
MATHS

BOOKS - RD SHARMA MATHS (ENGLISH)

VECTOR OR CROSS PRODUCT

Others

1. If  are three vectors, �nd

the area of the parallelogram having diagonals (  and (

.

Watch Video Solution

→
a = 2 î − 3ĵ + k̂, b̂ = − î + k̂,

→
c = 2ĵ − k̂

→
a +

→
b )

→
b +

→
c )

2. The two adjacent sides of a parallelogram are  and 

 . Find the unit vector parallel to one of its diagonals. Also,

2 î − 4ĵ + 5k̂

î − 2ĵ − 3k̂

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_2CHTMH5d2ypP
https://dl.doubtnut.com/l/_THzqXhMtZzEW


�nd its area.

Watch Video Solution

3. If  are three unit vectors such that 

 . Show that  from

an orthonormal right handed triad of unit vectors.

Watch Video Solution

→
a ,

→
b ,

→
c

→
a ×

→
b =

→
c ,

→
b ×

→
c =

→
a ,

→
c ×

→
a =

→
b

→
a ,

→
b ,

→
c

4. Find a unit vector perpendicular to the plane  where the

coordinates of  and C are  and 

Watch Video Solution

ABC,

A, B A(3, − 1, 2), B(1, − 1, − 3)

C(4, − 3, 1).

5. Find the angle between two vectors  and  if  .

Watch Video Solution

→
a

→
b ,

∣
∣
∣
→
a ×

→
b

∣
∣
∣

=
→
a .

→
b

https://dl.doubtnut.com/l/_THzqXhMtZzEW
https://dl.doubtnut.com/l/_E5L9ljYDuFka
https://dl.doubtnut.com/l/_odq3W5FYKyDg
https://dl.doubtnut.com/l/_8XKk04JnyOjo


6. If  , then show that  where 

is any scalar.

Watch Video Solution

→
a ×

→
b =

→
b ×

→
c ≠ 0

→
a +

→
c = m

→
b , m

7. If  and  �nd the angle between 

 and  .

Watch Video Solution

|a| = 2, |b| = 7
→
a x

→
b = 3 î + 2ĵ + 6k̂,

→
a

→
b

8. If 

compute  and  and verify that these

are not equal.

View Text Solution

→
a = 2 î + 5ĵ = 7k̂,

→
b = − 3ĵ + k̂and

→
c = î − 2ĵ − 3k̂,

(
→
a ×

→
b ) ×

→
c

→
a × (

→
b ×

→
c )

https://dl.doubtnut.com/l/_8XKk04JnyOjo
https://dl.doubtnut.com/l/_vlC70quP88at
https://dl.doubtnut.com/l/_Q8VdJbLf6EGL
https://dl.doubtnut.com/l/_UFS139YvRgm4


9. If  and  �nd 

Watch Video Solution

∣
∣
→
a ∣

∣ = 2,
∣
∣
∣

→
b

∣
∣
∣

= 5
∣
∣
∣
→
a ×

→
b

∣
∣
∣

= 8,
→
a .

→
b .

10. If  and  �nd 

Watch Video Solution

∣
∣
→
a ∣

∣ = √26,
∣
∣
∣

→
b

∣
∣
∣

= 7
∣
∣
∣
→
a ×

→
b

∣
∣
∣

= 35,
→
a

.
→
b .

11. De�ne  and prove that  where  is

the angle between  and ) .

Watch Video Solution

→
a ×

→
b

∣
∣
∣
→
a ×

→
b

∣
∣
∣

= (
→
a .

→
b tan θ, θ

→
a

→
b

12. Find the area of the triangle formed by  when 

Watch Video Solution

O, A, B

→
OA = î + 2ĵ + 3k̂,

→
OB = − 3 î − 2ĵ + k̂.

https://dl.doubtnut.com/l/_cyBIkUPkIyau
https://dl.doubtnut.com/l/_JUMVqUwRTdYz
https://dl.doubtnut.com/l/_WjrcDzjWjr27
https://dl.doubtnut.com/l/_jOfCqnAOKUQn


13. If  and  , then �nd  . Verify

that  and  are perpendicular to each other.

Watch Video Solution

→
a = î − 2ĵ + 3k̂,

→
b = 2 î + 3ĵ − 5k̂

→
a x

→
b

→
a

→
a x

→
b

14. If  are the lengths of sides,  and  of a triangle 

 prove that  and deduce that

Watch Video Solution

a, b, c BC, CA AB

ABC,
→
BC +

→
C A +

→
A B =

→
O

= = .
a

sinA

b

sinB
c

sinC

15. (22) if are unit vectors forming an angle of ; �nd the

area of the parallelogram having  as

its diagonals. (23) For any two vectors  and  , prove that

 .

Watch Video Solution

→
p and

→
q 30∘

→
a =

→
p + 2

→
q and

→
b = 2

→
p +

→
q

→
a

→
b

∣
∣
∣
→
a ×

→
b

∣
∣
∣

2

=
∣
∣ 
∣
∣

→
a ⋅

→
a

→
a ⋅

→
b

→
b ⋅

→
a

→
b ⋅

→
b

∣
∣ 
∣
∣

https://dl.doubtnut.com/l/_SwUJXoiD93P7
https://dl.doubtnut.com/l/_tNQUQeOAkr9U
https://dl.doubtnut.com/l/_yiDkjqlhYK0I


16. If  and  are unit vectors forming an angle of  �nd the area of

the parallelogram having  and  is its

diagonals.

Watch Video Solution

→
p

→
q 300;

→
a =

→
p + 2

→
q

→
b = 2

→
p +

→
q

17. Find a unit vector perpendicular to each of the vectors

 where  and  .

Watch Video Solution

→
a +

→
b and

→
a −

→
b

→
a = 3 î + 2ĵ + 2k̂

→
b = î + 2ĵ − 2k̂

18. Find the area of the parallelogram whose diagonals are : 

and 

Watch Video Solution

4 î − ĵ − 3k̂

−2 î + ĵ − 2k̂

https://dl.doubtnut.com/l/_z5UtTdTt0QUZ
https://dl.doubtnut.com/l/_BG6MEoivg3jG
https://dl.doubtnut.com/l/_Kb1lVImcseUZ


19. Find Find the area of the parallelogram determined by the vectors: 2 ˆ

i + ˆ j + 3 ˆ k a n d ˆ i − ˆ j `3

Watch Video Solution

20. Find a vector of magnitude 49, which is perpendicular to both the

vectors  and 3  . Find a vector whose length is 3

and which is perpendicular to the vector  and 

 .

Watch Video Solution

2 î + 3ĵ + 6k̂ î − 6ĵ + 2k̂

→
a = 3 î + ĵ − 4k̂

→
b = 6 î + 5ĵ − 2k̂

21. If  and  �nd 

Watch Video Solution

→
a = 3 î − ĵ − 2k̂

→
b = 2 î + 3ĵ + k̂,

(
→
a + 2

→
b ) × (2

→
a −

→
b ).

https://dl.doubtnut.com/l/_jWB2ZF9nqTf0
https://dl.doubtnut.com/l/_oU5o8fCxkeP8
https://dl.doubtnut.com/l/_8wbMrUkYwo07


22. If  and  �nd 

Watch Video Solution

→
a = 3 î − 2k̂

→
b = − î + 3k̂,

∣
∣
∣
→
a ×

→
b

∣
∣
∣

23. Using vectors: Prove that if a,b,care the lengths of three sides of a

triangle then its area  is given by  where

2s=a+b+c

Watch Video Solution

Δ Δ = √s(s − a)(s − b)(s − c)

24. Prove by vector method that the parallelogram on the same base and

between the same parallels are equal in area.

Watch Video Solution

25. If  are the mid-points of the sides 

respectively of a triangle  prove by vector method that 

D, E, F BC, CAandAB

ABC,

https://dl.doubtnut.com/l/_V5wGdcifkyvG
https://dl.doubtnut.com/l/_MhOD7pPPYtul
https://dl.doubtnut.com/l/_SCURkwePefQ8
https://dl.doubtnut.com/l/_JWUrQc1IviWW


Watch Video Solution

AreaofDEF = (areaofABC).
1

4

26. Let  is origin. Let

 denote the area of th quadrilateral  denote the area of teh

parallelogram with  as adjacent sides. Prove that 

Watch Video Solution

→
OA =

→
a ,

→
OB = 10

→
a + 2

→
b , and

→
OC = bwhereO

p OABCandq

OAandOC p = 6q.

27.  is quadrilateral such that 

 Show that he area of the

quadrilateral 

Watch Video Solution

ABCD

→
A B =

→
b ,

→
A D =

→
d ,

→
A C = m

→
b + p

→
..

ABCDis |m + p|
∣
∣
∣

→
b ×

→
d

∣
∣
∣
.

1
2

28. If  are three vectors such that  , then

prove that 

→
a ,

→
b ,

→
c

→
a +

→
b +

→
c =

→
0

→
a ×

→
b =

→
b ×

→
c =

→
c ×

→
a

https://dl.doubtnut.com/l/_JWUrQc1IviWW
https://dl.doubtnut.com/l/_hCFDvWMc4Rvj
https://dl.doubtnut.com/l/_ctDss7zzpy9W
https://dl.doubtnut.com/l/_6MnZhOKD9s1h


Watch Video Solution

29. Prove that the normal to the plane containing three points whose

position vectors are  lies in the direction 

Watch Video Solution

→
a ,

→
b ,

→
c

→
b ×

→
c +

→
c ×

→
a +

→
a ×

→
b .

30. If  , show that 

 for some scalar 

Watch Video Solution

→
a ×

→
b =

→
a ×

→
c ,

→
a ≠

→
0 and

→
b ≠

→
c

→
b =

→
c + t

→
a t.

31. For any two vectors  , show that 

Watch Video Solution

→
a and

→
b

(1 + ∣
∣
→
a ∣

∣
2
)(1 +

∣
∣
∣

→
b

∣
∣
∣

2

) = {(1 +
→
a .

→
b )2∣

∣
∣
→
a +

→
b + (

→
a ×

→
b )

∣
∣
∣

2

https://dl.doubtnut.com/l/_6MnZhOKD9s1h
https://dl.doubtnut.com/l/_px2SNwYgB99d
https://dl.doubtnut.com/l/_1TBtHejZEZ1X
https://dl.doubtnut.com/l/_x8jc6QndlJZl
https://dl.doubtnut.com/l/_PLvW41sl3E7U


32. If  are the position vectors of the vertices  of a

triangle  show that the area triangle 

 Deduce the condition for

points  to be collinear.

Watch Video Solution

→
a ,

→
b ,

→
c A, B, C

ABC,

ABCis
∣
∣
∣
→
a ×

→
b +

→
b ×

→
c +

→
c ×

→
a

∣
∣
∣
.

1

2
→
a ,

→
b ,

→
c

33. For any three vectors  show that 

Watch Video Solution

→
a ,

→
b ,

→
c

→
a × (

→
b +

→
c ) +

→
b × (

→
c +

→
a ) +

→
c × (

→
a +

→
b ) =

→
0

34. Show that perpendicular distance of the point  from the line joining

 is 

Watch Video Solution

→
c

→
a and

→
b

∣
∣
∣

→
b ×

→
c +

→
c ×

→
a +

→
a ×

→
b

∣
∣
∣

→
b −

→
a

∣
∣
∣

https://dl.doubtnut.com/l/_PLvW41sl3E7U
https://dl.doubtnut.com/l/_zfrw8pf0xynd
https://dl.doubtnut.com/l/_S3XklyvHJ2uC
https://dl.doubtnut.com/l/_DBOfMtYCaY0q


35. Prove that the points  with position vectors 

respectively are collinear if and only if

Watch Video Solution

A, BandC
→
a ,

→
b and

→
c

→
a ×

→
b +

→
b ×

→
c +

→
c ×

→
a =

→
0 .

36. Let  are three non-zero vectors such that 

 prove that  are mutually at

right angles such that 

Watch Video Solution

→
a ,

→
b ,

→
c

→
a ×

→
b =

→
c and

→
b ×

→
c =

→
a ;

→
a ,

→
b ,

→
c

∣
∣
∣

→
b

∣
∣
∣

= 1and∣
∣
→
c ∣

∣ = ∣
∣
→
a ∣

∣.

37. If  are three vectors such that  and 

 , then show that  .

Watch Video Solution

→
a ,  

→
b ,  

→
c

→
a . 

→
b =

→
a . 

→
c

→
a   ×  

→
b =

→
a   ×  

→
c ,  

→
a   ≠ 0

→
b =

→
c

https://dl.doubtnut.com/l/_DBOfMtYCaY0q
https://dl.doubtnut.com/l/_Wn8JCB2eK17n
https://dl.doubtnut.com/l/_TEdjlOsYlhSP


38. If  are three vectors such that 

, �nd the angle between 

Watch Video Solution

→
a ,

→
b ,

→
c

∣
∣
∣
→
a +

→
b +

→
c

∣
∣
∣

= 1,
→
c = λ(

→
a ×

→
b )and∣

∣
→
a ∣

∣ = ,
∣
∣
∣

→
b

∣
∣
∣

= , ∣
∣
→
c ∣

∣ =
1

√2

1

√3
→
a and

→
b .

39. Let  be three

vectors. Find vector  which satis�es 

Watch Video Solution

→
a = 2 î + k̂,

→
b = î + ĵ + k̂and

→
c = 4 î − 3ĵ + 7k̂

→
r

→
r ×

→
b =

→
c ×

→
b and

→
r

.
→
a = 0.

40. A triangle  is determined by the vectors  as shown if �g.

Show that the triangle has the area  given by 

Watch Video Solution

OAB
→
a and

→
b

√|a|2|b|2 − (a. b)2.
1

2

https://dl.doubtnut.com/l/_PYjMYgaSty7e
https://dl.doubtnut.com/l/_38zvP8oPLrva
https://dl.doubtnut.com/l/_9xtWcWK2FXpM


41. If  be any four points in space, prove that 

 (Area of triangle ABC)

Watch Video Solution

A, B, C, D

∣
∣
∣

→
A B ×

→
C D +

→
BC ×

→
A D +

→
C A ×

→
BD

∣
∣
∣

= 4

42. If  are three non coplanar vectors, then prove that 

Watch Video Solution

→
a ,

→
b and

→
c

→
d = (

→
b ×

→
c ) + (

→
c ×

→
a ) + (

→
a ×

→
b

→
a .

→
d

[
→
a

→
b

→
c ]

→
b .

→
d

[
→
a

→
b

→
c ]

→
c .

→
d

[
→
a

→
b

→
c ]

43. Let  be unit vectors such that  and the

angle between  is 

Watch Video Solution

→
a ,

→
b ,

→
c

→
a

.
→
b =

→
a

.
→
c = 0

→
b and

→
c , showthat

→
a = ± 2(

→
b ×

→
c ).

π

6

https://dl.doubtnut.com/l/_7Lj2xUzrFr5I
https://dl.doubtnut.com/l/_IhBkmNY5MAjQ
https://dl.doubtnut.com/l/_hPyxUZCWLToe


44. Prove by vector method that sin(A-B)=sinAcosB-cosAsinB and

sin(A+B)=sinAcosB+cosAsinB

Watch Video Solution

45. In a triangle  prove by vector method that 

Watch Video Solution

ABC,

= =
a

sinA

b

sinB

c

sinC

46. Show that 

Watch Video Solution

(
→
a ×

→
b )

2

= ∣
∣
→
a ∣

∣
2∣
∣
∣

→
b

∣
∣
∣

2

− (
→
a

.
→
b )

2

=
∣
∣ 
∣
∣

→
a .

→
a

→
a .

→
b

→
a .

→
b

→
b .

→
b

∣
∣ 
∣
∣

47. Given 

Watch Video Solution

∣
∣
→
a ∣

∣ = 10,
∣
∣
∣

→
b

∣
∣
∣

= 2and
→
a

.
→
b = 12, find

∣
∣
∣
→
a ×

→
b

∣
∣
∣
.

https://dl.doubtnut.com/l/_zvMLiQ5Mnk4y
https://dl.doubtnut.com/l/_C8TGvVNxgo4B
https://dl.doubtnut.com/l/_cokc05c2fJLo
https://dl.doubtnut.com/l/_foDQCWObWlQm


48. If  are the

vertices of a quadrailateral  �nd its area.

Watch Video Solution

A(0, 1, 1), B(2, 3, − 2), C(22, 19, − 5)andD(1, − 12, 1)

ABCD,

49. Find the area of the parallelogram determined by the vectors

Watch Video Solution

î + 2ĵ + 3k̂and3 î − 2ĵ + k̂.

50. Find a unit vector perpendicular to the plane  where the

coordinates of  and C are  and 

Watch Video Solution

ABC,

A, B A(3, − 1, 2), B(1, − 1, − 3)

C(4, − 3, 1).

https://dl.doubtnut.com/l/_foDQCWObWlQm
https://dl.doubtnut.com/l/_EIpxogoZE0AY
https://dl.doubtnut.com/l/_qJh9R0NrcgQ6
https://dl.doubtnut.com/l/_yrvazQX0pG58


51. Find a vector of magnitude 9, which is perpendicular to both vectors

 .

Watch Video Solution

4 î − ĵ + 3k̂and − 2 î + ĵ − 2k̂

52. Find a unit vector perpendicular to both the vectors

Watch Video Solution

î − 2ĵ + 3k̂andî + 2ĵ − k̂.

53. For any vector  prove that 

Watch Video Solution

→
a ,

∣
∣
→
a × î∣∣

2
+ ∣

∣
→
a × ĵ∣∣

2
+ ∣

∣
→
a × k̂∣

∣
2

= 2∣
∣
→
a ∣

∣
2

54. Find the magnitude of  give by→
a

→
a = ( î + 2ĵ − 2k̂) × ( − î + 3k̂)

https://dl.doubtnut.com/l/_QZt84alntRMs
https://dl.doubtnut.com/l/_smJv4yKdLgDX
https://dl.doubtnut.com/l/_FLXA9O2aEvpP
https://dl.doubtnut.com/l/_t49mPYDVSnEi


Watch Video Solution

55. Find 

Watch Video Solution

→
a ×

→
b ,   if  

→
a = 2 î + k̂ and 

→
b = î + ĵ + k̂.

56. Find  and  if 

Watch Video Solution

λ μ (2 î + 6ĵ + 27k̂) × ( î + λĵ + μk̂) = 0̂.

57. If  �nd the value of 

Watch Video Solution

→
r = xî + yĵ + zk̂, (

→
r × î)

.

(
→
r × ĵ) + xy.

58. Find a unit vector perpendicular to each of the vectors 

and  , where  .

Watch Video Solution

(
→
a +

→
b )

(
→
a −

→
b )

→
a = î + ĵ + k̂,

→
b = î + 2ĵ + 3k̂

https://dl.doubtnut.com/l/_t49mPYDVSnEi
https://dl.doubtnut.com/l/_6vlBrB5vJGAa
https://dl.doubtnut.com/l/_FkB5BXwVhM2c
https://dl.doubtnut.com/l/_0zvBhesi4wqR
https://dl.doubtnut.com/l/_eYYfZSmHpg9d


59. Let  Find a vector 

which is perpendicular to both 

Watch Video Solution

→
a = î − ĵ,  

→
b = 3ĵ − k̂ and 

→
c = 7 î − k̂.

→
d

→
a  and 

→
b ,  and 

→
c

.
→
d = 1.

60. Show that the area of a parallelogram having diagonals

 is  square units.

Watch Video Solution

3 î + ĵ − 2k̂ and  î − 3ĵ + 4k̂ 5√3

61. Find the area of the triangle whose vertices are

Watch Video Solution

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

https://dl.doubtnut.com/l/_eYYfZSmHpg9d
https://dl.doubtnut.com/l/_50iFfVzJ2NmP
https://dl.doubtnut.com/l/_OlAKVBvW1xR5
https://dl.doubtnut.com/l/_QHmaIOQ3zvpE


62. If  show that  is

parallel to 

Watch Video Solution

→
a ×

→
b =

→
c ×

→
d  and 

→
a ×

→
c =

→
b ×

→
d ,

→
a −

→
d

→
b −

→
c , where 

→
a ≠

→
d  and 

→
b ≠

→
c

63. Prove that  and interpret it

geometrically.

Watch Video Solution

(
→
a −

→
b ) × (

→
a +

→
b ) = 2(

→
a ×

→
b )

64. If  are given vectors, then �nd vector 

satisying the equation 

Watch Video Solution

→
a = î + ĵ + k̂,  

→
c = ĵ − k̂

→
b

→
a ×

→
b =

→
c  and 

→
a

.
→
b = 3.

65. If �nd

Watch Video Solution

→
a = î + 3ĵ − 2k̂ and 

→
b = − î + 3k̂,  

∣
∣
∣
→
a ×

→
b

∣
∣
∣
.

https://dl.doubtnut.com/l/_JhJ5JStDqJpB
https://dl.doubtnut.com/l/_crz1jfql6pWj
https://dl.doubtnut.com/l/_sRIojObrL4My
https://dl.doubtnut.com/l/_PgGZJEigMpTk


66. If  �nd the value of 

Watch Video Solution

→
a = 3 î + 4ĵ and 

→
b = î + ĵ + k̂,

∣
∣
∣
→
a ×

→
b

∣
∣
∣
.

67. If  �nd the magnitude of 

Watch Video Solution

→
a = 2 î + k̂,  

→
b = î + ĵ + k̂,

→
a ×

→
b .

68. Find a unit vector perpendicular to both the vectors

Watch Video Solution

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

69. Find a unit vector perpendicular to the plane containing the vectors

Watch Video Solution

→
a = 2 î + ĵ + k̂ and 

→
b = î + 2ĵ + k̂.

https://dl.doubtnut.com/l/_PgGZJEigMpTk
https://dl.doubtnut.com/l/_MHYegaTTzw3Y
https://dl.doubtnut.com/l/_uDQushlVNKEx
https://dl.doubtnut.com/l/_542uXlJww3wv
https://dl.doubtnut.com/l/_PdgJMSxAqQ9S


70. Find the magnitude of vector 

Watch Video Solution

→
a = (3k̂ + 4ĵ) × ( î + ĵ − k̂).

71. If 

Watch Video Solution

→
a = 4 î + 3ĵ + k̂ and 

→
b = î − 2k̂ then f ∈ d 

∣
∣
∣
2
→
b ×

→
a

∣
∣
∣
.

72. If  ,�nd

Watch Video Solution

→
a = 3 î − ĵ − 2k̂ and 

→
b = 2 î + 3ĵ + k̂

(
→
a + 2

→
b ) × (2

→
a −

→
b ).

73. Find a vector of magnitude 49, which is perpendicular to both the

vectors 

Watch Video Solution

2 î + 3ĵ + 6k̂ and 3 î − 6ĵ + 2k̂.

https://dl.doubtnut.com/l/_PdgJMSxAqQ9S
https://dl.doubtnut.com/l/_eQSquC48XXeT
https://dl.doubtnut.com/l/_OqdZ55LY9wVl
https://dl.doubtnut.com/l/_GaJTm3AhxriO
https://dl.doubtnut.com/l/_r4mAKC0xlKw4


74. Find a vector whose length is 3 and which is perpendicular to the

vector 

Watch Video Solution

→
a = 3 î + ĵ − 4k̂ and 

→
b = 6 î + 5ĵ − 2k̂.

75. Find the area of the parallelogram determined by the vectors:

Watch Video Solution

2 î and 3ĵ

76. Find the area of the parallelogram determined by the vectors:

Watch Video Solution

2 î + ĵ + 3k̂ and  î − ĵ

https://dl.doubtnut.com/l/_r4mAKC0xlKw4
https://dl.doubtnut.com/l/_ZCvPHIg7AEPC
https://dl.doubtnut.com/l/_5DsBqcjQGJfn
https://dl.doubtnut.com/l/_x9DmWwlBcIzO


77. Find the area of the parallelogram determined by the vectors:

Watch Video Solution

3 î + ĵ − 2k̂ and  î − 3ĵ + 4k̂

78. Find the area of the parallelogram determined by the vectors:

Watch Video Solution

î − 3ĵ + k̂ and  î + ĵ + k̂.

79. Find the area of the parallelogram whose diagonals are:

Watch Video Solution

4 î − ĵ − 3k̂ and − 2 î + ĵ − 2k̂

80. Find the area of the parallelogram whose diagonals are:

2 î + k̂ and  î + ĵ + k̂

https://dl.doubtnut.com/l/_jxLkuaHDcNyh
https://dl.doubtnut.com/l/_k2qIKiCUWvkQ
https://dl.doubtnut.com/l/_bDAl1tL1XlJb
https://dl.doubtnut.com/l/_DUuLYSjiaAYX


Watch Video Solution

81. Find the area of the parallelogram whose diagonals are:

Watch Video Solution

3 î + 4ĵ and  î + ĵ + k̂

82. If 

compute  and  and verify that these are not

equal.

Watch Video Solution

a = 2i + 5j − 7k,  b = − 3i + 4j + k and c = i − 2j − 3k,

(
→
a ×

→
b ) ×

→
c a × (b × c)

83. If  �nd 

Watch Video Solution

∣
∣
→
a ∣

∣ = 2,  
∣
∣
∣

→
b

∣
∣
∣

= 5 and 
∣
∣
∣
→
a ×

→
b

∣
∣
∣

= 8,
→
a .

→
b

https://dl.doubtnut.com/l/_DUuLYSjiaAYX
https://dl.doubtnut.com/l/_AIXnWTJjqUKw
https://dl.doubtnut.com/l/_n7VBWQWrozrN
https://dl.doubtnut.com/l/_4dQMEnPNkwoA


84. Show that the vectors

are mutually perpendicular unit vectors.

Watch Video Solution

→
a = (2 î + 3ĵ + 6k̂),

→
b = (3 î − 6ĵ + 2k̂),

→
c = (6 î + 2ĵ − 3k̂)

1

7

1

7

1

7

85. If  , t h e n �nd

Watch Video Solution

∣
∣
→
a ∣

∣ = 13,  
∣
∣
∣

→
b

∣
∣
∣

= 5 and 
→
a

.
→
b = 60

∣
∣
∣
→
a ×

→
b

∣
∣
∣
.

86. If  then show that 

 is any scalar.

Watch Video Solution

→
a ×

→
b =

→
b ×

→
c ≠ 0,

→
a +

→
c = m

→
b ,  where m

87. Find the angle between two vectors  if 

Watch Video Solution

→
a  and 

→
b ,

∣
∣
∣
→
a ×

→
b

∣
∣
∣

=
→
a

.
→
b .

https://dl.doubtnut.com/l/_r72hUQTWxi1q
https://dl.doubtnut.com/l/_9rf0fJtrtn5E
https://dl.doubtnut.com/l/_NQOkzcyDjEFE
https://dl.doubtnut.com/l/_vJzDivD1Bgg4


88. If  �nd the angle

between 

Watch Video Solution

∣
∣
→
a ∣

∣ = 2,  
∣
∣
∣

→
b

∣
∣
∣

= 7 and 
→
a ×

→
b = 3 î + 2ĵ + 6k̂,

→
a  and 

→
b .

89. What inference can you draw if 

Watch Video Solution

→
a ×

→
b =

→
0  and 

→
a

.
→
b = 0.

90. If  are three unit vecrtors such that 

 Show that 

form an orthonormal right handed triad of unit vectors.

Watch Video Solution

→
a ,  

→
b ,  

→
c

→
a ×

→
b =

→
c ,  

→
b ×

→
c =

→
a ,  

→
c ×

→
a =

→
b

→
a ,  

→
b ,  

→
c

https://dl.doubtnut.com/l/_vJzDivD1Bgg4
https://dl.doubtnut.com/l/_ChUMYtxlkAhw
https://dl.doubtnut.com/l/_4ZxMHJqkaBky
https://dl.doubtnut.com/l/_QdVnrn7CqV6w


91. Find a unit vector perpendicular to the plane ABC, where the

coordinates of  are 

Watch Video Solution

A,  B,  and C

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

92. If  are the lengths of sides,  and  of a triangle 

 prove that  and deduce that

Watch Video Solution

a, b, c BC, CA AB

ABC,
→
BC +

→
C A +

→
A B =

→
O

= = .
a

sinA

b

sinB

c

sinC

93. If  then �nd 

verify that  are perpendicular to each other.

Watch Video Solution

→
a = î − 2ĵ + 3k̂,  and 

→
b = 2 î + 3ĵ − 5k̂,

→
a ×

→
b .

→
a  and 

→
a ×

→
b

https://dl.doubtnut.com/l/_jCvd2CjBGKpI
https://dl.doubtnut.com/l/_88zA9dMRltXD
https://dl.doubtnut.com/l/_0xl54AjqJJhF


94. For any two vectors  prove that 

Watch Video Solution

→
a  and 

→
b

∣
∣
∣
→
a ×

→
b

∣
∣
∣

2

=
∣
∣ 
∣
∣

→
a .

→
a

→
a .

→
b

→
b .

→
a

→
b .

→
b

∣
∣ 
∣
∣

95. prove that  is the angle between 

Watch Video Solution

∣
∣
∣
→
a ×

→
b

∣
∣
∣

= (
→
a

.
→
b )tanθ,  where θ

→
a  and 

→
b .

96. If  ,�nd 

Watch Video Solution

∣
∣
→
a ∣

∣ = √26,  
∣
∣
∣

→
b

∣
∣
∣

= 7 and 
∣
∣
∣
→
a ×

→
b

∣
∣
∣

= 35
→
a

.
→
b .

97. Find the area of the triangle formed by

O,  A,  B when OA = î + 2ĵ + 3k̂,  OB = − 3 î − 2ĵ + k̂.

https://dl.doubtnut.com/l/_mhvW0zJnnqm3
https://dl.doubtnut.com/l/_PKnyM4j1JNiD
https://dl.doubtnut.com/l/_3sIZz73xOdsf
https://dl.doubtnut.com/l/_Onlctyt7oZn2


Watch Video Solution

98. Let 

�nd a vector  which is perpendicular to both  and  and

Watch Video Solution

→
a = î + 4ĵ + 2k̂,  

→
b = 3 î − 2ĵ + 7k̂ and 

→
c = 2 î − ĵ + 4k̂.

→
d

→
a

→
b

→
c

→
d = 15.

99. Find a unit vector perpendicular to each of the vectors

Watch Video Solution

→
a +

→
b  and 

→
a −

→
b ,  where 

→
a = 3 î + 2ĵ + 2k̂ and 

→
b = î + 2ĵ − 2k̂.

100. Using vectors, �nd the area of triangle with vertices

.

Watch Video Solution

A(2, 3, 5), B(3, 5, 8) and C(2, 7, 8)

https://dl.doubtnut.com/l/_Onlctyt7oZn2
https://dl.doubtnut.com/l/_mTgaAZwTyjuI
https://dl.doubtnut.com/l/_tO1lp9wnR1oJ
https://dl.doubtnut.com/l/_zx8u4Z2lcYLP
https://dl.doubtnut.com/l/_Wgmwp6cXad04


101. If  are three vectors

�nd the area of the parallelogram having diagonals

Watch Video Solution

→
a = 2 î − 3ĵ + k̂,  

→
b = − î + k̂,  

→
c = 2ĵ − k̂

(
→
a +

→
b ) and (

→
b +

→
c ).

102. The two adjacent sides of a parallelogram are  and 

 . Find the unit vector parallel to one of its diagonals. Also,

�nd its area.

Watch Video Solution

2 î − 4ĵ + 5k̂

î − 2ĵ − 3k̂

103. If either  and  then  . Is Is the converse

true? Justify your answer with an example.

Watch Video Solution

→
a =

→
0

→
b =

→
0

→
a ×

→
b =

→
0

https://dl.doubtnut.com/l/_Wgmwp6cXad04
https://dl.doubtnut.com/l/_HiQeDq45otnM
https://dl.doubtnut.com/l/_ky1J97q6zbXJ


104. If  and 

 then verify that 

Watch Video Solution

→
a = a1 î + a2 ĵ + a3k̂,  

→
b = b1 î + b2 ĵ + b3k̂

→
c = c1 î + c2 ĵ + c3k̂,

→
a × (

→
b +

→
c ) =

→
a ×

→
b +

→
a ×

→
c

105. Using vectors, �nd the area of the triangle with vertices

Watch Video Solution

A(1, 1, 2),  B(2, 3, 5)and C(1, 5, 5)

106. Find all vectors of magnitude  that are perpendicular to the

plane 

Watch Video Solution

10√3

î + 2ĵ + k̂ and − î + 3ĵ + 4k̂.

107. De�ne vector product of two vectors.

https://dl.doubtnut.com/l/_AYAwI3O7BmK3
https://dl.doubtnut.com/l/_xGR7tfEw1uFN
https://dl.doubtnut.com/l/_CSoLwWJqiFiY
https://dl.doubtnut.com/l/_81RLFwJwRWQT


Watch Video Solution

108. Write the value 

Watch Video Solution

( î × ĵ)
.

k̂ + î
.

ĵ.

109. Write the value of 

Watch Video Solution

î. (ĵ × k̂) + ĵ. (k̂ × î) + k̂. (ĵ × î).

110. Write the value of 

Watch Video Solution

î. (ĵ × k̂) + ĵ. (k̂ × î) + k̂. ( î × ĵ).

111. Write the value of 

Watch Video Solution

î × (ĵ + k̂) + ĵ × (k̂ + î) + k̂ × ( î + ĵ).

https://dl.doubtnut.com/l/_81RLFwJwRWQT
https://dl.doubtnut.com/l/_DorHW2GSn8XH
https://dl.doubtnut.com/l/_vT1pspwROd6y
https://dl.doubtnut.com/l/_hl6dQyJJmxSc
https://dl.doubtnut.com/l/_GMiwCnSK6XDo
https://dl.doubtnut.com/l/_4rybZOlRzbBy


112. Write the expression for the area of the parallelogram having

 as its diagonals.

Watch Video Solution

→
a  and 

→
b

113. If  are unit vectors then write the value of 

Watch Video Solution

→
a  and 

→
b

∣
∣
∣
→
a ×

→
b

∣
∣
∣

2

+ (
→
a

.
→
b )

2

.

114. If  are two vectors of magnitudes 3 and  respectively

such that  is a unit vector. Write the angle between 

Watch Video Solution

→
a  and 

→
b

√2

3
→
a ×

→
b

→
a  and 

→
b .

115. If  �nd 

Watch Video Solution

∣
∣
→
a ∣

∣ = 10,  
∣
∣
∣

→
b

∣
∣
∣

= 2 and 
∣
∣
∣
→
a ×

→
b

∣
∣
∣

= 16
→
a

.
→
b .

https://dl.doubtnut.com/l/_4rybZOlRzbBy
https://dl.doubtnut.com/l/_K85XL8rCaTPL
https://dl.doubtnut.com/l/_Rv3oolZfSB7A
https://dl.doubtnut.com/l/_UmlNAKWiUrGh


116. For any two vectors  �nd 

Watch Video Solution

→
a  and 

→
b ,

→
a . (

→
b ×

→
a ).

117. If  are two vectors such that 

�nd the angle between  .

Watch Video Solution

→
a  and 

→
b

∣
∣
∣
→
a ×

→
b

∣
∣
∣

= 3 and 
→
a

.
→
b = 1,

→
a  and 

→
b

118. For any three vectors  write the value of 

Watch Video Solution

a, b and c

→
a × (

→
b +

→
c ) +

→
b × (

→
c +

→
a ) +

→
c × (

→
a +

→
b ).

119. For any two vectors  �n d\ 

W h Vid S l i

→
a  and 

→
b , (

→
a ×

→
b ).

→
b .

https://dl.doubtnut.com/l/_UmlNAKWiUrGh
https://dl.doubtnut.com/l/_VvvokTaJdvjx
https://dl.doubtnut.com/l/_bhXJhVjxPZ7f
https://dl.doubtnut.com/l/_OdtJEwM4AKth
https://dl.doubtnut.com/l/_O4qL9gO2R0LQ


Watch Video Solution

120. Write the value of 

Watch Video Solution

î(ĵ × k̂).

121. If  �nd

Watch Video Solution

→
a = 3 î − ĵ + 2k̂ and 

→
b = 2 î + ĵ − k̂ then (

→
a ×

→
b )

→
a .

122. Write a unit vector perpendicular to 

Watch Video Solution

î + ĵ and ĵ + k̂.

123. If , �nd 

Watch Video Solution

∣
∣
∣
→
a ×

→
b

∣
∣
∣

2

= (
→
a

.
→
b )

2

= 144 and ∣∣
→
a ∣

∣ = 4
→
b .

https://dl.doubtnut.com/l/_O4qL9gO2R0LQ
https://dl.doubtnut.com/l/_l71FmbAy62rF
https://dl.doubtnut.com/l/_dLLkvOGjBD4w
https://dl.doubtnut.com/l/_5OhJwLxmlots
https://dl.doubtnut.com/l/_In0TZyKnFstp
https://dl.doubtnut.com/l/_y0M9LB5nzjPO


124. If  then write the value of 

Watch Video Solution

→
r = xî + yĵ + zk̂, ∣

∣
→
r × î∣∣

2
.

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

�nd the angle between 

Watch Video Solution

→
a  and 

→
b

→
a ×

→
b

→
a  and 

→
b .

126. If  are two vectors such that  write the

angle between 

Watch Video Solution

→
a  and 

→
b ∣

∣
→
a ∣

∣ =
∣
∣
∣
→
a ×

→
b

∣
∣
∣
,

→
a  and 

→
b .

127. If  are unit vectors then write the value of 

Watch Video Solution

→
a  and 

→
b

∣
∣
∣
→
a ×

→
b

∣
∣
∣

2

+ (
→
a

.
→
b )

2

.

https://dl.doubtnut.com/l/_y0M9LB5nzjPO
https://dl.doubtnut.com/l/_ewV02D7Th574
https://dl.doubtnut.com/l/_NRmVOcTti7Sc
https://dl.doubtnut.com/l/_lYJdMg15GTo8


128. If  is a unit vector such that  �nd 

Watch Video Solution

a
→
a × î = ĵ

→
a . î.

129. If  is a unit vector perpendicular to the vectors  write

another unit vector perpendicular 

Watch Video Solution

→
c

→
a  and 

→
b

→
a  and 

→
b .

130. Find the angle between two vectors  with magnitudes 

 respectively and when 

Watch Video Solution

→
a  and 

→
b

1 and 2
∣
∣
∣
→
a ×

→
b

∣
∣
∣

= √3.

131. Vectors  are such that 

is a unit vector. Write the angle between 

→
a  and 

→
b ∣

∣
→
a ∣

∣ = 3,  
∣
∣
∣

→
b

∣
∣
∣

= and (
→
a ×

→
b )

2

3
→
a  and 

→
b .

https://dl.doubtnut.com/l/_lYJdMg15GTo8
https://dl.doubtnut.com/l/_BAeo5XBCH4oZ
https://dl.doubtnut.com/l/_uqeOIQ4e5kWW
https://dl.doubtnut.com/l/_jDfV0JkWlDZr
https://dl.doubtnut.com/l/_tD57A5Lurrwn


Watch Video Solution

132. Find  if 

Watch Video Solution

λ, (2 î + 6ĵ + 14k̂) × ( î − λĵ + 7k̂) =
→
0 .

133. Write the value of 

Watch Video Solution

( î × ĵ)
.

k̂ + (ĵ × k̂)
.

ĵ.

134. Find a vector of magnitude  which is perpendicular to both of

the vectors 

Watch Video Solution

√171

→
a = î + 2ĵ − 3k̂ and 

→
b = 3 î − ĵ + 2k̂.

135. If  is any vector, then 
→
a (

→
a × î)

2

+ (
→
a × ĵ)

2

+ (
→
a × k̂)

2

=

https://dl.doubtnut.com/l/_tD57A5Lurrwn
https://dl.doubtnut.com/l/_uRaZXmCohd0Y
https://dl.doubtnut.com/l/_B7ETPDXq41Yl
https://dl.doubtnut.com/l/_TEXNFLnjBaKC
https://dl.doubtnut.com/l/_OpLkCAD80ii7


A. (a) 

B. (b) 

C. (c) 

D. (d) 

Answer: null

Watch Video Solution

→
a

2

2
→
a

2

3
→
a

2

4
→
a

2

136. If  then

A. 

B. 

C. 

D. none of these

Answer: null

Watch Video Solution

→
a

.
→
b =

→
a

.
→
c  and 

→
a ×

→
b =

→
a ×

→
c ,  

→
a ≠ 0,

→
b =

→
c

→
b = 0

→
b +

→
c = 0

https://dl.doubtnut.com/l/_OpLkCAD80ii7
https://dl.doubtnut.com/l/_sJTz6cU7GRjc


137. The vector  is to be written as the sum of a vector 

parallel to  and a vector  perpendicular to  Then 

 b.  c.  d. 

Watch Video Solution

→
b = 3 î + 4k̂

→
α

→
a = î + ĵ

→
β

→
a .

→
α =

( î + ĵ)
3
2

( î + ĵ)
2

3
( î + ĵ)

1
2

( î + ĵ)
1

3

138. The unit vector perpendicular to the plane passing through point

 a)  b. 

 c.  d. 

Watch Video Solution

P( î − ĵ + 2k̂),  Q(2 î − k̂)and R(2ĵ + k̂)is .2 î + ĵ + k̂\

√6(2 î + ĵ + k̂) (2 î + ĵ + k̂)
1

√6
(2 î + ĵ + k̂)

1

6

139. If  represent the diagonals of a rhombus, then  b. 

 c.  d. 

Watch Video Solution

a,  b
→
a ×

→
b =

→
0

→
a

.
→
b = 0

→
a

.
→
b = 1

→
a ×

→
b =

→
a

https://dl.doubtnut.com/l/_sJTz6cU7GRjc
https://dl.doubtnut.com/l/_I9Y4uQRKHzn9
https://dl.doubtnut.com/l/_35jTJJxhFwXR
https://dl.doubtnut.com/l/_XaX8p6Rb7q2p
https://dl.doubtnut.com/l/_lHJgR7d3fms6


140. Vectors  are inclined at angel  . If 

 then  is equal to 

b.  c.  d. 225

Watch Video Solution

→
a  and 

→
b θ = 1200

∣
∣
→
a ∣

∣ = 1,  
∣
∣
∣

→
b

∣
∣
∣

= 2, [(
→
a + 3

→
b ) × (3

→
a −

→
b )]

2

300

235 275

141. If 

then a unit vector normal to the vectors  is

A. a. 

B. b. 

C. c. 

D. d. none of these

Answer: null

Watch Video Solution

→
a = î + ĵ − k̂,  

→
b = − î + 2ĵ + 2k̂ and 

→
c = − î + 2ĵ − k̂,

a + b and b − c

î

ĵ

k̂

https://dl.doubtnut.com/l/_lHJgR7d3fms6
https://dl.doubtnut.com/l/_kONrubeaKpxw
https://dl.doubtnut.com/l/_9MHp2IZeSIx6


142. A unit vector perpendicular to both  is  b. 

 c.  d. 

Watch Video Solution

î + ĵ and ĵ + k̂ î − ĵ + k̂

î + ĵ + k̂ ( î + ĵ + k̂)
1

√3
( î − ĵ + k̂)

1

√3

143. If 

 b.  c.  d. 

Watch Video Solution

→
a = 2 î − 3ĵ − k̂ and b = î + 4ĵ − 2k̂,  then 

→
a ×

→
b =

a. 10 î + 2ĵ + 11k̂ 10 î + 3ĵ + 11k̂ 10 î − 3ĵ + 11k̂

10 î − 2ĵ − 10k̂

144. If  are unit vectors, then  b.  c.  d. 

Watch Video Solution

î,  ĵ,  k̂ î
.

ĵ = 1 î
.

î = 1 î × ĵ = 1

î × (ĵ × k̂) = 1

145. If  is the angle between the vectors 

then   b.  c.  d. 

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

sin θ =
2

3

2

√7

√2

7
√

2

7

https://dl.doubtnut.com/l/_9MHp2IZeSIx6
https://dl.doubtnut.com/l/_mrTS9w6P7v8c
https://dl.doubtnut.com/l/_THoNvFGtufrD
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Watch Video Solution

146. If   b.  c.  d. 8

Watch Video Solution

∣
∣
∣
→
a ×

→
b

∣
∣
∣

= 4,  
→
a

.
→
b = 2,  then ∣∣

→
a ∣

∣
2∣
∣
∣

→
b

∣
∣
∣

2

= 6 2 20

147. The value of is(A) 0 (B)  (C) 1

(D) 3

Watch Video Solution

î. (ĵ × k̂) + ĵ. ( î + k̂) + k̂. ( î × ĵ) 1

148. If  is the angle between any two vectors  and  , then

 when  is equal to (a) 0 (B)  (C)  (d) 

Watch Video Solution

θ
→
a

→
b

→
a .

→
b =

∣
∣
∣
→
a ×

→
b

∣
∣
∣

θ
π

4

π

2
π
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