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BOOKS - PREMIERS PUBLISHERS

APPLICATIONS OF VECTOR ALGEBRA

Worked Examples

1. Cosine formula: 

With usual notations in any triangle ABC 

Prove that : .

Watch Video Solution

cosA =
b2 + c2 − a2

2bc

2. Projection formula: 

Prove that a = b cosC + c cosB.

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_DR7pM5T8QIxv
https://dl.doubtnut.com/l/_Zx9uKx7Y0kLf


Watch Video Solution

3. Sine formula: 

With usual notation in a   

Prove that 

Watch Video Solution

ΔABC

= =
a

sinA

b

sinB

c

sinC

4. Prove by vector methods. 

Watch Video Solution

cos(A − B) = cosA cosB + sinA sinB.

5. Prove that 

Watch Video Solution

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

https://dl.doubtnut.com/l/_Zx9uKx7Y0kLf
https://dl.doubtnut.com/l/_IVh0JuET9lT1
https://dl.doubtnut.com/l/_LAHYxgy11OAh
https://dl.doubtnut.com/l/_mW5sDLz4feGR


6. Prove that twice the area of a parallelogram is equal in the area of

another parallelogram formed by taking as its adjacent sides of the

diagonals of the former parallelogram.

Watch Video Solution

7. Show that the diameter of a sphere subtends a right angle at a point

on the circumference.

Watch Video Solution

8. (Apollonius theorem): If D is the midpoint of the side BC of a triangle

ABC, then show by vector method that 

Watch Video Solution
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https://dl.doubtnut.com/l/_PP7JcJApzhsb
https://dl.doubtnut.com/l/_WoeID1sK1tfw
https://dl.doubtnut.com/l/_rZ8tKoV7BhqG


9. A particle acted on forces

 is displaced from the

point  to the point  . Find the total work done

by the forces.

Watch Video Solution

→
F 1 = 3 î − ĵ + 3k̂ and

→
F 2 = 2 î + 3ĵ − 4k̂,

(3, − 2, − 1) (1, 5, − 2)

10. A particle is acted upon by the forces

 is

displaced from the point  to the point . If the total

work done by the forces is 8. Find the value of  .

Watch Video Solution

→
F 1 = î + 2ĵ + 3k̂,

→
F 2 = 2 î + ĵ − 3k̂,

→
F 3 = 3 î − 4ĵ + 2k̂,

( − 2, 1, 3) (1, λ, − 2)

λ

11. Find the magnitude and direction cosines of the torque about the

point  of a force  whose line of action passes

through that 

Watch Video Solution

(3, 1, − 2) 3 î + 2ĵ + k̂

(1, 2, − 1)

https://dl.doubtnut.com/l/_KfDkTxLcODz7
https://dl.doubtnut.com/l/_gWd2o704JzLh
https://dl.doubtnut.com/l/_DAwKkWaooPQr


Watch Video Solution

12. If  Find 

Watch Video Solution

→
a = 3 î + 2ĵ − k̂,

→
b = î − 2ĵ + 3k̂,

→
c = 4 î + 3ĵ − k̂

→
a ⋅ (

→
b ×

→
c ).

13. Find the volume of the parallelepiped whose coterminus edges are

given by the vectors 

Watch Video Solution

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

14. Show that the vectors

 are coplanar.

Watch Video Solution

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

15. If  are coplanar.3 î + 6ĵ + 2k̂, î − 2ĵ + 3k̂ and 5 î + 2ĵ + mk̂

https://dl.doubtnut.com/l/_DAwKkWaooPQr
https://dl.doubtnut.com/l/_trweHUiZvWoa
https://dl.doubtnut.com/l/_XycMQoVaQCX6
https://dl.doubtnut.com/l/_hqztbhOFGXxX
https://dl.doubtnut.com/l/_X51dsxwVCJyD


Watch Video Solution

16. If  are three given vectors show that  

Watch Video Solution

→
a ,

→
b ,

→
c

[
→
a +

→
b +

→
c ,

→
b +

→
c ,

→
a +

→
b +

→
c ] = 0.

17. Show that for any three vectors

 .

Watch Video Solution

→
a ,

→
b and

→
c [

→
a +

→
b ,

→
b +

→
c ,

→
c +

→
a ] = 2[

→
a ,

→
b ,

→
c ]

18. Show that the vectors  and  are coplanar if 

 are coplanar.

Watch Video Solution

→
a ,

→
b

→
c

→
a +

→
b ,

→
b +

→
c ,

→
c +

→
a

https://dl.doubtnut.com/l/_X51dsxwVCJyD
https://dl.doubtnut.com/l/_sR4wDlfEcr1Y
https://dl.doubtnut.com/l/_YCORlJ26Pkhp
https://dl.doubtnut.com/l/_bCxoE4msbjib


19. Show that

.

Watch Video Solution

[
→
b ,

→
c ,

→
d ]

→
a − [

→
a ,

→
c ,

→
d ]

→
b + [

→
a ,

→
b ,

→
d ]

→
c − [

→
a ,

→
b ,

→
c ]

→
d = 0

20. For any four vectors  (all non coplanar) any vector can

be written as a linear combination of other three vectors.

Watch Video Solution

→
a ,

→
b ,

→
c ,

→
d

21. If  Find 

 Are they equal?

Watch Video Solution

→
a = 2 î − ĵ + 2k̂,

→
b = î + ĵ + 2k̂,

→
c = 3 î − ĵ + k̂

(
→
a ×

→
b )

→
c and

→
a (

→
b ×

→
c )

https://dl.doubtnut.com/l/_HIhicsOgHKTz
https://dl.doubtnut.com/l/_TiYOHZN4FqFt
https://dl.doubtnut.com/l/_Y8oHFRHJniP0


22. Find the vector equation and cartesian equation of the line through

the point (1, 2, -2) and in parallel to .

Watch Video Solution

(3 î − 4ĵ + 5k̂)

23. Given the vector equation of a line as

 �nd the direction cosines of the

line. Find also the equation of the line in non parametric form and in

cartesian form.

Watch Video Solution

→
r = (2 î − ĵ + 3k̂) + t( î − ĵ − k̂)

24. Find vector and cartesian equation of the line passing through (2, -2,

-3) and is parallel to .

Watch Video Solution

= =
x − 1

5

y + 3

2

z − 1

−2

https://dl.doubtnut.com/l/_0HyskrGavnxQ
https://dl.doubtnut.com/l/_YhcgxslH2AAb
https://dl.doubtnut.com/l/_fHnSibApPL4W


25. Find the vector and cartesian equation of the line through points (2, 1,

-3) and (-2, 3, -2) Find also where does the line meets yz plane.

Watch Video Solution

26. Find the angle between the straight line  with

co-ordinates axes.

Watch Video Solution

= = z
x − 1

2

y − 3

2

27. Find the angle between the straight line

 and the line joining the points (2,

-1, 3) (-1, -2, 4).

Watch Video Solution

→
r = 3 î − ĵ + 2k̂ + t(2 î − ĵ − 2k̂)

https://dl.doubtnut.com/l/_ebNWJCLMhcS6
https://dl.doubtnut.com/l/_8EUpQ7lIvTEZ
https://dl.doubtnut.com/l/_y2nqK84k5JGu


28. Find tha angle between the lines 

 and  

Watch Video Solution

= =
x − 20

1

y + 15

2

z − 3

−2

= =
x + 5

6

y + 3

3

z − 16

6

29. Show that the line joining the points A(2, 3, 1) and B(4, 6, 2) is

perpendicular to the line joining the points C(6, -2, -9) and D(4, -1, -8).

Watch Video Solution

30. Show that the lines

 are

parallel.

Watch Video Solution

= = and = =
x − 3

2

y − 5

−1

z + 7

4

x − 15

4

y + 12

−2

z − 8

8

https://dl.doubtnut.com/l/_z6FE8kbfA8Ti
https://dl.doubtnut.com/l/_apsVTATkYHLG
https://dl.doubtnut.com/l/_vnfwKMW3uhzL


31. Find the point of intersection of the lines

(x-4)/(2)=y=(z+1)/(3)`.

Watch Video Solution

= = z + 2’ and
x − 1

3

y − 1

−1

32. Find the equation of a straight line passing through the point of

intersection of the straight line

and perpendicular to both the straight lines.

Watch Video Solution

→
r = (2 î + 4ĵ − 3k̂) + t( î + 2ĵ + 4k̂) and = =

x − 1

2

y − 3

3

z + 1

2

33. Show that the lines 

  

 are skew lines and �nd the

shortest distance between them.

Watch Video Solution

→
r = (3 î + 5ĵ + 7k̂) + t( î − 2ĵ + k̂)

→
r = ( î + ĵ + k̂) + s(7 î + 6ĵ + 7k̂)

https://dl.doubtnut.com/l/_3P5Zy0BB3NbO
https://dl.doubtnut.com/l/_vwNSyVJBqwSz
https://dl.doubtnut.com/l/_LKcSzdq2F7mU


34. Show that the lines  and 

 are skew lines and �nd the shortest distance

between them.

Watch Video Solution

= =
x − 3

1

y − 5

−2
z − 7

1

= =
x − 1

7

y − 1

6

z − 1

7

35. Determine whether the lines 

 and  

 are parallel. Find the shortest

distance between them.

Watch Video Solution

→
r = ( î − ĵ) + t( î − ĵ + 3k̂)

→
r = (2 î + ĵ − k̂) + s( î + 2ĵ − k̂)

36. Find the shortest distance between the lines

.

Watch Video Solution

= = and
→
r = − 9 î + 2k̂ + t( − 3 î + 2ĵ + 4k̂)

x − 6

3

y − 7

−1

z − 4

1

https://dl.doubtnut.com/l/_eorKGReL63WR
https://dl.doubtnut.com/l/_YWEHYRc33OWa
https://dl.doubtnut.com/l/_POFjlvNFitCp


37. Find the coordinates of the foot of the perpendicular from the point

(5, 2, -8) to the straight line . Find

also the shortest distance from the point to this straight line.

Watch Video Solution

→
r = 2 î − ĵ + 2k̂ + t( î + 3ĵ − k̂)

38. Find the vector and cartesian form of the equation of the plane which

is at distance of 6 units from the origin and perpendicular to

.

Watch Video Solution

2 î + 3ĵ − 6k̂

39. If the cartesian equation of the plane  �nd the vector

equation of the plane in standard form.

Watch Video Solution

2x − y + 2z = 3

https://dl.doubtnut.com/l/_y3Kyr7f9lkv9
https://dl.doubtnut.com/l/_ysse5DEPL9G9
https://dl.doubtnut.com/l/_kvsqQkQyAgSw


40. Find the direction cosines and length of the perpendicular from hte

origin to the plane .

Watch Video Solution

→
r ⋅ (12 î − 4ĵ − 3k̂) = 7

41. Find the vector and cartesian equation of the plane through the point

whose position vector is  and normal to the vector 

.

Watch Video Solution

2 î − 3ĵ + k̂

3 î − 2ĵ − k̂

42. Find the unit normal vectors to the plane .

Watch Video Solution

2x + y − 2z = 5

43. Find the non parametric form of vector equation and the cartesian

equation of the plane passing through the point (-1, 2, -3) and parallel to

https://dl.doubtnut.com/l/_TvLuopq4kEtY
https://dl.doubtnut.com/l/_MSqqLKJaghxd
https://dl.doubtnut.com/l/_zgY7JvbpPm3r
https://dl.doubtnut.com/l/_zKRVeXnt0fU3


the lines

Watch Video Solution

→
r = (2 î − ĵ + 3k̂) + t( î + ĵ − 2k̂) and

→
r = ( î − ĵ + 3k̂) + s(3 î − ĵ

44. Find the vector parametric , non parametric and Cartesian equation of

the plane passing through the points (2, 1, -1) and (1, -1, 2) and parallel to

the line  .

Watch Video Solution

= =
x − 10

2

y + 7

3

z − 3

4

45. Check whether the line  lines in the plane 

.

Watch Video Solution

= =
x − 1

4

y + 2

5
z − 7

6

3x + 2y + z = 6

46. Show that the lines 

 →
r = ( − 2 î − 4ĵ − 6k̂) + t( î + 4ĵ + 7k̂)

https://dl.doubtnut.com/l/_zKRVeXnt0fU3
https://dl.doubtnut.com/l/_yJTTFTchaGW9
https://dl.doubtnut.com/l/_Ttpw2i2iySqO
https://dl.doubtnut.com/l/_B7jKSngDU2NI


 are coplanar. Find the

equation of such plane in non parametric form and in cartesian form.

Watch Video Solution

→
r = ( î + 3ĵ + 5k̂) + s(3 î + 5ĵ + 7k̂)

47. Find the acute angle between the planes

.

Watch Video Solution

→
r (2 î − 3ĵ + 5k̂) = 1 and

→
r ( î − ĵ − k̂) = 7

48. Find the acute angle between the planes

.

Watch Video Solution

2x − 3y + 5z = 1 and x − y − z = 7

49. Find the angle between the line

 and the plane .

Watch Video Solution

→
r = (2 î − ĵ + 2k̂) + t( î + ĵ − k̂) 2x + y − 2z = 5

https://dl.doubtnut.com/l/_B7jKSngDU2NI
https://dl.doubtnut.com/l/_iFjuiUtgTRNl
https://dl.doubtnut.com/l/_rnHdEPpvqYUU
https://dl.doubtnut.com/l/_RJD2HfZ9OLRA


50. Find the perpendicular distance of the point (2, -3, 3) from the plane

.

Watch Video Solution

→
r ⋅ ( î − 2ĵ − 2k̂) = 8

51. Find the distance of the point (2, 3, -2) from the point of intersection

of the straight line passing through the points A(3, 0, 1) and B(6, 4, 3) with

the plane .

Watch Video Solution

x + y − z = 7

52. Find the distance between the parallel planes

.

Watch Video Solution

x − 2y − 2z = 3 and 2x − 4y − 4z = 7

https://dl.doubtnut.com/l/_RJD2HfZ9OLRA
https://dl.doubtnut.com/l/_DyNyzJlLi0cY
https://dl.doubtnut.com/l/_zh6KEUiwEVtF
https://dl.doubtnut.com/l/_obOYNkhU1OwX


53. Find the distance between the planes 

Watch Video Solution

→
r ⋅ ( î − 2ĵ − 2k̂) = 7 and

→
r ⋅ (5 î − 10ĵ − 10k̂) = 15.

54. Find the equation of the plane passing through the line of

intersection of the plane

 and through

the point (1, 1, -1).

Watch Video Solution

→
r ⋅ (2 î + 3ĵ − 4k̂) + 1 = 0 and

→
r ⋅ ( î − ĵ + 3k̂) = 3

55. Find the equation of the plane passing through the intersection of

the planes  and is

perpendicular to the plane .

Watch Video Solution

→
r ⋅ (2 î + 3ĵ) = 1 and 3x − 4y + 3z = 8

x + 2y − z + 6 = 0

https://dl.doubtnut.com/l/_xmG5tZAPhVCH
https://dl.doubtnut.com/l/_VyjFk4OpI22O
https://dl.doubtnut.com/l/_ESw5zWjG82S2
https://dl.doubtnut.com/l/_pKvAsI4cVkd6


Solution To Exercise 6 1

56. Find the equation of the plane through the intersection of the line

 and is parallel to the line 

.

Watch Video Solution

2x + 3y = 1 and
→
r ⋅ (3 î − 4ĵ + 3k̂) = 8

= =
x − 1

1

y − 3

2

z + 1

−1

57. Find the images of the point (1, 2, 3) in the plane .

Watch Video Solution

x + 2y + 4z = 38

58. Find the coordinates of the points where the straight line

 intersects the plane 

.

Watch Video Solution

→
r = ( î − 2ĵ − 2k̂) + t(4 î + 3ĵ + 2k̂)

x − 2y + 3z + 9 = 0

https://dl.doubtnut.com/l/_pKvAsI4cVkd6
https://dl.doubtnut.com/l/_LjgMNgTfMj3v
https://dl.doubtnut.com/l/_nHezyWq9DHlQ


1. Prove by vertor metord thtat if a line is drawn frome the centre of a

circle of a circle to the midpoint of a chord then the line is perpendicular

to the chord

Watch Video Solution

2. Prove by vector method that median to the base of an isoscels triangle

is perpendicular to the base.

Watch Video Solution

3. Prove by vector method that an angle in a semi-circle is a right angle.

Watch Video Solution

4. Prove by vector method that the diagonals of a rhombus bisect each

other at right angles.

https://dl.doubtnut.com/l/_ereY5n0ng4JK
https://dl.doubtnut.com/l/_i8lrsk15CaUd
https://dl.doubtnut.com/l/_X1HVUHxCOebi
https://dl.doubtnut.com/l/_hvH2F7lvItg4


Watch Video Solution

5. Using vector method, prove that if the diagonals of a parallelogram are

equal, then it is a rectangle.

Watch Video Solution

6. Prove by vector method that the area of the quadrilateral ABCD having

diagonals AC and is 

Watch Video Solution

∣∣̄ ¯̄̄ ¯̄AC × ¯̄¯̄¯̄BD∣∣
1

2

7. Prove by vector method that the parallelograms on the same base and

between the same parallels are equal in area.

Watch Video Solution

https://dl.doubtnut.com/l/_hvH2F7lvItg4
https://dl.doubtnut.com/l/_8YfoPVgqRNHa
https://dl.doubtnut.com/l/_NHjX5X90qSYK
https://dl.doubtnut.com/l/_VZpGCtug1JZW


8. If G is the centroid of a

Watch Video Solution

ΔABC,  Prove that (  area of ΔGAB)   = (  area of ΔGBC) = (are

9. Using vector method, prove 

Watch Video Solution

cos(α − β) = cosα cos β + sinα sinβ.

10. Prove by vector method that 

Watch Video Solution

sin(α + β) = sinα cos β + cosα sinβ.

11. A particle acted on by constant forces

is displaced from the point  to the point   

Find the total work done by the forces.

Watch Video Solution

8 î + 2ĵ − 6k̂ and 6 î + 2ĵ − 2k̂

(1, 2, 3) (5, 4, 1).

https://dl.doubtnut.com/l/_RKZtYFrS9vgR
https://dl.doubtnut.com/l/_pnyozZMYlshT
https://dl.doubtnut.com/l/_sJvUtZivznH2
https://dl.doubtnut.com/l/_W1XDO3MqPAxO


12. Forces of magnitude  units acting in the directions 

 respectively, act on a particle which is

displaced from the point with position vector  to the with

position vector  Find the work done by the forces.

Watch Video Solution

5√2 and 10√2

3 î + 4ĵ + 5k and 10ĵ + 6ĵ − 8k̂,

4 î − 3ĵ − 2k̂

6 î + ĵ − 3k̂.

13. Find the magnidude and direction cosines of the torque of a force

represented by  about the point with position vector 

 acting through a point whose position vector is 

Watch Video Solution

3 î + 4ĵ − 5k̂

2 î − 3ĵ + 4k̂

4 î + 2ĵ − 3k̂.

14. Find the torque of the resultant of the three forces represented by

 acting at the point with−3 î + 6ĵ − 3k̂, 4 î − 10ĵ + 12k̂ and 4 î + 7ĵ

https://dl.doubtnut.com/l/_W1XDO3MqPAxO
https://dl.doubtnut.com/l/_nE1OelM0SG0v
https://dl.doubtnut.com/l/_oxLpZhBB8zPf
https://dl.doubtnut.com/l/_EMpMipoIiBYN


Solution To Exercise 6 2

position vector , about the point with position vector 

.

Watch Video Solution

8 î − 6ĵ − 4k̂

18 î + 3ĵ − 9k̂

1. If , �nd 

.

Watch Video Solution

→
a = î − 2ĵ + 3k̂,

→
b = 2 î + ĵ − 2k̂,

→
c = 3 î + 2ĵ + k̂

→
a ⋅ (

→
b ×

→
c )

2. Find the volume of the parallelepiped whose coterminous edges are

represented by the vector

Watch Video Solution

−6 î + 14ĵ + 10k̂, 14 î − 10ĵ − 6k̂, and 2 î + 4ĵ − 2k̂.

https://dl.doubtnut.com/l/_EMpMipoIiBYN
https://dl.doubtnut.com/l/_uWy5HaVaq3hM
https://dl.doubtnut.com/l/_ySXd7wfGUgEq


3. The volume of the parallelepiped whose coterminus edges are

 is 90 cubic units. Find the

value of 

Watch Video Solution

7 î + λĵ − 3k̂, î + 2ĵ − k̂ − 3 î + 7ĵ + 5k̂

λ.

4. If  are three non-coplanar vectors represented by concurrent

edges of a parallelepiped of volume 4 cubic units, �nd the value of

Watch Video Solution

→
a ,

→
b ,

→
c

(
→
a +

→
b ) ⋅ (

→
b ×

→
c ) + (

→
b +

→
c ) ⋅ (

→
c ×

→
a ) + (

→
c +

→
a ) ⋅ (

→
a ×

→

5. Find the altitude of a parallelepiped determined by the vectors

 if

the base is taken as the parallelogram determined by 

Watch Video Solution

→
a = − 2 î + 5ĵ + 3k̂  

→
b = î + 3ĵ − 2k̂ and

→
c = − 3 î + ĵ + 4k̂

→
b and

→
c .

https://dl.doubtnut.com/l/_M21J9EaESk2h
https://dl.doubtnut.com/l/_Ma5YlGefX7M7
https://dl.doubtnut.com/l/_GbHcSvS3Ib2S
https://dl.doubtnut.com/l/_yPQt2nQ6VIHV


6. Determine whether the three vectors

 are coplanar.

Watch Video Solution

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

7. Let  and . If  and 

 , �nd  which makes  and  coplanar.

Watch Video Solution

→
a = î + ĵ + k̂,

→
b = î

→
c = c1 î + c2 ĵ + c3k̂ c1 = 1

c2 = 2 c3
→
a ,

→
b

→
c

8. If

show that  depends on neither .x nor y.

Watch Video Solution

→
a = î − k̂,

→
b = xî + ĵ + (1 − x)k̂,

→
c = yî + xĵ + (1 + x − y)k̂

[
→
a ,

→
b ,

→
c ]

9. If the vectors andchat(i)+chat(j)+bhat(k)` are

coplanar, prove that c is the geometric mean of a and b .

aî + aĵ + ck̂, î + ĵ

https://dl.doubtnut.com/l/_yPQt2nQ6VIHV
https://dl.doubtnut.com/l/_na3Tut3PlydE
https://dl.doubtnut.com/l/_ytzXY36W7S4S
https://dl.doubtnut.com/l/_uvlvJG4KKlc1


Solution To Exercise 6 3

Watch Video Solution

10. Let  be three non-zero vectors such that  is a unit vector

perpendicular to both  If the angle between 

Watch Video Solution

→
a ,

→
b ,

→
c

→
c

→
a and

→
c .

→
a and

→
c  is ,  show that [

→
a ,

→
b ,

→
c ]

2

= ∣
∣
→
a ∣

∣
2∣
∣
∣

→
b

∣
∣
∣

2

.
π

6

1

4

1. If , �nd 

Watch Video Solution

→
a = î − 2ĵ + 3k̂,

→
b = 2 î + ĵ − 2k̂,

→
c = 3 î + 2ĵ + k̂

(
→
a ×

→
b ) ×

→
c

2. If , �nd →
a = î − 2ĵ + 3k̂,

→
b = 2 î + ĵ − 2k̂,

→
c = 3 î + 2ĵ + k̂

→
a × (

→
b ×

→
c )

https://dl.doubtnut.com/l/_uvlvJG4KKlc1
https://dl.doubtnut.com/l/_Td9sp198eNnj
https://dl.doubtnut.com/l/_zfMxmrMbwV9M
https://dl.doubtnut.com/l/_5a2EQn53vVTC


Watch Video Solution

3. For any vector

Watch Video Solution

→
a ,  prove that î × (

→
a ×

→
i ) + ĵ × (

→
a ×

→
j ) + k̂ × (

→
a × k̂) = 2

→
a

4. prove that 

Watch Video Solution

[
→
a −

→
b ,

→
b −

→
c

→
c −

→
a ] = 0

5. If , verify

that 

Watch Video Solution

→
a = 2 î + 3ĵ − k̂,

→
b = 3 î + 5ĵ + 2k̂,

→
c = − î − 2ĵ + 3k̂

(
→
a ×

→
b ) ×

→
c = (

→
a ⋅

→
c )

→
b − (

→
b ⋅

→
c )

→
a

https://dl.doubtnut.com/l/_5a2EQn53vVTC
https://dl.doubtnut.com/l/_5br17rrvjYYb
https://dl.doubtnut.com/l/_ISXM0diRYIaS
https://dl.doubtnut.com/l/_vVgNYH8N178G


6. If , verify

that 

Watch Video Solution

→
a = 2 î + 3ĵ − k̂,

→
b = 3 î + 5ĵ + 2k̂,

→
c = − î − 2ĵ + 3k̂

→
a × (

→
b ×

→
c ) = (

→
a ⋅

→
c )

→
b − (

→
a ⋅

→
b )

→
c

7. If , then �nd

the value of .

Watch Video Solution

→
a = 2 î + 3ĵ − k̂,

→
b = − î + 2ĵ − 4k̂,

→
c = î + ĵ + k̂

(
→
a ×

→
b ) ⋅ (

→
a ×

→
c )

8. If  are coplanar vectors, show that 

Watch Video Solution

→
a ,

→
b ,

→
c

(
→
a ×

→
b ) × (

→
c ×

→
d ) =

→
0

9. If

→
a = î + 2ĵ + 3k̂,

→
b = 2 î − ĵ + k̂,

→
c = 3 î + 2ĵ + k̂ and

→
a × (

→
b ×

→
c

https://dl.doubtnut.com/l/_xEMyP8ogFjI2
https://dl.doubtnut.com/l/_xB5gUChEGpoh
https://dl.doubtnut.com/l/_CNkPdIkjXX94
https://dl.doubtnut.com/l/_rYjy84p5f0WI


Solution To Exercise 6 4

, �nd the value of l, m, n.

Watch Video Solution

10. If  are three unit vectors such that  are non-parallel and 

Watch Video Solution

â, b̂, ĉ b̂ and ĉ

â × (b̂ × ĉ) = b̂,  find the angle between 
→
a and

→
c .

1

2

1. Find the non-parametric form of vector equation and Cartesian

equations of the straight line passing through the point with position

vector 

Watch Video Solution

4 î + 3ĵ − 7k̂  and parallel to the vector 2 î − 6ĵ + 7k̂.

https://dl.doubtnut.com/l/_rYjy84p5f0WI
https://dl.doubtnut.com/l/_y7WOB8s3k3N0
https://dl.doubtnut.com/l/_VnnUtGtQDMnF


2. Find the parametric form of vector equation and Cartesian equtions of

the straight line passing through the point  and parallel to

the straight line 

Watch Video Solution

( − 2, 3, 4)

= =
x − 1

−4

y + 3

5

8 − z

−6

3. Find the point where the straight line passes through

 cut the xz and yz planes.

Watch Video Solution

(6, 7, 4) and (8, 4, 9)

4. Find the direction cosines of the straight line passing through the

points  Also, �nd the parametric form of vector

equation and Cartesian equtions of the straight line passing through two

given points.

Watch Video Solution

(5, 6, 7) and (7, 9, 13).

https://dl.doubtnut.com/l/_s7phGKIuQIMR
https://dl.doubtnut.com/l/_sS0ZvXmAVQen
https://dl.doubtnut.com/l/_glaNgPYmEfjC
https://dl.doubtnut.com/l/_AR7Y2UDnsygv


5. Find the angle between the following lines. 

 

Watch Video Solution

→
r = (4 î − ĵ) + t( î + 2ĵ − 2k̂)

→
r = ( î − 2ĵ + 4k̂) + s( − î − 2ĵ + 2k̂)

6. Find the acute angle between the following lines. 

Watch Video Solution

= = ,
→
r = 4k̂ + t(2 î + ĵ + k̂)

x + 4
3

y − 7

4

z + 5

5

7. Find the acute angle between the following lines. 

Watch Video Solution

2x = 3y = − z and 6x = − y = − 4z

8. The vertices of

ΔABC  are A(7, 2, 1), B(6, 0, 3), and C(4, 2, 4).  Find ∠ABC.

https://dl.doubtnut.com/l/_AR7Y2UDnsygv
https://dl.doubtnut.com/l/_9kYvoxfe3keY
https://dl.doubtnut.com/l/_93peRzP3y3hp
https://dl.doubtnut.com/l/_bMAmdDRDXWYT


Watch Video Solution

9. If the straight line joining the points  is

parallel to the line joining the points  �nd

the values of a and b.

Watch Video Solution

(2, 1, 4) and (a − 1, 4, − 1)

(0, 2, b − 1) and (5, 3, − 2),

10. If the straight lines

 are

perpendicular to each other, �nd the value of m.

Watch Video Solution

= = and x = =
x − 5

5m

2 − y

5

1 − z

−1

2y + 1

4m

1 − z

−3

11. Show that the points  are collinear.

Watch Video Solution

(2, 3, 4), ( − 1, 4, 5) and (8, 1, 2)

https://dl.doubtnut.com/l/_bMAmdDRDXWYT
https://dl.doubtnut.com/l/_Jvv25FxD5ARO
https://dl.doubtnut.com/l/_95UcTCnv4wN3
https://dl.doubtnut.com/l/_FqUtlWn1KGuT


Solution To Exercise 6 5

1. Find the parametric form of vector equation and Cartesian equations of

a straight line passing through and is perpendicular to the

straight lines

Watch Video Solution

(5, 2, 8)

2. Show that the lines

are skew lines and hence �nd the shortest distance between them.

Watch Video Solution

→
r = (6 î + ĵ + 2k̂) + s( î + 2ĵ − 3k̂) and

→
r = (3 î + 2ĵ − 2k̂) + t(2 î

3. If the two lines 

intersect at a point, �nd the value of m.

Watch Video Solution

= = and = = z
x − 1

2

y + 1

3

z − 1

4

x − 3

1

y − m

2

https://dl.doubtnut.com/l/_z5xhrPXaAuUD
https://dl.doubtnut.com/l/_uagC3XOj3d5a
https://dl.doubtnut.com/l/_fHcp0Zvdwbug


4. Show that the lines

 intersect.

Also �nd the point of intersection.'

Watch Video Solution

= , z − 1 = 0 and = , y − 2 = 0
x − 3

3

y − 3

−1

x − 6

2

z − 1

3

5. Show that the straight lines

 are skew and hence �nd

the shortest distance between them.

Watch Video Solution

x + 1 = 2y = − 12z and x = y + 2 = 6z − 6

6. Find the parametric form of vector eqution of the straight line passing

through  and paralle to the straight line 

 and lines �nd the shortest

distance between the lines.

Watch Video Solution

( − 1, 2, 1)

→
r = (2 î + 3ĵ − k̂) + t( î − 2ĵ + k̂)

https://dl.doubtnut.com/l/_kBrqTmTSX6PB
https://dl.doubtnut.com/l/_BK8Ry0YM7KC1
https://dl.doubtnut.com/l/_eVSFF8avfoz8


Solution To Exercise 6 6

7. Find the foot of the perpendicular drawn from the point  to the

line  Also, �nd the eqution of the

perpendicular.

Watch Video Solution

(5, 4, 2)

= = .
x + 1

2

y − 3

3

z − 1

−1

1. Find a parametric form of vector equation of a plane which is at a

distance of 7 units from the origin having3,-4,5 as direction ratios of a

normal to it .

Watch Video Solution

2. Find the direction cosines of the normal to the plane 12x + 3y - 4z = 65.

Also, �nd the non-parametric form of vector equation of a plane and the

length of the perpendicular to the plane from the origin.

W h Vid S l i

https://dl.doubtnut.com/l/_P7Hy1J9X72jK
https://dl.doubtnut.com/l/_BRqSFXekzZES
https://dl.doubtnut.com/l/_9uZvjCIQFrm7


Watch Video Solution

3. Find the vector and Cartesian equations of the plane passing through

the point with position vector

Watch Video Solution

2 î + 6ĵ + 3k̂  and normal to the vector î + 3ĵ + 5k̂.

4. A plane passes through the point  - and the normal to the

plane of magnitude  makes equal acute angles with the coordinate

axes. Find the equation of the plane.

Watch Video Solution

(1, 1, 2)

3√3

5. Find the intercept cut o� by the plane  on

the coordinate axes.

Watch Video Solution

→
r = (6 î + 4ĵ − 3k̂) = 12

https://dl.doubtnut.com/l/_9uZvjCIQFrm7
https://dl.doubtnut.com/l/_BFdAFAaAbbLR
https://dl.doubtnut.com/l/_swu6rA8na9bf
https://dl.doubtnut.com/l/_NzJYnym7A89D


Solution To Exercise 6 7

6. If a plane meets the coordinate axes at A,B,C such that the centroid of

the triangle ABC is the point  �nd the eqution of the plane.

Watch Video Solution

(u, v, w),

1. Find the non-parametric form of vector equation, and Cartesian eqution

of the plane passing through the point  and parallel to the

straight lines

Watch Video Solution

(2, 3, 6)

= = and = = .
x − 1

2

y + 1

3

z − 3
1

x + 3
2

y − 3

−5

z + 1

−3

2. Find the parametric form of vector equation, and Cartesian equations

of the plane passing through the points  and

perpendicular to the plane 2x + 6y + 6z = 9.

W h Vid S l i

(2, 2, 1), (9, 3, 6)

https://dl.doubtnut.com/l/_AMiCHqoLj6X9
https://dl.doubtnut.com/l/_WZlkFTTVJDtD
https://dl.doubtnut.com/l/_1WbsyKWu0DhT


Watch Video Solution

3. Find the parametric form vector eqution and Cartesian equations of

the plane passing through the points  and parallel to

the straight line passing through the points

Watch Video Solution

(2, 2, 1), (1, − 2, 3)

(2, 1, − 3) and ( − 1, 5, − 8).

4. Find the non-parametric form of vector equation and Cartesian

equation of the plane passing through the point  and

perpendicular to the plane x + 2y - 3z = 11 and parallel to the line

Watch Video Solution

(1, − 2, 4)

= = .
x + 7

3

y + 3

−1

z

1

5. Find the parametric form of vector equation, and Cartesian equations

of the plane containing the line →
r = ( î − ĵ + 3k̂) + t(2 î − ĵ + 4k̂)

https://dl.doubtnut.com/l/_1WbsyKWu0DhT
https://dl.doubtnut.com/l/_NoPOQHZSFoo0
https://dl.doubtnut.com/l/_FHFNHCXpmDVj
https://dl.doubtnut.com/l/_zlisP7LVSua5


Solution To Exercise 6 8

and perpendicular to plane .

Watch Video Solution

→
r ⋅ ( î + 2ĵ + k̂) = 8

6. Find the parametric vector, non-parametric vector and Cartesian form

of the equations of the plane passing through the three non-collinear

points `(3,6,-2),(-1,-2,6)and(6,4,-2).

Watch Video Solution

7. Find the non-parametric form of vector equation, and Cartesian

equations of the plane

Watch Video Solution

→
r = (6 î − ĵ + k̂) + s( − î + 2ĵ + k̂) + t( − 5ĵ − 4ĵ − 5k̂)

https://dl.doubtnut.com/l/_zlisP7LVSua5
https://dl.doubtnut.com/l/_jYTvfzBDoJJf
https://dl.doubtnut.com/l/_uA1I657OfmEh


1. Show that the straight lines

are coplanar. Find the vector equation of the plane in which they lie.

Watch Video Solution

→
r = (5 î + 7ĵ − 3k̂) + s(4 î + 4ĵ − 5k̂) and

→
r = (8 î + 4ĵ + 5k̂) + t(7

2. Show that the lines

 are

coplanar. Also, �nd the plane containing these lines.

Watch Video Solution

= = and = =
x − 2

1

y − 3

1
z − 4

3

x − 1

−3

y − 4

2

z − 5

1

3. If the straight lines

 are

coplanar, �nd the distinct real values of m.

Watch Video Solution

= = and = =
x − 1

1

y − 2

2

z − 3

m2

x − 3

1

y − 2

m2

z − 1

2

https://dl.doubtnut.com/l/_YfSi9kUcLQkD
https://dl.doubtnut.com/l/_U1rfb9ShxwuV
https://dl.doubtnut.com/l/_dL4vbcBpynfV
https://dl.doubtnut.com/l/_kF5RZfrNgdbR


Solution To Exercise 6 9

4. If the straight lines

 are coplanar, �nd 

and equations of the planes containing theses two lines.

Watch Video Solution

= = and = =
x − 1

2

y + 1

λ

z

2

x + 1

5

y + 1

2

z

λ
λ

1. Find the equation of the plane passing through the line of intersection

of the planes

Watch Video Solution

→
r ⋅ (2 î − 7ĵ + 4k̂) = 3 and 3x − 5y + 4z + 11 = 0,  and the point ( −

2. Find the equation of the plane passing thruogh the line of intersection

of the planes x +2y + 3z = 2 and x - y + z= 3 , and at a distance  from

point 

Watch Video Solution

2

√3

(3, 1, − 1).

https://dl.doubtnut.com/l/_kF5RZfrNgdbR
https://dl.doubtnut.com/l/_kmOQepN77tfK
https://dl.doubtnut.com/l/_70izNfuNVV7D


3. Find the angle between the line

 and the plane 

.

Watch Video Solution

→
r = (2 î − ĵ + 2k̂) + t( î + 2ĵ − 2k̂)

→
r ⋅ (6 î + 3ĵ + 2k̂) = 8

4. Find the angle between the planes

Watch Video Solution

→
r ⋅ ( î + ĵ − 2k̂) = 3 and 2x − 2y + z = 2

5. Find the equation of the plane which passes through the point

 and is parallel to the plane 2x - 3y + 5z + 7 = 0. Also, �nd the

distance between the two planes.

Watch Video Solution

(3, 4, − 1)

https://dl.doubtnut.com/l/_70izNfuNVV7D
https://dl.doubtnut.com/l/_rWoI4vboTNXo
https://dl.doubtnut.com/l/_zCVy59XQn6Ml
https://dl.doubtnut.com/l/_wfvqfadrjOxI
https://dl.doubtnut.com/l/_KzR8El6RnGaQ


Solution To Exercise 6 10

6. Find the length of the perpendicular from the point  to the

plane x - y + z = 5.

Watch Video Solution

(1, − 2, 3)

7. Find the point intersection of the line

 Also, �nd the

angle between the line and the plane.

Watch Video Solution

x − 1 = = z + 1  with the plane 2x − y + 2z = 2.
y

2

8. Find the coordinates of the foot of the perpendicular and length of the

perpendicular from the point  to the plane x + 2y + 3z = 2.

Watch Video Solution

(4, 3, 2)

https://dl.doubtnut.com/l/_KzR8El6RnGaQ
https://dl.doubtnut.com/l/_akdnRFFJ7Qz4
https://dl.doubtnut.com/l/_lzGRpOvIRf9L


1. If  and  are parallel vector, then  is equal to

A. 2

B. -1

C. 1

D. 0

Answer: D

Watch Video Solution

→
a

→
b [→

a
→
b

→
c ]

2. If a vector  lies in the plane of  then

A. 

B. 

C. 

D. 

→
α

→
β and

→
γ ,

[
→
α ,

→
β ,

→
γ ] = 1

[
→
α ,

→
β ,

→
γ ] = 1

[
→
α ,

→
β ,

→
γ ] = 0

[
→
α ,

→
β ,

→
γ ] = 2

https://dl.doubtnut.com/l/_LPZblsR2LrrR
https://dl.doubtnut.com/l/_aEutZiL5fXiQ


Answer: C

Watch Video Solution

3. If , then the value of  is :

A. 

B. 

C. 1

D. -1

Answer: A

View Text Solution

→
a ⋅

→
b =

→
b ⋅

→
c =

→
c ⋅

→
a = 0 [

→
a ,

→
b ,

→
c ]

∣
∣
→
a ∣

∣
∣
∣
∣

→
b

∣
∣
∣
∣
∣
→
c ∣

∣

∣
∣
→
a ∣

∣
∣
∣
∣

→
b

∣
∣
∣
∣
∣
→
c ∣

∣
1

3

4. If  are three unit vectors such that  is perpendicular to ,

and is parallel to  then  is equal to

→
a ,

→
b ,

→
c

→
a

→
b

→
c

→
a × (

→
b ×

→
c )

https://dl.doubtnut.com/l/_aEutZiL5fXiQ
https://dl.doubtnut.com/l/_v7W2TET2EONQ
https://dl.doubtnut.com/l/_gG22skA10WO8


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

→
a

→
b

→
c

→
0

5. If , then the value of 

 is

A. 1

B. -1

C. 2

D. 3

[
→
a ,

→
b ,

→
c ] = 1

+ +

→
a ⋅ (

→
b ×

→
c )

(
→
c ×

→
a ) ⋅

→
b

→
b ⋅ (

→
c ×

→
a )

(
→
a ×

→
b ) ⋅

→
c

→
c ⋅ (

→
a ×

→
b )

(
→
c ×

→
b ) ⋅

→
a

https://dl.doubtnut.com/l/_gG22skA10WO8
https://dl.doubtnut.com/l/_0f1yL47QQItq


Answer: A

View Text Solution

6. The volume of the parallelepiped with its edges represented by the

vectors  is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

î + ĵ, î + 2ĵ, î + ĵ + πk̂

π

2

π

3

π

π

4

7. If  are unit vectors such that , then

the angle between  is :

→
a and

→
b [

→
a ,

→
b ,

→
a ×

→
b ] =

1

4
→
a and

→
b

https://dl.doubtnut.com/l/_0f1yL47QQItq
https://dl.doubtnut.com/l/_TxyODTqCqtKR
https://dl.doubtnut.com/l/_x7b55XKKIcP3


A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

π

6

π

4

π

3

π

2

8. If  and

 then the value of  is._______

A. 0

B. 1

C. 6

D. 3

Answer: A

→
a = î + ĵ + k̂,

→
b = î + ĵ,

→
c =

→
i

(
→
a ×

→
b )) ×

→
c = λ

→
a + μ

→
b λ + μ

https://dl.doubtnut.com/l/_x7b55XKKIcP3
https://dl.doubtnut.com/l/_nfNXBHlMPYII


Watch Video Solution

9. If  are non-coplanar, non-zero vectors such that 

 is equal to

A. 81

B. 9

C. 27

D. 18

Answer: A

Watch Video Solution

→
a ,

→
b ,

→
c

[
→
a ,

→
b ,

→
c ] = 3, then{[

→
a ×

→
b ,

→
b ×

→
c ,

→
c ×

→
a ]}

2

10. If  are three non-coplanar vectors such that 

 then the angle between 

A. 

→
a ,

→
b ,

→
c

→
a × (

→
b ×

→
c ) = ,

b + c

√2

→
a and

→
b  is 

π

2

https://dl.doubtnut.com/l/_nfNXBHlMPYII
https://dl.doubtnut.com/l/_mQBcKZO50pHW
https://dl.doubtnut.com/l/_7oHrkK1yTgaD


B. 

C. 

D. 

Answer: B

Watch Video Solution

3π

4

π

4

π

11. If the volume of the parallelpiped with

 as coterminous edges is 8 cubic units,

then the volume of the parallelepiped with

as coterminous edges is,

A. 8 cubic units

B. 512 cubic units

C. 64 cubic units

D. 24 cubic units

→
a ×

→
b ,

→
b ×

→
c ,

→
c ×

→
c ×

→
a

(
→
a ×

→
b ) × (

→
b ×

→
c ), (

→
b ×

→
c ) × (

→
c ×

→
a ) and (

→
c ×

→
a ) × (

→
a

https://dl.doubtnut.com/l/_7oHrkK1yTgaD
https://dl.doubtnut.com/l/_7hCeHOBh3zqt


Answer: C

Watch Video Solution

12. Consider the vectors,  such that 

 be the planes

determined by the pairs of vectors,  respectively. Then

the angle between  is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

→
a ,

→
b ,

→
c ,

→
d

(
→
a ×

→
b ) × (

→
c ×

→
d ) =

→
0  Let P1 and P2

→
a ,

→
b and

→
c ,

→
d

P1 and P2

0∘

45∘

60∘

90∘

https://dl.doubtnut.com/l/_7hCeHOBh3zqt
https://dl.doubtnut.com/l/_4qSZNvCEJpbi


13. If  are any

three vectors such that

A. perpendicular

B. parallel

C. inclined at an angle 

D. inclined at an angle 

Answer: B

Watch Video Solution

→
a × (

→
b ×

→
c ) = (

→
a ×

→
b ) ×

→
c ,  where 

→
a ,

→
b

→
c

→
b ⋅

→
c ≠ 0 and

→
a ⋅

→
b ≠ 0,  then 

→
a and

→
c  are 

π

3

π

6

14. If , then a vector

perpendicular to  and lies in the plane containing  and  is………….

A. 

B. 

ā = 2 î + 3ĵ − k̂, b̄ = î + 2ĵ − 5ĵ, c̄ = 3 î + 5ĵ − k̂

ā b̄ c̄

−17 î + 21ĵ − 97k̂

17 î + 21ĵ − 123k̂

https://dl.doubtnut.com/l/_0UfoduqV9pac
https://dl.doubtnut.com/l/_gDstoEkcqck1


C. 

D. 

Answer: D

Watch Video Solution

−17 î − 21ĵ + 97k̂

−17 î − 21ĵ − 97k̂

15. The angle between the lines

 is

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

= , z = 2 and = ,
x − 2

3

y + 1

−2

x − 1

1

2y + 3

3

z + 5

2

π

6

π

4

π

3

π

2

https://dl.doubtnut.com/l/_gDstoEkcqck1
https://dl.doubtnut.com/l/_Hh96VNThKhdV
https://dl.doubtnut.com/l/_is32aNpLvpMi


16. If the line

is

A. (-5, 5)

B. (-6, 7)

C. (5, -5)

D. (6, -7)

Answer: B

Watch Video Solution

= =  lies in the plane x + 3y − az + β = 0  then (
x − 2

3

y − 1

−5

z + 2

2

17. The angle between the line 

and the plane  is :

A. 

B. 

→
r = ( î + 2ĵ − 3k̂) + t(2 î + ĵ − 2k̂)

→
r ⋅ ( î + ĵ) + 4 = 0

0∘

30∘

https://dl.doubtnut.com/l/_is32aNpLvpMi
https://dl.doubtnut.com/l/_kvfVFT0dPLp3


C. 

D. 

Answer: C

Watch Video Solution

45∘

90∘

18. The coordinates of the point where the line

 meets the plane 

 are:

A. (2, 1, 0)

B. (7, -1, -7)

C. (1, 2, -6)

D. (5, -1, 1)

Answer: D

View Text Solution

→
r = (6 î − ĵ − 3k̂) + t( − î + 4k̂)

→
r ⋅ ( î + ĵ − k̂) = 3

https://dl.doubtnut.com/l/_kvfVFT0dPLp3
https://dl.doubtnut.com/l/_4W22OYE57wnx


19. Distance from the origin to the plane 3x - 6y + 2z + 7 = 0 is

A. 0

B. 1

C. 2

D. 3

Answer: B

Watch Video Solution

20. The distance between the planes x + 2y + 3z + 7 = 0 and 2x + 4y + 6z +

7 = 0 is

A. 

B. 

C. 

√7

2√2

7
2

√7
2

https://dl.doubtnut.com/l/_4W22OYE57wnx
https://dl.doubtnut.com/l/_lDasgp5LNGY2
https://dl.doubtnut.com/l/_lCYA2yk41qJn


D. 

Answer: A

Watch Video Solution

7

2√2

21. If direction cosines of a line are 

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

, , ,  then. 
1

c

1

c

1

c

c = ± 3

c = ± √3

c > 0

0 < c < 1

https://dl.doubtnut.com/l/_lCYA2yk41qJn
https://dl.doubtnut.com/l/_MERG9d8eLM0C


22. The vector equation  represents a

straight line passing through the points

A. (0, 6, -1) and (1, -2, -1)

B. (0, 6, -1) and (-1, -4, -2)

C. (1, -2, -1) and (1, 4, -2)

D. (1, -2, 1) and (0, -6, 1)

Answer: C

Watch Video Solution

→
r = ( î − 2ĵ − k̂) + t(6ĵ − k̂)

23. If the distance of the point  from the origin is half of its

distance from the plane x + y + z + k = 0, then the value of k are

A. 

B. 

C. 

(1, 1, 1)

±3

±6

−3, 9

https://dl.doubtnut.com/l/_0ErcpcNQFMYN
https://dl.doubtnut.com/l/_ite0qERFjYDM


D. 3, -9

Answer: D

Watch Video Solution

24. If the planes 

are parallel, then the value of  and  are:

A. 

B. 

C. 

D. 

Answer: C

View Text Solution

→
r ⋅ (2 î − λĵ + k̂) = 3 and

→
r ⋅ (4 î + ĵ − μk̂) = 5

λ μ

, − 2
1

2

− , 2
1

2

− , − 2
1

2

, 2
1

2

https://dl.doubtnut.com/l/_ite0qERFjYDM
https://dl.doubtnut.com/l/_cEA2MnrRhgwS


Problems For Practice Choose The Correct Answer

25. If the length of the perpendicular from the origin to the plane

A. 

B. 

C. 0

D. 1

Answer: A

Watch Video Solution

2x + 3y + λz = 1, λ > 0  is  then the value of is λ  is 
1

5

2√3

3√2

1. If  then the angle

between  is :

A. 

→
a +

→
b +

→
c = 0, ∣

∣
→
a ∣

∣ = 3,
∣
∣
∣

→
b

∣
∣
∣

= 5, ∣
∣
→
c ∣

∣ = 7

→
a and

→
b

π

6

https://dl.doubtnut.com/l/_4jPtaquab3zR
https://dl.doubtnut.com/l/_1LDmNIa1iXrj


B. 

C. 

D. 

Answer: D

Watch Video Solution

π

4

π

2

π

3

2. If  are unit vectors inclined at angle  then  is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

â and b̂ θ ∣∣â + b̂∣∣
1

2

sin
θ

2

cos 2θ

cos
θ

2

cos 2θ

https://dl.doubtnut.com/l/_1LDmNIa1iXrj
https://dl.doubtnut.com/l/_nj9jV85lbaks
https://dl.doubtnut.com/l/_VDHK8zGoLOLc


3. If  are three mutually perpendicular unit vectors then 

 is

A. 

B. 

C. 3

D. 

Answer: B

Watch Video Solution

→
a ,

→
b ,

→
c

∣
∣
∣
→
a +

→
b +

→
c

∣
∣
∣

1

3

√3

1

√3

4. If  then the angle between  is :

A. 

B. 

C. 

D. 

∣
∣
∣
→
a ×

→
b

∣
∣
∣

=
→
a −

→
b

→
a and

→
b

π

4

π

2

3π

4

π

6

https://dl.doubtnut.com/l/_VDHK8zGoLOLc
https://dl.doubtnut.com/l/_Puiqor1Ak4co


Answer: A

View Text Solution

5. If  then  is

A. 4

B. 2

C. 1

D. 16

Answer: A

Watch Video Solution

[
→
a +

→
b ,

→
b +

→
c ,

→
c +

→
a ] = 8 [

→
a ,

→
b ,

→
c ]

6. If the area of the parallelogram having diagonals

 is :→
a = 3 î + ĵ − 2k̂,

→
b = î − 3ĵ + 4k̂

https://dl.doubtnut.com/l/_Puiqor1Ak4co
https://dl.doubtnut.com/l/_to1fJWElk4dR
https://dl.doubtnut.com/l/_VXG5LHawfwJd


A.  sq. units

B.  sq. units

C.  sq. units

D. 3 sq. units

Answer: A

Watch Video Solution

5√3

15√3

5√13

7. If  then the

unit vector perpendicular to both  is :

A. 

B. 

C. 

D. 

Answer: C

→
a = 2 î + ĵ − k̂,

→
b = − î + 2ĵ + k̂,

→
c = − î + 2ĵ − k̂

→
a +

→
b and

→
b +

→
c

î

ĵ

k̂

î + ĵ + k̂

√3

https://dl.doubtnut.com/l/_VXG5LHawfwJd
https://dl.doubtnut.com/l/_IpDLjMhM4I2N


Watch Video Solution

8. The force  acting at the point  is

displaced to a unit distance in z axis direction. The magnitude of

workdone is :

A. 4 units

B. 6 units

C. 2 units

D. 10 units

Answer: C

View Text Solution

→
F = 2 î + 2ĵ − 2k̂ î − 2ĵ + k̂

9. If  then ?

A. 5

∣
∣
→
a ∣

∣ = 5
∣
∣
∣

→
b

∣
∣
∣

= 4 and
∣
∣
∣
→
a +

→
b

∣
∣
∣

= 1
∣
∣
∣
→
a −

→
b

∣
∣
∣

=

https://dl.doubtnut.com/l/_IpDLjMhM4I2N
https://dl.doubtnut.com/l/_jtFq021mOeYU
https://dl.doubtnut.com/l/_CSVJXcjMIM96


B. 6

C. 7

D. 8

Answer: C

Watch Video Solution

10. The projectionof  on z axis:

A. 1

B. 2

C. 3

D. 0

Answer: D

Watch Video Solution

î − ĵ

https://dl.doubtnut.com/l/_CSVJXcjMIM96
https://dl.doubtnut.com/l/_ap5IRf69zYkX
https://dl.doubtnut.com/l/_tn0XhC8qU8V3


11. Given . Then value of

 is :

A. 4

B. 6

C. 18

D. 2

Answer: B

Watch Video Solution

→
a ⋅

→
c = 4,

→
a ⋅

→
d = 3,

→
b ⋅

→
c = 2,

→
b ⋅

→
d = 3

(
→
a ×

→
b ) ⋅ (

→
c ×

→
d )

12. The vector  and  are adjacent

sides of a parallelogram ABCD the angle between the diagonals is :

A. 

B. 

C. 

−−→
AB = 3 î + 2ĵ + 2k̂

−−→
BC = − î − 2k̂

π

4

π

3

2π

3

https://dl.doubtnut.com/l/_tn0XhC8qU8V3
https://dl.doubtnut.com/l/_wb2i5JgQ75RB


D. 

Answer: A

Watch Video Solution

3π

4

13. If the angle between the lines having direction ratios  and (2,

-1, 2) is  then  is:

A. 4

B. 3

C. 2

D. 1

Answer: A

View Text Solution

(α, 3, 5)

π

4
α

https://dl.doubtnut.com/l/_wb2i5JgQ75RB
https://dl.doubtnut.com/l/_mmypDDZT4UlZ


14. Let a, b, c be distinct non negative numbers. The vectors

 lie in a plane then c is :

A. AM of a and b

B. GM of a and b

C. HM of a and b

D. None of these

Answer: B

View Text Solution

aî + aĵ + ck̂, î + k̂ and cî + cĵ + bk̂

15.  is :

A. -3

B. 0

C. 1

D. 3

î ⋅ (ĵ × k̂) + ĵ(k̂ × î) + k̂( î × ĵ)

https://dl.doubtnut.com/l/_uz694U0wCbRG
https://dl.doubtnut.com/l/_Rs5NRtRGnams


Answer: D

View Text Solution

16. If  is any vector then the value of  is :

A. 

B. 

C. 

D. 

Answer: B

View Text Solution

→
a Σ(

→
a ×

→
i )

2

a2

2a2

3a2

4a2

17. If  are at right angle to

each other then value of p is :

(1 − p) î + 2(1 + p) ĵ + (3 + p)k̂ and 3 î + ĵ

https://dl.doubtnut.com/l/_Rs5NRtRGnams
https://dl.doubtnut.com/l/_R72XlP1Sbg62
https://dl.doubtnut.com/l/_2DKe3WaKSaaX


A. -5

B. 3

C. 5

D. 3

Answer: C

View Text Solution

18.  is :

A. 

B. 0

C. 

D. 

Answer: A

Watch Video Solution

[
→
a ,

→
a +

→
b ,

→
a +

→
b +

→
c ]

[
→
a

→
b

→
c ]

2[
→
a ,

→
b ,

→
c ]

[
→
a ,

→
b ,

→
c ]

2

https://dl.doubtnut.com/l/_2DKe3WaKSaaX
https://dl.doubtnut.com/l/_qHL1NwnhC2iC


19. The sum of the projection of  on the coordinate axis is :

A. -5

B. 5

C. 3

D. 4

Answer: B

Watch Video Solution

2 î + ĵ + 2k̂

20. If  then the

value of  is :

A. 765

B. 675

→
a = î − 2ĵ + k̂,

→
b = î + 2ĵ + 3k̂,

→
c = 3 î + 2ĵ + k̂

[
→
a ×

→
b ,

→
b ×

→
c ,

→
c ×

→
a ]

https://dl.doubtnut.com/l/_qHL1NwnhC2iC
https://dl.doubtnut.com/l/_iwnf1KQgtjsI
https://dl.doubtnut.com/l/_2mAwBsdj9NZV


C. 576

D. 567

Answer: C

View Text Solution

21.   

  

 then m is :

A. 

B. 

C. 1

D. 2

Answer: D

Watch Video Solution

→
a = 2 î + 3ĵ − k̂

→
b = î − ĵ − mk̂

→
c = − î + 2ĵ + k̂ and [

→
a ,

→
b ,

→
c ] = 8

√29

−4

https://dl.doubtnut.com/l/_2mAwBsdj9NZV
https://dl.doubtnut.com/l/_mFBzZux9bdpq


22. The work done by the force  in moving a particle

from (3, 4, 5) to (1, 2, 3) is :

A. 

B. 

C. 1

D. 2

Answer: D

View Text Solution

→
F = 2 î − 3ĵ + 2k̂

√29

−4

23. The area of the triangle formed by the points where position vector

are  is :

A. 

B. 

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

√29

−4

https://dl.doubtnut.com/l/_mFBzZux9bdpq
https://dl.doubtnut.com/l/_7D2J5uWgaaLV
https://dl.doubtnut.com/l/_hsY1S1e73wTw


C. 1

D. 2

Answer: A

View Text Solution

24.  are coplanar

then  is :

A. 

B. 

C. 1

D. 2

Answer: C

Watch Video Solution

→
a = î − ĵ + k̂,

→
b = 2 î + ĵ − k̂,

→
c = λî − ĵ + λk̂

λ

√29

−4

https://dl.doubtnut.com/l/_hsY1S1e73wTw
https://dl.doubtnut.com/l/_5QZFMJX6Z1wp
https://dl.doubtnut.com/l/_EuUujABF8CPi


25. If the equations 

represent the same plane then  is :

A. 

B. 

C. 1

D. 2

Answer: B

Watch Video Solution

2x − λy + 5z = 7 and λx − 8y − 10z + 14 = 0

λ

√29

−4

26. Find the odd one out in the following :

A. 

B. 

C. 

D. 

→
a +

→
b

→
a ×

→
b

→
a × (

→
b ×

→
c )

[
→
a ,

→
b ,

→
c ]

https://dl.doubtnut.com/l/_EuUujABF8CPi
https://dl.doubtnut.com/l/_UlGgAl9ux765


Answer: D

Watch Video Solution

27. Find the correct statement in the following given four points A, B, C, D

are coplanar only of the following condition is satis�ed.

A. 

B. 

C. 

D. 

Answer: B

View Text Solution

−−→
AB +

−−→
BC +

−−→
CA = 0

[
−−→
AB,

−−→
AC,

−−→
AD] = 0

−−→
AB ×

−−→
CD = 0

−−→
AB ⋅

−−→
CD = 0

28. If  lie in one plane and  lie on another plane and

if the planes are parallel which one of the following is true.

→
a and

→
b

→
c and

→
d

https://dl.doubtnut.com/l/_UlGgAl9ux765
https://dl.doubtnut.com/l/_yOuLErt7b9sJ
https://dl.doubtnut.com/l/_AvyowAdqJMxm


A. A)

B. 

C. 

D. 

Answer: C

View Text Solution

(
→
a ×

→
b ) ⋅ (

→
c ×

→
d ) = 0

(
→
a ×

→
c ) ⋅ (

→
b ×

→
d ) = 0

(
→
a ×

→
b ) × (

→
c ×

→
d ) = 0

(
→
a ×

→
c ) × (

→
c ×

→
d ) = 0

29. If  perpendicular to 

then which is true ?

A. a)  are parallel or 

B. b)  are perpendicular or 

C. c)

D. d)

Answer: B

(
→
a ×

→
b ) ×

→
c =

→
a × (

→
b ×

→
c ) and

→
b

→
c

→
a and

→
b

→
c = 0

→
a and

→
b

→
c = 0

→
c = 0

→
a = 0

https://dl.doubtnut.com/l/_AvyowAdqJMxm
https://dl.doubtnut.com/l/_IilhzrwuyQoV


Watch Video Solution

30. Find which one is not correct statement.

A. Two straight lines are said to be skew lines if the lines are neither

parallel nor intersecting

B. Vector product is not commutative

C. Scalar triple product is half of the volume of the parallelopiped

D. 

Answer: C

View Text Solution

[
→
a ,

→
b ,

→
c ] = 0

31. Identify correct pair from the following. 

(i)   

(ii) Projection of  on  is   

→
a × (

→
b ×

→
c ) = (

→
a ⋅

→
b )

→
c − (

→
a ⋅

→
c )

→
b

→
a

→
b

→
a ⋅

→
b

∣
∣
→
a ∣

∣

https://dl.doubtnut.com/l/_IilhzrwuyQoV
https://dl.doubtnut.com/l/_KABzqcxtjZnv
https://dl.doubtnut.com/l/_6PDNdsBALRcf


Problems For Practice Answer The Following Questions

(iii)   

(iv) If  are two skew lines then

shortest distance between the lines is 

A. (i) and (ii) are correct

B. (iii) and (iv) are correct

C. (i) and (iii) are correct

D. (ii) and (iv) are correct

Answer: B

View Text Solution

[ î + 2ĵ, ĵ + 2k̂, k̂ + 2ĵ] = 9

→
r =

→
a + t

→
b and

→
r =

→
c + s

→
d

→
c −

→
a

→
b

→
d

∣
∣
∣

→
b ×

→
d

∣
∣
∣

1. Prove that the sum of the squares of the squares of tha diagonals of a

parallelogram is equal to tha sum of the squares of its sides. `

(## CTN_MK_MAT_X_P2_GEO_CO2_E11_001.png" width="80%">

https://dl.doubtnut.com/l/_6PDNdsBALRcf
https://dl.doubtnut.com/l/_AtLiWrFBc8hX


Watch Video Solution

2. Show that

.

Watch Video Solution

(
→
a ×

→
b ) ⋅ (

→
c ×

→
d ) + (

→
b ×

→
c ) ⋅ (

→
a ×

→
d ) + (

→
c ×

→
a ) ⋅ (

→
b ×

3. Find the vector and cartesian equation of the line through the point (3,

-4, -2) and parallel to the vector .

Watch Video Solution

9 î + 6ĵ + 2k̂

4. Find the vector and cartesian equation of the line joining the points (1,

-2, 1) and (0, -2, 3).

Watch Video Solution

https://dl.doubtnut.com/l/_AtLiWrFBc8hX
https://dl.doubtnut.com/l/_mKuIrA0AJHhb
https://dl.doubtnut.com/l/_PIouFjzzl4uj
https://dl.doubtnut.com/l/_Vskm6colkwkP
https://dl.doubtnut.com/l/_5lJnKNxZdEly


5. Find the angle between the lines

.

Watch Video Solution

= = and
→
r = ( − î − 2ĵ + 4k̂) + t(ĵ + 2k̂)

x − 1

2

y + 1

3
z − 4

6

6. Find the distance between the parallel lines

.

Watch Video Solution

→
r = ( î − ĵ) + t(2 î − ĵ + k̂) and

→
r = (2 î + ĵ − k̂) + s(2 î − ĵ + k̂)

7. Show that the lines  and 

 are skew lines and �nd the distance

between them .

Watch Video Solution

→
r = ( î − ĵ) + t(2 î + k̂)

→
r = (2 î − ĵ) + s( î + ĵ − k̂)

https://dl.doubtnut.com/l/_5lJnKNxZdEly
https://dl.doubtnut.com/l/_TSoPCP863bQD
https://dl.doubtnut.com/l/_M9XTzOvqbGte


8. Find the vector and cartesian equation of a plane which is at a distance

of 3 units from the origin and which is normal to the vector 

.

Watch Video Solution

→
i + 2ĵ − 2k̂

9. Find the vector and cartesian equation of the plane passing through (2,

-1, -3) and parallel to the line

Watch Video Solution

= = and = =
x − 5

3

y + 1

2

z − 3

−4

x + 10

2

y − 10

3

z − 2

2

10. Find the vector and cartesian equation of the plane passing through

(2, -1, -3) and  to the planes 

.

Watch Video Solution

⊥ r

3x + 2y − 4z = 1 and 2x + 3y + 2z = 7

https://dl.doubtnut.com/l/_mHZiPnECZZtA
https://dl.doubtnut.com/l/_wYiTorh209c3
https://dl.doubtnut.com/l/_Zm0c8sGIGRGv
https://dl.doubtnut.com/l/_jxVoBa55sjjb


11. Find the Vector and Cartesian equation of the plane containing the

line  and parallel to the line 

Watch Video Solution

= =
x − 2

2

y − 2

3

z − 1

3

= =
x + 1

3

y − 1

2
z + 1

1

12. Find the vector cartesian equation of the plane passing through the

points (1, -2, 3) and (-1, 2, -1) and is parallel to the line

Watch Video Solution

→
r = (2 î − ĵ + k̂) + t(2 î + 3ĵ + 4k̂)

13. Find the vector and certesian equation of the plane through the

points (1, 2, 3) and (2, 3, 1) and perpendicular to the plane

.

Watch Video Solution

→
r ⋅ (3 î − 2ĵ + 4k̂) = 5

https://dl.doubtnut.com/l/_jxVoBa55sjjb
https://dl.doubtnut.com/l/_o8RtxQZcgDRA
https://dl.doubtnut.com/l/_eNL2LedvK7Mj


14. Find the equation of the plane passing through the points (3, 4, 2), (2,

-2, -1) and (7, 0, 1).

Watch Video Solution

15. Find the equation of the plane passingthrough the intersection of the

planes  and

perpendicular to the plane .

View Text Solution

3x − 5y + 4z + 10 = 0 and 2x − 8y + 4z − 3 = 0

3x − y − 2z − 4 = 0

16. Find the distance between the parallel planes

.

Watch Video Solution

→
r ⋅ ( − î − ĵ + k̂) = 3,

→
r ⋅ ( î + ĵ − k̂) = 5

https://dl.doubtnut.com/l/_wZddK1XYPiEK
https://dl.doubtnut.com/l/_yOxtTPJ5ErZf
https://dl.doubtnut.com/l/_bjrxmj3uuTHm


17. Find the coordinates of the point where the line

 meets the plane 

.

Watch Video Solution

→
r = ( î + 2ĵ − 5k̂) + t(2 î − 3ĵ + 4k̂)

→
r ⋅ (2

→
i + 4

→
j −

→
k ) = 3

18. The value of  is equal to :

Watch Video Solution

[ î + ĵ, ĵ + k̂, k̂ + î]

19. If  prove that  and  are perpendicular.

Watch Video Solution

∣
∣
∣
→
a +

→
b

∣
∣
∣

=
∣
∣
∣
→
a −

→
b

∣
∣
∣

→
a

→
b

20. Find the shortest distance between the lines

View Text Solution
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i − 7ĵ + 6

→
k ) + t( − 3

→
i +

x − 3

3

y − 8

−1

z − 3

1

https://dl.doubtnut.com/l/_gkgIbrkOWh7s
https://dl.doubtnut.com/l/_6Znm29abfsGK
https://dl.doubtnut.com/l/_o8mvkZ5k7hfi
https://dl.doubtnut.com/l/_oneYErsVtS27


21. Show that the lines

are coplanar. Find the equation of the plane in which they lie.

Watch Video Solution
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