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SCALAR PRODUCT OF TWO VECTORS

Solved Examples

1. Find the angle between two vectors and with magnitudes and 2

respectively having 

Watch Video Solution

→
a

→
b √3

→
a .

→
b = √6

2. Find the magnitude of two vectors and  having the same

magnitude and such that the angle between them is and their scalar

product is .

→
a

→
b

600

1

2

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_KKbQhxv2e1aU
https://dl.doubtnut.com/l/_iXCFhOUEbuTK


Watch Video Solution

3. Find the scalar product of vectors

Watch Video Solution

→
a = 2 î − ĵ + 2k̂ and

→
b = î − 3ĵ − 5k̂

4. Show that the vectors  are at righat

angles.

Watch Video Solution

2 î − ĵ + k̂ and î − 3ĵ − 5k̂

5. Find the angle between the vectors 

Watch Video Solution

4 î − 2ĵ + 4k̂ and 3 î − 6ĵ − 2k̂.

https://dl.doubtnut.com/l/_iXCFhOUEbuTK
https://dl.doubtnut.com/l/_XMwdXGRLb0mB
https://dl.doubtnut.com/l/_bxA3ZK9UmEsg
https://dl.doubtnut.com/l/_S70rNGR2GJ95


6. If  show that the vectors 

 and  are perpendicular to other.

Watch Video Solution

→
a = î + 2ĵ − 3k̂ and

→
b = 3 î + ĵ + 2k̂

→
a +

→
b

→
a −

→
b

7. Find the angle between the vectors

.

Watch Video Solution

→
a +

→
b and

→
a −

→
b if

→
a = 2 î − ĵ + 3k̂ and

→
b = 3 î + ĵ − 2k̂

8. If , then �nd  such that a+b

and a-b are orthogonal.

Watch Video Solution

a = 5 î − ĵ + 7k̂ and b = î − ĵ + λk̂ λ

9. Find the value of  so that the two vectors  and 

 are parallel

λ 2 î + 3ĵ − k̂

−4 î − 6ĵ + λk̂

https://dl.doubtnut.com/l/_lCUxqJ8exZhd
https://dl.doubtnut.com/l/_6QRDNfr4HJ2N
https://dl.doubtnut.com/l/_ircXIAQTS2RG
https://dl.doubtnut.com/l/_jWfOapZ9nywN


Watch Video Solution

10. Find the value of so that the two vectors

 are Perpendicular to each other

Watch Video Solution

λ

2 î + 3ĵ − k̂ and − 4 î − 6ĵ + λk̂

11. 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

12. The vectors  are mutually

perpedicular. Given that , �nd the value of x and y.

Watch Video Solution

→
a = 3 î + xĵ − k̂ and

→
b = 2 î + ĵ + yk̂

∣
∣
→
a ∣

∣ =
∣
∣
∣

→
b

∣
∣
∣

https://dl.doubtnut.com/l/_jWfOapZ9nywN
https://dl.doubtnut.com/l/_79g55X29WZgQ
https://dl.doubtnut.com/l/_YUwK7qVlvgms
https://dl.doubtnut.com/l/_V125N294u3Hl


13. Using dot product of vectors show that the vectors

 form a righat angled

triangle

Watch Video Solution

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

14. Prove that points  are

the vertices of a righat angled triangle.

Watch Video Solution

(2, − 1, 1), (1, − 3, − 5) and (3, − 4, − 4)

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

to the vectors  where 

Watch Video Solution

→
a and

→
b

→
a = 3 î + ĵ − 4k̂ and

→
b = 6 î + ĵ − 2k̂

https://dl.doubtnut.com/l/_Y8FRrA7NRrpi
https://dl.doubtnut.com/l/_mJZFWiFFzDuB
https://dl.doubtnut.com/l/_3qhtl5ZS2s4b


16. Let  Find a vector  which

is perpendicular to vectors  and satis�es the condition 

=1.

Watch Video Solution

→
a = î − ĵ,

→
b = î − k̂ and

→
c = 7 î − k̂. d̂

→
a and

→
b

→
c .

→
d

17. The scalar product of the vector  with a unit vector along the

sum of the vectors  is equal to one. Find

the value of .

Watch Video Solution

î + ĵ + k̂

2 î + 4ĵ − 5k̂ and λî + 2ĵ + 3k̂

λ

18. A unit vector  makes angles  with  respectively and

an acute angle  with  Find the angle  and components of 

Watch Video Solution

→
a  and 

π

4

π

3
î and ĵ

θ k̂. θ
→
a .

https://dl.doubtnut.com/l/_2oIYyeeNzDMh
https://dl.doubtnut.com/l/_rwPUQBJ7SiHY
https://dl.doubtnut.com/l/_xp8Ihn0iu39N


19. Find the projection of 

Watch Video Solution

A = 2 î − ĵ + k̂  on B = î − 2ĵ + k̂.

20. Find the projection of the vector  on the line joining the

points (5,6,-3) and (3,4,-2).

Watch Video Solution

2 î − 3ĵ − 6k̂

21. Find the vector component of a vector  along and

perpendicular to the non-zero vecotr .

Watch Video Solution

2 î + 3ĵ + 6har(k)

2 î + ĵ + 2k̂

22. Find  if the scalar projection of

 is 4 units.

Watch Video Solution

λ

→
a = λî + ĵ + 4k̂  on 

→
b = 2 î + 6ĵ + 3k̂

https://dl.doubtnut.com/l/_zgQDZxwiyiTo
https://dl.doubtnut.com/l/_PJ3a4tMcGZpj
https://dl.doubtnut.com/l/_Qw2U73PK8W4c
https://dl.doubtnut.com/l/_jkuCwPJCErLX


23. Find the perpendicular distance of the point A(1,0,1) to the line

through the points B(2,3,4) and C(-1,1,-2)

Watch Video Solution

24. A line l is passing through the point  and is parallel to vector .

Determine the distance of point A(  from the line l in from

Watch Video Solution

→
b

→
c

→
a )

∣
∣
∣
∣
∣
∣

→
b −

→
a +

→
c

∣
∣ 
∣ 
∣ 
∣
∣

or

(
→
a −

→
b )

→
c

∣
∣
→
c ∣

∣
2

∣
∣
∣
(

→
b −

→
a ) ×

→
c

∣
∣
∣

∣
∣
→
c ∣

∣

25. Express the vector  as sum of two vectors such

that one is paralle to the vector  and the other is

perpendicular to .

Watch Video Solution

→
a = (5 î − 2ĵ + 5k̂)

→
b = (3 î + k̂)

→
b

https://dl.doubtnut.com/l/_jkuCwPJCErLX
https://dl.doubtnut.com/l/_s6kMC06MtEiR
https://dl.doubtnut.com/l/_bz1bD9qQuGTP
https://dl.doubtnut.com/l/_xmIkig0zGZF6


26. Let  be two vectors perpendicular to each other

in the xy- plane. All vectors in the sme plane having projections 1 and 2

along ., respectively, are given by ________

Watch Video Solution

→
b = 4 î + 3ĵ and

→
c

→
b and

→
c

27. Determine the value of  so that for all real  , vectors

 make an obtuse angle with each

other.

Watch Video Solution

c x

cxî − 6ĵ − 3k̂ and xî + 2ĵ + 2cxk̂

28. If  are non coplanar non zero vectors and 

 Show that  is a zero vector

Watch Video Solution

→
a ,

→
b ,

→
c

→
n .

→
a =

→
n .

→
b =

→
n .

→
c = 0,

→
n

https://dl.doubtnut.com/l/_xmIkig0zGZF6
https://dl.doubtnut.com/l/_k6wou4fsALJH
https://dl.doubtnut.com/l/_etVTruanWDqJ
https://dl.doubtnut.com/l/_0aTJdUfDHg13


29. Find the angle between any two diagonals of a cube.

Watch Video Solution

30. A line makes angles  with the diagonals of a cube. Show

that .

Watch Video Solution

∠, β, γ and δ

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

31. (Cauchy-Schawarz inequality) For any two vectors  prove

that  and hence show that 

Watch Video Solution

→
a  and 

→
b

(
→
a

.
→
b )

2

≤ ∣
∣
→
a ∣

∣
2∣
∣
∣

→
b

∣
∣
∣

2

(a1b2 + a2b2 + a3b3)
2

≤ (a12 + a22 + a32)(b12 + b22 + b32).

32. A vector whose modulus is  and makes the same angle with

, will be

√51

a = , b = and c = ĵ
î − 2ĵ + 2k̂

3

−4 î − 3k̂

5

https://dl.doubtnut.com/l/_g0rv2RYRRLTB
https://dl.doubtnut.com/l/_bUgQrvYFyrNS
https://dl.doubtnut.com/l/_thwe3kCIdkTN
https://dl.doubtnut.com/l/_yh5DIsmvd9Op


Watch Video Solution

33. If  show that the vectors 

 are perpendicular to each other.

Watch Video Solution

∣
∣
∣
→
a +

→
b

∣
∣
∣

=
∣
∣
∣
→
a −

→
b

∣
∣
∣
, (

→
a ,

→
b ≠

→
0 )

→
a and

→
b

34. Find  , if for a unit vector 

Watch Video Solution

∣
∣
→
x ∣

∣
→
a ,  (

→
x −

→
a ). (

→
x +

→
a ) = 15.

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

Watch Video Solution

âandb̂ θ

= ∣∣â + b̂∣∣.
sin θ

2

1

2

36. For any two vectors  prove that →
a and

→
b

∣
∣
∣
→
a .

→
b

∣
∣
∣

≤ ∣
∣
→
a ∣

∣
∣
∣
∣

→
b

∣
∣
∣

https://dl.doubtnut.com/l/_yh5DIsmvd9Op
https://dl.doubtnut.com/l/_I5TP9FijzOqd
https://dl.doubtnut.com/l/_LB3VpcgI0r0S
https://dl.doubtnut.com/l/_c1mG6WC6w1FY
https://dl.doubtnut.com/l/_eEnbvpE3PnrQ


Watch Video Solution

37. For any two vectors  and , we always have

 [Triangle inequality].

Watch Video Solution

→
a

→
b

∣
∣
∣
→
a +

→
b

∣
∣
∣

≤ ∣
∣
→
a ∣

∣ +
∣
∣
∣

→
b

∣
∣
∣

38. Given  is perpendicular to ,  is perpendicular to 

and  is perpendicular to . If , �nd 

Watch Video Solution

→
a

→
b +

→
c

→
b

→
c +

→
a

→
c

→
a +

→
b ∣

∣
→
a ∣

∣ = 1,
∣
∣
∣

→
b

∣
∣
∣

= 2, ∣
∣
→
c ∣

∣ = 3

∣
∣
∣
→
a +

→
b +

→
c

∣
∣
∣

39. If  are unit vectors such that  then

the value of  is a) 1 b) 0 c) 3 d) 

Watch Video Solution

→
a ,

→
b and

→
c

→
a +

→
b +

→
c =

→
0

→
a .

→
b +

→
b .

→
c +

→
c .

→
a −

3

2

https://dl.doubtnut.com/l/_eEnbvpE3PnrQ
https://dl.doubtnut.com/l/_3SqfE7zkbELX
https://dl.doubtnut.com/l/_uWEhpWYVIlwV
https://dl.doubtnut.com/l/_E6oQGNHCuwVZ
https://dl.doubtnut.com/l/_fKY7fhrP0oBC


40. If  are mutually perpendicular vectors of equal magnitudes,

show that the vector  is equally inclined to .

Watch Video Solution

→
a ,

→
b ,

→
c

→
a +

→
b +

→
c

→
a ,

→
b and

→
c

41. (Pythagorass Theorem) Prove by vector method that in a right angled

triangle, the square of the hypotenuse is equal to the sum of the squares

of the other two sides.

Watch Video Solution

42. Prove that the mid-point of the hypotenuse of a right triangle is

equidistant from its vertices.

Watch Video Solution

43. Using distance formula, prove the apollonius' theorem that is in

 , where D is the middle pointΔABC, AB2 + AC 2 = 2(AD2 + BD20)

https://dl.doubtnut.com/l/_fKY7fhrP0oBC
https://dl.doubtnut.com/l/_bOnBFN277nD1
https://dl.doubtnut.com/l/_5o7uyiiBS2jN
https://dl.doubtnut.com/l/_cTStqMtjBfor


of BC.

Watch Video Solution

44. Show that the diagonals of a rhombus bisect each other at right

angles.

Watch Video Solution

45. Using dot product of vectors, prove that a parallelogram, whose

diagonals are equal, is a rectangle

Watch Video Solution

46. Prove using vectors: The median to the base of an isosceles triangle is

perpendicular to the base.

Watch Video Solution

https://dl.doubtnut.com/l/_cTStqMtjBfor
https://dl.doubtnut.com/l/_nYfWPdd7LV9y
https://dl.doubtnut.com/l/_ax1Ft2vnOf1W
https://dl.doubtnut.com/l/_5uu4EgbMBHTx
https://dl.doubtnut.com/l/_2kkTr61d5Fcx


47. Prove using vectors: If two medians of a triangle are equal, then it is

isosceles.

Watch Video Solution

48. Prove that an angle inscribed in a semi-circle is a right angle using

vector method.

Watch Video Solution

49. Using vector method, prove that the altitudes of a triangle are

concurrent.

Watch Video Solution

50. Show that the perpendicular bisectors of the sides of a triangle are

concurrent.

https://dl.doubtnut.com/l/_2kkTr61d5Fcx
https://dl.doubtnut.com/l/_OJAEsulIUit6
https://dl.doubtnut.com/l/_ZUxYaIL2NGCl
https://dl.doubtnut.com/l/_Nw73t1QHDTuF


Watch Video Solution

51. In any , prove that  

Watch Video Solution

ΔABC

ac cosB − bc cosA = a2 − b2

52. 

Watch Video Solution

2(bosA + ca cosB + ab cosC) = a2 + b2 + c2

53. Prove by vector metod the following formula of plane trigonometry

Watch Video Solution

cos(α − β) = cosα cos β + sinα sinβ

https://dl.doubtnut.com/l/_Nw73t1QHDTuF
https://dl.doubtnut.com/l/_0tcGSuW4Dpjh
https://dl.doubtnut.com/l/_l8tumE22tRgb
https://dl.doubtnut.com/l/_KMHsY2zYClcg


54. In any , prove that  with the help of

vectors

Watch Video Solution

ΔABC cosC =
a2 + b2 − c2

2ab

55. Constant forces

 act on a particle

at a point A . Determine the work done when particle is displaced from

position 

Watch Video Solution

P1 = î − ĵ + k̂, P2 = − î + 2ĵ − îk and P3 = ĵ − k̂

A(4 î − 3ĵ − 2k̂)  toB(6 î + ĵ − 3k̂)

56. A paticle acted on by constant forces  is

displaced from the point . Find the work

done

Watch Video Solution

4 î + ĵ − 3k̂ and 3 î + ĵ − k̂

î + 2ĵ + 3k̂ → 5 î + 4ĵ + k̂

https://dl.doubtnut.com/l/_QzOxw0LQIZJC
https://dl.doubtnut.com/l/_GAE7p88ZiBO0
https://dl.doubtnut.com/l/_twhE2PAtREKQ


Exercise

1. Find the scalar product of vectors  where : 

Watch Video Solution

→
a and

→
b ,

â = 2 î + 4k̂, b̂ = 3ĵ − 2k̂

2. Find the scalar product of vectors  where : 

Watch Video Solution

→
a and

→
b ,

→
a = 2 î − 3k̂,

→
b = 3 î + 4ĵ

3. If  then verify the

following: .

Watch Video Solution

→
a = î + ĵ + k̂,

→
b = 2 î − ĵ and

→
c = 3ĵ + k̂

→
a . (

→
b +

→
c ) =

→
a .

→
b +

→
a .

→
c

https://dl.doubtnut.com/l/_08K241YHG00P
https://dl.doubtnut.com/l/_35MzeO8AT21I
https://dl.doubtnut.com/l/_XlVHTPkpiJDa


4. If  then verify the

following: .

Watch Video Solution

→
a = î + ĵ + k̂,

→
b = 2 î − ĵ and

→
c = 3ĵ + k̂

(
→
a +

→
b ). (

→
a −

→
b ) = a2 − b2

5. Find the angle between two vectors  with magnitudes 1 and

2 respectively and satisfying 

Watch Video Solution

→
a and

→
b

→
a .

→
b . = 1

6. IF  �nd the angle between 

.

Watch Video Solution

∣
∣
→
a ∣

∣ = √3,
∣
∣
∣

→
b

∣
∣
∣

= 2 and
∣
∣
∣
→
a −

→
b

∣
∣
∣

= 3

→
a and

→
b

7. Find the angle between the following pairs of vectors

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

https://dl.doubtnut.com/l/_4tOaLFXEsMZm
https://dl.doubtnut.com/l/_GKMFr9jKlKPV
https://dl.doubtnut.com/l/_kZ9CAq2FbKU1
https://dl.doubtnut.com/l/_Rp0DjIUCu06J


Watch Video Solution

8. Find the angel between the following pairs of vectors

Watch Video Solution

2 î − 3ĵ + k̂, 3 î − ĵ − 2k̂

9. Find the angel between the following pairs of vectors

Watch Video Solution

î + ĵ − k̂, î − ĵ + k̂

10. Find the angle between the following pairs of vectors

, 

Watch Video Solution

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

https://dl.doubtnut.com/l/_Rp0DjIUCu06J
https://dl.doubtnut.com/l/_q0GfTJCAeCVO
https://dl.doubtnut.com/l/_YqYjHLPF8ALQ
https://dl.doubtnut.com/l/_LIKgBNaHJ3Ij


11. Prove that the following vectors are at righat angle:

Watch Video Solution

2 î − ĵ + k̂, î − 3ĵ + 5k̂

12. Prove that the following vectors are at righat angle:

Watch Video Solution

2 î + 5ĵ + k̂, 3 î − 2ĵ + 4k̂

13. Find the angle between the vectors .

Watch Video Solution

3 î + 4ĵ and 2ĵ − 5k̂

14. Find the angle betwene the vecrtors .

Also �nd the sine of the angle between them.

Watch Video Solution

3 î + 4ĵ + 5k̂ and î + ĵ + k̂

https://dl.doubtnut.com/l/_Y0YXj0iDpy6W
https://dl.doubtnut.com/l/_qBHCx3AlPuA1
https://dl.doubtnut.com/l/_6spkSHtq4OUK
https://dl.doubtnut.com/l/_ewGMLxi4BUhf


15. Show that the following vectors are perpendicular to each other:

Watch Video Solution

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

16. Show that the following vectors are perpendicular to each other:

Watch Video Solution

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

17. Show that the following vectors are perpendicular to each other:

Watch Video Solution

3 î + ĵ + 2k̂, î − ĵ − 5ĵ − 4k̂

https://dl.doubtnut.com/l/_ewGMLxi4BUhf
https://dl.doubtnut.com/l/_uM8Z7bZDEDxI
https://dl.doubtnut.com/l/_XOZz2YweHpbm
https://dl.doubtnut.com/l/_Xq3dBMCwloob


18. If , �nd the value  so that

 is perpendicular to 

Watch Video Solution

→
a = 3 î + 2ĵ + 9k̂ and

→
b = î + λĵ + 3k̂ λ

→
a +

→
b

→
a −

→
b

19. If  and  �nd the angle between

the vectors  and 

Watch Video Solution

a = 4 î + 2ĵ − k̂
→
b = 5 î + 2ĵ − 3k̂

→
a +

→
b

→
a −

→
b

20. If  and , then show that the

vectors  and  are perpendicular.

Watch Video Solution

→
a = 5 î − ĵ − 3k̂

→
b = î + 3ĵ − 5k̂

→
a +

→
b

→
a −

→
b

21. Find the value of  such that the vectors

 are orthogonal.

λ

→
a = 2 î + λĵ + k̂ and

→
b = î + 2ĵ + 3k̂

https://dl.doubtnut.com/l/_by1tKJOuOC50
https://dl.doubtnut.com/l/_a0hDfGmvCGn4
https://dl.doubtnut.com/l/_XeOoHorb8fX6
https://dl.doubtnut.com/l/_gfBBq2XmDgzu


Watch Video Solution

22. If 

then show that CB is perpendicular to AC.

Watch Video Solution

−−→
OA = 2 î − ĵ + k̂,

−−→
OB = î − 3ĵ − 5k̂ and

−−→
OC = 3 î − 3ĵ − 3k̂

23. If  such

that perpendicular to vector c` then the �nd the value of

lamda.

Watch Video Solution

→
a = 2 î + 2ĵ + 3k̂,

→
b = − î + 2ĵ + k and

→
c = 3 î + ĵ

→
a + λ

→
b is

24. Show that each of the given three vectors is a unit vector:

Also, show

that they are mutually perpendicular to each other.

Watch Video Solution

(2 î + 3ĵ + 6k̂), (3 î − 6ĵ + 2k̂), (6 î + 2ĵ − 3k̂)
1

7

1

7

1

7

https://dl.doubtnut.com/l/_gfBBq2XmDgzu
https://dl.doubtnut.com/l/_G6ApRGJDk1TM
https://dl.doubtnut.com/l/_wP65cGw6WA8s
https://dl.doubtnut.com/l/_8XHFmQ66g0CT


25. Show that the thre angles of the triangle with vertices (1,-1,1), (2,3,-1)

Watch Video Solution

and (3, 0, 2)are, respectively, cos − 1( ), cos − 1( ) and cos −2

√114

4

√126

26. Find the scalar components of a unit vector which is perpendicular to

each of the vectors .

Watch Video Solution

î + 2ĵ − k̂ and 3 î − ĵ + 2k̂

27. If . Find a vector  such that 

 from the sides of a righat angled tringle taken in order.

Watch Video Solution

→
a = 2 î − ĵ + k̂,

→
b = î − 3ĵ − 5k̂

→
c

→
a ,

→
b ,

→
c

28. Find the vector magnitude  which lies in zx-plane and is at righat

angles to the vector 

√2

2 î + ĵ + 2k̂

https://dl.doubtnut.com/l/_xg2tCvueMZ5Z
https://dl.doubtnut.com/l/_megSiu87H8dm
https://dl.doubtnut.com/l/_nNwGkPk1FPnz
https://dl.doubtnut.com/l/_b503RyXWM3B7


Watch Video Solution

29. Find the values of x for which the angle between the vectors

 is acute nd the angle

between  and x-axis lies between  and .

Watch Video Solution

→
a = − 3 î + xĵ + k̂ and

→
b = xî + 2xĵ + k̂

→
b

π

2
π

30. The diagonals of as parallelogram are given by

 Show that the parallelogram

is as rhombus and determine the length of its sides.

Watch Video Solution

→
a = 3 î − 4ĵ − k̂ and

→
b = 2 î + 3ĵ − 6k̂

31. Let  .

Find a vector  which perpendicular to both

.

W t h Vid S l ti

→
a = î + 4ĵ + 2k̂,

→
b = 3 î − 2ĵ + 7k̂ and

→
c = 2 î − 2ĵ + 4k̂

→
d

→
a and

→
b and

→
c .

→
d = 15

https://dl.doubtnut.com/l/_b503RyXWM3B7
https://dl.doubtnut.com/l/_BbYYIZrMYaFR
https://dl.doubtnut.com/l/_vJK2Zq7BvRQZ
https://dl.doubtnut.com/l/_5kmCcGw2W0nQ


Watch Video Solution

32. Find the projection of  on  where

 and .

Watch Video Solution

→
b +

→
c

→
a

→
a = î + 2ĵ + k̂,

→
b = î + 3ĵ + k̂

→
c = î + k̂

33. Find the projection of the vector  on the vector 

.

Watch Video Solution

î − 2ĵ + k̂

4 î − 4ĵ + 7k̂

34. If  are two vectors through

the origin O, �nd the projection of 

Watch Video Solution

−−→
OA = 2 î + 3ĵ − 4k̂ and

−−→
OB = ĵ + k̂

−−→
OA and

−−→
OB

https://dl.doubtnut.com/l/_5kmCcGw2W0nQ
https://dl.doubtnut.com/l/_KzjeyxhipZkI
https://dl.doubtnut.com/l/_5ZBfmV6hB0lU
https://dl.doubtnut.com/l/_fVR94ZkaKNhX


35. If  are two vectors through the

origin O, �nd the projection of .

Watch Video Solution

−−→
OA = 2 î + 3ĵ − 4k̂ and

−−→
OB = ĵ + k̂

−−→
OBon

−−→
OA

36. Let  �nd the projection of 

 on 

Watch Video Solution

→
a = î + 3ĵ + 7k̂ and

→
b = 7 î − ĵ + 8k̂

→
a

→
b

37. Let  �nd the projection of 

 on 

Watch Video Solution

→
a = î + 3ĵ + 7k̂ and

→
b = 7 î − ĵ + 8k̂

→
b

→
a

38. Find the projection oif  on the vector 

.

→
a = 2 î + 3ĵ + 2k̂

→
b = î + 2ĵ + k̂

https://dl.doubtnut.com/l/_2r2u00Ike3HE
https://dl.doubtnut.com/l/_InWftJFNuflw
https://dl.doubtnut.com/l/_rHMscQzkndAd
https://dl.doubtnut.com/l/_fqpHwjCL734B


Watch Video Solution

39. Find the projection of the vecto  on the vector 

Watch Video Solution

î − ĵ î + ĵ

40. Find the vector component of  along the direction

of  in the plane of ,

Watch Video Solution

→
F = î + 2ĵ + 2k̂

→
p = − 3 î − 4ĵ + 12k̂

→
F and

→
P

41. P,Q,R,S are points 

respectivley. Show that the projectionof PQ on RS is equal to that of RS

on PQ each being . Also �nd the cosine of their inclination.

Watch Video Solution

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

−
4
3

https://dl.doubtnut.com/l/_fqpHwjCL734B
https://dl.doubtnut.com/l/_pdSAMQEIOz8p
https://dl.doubtnut.com/l/_VfzCPirjRYzj
https://dl.doubtnut.com/l/_rW7eMfRsVSDO


42. If  �nd the vector component of 

alond .

Watch Video Solution

→
a = 4 î + 6ĵ and

→
b = 3 î + 4k̂

→
a

→
b

43. Evaluate: 

Watch Video Solution

(3
→
a − 5

→
b ). (2

→
a + 7

→
b )

44. Prove that: 

Watch Video Solution

⎛

⎝
−

⎞

⎠

2

=
⎛

⎝

⎞

⎠

2→
a

a2

→
b

b2

→
a −

→
b

ab

45. Given that , show

that 

Watch Video Solution

→
p =

→
a +

→
b and

→
q =

→
a −

→
b and ∣

∣
→
a ∣

∣ =
∣
∣
∣

→
b

∣
∣
∣

→
p .

→
q = 0

https://dl.doubtnut.com/l/_u4xnPK7FNsk7
https://dl.doubtnut.com/l/_92kCxEqbg50l
https://dl.doubtnut.com/l/_C6cnkVXkhZXL
https://dl.doubtnut.com/l/_ydjkyepps3sQ


46. Find , if two vectors  are such that 

.

Watch Video Solution

∣
∣
∣
→
a −

→
b

∣
∣
∣

→
a and

→
b

∣
∣
→
a ∣

∣ = 2,
∣
∣
∣

→
b

∣
∣
∣

= 3 and
→
a .

→
b = 4

47. If  is unit vector and  then �nd .

Watch Video Solution

→
a (

→
x − a). (

→
x + a) = 12 |x|

48. Find  if .

Watch Video Solution

∣
∣
→
a ∣

∣ and
∣
∣
∣

→
b

∣
∣
∣

(
→
a +

→
b ). (

→
a −

→
b ) = 8 and ∣

∣
→
a ∣

∣ = 8
∣
∣
∣

→
b

∣
∣
∣

49. show that  is a perpendicular to  .for

any two non-zero vectors 

Watch Video Solution

∣
∣
→
a ∣

∣
→
b +

∣
∣
∣

→
b

∣
∣
∣
→
a ∣

∣
→
a ∣

∣
→
b −

∣
∣
∣

→
b

∣
∣
∣
→
a

→
a and

→
b

https://dl.doubtnut.com/l/_ydjkyepps3sQ
https://dl.doubtnut.com/l/_J4aOKxvUl6g0
https://dl.doubtnut.com/l/_U5suKniVoDDi
https://dl.doubtnut.com/l/_gEUqEC7K4n73
https://dl.doubtnut.com/l/_S36mC7G0FuBj


50. The angle between  and  ,is  and the angle between 

 the angle being measured in each case from the �rst

vectro to the second vector nd in counter clockwise dirction. Compute

 given that  are three coplanar unit vectors.

Watch Video Solution

→
a

→
b 300

→
b and

→
c is, 600

∣
∣
∣
→
a + 2

→
b − 3

→
c

∣
∣
∣
,

→
a ,

→
b ,

→
c

51. If  the show that 

7

Watch Video Solution

∣
∣
→
a ∣

∣ = 1,
∣
∣
∣

→
b

∣
∣
∣

= 2, ∣
∣
→
c ∣

∣ = 3 and
→
a +

→
b +

→
c = 0

→
a .

→
b +

→
b .

→
c +

→
c .

→
a = −

52. prove by vector method that the sum of the squares of the diagonals

of a parallelogram is equal to the sum of the squares of its sides.

Watch Video Solution

https://dl.doubtnut.com/l/_UD4WQmXaVAlp
https://dl.doubtnut.com/l/_QvgKW0myJEnZ
https://dl.doubtnut.com/l/_mi4ozm3MdOpG


53. Using vector method, prove that in a triangle,

 (cosine law).

Watch Video Solution

a2 = b2 + c2 − 2bc  cosA

54. In any triangle  prove the projection formula

 using vector method.

Watch Video Solution

ABC,

a = b cosC + c cosB

55. Prove by vector method that

Watch Video Solution

cos(A + B) = cosA cosB − sinA sinB.

56. Find the equation of the plane passing through the point

 perpendicular to the vectro  and show thatî − ĵ + k̂ and 3 î − ĵ − 2k̂

https://dl.doubtnut.com/l/_dokzhEZegEBv
https://dl.doubtnut.com/l/_SG7L8M1IHbED
https://dl.doubtnut.com/l/_BaoNRR1SNQ9V
https://dl.doubtnut.com/l/_stfvMRtt3srf


the point  lies on the plane.

Watch Video Solution

2 î + 4ĵ

57. If  is a constant vectro and  is the position vector of a variable

point (x,y,z), show that =0 is the equation of a plane through

�xed point 

Watch Video Solution

→
α

→
γ

(
→
γ −

→
α )

→
α

→
α

58. A paticle acted on by constant forces  is

displaced from the point . Find the work

done

Watch Video Solution

4 î + ĵ − 3k̂ and 3 î + ĵ − k̂

î + 2ĵ + 3k̂ → 5 î + 4ĵ + k̂

59. Froces acting on a particle have magnitude 5,3,1 and act in the

direction of the vectors (6,2,3),(3,-2,6),(2,-3,-6) respectively. These remain

https://dl.doubtnut.com/l/_stfvMRtt3srf
https://dl.doubtnut.com/l/_IOlMuCkNXyMv
https://dl.doubtnut.com/l/_UOaiGam8vn8x
https://dl.doubtnut.com/l/_9zTtX8PQRcYm


constant while the particle is displaced form the point

. Find the work done by the forces.

Watch Video Solution

A(4, − 2, − 6) → B(7, − 2, − 2)

60. A force  acts at a point A whose position vectro is 

 If the point aplication of  moves from point A to point B, with

position vector , �nd the workdown by 

Watch Video Solution

→
F = 2 î + ĵ − k̂

2 î − ĵ.
→
F

2 î + ĵ
→
F

61. Two forces  act on a partic�e whose

position vector is  and displace it to another point whose

positon vector is . Find the total work done by the force.

Watch Video Solution

− î + 2ĵ − k̂ and 2 î − 5ĵ + 6k̂

4 î − 3ĵ + 2k̂

6 î + ĵ − 3k̂

https://dl.doubtnut.com/l/_9zTtX8PQRcYm
https://dl.doubtnut.com/l/_nILGEb6JQ5cb
https://dl.doubtnut.com/l/_BViFyRU1vVqi


62. Two forces whose magnitudes are 2N and 3N act on a particle in the

direction of the vectros  respectively. If

the particle is displaced from the origin O to the point (1,2,2). Find the

work done.

Watch Video Solution

2 î + 4ĵ + 4k̂ and 4 î − 4ĵ + 2k̂

https://dl.doubtnut.com/l/_d21Lf216swvu

