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THREE DIMENSIONAL GEOMETRY

Questions

1. If a line has direction ratios , then

what are its direction cosines ?

Watch Video Solution

−18, 12, − 4

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_ijvDfnjO7UIi


2. Find the direction cosines of the sides of the

triangle whose vertices are
(3, 5, – 4), (– 1, 1, 2) and

(– 5, – 5, – 2).

Watch Video Solution

3. A line passes through the point with position

vector  and is in the direction of 

. Find the equation of line in vector

and in cartesian form.

Watch Video Solution

2 î − ĵ + 4k̂

î + ĵ + 2k̂

https://dl.doubtnut.com/l/_SfOq7gtsYcls
https://dl.doubtnut.com/l/_MvCzK2hnDXja
https://dl.doubtnut.com/l/_0fgDw6mbu6DW


4. Show that the line through the points : (4,7,8),

(2,3,4) is parallel to the line through the points

(-1,-2,1) and (1,2,5).

Watch Video Solution

5. Find the cartesian equation of the line which

passes through the point (– 2, 4, – 5)
and parallel

to the line given by 

Watch Video Solution

= =
x + 3

3

y − 4

5

z + 8

6

https://dl.doubtnut.com/l/_0fgDw6mbu6DW
https://dl.doubtnut.com/l/_VDOFGLUoKbLi


6. The vector equation of the line

 is .............

Watch Video Solution

= =
x − 5

3

y + 4

7

z − 6

2

7. Find the vector and the cartesian equations of

the line that passes through the
 points (3, – 2, –

5), (3, – 2, 6).

Watch Video Solution

https://dl.doubtnut.com/l/_xmMMgjNGs3pv
https://dl.doubtnut.com/l/_ioBuhy2oGHpC


8. Find the angle between the pair of line 

 and 

.

Watch Video Solution

→
r = 2 î − 5ĵ + k̂ + λ(3 î + 2ĵ + 6k̂)

→
r = 7 î − 6k̂ + μ( î + 2ĵ + 2k̂)

9. Find the angle between the pairs of lines 

 


Watch Video Solution

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

→
r = 2 î − ĵ − 56k̂ + μ(3 î − 5ĵ − 4k̂)

https://dl.doubtnut.com/l/_1XjwNktK4Gvt
https://dl.doubtnut.com/l/_ujQrHAZDvK5E


10. Find the angle between the pair of lines

and 

Watch Video Solution

= =
x + 3

3

y − 1

5

z + 3

4

= =
x + 1

1

y − 4

1

z − 5

2

11. Find the angle between the pair of lines

 and 

Watch Video Solution

= =
x − 2

2

y − 1

5

z + 3

−3

= =
x + 2

−1

y − 4

8

z − 5

4

https://dl.doubtnut.com/l/_wbv92T1wrKCI
https://dl.doubtnut.com/l/_5tNBKtSlnCZl


12. Find the angle between the lines 

and 

Watch Video Solution

= =
x

2

y

2
z

1

= =
x − 5

4

y − 2

1

z − 3

8

13. Find the angle between the lines

 and the planes 

.

Watch Video Solution

= =
x + 1

2

y

3

z − 3

6

3x + y + z = 7

https://dl.doubtnut.com/l/_kUt9pnEqiNoN
https://dl.doubtnut.com/l/_lp6GGquS15GA


14. The vector equation of two lines are 

 and 

. Find the

shortest distance between these lines.

Watch Video Solution

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

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

15. Find the shortest distance between the lines

whose vector equations are

 and 

.

Watch Video Solution

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

→
r = 4 î + 5ĵ + 6k̂ + μ(2 î + 3ĵ + k̂)

https://dl.doubtnut.com/l/_CQnKkoAHFLxz
https://dl.doubtnut.com/l/_5ihyctVeNutL


16. Find the shortest distance between the

following two lines

 


.

Watch Video Solution

→
r = (1 + 2λ) î + (1 − λ) ĵ + λk̂

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

17. The vector equation of two lines are 

 and 

Find the shortest distance between these lines.

Watch Video Solution

→
r = (1 − t) î + (t − 2) ĵ + (3 − 2t)k̂

→
r = (s + 1) î + (2s − 1) ĵ − (2s − 1) ĵ − (2s + 1)k̂

https://dl.doubtnut.com/l/_5ihyctVeNutL
https://dl.doubtnut.com/l/_4gVe1FA9A5A4
https://dl.doubtnut.com/l/_Ohv2O7PLjL4S


Watch Video Solution

18. Find the equation of plane passing through

(a,b,c) and parallel to the plane

Watch Video Solution

→
r . ( î + ĵ + k̂) = 2

19. In the following cases, find the co-ordinates of

the foot of the perpendicular drawn from the

origin : 

Watch Video Solution

x + y + z = 1

https://dl.doubtnut.com/l/_Ohv2O7PLjL4S
https://dl.doubtnut.com/l/_OVLpxJJvrYQn
https://dl.doubtnut.com/l/_nj20T5X1jEU5


20. In the following case, find the coordinates of

the foot of the perpendicular
 drawn from the

origin: 

Watch Video Solution

2x + 3y + 4z − 12 = 0

21. Find the length and the foot of the

perpendicular from the point P(7,14,5) to the plane

. Also find the image of point P in

the plane.

Watch Video Solution

2x + 4y − z = 2

https://dl.doubtnut.com/l/_JuxtlecNXwAl
https://dl.doubtnut.com/l/_NELCOtEdLHoO
https://dl.doubtnut.com/l/_QzITrlacERlW


22. Find the vector equation of the line passing

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

Watch Video Solution

→
r ⋅ ( î + 2ĵ − 5k̂) + 9 = 0

23. Find the shortest distance between the lines

 and 

Watch Video Solution

( = =
x + 1

7

y + 1

−6

z + 1

1

= = )
x − 3

1

y − 5

−2
z − 7
1

https://dl.doubtnut.com/l/_QzITrlacERlW
https://dl.doubtnut.com/l/_frrSgKYJvPpJ


24. Find the co-ordinates of the points where the

line through the points (3,-4,-5) and (2,-3,1) crosses

the plane 

Watch Video Solution

2x + y + z = 7

25. Find the vector equation of the plane which is

at a distance of 7 units from the origin and which

is normal to the vector .

Watch Video Solution

3 î + 5ĵ − 6k̂

https://dl.doubtnut.com/l/_CMZB1R46hKAM
https://dl.doubtnut.com/l/_s5pshnZwV9jD


26. Find the cartesian equation of plane

Watch Video Solution

→
r ⋅ ( î + ĵ − k̂) = 2

27. Find the co-ordinates of the foot of the

perpendicular drawn from the origin to the plane

.

Watch Video Solution

5y + 8 = 0

https://dl.doubtnut.com/l/_iPZ6y9zAvEAf
https://dl.doubtnut.com/l/_g53RoIv9s6FD


28. Find the equations of the plane that passes

through three points : (1,1,-1), (6,4,-5), (-4,-2,3)

Watch Video Solution

29. Find the equation of the plane passing

through the point ( 1, -1 , 2) and perpendicular to

the planes 2x + 3y - 2z = 5 and x + 2y - 3z = 8.

Watch Video Solution

https://dl.doubtnut.com/l/_nuTA8FFWr4z5
https://dl.doubtnut.com/l/_K61ucAp0odli


30. Find the intercepts cut off by the plane

Watch Video Solution

2x + y − z = 5

31. Find the vector equation of the plane through

the intersection of the planes

 and 

 and the point (1,1,1).

Watch Video Solution

→
r ⋅ ( î + ĵ + k̂) = 6

→
r ⋅ (2 î + 3ĵ + 4k̂) = − 5

https://dl.doubtnut.com/l/_xPilJTt8lBa2
https://dl.doubtnut.com/l/_pMlexezgfjdr


32. Find the vector equation of plane passing

through the intersection of the planes

 and 

 and through the point

(2,1,3).

Watch Video Solution

→
r ⋅ (2 î + 2ĵ − 3k̂) = 7

→
r ⋅ (2 î + 5ĵ + 3k̂) = 9

33. Find the equation of the plane through the

intersection of the planes 

and  and the point (2, 2, 1).।

Watch Video Solution

3x − y + 2z − 4 = 0

x + y + z − 2 = 0

https://dl.doubtnut.com/l/_bSRL0lBtewAQ
https://dl.doubtnut.com/l/_qdmjK9CgGTVu


34. Find the equation of the plane passing

through the line of intersection of the planes

 and  and

parallel to the line 

Watch Video Solution

2x + y − z = 3 5x − 3y + 4z + 9 = 0

= =
x − 1

2

y − 3

4

5 − z

−5

35. Find the angle between the planes whose

vector equations are 

 and 

.

Watch Video Solution

→
r (2 î + 2ĵ − 3k̂) = 5

→
r ⋅ (3 î − 3ĵ + 5k̂) = 3

https://dl.doubtnut.com/l/_qdmjK9CgGTVu
https://dl.doubtnut.com/l/_Ag5H46dqI4e0
https://dl.doubtnut.com/l/_srAaFuSw07Fh


Watch Video Solution

36. Find the vector equation of plane that passes

through the point (1,0,-2) and the normal to the

plane is .

Watch Video Solution

î + ĵ − k̂

37. If a line has direction ratios ,

then what are its direction cosines ?

Watch Video Solution

−18, 12, − 4

https://dl.doubtnut.com/l/_srAaFuSw07Fh
https://dl.doubtnut.com/l/_zobMdl3fIDFu
https://dl.doubtnut.com/l/_ho6On5QfE2l4
https://dl.doubtnut.com/l/_oHsj2d4AxGtt


38. Find the direction cosines of the sides of the

triangle whose vertices are
(3, 5, – 4), (– 1, 1, 2) and

(– 5, – 5, – 2).

Watch Video Solution

39. A line passes through the point with position

vector  and is in the direction of 

. Find the equation of line in vector

and in cartesian form.

Watch Video Solution

2 î − ĵ + 4k̂

î + ĵ + 2k̂

https://dl.doubtnut.com/l/_oHsj2d4AxGtt
https://dl.doubtnut.com/l/_N82NWClzX4Su


40. Show that the line through the points : (4,7,8),

(2,3,4) is parallel to the line through the points

(-1,-2,1) and (1,2,5).

Watch Video Solution

41. Find the cartesian equation of the line which

passes through the point (– 2, 4, – 5)
and parallel

to the line given by 

Watch Video Solution

= =
x + 3

3

y − 4

5

z + 8

6

https://dl.doubtnut.com/l/_s6Uo0stPcyuP
https://dl.doubtnut.com/l/_0eCiAENRNHam


42. The vector equation of the line

 is .............

Watch Video Solution

= =
x − 5

3

y + 4

7

z − 6

2

43. Find the vector and the cartesian equations of

the line that passes through the
 points (3, – 2, –

5), (3, – 2, 6).

Watch Video Solution

https://dl.doubtnut.com/l/_GJEjoJKMgTr1
https://dl.doubtnut.com/l/_a7AQQ1PThZMs


44. Find the angle between the pair of lines 

 and 

Watch Video Solution

→
r = 2 î − 5ĵ + k̂ + λ(3 î + 2ĵ + 6k̂)

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

45. Find the angle between the pairs of lines 

 


Watch Video Solution

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

→
r = 2 î − ĵ − 56k̂ + μ(3 î − 5ĵ − 4k̂)

https://dl.doubtnut.com/l/_eAOl3VdNvN18
https://dl.doubtnut.com/l/_CE35qSRhrLur


46. Find the angle between the pair of lines

and 

Watch Video Solution

= =
x + 3

3

y − 1

5

z + 3

4

= =
x + 1

1

y − 4

1

z − 5

2

47. Find the angle between the pair of lines

 and 

Watch Video Solution

= =
x − 2

2

y − 1

5

z + 3

−3

= =
x + 2

−1

y − 4

8

z − 5

4

https://dl.doubtnut.com/l/_auMYgRJkVkF1
https://dl.doubtnut.com/l/_2iZ0Xm47uUnS


48. Find the angle between the lines

 and 

Watch Video Solution

= =
x

2

y

2
z

1
= =

x − 5

4

y − 2

1

z − 3

8

49. Find the angle between the line

 and the plane 

Watch Video Solution

= =
x + 1

2

y

3

z − 3

6

10x + 2y − 11z = 3

https://dl.doubtnut.com/l/_7ra4ToyrMA6H
https://dl.doubtnut.com/l/_b17PhHK394oE


50. The vector equation of two lines are 

 and 

. Find the

shortest distance between these lines.

Watch Video Solution

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

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

51. Find the shortest distance between the lines

whose vector equations are

 and 

.

Watch Video Solution

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

→
r = 4 î + 5ĵ + 6k̂ + μ(2 î + 3ĵ + k̂)

https://dl.doubtnut.com/l/_CswYhTk0uwTC
https://dl.doubtnut.com/l/_8VJLpzIfh9Ii


52. Find the shortest distance between the

following two lines

 


.

Watch Video Solution

→
r = (1 + 2λ) î + (1 − λ) ĵ + λk̂

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

53. The vector equation of two lines are 

 and 

Find the shortest distance between these lines.

Watch Video Solution

→
r = (1 − t) î + (t − 2) ĵ + (3 − 2t)k̂

→
r = (s + 1) î + (2s − 1) ĵ − (2s − 1) ĵ − (2s + 1)k̂

https://dl.doubtnut.com/l/_8VJLpzIfh9Ii
https://dl.doubtnut.com/l/_iYMqjbSf88KV
https://dl.doubtnut.com/l/_9NLfa60PgkCy


Watch Video Solution

54. Find the equation of plane passing through

(a,b,c) and parallel to the plane

Watch Video Solution

→
r . ( î + ĵ + k̂) = 2

55. In the following cases, find the co-ordinates of

the foot of the perpendicular drawn from the

origin : 

Watch Video Solution

x + y + z = 1

https://dl.doubtnut.com/l/_9NLfa60PgkCy
https://dl.doubtnut.com/l/_KKxiAx6qsJ9f
https://dl.doubtnut.com/l/_R22WbjmeNNdm


56. Find the co-ordinates of the foot of

perpendicular drawn from the origin to

.

View Text Solution

2x + 3y + 4z − 12 = 0

57. Find the length and the foot of the

perpendicular from the point  to the

plane 

Watch Video Solution

(7, 14, 5)

2x + 4y − z = 2.

https://dl.doubtnut.com/l/_BO9nSaTV4ip8
https://dl.doubtnut.com/l/_jbGPtuVlTRMQ


58. Find vector equation of line passing through

(1,2,3) and perpendicular to plane 

View Text Solution

r. ( î + 2ĵ − 5k̂) + 9 = 0

59. Find the shortest distance between the lines 

 and 

View Text Solution

= =
x + 1

7

y + 1

−6

z + 1

1

= =
x − 1

1

y − 5

−2
z − 7
1

https://dl.doubtnut.com/l/_1fYrw84Pws9G
https://dl.doubtnut.com/l/_8CWN51glWSX3


60. Find the co-ordinates of the points where the

line through the points (3,-4,-5) and (2,-3,1) crosses

the plane 

Watch Video Solution

2x + y + z = 7

61. Find the vector equation of the plane which is

at a distance of 7 units from the origin and which

is normal to the vector .

Watch Video Solution

3 î + 5ĵ − 6k̂

https://dl.doubtnut.com/l/_gAoQ7IHoYxEC
https://dl.doubtnut.com/l/_af9GKbEnOEc8


62. Find the cartesian equation of plane

Watch Video Solution

→
r ⋅ ( î + ĵ − k̂) = 2

63. Find the co-ordinates of the foot of the

perpendicular drawn from the origin to the plane

.

Watch Video Solution

5y + 8 = 0

https://dl.doubtnut.com/l/_2B3Biml0Z9Ly
https://dl.doubtnut.com/l/_oq4jHqC47sAj


64. Find the equations of the plane that passes

through three points : (1,1,-1), (6,4,-5), (-4,-2,3)

Watch Video Solution

65. Find the equation of the plane passing

through the point ( 1, -1 , 2) and perpendicular to

the planes 2x + 3y - 2z = 5 and x + 2y - 3z = 8.

Watch Video Solution

https://dl.doubtnut.com/l/_PtAmC4hBPmLM
https://dl.doubtnut.com/l/_1YXMumKI2Pvt


66. Find the intercepts cut off by the plane

Watch Video Solution

2x + y − z = 5

67. Find the vector equation of the plane through

the intersection of the planes

 and 

 and the point (1,1,1).

Watch Video Solution

→
r ⋅ ( î + ĵ + k̂) = 6

→
r ⋅ (2 î + 3ĵ + 4k̂) = − 5

https://dl.doubtnut.com/l/_OjtfT1Vx6eRn
https://dl.doubtnut.com/l/_FruWiRhv4ekN


68. Find the equation of the plane through the

intersection of the planes 

 and 

 and passing through

the point (2,1,3).

Watch Video Solution

→
r ⋅ (2 î + ĵ + 3k̂) = 7

→
r ⋅ (2 î + 3ĵ + 3k̂) = 9

69. Find the equation of the plane through the

intersection of the planes 

and  and the point (2, 2, 1).।

Watch Video Solution

3x − y + 2z − 4 = 0

x + y + z − 2 = 0

https://dl.doubtnut.com/l/_ZYJnOqKV4bQk
https://dl.doubtnut.com/l/_uOqRoDDNTW7A


70. Find the equation of the plane passing

through the line of intersection of the planes

 and  and

parallel to the lines 

Watch Video Solution

2x + y − z = 3 5x − 3y + 4z = 9

= =
x − 1

2

y − 3

4

z − 5

5

71. Find the angle between the planes whose

vector equations are 

 and 

.

Watch Video Solution

→
r (2 î + 2ĵ − 3k̂) = 5

→
r ⋅ (3 î − 3ĵ + 5k̂) = 3

https://dl.doubtnut.com/l/_uOqRoDDNTW7A
https://dl.doubtnut.com/l/_tbx4cK9zls4R
https://dl.doubtnut.com/l/_hR8VRCIaMw6R


Important Questions From Miscellaneous Exercise

Watch Video Solution

72. Find the vector equation of plane that passes

through the point (1,0,-2) and the normal to the

plane is .

Watch Video Solution

î + ĵ − k̂

1. If the lines  and 

 are perpendicular, find

the value of k.

= =
x − 1

−3

y − 2

2k

z − 3

2

= =
x − 1

3k

y − 1

1

z − 6

−5

https://dl.doubtnut.com/l/_hR8VRCIaMw6R
https://dl.doubtnut.com/l/_GYqkbOFD2WCq
https://dl.doubtnut.com/l/_jFp707wLE0Ay


Watch Video Solution

2. A line makes angle  with the four

diagonals of a cube, prove that

.

Watch Video Solution

α, β, γ, δ

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

3. Find the distance of the point

 from the point of intersection

of the line 

and the plane 

( − 1, − 5, − 10)

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

→
r ⋅ ( î − ĵ + k̂) = 5

https://dl.doubtnut.com/l/_jFp707wLE0Ay
https://dl.doubtnut.com/l/_jBJR99U7twxQ
https://dl.doubtnut.com/l/_Lxi1Nq67J4nX


Watch Video Solution

4. The distance of the point  from

the line  measured

parallel to the plane  is d,

then find the value of  is……..

Watch Video Solution

P ( − 2, 3, − 4)

= =
x + 2

3

2y + 3

4
3z + 4

5

4x + 12y − 3z + 1 = 0

(2d − 8),

5. Find the equation of the plane passing through

the point (-1, 3, 2) and perpendicular to each of

https://dl.doubtnut.com/l/_Lxi1Nq67J4nX
https://dl.doubtnut.com/l/_zT3Y345jQ2ik
https://dl.doubtnut.com/l/_PwJD6DKQokYe


the planes :  and 

.

Watch Video Solution

x + 2y + 3z = 5

3x + 3y + z = 0

6. Find the vector equation of the line passing

through (1,2,3) and parallel to the planes

 and 

 .

Watch Video Solution

→
r ⋅ ( î − ĵ + 2k̂) = 5

→
r ⋅ (3 î + ĵ + k̂) = 6

https://dl.doubtnut.com/l/_PwJD6DKQokYe
https://dl.doubtnut.com/l/_xxh5QbZmWTuB


7. Find the equation of the line passing through

the point P(4,6,2) and the point of intersection of

the line  and the plane 

.

Watch Video Solution

= =
x − 1

3

y

2

z + 1

7

x + y − z = 8

8. If  and  are the direction

cosines of two mutualy perpendicular lines, who

that the direction cosines of the line

perpendicular to both of these are

l1,m1, n1 l2,m2, n2

< m1n2 − m2n1, n1l2 − n2l1, l1m2 − l2m1 >

https://dl.doubtnut.com/l/_jY5Pg2JHtyIK
https://dl.doubtnut.com/l/_wh1Az2KAptc1


Watch Video Solution

9. If the equation of line AB is

, find the direction of a

line parallel to AB.

Watch Video Solution

= =
x − 3

1

y + 2

−2

z − 5

4

10. Find the equation of the plane determined by

the points A(3,-1,2),B(5,2,4) and C(-1,-1,6). Also find

the distance of the point P(6,5,9) from the plane.

Watch Video Solution

https://dl.doubtnut.com/l/_wh1Az2KAptc1
https://dl.doubtnut.com/l/_QZx8ehkQ0yk5
https://dl.doubtnut.com/l/_sPRG3W2Xyalk


11. Find the equation of the plane through the

intersection of the planes  and 

 which is perpendicular to the

plane 

Watch Video Solution

x + y + z = 1

2x + 3y + 4z = 5

x − y + z = 0

12. Prove that if a plane has intercepts a,b,c and is

at a distance of p units from the origin, then

.

Watch Video Solution

+ + =
1

a2

1

b2

1

c2

1

p2

https://dl.doubtnut.com/l/_fT8wcIuAQ2MC
https://dl.doubtnut.com/l/_vuVKzzW7DZSh
https://dl.doubtnut.com/l/_xEJdlgIm8gK1


13. If the lines  and 

 are perpendicular, find

the value of k.

Watch Video Solution

= =
x − 1

−3

y − 2

2k

z − 3
2

= =
x − 1

3k

y − 1

1

z − 6

−5

14. A line makes angles  with the

diagonals of a cube, prove that

Watch Video Solution

α, β, γ, δ

cos2 α + cos2 β + cos2 γ + cos2 δ =
4

3

https://dl.doubtnut.com/l/_xEJdlgIm8gK1
https://dl.doubtnut.com/l/_HSSDlF042lzF


15. Find the distance of the point

 from the point of intersection

of the line 

and the plane 

Watch Video Solution

( − 1, − 5, − 10)

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

→
r ⋅ ( î − ĵ + k̂) = 5

16. The distance of the point 

from the line 

measured parallel to the plane

 is d, then find the value of

 is……..

P ( − 2, 3, − 4)

= =
x + 2

3

2y + 3

4
3z + 4

5

4x + 12y − 3z + 1 = 0

(2d − 8),

https://dl.doubtnut.com/l/_Id3EEmhk1hE0
https://dl.doubtnut.com/l/_ei3tfuW0EOp3


Watch Video Solution

17. Find the equation of the planes passing

through the point  and perpendicular

to each of the planes  and 

.

Watch Video Solution

( − 1, 3, 2)

x + 2y + 3z = 5

3x + 8y + z = 0

18. Find the vector equation of the line passing

through (1,2,3) and parallel to the planes

 and 

 .

→
r ⋅ ( î − ĵ + 2k̂) = 5

→
r ⋅ (3 î + ĵ + k̂) = 6

https://dl.doubtnut.com/l/_ei3tfuW0EOp3
https://dl.doubtnut.com/l/_jmsya868MmYo
https://dl.doubtnut.com/l/_VgQUmJN9P1qt


Watch Video Solution

19. Find the equation of the line passing through

the point P(4,6,2) and the point of intersection of

the line  and the plane 

.

Watch Video Solution

= =
x − 1

3

y

2

z + 1

7

x + y − z = 8

20. If  and  are the direction

cosines of two mutualy perpendicular lines, who

that the direction cosines of the line

l1,m1, n1 l2,m2, n2

https://dl.doubtnut.com/l/_VgQUmJN9P1qt
https://dl.doubtnut.com/l/_Rslu9xIsEnGl
https://dl.doubtnut.com/l/_gvvnIJJmsgDA


perpendicular to both of these are

Watch Video Solution

< m1n2 − m2n1, n1l2 − n2l1, l1m2 − l2m1 >

21. If the equation of line AB is

, find the direction of a

line parallel to AB.

Watch Video Solution

= =
x − 3

1

y + 2

−2

z − 5

4

22. Find the equation of the plane determined by

the points A(3,-1,2), B(5,2,4) and C(-1,-1,6) and hence

https://dl.doubtnut.com/l/_gvvnIJJmsgDA
https://dl.doubtnut.com/l/_kmHVoyL16ZlQ
https://dl.doubtnut.com/l/_XKN9rHO2oTeL


find the distance between the plane and the point

P(6,5,9).

Watch Video Solution

23. Find the equation of the plane through the

intersection of the planes  and 

 which is perpendicular to the

plane 

Watch Video Solution

x + y + z = 1

2x + 3y + 4z = 5

x − y + z = 0

https://dl.doubtnut.com/l/_XKN9rHO2oTeL
https://dl.doubtnut.com/l/_6S23ikmrME1D


Multiple Choice Questions Mcqs

24. Prove that if a plane has intercepts a,b,c and is

at a distance of p units from the origin, then

.

Watch Video Solution

+ + =
1

a2

1

b2

1

c2

1

p2

1. Distance between the two planes:

 and  is:

A. 2 units

2x + 3y + 4z = 4 4x + 6y + 8z = 12

https://dl.doubtnut.com/l/_bSGAZO4y2om2
https://dl.doubtnut.com/l/_FVEvH81Feqa8


B. 4 units

C. 8 units

D.  units

Answer: D

Watch Video Solution

2

√29

2. The planes  and 

 are :

A. perpendicular

B. parallel

2x − y + 4z = 5

5x − 2.5y + 10z = 6

https://dl.doubtnut.com/l/_FVEvH81Feqa8
https://dl.doubtnut.com/l/_4J9jcFzeoyDW


C. intersect y-axis

D. passes through 

Answer: B

Watch Video Solution

(0, 0, )
5

4

3. Two lines which do not lie in the same plane are

called

A. parallel

B. coincident

C. Interescting

https://dl.doubtnut.com/l/_4J9jcFzeoyDW
https://dl.doubtnut.com/l/_QtaoEKWycMdA


D. Skew

Answer: D

Watch Video Solution

4. If a line makes angles  respectively,

positive x-axis, y-axis and z-axis,

A. 2

B. 1

C. 0

α, β, γ

cos2 α + cos2 β + cos2 γ = ?

https://dl.doubtnut.com/l/_QtaoEKWycMdA
https://dl.doubtnut.com/l/_MB2cdta2YJHi


D. none of these

Answer: B

Watch Video Solution

5. The equation  in three dimension

space represents

A. a point

B. empty set

C. z-axis

D. none of these

x2 + y2 = 0

https://dl.doubtnut.com/l/_MB2cdta2YJHi
https://dl.doubtnut.com/l/_4SXCGmFbUe7A


Answer: C

Watch Video Solution

6. If  are the direction-cosines of

a line, then the value of

A. 1

B. 2

C. 3

D. 

cosα, cos β, cos γ

sin2 α + sin2 β + sin2 γ =

−1

https://dl.doubtnut.com/l/_4SXCGmFbUe7A
https://dl.doubtnut.com/l/_14jX1nvAxyFj


Answer: B

Watch Video Solution

7. The planes  and 

 are

A. parallel

B. perpendicular

C. Intersecting

D. None of these

Answer: A

2x − 2y + 4z + 5 = 0

3x − 3y + 6z − 1 = 0

https://dl.doubtnut.com/l/_14jX1nvAxyFj
https://dl.doubtnut.com/l/_l0VYeoZBU7yQ


Watch Video Solution

8. The planes  and 

 are

A. parallel

B. perpendicular

C. intersecting

D. none of these

Answer: B

Watch Video Solution

2x + y + 3z − 2 = 0

x − 2y + 5 = 0

https://dl.doubtnut.com/l/_l0VYeoZBU7yQ
https://dl.doubtnut.com/l/_2cJ3YoYOdmZR


9. In the following determine whether the given

planes are parallel or perpendicular and in case

they are neither, find the angles between them:

A. parallel

B. perpendicular

C. intersecting

D. None of these

Answer: A

Watch Video Solution

2x − y + 3z − 1 = 0 and 2x − y + 3z + 3 = 0

https://dl.doubtnut.com/l/_2cJ3YoYOdmZR
https://dl.doubtnut.com/l/_cYXhClQxxvSt


10. If a line makes angles  and  with

the positive direction of x,y and z-axis reapectively,

then direction cosines are

A. 

B. 

C. 

D. None of these

Answer: A

Watch Video Solution

90∘ , 60∘ 30∘

(0, , )
1

2

√3

2

( , 0, )
1

2

√3

2

( , , 0)
√3

2

1

2

https://dl.doubtnut.com/l/_cYXhClQxxvSt
https://dl.doubtnut.com/l/_fOp17MxMlqrW


11. The angle between the two diagonals of cube is

A. 

B. 

C. 

D. None of these

Answer: D

Watch Video Solution

30∘

45∘

60∘

https://dl.doubtnut.com/l/_fOp17MxMlqrW
https://dl.doubtnut.com/l/_8ftyXUlCy6qr


12. The angle between the tines

 and 

 is

A. 

B. 

C. 

D. None of these

Answer: D

Watch Video Solution

= =
x − 5

2

y + 1

2

z − 6

−6

= =
x − 5

3

y + 4

−4

z + 1

12

cos−1( )
−14
39

cos−1( )
14
39

sin−1( )
14
39

https://dl.doubtnut.com/l/_xQP1qHUitxPa
https://dl.doubtnut.com/l/_F7BqY9vDpFGP


13. If a line makes angle  with X,Y

and Z-axis respectively, then its direction cosines

are

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

90∘ , 135∘ , 45∘

(0, 0, 0)

(0, , )
−1

√2

1

√2

( , , 0)
1

√2

−1

√2

( − , 0, )
1

√2

1

√2

https://dl.doubtnut.com/l/_F7BqY9vDpFGP
https://dl.doubtnut.com/l/_ERQsZFvoFDFD


14. If a line passing through two points (-2,4,-5)

and (1,2,3) then its direction cosines will be :

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

( , , )
3

√77

−2

√77

8

√77

( , , )
−2

√77

3

√77

8

√77

( , , )
3

√77

+2

√77

8

√77

( − , 0, )
1

√2

1

√2

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


15. Direction casines of z-axis are

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

(0, 0, 1)

(1, 0, 0)

(0, 0, 0)

(0, 1, 0)

https://dl.doubtnut.com/l/_Z2A9qSjAL8aI


16. If a line has direction ratios ,

then its drection cosines are

A. 

B. 

C. 

D. None of these

Answer: A

Watch Video Solution

(2, − 1, − 2)

( , − , )
2

3

1

3

−2

3

( − , − , )
2

3

1

2

2

3

( − , − , )
2

3

1

3

−2

3

https://dl.doubtnut.com/l/_VqmB87UMLlwM


17. Distance between the two planes:

 and  is:

A. 2 units

B. 4 units

C. 8 units

D.  units

Answer: D

Watch Video Solution

2x + 3y + 4z = 4 4x + 6y + 8z = 12

2

√29

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


18. The planes  and 

 are :

A. perpendicular

B. parallel

C. intersect y-axis

D. passes through 

Answer: B

Watch Video Solution

2x − y + 4z = 5

5x − 2.5y + 10z = 6

(0, 0, )
5

4

https://dl.doubtnut.com/l/_yVCjTfLV59UX


19. Two lines which do not lie in the same plane

are called

A. parallel

B. coincident

C. Interescting

D. Skew

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_gjdsXGbJhX14


20. If a line makes angles  respectively,

positive x-axis, y-axis and z-axis,

A. 2

B. 1

C. 0

D. none of these

Answer: B

Watch Video Solution

α, β, γ

cos2 α + cos2 β + cos2 γ = ?

https://dl.doubtnut.com/l/_jZpuxx1RZ34a
https://dl.doubtnut.com/l/_t1ul8vdIMcG1


21. The equation  in three dimension

space represents

A. a point

B. empty set

C. z-axis

D. none of these

Answer: C

Watch Video Solution

x2 + y2 = 0

https://dl.doubtnut.com/l/_t1ul8vdIMcG1


22. If  are the direction-cosines

of a line, then the value of

A. 1

B. 2

C. 3

D. 

Answer: B

Watch Video Solution

cosα, cos β, cos γ

sin2 α + sin2 β + sin2 γ =

−1

https://dl.doubtnut.com/l/_EWLKvEpsscKi
https://dl.doubtnut.com/l/_h0pm6hwSZMn8


23. The planes  and 

 are

A. parallel

B. perpendicular

C. Intersecting

D. None of these

Answer: A

Watch Video Solution

2x − 2y + 4z + 5 = 0

3x − 3y + 6z − 1 = 0

https://dl.doubtnut.com/l/_h0pm6hwSZMn8


24. The planes  and 

 are

A. parallel

B. perpendicular

C. intersecting

D. none of these

Answer: B

Watch Video Solution

2x + y + 3z − 2 = 0

x − 2y + 5 = 0

https://dl.doubtnut.com/l/_t35BnsnorNzw


25. The planes  and 

 are

A. parallel

B. perpendicular

C. intersecting

D. None of these

Answer: A

Watch Video Solution

2x − y + 3z − 1 = 0

2x − y + 3z + 3 = 0

https://dl.doubtnut.com/l/_JeMzuOT4EpYv


26. If a line makes angles  and  with

the positive direction of x,y and z-axis reapectively,

then direction cosines are

A. 

B. 

C. 

D. None of these

Answer: A

Watch Video Solution

90∘ , 60∘ 30∘

(0, , )
1

2

√3

2

( , 0, )
1

2

√3

2

( , , 0)
√3

2

1

2

https://dl.doubtnut.com/l/_bYBM03sR68IO
https://dl.doubtnut.com/l/_mGZSmQuWTeTu


27. The angle between the two diagonals of cube

is

A. 

B. 

C. 

D. None of these

Answer: D

Watch Video Solution

30∘

45∘

60∘

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


28. The angle between the tines

 and 

 is

A. 

B. 

C. 

D. None of these

Answer: D

Watch Video Solution

= =
x − 5

2

y + 1

2

z − 6

−6

= =
x − 5

3

y + 4

−4

z + 1

12

cos−1( )
−14
39

cos−1( )
14
39

sin−1( )
14
39

https://dl.doubtnut.com/l/_UAirEw6J3eUq
https://dl.doubtnut.com/l/_ZIBMZQos6F0V


29. If a line makes angle  with X,Y

and Z-axis respectively, then its direction cosines

are

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

90∘ , 135∘ , 45∘

(0, 0, 0)

(0, , )
−1

√2

1

√2

( , , 0)
1

√2

−1

√2

( − , 0, )
1

√2

1

√2

https://dl.doubtnut.com/l/_ZIBMZQos6F0V
https://dl.doubtnut.com/l/_EKwbTVR0AQG5


30. If a line passing through two points (-2,4,-5)

and (1,2,3) then its direction cosines will be :

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

( , , )
3

√77

−2

√77

8

√77

( , , )
−2

√77

3

√77

8

√77

( , , )
3

√77

+2

√77

8

√77

( − , 0, )
1

√2

1

√2

https://dl.doubtnut.com/l/_EKwbTVR0AQG5


31. Direction casines of z-axis are

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

(0, 0, 1)

(1, 0, 0)

(0, 0, 0)

(0, 1, 0)

https://dl.doubtnut.com/l/_pT8BBaa1cWSD


32. If a line has direction ratios ,

then its drection cosines are

A. 

B. 

C. 

D. None of these

Answer: A

Watch Video Solution

(2, − 1, − 2)

( , − , )
2

3

1

3

−2

3

( − , − , )
2

3

1

2

2

3

( − , − , )
2

3

1

3

−2

3

https://dl.doubtnut.com/l/_NCkGK66kA8WE

