
MATHS

BOOKS - RD SHARMA MATHS (HINGLISH)

VECTOR OR CROSS PRODUCT

Solved Examples And Exercises

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/_nxxWnvCPuSar
https://dl.doubtnut.com/l/_6PYCSLkAnEnv


�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/_6PYCSLkAnEnv
https://dl.doubtnut.com/l/_nADvMIf2fqff
https://dl.doubtnut.com/l/_IzvHoodjCc38
https://dl.doubtnut.com/l/_RQB5mTBAHVMy


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.

Watch Video Solution

→
a = 2 î + 5ĵ = 7k̂,

→
b = − 3ĵ + k̂and

→
c = î − 2ĵ − 3k̂,

(
→
a ×

→
b ) ×

→
c

→
a × (

→
b ×

→
c )

https://dl.doubtnut.com/l/_RQB5mTBAHVMy
https://dl.doubtnut.com/l/_Ljb08duJPcir
https://dl.doubtnut.com/l/_8lkpsL5nYRC4
https://dl.doubtnut.com/l/_PvZg9awG19xB


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 x

→
b

∣
∣
∣
→
a x

→
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/_PStG34NOiId9
https://dl.doubtnut.com/l/_iJM7lzI5AoL6
https://dl.doubtnut.com/l/_b19BeHdowLwE
https://dl.doubtnut.com/l/_d4DAmDLUS3oX


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 ×

→
b

→
a

→
a ×

→
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/_ETVbHw6pSuT5
https://dl.doubtnut.com/l/_mHVdbSAaAvwU
https://dl.doubtnut.com/l/_Zj1Xb6l2asXn


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/_WLg6A6GkmZNc
https://dl.doubtnut.com/l/_2TwGsAoxwDIo
https://dl.doubtnut.com/l/_ZelG15WjbhiF


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

  

Watch Video Solution

2 îand3ĵ 2 î + ĵ + 3k̂andî − ĵ 3 î + ĵ − 2k̂andî − 3ĵ + 4k̂

î − 3ĵ + k̂andî + ĵ + k̂

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/_R8UkkLSPQcDs
https://dl.doubtnut.com/l/_oWS33MeYi2WE
https://dl.doubtnut.com/l/_eKJGpb1y8TWe
https://dl.doubtnut.com/l/_cPRSO3tHMDCy


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,

AreaofDEF = (areaofABC).
1

4

https://dl.doubtnut.com/l/_cPRSO3tHMDCy
https://dl.doubtnut.com/l/_IBSsUzt5qzYm
https://dl.doubtnut.com/l/_Pdwi6tYZbgf9
https://dl.doubtnut.com/l/_hjWHvmom1ZbD


Watch Video Solution

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 

Watch Video Solution

→
a ,

→
b ,

→
c

→
a +

→
b +

→
c =

→
0

→
a ×

→
b =

→
b ×

→
c =

→
c ×

→
a

https://dl.doubtnut.com/l/_hjWHvmom1ZbD
https://dl.doubtnut.com/l/_Zrty8HGT8Y5W
https://dl.doubtnut.com/l/_keoVVyAj8mEJ
https://dl.doubtnut.com/l/_zj3bAjwFa0lW


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. 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

https://dl.doubtnut.com/l/_zj3bAjwFa0lW
https://dl.doubtnut.com/l/_UXfkuKA5pGaC
https://dl.doubtnut.com/l/_UiP0U4od3m4B
https://dl.doubtnut.com/l/_6Fv0tcztKBlI


32. For any three vectors  show that 

Watch Video Solution

→
a ,

→
b ,

→
c

→
a × (

→
b +

→
c ) +

→
b × (

→
c +

→
a ) +

→
c × (

→
a +

→
b ) =

→
0

33. Show that distance of the point  from the line joining  is 

Watch Video Solution

→
c

→
a and

→
b

∣
∣
∣

→
b ×

→
c +

→
c ×

→
a +

→
a ×

→
b

∣
∣
∣

→
b −

→
a

∣
∣
∣

34. 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 .

https://dl.doubtnut.com/l/_AXqw0HPOg7ZJ
https://dl.doubtnut.com/l/_qNxMjtU17LDd
https://dl.doubtnut.com/l/_05YVHxDx5cIF


35. Let  are three non-zero vectors such that 

 prove that  are mutually at

righ angles such that 

Watch Video Solution

→
a ,

→
b ,

→
c

→
a ×

→
b =

→
c and

→
b ×

→
c =

→
a ;

→
a ,

→
b ,

→
c

∣
∣
∣

→
b

∣
∣
∣

= 1and∣
∣
→
c ∣

∣ = ∣
∣
→
a ∣

∣.

36. If  are three vectors such that  and 

 , then show that  .

Watch Video Solution

→
a ,  

→
b ,  

→
c

→
a . 

→
b =

→
a . 

→
c

→
a  x 

→
b =

→
a  x 

→
c ,  

→
a   ≠ 0

→
b =

→
c

37. 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 .

https://dl.doubtnut.com/l/_gOIMMK0RQRbF
https://dl.doubtnut.com/l/_triH0ZLerPEr
https://dl.doubtnut.com/l/_PR3yV9mG1MDw


38. 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.

39. 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 ]

→⋅
→
d

[
→
a

→
b

→
c ]

40. Let  be unit vectors such that  and the

angle between  is ,that 

Watch Video Solution

→
a ,

→
b ,

→
c

→
a

.
→
b =

→
a

.
→
c = 0

→
b and

→
c

π

6
→
a = ± 2(

→
b ×

→
c ).

https://dl.doubtnut.com/l/_eMuRwI0XmjrO
https://dl.doubtnut.com/l/_16JjrTHX8jir
https://dl.doubtnut.com/l/_OCcFodP1QVEg


41. Prove by vector method that 

and 

Watch Video Solution

sin(A − B) = sinA cosB − cosA sinB

sin(A + B) = sinA cosB + cosA sinB

42. Show that 

Watch Video Solution

(
→
a ×

→
b )

2

= ∣
∣
→
a ∣

∣
2∣
∣
∣

→
b

∣
∣
∣

2

− (
→
a

.
→
b )

2

=
∣
∣ 
∣
∣

→
a .

→
a

→
a .

→
b

→
a .

→
b

→
b .

→
b

∣
∣ 
∣
∣

43. Given 

Watch Video Solution

∣
∣
→
a ∣

∣ = 10,
∣
∣
∣

→
b

∣
∣
∣

= 2and
→
a

.
→
b = 12, find

∣
∣
∣
→
a ×

→
b

∣
∣
∣
.

44. 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,

https://dl.doubtnut.com/l/_U0METMkGW5Gv
https://dl.doubtnut.com/l/_IqfxTr55RWhN
https://dl.doubtnut.com/l/_i3XPatSEJM12
https://dl.doubtnut.com/l/_KeFQ6Wi5uSC9


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

Watch Video Solution

î + 2ĵ + 3k̂and3 î − 2ĵ + k̂.

46. 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).

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

 .

Watch Video Solution

4 î − ĵ + 3k̂and − 2 î + ĵ − 2k̂

https://dl.doubtnut.com/l/_KeFQ6Wi5uSC9
https://dl.doubtnut.com/l/_M0jIqrdp71sV
https://dl.doubtnut.com/l/_x5HJVEtoG1dw
https://dl.doubtnut.com/l/_C0eUR2dMIvTz


48. Find a unit vector perpendicular to both the vectors

Watch Video Solution

î − 2ĵ + 3k̂andî + 2ĵ − k̂.

49. For any vector  prove that 

Watch Video Solution

→
a ,

∣
∣
→
a × î∣∣

2
+ ∣

∣
→
a × ĵ∣∣

2
+ ∣

∣
→
a × k̂∣

∣
2

= 2∣
∣
→
a ∣

∣
2

50. Find the magnitude of  give by

Watch Video Solution

→
a

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

51. Find 

Watch Video Solution

→
a ×

→
b ,   if  

→
a = 2 î + k̂ and 

→
b = î + ĵ + k̂.

https://dl.doubtnut.com/l/_9R23m07TCxpg
https://dl.doubtnut.com/l/_G5xy6nq13CoD
https://dl.doubtnut.com/l/_vCbtIkqMWByu
https://dl.doubtnut.com/l/_QPZh2ReZrLgO


52. Find  and  if 

Watch Video Solution

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

53. If  �nd the value of 

Watch Video Solution

→
r = xî + yĵ + zî, (

→
r × î)

.
→
r × ĵ + xy.

54. 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

55. Let  Find a vector 

which is perpendicular to both 

→
a = î − ĵ,  

→
b = 3ĵ − k̂ and 

→
c = 7 î − k̂.

→
d

→
a  and 

→
b ,  and 

→
⋅

→
d = 1.

https://dl.doubtnut.com/l/_QPZh2ReZrLgO
https://dl.doubtnut.com/l/_KyXsmh7UkTM5
https://dl.doubtnut.com/l/_oiryiJWzDXZD
https://dl.doubtnut.com/l/_ArCP79IzsB00
https://dl.doubtnut.com/l/_gjdrYN3c44no


Watch Video Solution

56. 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

57. 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).

58. 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

https://dl.doubtnut.com/l/_gjdrYN3c44no
https://dl.doubtnut.com/l/_ZY6fMlA4mWjU
https://dl.doubtnut.com/l/_MV9vaOs3Y6LP
https://dl.doubtnut.com/l/_t544hl3Xb67R


59. Prove that  and interpret it

geometrically.

Watch Video Solution

(
→
a −

→
b ) × (

→
a +

→
b ) = 2(

→
a ×

→
b )

60. If  are given vectors, then �nd  vector

 satisying the equation 

Watch Video Solution

→
a = î + ĵ + k̂,  

→
c = ĵ − k̂

→
a

→
b

→
a ×

→
b =

→
c  and 

→
a

.
→
b = 3.

61. If �nd

Watch Video Solution

→
a = î + 3ĵ − 2k̂ and 

→
b = − î + 3k̂,  

∣
∣
∣
→
a ×

→
b

∣
∣
∣
.

62. If  �nd the value of 

Watch Video Solution

→
a = 3 î + 4ĵ and 

→
b = î + ĵ + k̂,

∣
∣
∣
→
a ×

→
b

∣
∣
∣
.

https://dl.doubtnut.com/l/_q1IDsNPZD7Jy
https://dl.doubtnut.com/l/_vfMOvqwXfjAn
https://dl.doubtnut.com/l/_XTJv1SK4qtMJ
https://dl.doubtnut.com/l/_JREOvSoXSa4z


63. If  �nd the magnitude of 

Watch Video Solution

→
a = 2 î + k̂,  

→
b = î + ĵ + k̂,

→
a ×

→
b .

64. Find a unit vector perpendicular to both the vectors

Watch Video Solution

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

65. Find a unit vector perpendicular to the lane containing the vectors

Watch Video Solution

→
a = 2 î + ĵ + k̂ and 

→
b = î + 2ĵ + k̂.

66. Find the magnitude of vector 

Watch Video Solution

→
a = (3k̂ + 4ĵ) × ( î + ĵ − k̂).

https://dl.doubtnut.com/l/_EcvLfdXgoKVQ
https://dl.doubtnut.com/l/_wZ12a8hgMC9e
https://dl.doubtnut.com/l/_FBJQPVC7jMBW
https://dl.doubtnut.com/l/_OCCexhLMH9U1
https://dl.doubtnut.com/l/_J9YW7zRTyI7M


67. If 

Watch Video Solution

→
a = 4 î + 3ĵ + k̂ and 

→
b = î − 2k̂ then f ∈ d 

∣
∣
∣
2
→
b ×

→
a

∣
∣
∣
.

68. If

Watch Video Solution

→
a = 3 î − ĵ − 2k̂ and 

→
b = 2 î + 3ĵ + k̂,  f ∈ d (

→
a + 2

→
b ) × (2

→
a −

→
b )

69. 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.

70. 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.

https://dl.doubtnut.com/l/_J9YW7zRTyI7M
https://dl.doubtnut.com/l/_Gsw3phiwQ6uS
https://dl.doubtnut.com/l/_3EPP2V0mczxM
https://dl.doubtnut.com/l/_fgKLPRShl7uE


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

Watch Video Solution

2 î and 3ĵ

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

Watch Video Solution

2 î + ĵ + 3k̂ and  î − ĵ

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

Watch Video Solution

3 î + ĵ − 2k̂ and  î − 3ĵ + 4k̂

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

î − 3ĵ + k̂ and  î + ĵ + k̂.

https://dl.doubtnut.com/l/_fgKLPRShl7uE
https://dl.doubtnut.com/l/_rqfs2zQ3YaCO
https://dl.doubtnut.com/l/_6BlC3Kpqbe4i
https://dl.doubtnut.com/l/_xBYoF10iPmjD
https://dl.doubtnut.com/l/_qoWuJv5V2cWV


Watch Video Solution

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

Watch Video Solution

4 î − ĵ − 3k̂ and − 2 î + ĵ − 2k̂

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

Watch Video Solution

2 î + k̂ and  î + ĵ + k̂

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

Watch Video Solution

3 î + 4ĵ and  î + ĵ + k̂

https://dl.doubtnut.com/l/_qoWuJv5V2cWV
https://dl.doubtnut.com/l/_mtu59IXYypoW
https://dl.doubtnut.com/l/_33uyAfXEPSNu
https://dl.doubtnut.com/l/_2wpXShIjyCLa


78. 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)

79. If  �nd 

Watch Video Solution

∣
∣
→
a ∣

∣ = 2,  
∣
∣
∣

→
b

∣
∣
∣

= 5 and 
∣
∣
∣
→
a ×

→
b

∣
∣
∣

= 8,
→
a .

→
b

80. Given

being a right handed orthogonal system of unit vectors in space, show

that  and  is also another system.

Watch Video Solution

a = (2 î + 3ĵ + 6k̂),
→
b = (3 î − 6ĵ + 2k̂),

→
c = (6 î + 2ĵ − 3k̂), î

1

7

1

7

1

7

→
a ,

→
b

→
c

https://dl.doubtnut.com/l/_vmXlnMct83eF
https://dl.doubtnut.com/l/_QXVZO3l3Bj8p
https://dl.doubtnut.com/l/_L5XRU1CnbGv9


81. If  and  , then �nd 

Watch Video Solution

∣
∣
→
a ∣

∣ = 13,
∣
∣
∣

→
b

∣
∣
∣

= 5
→
a

.
→
b = 60

∣
∣
∣
→
a ×

→
b

∣
∣
∣
.

82. If  then show that 

 is any scalar.

Watch Video Solution

→
a ×

→
b =

→
b ×

→
c ≠ 0,

→
a +

→
c = m

→
b ,  where m

83. Find the angle between two vectors  if 

Watch Video Solution

→
a  and 

→
b ,

∣
∣
∣
→
a ×

→
b

∣
∣
∣

=
→
a

.
→
b .

84. If  �nd the angle

between 

Watch Video Solution

∣
∣
→
a ∣

∣ = 2,  
∣
∣
∣

→
b

∣
∣
∣

= 7 and 
→
a ×

→
b = 3 î + 2ĵ + 6k̂,

→
a  and 

→
b .

https://dl.doubtnut.com/l/_QfCy0KTFIGmE
https://dl.doubtnut.com/l/_0A75Lqvbn5ZN
https://dl.doubtnut.com/l/_NdBBMjEUCYmz
https://dl.doubtnut.com/l/_YafkkpGfSnSe


85. What inference can you draw if 

Watch Video Solution

→
a ×

→
b =

→
0  and 

→
a

.
→
b = 0.

86. 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

87. 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).

https://dl.doubtnut.com/l/_7a21l1XmRaNV
https://dl.doubtnut.com/l/_sMrHRrbuJSeO
https://dl.doubtnut.com/l/_Edgs0mq6RbWj


88. 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

89. 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

90. For any two vectors  prove that 

Watch Video Solution

→
a  and 

→
b

∣
∣
∣
→
a ×

→
b

∣
∣
∣

2

=
∣
∣ 
∣
∣

→
a .

→
a

→
a .

→
b

→
b .

→
a

→
b .

→
b

∣
∣ 
∣
∣

https://dl.doubtnut.com/l/_guQWIGQ1KC8C
https://dl.doubtnut.com/l/_a93IvwLnIjMR
https://dl.doubtnut.com/l/_76XjCamAKj9G


91. prove that  is the angle between 

Watch Video Solution

∣
∣
∣
→
a ×

→
b

∣
∣
∣

= (
→
a

.
→
b )tanθ,  where θ

→
a  and 

→
b .

92. If 

Watch Video Solution

∣
∣
→
a ∣

∣ = √26,  
∣
∣
∣

→
b

∣
∣
∣

= 7 and 
∣
∣
∣
→
a ×

→
b

∣
∣
∣

= 35,  f ∈ d 
→
a

.
→
b .

93. Find the area of the triangle formed by

Watch Video Solution

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

94. Let 

�nd a vector  which is perpendicular to both  and  and

→
a = î + 4ĵ + 2k̂,  

→
b = 3 î − 2ĵ + 7k̂ and 

→
c = 2 î − ĵ + 4k̂.

→
d

→
a

→
b

→
c

→
d = 15.

https://dl.doubtnut.com/l/_PF5vjlceT6IE
https://dl.doubtnut.com/l/_KvGDCgboSX3B
https://dl.doubtnut.com/l/_sY8bTuap3loU
https://dl.doubtnut.com/l/_8fYxTLBxZj1n


Watch Video Solution

95. 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.

96. 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)

97. 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 ).

https://dl.doubtnut.com/l/_8fYxTLBxZj1n
https://dl.doubtnut.com/l/_RaVUCm4JbXvV
https://dl.doubtnut.com/l/_EmBssgjQzrAN
https://dl.doubtnut.com/l/_BBdX0Xsx1FuW
https://dl.doubtnut.com/l/_n1D7XEQWJ3Ys


98. 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

99. 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

100. If

then verify that 

Watch Video Solution

→
a = a1 î + a2 ĵ + a3k̂,  

→
b = b1 î + b2 ĵ + b3k̂ and 

→
c = c1 î + c2 ĵ + c3k̂,

→
a × (

→
b +

→
c ) =

→
a ×

→
b +

→
a ×

→
c

https://dl.doubtnut.com/l/_n1D7XEQWJ3Ys
https://dl.doubtnut.com/l/_qpYyDifXwipz
https://dl.doubtnut.com/l/_jQLGY1XZ6PJ6


101. 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)

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

plane 

Watch Video Solution

10√3

î + 2ĵ + k̂ and − î + 3ĵ + 4k̂.

103. De�ne vector product of two vectors.

Watch Video Solution

104. Write the value 

Watch Video Solution

( î × ĵ)
.

k̂ + î
.

ĵ.

https://dl.doubtnut.com/l/_W75egUpVUwEd
https://dl.doubtnut.com/l/_G5txhHLfkJJj
https://dl.doubtnut.com/l/_f9Uy6UyhaukM
https://dl.doubtnut.com/l/_IJLDtKDlq8wP
https://dl.doubtnut.com/l/_e4lru2tifM8y


105. Write the value of 

Watch Video Solution

î

.

ĵ × k̂ + ĵ

.

k̂ × î + k̂
.

ĵ × î.

106. Write the value of 

Watch Video Solution

î

.

ĵ × k̂ + ĵ

.

k̂ × î + k̂
.

î × ĵ.

107. Write the value of 

Watch Video Solution

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

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

 as its diagonals.

Watch Video Solution

→
a  and 

→
b

https://dl.doubtnut.com/l/_e4lru2tifM8y
https://dl.doubtnut.com/l/_MOXioYVBMDvX
https://dl.doubtnut.com/l/_QJNIIYkTkPxF
https://dl.doubtnut.com/l/_44G6Pmyv9txC


109. If  are unit vectors then write the value of 

Watch Video Solution

→
a  and 

→
b

∣
∣
∣
→
a ×

→
b

∣
∣
∣

2

+ (
→
a

.
→
b )

2

.

110. 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 .

111. If  �nd 

Watch Video Solution

∣
∣
→
a ∣

∣ = 10,  
∣
∣
∣

→
b

∣
∣
∣

= 2 and 
∣
∣
∣
→
a ×

→
b

∣
∣
∣

= 16
→
a

.
→
b .

112. For any two vectors  �nd 

Watch Video Solution

→
a  and 

→
b ,

→
a . (

→
b ×

→
a ).

https://dl.doubtnut.com/l/_TMofVonhVwOB
https://dl.doubtnut.com/l/_0tJRxhgkjBEK
https://dl.doubtnut.com/l/_BzZ3uPVxbah6
https://dl.doubtnut.com/l/_ofRbdHbqErm7


113. If  are two vectors such that 

�nd the angle between.

Watch Video Solution

→
a  and 

→
b

∣
∣
∣
→
a ×

→
b

∣
∣
∣

= 3 and 
→
a

.
→
b = 1,

114. For any three vectors  write the value of 

Watch Video Solution

a
.
b and c

→
a × (

→
b +

→
c ) +

→
b × (

→
c +

→
a ) +

→
c × (

→
a +

→
b ).

115. For any two vectors  �n d\ 

Watch Video Solution

→
a  and 

→
b , (

→
a ×

→
b ).

→
b .

116. Write the value of 

Watch Video Solution

î(ĵ × k̂).

https://dl.doubtnut.com/l/_ofRbdHbqErm7
https://dl.doubtnut.com/l/_M9RtiWhA3kzw
https://dl.doubtnut.com/l/_OfndLLnVMD59
https://dl.doubtnut.com/l/_4dOreekcuVqC
https://dl.doubtnut.com/l/_vbkerLdEaYx4


117. If  �nd

Watch Video Solution

→
a = 3 î − ĵ + 2k̂ and 

→
b = 2 î + ĵ − k̂ then (

→
a ×

→
b )

→
a .

118. Write a unit vector perpendicular to 

Watch Video Solution

î + ĵ and ĵ + k̂.

119. If , �nd 

Watch Video Solution

∣
∣
∣
→
a ×

→
b

∣
∣
∣

2

= (
→
a

.
→
b )

2

= 144 and ∣∣
→
a ∣

∣ = 4
→
b .

120. If  then write the value of 

Watch Video Solution

→
r = xî + yĵ + zk̂, ∣

∣
→
r × î∣∣

2
.

https://dl.doubtnut.com/l/_vbkerLdEaYx4
https://dl.doubtnut.com/l/_hMf0HsFUbuV5
https://dl.doubtnut.com/l/_eH3ebAoxEz1K
https://dl.doubtnut.com/l/_ZLk1S6TTEbbH
https://dl.doubtnut.com/l/_FXce3YFF8w5Y
https://dl.doubtnut.com/l/_K0RKbjOF7qyJ


121. 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 .

122. If  are unit vectors then write the value of 

Watch Video Solution

→
a  and 

→
b

∣
∣
∣
→
a ×

→
b

∣
∣
∣

2

+ (
→
a

.
→
b )

2

.

123. If  is a unit vector such that  �nd 

Watch Video Solution

a
→
a × î = ĵ

→
a . î.

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

another unit vector perpendicular 

Watch Video Solution

→
c

→
a  and 

→
b

→
a  and 

→
b .

https://dl.doubtnut.com/l/_K0RKbjOF7qyJ
https://dl.doubtnut.com/l/_uxES7gEygwbT
https://dl.doubtnut.com/l/_1fXRktmBfJjD
https://dl.doubtnut.com/l/_BkHsjjSAaRBG


125. Find the angle between two vectors  with magnitudes 

 respectively and when 

Watch Video Solution

→
a  and 

→
b

1 and 2
∣
∣
∣
→
a ×

→
b

∣
∣
∣

= √3.

126. Vectors  are such that 

is a unit vector. Write the angle between 

Watch Video Solution

→
a  and 

→
b ∣

∣
→
a ∣

∣ = 3,  
∣
∣
∣

→
b

∣
∣
∣

= and (
→
a ×

→
b )

2

3
→
a  and 

→
b .

127. Write the value of 

Watch Video Solution

( î × ĵ)
.

k̂ + (ĵ × k̂)
.

ĵ.

128. 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.

https://dl.doubtnut.com/l/_NNOibPXEBju6
https://dl.doubtnut.com/l/_XYyLOjMRgFCX
https://dl.doubtnut.com/l/_ugwfDJ6vQqmm
https://dl.doubtnut.com/l/_9fJ20mRbSf3b


129. If  is any vector, then 

 b.  c.  d. 

Watch Video Solution

→
a (

→
a × î)

2
+ (

→
a × ĵ)

2
+ (

→
a × k̂)

2
=

→
a

2
2
→
a

2
3
→
a

2
4
→
a

2

130. If  then  b. 

 c.  d. none of these

Watch Video Solution

→
a

.
→
b =

→
a

.
→
c  and 

→
a ×

→
b =

→
a ×

→
c ,  

→
a ≠ 0,

→
b =

→
c

→
b = 0

→
b +

→
c = 0

131. 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

https://dl.doubtnut.com/l/_9fJ20mRbSf3b
https://dl.doubtnut.com/l/_iiglNxlrr1Rt
https://dl.doubtnut.com/l/_FJeHXr2yYY2r
https://dl.doubtnut.com/l/_9wymRkp8VlAY


132. 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

133. 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

134. 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

https://dl.doubtnut.com/l/_q3CqzpFc8SKC
https://dl.doubtnut.com/l/_dkWOHslVKsxK
https://dl.doubtnut.com/l/_wgn2uBOTQoAu


135. If 

then a unit vector normal to the vectors  is  b.  c.  d.

none of these

Watch Video Solution

→
a = î + ĵ − k̂,  

→
b = − î + 2ĵ + 2k̂ and 

→
c = − î + 2ĵ − k̂,

a + b and b − c î ĵ k̂

136. 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

137. 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

https://dl.doubtnut.com/l/_KJNQcYOBKrsk
https://dl.doubtnut.com/l/_OL6KGb7NKkkK
https://dl.doubtnut.com/l/_SHeRmAlQdyi6


138. 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

139. If  is the angle between the vectors 

then   b.  c.  d. 

Watch Video Solution

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

sin θ =
2

3

2

√7

√2

7
√

2

7

140. If   b.  c.  d. 8

Watch Video Solution

∣
∣
∣
→
a ×

→
b

∣
∣
∣

= 4,  
∣
∣ ∣
∣

→
a

.
→
b

∣
∣ ∣
∣

= 2,  then ∣∣
→
a ∣

∣
2∣
∣
∣

→
b

∣
∣
∣

2

= 6 2 20

141. The value of is(A) 0 (B)  (C) 1 (D) 3

Watch Video Solution

î

.

ĵ × k̂ + ĵ

.

î + k̂ + k̂
.

î × ĵ 1

https://dl.doubtnut.com/l/_dbEbf9Jf8ajK
https://dl.doubtnut.com/l/_oioNJc6yWpAk
https://dl.doubtnut.com/l/_GSo0Xvxms7sv
https://dl.doubtnut.com/l/_Ut1a9rkq9SzN


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

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

Watch Video Solution

→ a → b

∣∣ → a
.

−−→ b∣∣ = | → a × → b| θ
π

4

π

2

π

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

