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VECTORS

Example

1. If  and  are unit vectors and  is also a unit

vector, then write the measure of the angle between  and

Watch Video Solution

→
a

→
b

→
a +

→
b

→
a

→
b

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_n7D8gnpTDfYU


2. Prove that : .

Watch Video Solution

∣
∣
∣
→
a +

→
b

∣
∣
∣

≤ ∣
∣
→
a ∣

∣ +
∣
∣
∣

→
b

∣
∣
∣

3. Calculate the area of the triangle ABC (by vector method)

where A(1,2,4), B(3,1,-2), C(4,3,1)

Watch Video Solution

4. If  are mutually perpendicular vectors of equal

magnitude, show that  is equally inclined to 

.

Watch Video Solution

→
a ,

→
b ,

→
c

→
a +

→
b +

→
c

→
a .

→
b .

→
c

https://dl.doubtnut.com/l/_Q7TpGUeV3iqf
https://dl.doubtnut.com/l/_qRn2hpYBYu3h
https://dl.doubtnut.com/l/_NOlu06hoiegE
https://dl.doubtnut.com/l/_3Kut0UXGMI1E


5. Prove the following by vector method. Measure of the

angle between two diagonals of a cube is 

Watch Video Solution

cos − 1( )
1

3

6. Prove by vector method that the lines joining the mid

points of consecutive sides of a quadrilateral is a

parallelogram.

Watch Video Solution

7. if  and 

 then �nd 

Watch Video Solution

→
a = 2 î − 5ĵ + 8k̂,

→
b = î − 3ĵ − 7k̂

→
c = − 3 î + 2ĵ − k̂

∣
∣
∣
→
a +

→
b +

→
c

∣
∣
∣

https://dl.doubtnut.com/l/_3Kut0UXGMI1E
https://dl.doubtnut.com/l/_vU0SI2HO2zfk
https://dl.doubtnut.com/l/_rgcHjMpXAwa9


8. If  and  then what

is the unit vector parallel to 

Watch Video Solution

→
a = 3 î + 3ĵ + k̂

→
b = − 2 î + ĵ − 2k̂

→
a +

→
b

9. Find the angle between the vectors  and 

Watch Video Solution

3 î + 4ĵ

2 î + ĵ + √3k̂

10. What is the angle between two vectors  and  with

magnitude 2 and1 respectively such that .

Watch Video Solution

→
a

→
b

→
a .

→
b = √3

https://dl.doubtnut.com/l/_GslacCwyfuFd
https://dl.doubtnut.com/l/_qNvGFJTB2Ugf
https://dl.doubtnut.com/l/_8TwhkhCU2JVU
https://dl.doubtnut.com/l/_PfYXgHpPain0


11. If  and  then what

is the unit vector parallel to 

Watch Video Solution

→
a = 3 î + 3ĵ + k̂

→
b = − 2 î + ĵ − 2k̂

→
a +

→
b

12. Find the component of the vector  in the

direction of the vector .

Watch Video Solution

→
b = 8 î + ĵ

→
a = î + 2ĵ − 2k̂

13. What is the value of x so that the vector 

and  are perpendicular to each other.

Watch Video Solution

6 î + 2ĵ − 3k̂

î − 4ĵ + xk̂

https://dl.doubtnut.com/l/_PfYXgHpPain0
https://dl.doubtnut.com/l/_dCHKxOjtcstk
https://dl.doubtnut.com/l/_U1N8mZZUssov


14. Determine , for which the vector

 will be of unit length.

Watch Video Solution

μ

→
a = μ(6 î + 2ĵ − 3k̂)

15. How many directions a null vector has ?

Watch Video Solution

16. If  and  are three mutually perpendicular vectors,

each of magnitude unity, then what will be the magnitude of

.

Watch Video Solution

→
a ,

→
b

→
c

∣
∣
∣
→
a +

→
b +

→
c

∣
∣
∣

https://dl.doubtnut.com/l/_sm6p2SW1y70k
https://dl.doubtnut.com/l/_uyvejbR1FGqK
https://dl.doubtnut.com/l/_Py529Wtmjbny
https://dl.doubtnut.com/l/_hwD7bI7VGAsu


17. What is the volume of the parallelopiped whose sides are

given by the vectors.  and 

Watch Video Solution

î + ĵ, ĵ + k̂ k̂ + î

18. Write the values of m and n for which the vectors

 and 

are parallel

Watch Video Solution

(m − 1) î + (n + 2) ĵ + 4k̂ (m + 1) î + (n − 2) ĵ + 8k̂

19. Show that the vectors  and  are

co-planar.

Watch Video Solution

2 î + 3ĵ, 5 î − 5k̂ 6ĵ + 4k̂

https://dl.doubtnut.com/l/_hwD7bI7VGAsu
https://dl.doubtnut.com/l/_bpgCdz4KJJ4E
https://dl.doubtnut.com/l/_QdOBHciWQREw


20. If A, B, C, D, E are the.vertices of a regular pentagon, �nd

the vector sum  .

Watch Video Solution

−−→
AB +

−−→
BC +

−−→
CD +

−−→
DE +

−−→
EA

21. If  and , then draw the

conclusion.

Watch Video Solution

→
a .

→
b = 0

→
a ×

→
b =

→
0

22. Find a vector in the direction of vector 

which has magnitude 21units.

Watch Video Solution

2 î − 3ĵ + 6k̂

https://dl.doubtnut.com/l/_RixCpj5qecrT
https://dl.doubtnut.com/l/_hVo08j7TlgLv
https://dl.doubtnut.com/l/_1J3CIYzf1uul
https://dl.doubtnut.com/l/_CKlexVKegqy8


23. Find the unit vector in the direction of the sum of the

vectors  and 

Watch Video Solution

→
a = 2 î + 2ĵ − 5k̂

→
b = 2 î + 2ĵ − 7k̂

24. Write a unitvector in the direction of the sum of vectors

 and 

Watch Video Solution

→
a = 2 î − ĵ − 2k̂

→
b = − î + ĵ + 3k̂

25. If  are two equal

vectors, then write the value of x + y + z.

Watch Video Solution

→
a = xî + 2ĵ − zk̂,

→
b = 3 î − yĵ + 2k̂

https://dl.doubtnut.com/l/_CKlexVKegqy8
https://dl.doubtnut.com/l/_H4hNvKG0tLW5
https://dl.doubtnut.com/l/_cksYeSDKWnGA


26. If then what is the angle between ?

Watch Video Solution

â. b̂ =
1

2
â and b̂

27. Write the value of the cosine of the angle which the

vector  makes with y-axis

Watch Video Solution

→
a = î + ĵ + k̂

28. Write a vector in the direction of the vector 

that has magnitude 9 units.

Watch Video Solution

î − 2ĵ + 3k̂

https://dl.doubtnut.com/l/_syJJ3MJyH2sn
https://dl.doubtnut.com/l/_zoE3TTBb7tyY
https://dl.doubtnut.com/l/_sQQz8oUulnxw


29. Find the value of ‘a’ such that the vector  is

perpendicular to 

Watch Video Solution

6 î + 2ĵ − 3k̂

î + 6ĵ + ak̂

30. What is the unit vector perpendicular to the vectors

 and  ?

Watch Video Solution

î − ĵ 2 î − 3ĵ

31. What is the magnitude of  ?

Watch Video Solution

2
→
a × 3

→
a

https://dl.doubtnut.com/l/_kZxxWSt6LQu8
https://dl.doubtnut.com/l/_FRMSWSPOKuSW
https://dl.doubtnut.com/l/_CtdvTWZ4HZZe


32. If , write the value of 

.

Watch Video Solution

(
→
a ×

→
b )

2

+ (
→
a ⋅

→
b )

2

= 144 ab

33. Write a vector normal to  and .

Watch Video Solution

î + k̂ î + ĵ

34. What is the angle between  and  ?

Watch Video Solution

î + ĵ î − ĵ

https://dl.doubtnut.com/l/_KBwThgXaCGti
https://dl.doubtnut.com/l/_S3ORGC2UfLJf
https://dl.doubtnut.com/l/_6cSgFW8dFgVl


35. If  and  are unit vectors such that  is a unit

vector, then the angle between  and  is ____

Watch Video Solution

→
a

→
b

→
a ×

→
b

→
a

→
b

36. If two vectors  and  are such that

, then what is the angle between 

and  ?

Watch Video Solution

→
a

→
b

∣
∣
∣
→
a +

→
b

∣
∣
∣

=
∣
∣
∣
→
a −

→
b

∣
∣
∣

→
a

→
b

37. What is the direction of

?

W t h Vid S l ti

( î + ĵ + k̂) + ( î + k̂ − 3ĵ) + (k̂ + î − 3ĵ) + ( î + ĵ − 3k̂)

https://dl.doubtnut.com/l/_8S9rndVNHorq
https://dl.doubtnut.com/l/_RhxcfujBcpq1
https://dl.doubtnut.com/l/_WIQMkOdcFbcK


Watch Video Solution

38. What is the projection of  upon the vector  ?

Watch Video Solution

î + ĵ − k̂ î

39. Prove that 

Watch Video Solution

[
→
a ×

→
b

→
b ×

→
c

→
c ×

→
a ] = [

→
a

→
b

→
c ]

2

40. Let  and 

 and �nd a vector of magnitude 6 units

which is parallel to the vector .

Watch Video Solution

→
a = î + ĵ + k̂,

→
b = 4 î − 2ĵ + 3k̂

→
c = î − 2ĵ + k̂

2
→
a −

→
b + 3

→
c

https://dl.doubtnut.com/l/_WIQMkOdcFbcK
https://dl.doubtnut.com/l/_GQMe8SXtBb7w
https://dl.doubtnut.com/l/_PTp7qqGLDj1Q
https://dl.doubtnut.com/l/_lMjB90OsWuWE


41. Show that 

Watch Video Solution

[
→
a +

→
b

→
b +

→
c

→
c +

→
a ] = 2[

→
a

→
b

→
c ]

42. If  =  = 3 ,  = 5 and  = 7, �nd

the angle between  and .

Watch Video Solution

→
a +

→
b +

→
c

→
0 , ∣

∣
→
a ∣

∣
∣
∣
∣

→
b

∣
∣
∣

∣
∣
→
c ∣

∣

→
a

→
b

43. The position vectors of the points A, B, C and D are

, ,  and 

respectively. Show that AB and CD are parallel.

Watch Video Solution

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

https://dl.doubtnut.com/l/_HIS8BO5bIueo
https://dl.doubtnut.com/l/_s7joqXS43fwc
https://dl.doubtnut.com/l/_phHcASUUetdd
https://dl.doubtnut.com/l/_zmWhzrPVP3sl


44. If the sum of two unit vectors is a unit vectors �nd the

magnitude of their di�erence.

Watch Video Solution

45. If  = (2,-2,1),  = (2,3,6) and  = (-1,0,2), Find the

magnitude and direction of .

Watch Video Solution

→
a

→
b

→
c

→
a −

→
b + 2

→
c

46. Prove the following by vector method. An angle inscribed

in a semi-circle is a right angle.

Watch Video Solution

https://dl.doubtnut.com/l/_zmWhzrPVP3sl
https://dl.doubtnut.com/l/_RBsiA9VjsTwB
https://dl.doubtnut.com/l/_OFePf8BH0iPC


47. If  and  mutually perpendiculars, show that 

Watch Video Solution

→
a ,

→
b

→
c

[
→
a . (

→
b ×

→
c )]

2

= a2b2c2

48. If  and  are orthogonal to each

other then �nd 

Watch Video Solution

î + ĵ + k̂ 2 î − αĵ + 3k̂

α

49. Find  when

Watch Video Solution

[
→
a

→
b

→
c ]

→
a = î − 2ĵ + 3k̂,

→
b = 2 î + ĵ − k̂,

→
c = ĵ + k̂

https://dl.doubtnut.com/l/_WjXopCEimp4r
https://dl.doubtnut.com/l/_S2CeOkV47sXg
https://dl.doubtnut.com/l/_L3xzDedq9hMs
https://dl.doubtnut.com/l/_NoUs1uhvXpkt


50. Find a vector  such that  and  = 3

where 

Watch Video Solution

→
b

→
a ×

→
b =

→
c

→
a .

→
b

→
a = î + ĵ + k̂,

→
c = ĵ − k̂

51. Prove by vector method that in a

.

Watch Video Solution

ΔABC, c2 = a2 + b2 − 2ab cosC

52. Determine the area of the parallelogram whose sides are

the vectors  and .

Watch Video Solution

2 î + 2ĵ î − k̂

https://dl.doubtnut.com/l/_NoUs1uhvXpkt
https://dl.doubtnut.com/l/_j8ciQwNvGcf6
https://dl.doubtnut.com/l/_wXL5UD49uxSr
https://dl.doubtnut.com/l/_yzqUaKbuKKAH


53. If the position vectors of the points A, B, C are

 and  respectively, then

prove that A, B, C are collinear.

Watch Video Solution

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

54. Find the scalar projection of the vector

 on .

Watch Video Solution

→
a = 3 î + 6ĵ + 9k̂

→
b = 2 î + 2ĵ − k̂

55. Find the value of  such that the following vectors are

coplanar: 

Watch Video Solution

λ

− î + λĵ − λk̂, 2 î + 4ĵ + 5k̂, − 2 î + 4ĵ − 4k̂

https://dl.doubtnut.com/l/_yzqUaKbuKKAH
https://dl.doubtnut.com/l/_DMDWKpAvcIJx
https://dl.doubtnut.com/l/_YzuA3sFLRu6M
https://dl.doubtnut.com/l/_amWWl7NksJYA


56. Prove that four points with position vectors

and

arecoplanar

Watch Video Solution

î + ĵ − 3k̂, 2 î − ĵ − k̂, − î + 2ĵ + 2k̂ 2 î + 2k̂

57. Using vector method �nd the area of the triangle with

vertices (1, 0, 0) (0, 1, 0) and (0, 0, 1)

Watch Video Solution

58. Write the volume of the parallelopiped whose sides are

given by

Watch Video Solution

− ĵ, k̂, − î

https://dl.doubtnut.com/l/_amWWl7NksJYA
https://dl.doubtnut.com/l/_O9ur41uTi531
https://dl.doubtnut.com/l/_EH4uAoaY3prK


59. If the magnitude of the di�erence of two unit vectors is

 then �nd the magnitude of their sum.

Watch Video Solution

√3

60. Write a vector normal to  and .

Watch Video Solution

î + k̂ î + ĵ

61. If ,  and 

,Find the magnitude and direction of .

Watch Video Solution

→
a = (2, − 2, 1)

→
b = (2, 3, 6)

→
c = ( − 1, 0, 2)

→
a +

→
b −

→
c

https://dl.doubtnut.com/l/_34m2SOEmGqZ8
https://dl.doubtnut.com/l/_bPj2J1TQgdRN
https://dl.doubtnut.com/l/_sCZFgECA8WSw


62. Find the angle between the vectors  and

.

Watch Video Solution

3 î + 4ĵ

2 î + ĵ + k̂

63. Find the unit vector in the direction of  where 

 and .

Watch Video Solution

→
a −

→
b

→
a = 4 î + 4ĵ + k̂

→
b = 3 î − 11k̂

64. If a and b are perpendicular vectors show that

 = .  

(veca+vecb).(veca+vecb) (veca-

vecb)^2`.]

(
→
a +

→
b )

2

(
→
a −

→
b )

2

[(
→
a +

→
b )

2

means , sodoes

https://dl.doubtnut.com/l/_gp8JIKoOLJlO
https://dl.doubtnut.com/l/_wVLHz6o2X6Ry
https://dl.doubtnut.com/l/_2FvUJq2w2wKc


Watch Video Solution

65. Prove that

 = 0

and hence prove that

 are

coplanar.

Watch Video Solution

→
a × (

→
b ×

→
c ) +

→
b × (

→
c ×

→
a ) +

→
c × (

→
a ×

→
b )

→
a × (

→
b ×

→
c ),

→
b × (

→
c ×

→
a ),

→
c × (

→
a ×

→
b )

66. If  then verify that 

 is perpendicular to both  and .

Watch Video Solution

→
a = 3 î + ĵ − 2k̂,

→
b = 2 î − 3ĵ + 4k̂

→
a ×

→
b

→
a

→
b

https://dl.doubtnut.com/l/_2FvUJq2w2wKc
https://dl.doubtnut.com/l/_bQmQXdDflDbg
https://dl.doubtnut.com/l/_htRcOXg2Hr2w
https://dl.doubtnut.com/l/_aBTmRsYYmX4E


67. Prove that the four points with position vectors

 and 

 are coplanar.

Watch Video Solution

2
→
a + 3

→
b −

→
c ,

→
a − 2

→
b + 3

→
c , 3

→
a + 4

→
b − 2

→
c

→
a − 6

→
b + 6

→
c

68. Show that  are coplanar

 are coplanar.

Watch Video Solution

→
a ,

→
b and

→
c

if
→
a +

→
b ,

→
b +

→
c and

→
c +

→
a

69. Find the vector  which is perpendicular to both

 and  = 21 where 

.

Watch Video Solution

→
p

→
α = 4 î + 5ĵ − k̂,

→
β = î − 4ĵ + 5k̂

→
p .

→
q

q = 3 î + ĵ − k̂

https://dl.doubtnut.com/l/_aBTmRsYYmX4E
https://dl.doubtnut.com/l/_94oBNPejAJZA
https://dl.doubtnut.com/l/_PsIHfzbXvk3A


70. If  and  . Find a vector  such

that  and .

Watch Video Solution

→
a = î + ĵ + k̂

→
b = î − k̂

→
c

→
a ×

→
c =

→
b

→
a ⋅

→
c = 3

71. If  and  are three vectors such that 

 and  then

�nd the value of 

Watch Video Solution

→
a ,

→
b

→
c

∣
∣
→
a ∣

∣ = 5,
∣
∣
∣

→
b

∣
∣
∣

= 12, ∣
∣
→
c ∣

∣ = 13
→
a +

→
b +

→
c = 0

→
a .

→
b +

→
b .

→
c +

→
c .

→
a .

72. If ,

then �nd the vector  which satis�es

.

a = 2 î + k̂, b = î + ĵ + k̂ and c = 4 î − 3ĵ + 7k̂

→
r

r × b = c × b and r. a = 0

https://dl.doubtnut.com/l/_PsIHfzbXvk3A
https://dl.doubtnut.com/l/_mvjYaf1eOQij
https://dl.doubtnut.com/l/_4FeKY6NjiIag
https://dl.doubtnut.com/l/_ZGwbBPCCdruf


Watch Video Solution

73. Prove the following by vector method. in any triangle ABC,

a = bcosC+c cosB.

Watch Video Solution

74. Prove by vector method that in a

.

Watch Video Solution

ΔABC, c2 = a2 + b2 − 2ab cosC

75. For , obtain 

 and also verify the formula 

→
a = î + ĵ,

→
b = − î + 2k̂,

→
c = ĵ + k̂

→
a × (

→
b ×

→
c )

https://dl.doubtnut.com/l/_ZGwbBPCCdruf
https://dl.doubtnut.com/l/_a4SXe3ZrCogL
https://dl.doubtnut.com/l/_rdkusVQK8rcq
https://dl.doubtnut.com/l/_hPadXXx9COnH


.

Watch Video Solution

→
a × (

→
b ×

→
c ) = (

→
a .

→
c )

→
b − (

→
a .

→
b )

→
c

76. Prove the following by vector method. The diagonals of a

rhombus are at right angles.

Watch Video Solution

77. Determine the sine of the angle between the vectors

Watch Video Solution

−̂ 3ĵ + k̂, î + ĵ + k̂

https://dl.doubtnut.com/l/_hPadXXx9COnH
https://dl.doubtnut.com/l/_pfYeHoI440Ae
https://dl.doubtnut.com/l/_1Yd4iXvr261y


78. Find the volume of the parallelopiped whose sides are

given by the vectors. 

Watch Video Solution

î + ĵ + k̂, k̂, 3 î − ĵ + 2k̂.

79. Find the value of  for which the three points with

position vectors  and 

 are coplanar.

Watch Video Solution

λ

2 î + 3ĵ − 4k̂, − î + ĵ + 2k̂

4 î + 5ĵ + λk̂

80. Find a unit vector perpendicular to the following two

vectors 

Watch Video Solution

→
a = 2 î + 3ĵ + 6k̂ and

→
b = 3 î − 6ĵ + 2k̂

https://dl.doubtnut.com/l/_8Ebb8cgKJ7Ir
https://dl.doubtnut.com/l/_iSLZnZaFmpNf
https://dl.doubtnut.com/l/_wpERMKTfbdYK


81. Find the value of  so that three vectors

 and

 are coplanar.

Watch Video Solution

λ

→
a = 2 î − ĵ + k̂,

→
b = î + 2ĵ − 3k̂

→
c = 3 î + λ

→
j + 5k̂

82. Show that 

Watch Video Solution

[
→
a +

→
b

→
b +

→
c

→
c +

→
a ] = 2[

→
a

→
b

→
c ]

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

(3,-1,-1) respectively, then using vector method �nd the area

of the triangle.

Watch Video Solution

https://dl.doubtnut.com/l/_XIW0Ct2YMDWN
https://dl.doubtnut.com/l/_rFJMgNJxIWvw
https://dl.doubtnut.com/l/_U4gQiQB2hUkE


84. If , prove that ,

where m is a scalar.

Watch Video Solution

→
a ×

→
b =

→
b ×

→
c ≠

→
0

→
a +

→
c = m

→
b

85. Prove analytically : The perpendicular bisector of the

sides of a triangle are concurrent.

Watch Video Solution

86. Show that the following vector are co-planar.

Watch Video Solution

î + 2ĵ + 3k̂, − 2 î − 4ĵ + 5k̂, 3 î + 6ĵ + k̂

https://dl.doubtnut.com/l/_U4gQiQB2hUkE
https://dl.doubtnut.com/l/_xBxy8oWiA25a
https://dl.doubtnut.com/l/_cx6FqqKRNGUH
https://dl.doubtnut.com/l/_vmEf6o8zRx8a


87. Prove by vector method that the medians of a triangle are

concurrent.

Watch Video Solution

88. Show that .

Watch Video Solution

(
→
a ×

→
b )

2

= a2b2 − (
→
a .

→
b )

2

89. Prove by vector method that the medians of a triangle

are concurrent.

Watch Video Solution

https://dl.doubtnut.com/l/_vmEf6o8zRx8a
https://dl.doubtnut.com/l/_ugcjNOWlmmQ0
https://dl.doubtnut.com/l/_HOnxSeWSXzKa
https://dl.doubtnut.com/l/_bPwuOMxEsWQV
https://dl.doubtnut.com/l/_HF00ycHdrt61


90. Show that the following vector are co-planar.

.

Watch Video Solution

î − 2ĵ + 2k̂, 3 î + 4ĵ + 5k̂, − 2 î + 4ĵ − 4k̂

https://dl.doubtnut.com/l/_HF00ycHdrt61

