
MATHS

BOOKS - CENGAGE

DIFFERENT PRODUCTS OF VECTORS AND THEIR

GEOMETRICAL APPLICATIONS

Examples

1. Find the angel between the following pairs of vectors

3î + 2ĵ - 6k̂, 4î - 3ĵ + k̂

Watch Video Solution

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

.
→
b = →a

.
→c ,  then �nd the

geometrical relation between the vectors.

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_dRt8QbdRZpU9
https://dl.doubtnut.com/l/_BfX4YwQttiyw


Watch Video Solution

3. if →r . î = →r . ĵ = →r . k̂ and →r = 3, then find vector→r .

Watch Video Solution

| |

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

→
b + →c =

→
0 , �nd the value of

→a ⋅
→
b +

→
b ⋅

→c + →c ⋅
→a.

Watch Video Solution

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

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

Watch Video Solution

6. If →a +
→
b = →c and →a +

→
b = →c  then �nd the angle between →a and

→
b.| | | | | |

https://dl.doubtnut.com/l/_BfX4YwQttiyw
https://dl.doubtnut.com/l/_aNRGw40w9wqO
https://dl.doubtnut.com/l/_tOH69zMeUmVz
https://dl.doubtnut.com/l/_EoaJYxKqHKkr
https://dl.doubtnut.com/l/_6Of1aBGeKkTL


Watch Video Solution

7. If →a +
→
b = →c and →a +

→
b = →c  then �nd 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 

sin(θ)
2

=
1
2

→a -
→
b

Watch Video Solution

| |

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

Watch Video Solution

https://dl.doubtnut.com/l/_6Of1aBGeKkTL
https://dl.doubtnut.com/l/_Bfr0yF5hWEvR
https://dl.doubtnut.com/l/_MmHUtcZso27j
https://dl.doubtnut.com/l/_RDN1HtB8IWGZ


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

√30
 ,

then �nd the value of x
.

Watch Video Solution

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

∀x ∈ R,  then �nd the values of a.

Watch Video Solution

12. If →a.
→
i = →a. î + ĵ = →a. î + ĵ + k̂  . Then �nd 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/_PLFccwsUhpYZ
https://dl.doubtnut.com/l/_h2Lu3IrezNM7
https://dl.doubtnut.com/l/_wkyzDAjHbET0
https://dl.doubtnut.com/l/_8oVAzZ6zJe1M


14. Projection formula: 

Prove that a = bcosC + ccosB.

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 �nd the least value of a2 + b2 + c2
.

W t h Vid S l ti

https://dl.doubtnut.com/l/_8oVAzZ6zJe1M
https://dl.doubtnut.com/l/_JhsSjrpbqb8V
https://dl.doubtnut.com/l/_5DZiAjV0ZjCX
https://dl.doubtnut.com/l/_SCX3tvVYf9Nx
https://dl.doubtnut.com/l/_vXyBYpGsRvSU


Watch Video Solution

18. about to only mathematics

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 �nd vector →c .

Watch Video Solution

20. Vectors a, bandc are of the same length and when taken pair-wise they

form equal angles. If →a = î + ĵand
→
b = ĵ + k̂,  then �nd vector 

→
⋅

Watch Video Solution

https://dl.doubtnut.com/l/_vXyBYpGsRvSU
https://dl.doubtnut.com/l/_glsZthKuJCdB
https://dl.doubtnut.com/l/_R3Nd3kBOy4BQ
https://dl.doubtnut.com/l/_simGs14BylBs


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 magnitudes ,

show that the vector →c ⋅
→
d = 15 is equally inclined to →a,

→
b and →c .

Watch Video Solution

23. If →a = 4î + 6ĵ and
→
b = 3ĵ + 4k̂ �nd the vector component of →aalond

→
b.

Watch Video Solution

24. If →a =
→
b = →a +

→
b = 1 then prove that →a -

→
b = √3.

Watch Video Solution

| | | | | | | |

https://dl.doubtnut.com/l/_D2wd6MQyOELW
https://dl.doubtnut.com/l/_XWcYLHECyU2b
https://dl.doubtnut.com/l/_GyIyi4D3j89M
https://dl.doubtnut.com/l/_pCKMEeXrPEfd


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

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

⊥ to
→
b and (iii) that →a. →c = 7.

Watch Video Solution

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

→a = 3,
→
b = 4 and →c = 5 and →a +

→
b  is perpendicular to vecc,

→
b + →c

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

→a +
→
b + →c =  (A) 4√3 (B) 5√2 (C) 2 (D) 12

Watch Video Solution

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

| |

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

perpendicular , then the third pair is also perpendicular.

Watch Video Solution

https://dl.doubtnut.com/l/_pCKMEeXrPEfd
https://dl.doubtnut.com/l/_8hxCMNq3elL0
https://dl.doubtnut.com/l/_pwbPWop8GGwY
https://dl.doubtnut.com/l/_wYXha2FZMTHW


28. In isosceles triangles ABC,
→
AB =

→
BC = 8,  a point E divides AB

internally in the ratio 1:3, then �nd the angle between

→
CEand

→
CA 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

4î - ĵ - k̂

√2

.

W t h Vid S l ti

https://dl.doubtnut.com/l/_wYXha2FZMTHW
https://dl.doubtnut.com/l/_al79jYSwWGDT
https://dl.doubtnut.com/l/_IssJPuRUuEIy
https://dl.doubtnut.com/l/_9PtREDMLLPZw


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 �nd the cosine of the angle

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

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

Watch Video Solution

| |

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

→
b = 3î - 2ĵ + 2k̂.

Watch Video Solution

| |

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

| | | |

https://dl.doubtnut.com/l/_9PtREDMLLPZw
https://dl.doubtnut.com/l/_4Ou9s70yXqzZ
https://dl.doubtnut.com/l/_HWRtWaQb0RZ7
https://dl.doubtnut.com/l/_S6KzQ0iVTjBH


34. Show that →a -
→
b × →a +

→
b = 2 →a ×

→
b

Watch Video Solution

( ) ( ) ( )

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

→
d

which is 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

.

Watch Video Solution

37. Prove that sin(A + B) = sinAcosB + cosAsinB.

Watch Video Solution

https://dl.doubtnut.com/l/_S6KzQ0iVTjBH
https://dl.doubtnut.com/l/_kS3PIZD4uQZ3
https://dl.doubtnut.com/l/_t2rthAPPpucn
https://dl.doubtnut.com/l/_FyQbhRVF4AFT
https://dl.doubtnut.com/l/_BmMN36RrbqPr


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,
→
b are any two vectors, then prove that 

→a ×
→
b 2 + →a.

→
b 2 = →a 2 →

b 2

Watch Video Solution

| | ( ) | | | |

40. If →a = 2,  then �nd the value of →a × î 2 + →a × ĵ 2 + →a × k̂ 2
.

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 �nd →r  in terms of →a and

→
b.

https://dl.doubtnut.com/l/_BmMN36RrbqPr
https://dl.doubtnut.com/l/_oKSyrx7fdyiz
https://dl.doubtnut.com/l/_78MwGndyCb6n
https://dl.doubtnut.com/l/_SQSN8hohe4T5
https://dl.doubtnut.com/l/_SNv48sKztE8D


Watch Video Solution

42. If A, B , C ,D are any four points in space, prove that

→
AB ×

→
CD ×

→
BC ×

→
AD +

→
CA ×

→
BD = 4 ( area of triangle ABC).

Watch Video Solution

| |

43. If →a,
→
band→c  are the position vectors of the vertices A, BandC

respectively, of ABC,  prove that the perpendicular 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

| |
| |

44. Find the area of the triangle with vertices A(1,1,2)B(2,3,5) and C(1,5,5).

Watch Video Solution

https://dl.doubtnut.com/l/_SNv48sKztE8D
https://dl.doubtnut.com/l/_A5E4hULoMKdM
https://dl.doubtnut.com/l/_rDZCkoKs3nnW
https://dl.doubtnut.com/l/_Ljt7iTEKLyQ7


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

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

Watch Video Solution

46. If the area of the parallelogram having diagonals

→a = 3î + ĵ - 2k̂,
→
b = î - 3ĵ + 4k̂ is :

Watch Video Solution

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 �nd

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)

https://dl.doubtnut.com/l/_zJ6N2XpaMwxl
https://dl.doubtnut.com/l/_NmjaFIVvkqGD
https://dl.doubtnut.com/l/_oJ07gfB3DJYW
https://dl.doubtnut.com/l/_5FOjQXpviz7L


Watch Video Solution

49. A rigid body is spinning about a �xed 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

50. If →a ×
→
b = →c ×

→
d and →a × →c =

→
b ×

→
d show that →a -

→
d and 

→
b - →c  are

parallel.

Watch Video Solution

51. Show that →a -
→
b × →a +

→
b = 2 →a ×

→
b

.

Watch Video Solution

( ) ( ) ( )

https://dl.doubtnut.com/l/_5FOjQXpviz7L
https://dl.doubtnut.com/l/_MpRH6xbxnGA6
https://dl.doubtnut.com/l/_FNsrYiQ3vMMy
https://dl.doubtnut.com/l/_CHMY3CHHCyu6


52. If →a,
→
b, →c and

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

quadrilateral ABCD, then

→a ×
→
b +

→
b ×

→
d +

→
d × →a

→
b - →a .

→
d - →a

+

→
b × →c + →c ×

→
d +

→
d +

→
d ×

→
b

→
b - →c .

→
d - →c

 = 0 is,

A. True

B. False

C. 

D. 

Watch Video Solution

| |
( ) ( )

| |
( ) ( )

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

( ) ( ) ( )
| |

https://dl.doubtnut.com/l/_EzG7FnDPQjgh
https://dl.doubtnut.com/l/_AWtPGpRlE47m


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

→
b = √3. Then �nd the

value of 2→a + 5
→
b . 3→a +

→
b + →a ×

→
b

Watch Video Solution

| |
( ) ( )

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

Watch Video Solution

56. In triangle ABC, po ∈ tsD, EandF are taken on the sides 

BC, CAandAB,  respectigvely, such that 
BD
DC

=
CE
EA

=
AF
FB

= n
.
 Prove that 

_ (DEF) =
n2 - n + 1

(n + 1)2
ABC

.

Watch Video Solution

( )

https://dl.doubtnut.com/l/_AWtPGpRlE47m
https://dl.doubtnut.com/l/_Navlaod4jcRg
https://dl.doubtnut.com/l/_3Jr497sI8mif
https://dl.doubtnut.com/l/_ELxJYMeczaXr


57. Determine whether the three vectors

2î + 3ĵ + k̂, î - 2ĵ + 2k̂ and 3î + ĵ + 3k̂ are coplanar.

Watch Video Solution

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

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

Watch Video Solution

[ ]

59.   If →a,
→
b, →c = 1 then the value of 

→a.
→
b × →c

→c × →a .
→
b

+

→
b. →c × →a

→a ×
→
b . →c

+

→c . →a ×
→
b

→c ×
→
b . →a

 is________

Watch Video Solution

[ ]
( )

( )

( )

( )
( )

( )

https://dl.doubtnut.com/l/_PzEdTqAqTWm0
https://dl.doubtnut.com/l/_d9lF4eieyd16
https://dl.doubtnut.com/l/_UqYChK72puMP


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

a parallelpiped, then �nd 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  �nd the

volume of the tetrahedron ABCD.

Watch Video Solution

( ) ( ) ( ) ( )

62. If →a,
→
b, →c  be unit vectors such that →a.

→
b = →a. →c = 0 and the angle

between 
→
b and →c  is π /6. Prove that →a = ± 2

→
b × →c

Watch Video Solution

( )

63. Prove that →a +
→
b

→
b + →c→c + →a = 2 →a

→
b→c[ ] [ ]

https://dl.doubtnut.com/l/_qWsW0M9jwpRl
https://dl.doubtnut.com/l/_AKupy8C4khHB
https://dl.doubtnut.com/l/_8cSr2Egom6IW
https://dl.doubtnut.com/l/_lczgCkKvmDkU


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

[ ][ ] | |

65. If →a = î + ĵ + k̂, b̂ = î - ĵ + k̂, →c = î + 2ĵ - k̂, then �nd 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. Find the value of a so that the volume of the parallelepiped formed by

vectors î + aĵ + k, ĵ + ak̂andaî + k̂ becomes minimum.

Watch Video Solution

https://dl.doubtnut.com/l/_lczgCkKvmDkU
https://dl.doubtnut.com/l/_uaXvSWa3I031
https://dl.doubtnut.com/l/_P3ujlchx7goN
https://dl.doubtnut.com/l/_hJ4nCIYFdmcw


67. If →u, →vand→w are three non-cop0lanar vectors, then prove that 

→u + →v - →w

.
→u - →v × →v - →w = →u

.
→v

.
× →w

Watch Video Solution

( ) ( )

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

→
b = 2 , then �nd the

value of →a
→
b→a ×

→
b

Watch Video Solution

| |
[ ]

69. Find the sum of the vectors

→a = î - 2ĵ + k̂,
→
b = - 2î + 4ĵ + 5k̂ and →c = î - 6ĵ - - 7k̂.

Watch Video Solution

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

→
b - →c →a -

→
b →a -

→
b - →c[ ] [( )( )( )]

https://dl.doubtnut.com/l/_hJ4nCIYFdmcw
https://dl.doubtnut.com/l/_rtYvBIIQs4wg
https://dl.doubtnut.com/l/_r7rqOa3ptQG8
https://dl.doubtnut.com/l/_8eU0htoS9DmU
https://dl.doubtnut.com/l/_uwoZgHG8rgZI


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) 

→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

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

https://dl.doubtnut.com/l/_uwoZgHG8rgZI
https://dl.doubtnut.com/l/_KHbqk2lR1OwL
https://dl.doubtnut.com/l/_DKOPr4WbU3PX
https://dl.doubtnut.com/l/_Qk5pcTTGK2Hy


Watch Video Solution

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

OBC, OCAandOAB,  respectively, of a tetrahedron OABC
.
 If V1 denotes

the volumes of the tetrahedron OABCandV2 that of the parallelepiped

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

4V1 = 9V1

.

Watch Video Solution

75. For any vector

→a, prove that î × →a ×
→
i + ĵ × →a ×

→
j + k̂ × →a × k̂ = 2→a.

Watch Video Solution

( ) ( ) ( )

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

→
i × k̂ = 0 , then �nd

vector →a.

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

https://dl.doubtnut.com/l/_Qk5pcTTGK2Hy
https://dl.doubtnut.com/l/_XRRR6Z03dofd
https://dl.doubtnut.com/l/_tbSW5FbtNEeY
https://dl.doubtnut.com/l/_FW5YVIrrnqYF


Watch Video Solution

77. Prove that →a ×
→
b,

→
b × →c , →c × →a = →a,

→
b, →c 2

Watch Video Solution

[ ] [ ]

78. Show that

→a ×
→
b ⋅

→c ×
→
d +

→
b × →c ⋅

→a ×
→
d + →c × →a ⋅

→
b ×

→
d = 0.

Watch Video Solution

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

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

→
b × →c . Then prove

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

b. →c  `

Watch Video Solution

( )
( ) ( ) | | ( )

https://dl.doubtnut.com/l/_FW5YVIrrnqYF
https://dl.doubtnut.com/l/_QCuYSTVxdTY8
https://dl.doubtnut.com/l/_AfUiJkriLnW1
https://dl.doubtnut.com/l/_vRolCTUiFCjJ


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 

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

Watch Video Solution

( ) ( ) ( )

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

| | | | | |

82. 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, ( ) ( ) ( )

https://dl.doubtnut.com/l/_POpKcb5AbhM0
https://dl.doubtnut.com/l/_PxhB9436C4Mp
https://dl.doubtnut.com/l/_SO5q1dSjyXOd


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

Watch Video Solution

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

| | | | | |

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

equation →r ×
→
b = →a ×

→
b and →r . Ve = 0

Watch Video Solution

84. If →aand
→
b are two given vectors and k is any scalar, then �nd the vector 

→r  satisfying →r × →a + k→r =
→
b

.

Watch Video Solution

https://dl.doubtnut.com/l/_SO5q1dSjyXOd
https://dl.doubtnut.com/l/_Lsbo17coJHWD
https://dl.doubtnut.com/l/_SHyOXkG8EPb7


85. →r × →a =
→
b × →a, →r ×

→
b = →a ×

→
b, →a ≠

→
0,

→
b ≠

→
0, →a ≠ λ

→
b and →a  is not

perpendicular to 
→
b, then �nd →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

Watch Video Solution

( )

( )
( )| |

87. a , b , c are three non coplanar non zero vectors and r is any vector in

space, then ( a × b )×( r × c )+( b × c )×( r × a )+( c × a )×( r × b ) is equal to)`[ ⃗

[2a b ⃗ c ] ⃗ r b. 2 [ ⃗ a ⃗ b ⃗ c ] ⃗ r c. 3 [ ⃗ a ⃗ b ⃗ c ] ⃗ r d. none of these

Watch Video Solution

https://dl.doubtnut.com/l/_pxoLWiZNACLj
https://dl.doubtnut.com/l/_qOHv7Lfi4ihh
https://dl.doubtnut.com/l/_4vTG1W8eBMo8
https://dl.doubtnut.com/l/_NO1iY93MTtF7


88. If →a,
→
b, →c  are three non - coplanar vector such that 

→a ×
→
b × →c =

→
b + →c

√2
, then the angle between →a and

→
b is ……………. .

Watch Video Solution

( )

89. Prove that

→
R +

→
R

.
→
β ×

→
β ×

→
α

→
α

→
α ×

→
β 2

+

→
R

.
→
α ×

→
α ×

→
β

→
β

→
α ×

→
β 2

=

→
R

→
α

→
β

→
α ×

→
β

→
α ×

→
β 2

Watch Video Solution

[ ( )]
| |

[ ( ) ]
| |

[ ]( )
| |

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

( ) ( ) ( ) [ ]

https://dl.doubtnut.com/l/_NO1iY93MTtF7
https://dl.doubtnut.com/l/_HHGlTJUx7Dgk
https://dl.doubtnut.com/l/_3lMUCwD6914x


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

Watch Video Solution

92. If →a , 
→
b , →c  are three non-coplanar vector and →p , →q →r  are de�nd by the

relations →p =

→
b × →c

→a
→
b→c

 , →q =
→c × →a

→a
→
b→c

 , →r =
→a ×

→
b

→a
→
b→c

 , then

→p. →a +
→
b + →q.

→
b + →c + →r . →c + →a  =............

Watch Video Solution

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

93. Prove that →a′ ×
→
b′ +

→
b′ × →c ′ + →c ′ × →a′ =

→a +
→
b + →c

→a
→
b→c

Watch Video Solution

[ ]

https://dl.doubtnut.com/l/_M5BwhIRZXyMB
https://dl.doubtnut.com/l/_wsNnZPThE1ng
https://dl.doubtnut.com/l/_GXYi0dAPjLSI


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

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

.
→
b = →a

.
→c ,  then �nd the

geometrical relation between the vectors.

Watch Video Solution

https://dl.doubtnut.com/l/_4KwjGoPFk9UH
https://dl.doubtnut.com/l/_v5Tf5SEI4Brj
https://dl.doubtnut.com/l/_UUP1vjEKcgVD


97. if →r . î = →r . ĵ = →r . k̂ and →r = 3, then find vector→r .

Watch Video Solution

| |

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

→
b + →c =

→
0 , �nd the value of

→a ⋅
→
b +

→
b ⋅

→c + →c ⋅
→a.

Watch Video Solution

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

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

Watch Video Solution

100. If →a +
→
b = →c and →a +

→
b = →c  then �nd the angle between →a and

→
b

.

Watch Video Solution

| | | | | |

https://dl.doubtnut.com/l/_voTg3OlHMBgt
https://dl.doubtnut.com/l/_G1FDTZjPGL0x
https://dl.doubtnut.com/l/_9SKPDURBOAB5
https://dl.doubtnut.com/l/_8XXQlRZlOkL2


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

→
b + →c =

→
0. Then �nd 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 

sin(θ)
2

=
1
2

→a -
→
b

Watch Video Solution

| |

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

Watch Video Solution

https://dl.doubtnut.com/l/_8XXQlRZlOkL2
https://dl.doubtnut.com/l/_p3eV4IwhH1L2
https://dl.doubtnut.com/l/_DxxF1nsD5C5j
https://dl.doubtnut.com/l/_oDmDO4jXXV5g


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

√30
 ,

then �nd the value of x
.

Watch Video Solution

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

∀x ∈ R,  then �nd the values of a.

Watch Video Solution

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

Watch Video Solution

( ) ( )

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

Watch Video Solution

https://dl.doubtnut.com/l/_rz0ahpj84RG8
https://dl.doubtnut.com/l/_fgCDX7MDgMAN
https://dl.doubtnut.com/l/_dMdXHml0PdpB
https://dl.doubtnut.com/l/_r9WeRU79wq4Z


108. Projection formula: 

Prove that a = bcosC + ccosB.

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 vector method, prove that if the diagonals of a parallelogram

are equal, then it is a rectangle.

Watch Video Solution

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

W t h Vid S l ti

https://dl.doubtnut.com/l/_r9WeRU79wq4Z
https://dl.doubtnut.com/l/_AZqFbrqTVVSB
https://dl.doubtnut.com/l/_SvD9GBPzDFkG
https://dl.doubtnut.com/l/_YsSHAJ2RPVrF
https://dl.doubtnut.com/l/_vQnuuLDqP01W


Watch Video Solution

112. about to only mathematics

Watch Video Solution

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

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

Watch Video Solution

114. Vectors a, bandc are of the same length and when taken pair-wise

they form equal angles. If →a = î + ĵand
→
b = ĵ + k̂,  then �nd vector 

→
⋅

Watch Video Solution

115. A particale acted upon by constant forces 3î + 2ĵ + 2k̂ and 2k̂ - ĵ - k̂ is

displaced from the piont (1,3,-1) to the point (4,-1, λ ). If the wrok done by

https://dl.doubtnut.com/l/_vQnuuLDqP01W
https://dl.doubtnut.com/l/_wHPjxI4iJ3XZ
https://dl.doubtnut.com/l/_DGwIo1lsT5t4
https://dl.doubtnut.com/l/_RUGuQSBWWehx
https://dl.doubtnut.com/l/_hEXp33KI6j2i


the forces is 16 units , �nd the value of λ

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 = 3ĵ + 4k̂ �nd the vector component of →aalond

→
b.

Watch Video Solution

118. If →a =
→
b = →a +

→
b = 1 then prove that →a -

→
b = √3.

Watch Video Solution

| | | | | | | |

https://dl.doubtnut.com/l/_hEXp33KI6j2i
https://dl.doubtnut.com/l/_zcB1NHVJD7AS
https://dl.doubtnut.com/l/_K4Zfyx1fQQgo
https://dl.doubtnut.com/l/_s1ODkycQwDSB


119. If →a = - î + ĵ + k̂ and
→
b = 2î + 0ĵ + k̂ then �nd 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, →c  be three vectors such that →a = 3,

→
b = 4, →c = 12 and

each one of them being perpendicular to the sum of the other two. Find

→a +
→
b + →c .

Watch Video Solution

| | | | | |

| |

121. 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/_Pu0tKYJyGnFu
https://dl.doubtnut.com/l/_hLRNq2Q6EkZs
https://dl.doubtnut.com/l/_a5ltvwQerPSY


122. In isosceles triangles ABC,
→
AB =

→
BC = 8,  a point E divides AB

internally in the ratio 1:3, then �nd the angle between

→
CEand

→
CA where

→
CA = 12

.

Watch Video Solution

| | | |

( | | )

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

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

→
OB = b. then the

vector 
→
OC in terms of →a&

→
b, is

Watch Video Solution

124. vecctor 
→
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 postion is

4î - ĵ - k̂

√2

Watch Video Solution

https://dl.doubtnut.com/l/_V9PHj5tJ0klO
https://dl.doubtnut.com/l/_Y4tbS68KAUb7
https://dl.doubtnut.com/l/_pUuKODgSR3SQ


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 �nd the cosine of the angle

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

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

Watch Video Solution

| |

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

→
b = 3î - 2ĵ + 2k̂.

Watch Video Solution

| |

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

| | | |

https://dl.doubtnut.com/l/_SO1y1LXfkBYe
https://dl.doubtnut.com/l/_xJeuYPz2ILZv
https://dl.doubtnut.com/l/_il8MhbhfqvIz


128. Show that →a -
→
b × →a +

→
b = 2 →a ×

→
b

Watch Video Solution

( ) ( ) ( )

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

→
d

which is perpendicular to both →a and
→
b, and →c ⋅

→
d = 15.

Watch Video Solution

130. Sine formula: 

With usual notation in a ΔABC  

Prove that 
a

sinA
=

b
sinB

=
c

sinC

Watch Video Solution

131. Prove that sin(A + B) = sinAcosB + cosAsinB.

Watch Video Solution

https://dl.doubtnut.com/l/_0beVlVRqsfIo
https://dl.doubtnut.com/l/_Vte5G0NZg7Ap
https://dl.doubtnut.com/l/_f5JJrP6k1SnY
https://dl.doubtnut.com/l/_RrqDsNjYxs5k


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

( ) | |

134. If →a = 2,  then �nd the value of →a × î 2 + →a × ĵ 2 + →a × k̂ 2
.

Watch Video Solution

| | | | | | | |

https://dl.doubtnut.com/l/_RrqDsNjYxs5k
https://dl.doubtnut.com/l/_UWicar2ofxvr
https://dl.doubtnut.com/l/_cgWFCWq9xgWs
https://dl.doubtnut.com/l/_bU5kQ7cJQHOV


135. →r × →a =
→
b × →a, →r ×

→
b = →a ×

→
b, →a ≠

→
0,

→
b ≠

→
0, →a ≠ λ

→
b and →a  is not

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

→
b.

Watch Video Solution

136. If A, B , C ,D are any four points in space, prove that

→
AB ×

→
CD ×

→
BC ×

→
AD +

→
CA ×

→
BD = 4 ( area of triangle ABC).

Watch Video Solution

| |

137. If →a,
→
band→c  are the position vectors of the vertices A, BandC

respectively, of ABC,  prove that the perpendicular 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/_Dqj2BuqLIqgS
https://dl.doubtnut.com/l/_aiZQ0IXLqD5K
https://dl.doubtnut.com/l/_7lHcZEko9rF9
https://dl.doubtnut.com/l/_3f6qd6qj4r4O


138. 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 + 3k̂ and
→
b = 2î - 7ĵ + k̂`

Watch Video Solution

140. If the area of the parallelogram having diagonals

→a = 3î + ĵ - 2k̂,
→
b = î - 3ĵ + 4k̂ is :

Watch Video Solution

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 �nd

the value of λ .

W t h Vid S l ti

| | | | | | | |

https://dl.doubtnut.com/l/_3f6qd6qj4r4O
https://dl.doubtnut.com/l/_LTevzP0PAh1d
https://dl.doubtnut.com/l/_sEjclpaskxrj
https://dl.doubtnut.com/l/_28JQ9wsxmvk2


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 �xed 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

144. If →a ×
→
b = →c ×

→
d and →a × →c =

→
b ×

→
d show that →a -

→
d and 

→
b - →c  are

parallel.

Watch Video Solution

https://dl.doubtnut.com/l/_28JQ9wsxmvk2
https://dl.doubtnut.com/l/_PnofbwuX4FD2
https://dl.doubtnut.com/l/_H04v2lsu5MfN
https://dl.doubtnut.com/l/_ZcT7Gmnkz56y


145. Show by a numerical example and geometrically also that

→a ×
→
b = →a × →c  does not imply 

→
b = →c .

Watch Video Solution

146. If →a,
→
b, →c and

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

quadrilateral ABCD, then

→a ×
→
b +

→
b ×

→
d +

→
d × →a

→
b - →a .

→
d - →a

+

→
b × →c + →c ×

→
d +

→
d +

→
d ×

→
b

→
b - →c .

→
d - →c

 = 0 is,

Watch Video Solution

| |
( ) ( )

| |
( ) ( )

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

are B
→
b , D

→
d and C l

→
b + m

→
d  . Prove that the area of the

quadrilateral is 
1
2

(l + m)
→
b ×

→
d .

Watch Video Solution

( ) ( ) ( )
| |

https://dl.doubtnut.com/l/_HvtHihREgAqT
https://dl.doubtnut.com/l/_yRPN1dteaQN6
https://dl.doubtnut.com/l/_QGOW8Gup5gmT
https://dl.doubtnut.com/l/_6vo59tlSew9K


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

| | | | | |

150. In triangle ABC, po ∈ tsD, EandF are taken on the sides 

BC, CAandAB,  respectigvely, such that 
BD
DC

=
CE
EA

=
AF
FB

= n
.
 Prove that 

_ (DEF) =
n2 - n + 1

(n + 1)2
ABC

.

Watch Video Solution

( )

https://dl.doubtnut.com/l/_6vo59tlSew9K
https://dl.doubtnut.com/l/_GRqbsGmoBDlG
https://dl.doubtnut.com/l/_6eW9F7B0Cm0U
https://dl.doubtnut.com/l/_WP0oFvPBQTka


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,
→
b = 2î + 2xĵ + k̂ and →c = î + k̂. If the ordered set 

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

Watch Video Solution

[ ]

153.   If →a,
→
b, →c = 1 then the value of 

→a.
→
b × →c

→c × →a .
→
b

+

→
b. →c × →a

→a ×
→
b . →c

+

→c . →a ×
→
b

→c ×
→
b . →a

 is________

Watch Video Solution

[ ]
( )

( )

( )

( )
( )

( )

https://dl.doubtnut.com/l/_WP0oFvPBQTka
https://dl.doubtnut.com/l/_kOrvIxebMZl7
https://dl.doubtnut.com/l/_OAyDVV6xSacM


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

of a parallelpiped, then �nd 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  �nd the

volume of the tetrahedron ABCD.

Watch Video Solution

( ) ( ) ( ) ( )

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 �nd the value of →a
→
b→c

Watch Video Solution

|[ ]|

157. Prove that →a +
→
b

→
b + →c→c + →a = 2 →a

→
b→c[ ] [ ]

https://dl.doubtnut.com/l/_ejBv8N6ZhInv
https://dl.doubtnut.com/l/_CZnNq8vvRCcp
https://dl.doubtnut.com/l/_BFdwmgNRZcFD
https://dl.doubtnut.com/l/_zn7bgs745U0I


Watch Video Solution

158. Prove that 
→
l →m→n →a

→
b→c =

→
l . →a

→
l .

→
b

→
l . →c

→m. →a →m.
→
b →m. →c

→n. →a →n.
→
b →n. →c

Watch Video Solution

[ ][ ] | |

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

→a. →a →a.
→
b →a. →c

→
b. →a

→
b.

→
b

→
b. →c

→c . →a →c .
→
b →c . →c

Watch Video Solution

| |

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

by vectors î + aĵ + k, ĵ + ak̂andaî + k̂ becomes minimum.

Watch Video Solution

https://dl.doubtnut.com/l/_zn7bgs745U0I
https://dl.doubtnut.com/l/_9nfnIScj9xmP
https://dl.doubtnut.com/l/_lE3fo1c7dgK1
https://dl.doubtnut.com/l/_fkMDp2bfbE6x


161. If →u, →vand→w are three non-cop0lanar vectors, then prove that 

→u + →v - →w

.
→u - →v × →v - →w = →u

.
→v

.
× →w

Watch Video Solution

( ) ( )

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

→
b = 2 , then �nd the value

of →a
→
b→a ×

→
b

Watch Video Solution

| |
[ ]

163. Find the 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

https://dl.doubtnut.com/l/_fkMDp2bfbE6x
https://dl.doubtnut.com/l/_L49ISvXUevYR
https://dl.doubtnut.com/l/_eyjWkNCnCb5O
https://dl.doubtnut.com/l/_CLUU8JcnQUdC


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

→a + 2
→
b - →c →a -

→
b →a -

→
b - →c

Watch Video Solution

[ ]
[( )( )( )]

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

→a = α →a ×
→
b + β

→
b × →c + γ →c × →a and →a

→
b→c = 1 , then �nd the value

of α + β + γ

Watch Video Solution

( ) ( ) ( ) [ ]

166. If →a,
→
b 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

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

https://dl.doubtnut.com/l/_lSwgiYzsjAvY
https://dl.doubtnut.com/l/_vVAPyRGfCDyF
https://dl.doubtnut.com/l/_FBJXXgOpoXee


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 = cl + c1l1 î + cm + c1m1 ĵ + cn + c1n1 k̂

Watch Video Solution

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

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

OBC, OCAandOAB,  respectively, of a tetrahedron OABC
.
 If V1 denotes

the volumes of the tetrahedron OABCandV2 that of the parallelepiped

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

4V1 = 9V1

.

Watch Video Solution

169. For any vector →a prove that

î × →a × î + ĵ × →a × ĵ + k̂ × →a × k̂ = 2→a( ) ( ) ( )

https://dl.doubtnut.com/l/_CQ7UopORdwJL
https://dl.doubtnut.com/l/_SuWxvsIX8PDu
https://dl.doubtnut.com/l/_qSJqnK5pbPO8


Watch Video Solution

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

→
k × →a -

→
i × k̂ = 0 , then

�nd vector →a.

Watch Video Solution

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

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

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

https://dl.doubtnut.com/l/_qSJqnK5pbPO8
https://dl.doubtnut.com/l/_PJrp4U1UAdOd
https://dl.doubtnut.com/l/_o3UBh034A3ig
https://dl.doubtnut.com/l/_ChnH1PAR8y8i


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

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

ABC, 
â × b̂ × ĉa

sinA
=

b̂ × ĉ × â

sinB
=

ĉ × â × b̂

sinC

Watch Video Solution

( ) ( ) ( )

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

https://dl.doubtnut.com/l/_7UfdPUZl4F7b
https://dl.doubtnut.com/l/_5ytWJuCymvHO
https://dl.doubtnut.com/l/_5wZyCefdnUBN
https://dl.doubtnut.com/l/_I15tS04bFoYJ


176. 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

Watch Video Solution

( ) ( ) ( )

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

| | | | | |

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

equation →r ×
→
b = →a ×

→
b and →r . →c = 0

Watch Video Solution

178. If →aand
→
b are two given vectors and k is any scalar, then �nd the vector

→r  satisfying →r × →a + k→r =
→
b

.

Watch Video Solution

https://dl.doubtnut.com/l/_I15tS04bFoYJ
https://dl.doubtnut.com/l/_ZVz3SWqXGWOd
https://dl.doubtnut.com/l/_zx1jWsIaTvq8


179. If →a,
→
b are any two vectors, then prove that 

→a ×
→
b 2 + →a.

→
b 2 = →a 2 →

b 2

Watch Video Solution

| | ( ) | | | |

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

Watch Video 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

[ ] [ ] [ ] [ ]

https://dl.doubtnut.com/l/_ctPeNRRFK1Sh
https://dl.doubtnut.com/l/_TmRJP6Yr5liG
https://dl.doubtnut.com/l/_zhF7GInBgHr0


182. If →a,
→
b, →c  are three non - coplanar vector such that 

→a ×
→
b × →c =

→
b + →c

√2
, then the angle between →a and

→
b is ……………. .

Watch Video Solution

( )

183. Prove that

→
R +

→
R

.
→
β ×

→
β ×

→
α

→
α

→
α ×

→
β 2

+

→
R

.
→
α ×

→
α ×

→
β

→
β

→
α ×

→
β 2

=

→
R

→
α

→
β

→
α ×

→
β

→
α ×

→
β 2

Watch Video Solution

[ ( )]
| |

[ ( ) ]
| |

[ ]( )
| |

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

( ) ( ) ( ) [ ]

https://dl.doubtnut.com/l/_ZAu5OtWjXKCD
https://dl.doubtnut.com/l/_AGowWkgMVjpt
https://dl.doubtnut.com/l/_Cqrk389cyO3H
https://dl.doubtnut.com/l/_ZExv4K10HPfp


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

Watch Video Solution

186. If →a , 
→
b , →c  are three non-coplanar vector and →p , →q →r  are de�nd by the

relations →p =

→
b × →c

→a
→
b→c

 , →q =
→c × →a

→a
→
b→c

 , →r =
→a ×

→
b

→a
→
b→c

 , then

→p. →a +
→
b + →q.

→
b + →c + →r . →c + →a  =............

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

[ ]

https://dl.doubtnut.com/l/_ZExv4K10HPfp
https://dl.doubtnut.com/l/_B1Re1CC89LzO
https://dl.doubtnut.com/l/_JUrxHcEDpZg7


Exercise

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

the reciprocal system of vectors, then prove that 

i. →r = →r . →a′ →a + →r .
→
b′

→
b + →r . →c ′ →c   

ii. →r = →r . →a →a′ + →r .
→
b

→
b′ + →r . →c →c ′

Watch Video Solution

( ) ( ) ( )

( ) ( ) ( )

1. Find →a and
→
b , if →a +

→
b ⋅

→a -
→
b = 8 and →a = 8

→
b .

Watch Video Solution

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

2. Show that →a
→
b +

→
b →a is perpendicular to →a

→
b -

→
b →a, for any two

nonzero vectors →a and
→
b.

Watch Video Solution

| | | | | | | |

https://dl.doubtnut.com/l/_6We40ZgHsel3
https://dl.doubtnut.com/l/_FDbdHQgfWFYI
https://dl.doubtnut.com/l/_ZhqtQ1GrmtU0


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

respectively, then �nd ∠ABC.

Watch Video Solution

4. If |a| = 3, |b| = 4and the angle between aandb is 1200 , then �nd the

value of |4a + 3b|
.

Watch Video Solution

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

then �nd 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 �nd the length of →a +

→
b + →c .| | | | | |

https://dl.doubtnut.com/l/_1fquwMlPvXze
https://dl.doubtnut.com/l/_wJFWeStJRdn6
https://dl.doubtnut.com/l/_tKSLPZwUTMdW
https://dl.doubtnut.com/l/_JAsoF8kGCBrN


Watch Video Solution

7. If →a +
→
b + →c = 0, →a = 3,

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

→a and
→
b is :

Watch Video Solution

| | | | | |

8. If the angle between unit vectors →a and
→
bis60 ∘  . Then �nd 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

| |

https://dl.doubtnut.com/l/_JAsoF8kGCBrN
https://dl.doubtnut.com/l/_bdGy3tHcSQfd
https://dl.doubtnut.com/l/_TUkGYKKvZKNd
https://dl.doubtnut.com/l/_kd49xruVTOcr


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 �nd the

projection length of 
→
PQon

→
RS

.

Watch Video Solution

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

perpendicular vectors, then �nd the angle between vectors →pand→q
.

Watch Video Solution

13. Let 
→
A and

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

→
A +

→
B

bisets the internal angle between 
→
A and

→
B then �nd the value of α.

( )

https://dl.doubtnut.com/l/_YZHicu9DQUmr
https://dl.doubtnut.com/l/_VJtxKFwaTf8R
https://dl.doubtnut.com/l/_aSnbrtSQfNDU
https://dl.doubtnut.com/l/_XtLDqdtUyg1U


Watch Video Solution

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

→a + 2
→
b + →c =

→
0, and →a = 3,

→
b = 4, →c = 7,  �nd the angle between 

→a and
→
b.

Watch Video Solution

| | | | | |

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

→a +
→
b + →a -

→
b  .

Watch Video Solution

| | | |

16. Constant forces P1 = î + ĵ + k̂, P2 = î + 2ĵ - k̂andP3 = ĵ - k̂ act on a

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

from position A 4î - 3ĵ - 2k̂ → B 6î + ĵ - 3k̂
.

Watch Video Solution

( ) ( )

https://dl.doubtnut.com/l/_XtLDqdtUyg1U
https://dl.doubtnut.com/l/_CG6MOxQpiGWx
https://dl.doubtnut.com/l/_A1C2RrYvrVQ6
https://dl.doubtnut.com/l/_zESgyUE0vKgX


17. Find →a and
→
b , if →a +

→
b ⋅

→a -
→
b = 8 and →a = 8

→
b .

Watch Video Solution

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

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

perpendicular to CD and satis�es 

→
AB

.
→
CD = k

→
AD 2 +

→
BC 2 -

→
AC 2 =

→
BD 2 ,  then �nd the value of k

.

Watch Video Solution

( | | | | | | | | )

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

→
b =

→
0 then �nd (m,n)

Watch Video Solution

20. If →a = 2,
→
b = 5 and →a ×

→
b = 8 then �nd the value of →a.

→
b

Watch Video Solution

| | | | | |

https://dl.doubtnut.com/l/_zESgyUE0vKgX
https://dl.doubtnut.com/l/_vu5VPR2UcbvQ
https://dl.doubtnut.com/l/_N2r1nMhs5YDV
https://dl.doubtnut.com/l/_fK0d3zxbaKoF
https://dl.doubtnut.com/l/_6gUukjztAeNe


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

22. If →a = 2
→
j + 3

→
j -

→
k ,

→
b = -

→
i + 2

→
j - 4

→
k and →c =

→
i +

→
j +

→
k , then �nd the

value of →a ×
→
b . →a × →c

Watch Video Solution

( ) ( )

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

→
b

from a right -handed system, then �nd →c .

Watch Video Solution

https://dl.doubtnut.com/l/_6gUukjztAeNe
https://dl.doubtnut.com/l/_M9v8IiSETgVT
https://dl.doubtnut.com/l/_zD6AlD00alEn
https://dl.doubtnut.com/l/_q4RLNZgZbj6W


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

Watch Video Solution

( ) ( ) ( )

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

√7
 such that →z + →z × →x = →y  then

�nd 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

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

https://dl.doubtnut.com/l/_rMucYEqzxcWm
https://dl.doubtnut.com/l/_pReG1dfsK7ol
https://dl.doubtnut.com/l/_zmkEP5s1wxaa
https://dl.doubtnut.com/l/_qkFvGqGwEiSC


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

→
b + →c = 0, �nd the value of 

→a.
→
b +

→
b. →c + →c . →a.

Watch Video Solution

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. If →a,
→
b, →c  be unit vectors such that →a.

→
b = →a. →c = 0 and the angle

between 
→
b and →c  is π /6. Prove that →a = ± 2

→
b × →c

Watch Video Solution

( )

31. if →a ×
→
b 2 + →a.

→
b 2 = 144 and →a = 4 the �nd the value of 

→
b( ) ( ) | | | |

https://dl.doubtnut.com/l/_WT3VAI7sktNQ
https://dl.doubtnut.com/l/_7e50EjpNXDR9
https://dl.doubtnut.com/l/_7TEPXkoG45xH
https://dl.doubtnut.com/l/_kARrS4vtZFr1


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 �nd the value of →c . Vecb.

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

[ ] [ ] [ ]

https://dl.doubtnut.com/l/_kARrS4vtZFr1
https://dl.doubtnut.com/l/_36WQE8g8bwkL
https://dl.doubtnut.com/l/_k4cQHqUrsxyN
https://dl.doubtnut.com/l/_SuUzn3tGwUMB


35. If vectors →a,
→
b and →c  are coplanar, show that 

→a
→
b →c

→a. →a →a.
→
b →a. →c

→
b. →a

→
b.

→
b

→
b. →c

=
→
0

Watch Video Solution

| |

36. If the volume of a parallelepiped whose adjacent edges are

→a = 2î + 3ĵ + 4k̂,
→
b = î + αĵ + 2k̂, →c = î + 2ĵ + αk̂ is 15, then �nd the value of

α if (α > 0)
.

Watch Video Solution

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

→a. →c = 2 and →a × →c =
→
b

Watch Video Solution

https://dl.doubtnut.com/l/_9f6uSPpRkHHS
https://dl.doubtnut.com/l/_JSH1sSv7IeA4
https://dl.doubtnut.com/l/_VB3lYmkycBTl


38. If →x . →a = 0 , →x .
→
b = 0 , →x . →c = 0 and →x ≠

→
0 then show yhat →a , 

→
b , →c  are

coplanar .

Watch Video Solution

39. If →a = î + ĵ + k̂ and
→
b = î - 2ĵ + k̂ then �nd 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.

→
b = 0 then prove that 

→
b × →a ×

→
b

→
b.

→
b

= →q
( )

https://dl.doubtnut.com/l/_Z9Pc8rHGvvqZ
https://dl.doubtnut.com/l/_YFTimlOmjnYg
https://dl.doubtnut.com/l/_lLUTTkUNZpyl
https://dl.doubtnut.com/l/_OWkr4xti0XmI


Watch Video Solution

42. prove that →a.
→
b × î î + →a.

→
b × ĵ ĵ + →a.

→
b × k̂ k̂ = →a ×

→
b

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 �nd the angle between →a and

→
b.

Watch Video Solution

( )

45. If →a ×
→
b × →c = →a ×

→
b × →c  for non coplanar →a,

→
b, →c  then……( ) ( )

https://dl.doubtnut.com/l/_OWkr4xti0XmI
https://dl.doubtnut.com/l/_bqn7cyJ4OyGO
https://dl.doubtnut.com/l/_RvkKsOn6LAWd
https://dl.doubtnut.com/l/_Jz4FSGAuidb9
https://dl.doubtnut.com/l/_l2tNZ03rOnFK


Watch Video Solution

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 vector 
→
b × →c , →c × →a, →a ×

→
b , respectively, show that →a is

parallel to →q × →r ,
→
b is parallel →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.

W t h Vid S l ti

https://dl.doubtnut.com/l/_l2tNZ03rOnFK
https://dl.doubtnut.com/l/_wFEJYsLGqen3
https://dl.doubtnut.com/l/_Rs97T3I0N2bs
https://dl.doubtnut.com/l/_WCdKxHvfT12I


Watch Video Solution

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

angle between p̂ and

Watch Video Solution

50. Let →a,
→
b, and→c  be non-coplanar unit vectors, equally inclined to one

another at an angleθ . If →a ×
→
b +

→
b × →c = p→a + q

→
b + r→c ,  �nd scalars 

p, qandr in terms of θ
.

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

https://dl.doubtnut.com/l/_WCdKxHvfT12I
https://dl.doubtnut.com/l/_uy47T1WkMPxQ
https://dl.doubtnut.com/l/_RwSyEpIxmHaP
https://dl.doubtnut.com/l/_xUpBWzbNrS8Q


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

| |

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,

→
Yand

→
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 
a2 →

b × →c + b2 →c × →a + c2 →a ×
→
b

2 →a
→
b→c

View Text Solution

( ) ( ) ( )
[ ]

https://dl.doubtnut.com/l/_xUpBWzbNrS8Q
https://dl.doubtnut.com/l/_QtDXIyRCpiPU
https://dl.doubtnut.com/l/_7TFq4UgNpCLW


54. Prove that the smaller angle between any two diagonals of a cube is

cos - 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, �nd 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/_7TFq4UgNpCLW
https://dl.doubtnut.com/l/_EiBw7HzD5Wb3
https://dl.doubtnut.com/l/_7cnbhmq4FeXq
https://dl.doubtnut.com/l/_6nCu90ln3D2B
https://dl.doubtnut.com/l/_n1EkVdz9XswX


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. Find the derivative of y = 4tan - 13x4.

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 

https://dl.doubtnut.com/l/_n1EkVdz9XswX
https://dl.doubtnut.com/l/_SNh1gisi3wJQ
https://dl.doubtnut.com/l/_lyw5tewqXMdj
https://dl.doubtnut.com/l/_XdAB3vo7xKjd


→
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

)

| ( )
| | | | ( ) |

| |

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

[ ][ ]

https://dl.doubtnut.com/l/_XdAB3vo7xKjd
https://dl.doubtnut.com/l/_BZRrs0TPNxm1
https://dl.doubtnut.com/l/_1sfWmSPLQLBl


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

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

Watch Video Solution

( ) ( ) ( )

( )

[ ]( )

https://dl.doubtnut.com/l/_MYmMLKqcMxnD
https://dl.doubtnut.com/l/_1QhACdhxizrX
https://dl.doubtnut.com/l/_yf2bZ6vpX4NB


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

| | |( ) ( ) (

| | | |

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

https://dl.doubtnut.com/l/_yf2bZ6vpX4NB
https://dl.doubtnut.com/l/_VJxiP1gZwUmu
https://dl.doubtnut.com/l/_YME9Qp31WBzN


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

B. 
2
3

C. 
3
5

D. 
3
4

Answer: d

Watch Video Solution

( )

https://dl.doubtnut.com/l/_YME9Qp31WBzN
https://dl.doubtnut.com/l/_f7qxSu1EwDEp
https://dl.doubtnut.com/l/_VNWn7XVJNWJ1


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

between each pair is 
π
3

 . If →a +
→
b + →c = √6, then →a =

A. 2

B. -1

C. 1

D. √6/3

Answer: c

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

 (C) 
→a

→a 2
+

→
b

→
b 2

+
→c

→c 2
 (D) →a →a -

→
b

→
b + →c →c

A. →a +
→
b + →c

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

https://dl.doubtnut.com/l/_VNWn7XVJNWJ1
https://dl.doubtnut.com/l/_Fu6dNBgvg5Y4


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

| | | | | |

| | | | | |

| | | | | |

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. î - ĵ + k̂

B. 3î - ĵ + k̂

C. 3î + ĵ - k̂

D. î - ĵ - k̂

Answer: c

https://dl.doubtnut.com/l/_Fu6dNBgvg5Y4
https://dl.doubtnut.com/l/_dPFTnXJpUroN


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

C. π /4

D. 3π /4

Answer: d

Watch Video Solution

| | | |

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

vector and θ1, θ2andthη3 are angles between the vectors â, b̂; b̂, ĉandĉ, â

https://dl.doubtnut.com/l/_dPFTnXJpUroN
https://dl.doubtnut.com/l/_0VuuN81oijo7
https://dl.doubtnut.com/l/_UT5UY2bvFslC


respectively, then among θ1, θ2, andthη3

.
 a. all are acute angles b. all are

right angles c. at least one is obtuse angle d. none of these

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

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

| |

https://dl.doubtnut.com/l/_UT5UY2bvFslC
https://dl.doubtnut.com/l/_lDX77uxaMMbo


D. none of these

Answer: b

Watch Video Solution

75. about to only mathematics

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

Watch Video Solution

https://dl.doubtnut.com/l/_lDX77uxaMMbo
https://dl.doubtnut.com/l/_sD3POqsbDuaD


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

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

https://dl.doubtnut.com/l/_0AKdHmSA7qei
https://dl.doubtnut.com/l/_ZeDaiWN4ppUg


C. 
2π
3

D. 
5π
5

Answer: c

Watch Video Solution

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

→
d each determine a plane. Then the

planes are parallel if

A. →a × →c ×
→
b ×

→
d =

→
0

B. →a × →c .
→
b ×

→
d =

→
0

C. →a ×
→
b × →c ×

→
d =

→
0

D. →a ×
→
b . →c ×

→
d =

→
0

Answer: c

Watch Video Solution

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

https://dl.doubtnut.com/l/_ZeDaiWN4ppUg
https://dl.doubtnut.com/l/_SCtBPGMXMpW2
https://dl.doubtnut.com/l/_FCVBoTRPxqpZ


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

( )

( )
( )

80. If →a satis�es →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

( )

https://dl.doubtnut.com/l/_FCVBoTRPxqpZ
https://dl.doubtnut.com/l/_Kk1BMBWhKgdx


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

C. 
19

√45

D. 
19

6√43

Answer: a

Watch Video Solution

https://dl.doubtnut.com/l/_Kk1BMBWhKgdx
https://dl.doubtnut.com/l/_9Ky8Ysvs2FPA


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

( )

( )

83. The value of x for which the angle between

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

→
b

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

A. a < x < 1/2

B. 1/2 < x < 15

https://dl.doubtnut.com/l/_QK4Twuw5n0pA
https://dl.doubtnut.com/l/_239jCUuiAtqj


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

perpendicular to →a is (A) 
→
b +

→
b × →a

→a 2
 (B) 

→a.
→
b

→
b 2

 (C) 
→
b -

→
b. →a
→a 2

→a (D) 

→a ×
→
b × →a

→
b 2

A. 
→
b +

→
b × →a

→a 2

B. 
→a.

→
b

→
b 2

C. 
→
b -

→
b. →a
→a 2

→a

| | | | (| |)

( )
| |

| |

| |

| |

https://dl.doubtnut.com/l/_239jCUuiAtqj
https://dl.doubtnut.com/l/_7INi6Civha2H


D. 

→a ×
→
b × →a

→
b 2

Answer: a

Watch Video Solution

( )
| |

85. A parallelogram is constructed on

3→a +
→
band→a - 4

→
b, where →a = 6and

→
b = 8, and→aand

→
b are anti-parallel. Then

the length of the longer diagonal is a .40 b. 64 c. 32 d. 48

A. 40

B. 64

C. 32

D. 48

Answer: c

Watch Video Solution

| | | |

https://dl.doubtnut.com/l/_7INi6Civha2H
https://dl.doubtnut.com/l/_SZA99MhLwZtm


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

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

| |

https://dl.doubtnut.com/l/_2iR27Z0APe3y
https://dl.doubtnut.com/l/_r5gsAK1VdsXz


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

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

W t h Vid S l ti

https://dl.doubtnut.com/l/_r5gsAK1VdsXz
https://dl.doubtnut.com/l/_1bVBEK5u2qj1


Watch Video Solution

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

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

→c = î + ĵ + k̂ is

A. - ĵ + k̂

B. î and k̂

C. î - k̂

D. î - ĵ

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

https://dl.doubtnut.com/l/_1bVBEK5u2qj1
https://dl.doubtnut.com/l/_qIqgt3HvyXPL
https://dl.doubtnut.com/l/_RiCzChkY4efr


A. centroid

B. orthocentre

C. incentre

D. circumcentre

Answer: a

Watch Video Solution

91. G is the centroid of triangle ABCandA1andB1 are rthe midpoints of

sides ABandAC,  respectively. If Delta1 is the area of quadrilateral 

GA1AB1andDelta is the area of triangle ABC,  then Delta /Delta1 is equal

to 
3
2

 b. 3 c. 
1
3

 d. none of these

A. 
3
2

B. 3

C. 
1
3

D. none of these

https://dl.doubtnut.com/l/_RiCzChkY4efr
https://dl.doubtnut.com/l/_wNJZdvrK08Uv


Answer: b

Watch Video Solution

92. Points →a,
→
b, →c , and

→
d are coplanar and 

(s ∈ α)→a + (2sin2β)
→
b + (3sin3γ)→c -

→
d = 0.  Then the least value of 

sin2α + sin22β + sin23γis 
1
14

 b. 14 c. 6 d. 1/√6

A. 1/14

B. 14

C. 6

D. 1/√6

Answer: a

Watch Video Solution

https://dl.doubtnut.com/l/_wNJZdvrK08Uv
https://dl.doubtnut.com/l/_C1glbkNx99Tr


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

Watch Video Solution

( ) | ( ) |

94. If →aand
→
b are any two vectors of magnitudes 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

| ( )| | ( )|

https://dl.doubtnut.com/l/_aHeoUgdrEgmg
https://dl.doubtnut.com/l/_Ep5ifKXtdPnZ


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

A. 3

B. 4

C. 2√2

D. 6

| |

https://dl.doubtnut.com/l/_Ep5ifKXtdPnZ
https://dl.doubtnut.com/l/_IcWMb1ieIt14


Answer: b

Watch Video Solution

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

→
OB in a �xed 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

D. none of these

Answer: c

Watch Video Solution

| |

| |

https://dl.doubtnut.com/l/_IcWMb1ieIt14
https://dl.doubtnut.com/l/_Ea3SWIS2xF0i
https://dl.doubtnut.com/l/_Odqb4scMWcct


97. Let →u, →vand→w be such that →u = 1, →v = 2and →w = 3.  If the projection

of →v  along →u is equal to that of →w along →u and vectors →vand→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

| | | | | |

| |

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( ) ( )

https://dl.doubtnut.com/l/_Odqb4scMWcct
https://dl.doubtnut.com/l/_XEunsb7NoLRj


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 ∣ ∣

→
β ×

→
γ  , then 

→
α × β

.
→
α ×

→
γ  equals to 

→
α 2 →

β

.
→
γ  b. 

→
β 2 →

γ

.
→
α

c. 
→
γ 2 →

α

.
→
β  d. 

→
α

→
β

→
γ

A. 
→
α 2 →

β.
→
γ

B. 
→
β 2 →

γ .
→
α

C. 
→
γ 2 →

α.
→
β

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

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

https://dl.doubtnut.com/l/_XEunsb7NoLRj
https://dl.doubtnut.com/l/_79eQlsGOt3oG


D. 
→
α

→
β

→
γ

Answer: a

Watch Video Solution

| | | | | |

100. The position vectors of the points P,Q,R,S are

î + ĵ + k̂, 2î + 5ĵ, 3k̂ + 2ĵ - 3k̂, and î - 6ĵ - k̂ respectively. Prove that the line

PQ and RS are parallel.

A. 120 ∘

B. 90 ∘

C. cos - 1(3 /4)

D. none of these

Answer: b

Watch Video Solution

https://dl.doubtnut.com/l/_79eQlsGOt3oG
https://dl.doubtnut.com/l/_3m9tB2UJ31VC
https://dl.doubtnut.com/l/_osCCim2emO6C


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 �nd the value of →a.

→
b +

→
b. →c + →c . →a

A. 3

B. -3

C. 0

D. cannot of these

Answer: b

Watch Video Solution

( ) ( )
| | | | | |

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

( ) ( ) ( )

https://dl.doubtnut.com/l/_osCCim2emO6C
https://dl.doubtnut.com/l/_BqYPZTed6ij3


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

B. 
p2

2

C. p2

D. none of these

Answer: c

Watch Video Solution

https://dl.doubtnut.com/l/_BqYPZTed6ij3
https://dl.doubtnut.com/l/_Bbnof48P6p5b


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

Answer: c

Watch Video Solution

( )
| |

( )
| |

( )( )
| |

( )( )
| |

https://dl.doubtnut.com/l/_Bbnof48P6p5b
https://dl.doubtnut.com/l/_hR9JaFevYN91


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

√( )

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

| | | | | |

https://dl.doubtnut.com/l/_MPcJ80WIaJi7
https://dl.doubtnut.com/l/_AuRw69cqit7o


B. 2√3l2

C. l2

D. 3l2

Answer: a

Watch Video Solution

107. If →rand→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 2 →r 2 b. →r 2 /2 c. 3 →r 2 d. |r|2

A. 2 →r 2

B. →r 2 /2

C. 3 →r 2

D. →r 2

Answer: b

| | | | | |

| | | | | |

| |

| |

| |

| |

https://dl.doubtnut.com/l/_AuRw69cqit7o
https://dl.doubtnut.com/l/_oJ3LkxpqaOOt


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

( )

( )
( )

( )

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

→a +
→
b = μ→p,

→
b. →q = 0 and

→
b 2 = 1 where μ is a sclar. Then 

→a. →q →p - →p. →q →a  is equal to

( )
| ( ) ( ) |

https://dl.doubtnut.com/l/_oJ3LkxpqaOOt
https://dl.doubtnut.com/l/_NvwbzJhEegWI
https://dl.doubtnut.com/l/_hLEvj9uP6cCQ


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, BandC of a triangle are three

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

→
d is such that 

→

..
→a = →

..
→
band

→
d = λ

→
b + →c

.
 Then triangle ABC is a. acute angled b. obtuse

angled c. right angled d. none of these

A. acute angled

B. obtuse angled

C. right angled

D. none of these

( )

https://dl.doubtnut.com/l/_hLEvj9uP6cCQ
https://dl.doubtnut.com/l/_f90vbA84eAM4


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

Answer: d

Watch Video Solution

https://dl.doubtnut.com/l/_f90vbA84eAM4
https://dl.doubtnut.com/l/_hyx6kqOSxn90


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

BandC have respective position vectors îandĵ
.
 Let Delta be the area of the

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

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

[ - 4, - 2] ∪ [2, 4]

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

B. [ - 4, 4]

C. [-2,2]

D. [ - 4, - 2] ∪ [2, 4]

Answer: c

Watch Video Solution

[ ]

113. A non-zero vector →a is such that its projections along vectors 

î + ĵ

√2
,

- î + ĵ

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

√2ĵ - k̂

√3
 b. 

ĵ - √2k̂

√3

https://dl.doubtnut.com/l/_z1l5HKDLDgSW
https://dl.doubtnut.com/l/_9nBZARlbllyt


c. 
√2

√3
ĵ +

k̂

√3
 d. 

ĵ - k̂

√2

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

A. ±
î

√2
±

ĵ

√2

https://dl.doubtnut.com/l/_9nBZARlbllyt
https://dl.doubtnut.com/l/_3m3u0nAS7tzl


B. ±
î
2

±
ĵ
2

-
k̂

√2

C. 
î

√2
-

k̂

√2

D. none of these

Answer: d

Watch Video Solution

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

→
ABand

→
AD , angle

between 
→
ABand

→
AD is 2π /3 , 15

→
AC = 3

→
AB = 5

→
AD

.
 Then the angle

between 
→
BAand

→
CD is 

cos - 1 √14

7√2
 b. 

cos - 1 √21

7√3
 c. 

cos - 12

√7
 d. 

cos - 1 2√7

14

A. cos - 1
√14

7√2

B. cos - 1
√21

7√3

C. cos - 1 2

√7

| | | | | |
( ) ( )

( )

https://dl.doubtnut.com/l/_3m3u0nAS7tzl
https://dl.doubtnut.com/l/_3wdQsxnt3E97


D. cos - 1
2√7

14

Answer: c

Watch Video Solution

116. In �g. 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

Watch Video Solution

https://dl.doubtnut.com/l/_3wdQsxnt3E97
https://dl.doubtnut.com/l/_jqWGZ7PLvnYI


117. A unit vector →a in the plane of 
→
b = 2î + ĵ and →c = î - ĵ + k̂ is such that

angle between →a and 
→
d where 

→
d =

→
j + 2

→
k  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/_jqWGZ7PLvnYI
https://dl.doubtnut.com/l/_1PvUVddZiTkO
https://dl.doubtnut.com/l/_0tu6IPFQ4YeC


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/_0tu6IPFQ4YeC
https://dl.doubtnut.com/l/_QNnJK7w4IsO4


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. about to only mathematics

A. 1/3

https://dl.doubtnut.com/l/_QNnJK7w4IsO4
https://dl.doubtnut.com/l/_X4PUyDn8DazV
https://dl.doubtnut.com/l/_74ffViFZjuRd


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

D. none of these

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

| | | | | |

| | | | | | | |

https://dl.doubtnut.com/l/_74ffViFZjuRd
https://dl.doubtnut.com/l/_zkFAMah2XJVU


Answer: c

Watch Video Solution

123. If →a = 2 and
→
b = 3 and →a.

→
b = 0, then →a × →a × →a × →a ×

→
b

is equal

A. 48b̂

B. -48b̂

C. 48â

D. -48â

Answer: a

Watch Video Solution

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

124. If the two diagonals of one its faces are 6î + 6k̂and4ĵ + 2k̂ and of the

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

https://dl.doubtnut.com/l/_zkFAMah2XJVU
https://dl.doubtnut.com/l/_pdj82u5wsS5u
https://dl.doubtnut.com/l/_oV9RVZXkAf5H


of a parallelepiped is a.60 b. 80 c. 100 d. 120

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

B. 18

C. 36

https://dl.doubtnut.com/l/_oV9RVZXkAf5H
https://dl.doubtnut.com/l/_WMIBWCJMe6nO


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/_WMIBWCJMe6nO
https://dl.doubtnut.com/l/_dL42lytuSeIe


127. Vector →c  is perpendicular to vectors →a = (2, - 3, 1)and
→
b = (1, - 2, 3)

and satis�es 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

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

�nd the value of →a
→
b→c

Watch Video Solution

[ ]

https://dl.doubtnut.com/l/_3lV6Qs6AX9Hz
https://dl.doubtnut.com/l/_nldA6ql7melz
https://dl.doubtnut.com/l/_Wf6r8nlYrpSC


129. Let →a = a1î + a2ĵ + a3k̂,
→
b = b2ĵ + b3k̂ and →c = c1î + c2ĵ + c3k̂ gve

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

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

→
bis

π
6

, then prove that 

a1 a2 a3

b1 b2 b3

c1 c2 c3

p =
1
4

a2
1 + a2

2 + a2
3 b2

1 + b2
2 + b2

3

A. 0

B. 1

C. 
1
4

a2
1 + a2

2 + a2
3 b2

1 + b2
2 + b2

3

D. 
3
4

a2
1 + a2

2 + a2
3 b2

1 + b2
2 + b2

3

Answer: c

Watch Video Solution

| | ( )( )

( )( )
( )( )

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

https://dl.doubtnut.com/l/_Wf6r8nlYrpSC
https://dl.doubtnut.com/l/_qKOoCKqDJQ3i


→a
→
b →c =

A. |a||b||c|

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

C. 0

D. none of these

Answer: c

Watch Video Solution

[ ]

131. If →a,
→
b and →care such that →a

→
b→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

[ ]
| | | | | |

https://dl.doubtnut.com/l/_qKOoCKqDJQ3i
https://dl.doubtnut.com/l/_pcU8hetHVHhS


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. vector perpendicular to the plane ofa, b, c b. a scalar quantity c. 
→
0 d.

none of these

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

B. a scalar quantity

C. 
→
0

D. none of these

Answer: c

Watch Video Solution

( ) [( ) ( )]

https://dl.doubtnut.com/l/_pcU8hetHVHhS
https://dl.doubtnut.com/l/_3TaJfjeZ7GxR
https://dl.doubtnut.com/l/_iNP7eSzomDqA


133. Value of →a ×
→
b→a × →c

→
d  is always equal to →a.

→
d →a

→
b→c  b. 

→a. →c →a
→
b

→
d  c. →a.

→
b →a

→
b

→
d  d. none of these

A. →a.
→
d →a

→
b→c

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

C. →a.
→
b →a

→
b

→
d

D. none of these

Answer: a

Watch Video Solution

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

( )[ ]

( )[ ]

134. Let →aand
→
b be mutually perpendicular unit vectors. Then for any

arbitrary →r ,  a. →r = →r . â â + →r . b̂ b̂ + →r . â × b̂ â × b̂  b. 

→r = →r . â - →r . b̂ b̂ - →r . â × b̂ â × b̂  c. 

→r = →r . â â - →r . b̂ b̂ + →r . â × b̂ â × b̂  d.none of these

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

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

( ) ( ) ( ( ))( )

https://dl.doubtnut.com/l/_iNP7eSzomDqA
https://dl.doubtnut.com/l/_F1Vc7g1HGaEO


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

D. none of these

Answer: a

Watch Video Solution

[ ( ) ( ) ]

https://dl.doubtnut.com/l/_F1Vc7g1HGaEO
https://dl.doubtnut.com/l/_hkVlCgIkyKOY


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 �nd angle

between 
→
b and →c .

A. 
π
3

B. 
π
6

C. 
3π
4

D. 
5π
6

Answer: d

Watch Video Solution

| | | | ( )

137. Then for any arbitary vector

→a, →a ×
→
b + →a ×

→
b ×

→
b × →c

→
b - →c  is always equal to

View Text Solution

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

https://dl.doubtnut.com/l/_hkVlCgIkyKOY
https://dl.doubtnut.com/l/_KmBTGf42nHfM
https://dl.doubtnut.com/l/_RQeUCyc8JuVk


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

( )
| |

( )
| |

( )
| |

( )
| |

139. If a
→
α ×

→
β + b

→
β ×

→
γ + c

→
γ ×

→
α = 0 and at least one of a, bandc is

nonzero, then vectors 
→
α,

→
βand

→
γ  are a. parallel b. coplanar c. mutually

perpendicular d. none of these

A. parallel

( ) ( ) ( )

https://dl.doubtnut.com/l/_8pso76PCUWu9
https://dl.doubtnut.com/l/_gGdxkBETdwYD


B. coplanar

C. mutually perpendicular

D. none of these

Answer: b

Watch Video Solution

140. 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.

A. →a,
→
b and →v  can be coplanar

B. →a,
→
b and →c  must be coplanar

C. →a,
→
b and →c  cannot be coplanar

D. none of these

Answer: c

Watch Video Solution

https://dl.doubtnut.com/l/_gGdxkBETdwYD
https://dl.doubtnut.com/l/_7UZHqIiaszXa


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

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

https://dl.doubtnut.com/l/_7UZHqIiaszXa
https://dl.doubtnut.com/l/_kPX9tYTSR5Wo
https://dl.doubtnut.com/l/_QxlAV4rwEzyn


A. 6î + 8ĵ

B. -8î + 3ĵ

C. 6î - 8ĵ

D. 8î + 6ĵ

Answer: a

Watch Video Solution

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

{ ( )}

https://dl.doubtnut.com/l/_QxlAV4rwEzyn
https://dl.doubtnut.com/l/_Z6EIa4tq4z5g


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

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

[ ] [ ] [ ]

https://dl.doubtnut.com/l/_Z6EIa4tq4z5g
https://dl.doubtnut.com/l/_Z2VXVZ8Y4wvi
https://dl.doubtnut.com/l/_vz0jYSqO0uqc


A. real and distinct

B. real

C. equal

D. imaginary

Answer: c

Watch Video Solution

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

( )

( )

( )

https://dl.doubtnut.com/l/_vz0jYSqO0uqc
https://dl.doubtnut.com/l/_heGdkVPvj9Fr


Answer: b

Watch Video Solution

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

→
d to be consistent

is a.
→
b. →c = →a.

→
d b. →a.

→
b = →c .

→
d c. 

→
b. →c + →a.

→
d = 0 d. →a

.
→
b +

→
⋅

→
d = 0

A. 
→
b. →c = →a.

→
d

B. →a.
→
b = →c .

→
d

C. 
→
b. →c + →a.

→
d = 0

D. →a.
→
b + →c .

→
d = 0

Answer: c

Watch Video Solution

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

→
b→c =[ ]

https://dl.doubtnut.com/l/_heGdkVPvj9Fr
https://dl.doubtnut.com/l/_eGYePZBAYhQg
https://dl.doubtnut.com/l/_LthvMGdxwTrf


A. 30

B. -30

C. 15

D. -15

Answer: b

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

D. 2, 4, -
2
3

Answer: a

https://dl.doubtnut.com/l/_LthvMGdxwTrf
https://dl.doubtnut.com/l/_SLgnHcQem8v3


View Text 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 in�nte values of x.

C. zero vectors for unique value of x

D. none of these

Answer: b

Watch Video Solution

(

151. For any vectors

→a and
→
b, →a × î +

→
b × î + →a × ĵ .

→
b × ĵ + →a × k̂ .

→
b × k̂  is always

equal to

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

https://dl.doubtnut.com/l/_SLgnHcQem8v3
https://dl.doubtnut.com/l/_zErrLOC4zNkq
https://dl.doubtnut.com/l/_HtxWiAXzX6Hb


A. →a.
→
b

B. 2→a. Vecb

C. zero

D. none of these

Answer: b

View Text 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

B. 2 →a
→
b→c →r

C. 3 →a
→
b→c →r

D. none of these

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

[ ]
[ ]
[ ]

https://dl.doubtnut.com/l/_HtxWiAXzX6Hb
https://dl.doubtnut.com/l/_St7FGGJj9LyY


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 . →p + →q + →r  is

A. 3

B. 2

C. 1

D. 0

Answer: a

Watch Video Solution

[ ] [ ] [ ]

( ) ( )

https://dl.doubtnut.com/l/_St7FGGJj9LyY
https://dl.doubtnut.com/l/_QAE2LS01hSKo


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

( ) ( ) ( ) ( )

( )

[ ]
[ ]

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

( ) [ ( )]

[ ]
[ ]

https://dl.doubtnut.com/l/_0roGvN1dmdE0
https://dl.doubtnut.com/l/_4MLeKaEuD5D4


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 a.9 b. 12 c. 27 d. 81

A. 9

B. 12

C. 27

D. 81

Answer: c

Watch Video Solution

https://dl.doubtnut.com/l/_4MLeKaEuD5D4
https://dl.doubtnut.com/l/_GrsNJgOZZSE1


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

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

[ ]
[ ]
[ ]
[ ]

158. If

→r = x1
→a ×

→
b + x2

→
b × →c + x3

→c × →a and 4 →a
→
b→c = 1 then x1 + x2 + x3

is equal to

A. 
1
2

→r . →a +
→
b + →c

( ) ( ) ( ) [ ]

( )

https://dl.doubtnut.com/l/_GrsNJgOZZSE1
https://dl.doubtnut.com/l/_VmdGVE2vWIOy
https://dl.doubtnut.com/l/_euDn1YAtxHdX


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

B. 

→
b
→
b

+
→a ×

→
b

→a ×
→
b 2

C. 

→
b
→
b

+
→a ×

→
b

→a ×
→
b

D. none of these

[( )]

| | | |

| | | |

| | | |

https://dl.doubtnut.com/l/_euDn1YAtxHdX
https://dl.doubtnut.com/l/_EkqYKfd9I3yE


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 )

A. 1

B. 3√2/2

C. 1/√6

D. 1/√2

Answer: d

Watch Video Solution

https://dl.doubtnut.com/l/_EkqYKfd9I3yE
https://dl.doubtnut.com/l/_zJywXC8Izyd4


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

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]

| |

https://dl.doubtnut.com/l/_L6Komfc9j2Xs
https://dl.doubtnut.com/l/_uN93aNv50pUa


C. [π /6, π /2]

D. (π /2, 5π /6]

Answer: a,b

Watch Video Solution

163. Di�erentiate y = cos44x

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

( )

https://dl.doubtnut.com/l/_uN93aNv50pUa
https://dl.doubtnut.com/l/_tTm7eMPtDrNU
https://dl.doubtnut.com/l/_oI24echDImSv


Answer: a,b,c,d

Watch Video Solution

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

→a (D) 

→a ×
→
b × →a

→
b 2

Watch Video Solution

| | | | (| |)

( )
| |

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

→
b × →c ,  we may have a.

→a. →c
→
b 2 = →a.

→
b

→
b. →c  b. →a

.
→
b = 0 c. →a

.
→c = 0 d. 

→
b

.
→c = 0

A. →a.
→
b

→
b 2 = →a.

→
b

→
b. →c

B. →a.
→
b = 0

( ) ( )

( ) | | ( )( )

( )| | ( )( )

https://dl.doubtnut.com/l/_oI24echDImSv
https://dl.doubtnut.com/l/_dzUytbrQwbzC
https://dl.doubtnut.com/l/_9g4i1WhOqhwB


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

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 . →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

C. →p→q→r > 0

D. none of these

Answer: a,c

[ ] [ ] [ ]

( ) ( )

[ ] [ ]

[ ] [ ] ( )
[ ]

https://dl.doubtnut.com/l/_9g4i1WhOqhwB
https://dl.doubtnut.com/l/_7ufjY8XQtjCh


Watch Video Solution

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

then

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

each other

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

each other

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

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

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

Answer: a,b,c,d

Watch Video Solution

( )
| |

https://dl.doubtnut.com/l/_7ufjY8XQtjCh
https://dl.doubtnut.com/l/_J978Tafyjkj8


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 = →a.

→
b ,  if θ = π /4

C. →a ×
→
b = →a.

→
b 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 are two given perpendicular vectors, which are non-zero.

A vector →r  satisfying the equation →r ×
→
b = →a, can be

A. 
→
b -

→a ×
→
b

→
b 2

B. 2
→
b -

→a ×
→
b

→
b 2

| |

| |

https://dl.doubtnut.com/l/_UpRAZ4GPfrdW
https://dl.doubtnut.com/l/_2txc1gjf8EHY


C. →a
→
b -

→a ×
→
b

→
b 2

D. 
→
b

→
b -

→a ×
→
b

→
b 2

Answer: a,b,cd,

Watch Video Solution

| |
| |

| |
| |

171. If vectors 
→
b = tanα, - 1, 2√sinα /2 and →c = tanα, tanα,

3

√sinα /2
 are

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

axis , then the value of α is

A. α = (4n + 1)π + tan - 12

B. α = (4n + 1)π - tan - 12

C. α = (4n + 2)π + tan - 12

D. α = (4n + 2)π - tan - 12

Answer: b,d

( ) ( )

https://dl.doubtnut.com/l/_2txc1gjf8EHY
https://dl.doubtnut.com/l/_ZvBTT1L9u9wh


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

| | | |

( )
( )
( )
( )

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

( ) [( ) ( )]

https://dl.doubtnut.com/l/_ZvBTT1L9u9wh
https://dl.doubtnut.com/l/_D6vG64EtpIJr
https://dl.doubtnut.com/l/_CEoykd9NJmoa


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

C. λ3 = ∣
→a ×

→
b × →c

D. λ1
→a + λ2

→
b + λ3

→a ×
→
b

Answer: a,d

Watch Video Solution

( )

| |
( | |

( )

https://dl.doubtnut.com/l/_CEoykd9NJmoa
https://dl.doubtnut.com/l/_JEdvTpiOmzAn


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

→a
→a

+

→
b
→
b

 is

A. a unit vector

B. in the plane of →a and
→
b

C. equally inclined to →a and
→
b

D. perpendicular to →a ×
→
b

Answer: b,c,d

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

| | | |

| |
| |

https://dl.doubtnut.com/l/_JEdvTpiOmzAn
https://dl.doubtnut.com/l/_y6inBNiAw8zm
https://dl.doubtnut.com/l/_4IvH809c6YnX


C. least value of →a.
→
b +

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

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

( ) ( )

( )

https://dl.doubtnut.com/l/_4IvH809c6YnX
https://dl.doubtnut.com/l/_WSTRwsCFD3iO


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

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

https://dl.doubtnut.com/l/_WSTRwsCFD3iO
https://dl.doubtnut.com/l/_j3yofCOETlXc
https://dl.doubtnut.com/l/_CQfWOxPBwnET


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

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

https://dl.doubtnut.com/l/_CQfWOxPBwnET
https://dl.doubtnut.com/l/_dxeFKdVaJmrI


D. -4î - 2ĵ - 2k̂

Answer: b,d

Watch Video Solution

181. If side 
→
AB of an equilateral trangle ABC lying in the x-y plane 3î,  then

side 
→
CB can be -

3
2

î - √3ĵ  b. -
3
2

î - √3ĵ  c. -
3
2

î + √3ĵ  d. 
3
2

î + √3ĵ

A. -
3
2

î - √3ĵ

B. -
3
2

î - √3ĵ

C. -
3
2

î + √3ĵ

D. 
3
2

î + √3ĵ

Answer: b,d

Watch Video Solution

( ) ( ) ( ) ( )

( )
( )
( )

( )

https://dl.doubtnut.com/l/_dxeFKdVaJmrI
https://dl.doubtnut.com/l/_A8BT2W4sZlRL


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

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

( ) ( )

( )

https://dl.doubtnut.com/l/_H4b3xLNjeUhK
https://dl.doubtnut.com/l/_xjljS0r7Hy6Y


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

B. 6
→
b × →c

C. 3 →c × →a

D. 
→
0

Answer: c,d

Watch Video Solution

( )
( )
( )

https://dl.doubtnut.com/l/_xjljS0r7Hy6Y
https://dl.doubtnut.com/l/_KagqZf4yOpLj
https://dl.doubtnut.com/l/_eaiy5bpd8R1u


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

→
b

→
b and 

→v = →a ×
→
b, then →v  is

A. →u

B. →u + →u.
→
b

C. →u + →u. →a

D. none of these

Answer: d

Watch Video Solution

( )
| |

| |

| | | |
| | | |

186. if →a ×
→
b = →c ,

→
b × →c = →a, where →c ≠

→
0 then

A. →a = →c

B. →a =
→
b

C. 
→
b = 1

| | | |

| | | |
| |

https://dl.doubtnut.com/l/_eaiy5bpd8R1u
https://dl.doubtnut.com/l/_qlILu6vZRsER


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

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

( ) ( ) ( ) ( )

( )

[ ]
( )

[ ]

https://dl.doubtnut.com/l/_qlILu6vZRsER
https://dl.doubtnut.com/l/_cNPCijIGJSkB


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

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

| | | | | |
| | | |

https://dl.doubtnut.com/l/_cNPCijIGJSkB
https://dl.doubtnut.com/l/_lfxWdQ0pOPKp
https://dl.doubtnut.com/l/_7v3DvOszGfYz


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

View Text 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

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

[ ]

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

https://dl.doubtnut.com/l/_7v3DvOszGfYz
https://dl.doubtnut.com/l/_DFppxQqZs0AU
https://dl.doubtnut.com/l/_jGuQgWFn3CUs


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

Answer: a,c

Watch Video Solution

( ) ( )
( )

( ) ( )
( )

( ) ( )
( )

( ) ( )
( )

192. If →a ×
→
b × →c ×

→
d . →a ×

→
d = 0 then which of the following may be

true ?

( ) ( ) ( )

https://dl.doubtnut.com/l/_jGuQgWFn3CUs
https://dl.doubtnut.com/l/_DbUcXMEoZNAZ


A. →a,
→
b and

→
d are nenessarily coplanar

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

C. 
→
b 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

intersects AB at some points E, then

A. m ≥ 1/2

B. n ≥ 1/3

C. m= n

D. m < n

( ) ( ) ( )

https://dl.doubtnut.com/l/_DbUcXMEoZNAZ
https://dl.doubtnut.com/l/_DyTHZdl96Vse


Answer: a,b

View Text Solution

194. about to only mathematics

A. l + m + n = 0

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

C. l2 + m2 + n2 = 0

D. l3 + m2 + n3 = 3lmn

Answer: a,b,d

Watch Video Solution

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

https://dl.doubtnut.com/l/_DyTHZdl96Vse
https://dl.doubtnut.com/l/_KJt9g9DtELyf
https://dl.doubtnut.com/l/_KV7iSc8jwR1R


A. 
→
α

B. 
→
β

C. 
→
γ

D. none of these

Answer: a,b,c

Watch Video Solution

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

https://dl.doubtnut.com/l/_KV7iSc8jwR1R
https://dl.doubtnut.com/l/_2vp49HETruVE


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

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  for non coplanar →a,

→
b, →c  then……( ) ( )

https://dl.doubtnut.com/l/_2vp49HETruVE
https://dl.doubtnut.com/l/_Dn6Ow5SbSsW1
https://dl.doubtnut.com/l/_NizTKDtYO0Mq


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

( )

( )
( )

( )

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

https://dl.doubtnut.com/l/_NizTKDtYO0Mq
https://dl.doubtnut.com/l/_1ZLmwuNsutyd


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)

4√7 (D) none of these

A. 4√5

B. 4√3

C. 4√7

D. none of these

Answer: b,c

Watch Video Solution

| | | |

https://dl.doubtnut.com/l/_1ZLmwuNsutyd
https://dl.doubtnut.com/l/_haB6JjGgX1lf


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.

C. Statement 1 is true and Statement 2 is false

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

Answer: b

View Text 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 

https://dl.doubtnut.com/l/_5BQSNCn5FbmB
https://dl.doubtnut.com/l/_Ke1y3Kq0mu5F


Statement 2: A component of vector in the direction of

→a = î + ĵ + k̂is2î + 2ĵ + 2k̂

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

explanation for statement 1.

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

explanation for statement 1.

C. Statement 1 is true and Statement 2 is false

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

Answer: c

Watch Video Solution

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

https://dl.doubtnut.com/l/_Ke1y3Kq0mu5F
https://dl.doubtnut.com/l/_2KM5q6ARGpa8


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

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

[ ]
[ ]

https://dl.doubtnut.com/l/_2KM5q6ARGpa8
https://dl.doubtnut.com/l/_g5H9QaDfPy8o


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

205. Statement 1: If a1î + a2ĵ + a3k̂, b1î + b2ĵ + b3k̂ and c1î + c2ĵ + c3k̂ are

three mutually perpendicular unit vectors then

a1î + b1ĵ + c1k̂, a2î + b2ĵ + c2k̂ and a3î + b3ĵ + c3k̂ may be mutually

perpendicular unit vectors. 

Statement 2 : value of determinant and its transpose are the same.

https://dl.doubtnut.com/l/_g5H9QaDfPy8o
https://dl.doubtnut.com/l/_7ds4y53UyvZy


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

206. Statement 1: 
→
A = 2î + 3ĵ + 6k̂,

→
B = î + ĵ - 2k̂ and

→
C = î + 2ĵ + k̂ then 

→
A ×

→
A ×

→
A ×

→
B .

→
C = 243 

Statement 2: 
→
A ×

→
A ×

→
A ×

→
B .

→
C =

→
A 2 →

A
→
B

→
C

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

explanation for statement 1.

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

https://dl.doubtnut.com/l/_7ds4y53UyvZy
https://dl.doubtnut.com/l/_ciJdsKb77UHk


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  are three mutually perpendicular unit

vectors and 
→
d is a vector such that →a,

→
b, →c and

→
d are non- coplanar. If 

→
d

→
b→c =

→
d→a

→
b =

→
d→c→a = 1, then

→
d = →a +

→
b + →c  

Statement 2: 
→
d

→
b→c =

→
d→a

→
b =

→
d→c→a ⇒

→
d is equally inclined to 

→a,
→
b and →c . Option A: Both the statements are true and statement 2 is

the correct explanation for statement 1. Option B: Both statements are

true but statement 2 is not the correct explanation for statement 1.

Option C: Statement 1 is true and Statement 2 is false Option D:

Statement 1 is false and Statement 2 is true.

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

https://dl.doubtnut.com/l/_ciJdsKb77UHk
https://dl.doubtnut.com/l/_yoe31mD5Oocg


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

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

explanation for statement 1.

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

https://dl.doubtnut.com/l/_yoe31mD5Oocg
https://dl.doubtnut.com/l/_haFXyVtlwRPk


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

C. 2→a -
→
b +

1
3

→c

D. 
4
3

→a -
→
b +

2
3

→c

( ) ( ) |

https://dl.doubtnut.com/l/_haFXyVtlwRPk
https://dl.doubtnut.com/l/_0odT47MF7cRn


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/_0odT47MF7cRn
https://dl.doubtnut.com/l/_Gg1FOOMsbKPV


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 .

A. 
1
2

→a -
→
b × →c + →a +

→
b

( ( )

[( ) ( )]

https://dl.doubtnut.com/l/_aKn0rw3bdsby
https://dl.doubtnut.com/l/_1d6E3h5vK9AA


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. vertors →x , →y and →z  each of magnitude √2 , make an angle of 60 ∘  with

each other . →x × →y × →z = →a, →y × →z × →x =
→
b and →x × →y = →c   

Vector →x  is

A. 
1
2

→a + →c ×
→
b -

→
b - →a

B. 
1
2

→a - →c ×
→
b +

→
b + →a

C. 
1
2

→a -
→
b × →c +

→
b + →a

D. 
1
2

→a - →c × →a +
→
b - →a

Answer: c

( ) ( )

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

https://dl.doubtnut.com/l/_1d6E3h5vK9AA
https://dl.doubtnut.com/l/_nGD3UWWIwKaC


Watch Video Solution

214. vertors →x , →y and →z  each of magnitude √2 , make an angle of 60 ∘  with

each other . →x × →y × →z = →a, →y × →z × →x =
→
b and →x × →y = →c   

Vector →x  is

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

( ) ( )

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

215. If →x × →y = →a, →y × →z =
→
b, →x .

→
b = γ, →x . →y = 1 and →y . →z = 1 then �nd x,y,z

in terms of →a,
→
b and γ.

https://dl.doubtnut.com/l/_nGD3UWWIwKaC
https://dl.doubtnut.com/l/_hcDW07NDYPQY
https://dl.doubtnut.com/l/_C2RHDjzZ72b5


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. Find the derivative of y = cos - 1(1 − x).

Watch Video Solution

217. Find the derivative of y = sin - 1 1 − x2 .

Watch Video Solution

( )

https://dl.doubtnut.com/l/_C2RHDjzZ72b5
https://dl.doubtnut.com/l/_uZqyJacVhQuL
https://dl.doubtnut.com/l/_KK3eE5ofBgK7
https://dl.doubtnut.com/l/_eARONKgEeEhl


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 

→
P is equal to

A. 

→
A
2 +

→
A ×

→
B

2

https://dl.doubtnut.com/l/_eARONKgEeEhl
https://dl.doubtnut.com/l/_0u5sifsQ805f


B. 

→
A
2

+

→
B ×

→
A

2

C. 

→
A ×

→
B

2
-

→
A
2

D. 
→
A ×

→
B

Answer: b

View Text 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

C. 
→
P is orthogonal to 

→
B and has length 

1

√2
.

D. none of these

https://dl.doubtnut.com/l/_0u5sifsQ805f
https://dl.doubtnut.com/l/_Y0bOEeGZyMJU


Answer: d

Watch Video Solution

221. Find the derivative of y = cos2x6.

Watch Video Solution

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

https://dl.doubtnut.com/l/_Y0bOEeGZyMJU
https://dl.doubtnut.com/l/_9E8QP6ohxPKB
https://dl.doubtnut.com/l/_aShchSicHuC4


Watch Video Solution

223. Find the derivative of y = 2sin3x + 5cos3x4.

A. 

B. 

C. 

D. 

Answer: c

Watch Video Solution

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

anglar points are A(3,0,1) , B(-1,4,1) C(5,2,3) and D(0,-5,4) . Let G be the point

of intersection of the medians of tiangle BCD 

The length of the perpendicular from vertex D on the opposite face is

https://dl.doubtnut.com/l/_aShchSicHuC4
https://dl.doubtnut.com/l/_7G9phWT1QPzN
https://dl.doubtnut.com/l/_2p73hRmqIdOG


A. √17

B. √51/3

C. 3/√6

D. √59/4

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

https://dl.doubtnut.com/l/_2p73hRmqIdOG
https://dl.doubtnut.com/l/_ZcaJCA6M1sxI


Answer: c

Watch Video Solution

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

anglar points are A(3,0,1) , B(-1,4,1) C(5,2,3) and D(0,-5,4) . Let G be the point

of intersection of the medians of tiangle BCD 

The length of the perpendicular from vertex D on the opposite face is

A. 14/√6

B. 2/√6

C. 3/√6

D. none of these

Answer: a

Watch Video Solution

https://dl.doubtnut.com/l/_ZcaJCA6M1sxI
https://dl.doubtnut.com/l/_JrMnnaYStohE


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

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.

the orthogonal projections of the parallelgram on the three coordinate

planes xy, yz nad zx. Respectively, are

https://dl.doubtnut.com/l/_pdUs3DoZDOv0
https://dl.doubtnut.com/l/_mfcqOGHWe4PV


A. 
4√6

9

B. 
32√6

9

C. 
16√6

9

D. none

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

https://dl.doubtnut.com/l/_mfcqOGHWe4PV
https://dl.doubtnut.com/l/_r5nnhvVBQ6R7


Answer: d

Watch Video Solution

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 . p1+p2 equals

A. 2

B. 10

C. 18

D. 5

Answer: d

Watch Video Solution

( )

{ | | } { | | }

https://dl.doubtnut.com/l/_r5nnhvVBQ6R7
https://dl.doubtnut.com/l/_OQTH89VDJ8eg


231. 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 . p1+p2 is equal to

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 . p1+p2 is equal to

A. 2

( )

{ | | } { | | }

https://dl.doubtnut.com/l/_v2M97xwUz3F4
https://dl.doubtnut.com/l/_HbNyZ786WwnK


B. 10

C. 18

D. 5

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/_HbNyZ786WwnK
https://dl.doubtnut.com/l/_bntcGSby3dee


B. 
1
3

→a +

→a ×
→
b - →c

→a 2
+

3
→
b × →a

→a 2

C. 
1
3

→a +

→a ×
→
b - →c

→a 2
-

3
→
b × →a

→a 2

D. none of these

Answer: a

Watch Video Solution

( )
| |

( )
| |

( )
| |

( )
| |

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 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/_bntcGSby3dee
https://dl.doubtnut.com/l/_skwtWl3uFVgt


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 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/_skwtWl3uFVgt
https://dl.doubtnut.com/l/_2ZsAsiL4QZpC


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. Find the derivative of y = 2sin3x .

Watch Video Solution

237. Find the derivative of y = ln2x

Watch Video Solution

https://dl.doubtnut.com/l/_2ZsAsiL4QZpC
https://dl.doubtnut.com/l/_mkj7PDGfL9Zz
https://dl.doubtnut.com/l/_vaBNlONTAN3U


238. Di�erentiate y = cos 3x2 + 2 .

Watch Video Solution

( )

239. 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 �nd 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

from the origin.

View Text Solution

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

240. Four lines x + 3y - 10 = 0, x + 3y - 20 = 0, 3x - y + 5 = 0 and 

3x - y - 5 = 0 form a �gure which is.

Watch Video Solution

https://dl.doubtnut.com/l/_M9i3fPdk8jgv
https://dl.doubtnut.com/l/_VNq6gAmEu05M
https://dl.doubtnut.com/l/_dX4zRnAsoC4d


241. Draw the graph of y = x - sinx

Watch Video Solution

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

→
b × →c and →c × →a is

36 sq. units. 

Watch Video Solution

243. If →a and
→
b are any two unit vectors, then �nd the greatest postive

integer in the range of 
3 →a +

→
b

2
+ 2 →a -

→
b

Watch Video Solution

| |
| |

https://dl.doubtnut.com/l/_D7CtFafmoSuW
https://dl.doubtnut.com/l/_Q73q45O9YBLz
https://dl.doubtnut.com/l/_Ipa4NwKuq9QJ


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 �nd the value of 

√2 - 1 →u

Watch Video Solution

| | | | | |

( )| |

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. Ifveca=a_(1)hati+a_(2)hatj+a_(3)hatk, vecb= b_(1)hati+b_(2)hatj +

b_(3)hatk, vecc=c_(1)hati+c_(2)hatj+c_(3)hatk and [3veca+vecb=vecc 3vecc +

veca] =lambda|{:(veca.hati,veca.hatj,veca.hatk),

(vecb.hati,veca.hatj,hatb.hatk),(vecc.hati,vecc.hatj,vecc.hatk):}| " then �nd

the value of " lambda/4`

Watch Video Solution

https://dl.doubtnut.com/l/_R06LuAc1gWmL
https://dl.doubtnut.com/l/_PJGWJpx96ew8
https://dl.doubtnut.com/l/_SeR0G18Kel3F


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

{( ) ( )} ( )

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 �nd the value of a2 + b2 + c2 - 4
.

Watch Video Solution

[ ] [ ] [
( )

249. Let →uand→v  be unit vectors such that →u × →v + →u = →w and →w × →u = →v
.

Find the value of →u→v→w
.

Watch Video Solution

[ ]

https://dl.doubtnut.com/l/_SeR0G18Kel3F
https://dl.doubtnut.com/l/_Y6zs1pY7g0Ma
https://dl.doubtnut.com/l/_cprs5o46mAiv
https://dl.doubtnut.com/l/_CR1q0eMpkD1P
https://dl.doubtnut.com/l/_8AMs5ayd1UiH


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

position vectors î - 6ĵ + 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

251. Given that vec u= hat i-2 hat j+3 hat k ; vec v=2 hat i+ hat j+4 hat k ;

vec w= hat i+3 hat j+3 hat ka n d( vec udot vec R-15) hat i+( vec vdot vec R-

30) hat j+( vec wdot vec R-20) hat k=0. Then �nd the greatest integer less

than or equal to | vec R|dot

Watch Video Solution

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

2
→
V +

→
V × î + 2ĵ = 2î + k̂

.
 If 3

→
V = √m

.
 Then �nd the value of m

.

Watch Video Solution

( ) | |

https://dl.doubtnut.com/l/_8AMs5ayd1UiH
https://dl.doubtnut.com/l/_dIGj2vSx0TMn
https://dl.doubtnut.com/l/_uumhFc5RavPk


253. 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

Watch Video Solution

| |

254. Let 
→
OA - →a,

→
OB = 10→a + 2

→
band

→
OC =

→
b, whereO, AandC are non-

collinear points. Let p denotes the areaof quadrilateral OACB,  and let q

denote the area of parallelogram with OAandOC as adjacent sides. If 

p = kq,  then �ndk
.

Watch Video Solution

255. Find the work done by the force F = 3î - ĵ - 2k̂ acting on a particle

such that the particle is displaced from point

A( - 3, - 4, 1) and B( - 1, - 1, - 2)
.

Watch Video Solution

https://dl.doubtnut.com/l/_OXTuOsCyi4T8
https://dl.doubtnut.com/l/_UeCByCglGFoo
https://dl.doubtnut.com/l/_bJv5NT2wGnny
https://dl.doubtnut.com/l/_tcBGxam6mEzt


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

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 �nd vector, 

→
X which satis�es the equations

→
A.

→
X = c and

→
A ×

→
X =

→
B.

Watch Video Solution

https://dl.doubtnut.com/l/_tcBGxam6mEzt
https://dl.doubtnut.com/l/_yHc3Teo1klDq
https://dl.doubtnut.com/l/_3qPBGZjVpPrZ


259. If A, B , C ,D are any four points in space, prove that

→
AB ×

→
CD ×

→
BC ×

→
AD +

→
CA ×

→
BD = 4 ( area of triangle ABC).

Watch Video Solution

| |

260. If vectors →a,
→
b and →c  are coplanar, show that 

→a
→
b →c

→a. →a →a.
→
b →a. →c

→
b. →a

→
b.

→
b

→
b. →c

=
→
0

Watch Video Solution

| |

261. Let 
→
A = 2

→
i +

→
k ,

→
B =

→
i +

→
j +

→
k

.
 Determine a vector 

→
R satisfying 

→
R ×

→
B =

→
C ×

→
B and 

→
R

.
→
A = 0.

Watch Video Solution

https://dl.doubtnut.com/l/_5MkmXEeunyAM
https://dl.doubtnut.com/l/_tlV2jdnHliA7
https://dl.doubtnut.com/l/_F6HmxRIVLEjd


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

cxî - 6ĵ - 3k̂andxî + 2ĵ + 2cxk̂ make an obtuse angle with each other.

Watch Video Solution

263. Prove that:

→a ×
→
b × →c ×

→
d + →a × →c ×

→
d ×

→
b + →a ×

→
d ×

→
b × →c = - 2

→
b→c

→
d →a

Watch Video Solution

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

264. about to only mathematics

Watch Video Solution

265. Let→a,
→
b, and →c  be three non-coplanar ubit vectors such the angle

between every pair of them is 
π
3

. if →a ×
→
b +

→
b × →c = p→a + q

→
b + r→c ,

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

q2  is

https://dl.doubtnut.com/l/_51LjN5oyR3PQ
https://dl.doubtnut.com/l/_p3Zl6gWTRIky
https://dl.doubtnut.com/l/_yGe8VAL2Qs1L
https://dl.doubtnut.com/l/_8lc4CurUgDrW


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. Find the derivative of y = 3cos - 1 x2 + 0.5 .

Watch Video Solution

( )

https://dl.doubtnut.com/l/_8lc4CurUgDrW
https://dl.doubtnut.com/l/_lijQWjBaEGiS
https://dl.doubtnut.com/l/_xLuaz8xEsvYq
https://dl.doubtnut.com/l/_9C70ATtpP9gR


269. �nd three- dimensional vectors,

→v1, →v2 and →v3satisfying →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/_ixmrJ7EvN4Ep
https://dl.doubtnut.com/l/_51bJA5MBCM1j
https://dl.doubtnut.com/l/_JGZ5RsojAOdJ


272. If →a,
→
b, →c and

→
d are distinct vectors such that 

→a × →c =
→
b ×

→
d and →a ×

→
b = →c ×

→
d. Prove that 

→a -
→
d . →c -

→
b ≠ 0, i. e. , →a.

→
b +

→
d. →c ≠

→
d.

→
b + →a. →c .

Watch Video Solution

( ) ( )

273. P1ndP2 are planes passing through origin L1andL2 are two lines on

P1andP2,  respectively, such that their intersection is the origin. Show

that there exist points A, BandC,  whose permutation A ′ , B ′andC ′ ,

respectively, can be chosen such that A is on L1, BonP1 but not on 

L1andC not on P1;  A′  is on L2, B′ onP2 but not on L2andC′  not on P2

.

Watch Video Solution

274. about to only mathematics

Watch Video Solution

https://dl.doubtnut.com/l/_JGZ5RsojAOdJ
https://dl.doubtnut.com/l/_qG2H74Hjnalc
https://dl.doubtnut.com/l/_omUXT93BNoGo
https://dl.doubtnut.com/l/_fe2qLmxYtt1h


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

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

https://dl.doubtnut.com/l/_fe2qLmxYtt1h
https://dl.doubtnut.com/l/_lR5pM3qMuq2Z
https://dl.doubtnut.com/l/_7cDV1cjlgfwH
https://dl.doubtnut.com/l/_rER2DKkHIetq


278.   If →a,
→
b, →c = 1 then the value of 

→a.
→
b × →c

→c × →a .
→
b

+

→
b. →c × →a

→a ×
→
b . →c

+

→c . →a ×
→
b

→c ×
→
b . →a

 is________

Watch Video Solution

[ ]
( )

( )

( )

( )
( )

( )

279. If 
→
A = (1, 1, 1) and

→
C = (0, 1, - 1) are given vectors the vector 

→
B

satisfying the equations 
→
A ×

→
B =

→
C and

→
A.

→
B = 3 is ________.

Watch Video Solution

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

the xy- plane. All vectors in the sme plane having projections 1 and 2

along 
→
b and →c ., respectively, are given by ________

Watch Video Solution

https://dl.doubtnut.com/l/_VuPrbGHYvPYm
https://dl.doubtnut.com/l/_BXTQLi8iVK6U
https://dl.doubtnut.com/l/_0vkQGmMGfj5d


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-zero vector →a is parallel to the line of intersection of the plane

determined by vectors î and î + ĵ and the plane determined by verctors 

î - ĵ and î + k̂. The angle between →a and vectors î - 2ĵ + 2k̂ is _______

Watch Video Solution

https://dl.doubtnut.com/l/_Kxvke7U1wWrj
https://dl.doubtnut.com/l/_DCPcRohhogcl
https://dl.doubtnut.com/l/_i8aIPL6cAlE1


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

vector, then →a.
→
b

→
b + →a. →c →c +

→a.
→
b × →c

→
b × →c

→
b × →c = ________

Watch Video Solution

( ) ( )
( )

| |
( )

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

respectively, if →a × →a × →c +
→
b =

→
0,  then the acute angle between 

→a and →c  is _______

Watch Video Solution

( )

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

→a,
→
b→c and

→
d respectively, such that 

→a -
→
d .

→
b - →c =

→
b -

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

triangle ABC.

Watch Video Solution

( ) ( ) ( ) ( )

https://dl.doubtnut.com/l/_ez0fykfLZm8K
https://dl.doubtnut.com/l/_zlkd2lUTXCeh
https://dl.doubtnut.com/l/_7BhyFKAzqofR


287. If

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

1
5
thenλ + μ + ν =  (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. If →a,
→
b, →c  be unit vectors such that →a.

→
b = →a. →c = 0 and the angle

between 
→
b and →c  is π /6. Prove that →a = ± 2

→
b × →c

Watch Video Solution

( )

https://dl.doubtnut.com/l/_7BhyFKAzqofR
https://dl.doubtnut.com/l/_SV9vgr0Jc7Tm
https://dl.doubtnut.com/l/_pASXRuaaF6MQ
https://dl.doubtnut.com/l/_EgkHTbGLuiCb


290. If →x . →a = 0 , →x .
→
b = 0 , →x . →c = 0 and →x ≠

→
0 then show yhat →a , 

→
b , →c  are

coplanar .

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

C. 
→
A

→
B

→
C

D. none of these

( ) ( ) [ ] [ ]
[ ]

[ ] [ ]
[ ]

https://dl.doubtnut.com/l/_jDGMO0ZTnij3
https://dl.doubtnut.com/l/_VuoZAZZ7U0YU
https://dl.doubtnut.com/l/_X85jeIby6oyj


Answer: a

Watch Video Solution

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

→a ×
→
b . →c = →a

→
b →c  holds i�

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

|( ) | | || || |

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

https://dl.doubtnut.com/l/_X85jeIby6oyj
https://dl.doubtnut.com/l/_M1tm9zluPAnO
https://dl.doubtnut.com/l/_QMZFl16yGgYS


A. 4/13

B. 4

C. 2/7

D. 2

Answer: d

Watch Video Solution

295. If →a , 
→
b , →c  are three non-coplanar vector and →p , →q →r  are de�nd by the

relations →p =

→
b × →c

→a
→
b→c

 , →q =
→c × →a

→a
→
b→c

 , →r =
→a ×

→
b

→a
→
b→c

 , then

→p. →a +
→
b + →q.

→
b + →c + →r . →c + →a  =............

A. 0

B. 1

C. 2

D. 3

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

https://dl.doubtnut.com/l/_QMZFl16yGgYS
https://dl.doubtnut.com/l/_c4u6kGUHNylM


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

Answer: a

Watch Video Solution

[ ]

https://dl.doubtnut.com/l/_c4u6kGUHNylM
https://dl.doubtnut.com/l/_2AFmDbabE8te


297. If →a,
→
b, →c  are three non - coplanar vector such that 

→a ×
→
b × →c =

→
b + →c

√2
, then the angle between →a and

→
b is ……………. .

A. 3π /4

B. π /4

C. π /2

D. π

Answer: a

Watch Video Solution

( )

298. Let →u, →v and →w be vector such that →u + →v + →w =
→
0. If 

→u = 3, →v = 4 and →w = 5 then →u. →v + →v . →w + →w. →u is ………………….. .

A. 47

B. -25

| | | | | |

https://dl.doubtnut.com/l/_cyISflps7Tn0
https://dl.doubtnut.com/l/_WqAwEAcDS3Wx


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

D. - →a
→
b→c

Answer: d

Watch Video Solution

( ) [( ) ( )]

[ ]
[ ]
[ ]

https://dl.doubtnut.com/l/_WqAwEAcDS3Wx
https://dl.doubtnut.com/l/_xxffOJEWk2vU
https://dl.doubtnut.com/l/_L23376IAtBVJ


300. →p, →q, and→r  are three mutually perpendicular vectors of the same

magnitude. If vector →x  satis�es the equation 

→p × →x - →q × →p + →q × →x - →r × →q + →r × →x - →p × →r = 0, then→x  is

given by 
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

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

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

( ) ( ) ( ) ( )

( )

( )

( )

( )

301. Let →a = 2
→
j +

→
j - 2

→
k ,

→
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 ∘ . Find

the value of →a ×
→
b × →c

| | | |

|( ) |

https://dl.doubtnut.com/l/_L23376IAtBVJ
https://dl.doubtnut.com/l/_YJktSwH8iE7R


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

perpendicular to →a,  then →c  is 
1

√2
( - j + k) b. 

1

√3
( - i - j - k) c. 

1

√5
( - k - 2j)

d. 
1

√3
(i - j - k)

A. 
1

√2
( - j + k)

B. 
1

√3
(i - j - k)

C. 
1

√5
(i - 2j)

D. 
1

√3
(i - j - k)

https://dl.doubtnut.com/l/_YJktSwH8iE7R
https://dl.doubtnut.com/l/_J3PXNkdyH4Kn


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/_J3PXNkdyH4Kn
https://dl.doubtnut.com/l/_fnl259p3Yce8


304. Consider the vectors, →a,
→
b, →c ,

→
d such that 

→a ×
→
b × →c ×

→
d =

→
0 Let P1 and P2 be the planes determined by the

pairs of vectors, →a,
→
b and →c ,

→
d respectively. Then the angle between 

P1 and P2 is

A. 0

B. π /4

C. π /3

D. π /2

Answer: a

Watch Video Solution

( ) ( )

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

A. 0

[ ]

https://dl.doubtnut.com/l/_8GeRN3KFKlup
https://dl.doubtnut.com/l/_EX1OyGDu4ZMv


B. 1

C. -√3

D. √3

Answer: a

Watch Video Solution

306. If â, b̂, andĉ are unit vectors, then â - b̂ 2 + b̂ - ĉ 2 + ĉ - â 2 does not

exceed 450 b. 600 c. cos - 1(1 /3) d. cos - 1(2 /7)

A. 4

B. 9

C. 8

D. 6

Answer: b

Watch Video Solution

| | | | | |

https://dl.doubtnut.com/l/_EX1OyGDu4ZMv
https://dl.doubtnut.com/l/_XdWyl26lYZcg


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 - k̂and

→
W = î + 3k̂

.
 If 

→
U is a unit vector, then the

maximum value of the scalar triple product [UVW] is a.-1 b. √10 + √6 c. 

√59 d. √60

https://dl.doubtnut.com/l/_XdWyl26lYZcg
https://dl.doubtnut.com/l/_pYH9FMXWTmbK
https://dl.doubtnut.com/l/_jeL25dI5ow3V


A. -1

B. √10 + √6

C. √59

D. √60

Answer: c

Watch Video Solution

309. Find the value of a so that the volume of the parallelepiped formed

by vectors î + aĵ + k, ĵ + ak̂andaî + k̂ becomes minimum.

A. -3

B. 3

C. 1/√3

D. √3

Answer: c

https://dl.doubtnut.com/l/_jeL25dI5ow3V
https://dl.doubtnut.com/l/_NpwU5wo6z4bR


Watch Video Solution

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

→
b = î - k̂, then 

→
b. 3î + 4ĵ + 5k̂ =

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 5î + 2ĵ + 6k̂ and is

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

A. 
2î - 6ĵ + k̂

√41

B. 
2î - 3ĵ

√13

https://dl.doubtnut.com/l/_NpwU5wo6z4bR
https://dl.doubtnut.com/l/_U7TqDfkC1mUH
https://dl.doubtnut.com/l/_d3iMyDEjvMIB


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

Answer: c

| | | | | | | | | | |

( )
( )
( )
( )

https://dl.doubtnut.com/l/_d3iMyDEjvMIB
https://dl.doubtnut.com/l/_t3QkueLXea6W


Watch Video Solution

313. 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. 4î - ĵ + 4k̂

B. 3î + ĵ - 3k̂

C. 2î + ĵ - 2k̂

D. 4î + ĵ - 4k̂

Answer: a

Watch Video Solution

314. Let two non-collinear unit vector âandb̂ form an acute angle. A point

P moves so that at any tgiem t,  the position vector OP(whereO is the

origin) is given by âcott + b̂sint
.
WhenP is farthest from origin O,  let M be

https://dl.doubtnut.com/l/_t3QkueLXea6W
https://dl.doubtnut.com/l/_tE0xA7Fc9FMl
https://dl.doubtnut.com/l/_beuQmJPWfTgK


the length of OPandû be the unit vector along OP
.
 Then 

û =
â + b̂

â + b̂
andM = 1 + â

.

b̂
1 / 2

 û =
â - b̂

â - b̂
andM = 1 + â

.

b̂
1 / 2

û =
â + b̂

â + b̂
andM = 1 + 2â

.

b̂
1 / 2

 û =
â - b̂

â - b̂
andM = 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

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

| |
( )

| |
( )

| |
( )

| |
( )

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) ( ) ( )

https://dl.doubtnut.com/l/_beuQmJPWfTgK
https://dl.doubtnut.com/l/_jztCtWmCXrf1


→
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

View Text 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 ′
.

If AD′  makes a right angle with the side AB,  then the cosine of the angel 

α is given by a. 
8
9

 b. 
√17

9
 c. 

1
9

 d. 
4√5

9

https://dl.doubtnut.com/l/_jztCtWmCXrf1
https://dl.doubtnut.com/l/_uRfP4iUX5Gcx


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 

-2i - j, 4i, 3i + 3jand - 3j + 2j,  respectively. The quadrilateral PQRS must

be a Parallelogram, which is neither a rhombus nor a rectangle Square

Rectangle, but not a square Rhombus, but not a square

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

B. square

C. rectangle, but not a square

https://dl.doubtnut.com/l/_uRfP4iUX5Gcx
https://dl.doubtnut.com/l/_X1ELh5tjvetX


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/_X1ELh5tjvetX
https://dl.doubtnut.com/l/_B2AhZynUP1Vr


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 = b2ĵ + b3k̂ and →c = c1î + c2ĵ + c3k̂ gve

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

https://dl.doubtnut.com/l/_HeoXe6Yj1e0b
https://dl.doubtnut.com/l/_VQujwnWPMHkL


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

→
bis

π
6

, then prove that 

a1 a2 a3

b1 b2 b3

c1 c2 c3

p =
1
4

a2
1 + a2

2 + a2
3 b2

1 + b2
2 + b2

3

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. in�nite

A. one

B. two

https://dl.doubtnut.com/l/_VQujwnWPMHkL
https://dl.doubtnut.com/l/_WbgJw3mZ24RR


C. three

D. in�nite

Answer: b

Watch Video Solution

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

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

2
3

 is

A. 2î + 3ĵ - 3k̂

B. 2î + 3ĵ + 3k̂

C. -2î - ĵ + 5k̂

D. 2î + ĵ + 5k̂

Answer: a,c

Watch Video Solution

√

https://dl.doubtnut.com/l/_WbgJw3mZ24RR
https://dl.doubtnut.com/l/_yYDhEKyVMour


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

equal to any of the remaining three ? a.→u. →v × →w  b. →v × →w . →u c. 

→v . →u × →w  d. →u × →v . →w

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? a.→u →v × →w  b. 

→u. →v . →w c. →u. →v →w d. →u × →v . →w

A. →u. →v × →w

B. →u. →v . →w

( )

( ) ( ) ( )

( )

( )

https://dl.doubtnut.com/l/_cV3kSJOpRpJm
https://dl.doubtnut.com/l/_SXTDUCO8EecD


C. →u. →v →w

D. →u × →v . Vecw

Answer: a,c

Watch Video Solution

( )

( )

325. Let A = {2, 3, 4}, B = {7, 8, 9, 10} and f = {(2, 7), (3, 8), (4, 9)} be a

function from A to B. Show that f is one to one but not onto function.

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

( )

( )

( )

https://dl.doubtnut.com/l/_SXTDUCO8EecD
https://dl.doubtnut.com/l/_tpJwLCyfoJS0
https://dl.doubtnut.com/l/_ufWR2ILBc9X0


Answer: a,c,d

Watch Video Solution

327. Let 
→
A be a vector parallel to the line of intersection of planes 

P1andP2

.
 Plane P1 is parallel to vectors 2ĵ + 3k̂and4ĵ - 3kandP2 is parallel

to ĵ - k̂and3î + 3ĵ
.
 Then the angle betweenvector 

→
A and a given vector 

2î + ĵ - 2k̂ is π /2 b. π /4 c. π /6 d. 3π /4

A. π /2

B. π /4

C. π /6

D. 3π /4

Answer: b,d

Watch Video Solution

https://dl.doubtnut.com/l/_ufWR2ILBc9X0
https://dl.doubtnut.com/l/_PiDfp0xnT8Qj


328. The unit vector parallel to the resultant of the vectors

î + ĵ + k̂ and î - 2ĵ + k̂ is:

A. ĵ - k̂

B. - î + ĵ

C. î - ĵ

D. - ĵ + k̂

Answer: a,d

Watch Video Solution

329. Let →x , →y and →z  be three vector each of magnitude √2 and the angle

between each pair of them is 
π
3

.  if vcea 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( ) ( )

https://dl.doubtnut.com/l/_isq4lP68TxLX
https://dl.doubtnut.com/l/_0lpP2DplvP7a


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 ΔPQR be a triangle Let 

→a =
¯
QR,

→
b =

¯
RP and →c =

¯
PQ if →a = 12,

→
b = 4√3 and

→
b. →c = 24, then

which of the following is (are ) true ?

A. 

→c 2

2
- →a = 12

B. 

→c 2

2
- →a = 30

C. →a × →vb + →c × →a = 48√3

D. →a.
→
b = - 72

| | | |

| |
| |

| |
| |

| |

https://dl.doubtnut.com/l/_0lpP2DplvP7a
https://dl.doubtnut.com/l/_tJ4F8wpV32gV


Answer: a,c,d

Watch Video Solution

331. Draw the graph of y = loge( − x), �ip the graph of y = logex over the y-

axis

Watch Video Solution

332. Find the derivative of y = lnx2

Watch Video Solution

333. Find the derivative of y = 2ln 3x2 − 1

Watch Video Solution

( )

https://dl.doubtnut.com/l/_tJ4F8wpV32gV
https://dl.doubtnut.com/l/_PHAAUenBVSw0
https://dl.doubtnut.com/l/_47SywgGYeQJW
https://dl.doubtnut.com/l/_H0xUmQ9ksdjh


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

î - 2ĵ

√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 = î + 2ĵ + 3k̂ be three given vectors.

If →r  is a vector such that →r ×
→
b = →c ×

→
b and →r . →a = 0 then �nd the value of

→r .
→
b.

Watch Video Solution

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

| | | | | | | |

https://dl.doubtnut.com/l/_n7WNZA8rV5GY
https://dl.doubtnut.com/l/_DnceZ1nL7yba
https://dl.doubtnut.com/l/_hBAbH5g9tVCE


337. Let→a,
→
b, and →c  be three non-coplanar ubit vectors such the angle

between every pair of them is 
π
3

. if →a ×
→
b +

→
b × →c = p→a + q

→
b + r→c ,

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

q2  is

Watch Video Solution

https://dl.doubtnut.com/l/_65zsVBJsQzcz

