
MATHS

BOOKS - BHARATI BHAWAN MATHS (HINGLISH)

Product of two Vectors

Example

1. if  and  then

�nd a vector  such that  and . Also

�nd the unit vector along .

Watch Video Solution

→
b = 2

→
i + 3

→
j −

→
k

→
c =

→
i + 4

→
j + 5

→
k

→
a

→
b ⋅

→
a = 0

→
c ⋅

→
a = 0

→
a

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_TzdJPYSVwK4L
https://dl.doubtnut.com/l/_tVVY3bnLumoH


2. If  are three unit vectors such that

 and angle between  is 

prove that .

Watch Video Solution

→
a ,

→
b and

→
c

→
a ⋅

→
b =

→
a ⋅

→
c = 0

→
b and

→
c

π

6
→
a = ± 2(

→
b ×

→
c )

3.  are the vertices of a regular plane polygon

with n sides and O as its centre. Show that

Watch Video Solution

A1, A2, ..., An

n− 1

∑
i= 1

−−→
OAi ×

−−→
OAi+ 1 = (1 − n)(

−−→
OA2 ×

−−→
OA1)

4. If  are unit vectors such that  is

perpendicular to the plane  and angle between 

 is  than value of  is

→
a ,

→
b ,

→
c

→
a

→
b and

→
c

→
b and

→
c ,

π

3
∣
∣
∣
→
a +

→
b +

→
c

∣
∣
∣

https://dl.doubtnut.com/l/_tVVY3bnLumoH
https://dl.doubtnut.com/l/_YsC19azXv2iH
https://dl.doubtnut.com/l/_VE4rM3Ogblq4


Watch Video Solution

5. Let  Determine a

vector  satisfying  and 

Watch Video Solution

→
A = 2

→
i +

→
k ,

→
B =

→
i +

→
j +

→
k .

→
R

→
R ×

→
B =

→
C ×

→
B

→
R

.
→
A = 0.

6. The vectors 

are the adjacent sides of a parallelogram ABCD then the

angle between the diagonals is

Watch Video Solution

−−→
AB = 3 î − 2ĵ + 2k̂ and

−−→
BC = − î + 2k̂

https://dl.doubtnut.com/l/_VE4rM3Ogblq4
https://dl.doubtnut.com/l/_k4jMj8OJGbPY
https://dl.doubtnut.com/l/_R3Nhbi8o4oV3


Exercise

7. The position vectors of the points A and B are

 and  respectively. Find the

projection of  on the vector . Also �nd the

resolved part of  in that direction.

Watch Video Solution

→
i + 2

→
j + 3

→
k 2

→
i −

→
j −

→
k

−−→
AB

→
i +

→
j +

→
k

−−→
AB

8. Show that the altitude of  through a vertex A is

equal to  where the

position vectors of A,B, and C are respectively  and .

Watch Video Solution

△ ABC

∣
∣
∣
→
a ×

→
b +

→
b ×

→
c +

→
c ×

→
a

∣
∣
∣

∣
∣
∣

→
b −

→
c

∣
∣
∣

→
a ,

→
b

→
c

https://dl.doubtnut.com/l/_QvTdpnx9akFt
https://dl.doubtnut.com/l/_FTCKiWsfbafn


1. For any vector  , prove that

Watch Video Solution

→
r

→
r = (

→
r

.

î) î + (
→
r

.

ĵ)ĵ + (
→
r

.

k̂)k̂.

2. If  then show that  and  are

perpendicular to each other.

Watch Video Solution

∣
∣
∣
→
a +

→
b

∣
∣
∣
| = |

→
a −

→
b

∣
∣
∣

→
a

→
b

3. Let  be two unit vectors and  be the angle between

them. 

What is  equal to ?

h id l i

â, b̂ θ

sin( )
θ

2

https://dl.doubtnut.com/l/_Pbrz1Tm0Z5Oi
https://dl.doubtnut.com/l/_8fH8Txzrk8hv
https://dl.doubtnut.com/l/_2wHkILDStB0m


Watch Video Solution

4. Prove that .

Watch Video Solution

∣
∣
∣
→
a +

→
b

∣
∣
∣

= √∣
∣
→
a ∣

∣
2

+
∣
∣
∣

→
b

∣
∣
∣

2

+ 2
→
a ⋅

→
b

5. Prove that , 

Watch Video Solution

(
→
a ×

→
b )

2

+ (
→
a .

→
b )

2

= ∣
∣
→
a ∣

∣
2∣
∣
∣

→
b

∣
∣
∣

2

6. If  and  then show

that  is parallel to 

Watch Video Solution

→
a ×

→
b =

→
c ×

→
d

→
a ×

→
c =

→
b ×

→
d

→
a −

→
d

→
b −

→
c

https://dl.doubtnut.com/l/_2wHkILDStB0m
https://dl.doubtnut.com/l/_6fmNVY3PJZhW
https://dl.doubtnut.com/l/_gMJQQgJm7NdK
https://dl.doubtnut.com/l/_SiDxdMdPX3st


7. Find the angle between the vectors  and 

 where  and  are unit vectors forming an

angle of .

Watch Video Solution

→
a = 2

→
p + 4

→
q

→
b =

→
p −

→
q

→
p

→
q

120∘

8. If  and  then evaluate 

.

Watch Video Solution

∣
∣
→
a ∣

∣ = 1 =
∣
∣
∣

→
b

∣
∣
∣

∣
∣
∣
→
a +

→
b

∣
∣
∣

= √3

(2
→
a −

→
b ) ⋅ (3

→
a +

→
b )

9. Find  such that the scalar product of the vector

 with the unit vector parallel to the sum of

λ

→
i +

→
j +

→
k

https://dl.doubtnut.com/l/_SiDxdMdPX3st
https://dl.doubtnut.com/l/_M8d4zCq6LB4H
https://dl.doubtnut.com/l/_rNjwrFobLm6P
https://dl.doubtnut.com/l/_JvrUdDwhSzTy


the vectors  and  is equal

to 1.

Watch Video Solution

2
→
i + 4

→
j − 5

→
k λ

→
i + 2

→
j + 3

→
k

10. The set of values of x for which the angle between the

vectors  acute

and the angle between the vector  and the axis of

ordinates is obtuse, is

Watch Video Solution

→
a = xî − 3ĵ − k̂ and

→
b = 2xî + xĵ − k̂

→
b

11. Let  be vectors of length  respectively. Let

 be perpendicular to  to  and  to 

. Then  is :

→
a ,

→
b ,

→
c 3, 4, 5

→
a

→
b +

→
c ,

→
b

→
c +

→
a

→
c

→
a +

→
b

∣
∣
∣
→
a +

→
b +

→
c

∣
∣
∣

https://dl.doubtnut.com/l/_JvrUdDwhSzTy
https://dl.doubtnut.com/l/_ONTfB8jqf8to
https://dl.doubtnut.com/l/_9wrlN07R85iC


Watch Video Solution

12. Vectors  are mutually

perpendicular. If  are also mutually

perpendicular, then the cosine of the angel between 

is  b.  c.  d. 

Watch Video Solution

3
→
a − 5

→
b and2

→
a =

→
b

→
a + 4

→
b and

→
b −

→
a

aandb

19

5√43

19

3√43

19

2√45

19

6√43

13. The pth, qth and rth terms of a GP are the positive

numbers a,b and c respectively. Show that the vectors

 and 

 are mutually

perpendicular.

Watch Video Solution

→
i loge a +

→
j loge b +

→
k loge c

→
i (q − r) +

→
j (r − p) +

→
k (p − q)

https://dl.doubtnut.com/l/_9wrlN07R85iC
https://dl.doubtnut.com/l/_TIAnRpXhEBSx
https://dl.doubtnut.com/l/_4yIdxQfMcb5X


Watch Video Solution

14. If  are mutually perpendicular vectors of equal

magnitude, show the vectors  is equally

inclined to .

Watch Video Solution

→
a ,

→
b ,

→
c

→
a +

→
b +

→
c

→
a ,

→
b and

→
c

15. A line makes angles  with the diagonals of a

cube. Show that 

Watch Video Solution

α, β, γandδ

cos2 α + cos2 β + cos2 γ + cos2 δ = 4/3.

16.  and  are the position vectors of points 

and  respectively, prove that : 

→
a ,

→
b

→
c A, B

C

https://dl.doubtnut.com/l/_4yIdxQfMcb5X
https://dl.doubtnut.com/l/_9QZWUSvlxwTy
https://dl.doubtnut.com/l/_O83qdHPmO8gy
https://dl.doubtnut.com/l/_Y2HMpwAqCXlS


 is vector perpendicular to

the plane of triangle 

Watch Video Solution

→
a ×

→
b +

→
b ×

→
c +

→
c ×

→
a

ABC.

17. Given the vectors  form a triangle such

that  �nd  such that the area of

the triangle is 56 where 

 

Watch Video Solution

→
A ,

→
B , and

→
C

→
A =

→
B +

→
C . a, b, c, andd

→
A = aî + bĵ + ck̂

→
B = dî + 3ĵ + 4k̂

→
C = 3 î + ĵ − 2k̂

18. If AC and BD are the diagonals of a quadrilateral ABCD,

prove that its area is equal to .

Watch Video Solution

∣
∣
∣

−−→
AC ×

−−→
BD

∣
∣
∣

1

2

https://dl.doubtnut.com/l/_Y2HMpwAqCXlS
https://dl.doubtnut.com/l/_KCTEY0lsF4Fy
https://dl.doubtnut.com/l/_RDHCvCrjMv1e


19.  are any four points in the space, then

prove that 

(area of  .)

Watch Video Solution

A, B, CandD

∣
∣
∣

→
A B ×

→
C D +

→
BC ×

→
A D +

→
C A ×

→
BD

∣
∣
∣

= 4

ABC

20. If the angle between the vectors  and 

 is equal to  then x=_______.

Watch Video Solution

x
→
i +

→
j −

→
k

→
i + x

→
j +

→
k

π

3

21. If the vector  is perpendicular to

the vector  and the scalar product of 

→
a = x

→
i + y

→
j + 2

→
k

→
b =

→
i −

→
j +

→
k

→
a

https://dl.doubtnut.com/l/_RDHCvCrjMv1e
https://dl.doubtnut.com/l/_vvvLRAeYmAMl
https://dl.doubtnut.com/l/_I2tyvzvFI7nN
https://dl.doubtnut.com/l/_O8RbFaxnOR7j


and  is equal to 4 then x= ________ and

y=__________.

Watch Video Solution

→
c =

→
i + 2

→
j

22. If  is a vector of magnitude 50 and parallel to

 and makes an acute angle with

the z-axis then ___________.

Watch Video Solution

→
a

→
b = 6

→
i − 8

→
j −

→
k

15

2
→
a =

23. If  are unit vectors such that 

 then �nd the value of 

Watch Video Solution

→
a ,

→
b , and

→
c

→
a +

→
b +

→
c = 0,

→
a

.
→
b +

→
b

.
→
c +

→
⋅

→
a .

https://dl.doubtnut.com/l/_O8RbFaxnOR7j
https://dl.doubtnut.com/l/_imgmwWpbUHcL
https://dl.doubtnut.com/l/_ZhC9HNOxnfbw


24. Prove that , 

Watch Video Solution

→
a × (

→
b +

→
c ) +

→
b × (

→
c +

→
a ) +

→
c × (

→
a +

→
b ) =

→
0

25. If  and  are vectors, each of magnitude 3 then

__________.

Watch Video Solution

→
a

→
b

∣
∣
∣
→
a +

→
b

∣
∣
∣

2

+
∣
∣
∣
→
a −

→
b

∣
∣
∣

2

=

26. If  are given vectors,

then prove that a vector  satisfying the equations

 and  is 

→
A = (1, 1, 1),

→
C = (0, 1, − 1)

→
B

→
A ×

→
B =

→
C

→
A ⋅

→
B = 3 ( , , ).

5

3

2

3

2

3

https://dl.doubtnut.com/l/_ZhC9HNOxnfbw
https://dl.doubtnut.com/l/_iJZ6xDy3gGcB
https://dl.doubtnut.com/l/_mylL3efq78Ht
https://dl.doubtnut.com/l/_7QIRkfPnyMet


Watch Video Solution

27. Find a unit vector perpendicular to the plane

determined by the points

Watch Video Solution

(1, − 1, 2), (2, 0, − 1)and(0, 2, 1).

28. Let  be two vectors perpendicular

to each other in the XY plane. Find all the vectors in the

same plane having the projections 1 and 2 along 

respectively.

Watch Video Solution

β = 4 î + 3ĵ and
→
γ

→
β and

→
γ

https://dl.doubtnut.com/l/_7QIRkfPnyMet
https://dl.doubtnut.com/l/_30jnIEaXj8uD
https://dl.doubtnut.com/l/_MitrjV7S2vrf
https://dl.doubtnut.com/l/_rr973tlHux7t


29. If  and 

then angle between  and  is

Watch Video Solution

∣
∣
→
a ∣

∣ = 3,
∣
∣
∣

→
b

∣
∣
∣

= 5, ∣
∣
→
c ∣

∣ = 7
→
a +

→
b +

→
c = 0

→
a

→
b

30. The conditions under which the vector

 will be at right angles to each other

is

Watch Video Solution

→
P +

→
Q and

→
P −

→
Q

31. Let

are non-collinear points. Let  denotes the areaof

quadrilateral  and let  denote the area of

→
OA −

→
a , ÔB = 10

→
a + 2

→
b and

→
OC =

→
b , whereO, AandC

p

OACB, q

https://dl.doubtnut.com/l/_rr973tlHux7t
https://dl.doubtnut.com/l/_zP9NT9xrlxbZ
https://dl.doubtnut.com/l/_I30X6ji4FkW6


parallelogram with  as adjacent sides. If 

then �nd

Watch Video Solution

OAandOC p = kq,

k.

32. Vector  turns through a right angle

passing through the positive x-axis on the way. Show that

the vector in its new position is 

Watch Video Solution

→
OA = î + 2ĵ + 2k̂

.
4 î − ĵ − k̂

√2

33. A vector  has components  in a right handed

rectangular cartesian coordinate system  the

coordinate axis is rotated about  axis through an angle .

The components of  in the new system

a a1, a2, a3

OXYZ

z
π

2

a

https://dl.doubtnut.com/l/_I30X6ji4FkW6
https://dl.doubtnut.com/l/_CWhofedJrOaa
https://dl.doubtnut.com/l/_nDh3mWQtyJe7


Watch Video Solution

34. If  then

A. 

B. 

C. 

D. all of these

Answer: D

Watch Video Solution

→
a ⋅

→
b =

→
a ⋅

→
c

→
a = 0

→
b =

→
c

→
a ⊥ (

→
b −

→
c )

35. If  then  is
→
A +

→
B +

→
C = 0

→
A ×

→
B

https://dl.doubtnut.com/l/_nDh3mWQtyJe7
https://dl.doubtnut.com/l/_rAH2aBNy2GBJ
https://dl.doubtnut.com/l/_3VKn56n95EhW


A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

→
c ×

→
a

→
c

→
b ×

→
c

→
a ×

→
c

36. If  then which one is true

where k is a suitable scalar?

A. 

B. 

C. 

→
a ×

→
b =

→
b ×

→
c ≠

→
0

→
a +

→
b = k

→
c

→
a +

→
c = k

→
b

→
b +

→
c = k

→
a

https://dl.doubtnut.com/l/_3VKn56n95EhW
https://dl.doubtnut.com/l/_7Qi4NjmSiZKc


D. none of these

Answer: B

Watch Video Solution

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

vectors , respectively, such that

Then point D is the of triangle ABC

A. incentre

B. circumcentre

C. orthocentre

D. centroid

→
a ,

→
b ,

→
c and

→
d

(
→
a −

→
d ). (

→
b −

→
c ) = (

→
b −

→
d ). (

→
c −

→
a ) = 0

https://dl.doubtnut.com/l/_7Qi4NjmSiZKc
https://dl.doubtnut.com/l/_JqMqakLzDP5Z


Answer:

Watch Video Solution

38. If  and  then

A. 

B. 

C. 

D. none of these

Answer: B

Watch Video Solution

∣
∣
→
a ∣

∣ =
∣
∣
∣

→
b

∣
∣
∣

= 1
∣
∣
∣
→
a ×

→
b

∣
∣
∣

= 1

→
a ∣ ∣

→
b

→
a ⊥

→
b

→
a ⋅

→
b = 1

https://dl.doubtnut.com/l/_JqMqakLzDP5Z
https://dl.doubtnut.com/l/_yoOMLi4dSbbS


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

vector , parallel to , and a vector ,

perpendicular to , then , equals

A. 

B. 

C. 

D. none of these

Answer:

Watch Video Solution

→
b = 3j + 4k

→
b 1

→
a = i + j

→
b 2

→
a

→
b 1

(
→
i +

→
j )

3
2

(
→
i +

→
j )

2

3

( (
→
i +

→
j )

1
2

40. Let

→
a = 2 î − ĵ + k̂,

→
b = î + 2ĵ − k̂ and

→
c = î + ĵ − 2k̂

https://dl.doubtnut.com/l/_GmpHwIJGM5QG
https://dl.doubtnut.com/l/_16TMiRxv4knb


be three vectors . A vector in the plane of  whose

length of projection on  is of  is

A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

→
b and

→
c

→
a √

2

3

2
→
i + 3

→
j − 3

→
k

2
→
i + 3

→
j + 3

→
k

−2
→
i −

→
j + 5

→
k

2
→
i + j + 5

→
k

41. If  and  and 

 , show that the angle between  and  is  .

A. 

→
a +

→
b +

→
c = 0 ∣

∣
→
a ∣

∣ = 3,  
∣
∣
∣

→
b

∣
∣
∣

= 5

∣
∣
→
c ∣

∣ = 7
→
a

→
b 600

π

3

https://dl.doubtnut.com/l/_16TMiRxv4knb
https://dl.doubtnut.com/l/_25ut4T5QzG8b


B. 

C. 

D. 

Answer:

Watch Video Solution

5
π

3

2
π

3

π

6

42. If  then which one of the

following is correct ?

A. 

B. 

C.  or 

D. none of these

→
a .

→
b = 0 and

→
a ×

→
b =

→
0

→
a ∣ ∣

→
b

→
a ⊥

→
b )

→
a =

→
0

→
b =

→
0

https://dl.doubtnut.com/l/_25ut4T5QzG8b
https://dl.doubtnut.com/l/_JdpAJjmt031M


Answer:

Watch Video Solution

43. If  then �nd the

component of 

A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

→
a = 4 î + 6ĵand

→
b = 3ĵ + 4k̂,

→
a and

→
b .

( (3
→
j + 4

→
k )

9

5√3

18

25

(3
→
j + 4

→
k )

18

25

(3
→
j + 4

→
k )

18

√13

https://dl.doubtnut.com/l/_JdpAJjmt031M
https://dl.doubtnut.com/l/_ZCtTTLVOv32j


44. In each of the following, �ll in the blank so that the

resulting statement is correct. If  are three unit

vectors such that  an 

 then ___________.

Watch Video Solution

→
a ,

→
b ,

→
c

→
a = λ

→
b + μ

→
c

→
a ⋅

→
b = 0,

→
a ⋅

→
c =

1
2

∣
∣
∣

→
b ⋅

→
c

∣
∣
∣

=

45. If , then the angle between 

is

Watch Video Solution

→
A ×

→
B =

→
B ×

→
A A → B

46. Find a unit vector

 and 3→
c if −

→
i +

→
j −

→
k bisectstheanglebetween

→
c

https://dl.doubtnut.com/l/_0esQONlqYDH6
https://dl.doubtnut.com/l/_OO6zJNFUTEVV
https://dl.doubtnut.com/l/_TThWhgpcbWtR


 .

Watch Video Solution

î + 4ĵ

47. If  is the angle between the unit vectors  and  then 

 is equal to

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

θ â b̂

cos( )
θ

2

∣∣â + b̂∣∣

∣∣â − b̂∣∣
1

2

∣∣â ⋅ b̂∣∣
1

2

∣∣â + b̂∣∣
1

2

https://dl.doubtnut.com/l/_TThWhgpcbWtR
https://dl.doubtnut.com/l/_ER0Mq8NxOgWj
https://dl.doubtnut.com/l/_1jPwdYRU50AE


48. In each of the following, one or more options are

correct. Choose the correct option(s). If  then 

 is perpendicular to the vector

A. 

B. 

C. 

D. 

Answer: 

Watch Video Solution

∣
∣
→
a ∣

∣ =
∣
∣
∣

→
b

∣
∣
∣

→
a +

→
b

(
→
a ⋅

→
b )

→
a

→
a −

→
b

→
a ×

→
b

(
→
a ⋅

→
b )

→
b

B, C

https://dl.doubtnut.com/l/_1jPwdYRU50AE

