
MATHS

BOOKS - RS AGGARWAL MATHS (HINGLISH)

SCALAR, OR DOT, PRODUCT OF VECTORS

Solved Examples

1. Let  and  be two given vectors such that  and

the angle between them is . Find .

Watch Video Solution

→
a

→
b ∣

∣
→
a ∣

∣ = 3,
∣
∣
∣

→
b

∣
∣
∣

= 4

60∘ →
a .

→
b

2. Find the angle between two vectors  with magnitudes 

and  respectively and such that 

Watch Video Solution

→
a and

→
b √3

2
→
a

.
→
b = √6.

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_iyR4uyJYXXZZ
https://dl.doubtnut.com/l/_vuBAcXpsOIDg


3. If  and  are two vectors such that  and 

, �nd the angle between  and .

Watch Video Solution

→
a

→
B ∣

∣
→
a ∣

∣ =
∣
∣
∣

→
b

∣
∣
∣

= √2

→
a .

→
b = − 1

→
a

→
b

4. Write the projection of the vector  on the vector 

Watch Video Solution

î + 3ĵ + 7k̂

2 î − 3ĵ + 6k̂.

5. Write the projection of  when 

Watch Video Solution

→
b +

→
c  on 

→
a ,

→
a = 2 î − 2ĵ + k̂,  

→
b = î + 2ĵ − 2k̂ and 

→
c = 2 î − ĵ + 4k̂.

https://dl.doubtnut.com/l/_vuBAcXpsOIDg
https://dl.doubtnut.com/l/_GclkmpyXCK2O
https://dl.doubtnut.com/l/_9MQqdv06tEFG
https://dl.doubtnut.com/l/_28LKWs2MytLU


6. Find  when the projection of 

 units.

Watch Video Solution

λ,

→
a = λî + ĵ + 4k̂ on 

→
b = 2 î + 6ĵ + 3k̂ is 4

7. For what value  are the vectors

 perpendicular to each

other?

Watch Video Solution

λ

→
a = 2 î +  λĵ + k̂ and 

→
b = î −  2ĵ + 3k̂

8. The scalar product of the vector  with a unit vector

along the sum of the vectors

 is equal to 1. Find the value

of  and hence �nd the unit vector along 

Watch Video Solution

→
a = î + ĵ + k̂

→
b = 2 î + 4ĵ − 5k̂ and 

→
c = λî + 2ĵ + 3k̂

λ
→
b +

→
c .

https://dl.doubtnut.com/l/_Cohpvfui6beA
https://dl.doubtnut.com/l/_eSolfiqsfZvv
https://dl.doubtnut.com/l/_UrPOkOamaZOq
https://dl.doubtnut.com/l/_7QzcJ4ca941H


9. Dot products of a vector with vectors

 are respectively  and . Find

the vector.

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

î − ĵ + k̂,  2 î + ĵ − 3k̂ and  î + ĵ + k̂ 4, 0 2

(2 î − ĵ + k̂)

(3 î − 2ĵ + 4k̂)

(3 î − 5ĵ + k̂)

(5 î − 3ĵ + k̂)

10. Let  and .

Find a vector  which is perpendicular to both  and  and

.

Watch Video Solution

→
a = î + 4ĵ + 2k̂,

→
b = 3 î − 2ĵ + 7k̂

→
c = 2 î − ĵ + 4k̂

→
p

→
a

→
b

→
p .

→
c = 18

https://dl.doubtnut.com/l/_7QzcJ4ca941H
https://dl.doubtnut.com/l/_CQkEgJSycncj


11. Find a vector whose magnitude is 3 units and which is perpendicular

to each of the vectors  and .

Watch Video Solution

→
a = 3 î + ĵ − 4k̂

→
b = 6 î + 5ĵ − 2k̂

12. Find , if two vectors  and  are such that , and 

 and 

Watch Video Solution

∣
∣
∣
→
a −

→
b

∣
∣
∣

→
a

→
b ∣

∣
→
a ∣

∣ = 2

∣
∣
∣

→
b

∣
∣
∣

= 3
∣
∣
∣
→
a .

→
b

∣
∣
∣

= 4

13. If  makes equal angles with the coordinate axes and has magnitude

3,�nd the angle between  and each of the three coordinate axes.

Watch Video Solution

→
a

→
a

14. If a unit vector  makes angles  with  with  and an

acute angle  with  then �nd the value of . Also, �nd the scalar and

→
a .π /4 î, .π /3 ĵ

θ k̂ θ

https://dl.doubtnut.com/l/_H0mVf2hdZhwH
https://dl.doubtnut.com/l/_bqpJSAcAcopF
https://dl.doubtnut.com/l/_6FyN9nn1nhPt
https://dl.doubtnut.com/l/_7CIQ7fcTD0z0


vector components of a along the axes.

Watch Video Solution

15. If  are two unit vectors such that  is also a unit

vector then �nd the angle between 

Watch Video Solution

→
a  and 

→
b

→
a +

→
b

→
a  and 

→
b .

16. If sum of two unit vectors is a unit vector; prove that the magnitude

of their di�erence is 

Watch Video Solution

√3

17. If ā,b,c are three vectors such that 

and  then 

Watch Video Solution

∣
∣
→
a ∣

∣ = 5,
∣
∣
∣

→
b

∣
∣
∣

= 12 and ∣
∣
→
c ∣

∣ = 13

→
a +

→
b +

→
c = 0

→
a .

→
b +

→
b .

→
c +

→
c .

→
a

https://dl.doubtnut.com/l/_7CIQ7fcTD0z0
https://dl.doubtnut.com/l/_Xu25sQ1LBpji
https://dl.doubtnut.com/l/_x0FkM8hynmsO
https://dl.doubtnut.com/l/_FGpdGdc0Sx7B


18. Let  are vectors such that 

 is perpendicular to 

 is perpendicular to  is perpendicular to

 Then �nd the value of  .

Watch Video Solution

→
a ,

→
b , and

→
c

∣
∣
→
a ∣

∣ = 3,
∣
∣
∣

→
b

∣
∣
∣

= 4and∣
∣
→
c ∣

∣ = 5, and(
→
a +

→
b )

→
c , (

→
b +

→
c )

→
a and(

→
c +

→
a )

→
b .

∣
∣
∣
→
a +

→
b +

→
c

∣
∣
∣

19. If  are three mutually perpendicular vectors of equal

magniltgude, prove that  is equally inclined with vectors 

 also �nd the angle.

Watch Video Solution

→
a ,  

→
b ,  

→
c

→
a +

→
b +

→
c

→
a ,  

→
b ,  and 

→
⋅

20. If  , and  are unit vectors such that  then

�nd the value of 

Watch Video Solution

→
a ,

→
b

→
c

→
a +

→
b +

→
c = 0,

→
a .

→
b +

→
b .

→
c +

→
c .

→
a

https://dl.doubtnut.com/l/_ORI1CWehrrbo
https://dl.doubtnut.com/l/_sa3dzUPi6KzT
https://dl.doubtnut.com/l/_IOGGwi3QcAXo
https://dl.doubtnut.com/l/_ZoRoWqBCBeA8


21. If  are three vectors such that  then show

that 

Watch Video Solution

→
a ,  

→
b ,  

→
c

→
a

.
→
b =

→
a

.
→
c

→
a = 0  or ,  

→
b = c  or  

→
a ⊥ (

→
b −

→
c ).

22. Let  and  be two nonzero vector. Prove that 

.

Watch Video Solution

→
a

→
b

→
a ⊥

→
b ⇔

∣
∣
∣
→
a +

→
b

∣
∣
∣

=
∣
∣
∣
→
a −

→
b

∣
∣
∣

23. express the vector  =  as sum of the two vectors such

that one is parallel to the vector  =  and other is perpendicular

to .

Watch Video Solution

→
a 5 î − 2ĵ + 5k̂

→
b 3 î + k̂

→
b

https://dl.doubtnut.com/l/_ZoRoWqBCBeA8
https://dl.doubtnut.com/l/_gYYVk0JfYhOT
https://dl.doubtnut.com/l/_HOARAwedLp5r


24. Find the values of  for which the angle between the vectors

 and  is obtuse.

Watch Video Solution

λ

→
a = 2λ2 î + 4λĵ + k̂

→
b = 7 î − 2ĵ + λk̂

25. Let  and  be the vertices of a 

. Using vectors, show that  is right angled at C.

Watch Video Solution

A(0, 1, 1), B(3, 1, 5) C(0, 3, 3) △ ABC

△ ABC

26. Show that the points, A, B and C having position vectors

 and  respectively are the

vertices of a rightangled triangle. Also, �nd the remaining angles of the

triangle.

Watch Video Solution

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

https://dl.doubtnut.com/l/_mMHAtK5MXrXs
https://dl.doubtnut.com/l/_NsAJ2gI1XqAH
https://dl.doubtnut.com/l/_naxRn1LjEpYS


Exercise 23

27. Let  and  be

the position vectors of points A, B, C, D respectively. Find the angle

between AB and CD. Hence, show that .

Watch Video Solution

( î + ĵ + k̂), (2 î + 5ĵ), (3 î + 2ĵ − 3k̂) ( î − 6ĵ − k̂)

AB ∣ ∣ CD

1. Find  when  

(i)  and   

(ii)  and   

(iii)  and 

Watch Video Solution

→
a .

→
b

→
a = î − 2ĵ + k̂

→
b = 3 î − 4ĵ − 2k̂

→
a = î + 2ĵ + 3k̂

→
b = − 2ĵ + 4k̂

→
a = î − ĵ + 5k̂

→
b = 3 î − 2k̂

2. Find the value of  for which  and  are perpendicular, where 

(i)  and   

λ
→
a

→
b

→
a = 2 î + λĵ + k̂

→
b = ( î − 2ĵ + 3k̂)

https://dl.doubtnut.com/l/_cJfDRDg5SQqO
https://dl.doubtnut.com/l/_YJvE38bp4dfc
https://dl.doubtnut.com/l/_cIBXeILeAisT


(ii)  and   

(iii)  and   

(iv)  and 

Watch Video Solution

→
a = 3 î − ĵ + 4k̂

→
b = − lamndaî + 3ĵ + 3k̂

→
A = 2 î + 4ĵ − k̂

→
b = 3 î − 2ĵ + λk̂

→
a = 3 î + 2ĵ − 5k̂

→
b = − 5ĵ + λk̂

3. (i) If  and , show that 

is perpendicular to .  

(ii) If  and  then show that 

 and  are orthogonal.

Watch Video Solution

→
a = î + 2ĵ − 3k̂

→
b = 3 î − ĵ + 2k̂ (

→
a +

→
b )

(
→
a −

→
b )

→
a = (5 î − ĵ − 3k̂)

→
b = ( î + 3ĵ − 5k̂)

(
→
a +

→
b ) (

→
a −

→
b )

4. If  and  , then �nd the value

of  so that  and  are perpendicular vectors.

Watch Video Solution

→
a = â = î −  ĵ + 7k̂

→
b = 5ĵ −  ĵ + λk̂

λ,
→
a +

→
b

→
a −

→
b

https://dl.doubtnut.com/l/_cIBXeILeAisT
https://dl.doubtnut.com/l/_HrJfJPwzXNVe
https://dl.doubtnut.com/l/_Ifg63gRfyHkQ


5. 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

6. Let  and . Find

a vector  which is perpendicular to both  and , and is such that

.

Watch Video Solution

→
A = 4 î + 5ĵ − k̂,

→
b = î − 4ĵ + 5k̂

→
c = 3 î + ĵ − k̂

→
d

→
a

→
b

→
d . V ec(c) = 21

7. Let  and .  

Find the projection of (i)  on  and (ii)  on .

Watch Video Solution

→
a = (2 î + 3ĵ + 2k̂)

→
b = ( î + 2ĵ + k̂)

→
a

→
b

→
b

→
a

https://dl.doubtnut.com/l/_Mh0tfXWWSFHC
https://dl.doubtnut.com/l/_A11BbQZ0cIaP
https://dl.doubtnut.com/l/_lhiaYZQ1xDko


8. Find the projection of  in the direction of 

Watch Video Solution

(8 î + ĵ) ( î + 2ĵ − 2k̂)

9. Write the projection of vector  along the vector  .

Watch Video Solution

î + ĵ + k̂ ĵ

10. (i) Find the projection of  on  if  and 

.  

(ii) Write the projection of the vector  on the vector 

.

Watch Video Solution

→
a

→
b

→
a .

→
b = 8

→
b = (2 î + 6ĵ + 3k̂)

( î + at(j)) ( î − ĵ)

11. Find the angle between the vectors  and , when 

(i)  and   

→
a

→
b

→
a = î − 2ĵ + 3k̂

→
b = 3 î − 2ĵ + k̂

https://dl.doubtnut.com/l/_wgVO5W2f2Gos
https://dl.doubtnut.com/l/_nAhYJ6gDtigo
https://dl.doubtnut.com/l/_X7nlhb5VindZ
https://dl.doubtnut.com/l/_04slDhOgCmas


(ii)  and   

(iii)  and .

Watch Video Solution

→
a = 3 î + ĵ + 2k̂

→
b = 2 î − 2ĵ + 4k̂

→
a = î − ĵ

→
b = ĵ + k̂

12. If  and  then calculate the

angle between  and .

Watch Video Solution

→
a = ( î + 2ĵ − 3k̂)

→
b = (3 î − ĵ + 2k̂)

(2
→
a +

→
b ) (

→
a + 2

→
b )

13. if  is a unit vector and  then 

Watch Video Solution

→
a (

→
x −

→
a ). (

→
x +

→
a ) = 8 ∣

∣
→
x ∣

∣

14. Find the angles which the vector  makes with the

coordinate axes.

Watch Video Solution

→
a = 3 î − 6ĵ + 2k̂

https://dl.doubtnut.com/l/_04slDhOgCmas
https://dl.doubtnut.com/l/_8gGpTUAO7v7G
https://dl.doubtnut.com/l/_ZbfpRxdc6MKo
https://dl.doubtnut.com/l/_3sAehZ2YSca4


15. Show that the vector  is equally inclined with the

coordinate axes.

Watch Video Solution

î + ĵ + k̂

16. Find a vector  of magnitude  making an angle  with x-axis , 

 with y-axis and an acute angle  with z-axis

Watch Video Solution

→
a 5√2

π

4
π

2
θ

17. Find the angle between  and , if 

 and .

Watch Video Solution

(
→
a +

→
b ) (

→
a −

→
b )

→
a = (2 î − ĵ + 3k̂)

→
b = (3 î + ĵ + 2k̂)

18. Express the vector  as sum of two vectors such

that one is parallel to the vector  and the other is

→
a = (6 î − 3ĵ − 6k̂)

→
B = ( î + ĵ + k̂)

https://dl.doubtnut.com/l/_ltHG0FpkGSqa
https://dl.doubtnut.com/l/_ddynwcW1dViS
https://dl.doubtnut.com/l/_vdDUHeFfUdmU
https://dl.doubtnut.com/l/_7Jg413Yj5oeG


perpendicular to .

Watch Video Solution

→
b

19. Prove that  , if and

only if  are perpendicular, given 

Watch Video Solution

( → a + → b)
.

→ a + → c| → a|2 + | → b|2

→ a, → b → a ≠ → 0, → b ≠ → 0

20. If  then �nd the

angle between 

Watch Video Solution

→
a +

→
b +

→
c = 0, ∣

∣
→
a ∣

∣ = 3,
∣
∣
∣

→
b

∣
∣
∣

= 5, ∣
∣
→
c ∣

∣ = 7,

→
a and

→
b .

21. Find the angle between  and , when 

(i)  and  (ii)  and 

.

Watch Video Solution

→
a

→
b

∣
∣
→
a ∣

∣ = 2,
∣
∣
∣

→
b

∣
∣
∣

= 1
→
A .

→
B = √3 ∣

∣
→
a ∣

∣ =
∣
∣
∣

→
b

∣
∣
∣

= √2

→
a .

→
b = − 1

https://dl.doubtnut.com/l/_7Jg413Yj5oeG
https://dl.doubtnut.com/l/_Yxxbf5MNL26U
https://dl.doubtnut.com/l/_wULhnf3Oq595
https://dl.doubtnut.com/l/_rp7frzgHLGY4


22. Find  if two vector  and  are such that 

 and  .

Watch Video Solution

| → a − → b|, → a → b

| → a| = 2, | → b| = 3 → a
.

−−→ b ∣ = 4

23. Find  , if : 

Watch Video Solution

∣
∣
→
a ∣

∣and 
∣
∣
∣

→
b

∣
∣
∣

(
→
a +

→
b )

.

→
a −

→
b = 8 and ∣∣

→
a ∣

∣ = 8
∣
∣
∣

→
b

∣
∣
∣

24. If  are unit vectors inclined at an angle  then prove that

 

Watch Video Solution

â and b̂ θ

= ∣∣â + b̂∣∣
cos θ

2

1

2
=

tan θ
2

∣∣â − b̂∣∣

∣∣â + b̂∣∣

https://dl.doubtnut.com/l/_rp7frzgHLGY4
https://dl.doubtnut.com/l/_Hc8qv5pWQAXK
https://dl.doubtnut.com/l/_Mhhhdapc2egV
https://dl.doubtnut.com/l/_ta7Ge7pajELL


25. Dot product of a vector with  and 

 are  and  respectively. Find the vector. Dot products of

a vector with vectors  and  are

respectively  and  Find the vector.

Watch Video Solution

î + ĵ − 3k̂, î + 3ĵ − 2k̂

2 î + ĵ + 4k̂ 0, 5 8

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

4, 0 2.

26. If  and the coordinates of A are ,

�nd the coordinates of B.

Watch Video Solution

−−→
AB = (3 î − ĵ + 2k̂) (0, − 2, − 1)

27. If  and  be four points,

show that  is perpendicular to .

Watch Video Solution

A(2, 3, 4), B(5, 4, − 1), C(3, 6, 2) D(1, 2, 0)

−−→
AB

−−→
CD

https://dl.doubtnut.com/l/_2CgjZpDkSBzv
https://dl.doubtnut.com/l/_xF7p2ghdsMK6
https://dl.doubtnut.com/l/_VvL3OyisO4a2


28. Find the value of  If the vectors 

are perpendicular to each other.

Watch Video Solution

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

29. Show that the vectors

 form a right

angled triangle.

Watch Video Solution

→
a = 3 î − 2ĵ + k̂,  

→
b = î − 3ĵ + 5k̂,  

→
c = 2 î + ĵ − 4k̂

30. Three vertices of a triangle are  and 

. Show that it is a right-angled triangle. Also �nd its other two

angles.

Watch Video Solution

A(0, − 1, − 2), B(3, 1, 4)

C(5, 7, 1)

https://dl.doubtnut.com/l/_WpwGYghzLL7b
https://dl.doubtnut.com/l/_5dIlY55AWKQ2
https://dl.doubtnut.com/l/_7F1jUSzDeRFy


31. If the position vectors of the vertices a, B and C of a  be 

 and  respectively then �nd .

Watch Video Solution

Tri∠ABC

(1, 2, 3), ( − 1, 0, 0) (0, 1, 2) ∠ABC

32. If  and  are two non-collinear unit vectors such that

 �nd  .

Watch Video Solution

→
a

→
b

∣
∣
∣
→
a +

→
b

∣
∣
∣

= √3, (2
→
a − 5

→
b )

.

3
→
a +

→
b

33. If  are two vectors such that  then prove

that  is perpendicular to 

Watch Video Solution

→
a ,  

→
b ,

∣
∣
∣
→
a +

→
b

∣
∣
∣

= ∣
∣
→
a ∣

∣,

2
→
a +

→
b

→
b .

34. If  and , then express  in the from 

, where  and .

→
a = 3 î − ĵ

→
b = 2 î + ĵ − 3k̂

→
b

→
b =

→
b 1 +

→
b 2

→
b 1 ∣ ∣

→
a

→
b 2 ⊥

→
a

https://dl.doubtnut.com/l/_DNeKxXoikbdd
https://dl.doubtnut.com/l/_7DgSJzOYKNUT
https://dl.doubtnut.com/l/_FTgP1EmTkSDj
https://dl.doubtnut.com/l/_JUOBDWZvkf1G


Watch Video Solution

https://dl.doubtnut.com/l/_JUOBDWZvkf1G

