b

Answer: d

Watch Video Solution

( ) ( ) |

( )
( )

( )

212. Vectors →x , →y , →z  each of magnitude √2 make angles of 600 with each

other. If 
→
× x →y × →z × →x =

→
bnd

→
× x→y = →c , f ∈ d→x , →y , →z  in terms of 

→a,
→
b and →c .

( ( )

https://dl.doubtnut.com/l/_6RCIprXVyULF
https://dl.doubtnut.com/l/_9KIG7nfXFFnA
https://dl.doubtnut.com/l/_U6wsmW1lnAR1


A. 
1
2

→a -
→
b × →c + →a +

→
b

B. 
1
2

→a +
→
b × →c + →a -

→
b

C. 
1
2

- →a +
→
b × →c + →a +

→
b

D. 
1
2

→a +
→
b × →c - →a +

→
b

Answer: d

Watch Video Solution

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

213. Vectors →x , →y , →z  each of magnitude √2 make angles of 600 with each

other. If 
→
× x →y × →z × →x =

→
bnd

→
× x→y = →c , f ∈ d→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

( ( )

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

https://dl.doubtnut.com/l/_U6wsmW1lnAR1
https://dl.doubtnut.com/l/_bGFafwkEJJXf


Answer: c

Watch Video Solution

214. Vectors →x , →y , →z  each of magnitude √2 make angles of 600 with each

other. If 
→
× x →y × →z × →x =

→
bnd

→
× x→y = →c , f ∈ d→x , →y , →z  in terms of 

→a,
→
b and →c .

A. 
1
2

→a - →c × →c -
→
b + →a

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

( ( )

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

https://dl.doubtnut.com/l/_bGFafwkEJJXf
https://dl.doubtnut.com/l/_PbvojvUZ6x1I


215. 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 `veca,vecb and gamma.

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

Watch Video Solution

| |
[ ( )]

| |
[ ( )]

| |
[ ( )]

216. 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 `veca,vecb and gamma.

A. 
→a ×

→
b

γ

https://dl.doubtnut.com/l/_BNeDkA5EHb6N
https://dl.doubtnut.com/l/_NNYpoWN2qPfR


B. →a +
→a ×

→
b

γ

C. →a +
→
b +

→a ×
→
b

γ

D. none of these

Answer: a

Watch Video Solution

217. 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 `veca,vecb and gamma.

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

| |
[ ( )]

| |
[ ( )]

| |
[ ( )]

https://dl.doubtnut.com/l/_NNYpoWN2qPfR
https://dl.doubtnut.com/l/_hRUMtckZgsGx


Watch Video Solution

218. Given two orthogonal vectors 
→
A and VecB 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

D. 
→
A

Answer: b

Watch Video Solution

( )

219. Given two orthogonal vectors 
→
A and VecB each of length unity. Let 

→
P

be the vector satisfying the equation 
→
P ×

→
B =

→
A -

→
P. then 

https://dl.doubtnut.com/l/_hRUMtckZgsGx
https://dl.doubtnut.com/l/_9bViaNJbN1Rm
https://dl.doubtnut.com/l/_DnN4PrLSqg4T


→
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

220. 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

https://dl.doubtnut.com/l/_DnN4PrLSqg4T
https://dl.doubtnut.com/l/_joXXanrbG3J1


C. 
→
P is orthogonal to 

→
B and has length 

1

√2
.

D. none of these

Answer: d

Watch Video Solution

221. Let →a = 2î + 3ĵ - 6k̂,
→
b = 2î - 3ĵ + 6k̂ and →c = - 2î + 3ĵ + 6k̂. Let →a1 be

the projection of →aon
→
b and →a2 be the projection of →a1on

→c  . Then 

→a2 is equal to

A. 
943
49

2î - 3ĵ - 6k̂

B. 
943

492 2î - 3ĵ - 6k̂

C. 
943
49

- 2î + 3ĵ + 6k̂

D. 
943

492 - 2î + 3ĵ + 6k̂

Answer: b

Watch Video Solution

( )
( )
( )
( )

https://dl.doubtnut.com/l/_joXXanrbG3J1
https://dl.doubtnut.com/l/_iMBdIoP2BGIc


222. Let →a = 2î + 3ĵ - 6k̂,
→
b = 2î - 3ĵ + 6k̂ and →c = - 2î + 3ĵ + 6k̂. Let →a1 be

the projection of →aon
→
b and →a2 be the projection of →a1on

→c  . Then 

→a1.
→
b is equal to

A. -41

B. -41/7

C. 41

D. 287

Answer: a

Watch Video Solution

223. Let →a = 2î + 3ĵ - 6k̂,
→
b = 2î - 3ĵ + 6k̂ and →c = - 2î + 3ĵ + 6k̂. Let →a1 be

the projection of →aon
→
b and →a2 be the projection of →a1on

→c  . Then 

which of the following is true ?

https://dl.doubtnut.com/l/_iMBdIoP2BGIc
https://dl.doubtnut.com/l/_96vI7fVTVm7v
https://dl.doubtnut.com/l/_k26cX1h1Sgin


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

224. Consider a triangular pyramid ABCD the position vectors of whone

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 BCT. The length of

the vector 
¯
AG is

A. √17

B. √51/3

C. 3/√6

D. √59/4

https://dl.doubtnut.com/l/_k26cX1h1Sgin
https://dl.doubtnut.com/l/_C8BLKobtqXTX


Answer: b

Watch Video Solution

225. Consider a triangular pyramid ABCD the position vectors of whone

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 BCT. The length of

the vector 
¯
AG is

A. 24

B. 8√6

C. 4√6

D. none of these

Answer: c

Watch Video Solution

https://dl.doubtnut.com/l/_C8BLKobtqXTX
https://dl.doubtnut.com/l/_9uODHrYqe3kA


226. Consider a triangular pyramid ABCD the position vectors of whone

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 BCT. The length of

the vector 
¯
AG is

A. 14/√6

B. 2/√6

C. 3/√6

D. none of these

Answer: a

Watch Video Solution

227. Vertices of a parallelogram taken in order are A, ( 2,-1,4) , B (1,0,-1) , C (

1,2,3) and D. 

The distance between the parallel lines AB and CD is

https://dl.doubtnut.com/l/_7RgFXF119jK9
https://dl.doubtnut.com/l/_V2uKRZCQxYVI


A. √6

B. 3√6/5

C. 2√2

D. 3

Answer: c

Watch Video Solution

228. Vertices of a parallelogram taken in order are A, ( 2,-1,4) , B (1,0,-1) , C (

1,2,3) and D. 

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

https://dl.doubtnut.com/l/_V2uKRZCQxYVI
https://dl.doubtnut.com/l/_0fL9v09w6xC9


Answer: b

Watch Video Solution

229. Vertices of a parallelogram taken in order are A, ( 2,-1,4) , B (1,0,-1) , C (

1,2,3) and D. 

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

Answer: d

Watch Video Solution

https://dl.doubtnut.com/l/_0fL9v09w6xC9
https://dl.doubtnut.com/l/_7C01lKlhBujZ


230. Let →r  is a positive vector of a variable pont 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 tangent line is

drawn to the curve y =
8

x2  at the point A with abscissa 2. The drawn line

cuts x-axis at a point B

A. 9

B. 2√2 - 1

C. 6√6 + 3

D. 9 - 4√2

Answer: d

Watch Video Solution

( )

{ | | } { | | }

231. Let →r  is a positive vector of a variable pont in cartesian OXY plane

such that →r . 10ĵ - 8î - →r = 40 and ( )

https://dl.doubtnut.com/l/_i2jD4imDuLRY
https://dl.doubtnut.com/l/_1DPXavQYMyV6


p1 = max →r + 2î - 3ĵ 2 , p2 = min →r + 2î - 3ĵ 2 . A tangent line is

drawn to the curve y =
8

x2  at the point A with abscissa 2. The drawn line

cuts x-axis at a point B

A. 2

B. 10

C. 18

D. 5

Answer: c

Watch Video Solution

{ | | } { | | }

232. Let →r  is a positive vector of a variable pont 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 tangent line is

drawn to the curve y =
8

x2  at the point A with abscissa 2. The drawn line

cuts x-axis at a point B

( )
{ | | } { | | }

https://dl.doubtnut.com/l/_1DPXavQYMyV6
https://dl.doubtnut.com/l/_50ojh2WDy03F


A. 1

B. 2

C. 3

D. 4

Answer: c

Watch Video Solution

233. Ab, AC and AD are three adjacent edges of a parallelpiped. The

diagonal of the praallelepiped passing through A and direqcted away

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 
→
AB is

A. 
1
3

→a +

→a ×
→
b - →c

→a 2

| |

( )
| |

https://dl.doubtnut.com/l/_50ojh2WDy03F
https://dl.doubtnut.com/l/_me3HAY751uL6


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

View Text Solution

( )
| |

( )
| |

( )
| |

( )
| |

234. Ab, AC and AD are three adjacent edges of a parallelpiped. The

diagonal of the praallelepiped passing through A and direqcted away

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 

→
AC is

A. 
1
3

→a +

→a ×
→
b - →c

→a 2

| |

( )
| |

https://dl.doubtnut.com/l/_me3HAY751uL6
https://dl.doubtnut.com/l/_bVvCwOPBvUj6


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

( )
| |

( )
| |

( )
| |

( )
| |

235. Ab, AC and AD are three adjacent edges of a parallelpiped. The

diagonal of the praallelepiped passing through A and direqcted away

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 

→
AD is

A. 
1
3

→a +

→a ×
→
b - →c

→a 2

| |

( )
| |

https://dl.doubtnut.com/l/_bVvCwOPBvUj6
https://dl.doubtnut.com/l/_TmrIzY1TavCA


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

( )
| |

( )
| |

( )
| |

( )
| |

236. 

View Text Solution

237. 

View Text Solution

https://dl.doubtnut.com/l/_TmrIzY1TavCA
https://dl.doubtnut.com/l/_Xx89cO7wy6Tp
https://dl.doubtnut.com/l/_7hV1WXNXHOMd


238. 

View Text Solution

239. Given two vectors →a = - î + ĵ + 2k̂ and
→
b = - î - 2ĵ - k̂ 


 

View Text Solution

240. Given two vectors →a = - î + 2ĵ + 2k̂ and
→
b = - 2î + ĵ + 2k̂ 


View Text Solution

241. 

View Text Solution

https://dl.doubtnut.com/l/_zeDJWJf3WLuv
https://dl.doubtnut.com/l/_dOjEg3JTy1V1
https://dl.doubtnut.com/l/_O5av8nhV3Mok
https://dl.doubtnut.com/l/_5Yize02V7CdY


242. Valume of parallelpiped formed by vectors →a ×
→
b,

→
b × →c and →c × →a is

36 sq. units. 

View Text Solution

243. 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

Watch Video Solution

| |
| |

244. 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

| | | | | |

( ) | |

https://dl.doubtnut.com/l/_5Yize02V7CdY
https://dl.doubtnut.com/l/_PellRWaHcsey
https://dl.doubtnut.com/l/_gxiVVFCgr9gJ
https://dl.doubtnut.com/l/_qYnH8OS5tbHm


245. 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

246. If

→a = a1î + a2ĵ + a3k̂,
→
b = b1î + b2ĵ + b3k̂,

→c = c1î + c2ĵ + c3k̂ and 3→a +
→
b = →c3→c

Watch Video Solution

[

247. 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

{( ) ( )} ( )

https://dl.doubtnut.com/l/_qYnH8OS5tbHm
https://dl.doubtnut.com/l/_4kwScthUOp7z
https://dl.doubtnut.com/l/_M9zxbNQG5MXi
https://dl.doubtnut.com/l/_fu8kOc3pWtrf
https://dl.doubtnut.com/l/_TeUZgfIR5qEt


248. If →x , →y 
 are two non-zero and
 non-collinear vectors satisfying


(a - 2)α2 + (b - 3)α + c →x + (a - 2)β2 + (b - 3)β + c →y + (a - 2)γ2 + (b - 3)γ + c

are three distinct real
numbers, then find the value of a2 + b2 + c2 - 4
.

Watch Video Solution

[ ] [ ] [
( )

249. 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

[ ]

250. The volume of the tetrahedronwhose vertices are the points with

position vectors î - 5ĵ + 10k̂, - î - 3ĵ + 7k̂, 5î - ĵ + λk̂ and 7î - 4ĵ + 7k̂ is 11

cubic units then the value of λ is (A) 7 (B) 1 (C) -7 (D) -1

Watch Video Solution

https://dl.doubtnut.com/l/_TeUZgfIR5qEt
https://dl.doubtnut.com/l/_ZhAp82XpcGtc
https://dl.doubtnut.com/l/_lTIQQ8MC0pol


251. 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

( ) ( )
| |

252. Let a three- dimensional vector 
→
V satissgy the condition , 

2
→
V +

→
V × î + 2ĵ = 2î + k̂. If3

→
V = √m . Then find the value of m.

Watch Video Solution

( ) | |

253. If →a,
→
b, →c  are unit vectors such that →a. Vecb = 0 = →a. →c  and the angle

between 
→
b and →cis

π
3

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

Watch Video Solution

| |

https://dl.doubtnut.com/l/_9NFAeljKFlWb
https://dl.doubtnut.com/l/_FNUADFu07qsv
https://dl.doubtnut.com/l/_EBr4XriXhMsP


254. Let 
→
OA = →a,

→
OB = 10→a + 2

→
b and

→
OC =

→
b , where O,A and C are non-

collinear points. Let P denote the area of quadrilateral OACB. And let q

denote the area of parallelogram with OA nad OC as adjacent sides. If

p = kq , then find k .

Watch Video Solution

255. 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

256. 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

https://dl.doubtnut.com/l/_h1C8qU3b5Xy1
https://dl.doubtnut.com/l/_2NavxiYZR3rs
https://dl.doubtnut.com/l/_G0uYRRY1yVsp


257. 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 = (1 - n)

→
OA2 ×

→
OA1

Watch Video Solution

( ) ( )

258. 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

259. 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

| |

https://dl.doubtnut.com/l/_G0uYRRY1yVsp
https://dl.doubtnut.com/l/_JXLdyHb80E47
https://dl.doubtnut.com/l/_Ie3Y1UmA8m92
https://dl.doubtnut.com/l/_MTrHAd7l4s6L
https://dl.doubtnut.com/l/_CJ2uCJy1Vy7s


260. If the 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

| |

261. 
→
A = 2

→
i +

→
k ,

→
B =

→
i +

→
j +

→
k and

→
C = 4

→
i -

→
3j + 7

→
k  determine a

vector verR satisfying 
→
R ×

→
B =

→
C ×

→
B and

→
R.

→
A = 0

Watch Video Solution

( ) ( )

262. Determine the value of c so that for the real x, vectors cx

î - 6ĵ - 3k̂ and xî + 2ĵ + 2cxk̂ make an obtuse angle with each other .

Watch Video Solution

https://dl.doubtnut.com/l/_CJ2uCJy1Vy7s
https://dl.doubtnut.com/l/_AX9r1Qa0u1dx
https://dl.doubtnut.com/l/_EdCASt1IFfAo


263. Prove that:

→a ×
→
b × →c ×

→
d + →a × →c ×

→
d ×

→
b + →a ×

→
d x

→
b × →c = 2

→
b→c

→
d →a

Watch Video Solution

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

264. 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

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 positfons

Watch Video Solution

265. 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.

https://dl.doubtnut.com/l/_85WdqZrqtTzh
https://dl.doubtnut.com/l/_IQ9xZFGqy0Mf
https://dl.doubtnut.com/l/_0BEiwfe0iV9v


Watch Video Solution

266. If →a,
→
b, →c  are vectors such that 

→
b = →c  then 

→a +
→
b × →a + →c ×

→
b × →c .

→
b + →c =

Watch Video Solution

| | | |

{( ) ( )} ( ) ( )

267. For any two vectors →u and →v  prove that 

1 + →u 2 1 + →v 20 = 1 - →u. →c 2 + ∣
→u + →v + →u ×

→
∣

2

Watch Video Solution

( | | ( | | ( )

268. Let vecu and vecvbeunit
→
→ rs. Ifvecwisa

→
→ rsucht

^

vecw+vecwxxvecu=vecv, thenprovet
^

|(vecuxxvecv).vecw|le1/2

and tt̂heequalityholds if and only if vecuisperpendica̲r → vecv`.

Watch Video Solution

https://dl.doubtnut.com/l/_0BEiwfe0iV9v
https://dl.doubtnut.com/l/_5ZBOLrDIyRfH
https://dl.doubtnut.com/l/_8YwldG6hlTF4
https://dl.doubtnut.com/l/_T5pNL7UF86P1
https://dl.doubtnut.com/l/_jUnxhvPg67Ht


269. find three- dimensional vectors,

→v1, →v2 and →v3 satisfying →v 1. →v 2 = - 2, →v 1. Vecv3 = 6, →v 2, →v 2 = 2→v 2. Vecv3 = - 5

Watch Video Solution

270. 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

( )

271. →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

[ ) [ ]

https://dl.doubtnut.com/l/_jUnxhvPg67Ht
https://dl.doubtnut.com/l/_5QKlCojgQ35p
https://dl.doubtnut.com/l/_ehIPrHlgceYB


272. 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 .

Watch Video Solution

( ) ( )

273. P1 and P2 are planes passing through origin, L1 and L2 are two

lines on P1 and P2 respectivelym such that their intersection is the

origin. Show that there exist points, A, B and C , whose perpmutation, A, B'

and C' respectively, can be chosen such that (i) A is on

L1′B and P1 put not on L1 and C not on P1 , (ii) A is on 

L2, B′ onP2 but not on L2 and C′ not on P2 .

View Text Solution

https://dl.doubtnut.com/l/_ehIPrHlgceYB
https://dl.doubtnut.com/l/_iJXG5oiTu0DL
https://dl.doubtnut.com/l/_URNFrLWrhjRS


274. If the incident ray on a surface is along the unit vector →v , the

reflected ray is along the unit vector →w and the normal is along the unit

vector →a outwards, express →w in terms of →a and →v

Watch Video Solution

275. 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

276. The unit vector perendicular to the plane determined by P (1,-1,2)

,C(3,-1,2) is ________.

Watch Video Solution

https://dl.doubtnut.com/l/_Bx53eVsGSYKY
https://dl.doubtnut.com/l/_ZS0rxsUzLV5W
https://dl.doubtnut.com/l/_RFowY6fnf0wz


277. the area of the triangle whose vertices are A ( 1,-1,2) , B ( 1,2, -1) ,C ( 3,

-1, 2) is ________.

Watch Video Solution

278. If 
→
A,

→
B,

→
C are non-coplanar vectors then 

→
A.

→
B ×

→
C

→
C ×

→
A.

→
B

+

→
B.

→
A ×

→
C

→
C.

→
A ×

→
B

=

Watch Video Solution

279. If 
→
A = (1, 1, 1) and

→
C = (0, 1, - 1) are given vectors then find a vector 

→
B satisfying equations 

→
A ×

→
B =

→
C and

→
A.

→
B = 3

Watch Video Solution

280. Let 
→
b = 4î + 3ĵ and →c  be two vectors perpendicular to each other in

the xy-plane. Find all vetors in te same plane having projection 1 and 2

https://dl.doubtnut.com/l/_O86pqfMzvLZ9
https://dl.doubtnut.com/l/_VDtdrTr4btUJ
https://dl.doubtnut.com/l/_kic3RCyEcNzq
https://dl.doubtnut.com/l/_ivJP1h5Im5jZ


along 
→
b and →c  respectively.

Watch Video Solution

281. The components of a vector →a along and perpendicular to a non-zero

vector 
→
b are ________ and ___________, respectively.

Watch Video Solution

282. A unit vector coplanar with 
→
i +

→
j + 2

→
k and

→
i + 2

→
j +

→
k  and

perpendicular to 
→
i +

→
j +

→
k  is _______

Watch Video Solution

283. A non vector →a is parallel to the line of intersection of the plane

determined by the vectors î, î + ĵ and thepane determined by the vectors 

î - ĵ, î + k̂ then angle between →a and î - 2ĵ + 2k̂ is = (A) 
π
2

 (B) 
π
3

 (C) 
π
6

 (D) 
π
4

Watch Video Solution

https://dl.doubtnut.com/l/_ivJP1h5Im5jZ
https://dl.doubtnut.com/l/_9gaXsXMjirRh
https://dl.doubtnut.com/l/_WqBDRCMr9SmG
https://dl.doubtnut.com/l/_ZMxDOQz6dbbM


284. If 
→
b and →c  are any two mutually perpendicular unit vectors and →a is

any vector, then →a.
→
b

→
b + →a. →c →c +

→a.
→
b × →c

→
b × →c 2

→
b × →c =  (A) 0 (B) →a(C)

veca/2(D)2veca`

Watch Video Solution

( ) ( )
( )

| |
( )

285. Let →a,
→
b and →c  be three vectors having magnitudes 1,1 and 2

resectively. If →a × →a × →c +
→
b =

→
0 then the acute angel between →a and →c

is

Watch Video Solution

( )

286. A, B C and D are four points in a plane with position vectors,

→a,
→
b→c and

→
d respectively, such that 

https://dl.doubtnut.com/l/_ZMxDOQz6dbbM
https://dl.doubtnut.com/l/_8f1i9xQBxATa
https://dl.doubtnut.com/l/_oY5gPVWsXWFd
https://dl.doubtnut.com/l/_Ink72lMIAPTb


→a -
→
d .

→
b - →c =

→
b -

→
d . →c - →a = 0 then point D is the ______ of

triangle ABC.

Watch Video Solution

( ) ( ) ( ) ( )

287. If

→
A = λ →u × →v + μ →v × →w + v →w × →u and →u→v→w =

1
5
thenλ + μ + v =  (A) 5

(B) 10 (C) 15 (D) none of these

Watch Video Solution

( ) ( ) ( ) [ ]

288. If →a = ĵ + √3k̂ 
→
b = - ĵ + √3k̂ and →c = 2√3k̂ form a triangle , then the

internal angle of the triangle between →a and
→
b is _______

Watch Video Solution

289. 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/_Ink72lMIAPTb
https://dl.doubtnut.com/l/_IlOuL1pdJvnh
https://dl.doubtnut.com/l/_Y6DhS8FR9qFl
https://dl.doubtnut.com/l/_kL5Bc9RYsNBP


Watch Video Solution

290. 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

[ ]

291. for any three vectors,

→a,
→
b and →c , →a -

→
b .

→
b - →c × →c - →a = 2→a.

→
b × →c .

Watch Video Solution

( ) ( ) ( )

292. The scalar 
→
A.

→
B +

→
C ×

→
A +

→
B +

→
C  equals (A) 0 (B) 

→
A

→
B

→
C +

→
B

→
C

→
A

(C) 
→
A

→
B

→
C  (D) none of these

A. 0

B. 
→
A

→
B

→
C +

→
B

→
C

→
A

( ) ( ) [ ] [ ]
[ ]

[ ] [ ]

https://dl.doubtnut.com/l/_kL5Bc9RYsNBP
https://dl.doubtnut.com/l/_cfyyrJ0eDKzA
https://dl.doubtnut.com/l/_xPpsuKW3TvIq
https://dl.doubtnut.com/l/_hNXkOTaH2OhL


C. 
→
A

→
B

→
C

D. none of these

Answer: a

Watch Video Solution

[ ]

293. For non zero vectors →a,
→
b, →c  


→a ×
→
b .

→
| = |→a

→
b →c  holds iff

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/_hNXkOTaH2OhL
https://dl.doubtnut.com/l/_93iLp5h6LS9x


294. The volume of he
 parallelepiped whose sides are given by

→
OA = 2i - 2, j,

→
OB = i + j - kand

→
OC = 3i - k
is
4/13
b. 4
c. 2/7
d. 2

A. 4/13

B. 4

C. 2/7

D. 2

Answer: d

Watch Video Solution

295. Let veda,
→
b, →c  be three noncolanar vectors and →p, →q, →r  are vectors

defined by the relations vecp= (vecbxxvecc)/([veca vecb vecc]), vecq=

(veccxxvecca)/([veca vecb vecc]), vecr= (vecaxxvecb)/([veca vecb vecc])

thenthevalueoftheexpression(veca+vecb).vecp+(vecb+vecc).vecq+

(vecc+veca).vecr`. is equal to (A) 0 (B) 1 (C) 2 (D) 3

https://dl.doubtnut.com/l/_01khwOjfoEnP
https://dl.doubtnut.com/l/_lYa4DoUUtjii


A. 0

B. 1

C. 2

D. 3

Answer: d

Watch Video Solution

296. Let →a = î - ĵ,
→
b = ĵ - k̂, →c = k̂ - î. Ifd̂ is a unit vector such that 

→a. d̂ = 0 =
→
b, →c ,

→
d  then hatdequals(A)+-(hati+hatj-2hatk)/sqrt(6)(B)+-

(hati+hatj-hatk)/sqrt(3)(C)+-(hati+hatj+hatk)/sqrt(3)(D)+-hatk`

A. ±
î + ĵ - 2k̂

√6

B. ±
î + ĵ - k̂

√3

C. ±
î + ĵ + k̂

√3

D. ± k̂

[ ]

https://dl.doubtnut.com/l/_lYa4DoUUtjii
https://dl.doubtnut.com/l/_zJ3oL8dheNmU


Answer: a

Watch Video Solution

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

→a ×
→
b × →c =

→
b + →c

√92
 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/_zJ3oL8dheNmU
https://dl.doubtnut.com/l/_YIaDKqYnvx4q


298. 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 + →w. →u is

A. 47

B. -25

C. 0

D. 25

Answer: b

Watch Video Solution

| | | | | |

299. If →a,
→
b and →c1 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/_d8psYN2sqE0I
https://dl.doubtnut.com/l/_SH1ZZPnDtg86


D. - →a
→
b→c

Answer: d

Watch Video Solution

[ ]

300. Let →p, →q, →r  be three mutually perpendicular vectors of the same

magnitude. If a vector →x  satisfies the equation 


→p × →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/_SH1ZZPnDtg86
https://dl.doubtnut.com/l/_WojzxT1htXxw


301. Let →a = 2i + j - 2k, and b = i + j if c is a vector such that 

→a. →c = →c , →c - →a = 2√2 and the angle between →a ×
→
b and →c  is 30 ∘  , then

→a ×
→
b × →c  is equal to

A. 2/3

B. 3/2

C. 2

D. 3

Answer: b

Watch Video Solution

| | | |

|( ) |

302. 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/_G5phfN1mr5Lt
https://dl.doubtnut.com/l/_H43ctkEwwmAh


C. 
1

√5
(i - 2j)

D. 
1

√3
(i - j - k)

Answer: a

Watch Video Solution

303. If the vectors →a,
→
b, →c  form the sides BC,CA and AB respectively of a

triangle ABC then (A) →a.
→
b × →c =

→
0 (B) →a ×

→
bx→c =

→
0 (C) 

→a.
→
b = →c = →c = →a. a ≠ 0 (D) →a ×

→
b +

→
b × →c + →c × →a

→
0

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/_H43ctkEwwmAh
https://dl.doubtnut.com/l/_OkmF7MusJ6UU


304. Let the vectors →a,
→
b, →c and

→
d be such that →a ×

→
b × →c ×

→
d =

→
0. Let

P1 and P2 be planes determined by pairs of vectors 

→a,
→
b and →c ,

→
drespectively. Thenthe∠betweenP_1 and P_2is(A)0(B)pi/4(C)pi/3

(D)pi/2`

A. 0

B. π /4

C. π /3

D. π /2

Answer: a

Watch Video Solution

( ) ( )

305. If →a,
→
b and →c  are unit coplanar vectors , then the scalar triple

porduct 2→a -
→
b 2

→
b - →c 2→c - →a is[ ]

https://dl.doubtnut.com/l/_OkmF7MusJ6UU
https://dl.doubtnut.com/l/_GS99aeNCmtt7
https://dl.doubtnut.com/l/_v3cIAyyMEut3


A. 0

B. 1

C. -√3

D. √3

Answer: a

Watch Video Solution

306. 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

| | | | | |

https://dl.doubtnut.com/l/_v3cIAyyMEut3
https://dl.doubtnut.com/l/_6y1J1iXzObaB


Watch Video Solution

307. If →a and
→
b are two unit vectors such that →a + 2

→
b and 5→a - 4

→
b are

perpendicular to each other then the angle between →a and
→
b is (A) 450

(B) 600 (C) cos - 1 1
3

 (D) cos - 1 2
7

A. 45 ∘

B. 60 ∘

C. cos - 1(1 /3)

D. cos - 1(2 /7)

Answer: b

Watch Video Solution

( ) ( )

308. Let 
→
V = 2î + ĵ - k̂ and 

→
W = î + 3k̂. It 

→
U is a unit vector, then the

maximum value of the scalar triple product →
U

→
V

→
W  is[ ]

https://dl.doubtnut.com/l/_6y1J1iXzObaB
https://dl.doubtnut.com/l/_INn3iZPJAUE8
https://dl.doubtnut.com/l/_x8KAZhvzLj6t


A. -1

B. √10 + √6

C. √59

D. √60

Answer: c

Watch Video Solution

309. 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

A. -3

B. 3

C. 1/√3

D. √3

Answer: c

)

https://dl.doubtnut.com/l/_x8KAZhvzLj6t
https://dl.doubtnut.com/l/_c3u9SK7nTnZM


Watch Video Solution

310. If →a = î + ĵ + k̂, →a.
→
b = 1 and →a ×

→
b = ĵ - k̂ then 

→
b

A. î - ĵ + k̂

B. 2î - k̂

C. î

D. 2î

Answer: c

Watch Video Solution

311. The unit vector which is orthogonal to the vector 5ĵ + 2ĵ + 6k̂ and is

coplanar with vectors 2î + ĵ + k̂ and î - ĵ + k̂is

A. 
2î - 6ĵ + k̂

√41

https://dl.doubtnut.com/l/_c3u9SK7nTnZM
https://dl.doubtnut.com/l/_uwO3c2XJzUpn
https://dl.doubtnut.com/l/_F3EB05oxiiEs


B. 
2î - 3ĵ

√13

C. 
3î - k̂

√10

D. 
4î + 3ĵ - 3k̂

√34

Answer: c

Watch Video Solution

312. 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

→
b

, then the set of orthogonal vectors is

A. →a,
→
b1, →c 3

B. →ca,
→
b1, →c 2

C. →a,
→
b1, →c 1

D. →a,
→
b2, →c 2

| | | | | | | | | | |

( )
( )
( )
( )

https://dl.doubtnut.com/l/_F3EB05oxiiEs
https://dl.doubtnut.com/l/_DfFcQwjGsKnQ


Answer: c

Watch Video Solution

313. Let →a = î + 2ĵ + k̂,
→
b = î - ĵ + k̂ and →c = î + ĵ - k̂ A vector in the plane

of →a and
→
b whose projections on →c  is 

1

√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/_DfFcQwjGsKnQ
https://dl.doubtnut.com/l/_zcLPXBQPaNme


314. Lelt two non collinear unit vectors â and b̂ form and acute angle. A

point P moves so that at any time t the position vector 
→
OP (where O is

the origin) is given by âcost + b̂sint.  When P is farthest from origin 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

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

| |
( )

| |
( )

| |
( )

| |
( )

| |
( )

| |
( )

| |
( )

| |
( )

https://dl.doubtnut.com/l/_gzjzT7yPahFB


315. If →a,
→
b, →c and

→
d are unit vectors such that 

→a ×
→
b . →c ×

→
d = 1 and →a. →c =

1
2

 then (A) →a,
→
b, →c  are non coplanar (B) 

→
b, →c ,

→
d are non coplanar (C) 

→
b,

→
d are non paralel (D) →a,

→
d are paralel and 

→
b, →c  are parallel

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

( ) ( )

316. 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 ′
.

https://dl.doubtnut.com/l/_4c84bA65i9BA
https://dl.doubtnut.com/l/_mlYIO5IowmQE


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

C. 
1
9

D. 
4√5

9

Answer: b

Watch Video Solution

317. Let P, Q, R and S be the points on the plane with position vectors

-2î - ĵ, 4î, 3î + 3ĵ and - 3î + 2ĵ respectively. The quadrilateral PQRS must

be a

A. Parallelogram, which is neither a rhombus nor a rectangle

B. square

https://dl.doubtnut.com/l/_mlYIO5IowmQE
https://dl.doubtnut.com/l/_2vAsCjquXUZW


C. rectangle, but not a square

D. rhombus, but not a square.

Answer: a

Watch Video Solution

318. 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

https://dl.doubtnut.com/l/_2vAsCjquXUZW
https://dl.doubtnut.com/l/_L4sahJkpFzbS
https://dl.doubtnut.com/l/_u9dv65FF14Zp


319. Let 
¯
PR = 3î + ĵ - 2k̂ and

¯
SQ = î - 3ĵ - 4k̂ determine diagonals of a

parallelogram PQRS and 
¯
PT = î + 2ĵ + 3k̂ be another vector. Then the

volume of the parallelepiped determined by the vectors 
¯
PT,

¯
PQ and

¯
PS is

A. 5

B. 20

C. 10

D. 30

Answer: c

Watch Video Solution

320. 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 

https://dl.doubtnut.com/l/_u9dv65FF14Zp
https://dl.doubtnut.com/l/_YOhctl9AAJRY


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

→
b is 

π
6 , then 

a1 a2 a3

b1 b2 b3

c1 c2 c3

2

 is equal

to

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

| |

( )( )
( )( ) ( )

321. 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

https://dl.doubtnut.com/l/_YOhctl9AAJRY
https://dl.doubtnut.com/l/_WgasfpGMjOf4


C. three

D. infinite

Answer: b

Watch Video Solution

322. Let →a = 2î = ĵ + k̂,
→
b = î + 2ĵ - k̂ and →c = î + ĵ - 2k̂ be three vectors . A

vector in the pland of 
→
b and →c  whose projection on →a is of magnitude 

2
3

is (A) 2î + 3ĵ + 3k̂ (B) 2î + 3ĵ - 3k̂ (C) -2î - ĵ + 5k̂ (D) 2î + ĵ + 5k̂

A. 2î + 3ĵ - 3k̂

B. 2î + 3ĵ + 3k̂

C. -2î - ĵ + 5k̂

D. 2î + ĵ + 5k̂

Answer: a,c

Watch Video Solution

√( )

https://dl.doubtnut.com/l/_WgasfpGMjOf4
https://dl.doubtnut.com/l/_l7OysRzGAgPZ


323. For three vectors →u, →v , →w which of the following expressions is not

eqal to any of the remaining three?

A. →u. →v × →w

B. →v × →w . →u

C. →v . →u × →w

D. →u × →v . →w

Answer: c

Watch Video Solution

( )

( )

( )

( )

324. 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

( )
( ) ( )

( )

https://dl.doubtnut.com/l/_l7OysRzGAgPZ
https://dl.doubtnut.com/l/_igZuTkZ9ex0e
https://dl.doubtnut.com/l/_6Kqr4fuoJmHV


B. →u. →v . →w

C. →u. →v →w

D. →u × →v . Vecw

Answer: a,c

Watch Video Solution

( )

( )

( )

325. If →a and
→
b are two non collinear vectors and

vecuveca0(veca.vecb)vecb and vecv=vecaxxvecbthen|vecv|is(A)|vecu|(B)

|vecu|+|vecu.vecb|(C)|vecu|+|vecu.veca|` (D) none of these

A. →u

B. →u + →u. Veca

C. →u + →u.
→
b

D. →u + →u. →a +
→
b

Answer: a,c

| |

| | | |

| | | |
| | ( )

https://dl.doubtnut.com/l/_6Kqr4fuoJmHV
https://dl.doubtnut.com/l/_YWPsDaJzDk2q


Watch Video Solution

326. Vector 
1
3

2î - 2ĵ + k̂  is

A. a unit vector

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

( )

( )

( )

327. Let →a be vector parallel to line of intersection of planes P1 and P2

through origin. If P1is parallel to the vectors 2j̄ + 3k̄ and 4j̄ - 3k̄ and P2 is

parallel to j̄ - k̄ and 3Ī + 3j̄, then the angle between →a and 2ī + j̄ - 2k̄ is :

A. π /2

https://dl.doubtnut.com/l/_YWPsDaJzDk2q
https://dl.doubtnut.com/l/_WPpKldH15zgm
https://dl.doubtnut.com/l/_aEwRUKISWiUT


B. π /4

C. π /6

D. 3π /4

Answer: b,d

Watch Video Solution

328. The vectors which is/are coplanar with vectors

î + ĵ + 2k̂ and î + 2ĵ + k̂ and perpendicular to the vector î + ĵ + k̂ is /are

(A) ĵ - k̂ (B) - î + ĵ (C) î - ĵ (D) - ĵ + k̂

A. ĵ - k̂

B. - î + ĵ

C. î - ĵ

D. - ĵ + k̂

Answer: a,d

https://dl.doubtnut.com/l/_aEwRUKISWiUT
https://dl.doubtnut.com/l/_kYtLnPJHc6sg


Watch Video Solution

329. 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

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

( ) ( )

( )( )

( )( )
( )( )

330. Let ti∠PQR be a triangle . Let 

→a =
¯
QR,

→
b =

¯
RP and →c =

¯
PQ. if →a = 12,

→
b = 4√3 and

→
b. →c = 24 then| | | |

https://dl.doubtnut.com/l/_kYtLnPJHc6sg
https://dl.doubtnut.com/l/_Wk8CskRDIc7A
https://dl.doubtnut.com/l/_09wRAM8L0Gad


which of the following is (are) true ?

A. 

→c 2

2
- →a = 12

B. 

→c 2

2
- →a = 30

C. →a × →vb + →c × →a = 48√3

D. →a.
→
b = - 72

Answer: a,c,d

Watch Video Solution

| |
| |

| |
| |

| |

331. 

View Text Solution

332. 

View Text Solution

https://dl.doubtnut.com/l/_09wRAM8L0Gad
https://dl.doubtnut.com/l/_u2J08C7vJ5Xk
https://dl.doubtnut.com/l/_sHKKcv9tbDrB


333. 

View Text Solution

334. If →a and 
→
b are vectors in space given by →a =

î - 23ĵ

√5
 


→
b =

2î + ĵ + 3k̂

√14
 then the value of 2→a +

→
b . →a ×

→
b × →a - 2

→
b , is

Watch Video Solution

( ) [( ) ( )]

335. 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 ×

→
d and →r . →a = 0 then find the value of

→r .
→
b.

Watch Video Solution

https://dl.doubtnut.com/l/_zbHfg35kAiG0
https://dl.doubtnut.com/l/_ojKyjxKKQhmC
https://dl.doubtnut.com/l/_FLPxvF756Ujj


336. If →a,
→
b and →c  are unit vectors satisfying 

→a -
→
b 2 +

→
b - →c 2 + →c - →a 2 = 9 then 2→a + 5

→
b + 5→c  is

Watch Video Solution

| | | | | | | |

337. Let →a,
→
b, and →c  be three non coplanar unit vectors such that the

angle between every pair of them is 
π
3

. If →a ×
→
b +

→
b × →x = p→a + q

→
b + r→c

where p,q,r are scalars then the value of 
p2 + 2q2 + r2

q2  is

Watch Video Solution

https://dl.doubtnut.com/l/_ewywh5hFFG0F
https://dl.doubtnut.com/l/_cnY7a8sBUnYH

