& doubtnut

India's Number 1 Education App

MATHS

BOOKS - RS AGGARWAL MATHS
(HINGLISH)

THE PLANE

Solved Examples

1. Find the vector equation of the plane passing

thrugh the points (2,5,-3),(-2,-3,5),(5,3,-3).

o Watch Video Solution



https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_m5X2K7B6BKR5

2. Show that the four points
A(1, —1,1), B(2,3,1),C(1,2,3) and
D(0, — 2, 3) are coplanar. Find the equation of the

plane containing them.

o Watch Video Solution

3. Find the equation of the plane which cuts off

intercepts 3,6 and -4 from the axes of coordinates.

° Watch Video Solution



https://dl.doubtnut.com/l/_m5X2K7B6BKR5
https://dl.doubtnut.com/l/_5U8aNEWLdIFa
https://dl.doubtnut.com/l/_3o0Rrs9hdEXz
https://dl.doubtnut.com/l/_VTAvzdaxNqri

4. Reduce the equation of the plane
2z — 3y + 2z =6 to intercept from and find its

intercepts on the coordinates axes.

o Watch Video Solution

5. A plane meets the coordinate axes in A, B, C
such that eh centroid of triangle ABC is the point

(p, q, 7). Show that the equation of the plane is

Wi <
=
p q T

o Watch Video Solution



https://dl.doubtnut.com/l/_VTAvzdaxNqri
https://dl.doubtnut.com/l/_NTlCb2hgv6sX

6. A variable plane moves in such a way that the sum
of the reciprocals of its intercepts on the three
coordinate axes is constant. Show that the plane

passes through a fixed point.

° Watch Video Solution

7. Find the vector equation of a plane which is at a
distance of 6 units from the origin and which is

normal to the vector ('Z + 23 — 2/%)

o Watch Video Solution



https://dl.doubtnut.com/l/_E6j4yPidDMbm
https://dl.doubtnut.com/l/_ebAjnOPlaDS5
https://dl.doubtnut.com/l/_7GRT2ymxytLh

8. Find the vector equation of a plane which is at a
distance of 6 units from the origin and which is

normal to the vector (5 + 23 — 2]%)

o Watch Video Solution

9. Find the vector equation of a plane passing
through a point having position vector
(2%—3’4—]?:) and perpendicular to the vector

(4'2 + 23’ — 3]%).Also, reduce it to Cartesian form.

° Watch Video Solution



https://dl.doubtnut.com/l/_7GRT2ymxytLh
https://dl.doubtnut.com/l/_ilc0pUunk1ar

10. Find a unit vector normal to the plane

I8 (2%—33+61%)+14:0.

o Watch Video Solution

11. Find the direction cosines of the perpendicular
from the origin to the plane

7. (6%—33’—212)+3=0.

° Watch Video Solution



https://dl.doubtnut.com/l/_VUdp06uVX4pz
https://dl.doubtnut.com/l/_HYFUeGgNqD2E

12. Find the Cartesian equation of a plane whose

vector equation is 7. (2’2 + 53’ — 41%) = 3.

° Watch Video Solution

13. Find the vectors equation of a plane whose
Cartesian equation is 2z — 3y + 4z 4+ 6 = 0. Find
the direction cosines of the normal to the plane and

its distance from the origin.

° Watch Video Solution



https://dl.doubtnut.com/l/_HR6JnfN9Zhxg
https://dl.doubtnut.com/l/_YHQNbeoFGvZH

14. Find the vector equation of the plane whose
Cartesian equation is 5y 4+ 8 = 0. Find the direction
cosines of the normal to the plane and its distance

from the origin.

° Watch Video Solution

15. Find the Cartesian from the equation of the

plane

T o= (s— 25+ (3—t)j+ (25 + t)k.

o Watch Video Solution



https://dl.doubtnut.com/l/_tCkUlIOAwqZI
https://dl.doubtnut.com/l/_EX0fVZhlXyb5
https://dl.doubtnut.com/l/_Zok4ey28XEB3

16. Find the vector and Cartesian equations of the
plane which passes through the point (5,2-4) and

perpendicular to the line with direction ratios 2,3,-1.

o Watch Video Solution

17. The foot of the perpendicular drawn from the
origin to a plane is (4, —2, —5). Find the
equation of the plane in (i) vector form, ii) Cartesian

form.

° Watch Video Solution



https://dl.doubtnut.com/l/_Zok4ey28XEB3
https://dl.doubtnut.com/l/_WGPn4VIJPlvw

18. Find the coordinates of the foot of the

perpendicular drawn from the origin to the plane

3y +4z — 6 = 0.

° Watch Video Solution

19. Find the coordinates of the point where the line

x+1\  y+2 243 e o
9 = 3 = 4 meets e plane

x+y + 4z = 6.

o Watch Video Solution



https://dl.doubtnut.com/l/_oroUxUmMVTL7
https://dl.doubtnut.com/l/_mLr7OQUSB6NH

20.Find the coordinates of the point where the line
through the points A(3,4,1) and B(5,1,6) crosses the

XY-plane.

° Watch Video Solution

21. Find the distance of the point
P(—1, — 5, — 10) from the point of interesection
of the line joining the points A(2, — 1,2) and

B(5, 3,4) with the planeisz —y+ 2z =5

o Watch Video Solution



https://dl.doubtnut.com/l/_A91PTQuldtta
https://dl.doubtnut.com/l/_ByjMF541YZpZ
https://dl.doubtnut.com/l/_o6C3pFy2G6Uj

22. Find the coordinates of the point where the line
through (3, — 4, — 5) and (2,-3,1) crosses the plane

passing through the points (2,2,1),(3,0,1) and (4,-1,0).

° Watch Video Solution

23. Find the distance of the point (1, — 2, 3) from

the plane x — y + 2 = 5 measured parallel to the

m—l_y—?) z+ 2

line

2 3 —6

o Watch Video Solution



https://dl.doubtnut.com/l/_o6C3pFy2G6Uj
https://dl.doubtnut.com/l/_jJQeZsp2ZXMA

24. Find the distance of the point (3,4,5) from the
plane z 4+ y 4+ 2z = 2, measured parallel to the line

20 =y = z.

° Watch Video Solution

25. Find the distance of the point ( — 2,3,\ —4)

x+2  2y+3  3z2+4
3 4 5

from  the line
measured parallel to the plane

dx + 12y — 3z +1 = 0.

° Watch Video Solution



https://dl.doubtnut.com/l/_nhQrnQ6fve0Y
https://dl.doubtnut.com/l/_EjW24xWZzdLf
https://dl.doubtnut.com/l/_erhEMkSidf91

26. Find the length and the foot of the
perpendicular from the point P(7,14,5) to the plane
(2x+4y-z=2). Also, find the image of the point P in the

plane.

° Watch Video Solution

27.Find the image of the point (1,\ 2,\ 3) in the

plane x+2y + 4z = 38

o Watch Video Solution



https://dl.doubtnut.com/l/_erhEMkSidf91
https://dl.doubtnut.com/l/_JYCVpK9X7Ud7

28. Find the distance of the point (;, + 27 — 3]%)

from the plane 7. (22 — 55 — k) = 4.

o Watch Video Solution

29. Find the distance of the point (2,3,4) from the

plane T (37, — 65 + 2k> + 11 = 0.

° Watch Video Solution

30. Find the distance of the point (2,3,-5) from the

planex 4+ 2y — 2z = 9.

S


https://dl.doubtnut.com/l/_6fA8hD89kbJC
https://dl.doubtnut.com/l/_kO2kPZIJe6Eh
https://dl.doubtnut.com/l/_mjEXyxXkxl21

[ o VWatch Video Solution ]

31.If a plane has intercepts a,b,c on axes and is at a

distance of p units from the origin then prove that

1+1+1_1
a2 b2 c2_p2

o Watch Video Solution

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

plane determined by the points

A3, —1,2), B(5,2,4)andC(—1, —1, 6)-

o Watch Video Solution



https://dl.doubtnut.com/l/_mjEXyxXkxl21
https://dl.doubtnut.com/l/_QzPcrmV2yDen
https://dl.doubtnut.com/l/_lXgMG6geptkd
https://dl.doubtnut.com/l/_EW82sbDoJZ1N

33. Find the distance between the parallel planes

2¢ —y+ 3z+40and 6x — 3y + 92 — 3 = 0.

o Watch Video Solution

34.Find the distance between the parallel planes
7. (2% — 35+ 61%) — 5and

7. (6% — 95+ 181%) 420 =0

o Watch Video Solution

35. Find the equations of the planes parallel to the

plane =z — 2y + 2z —3 =0 which is at a unit


https://dl.doubtnut.com/l/_EW82sbDoJZ1N
https://dl.doubtnut.com/l/_cN4zfUayCGBy
https://dl.doubtnut.com/l/_CONXwqFRpRuK

distance from the point (1, 2, 3)-

° Watch Video Solution

36. Find the equation of the plane passing through
the point (2, — 3,5) and parallel to the points
3r — Ty — 2z = 5. Also, the find the distance

between the two planes.

° Watch Video Solution

37. The equation of the plane through the

intersection of the planes T (2'2 + 63) +12=0


https://dl.doubtnut.com/l/_CONXwqFRpRuK
https://dl.doubtnut.com/l/_5X8s1Z8BDVAr
https://dl.doubtnut.com/l/_TkKTTYtlKl5d

and 7. (3’2 — 3 + 412) = 0 and at a unit distance

from the origin, is

o Watch Video Solution

38. If the points (1,1,p) and (—3,0,1) be
equidistant from the plane

7. (3'2 + 43’ — 12]%) + 13, find the values of p.

° Watch Video Solution

39. Find the equation of the plane mid-parallel to

the planes 2 —2y+2+3=0 and


https://dl.doubtnut.com/l/_TkKTTYtlKl5d
https://dl.doubtnut.com/l/_S5u4Rwe07rMq
https://dl.doubtnut.com/l/_Z64zBbKkSQMM

2 — 2y + 2+ 9 = 0.

° Watch Video Solution

40. A variable plane which remains at a constant
distance 3p from the origin cuts the coordinate axes

at A, B, C. Show that the locus of the centroid of

, o1 1 1 1
triangle ABC is 2 + ¥ + > = 2

o Watch Video Solution

41. A variable plane is at a constant distance p from

the origin and meets the coordinate axes in


https://dl.doubtnut.com/l/_Z64zBbKkSQMM
https://dl.doubtnut.com/l/_OQXIX2qrsYEU
https://dl.doubtnut.com/l/_ZNezPieDHFkd

A, B, C . Show that the locus of the centroid of the

tehrahedron OABCisx > +y 2 +2 % = 16p >

o Watch Video Solution

42. Find the vector equation of a plane which is

parallel to the plane 7. (2% — 7+ Zic) = 5 and
passes through the point whose position vector is

(%+§'+iz).

° Watch Video Solution



https://dl.doubtnut.com/l/_ZNezPieDHFkd
https://dl.doubtnut.com/l/_tLl8K968K8cU

43. Find the vector equation of plane which is
paralel to the plane T (2z —3]+5k) +2=0

and passes through the point (3,4,-1).

o Watch Video Solution

44. Find the equation of the plane which is parallel
to the plane 2x — 3y 4+ z + 8 = 0 and which passes

through the point (-1,1,2).

o Watch Video Solution



https://dl.doubtnut.com/l/_fEhN3Vdc87kR
https://dl.doubtnut.com/l/_tJGvuJPnLqHf

45. Find the distance between the parallel planes

2r —y+ 32+ 40and 6z — 3y + 92 — 3 = 0.

o Watch Video Solution

46. Find the equation of the plane through the

intersection of the planes
3x y + 2z 4 = 0 and
x + Yy + =z 2 = 0and the point

(2,2,1).

o Watch Video Solution



https://dl.doubtnut.com/l/_UkzvYS0Ujl2D
https://dl.doubtnut.com/l/_XiyfbyckkcgK
https://dl.doubtnut.com/l/_v9oj3PYjyxpn

47. Find the equation of the plane through the line
of intersection of the planes z +y+ 2 =1 and
2z + 3y + 4z = 5, which is perpendicular to the
plane £ — y + 2 = 0. Also find the distance of the

plane so obtained from the origin.

o Watch Video Solution

48. Find the equation of the plane passing through
the line of intersection of the planes 2x + y - Z = 3,5x
- 3y + 4z + 9 = 0 and parallel to the line

m—l_y—?) z—5H

2 4 5

o Watch Video Solution



https://dl.doubtnut.com/l/_v9oj3PYjyxpn
https://dl.doubtnut.com/l/_42C2Zp1G79Xr

49. Find the equation of the plane passing through

the line of intersection of the planes

~

s (2+3’+1§:):1and 7. (22+3}'—k)+4:0

and parallel to x-axis.

° Watch Video Solution

50. Find the equation of the plane passing through
the line of intersection of the planes
s (%+33‘) —6=0and 7. (3%—3—412) — 0,
whose perpendicular distance from the origin is

unity.

[ ° Watch Video Solution ]


https://dl.doubtnut.com/l/_8M6rIybDi5NN
https://dl.doubtnut.com/l/_l0b78ZotYRJC

51. Find the vector of the plane passing through the
intersection of the planes
7. (2%+23—3l%) 7.7, (2%+53‘+3l%) —9

and the point (2,1,3)".

° Watch Video Solution

52. Find the equation of the plane which contains
the line of intersection of the planes
7. (%+23’+3iz) —4-07. (22+3’—1}) +5=0
and which is perpendicular to the plane

8 (5%+33’—61%)+8=0


https://dl.doubtnut.com/l/_l0b78ZotYRJC
https://dl.doubtnut.com/l/_BfWur1vJLOl1
https://dl.doubtnut.com/l/_mkuKaSTpZ7fp

° Watch Video Solution

53. Find the vector equation of the plane passing

thrugh the points (2,5,-3),(-2,-3,5),(5,3,-3).

° Watch Video Solution

54. Find the vector equation of the plane passing
through the points

(1,1,1), (1, — 1,1)and( — 7, — 3, — 5).

° Watch Video Solution



https://dl.doubtnut.com/l/_mkuKaSTpZ7fp
https://dl.doubtnut.com/l/_NoVEl1iSABKm
https://dl.doubtnut.com/l/_y9swu7YAI1hK
https://dl.doubtnut.com/l/_FhFpNTt0OGDC

55.Find the angle between the planes.

T <%+3‘+2I§:) — 5and 7. (22—3+I%> = 8.

o Watch Video Solution

56. Find the angle between the planes whose vector
. — 2 ~ 2
equations are 7. (21, + 27 — Sk) =95 and

8 (3% _ 33‘+5ic) — 3.

° Watch Video Solution

57. Find the value of A for which the planes.

7. (z 25+ 312:) — 13 and


https://dl.doubtnut.com/l/_FhFpNTt0OGDC
https://dl.doubtnut.com/l/_5Y5rFbDePCjA
https://dl.doubtnut.com/l/_zXKnw3BHJ9Ip

7. ()\;j + 27 — 77%) = 9, are perpendicular to each

other.

o Watch Video Solution

58. Find the angle between the plane:

Tt +5y+62+30=0and 3z —y—102+4=0

° Watch Video Solution

59. Find the value of A\ for which the planes
2t —4y+32=7 and = +2y+ Az=18 are

perpendicular to each other.

| e |


https://dl.doubtnut.com/l/_zXKnw3BHJ9Ip
https://dl.doubtnut.com/l/_0qVdg5SA18zg
https://dl.doubtnut.com/l/_2FBIVHXxvoZw

| & Watch Video Solution

60. Find the equation of the plane passing through
the point (-1, 3, 2) and perpendicular to each of the

planesz +2y+3z2=5and 3z +3y+2=0

° Watch Video Solution

61. Find the vector equation of the plane through
the points (2,1,-1) and (-1,3,4) and perpendicular to

the plane z — 2y 4 4z = 10.

° Watch Video Solution



https://dl.doubtnut.com/l/_2FBIVHXxvoZw
https://dl.doubtnut.com/l/_Kjv67WtQmprl
https://dl.doubtnut.com/l/_9Xs2ETeGSFDC

62. Find the equation of the plane passing through
the point (1,3,2) and parallel to the plane is

3r — 2y + 22+ 33 = 0.

° Watch Video Solution

63. The angle between the line
— (= ~ - 3 ~ 7
r. (z + 5 — Bk) + )\(22 + 27 + k) and the plane

7. (62; — 35+ 212:) — 5,is

o Watch Video Solution



https://dl.doubtnut.com/l/_2FRUqOrkjlcn
https://dl.doubtnut.com/l/_OKEaDkavtux9

64. Find the value of m for which the line
— % ~ 7 % g 7\ -
r. = (z + 25 — k) + )\(27, + 5+ Zk) is parallel

to the plane T (3’2 —2j + mlzt) = 12

° Watch Video Solution

65. Show that the line
— % ~ 2 0 ~ 7\ .

r = (22 — 25+ 3k) + )\(z — 7+ 4k) is parallel
to the plane T (’2 + 53 + I%) = .

Also, find the distance between the given line and

the given plane.

° Watch Video Solution



https://dl.doubtnut.com/l/_85ljt1Fgw5DY
https://dl.doubtnut.com/l/_Vjt57gb7MwYp

66. Find the vector equation of a line passing
through the point A(1,-1,2) and perpendicular to the

plane T (25 — i+ 312:) = 5.

° Watch Video Solution

67. Find the angle  betweenthe line

T — 2 y+3 z+4
1 T 5~ 3 and  the plane

20 — 3y + z = 5.

o Watch Video Solution



https://dl.doubtnut.com/l/_OLzMQFcrSFEh
https://dl.doubtnut.com/l/_EvUBf7gDut8i

68. Find the equations of the line passing through
the point (3, 0, 1) parallel to the planes z + 2y = 0

and 3y — z = 0.

° Watch Video Solution

69. Find the equation of the plane through the pont
A(1,2,1) and perpendicular to the line joining the

points P(1,4,2) and Q(2,3,5). Also find the distance of
r+3 yYy—->5 z-7

2 —1 —1

this plane from the line

° Watch Video Solution



https://dl.doubtnut.com/l/_R73PUP6sEPOg
https://dl.doubtnut.com/l/_qsGi1h35mWug
https://dl.doubtnut.com/l/_DdHHIjOOQuCi

70.Find the Cartesian equation of the plane passing

through the points A (0, 0, 0) and b(3, — 1, 2) and
r—4 y+3 z+1

parallel to the line

—4 7

o Watch Video Solution

71. The plane passing through the point (4, -1, 2) and

T+ 2 y— 2 z+1
= = and

llel to the li
perallel to the lines — 5

x — 2 y—3 z—4
T =5~ 3 also passes through the

point

° Watch Video Solution



https://dl.doubtnut.com/l/_DdHHIjOOQuCi
https://dl.doubtnut.com/l/_L6Fh4IrWGlKD

72. Find the equation of the plane passes through
the point (2,3, — 4) and (1, — 1, 3) and parallel to

X-axis.

° Watch Video Solution

73. Find ten equation of the plane passing through

the point (0,7, —7) and containing the line
z+1 Y- 3 z+ 2

-3 2 1

o Watch Video Solution



https://dl.doubtnut.com/l/_1E3fkJUc6tDu
https://dl.doubtnut.com/l/_sct1bz8WhvYJ

74. Find the equation of the plane passing through
the line of intersection of the planes 2x + y - Z = 3,5x

- 3y + 4z + 9 = 0 and parallel to the line
r—1 y—3 _z=3

2 1 5

o Watch Video Solution

75. Show that the equation by by +cz+d =0
represents a plane parallel to the x-axis. Find the
equation of a plane which is parallel to the x-axis

and passes through the points A(2,3,1) and B(4,-5,3).

° Watch Video Solution



https://dl.doubtnut.com/l/_isl6NMXW8rZV
https://dl.doubtnut.com/l/_PY8OHglGiex7

76. Find the vector and Cartesian equations of the
plane passing through the point (1,2,-4) and parallel
to the lines

— % ~ 7 % ~ 7
r:(z+2j+k)—)\(22+33+6k) and

7 = (%—33+5E)+u(%+3—fc).

o Watch Video Solution

77. Find the Cartesian and vector equation of the
plane passing through the point (2,0,-1) and parallel

to to the lines.

x y— 2 11—y
5 = 1 —z+1anda:—4—T—2z.

‘ o Watch Video Solution


https://dl.doubtnut.com/l/_Gc6FrUnpASxA
https://dl.doubtnut.com/l/_ySBdA6slG336

78.Show that the line

o= (%+§'—I%) +A(3%—3‘>
— ) 5 7
r = (4z — k) + ,u(2z + 3k) are coplanar. Also

find the equation of plane in which these lines lie.

o Watch Video Solution

79. Show that the lines
r+3 z—5.w—l—1 B y— 2 _z—5
-3 5 7 -1 2 5

are coplanar. Also find the equation of the plane

containing the lines.

|a|.. s 0B w1l o=~ _1 n®


https://dl.doubtnut.com/l/_ySBdA6slG336
https://dl.doubtnut.com/l/_8kGaq5zQkxH7
https://dl.doubtnut.com/l/_Qeok8yXXDqnR

{t ™ Vvvald vidco o50i1ution ]

80. Show that the lines

r—a+d Yy—a z—a—d
= = and
a—9 0" a-+9

r—b+ec y—>b z—b—c
= = —————are coplanar.

B— B B+

o Watch Video Solution

81. Find the equation of the plane passing through

the parallel through lines
r—3 y+4 z-1 q
3 2 1 an
r+1 y—2
3 2 1

° Watch Video Solution



https://dl.doubtnut.com/l/_Qeok8yXXDqnR
https://dl.doubtnut.com/l/_ngZwZPaMDTac
https://dl.doubtnut.com/l/_J52bnDgCeYcO

Exercise 28 A

1. Find the equationof the plane passing through
each group of points.

1) A(2,2,-1), B(3,4,2) and C(7,0,6)

i) A(O,-1,-1), B(4,5,1) and C(3,9,4)

i) A(-2,6,-6), B(-3,10,-9) and C(-5,0,-6).

° Watch Video Solution

2. Show that the four points A(3,2,-5, B(-1,4,-3),

C(-3,8,-5) and D(-3,2,1) are coplanar. Find the equation


https://dl.doubtnut.com/l/_J52bnDgCeYcO
https://dl.doubtnut.com/l/_Mcap331wkLs3
https://dl.doubtnut.com/l/_TC2J982Ych7C

of the plane containing them.

° Watch Video Solution

3. Show that the four points A(0,-1,0), B(2,1,-1), C(1,1,1)
and D(3,3,0) are coplanar. Find the equation of the

plane containing them.

° Watch Video Solution

4. Write the equation of the plane whose intercepts

on the coordinate axes are 2,-4 and 5 respectively.

o Watch Video Solution



https://dl.doubtnut.com/l/_TC2J982Ych7C
https://dl.doubtnut.com/l/_aFrYl1ZQSs98
https://dl.doubtnut.com/l/_5AvrXwUZXrdJ

5. Reduce the equation of the plane
dr — 3y + 22z = 12 to the intercept form, and
hence find the intercepts made by the plane with

the coordinate axes.

o Watch Video Solution

6. Find the equation of the plane which passes
through the point (2,-3,7) and makes equal

intercepts on the coordinate axes.

° Watch Video Solution



https://dl.doubtnut.com/l/_5AvrXwUZXrdJ
https://dl.doubtnut.com/l/_5g8EWaKbgU4S
https://dl.doubtnut.com/l/_Xr40JXhxMSTc

7. A plane meets the coordinate axes at A, BandC
respectively such that the centroid of triangle ABC

is (1, — 2, 3). Find the equation of the plane.

° Watch Video Solution

8. Find the vector and the Casrtesian equations o
the lane passing through the point (1,2,30 and

perpendicular to the line with direction ratio 2,3,-4.

° Watch Video Solution



https://dl.doubtnut.com/l/_BUnils6mu9M0
https://dl.doubtnut.com/l/_HgkWfCxCIdZi

9. If O be the origin and the coordinates of P be
(1,2,-3) then find the equation of of the plane

passing through P and perpendicular to OP.

° Watch Video Solution

Exercise 28 B

1. Find the vector and Cartesian equations of a plane

which is at a distance of 5 units from the origin and

which has lAc as the unit vector normal to it.

o Watch Video Solution



https://dl.doubtnut.com/l/_mrlxqNtSlj7m
https://dl.doubtnut.com/l/_dZnrbWWotjGQ

2. Find the vector and Cartesian equations of a
plane which is at a distance of 7 units from the

origin and whose normal vector from the origin is

(3% 55— 6/%).

° Watch Video Solution

3. Find the vector equation of the plane which is at a

distance of —— from the origin and its normal
V29

vector from the origin is 2 — 37 + 4k. Also find its

Cartesian equations

o Watch Video Solution



https://dl.doubtnut.com/l/_kjeVaMBJSjy4
https://dl.doubtnut.com/l/_PcX4Ka6dW8ic

4. Find the vector and Cartesian equations of a
plane which is at a distance of 6 units from the
origin and which has a normal with direction ratios

2,-1,-2.

° Watch Video Solution

5. Find the vector and Cartesian equation of the
plane that passes through the point (1,4,6) and the

normal vector to the plane is i — 23’ + k.

o Watch Video Solution



https://dl.doubtnut.com/l/_GUD9VmRm4lnk
https://dl.doubtnut.com/l/_lr0M69LmC63P
https://dl.doubtnut.com/l/_pZeubf3gClOe

6. Find the length of perpendicular from the origin
to the plane 7. (37, — 125 — 4k) + 39 = 0. Also
write the unit normal vector from the origin to the

plane.

o Watch Video Solution

7. Find the Cartesian equation of the plane whose

vector equation is 7. <37Al + 55 — 91%) = 8.

° Watch Video Solution



https://dl.doubtnut.com/l/_pZeubf3gClOe
https://dl.doubtnut.com/l/_oRa0shL4oRCo

8. Find the vector equation of a plane whose

Cartesian equationis bx — Ty + 2z + 4 = 0.

o Watch Video Solution

9. Find a unit vector normal to the plane is

x — 2y+ 2z = 6.

° Watch Video Solution

10. Find the direction cosines of the normal to the

planeis (3z — 6y + 2z = T.

S


https://dl.doubtnut.com/l/_VrSK6t25gdvx
https://dl.doubtnut.com/l/_o3OalMeWdZ9e
https://dl.doubtnut.com/l/_V8An8YE0g74I

[ o VWatch Video Solution ]

1. For each of the following planes, find the
direction cosines of the normal to the plane and the
distance of the plane from the origin:

1) 2z + 3y — z = 5,ii) z=3,ii)) 3y + 5 = 0.

o Watch Video Solution

12. Find the vector and Cartesian equations of the
plane passing throgh the point (2,1,1) and
perpendicular to the line having direction ratios

4,2,-3.



https://dl.doubtnut.com/l/_V8An8YE0g74I
https://dl.doubtnut.com/l/_3kLjPbXme7kC
https://dl.doubtnut.com/l/_NlRdcoiY8Uma

| @ Watch Video Solution

13. Find the coordinates of the foot of the
perpendicular drawn from the origin to the plane i)

2¢ + 3y + 42z — 12 = 0,ii) by + 8 = 0.

° Watch Video Solution

14. Find the co-ordinates of the foot of
perpendicular and the length of perpendicular
drawn from the point (2,3,7) to the plane

3r —y—z=".

° Watch Video Solution



https://dl.doubtnut.com/l/_NlRdcoiY8Uma
https://dl.doubtnut.com/l/_Z8TC5uFw04rB
https://dl.doubtnut.com/l/_2jVJNmbcFVEZ

15. Find the length of the foot of the perpendicular

from the point (11,2) to the plane

7. (2%—23’+4]§)+5=0

o Watch Video Solution

16. From the point P(1,2,4) a perpendicular is
drawn on the plane 2z + y — 22 4+ 3 = 0. Find the
equation the length and the coordinates of the foot

of perpendicular.

o Watch Video Solution



https://dl.doubtnut.com/l/_2jVJNmbcFVEZ
https://dl.doubtnut.com/l/_vdJQyOMcZUE7
https://dl.doubtnut.com/l/_2f0zj1MLNLIp

17. Find the coordinates of the foot of the
perpendicular and the perpendicular distance from

the point P(3,2,1) to the plane2x —y+ 2+ 1 = 0.

° Watch Video Solution

18. Find the coordinates of the image of the point P

(1,3,4) intheplane2z —y+ 2+ 3 = 0.

° Watch Video Solution



https://dl.doubtnut.com/l/_uavtfAMGCiM8
https://dl.doubtnut.com/l/_RQ3CRnTFCZk5

19. Find the point where the line

r—1 y—2 2+3 ot I
s -3 ~ 1 meets e plane

2¢ + 4y — z = 1.

o Watch Video Solution

20. find the coordinates of point where the line
through (3,4,-5) and (2,3,1) crosses the plane

2t +y+ z = T.

° Watch Video Solution



https://dl.doubtnut.com/l/_CvrSNne7FONZ
https://dl.doubtnut.com/l/_Xc9Z7PGFX0wS

21. Find the distance of the point (2,3,4) from the

plane 3z + 2y 4+ 2z + 5 = 0 measured parallel to

x+ 3 y— 2 2
the li = = —.
e line — 5 5

o Watch Video Solution

22. Find the distance of the point (0, — 3, 2) from

the plane 3z + 2y 4 2z + 5 = 0, measured parallel

Tz +1 y+1 z
to the li = - = —,
o the line s =5 —3

° Watch Video Solution



https://dl.doubtnut.com/l/_Lsqk4iP0JDoR
https://dl.doubtnut.com/l/_JIuWWMCbhThk

23. Find the equation of the line passing through

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

x—1 z+1
the line 3 :%: - and the plane

x+y —z=28.

° Watch Video Solution

24. Show that the distance of the point of
r—2 Y+ 1 z—2

3 4 12

intersection of the line
and the plane (z —y+ z =5) from the point

(—1, — 5, — 10) is 13 units.

° Watch Video Solution



https://dl.doubtnut.com/l/_M1BAk3oVLqy2
https://dl.doubtnut.com/l/_ri7wXyjyD53L

25. Find the distance of the point
(—1, —5, —10) from the point of the
intersection of the line
%

r =2 — 2%k + }\(32 + 47 + 2]%) and the plane

T (%—3’+I§:) — 5.

° Watch Video Solution

26. Prove tht the normals to the planes
4 + 11y +2z2+3 =0 and 3x — 2y + 5z = § are

perpendicular to each other.

° Watch Video Solution



https://dl.doubtnut.com/l/_TZwZlpf3hY1u
https://dl.doubtnut.com/l/_uaa0iEXdQGSW

27. Show that the line
— % ~ 2 3 4 7\ -
r = (22 — 25+ 3k) + )\(z — 7+ 4k> is parallel

to the plane T ('A& + 55 + IAc) =T,

° Watch Video Solution

28. Find the equation of a plane which is at a
distance of 3 /3 units from origin and the normal

to which is equally inclined to the coordinate axes.

° Watch Video Solution



https://dl.doubtnut.com/l/_r2o06aqqRyAR
https://dl.doubtnut.com/l/_qzUbOjG29aGD

29. A vector n f magnitude 8 units is inclined to x-
axis at 45° , y-axis at 60° and an acute angle with z-
axis. If a plane passes through a point (1/2, — 1, 1)
and is normal to n , find its equation in vector

form.

° Watch Video Solution

30. Find the equation of a line passing through the

point (2'2 — 33 — 51%) and perpendicular to the
— 0 ~ 2

plane 7 . (67, _ 35+ Sk) +2=0. Also find the

point of intersection of this line and the plane.

[ ° Watch Video Solution


https://dl.doubtnut.com/l/_NvkcvxzHNhvP
https://dl.doubtnut.com/l/_f3UlG4BcwvOg

Exercise 28 C

1. Find the distance of the point (2’2 — 3 — 4]%)

from the plane 7. (32 — 45 + 12k) = 9.

o Watch Video Solution

2. Find the distance of the point (1,2,5) from the

pIane?. <%—|—3+i€>—|—17=0

° Watch Video Solution



https://dl.doubtnut.com/l/_f3UlG4BcwvOg
https://dl.doubtnut.com/l/_66OQBIcYWrcP
https://dl.doubtnut.com/l/_25fbW0wnV2cI
https://dl.doubtnut.com/l/_5b7NAciibr4A

3. Find the distance of the point (3,4,5) from the

plane T (25 — 55 + 3]%) =13

° Watch Video Solution

4. Find the distance of the point (1,1,2) from the

plane 7. (22 — 27+ 4k) +5=0.

o Watch Video Solution

5. Find the distance of the point (21, 0) from the

plane 2x 4+ y + 2z 4+ 5 = 0.

‘ ° Watch Video Solution


https://dl.doubtnut.com/l/_5b7NAciibr4A
https://dl.doubtnut.com/l/_gdXGSy7Dhm6l
https://dl.doubtnut.com/l/_pIcLsLeJ6TwB

6. Find the distance of the point (2,1, — 1) is

equidistant from the plane z — 2y + 42 = 9.

° Watch Video Solution

7. Show that the point (1, 2, 1) is equidistant from
— (= ~ -
the planes T . (z + 25 — 2k> =5 and

7. (2%—23‘+l%)+3:0.

° Watch Video Solution



https://dl.doubtnut.com/l/_pIcLsLeJ6TwB
https://dl.doubtnut.com/l/_Za5IKrdlGxn3
https://dl.doubtnut.com/l/_VMZmbk1Sx0Dc

8. Show that the points ( — 3,0,1) and (1,1, 1) are
equidistant from the plane

3z + 4y — 12z + 13 = 0.

° Watch Video Solution

9. Distance  between the two  planes:
2¢ + 3y + 4z = 4and  4x + 6y + 8z = 12is(A) 2

units (B) 4 units (C) 8 units (D) units

V29

° Watch Video Solution



https://dl.doubtnut.com/l/_aZ6aA9BPynzs
https://dl.doubtnut.com/l/_ULR08kaenYXU

10. Find the distance between the parallel planes

x+2y—2z4+4=0andx + 2y — 2z -8 =0.

o Watch Video Solution

11. Find the equations of the planes parallel to the
plane x — 2y + 2z — 3 = 0, each one of which is at

a unit distance from the point (1,1,1)."

° Watch Video Solution



https://dl.doubtnut.com/l/_M3MpdwcRkq7z
https://dl.doubtnut.com/l/_2PfyXNiup9Ob

12. Find the equation of the plane which passes
through the point (3,4, — 1) and is parallel to the
plane 2x —3y+ 52+ 7=0. Also, find the

distance between the two planes.

° Watch Video Solution

13. Find the equation of the plane mid-parallel to
the planes 2 —3y+62+21=0 and

2 — 3y +62—14 = 0.

o Watch Video Solution



https://dl.doubtnut.com/l/_kOjxZXXFI7o4
https://dl.doubtnut.com/l/_nvL15tlGOC5G
https://dl.doubtnut.com/l/_LcVRUfeOyFPm

14. Show that the planes 2z —y + 6z =5 and

S5 — 2.5y + 15z = 12 are parallel.

° Watch Video Solution

15. Find the vector equation of the plane through
the point (3’2 + 43' — l%) and parallel to the plane

7(2%—33+5I%)+5=0.

o Watch Video Solution

16. Find the equation of the plane passing through

(a,b,c) and paralle toteh plne 7 ('Z + 3 + lAc) = 2.

[ - ]


https://dl.doubtnut.com/l/_LcVRUfeOyFPm
https://dl.doubtnut.com/l/_7Tx4HrT0sUUi
https://dl.doubtnut.com/l/_3mTVMQuVLxtu

| @ Watch Video Solution

17. Find the vector equation of a plane which is
— 0 ~ 2
parallel to the plane 7. (2z — 7+ 2k) =5 and

passes through the point whose position vector is

(%+3’+l%).

° Watch Video Solution

18. Find the equation of the plane through the point

(1,4,-2) and parallel to the plane -2z +y — 32 = 7.

o Watch Video Solution



https://dl.doubtnut.com/l/_3mTVMQuVLxtu
https://dl.doubtnut.com/l/_mgrtLMgSoaXn
https://dl.doubtnut.com/l/_thU9aKFGMZJh

19. Find the equation of the plane passing through
the origin and parallel to the plane

br — 3y + Tz + 13 = 0.

° Watch Video Solution

20. Find the equation of the plane passing through
the point ( —1,0,7) and parallel to the plane

3z — by + 4z = 11.

o Watch Video Solution



https://dl.doubtnut.com/l/_VurYMiggs3cL
https://dl.doubtnut.com/l/_pUJeMPkR1oot

21. Find the equations of the planes parallel to the
plane =z — 2y + 2z —3 =0 which is at a unit

distance from the point (1, 2, 3).

° Watch Video Solution

22. Find the distance between the planes

x+2y+32z+7=0and 2z +4y+ 62+ 7 = 0.

o Watch Video Solution



https://dl.doubtnut.com/l/_RGb05Skh6yGd
https://dl.doubtnut.com/l/_xIqlgfWmouVu

23. Find the equation of a plane containing the line
of intersection of the planes
r+y+2z—6=0and2x +3y+4z+5=0

passing through (1,1,1) .

° Watch Video Solution

24. Find the equation of the plane through the line
of intersection of the planes ¢ —3y+2+6 =20
and x 4+ 2y + 3z + 5 = 0, and passing through the

origin.

° Watch Video Solution



https://dl.doubtnut.com/l/_SKT0LFg0bx6s
https://dl.doubtnut.com/l/_aYiKsGRDCAH9

25. Find the equation of the plane passing through
the intersection of the planes
2t +3y—z+1=0andx+y—22+3 =0 and

perpendicular to the plane 3z — y — 22 — 4 = 0.

° Watch Video Solution

26. Find the equation of the plane passing through
the line of intersection of the planes 2z —y =20
and 3z — y = 0, and perpendicular to the plane

dr + 5y — 3z = 9.

° Watch Video Solution



https://dl.doubtnut.com/l/_qSWbCfaWXF0S
https://dl.doubtnut.com/l/_BDG5pr97xMO9

27. Find the vector equation of the plane passing
through the intersection of the planes
x — 2y + z = land2x + y + z = 8 and parallel to
the line with direction ratios proportional to
1,2,1. Find also the perpendicular distance of

(1, 1, 1) from this plane.

o Watch Video Solution

28. Find the equation of the plane passing through
the lineof intersection of the planes
x+2y+32z—5=0and3z —2y— 2+ 1= 0and

cutting off equal intercepts on the x-axis and z-axis.


https://dl.doubtnut.com/l/_SDColwMIMhkr
https://dl.doubtnut.com/l/_1ovw5Jr5YPwW

° Watch Video Solution

29. Find the equation of the plane through the
intersection of the planes
3r — 4y + 5z = 10and2z + 2y — 3z = 4 and

parallel to the line z = 2y = 3z.

o Watch Video Solution

30. Find the vector equation to the plane through
the point (2,1, — 1) passing through the line of
intersection of the planes

7. (%+33‘—ic) — Oad T . (3'+21%) —0


https://dl.doubtnut.com/l/_1ovw5Jr5YPwW
https://dl.doubtnut.com/l/_wzS9WSp09qkN
https://dl.doubtnut.com/l/_f6YMdfG5s1NS

° Watch Video Solution

31. Find the vector equation of the plane passing
through the point (1,,1) and passing through the
intersection of the planes
7.(2—34—3]%)—#1:0 and

7. (2%+3‘—ic)—5=0.

° Watch Video Solution

32. Find the equation of a plane passing through
the intersection of the planes

e (2% — 75 + 41%) =3 and


https://dl.doubtnut.com/l/_f6YMdfG5s1NS
https://dl.doubtnut.com/l/_eTmS7Gwh4dOk
https://dl.doubtnut.com/l/_jZjr6kTZX5xc

7. (3% — 57 + 4]::) + 11 — 0 and passes through

the point ( — 2+ j+ 3]%)

o Watch Video Solution

33. Find the equation of the plane through the line
of intersection of the planes
7. (2%—33’+4I%) —1and 7. (%—3) +4=0
and perpendicular to the plane

7. (2%—3’+I%)+8=0.

° Watch Video Solution



https://dl.doubtnut.com/l/_jZjr6kTZX5xc
https://dl.doubtnut.com/l/_xPmVFw8JVp1c

34. Find the Cartesian and vector equation of the
planes through the line of intersection of the planes
s (2—3’) +6=0and 7. (3%+33—4l%) — 0,

which are at a unit distance from the origin.

° Watch Video Solution

Exercise 28 F

1. Find the acute angle between the following

planes: i) 7. (’Z + 3 — 2,1;) =5 and
7. (2%+23—12:) —9 i) 7. (%+23—l%) —6

and 7. (2%—3—1%)4—3:0


https://dl.doubtnut.com/l/_Z77R6hbimrR0
https://dl.doubtnut.com/l/_02D2Rywx8ZNS

° Watch Video Solution

2.Show that the following planes are right angles:

i 7. (4% _ 75— 81%) —5 and
7. (32:—43'+512:) +10=0

i) 7. (2% 65+ 6/%) — 13 and

e (3%+4§'—5l§:)+7:0

° Watch Video Solution

3. Find the value of A for which the given planes are

perpendicular to the each other:

) 7. (22 _ G- )\k) —7 and


https://dl.doubtnut.com/l/_02D2Rywx8ZNS
https://dl.doubtnut.com/l/_Re4cvZ3hRh5Q
https://dl.doubtnut.com/l/_AoiwzSsYUrHR

7. (3%+23‘+2ic) —9
i) 8 (A% + 25+ 31%) —5 and

T (2+23’—7l§:)+11=0

° Watch Video Solution

4. Find the acute angle between the following
planes: 2z —y+2=5 and z+y+22=7 i)

x+2y+2z=3and 2z — 3y + 6z = 8

o Watch Video Solution



https://dl.doubtnut.com/l/_AoiwzSsYUrHR
https://dl.doubtnut.com/l/_DBvsHQw5f5gs

5. Show that each of the following pairs of planes
are at right angles:
)3x +4y —5z="T7and2x + 6y + 62+ 7 =20

i)z — 2y + 4z = 10and 18z + 17y + 4z = 49

° Watch Video Solution

6. Prove that the plane 2z +3y—42=9 is
perpendicular to each of the planes

x+2y+22—7=0anddz 4 6y + 72z = 23.

o Watch Video Solution



https://dl.doubtnut.com/l/_yKaGNOF4IZRL
https://dl.doubtnut.com/l/_GBn3XsZm5ts1
https://dl.doubtnut.com/l/_cNgLZkcuylLX

7. Show that the planes 22 — 2y + 42+ 5 = 0 and

3r — 3y + 6z — 1 = 0 are parallel.

° Watch Video Solution

8. Find the value of A for which the planes
xr—4dy+Az+3=0 and 2x +2y+3z2=5 are

perpendicular to each other.

o Watch Video Solution

9. Write the equation of the plane passing through

the origin and parallel to the plane


https://dl.doubtnut.com/l/_cNgLZkcuylLX
https://dl.doubtnut.com/l/_USI4r6ZCka4b
https://dl.doubtnut.com/l/_E0yQXdZDaj0A

5 — 3y + 72+ 11 = 0.

° Watch Video Solution

10. Find the equation of the plane passing through

(a,b,c) and paralle toteh plne 7. (5 + 3 + l;:) = 2.

° Watch Video Solution

1. Find the equation of the plane passing through
the point (1, —2,7) and parallel to the plane

5 + 4y — 11z = 6.

o Watch Video Solution



https://dl.doubtnut.com/l/_E0yQXdZDaj0A
https://dl.doubtnut.com/l/_lE5Lsf5C3ejm
https://dl.doubtnut.com/l/_oDOqzOUyjmPU

12. Find the equation of the plane passing through
the point ( — 1, — 1, 2)and perpendicular to the

planes 3x + 2y — 3z = landbx — 4y + z = 5.

° Watch Video Solution

13. Find the equation of a plane passes through the
point (0,0,0) and perpendicular to each to the

planesx 4+ 2y — 2z =1and 3z — 4y + z = 5.

o Watch Video Solution



https://dl.doubtnut.com/l/_oDOqzOUyjmPU
https://dl.doubtnut.com/l/_z2mngmj0QkTI
https://dl.doubtnut.com/l/_ImnWqkyr3I4S

14. Find the equation of the plane that contains the
point A(1,-1,2) and is perpendicular to both the
planes 2x +3y—2z2=95 and x4+ 2y — 3z =28.
Hence, find the distance of the point P( — 2,5, 5)

from the plane obtained above

° Watch Video Solution

15. Find the equation of the plane passing through
the points A(1,-1,2) and B(2,-2,2) and perpendicular to

the plane 6 — 2y + 2z = 9.

° Watch Video Solution



https://dl.doubtnut.com/l/_sqSOuoHraIeA
https://dl.doubtnut.com/l/_eqEtXa5Ufz9T

16. Find the equation of the plane passing through
the points (—1,1,1) and (1, —1,1) and

perpendicular to the plane = 4 2y 4 2z = 5.

° Watch Video Solution

17. Find the equation of the plane through the
points A(3,4,2) and B(7,0,6) and perpendicular to the
plane 2z — 5y = 15.

Hint: The given planeis 2z — 5y 4+ 0z = 15.

o Watch Video Solution



https://dl.doubtnut.com/l/_A7vn0lQ9uIoP
https://dl.doubtnut.com/l/_oKoKf6B2ki0p
https://dl.doubtnut.com/l/_Ei4uKVmIzQzt

18. Find the equation of the plane through the
points A(2,1, —1) and B(-1,3,4) and
perpendicular to the plane x — 2y 4 4z = 10. Also,

show that the plane thus obtained contains the line

7= (=448 +4k) + (31 - 2j - 5k).

o Watch Video Solution

Exercise 28 G

1. Find the angle between the Iline

7= (i+25 k) +A(i-G+k) and

?-(2%—3‘+l}):4.

S


https://dl.doubtnut.com/l/_Ei4uKVmIzQzt
https://dl.doubtnut.com/l/_Kg1sFmDKF20z

[ o VWatch Video Solution ]

2. Find the angle between the line
— A » A »
r = (2z—]—|—3k> —I—)\(3Z—j—|—2k> and the

plane e <7A, + 5+ l%) = 3.

° Watch Video Solution

3. Find the angle between the line
— 7 A7
T . (37, + k) + A(] + k) and the plane

7. (2%—3’+212:) — 1.

° Watch Video Solution



https://dl.doubtnut.com/l/_Kg1sFmDKF20z
https://dl.doubtnut.com/l/_7dyxCTjTLrDT
https://dl.doubtnut.com/l/_pAdjSdVcuqHM
https://dl.doubtnut.com/l/_Fknwb0kq4LYL

4. Find the angle between the |line

m—2_y+1_z—3 q th |
s =1 — 3 an e plane

3r +4y+ 2+ 5= 0.

° Watch Video Solution

5. Find the angle between the line

+1 -3
* 5 = % = z6 and the plane

10z + 2yllz = 3.

° Watch Video Solution



https://dl.doubtnut.com/l/_Fknwb0kq4LYL
https://dl.doubtnut.com/l/_G9R6Cghpwq21

6. Find the anlge between the line joining the points
A(3,-4,-2) and B(12,2,0) and the plane

3r —y+z=1.

° Watch Video Solution

7. If the plane 2z — 3y — 62z = 13 makes an angle

sin ! with the x-axis, then the find the value of \.

° Watch Video Solution



https://dl.doubtnut.com/l/_ndl0BlBrFXoj
https://dl.doubtnut.com/l/_NfgtaTHuZi3h

8. Show that the Ine

— % ~ 2 % ~ 7 .

r:(2z+5j+7k)—|—)\(z—|—33—i—4k> is
— (= ~ 2

parallel to the plane r . (z + 7 — k) = 7. Also, find

the distance between them.

° Watch Video Solution

9. Find the value of m for which the line

7. = (5 + 2]::) + )\(2% —mj — 31%) is parallel to

the plane 7. (m% + 35 + lAc) = 4.

° Watch Video Solution



https://dl.doubtnut.com/l/_l8A3zfwhL6PJ
https://dl.doubtnut.com/l/_JzIgUVVadSuv
https://dl.doubtnut.com/l/_04MgfTIWDOGl

10. Find the vector equation of a lie passing through
the origin  perpendicular to the plane

7. (%+23+3l§:) —3

° Watch Video Solution

11. Find the vector equation of the line passing
through the point with position vector
(%—23’—#5]::) and perpendicular to the plane

7. (2%—33—1%):0.

o Watch Video Solution



https://dl.doubtnut.com/l/_04MgfTIWDOGl
https://dl.doubtnut.com/l/_M4pi5FlPeXrJ

12. Show that the equation az +by+d =20
represents a plane parallel to the z-axis. Hence, find
the equation of a plane which is parallel to the z-
axis. Hence, find the equation of a plane which is

parallel to the z-axis nd passes through the points

A(2, —3, —1)and B( — 4,7,6).

o Watch Video Solution

13. Find the equation of the plane passing through

the points (1,2,3) and (0,-1,0) and parallel to the line

2 3 -3’

[ o Watch Video Solution


https://dl.doubtnut.com/l/_d8tbkoQRdjKf
https://dl.doubtnut.com/l/_c4MhS9unWcjQ

14. Find the equation of a plane passing through
the point (2,1,5), perpendicular to the plane

x+2y—32z=7 and parallel to the linne

w—|—5_y—l—1 z— 2

3 —1 1

o Watch Video Solution

15. Find the equation of the plane passing through
the intersection of the planes 4 — y 4 2z = 0 and
x+y—2z=0 and parallel to the line which
direction ratios 2,1,1. Find also the perpendicular

distance of (1,1,1) from this plane.


https://dl.doubtnut.com/l/_c4MhS9unWcjQ
https://dl.doubtnut.com/l/_0MoMeVv7Gcgr
https://dl.doubtnut.com/l/_23eI1eRlIlXV

° Watch Video Solution

16. Find the vector and Cartesian equations of the
plane passing through the origin and parallel to the

vectors (5 + 3 — l%) and (3% — I%)

° Watch Video Solution

17. Find the vector and Cartesian quations of the

plane passing through the point (3,-1,2) and parallel
.= A od Aoen 7

to the lines r = (—J—I—Bk,) —I—)\<2z —5j—k)

and 7. (%—33’+l%)+u(—5%+43).

| o WMiakll. \ Nt daa Al bkl |



https://dl.doubtnut.com/l/_23eI1eRlIlXV
https://dl.doubtnut.com/l/_S7FNy40OFNjY
https://dl.doubtnut.com/l/_W4Jmha4fjm9y

| _____Vvdlilll VIUCQUV JUVUIULIVII )

18. Find the vector equation of a plane passing
through the point (1,2,3) and parallel to the lines
whose direction ratos are (1, —1, —2) and

(—1,0,2).

° Watch Video Solution

19. Find the Cartesian and vector eqgauations of a

plane passing through the point (1,2,-4) and parallel
rz—1 y— 2 z+1

to the lines 5 = 3 = 5 and
r—1 y+ 3 oz
1 1 =1

[ &


https://dl.doubtnut.com/l/_W4Jmha4fjm9y
https://dl.doubtnut.com/l/_y9PmXDjAN1Rt
https://dl.doubtnut.com/l/_W5uH3zdEO7nd

| W Watch Video Solution

20. Find the vector equation of the plane passing
through the point (3% + 45 + 2]%) and parallel to

the vectors (5 + 23 + 3]%) and (’Z — 3 + l%)

° Watch Video Solution

Exercise 28 |

1. Show that the lines

7 = (23—31%) +)\(%+2‘}'+3IA¢> and

T = (22+63+3fc)+u(2€+3§'+4}%>


https://dl.doubtnut.com/l/_W5uH3zdEO7nd
https://dl.doubtnut.com/l/_YRhaeaEnHTUF
https://dl.doubtnut.com/l/_5WaiGv3ezsqX

are coplanar. Also the find the equation of the plane

passing through these lines.

o Watch Video Solution

2. Find the vector and Cartesian forms of the

equationi of the plane containing the two lines.

T = (2+23—4l%) +>\(2f2+33+6fc) and
— 0 ~ 7 g E 7
r = (92_|_5]—k>—|—,u(—27,+3]—|—8k>.

° Watch Video Solution



https://dl.doubtnut.com/l/_5WaiGv3ezsqX
https://dl.doubtnut.com/l/_P8S21q4lrqsB

3. Find the vector and Cartesian equations of a

plane containing the two lines

7:(2%+3—3IE>+>\(%+23+5I§) and

v = (3 +3) + 2k) + p(38 — 25 + 5k).

° Watch Video Solution

— 2 3
4, Prove that the lines % = y—2 = s and

2 3
w—2_y—6_z—3 | Ao find
5 =3 — 4 are coplanar. Also fin

the equation of the plane containing these lines.

o Watch Video Solution



https://dl.doubtnut.com/l/_MKCfnA3fp33r
https://dl.doubtnut.com/l/_etGJjGqb5xNY
https://dl.doubtnut.com/l/_nDkZTEEbx9jn

5. P that the li t-2_y-4_ z2-60
. FProve a e lines 1 = 4 = 7

r+1 y+3 2453
3 5 3

find the equation of the plane containing these

are coplanar. Also

and

lines.

o Watch Video Solution

, 5—x y— 7 z+ 3

6. Show that the lines = =
—4 4 —5
r—8 2y — 8 _z=5

7 2 3

are coplaner. Find

and

the equation of the plane containing these lines.

o Watch Video Solution



https://dl.doubtnut.com/l/_nDkZTEEbx9jn
https://dl.doubtnut.com/l/_tZqbzKSDRRFk

:c+1_y—3 z+ 2

3 2 T 1
andf_y—7_z—|—7
1~ -3 2

7. Show that the lines

are coplanar. Find the

equation of the plane containing these lines.

o Watch Video Solution

8. Show that the lines ~—+ — Y= % _ 2 o4
. Show that the lines —— = ——— = —an
—4 —1 —1

v _ Y- _Z are coplanar. Also find

3 —2 —1

the equation of the plane containing these lines.

o Watch Video Solution



https://dl.doubtnut.com/l/_uxoDsQ1gTF5h
https://dl.doubtnut.com/l/_yAfp5WzDC2Ba

9. Find the equation of the plane which contains

two parallel lines given by

r—3 y+2 2 4
1 ~ -4 5 an
:1:—4_y—3_z—2
1 -4 5

° Watch Video Solution

Exercise 28 ]

1. Find the direction ratios of the normal to the

plane x 4+ 2y — 3z = 5.

° Watch Video Solution



https://dl.doubtnut.com/l/_8uY492Eis0ps
https://dl.doubtnut.com/l/_qcM3vuYLjNLU

2. Find the direction cosines of the normal to the

plane 2z + 3y — z = 4.

o Watch Video Solution

3. Find the direction cosines of the normal to the

planey = 3.

° Watch Video Solution

4. Find the direction cosines of the normal to the

plane 3z + 4 = 0.

S


https://dl.doubtnut.com/l/_vlLRMFs1ol5h
https://dl.doubtnut.com/l/_l2uR4mByXjoW
https://dl.doubtnut.com/l/_yjRZvbIhrOX6

[ o VWatch Video Solution ]

5. Write the equation of the plane parallel to XY-

plane and passing through the point (4,-2,3).

o Watch Video Solution

6. Write the equation of the plane parallel to YZ-

plane and passing through the point (-3,2,0).

° Watch Video Solution

7.The equation of a plane parallel to x-axis is


https://dl.doubtnut.com/l/_yjRZvbIhrOX6
https://dl.doubtnut.com/l/_jcdb1fq5GFgx
https://dl.doubtnut.com/l/_niv1fTKXdNEA
https://dl.doubtnut.com/l/_EyGyQFZZrJcc

° Watch Video Solution

8. Write the intercept cut off by the plane

2r +y—z=5o0onz — a&s

° Watch Video Solution

9. Write the intercepts made by the plane

4x — 3y + 2z = 12 on the coordinate axes.

o Watch Video Solution



https://dl.doubtnut.com/l/_EyGyQFZZrJcc
https://dl.doubtnut.com/l/_AI7BXS8DmMiZ
https://dl.doubtnut.com/l/_l6LCk4QVJJqq

10. Reduce the equation 2z — 3y + 5z +4 =0 to
intercept form and find the intercepts made by it on

the coordinate axes.

° Watch Video Solution

11. Find the equation of a plane passing through the

points A(a,0,0), B(0,b,0) and C(0,0,c).

o Watch Video Solution



https://dl.doubtnut.com/l/_PkPV9DjSjTll
https://dl.doubtnut.com/l/_O259FFBf1SRw

12. Write the value of k for which the planes

2t —by+kz=4 and xz+2y—z=6 are
perpendicular to each other.

° Watch Video Solution
13. Find the angle between the planes
2r +y—2z=>5and 3z — 6y — 2z =T. Using

vector method.

o Watch Video Solution



https://dl.doubtnut.com/l/_yiGKoUn2JYrY
https://dl.doubtnut.com/l/_d0isOflDGXbC

14. Find the angle between the planes

7 (%+3’) — land 7. (z+k) _ 3,

o Watch Video Solution

15. Find the angle between the planes
s (3% 4+ 51}) —0 and

7. (2%—3—2]2:):7.

° Watch Video Solution



https://dl.doubtnut.com/l/_U0aN6vv32bqY
https://dl.doubtnut.com/l/_XGMiIgXcuwuk

16. Find the angle between the line
z+1 z—3

; = % = % and the plane
10x + 2yllz = 3.

° Watch Video Solution
17. Find the angle between the Iline

v = (24_3‘—2]%)—%)\(%—34—];) and the plane

7. (22:—3’+l%) — 4

o Watch Video Solution



https://dl.doubtnut.com/l/_1mvFkLY4HOjr
https://dl.doubtnut.com/l/_1CtwnJLEr8RO

18. Find the value of A such that the line

T — 2 y—1 z+5 | :
e U perpendicular to the

planes 3z —y + 2z =T7.

o Watch Video Solution

19. Find the equation of the plane passing through

(a,b,c) and paralle toteh plne 7 i+ 3 + k) = 2.
P

° Watch Video Solution



https://dl.doubtnut.com/l/_TuMcjiCNiRBk
https://dl.doubtnut.com/l/_68LdSJOQz9RY

20. Find the length of the perpendicular drawn from

the origin to the plane 2x 3y 4+ 62 + 21 = 0.

o Watch Video Solution

21. Find the direction cosines of the perpendicular
from the origin to the plane

7. (6%—33’—212)+1=0.

o Watch Video Solution



https://dl.doubtnut.com/l/_eP6vntnPrQkW
https://dl.doubtnut.com/l/_uEb7Tq6WCPTO

22. Show that the line
_ (4% _ 71%) + A(4% _ 954 3/%) is parallel to

the plane 7. (52 + 45— 41%) ~ 7.

° Watch Video Solution

23.Find the length of perpendicular from the origin

to the plane T (27, — 35+ 6k> + 14 = 0.

° Watch Video Solution



https://dl.doubtnut.com/l/_0jV4dkVPFWc7
https://dl.doubtnut.com/l/_byGJ4ePFFXAm

24. Find the value of )\ for which the line

5 =3 — s parallel to the plane
4.

7. (2% 135+ 41%)

o Watch Video Solution

25. Write the angle between the line

z—1 y— 2 z+3
R and  the plane

z+y+4=0.

° Watch Video Solution



https://dl.doubtnut.com/l/_4PLm1EGBp0vk
https://dl.doubtnut.com/l/_ihIXGcwdkchI

26. Write the equation of a plane passing through
the point (2,-1,0) and parallel to the plane

3r+2y—2z2z=17

° Watch Video Solution

Objective Questions

1. The direction cosines of the perpendicular from

the origin to the plane 7. (6z — 35 — 2k) +1=0

are


https://dl.doubtnut.com/l/_1nhlDC4Ic5WL
https://dl.doubtnut.com/l/_2C5QdYOW76v1

w
N =)
|
| w
3| o

N
|
| o
3| w
| o

D. none of these

Answer: c

o Watch Video Solution

2. The direction cosines of the normal to the plane

by +4 = 0Oare

4
A0, ——=,0
) 57

B.0, 1,0


https://dl.doubtnut.com/l/_2C5QdYOW76v1
https://dl.doubtnut.com/l/_0vXo0BEmJtPq

c.0, — 1,0

D. none of these

Answer: ¢

° Watch Video Solution

3. The length of perpendicular from the origin to

the plane 7. (— 37— 4j — 121%) +39=0is

A. 3 units

8 13 "
. 5 units

C. — units
3


https://dl.doubtnut.com/l/_0vXo0BEmJtPq
https://dl.doubtnut.com/l/_25daUjt5qATU

D. none of these

Answer: A

o Watch Video Solution

4. The equation of a plane passing through the
point A(2,-3,7) and making equal intercepts on the

axes,is

Axz+y+z=3

Bx+y+2=56

CzH+y+2=9


https://dl.doubtnut.com/l/_25daUjt5qATU
https://dl.doubtnut.com/l/_loOEOu0eZCxY

Dz +y+2z2=4

Answer: b

o Watch Video Solution

5. A plane cuts off intercepts 3, — 4,6 on the
coordinate axes. The length of perpendicular from

the origin to this plane is

units

V29

units

V29

units

V29


https://dl.doubtnut.com/l/_loOEOu0eZCxY
https://dl.doubtnut.com/l/_kB0qtAs9doNA

12
V29

units

Answer: d

° Watch Video Solution

z+1 y— 2 z+ 6

6.If the line s~ 1 ~ & is parallel to

the planes 2x — 3y + kz = 0, then the value of k is

w >
g A|w oo o] o

N

o


https://dl.doubtnut.com/l/_kB0qtAs9doNA
https://dl.doubtnut.com/l/_SvpxsXIJs6vS

Answer: b

o Watch Video Solution

7.9f& O He foig @em p & FAcens (1,2, — 3) e al fdgp

I 3 diad dUT OP & "iddd " dol &bl IHIBRUT Sd

HIfFU |

Az +2y—32=14

B.x — 2y + 3z = 12

Cx—2y—3z2=14

D. none of these


https://dl.doubtnut.com/l/_SvpxsXIJs6vS
https://dl.doubtnut.com/l/_EXn0NWNS18Q4

Answer: a

o Watch Video Solution

—4 y— 2 z—k

€T
.The li = — =
8.The line 1 1 5

the plane 2x = 4y 4+ z = 7 then the value of k is (A)

lies exactly on

7 (B) -7 (C) 1 (D) none of these

A —T7

B.7

C. 4


https://dl.doubtnut.com/l/_EXn0NWNS18Q4
https://dl.doubtnut.com/l/_pQzLbv519q8V

Answer: b

o Watch Video Solution

9. The plane 2z + 3y + 42 =12 meets the

coordinate axes in AB and C. The centroid of

A\ ABC'is

A. (2,3,4)

B. (6,4,3)

4
c(2 2,1

D. none of these


https://dl.doubtnut.com/l/_pQzLbv519q8V
https://dl.doubtnut.com/l/_uEX9S4qwcj3H

Answer: c

o Watch Video Solution

10. If a plane meets the coordinate axes in AB and C

such that the centroid of A ABC('s (1,2,4), then the

equation of the plane is

Az +2y+42=6

B. 4x+2y+32=12'

Cx+2yt+4z=1717

D.de +2y+2=7T7


https://dl.doubtnut.com/l/_uEX9S4qwcj3H
https://dl.doubtnut.com/l/_iaqY0h1yavxn

Answer: b

o Watch Video Solution

1. The equation of a plane through the point

A(1,0,-1) and  perpendicular to the line

:E—l—l_y—l—?)_z—{—'?is
2 4 -3

A2x +4y — 3z =3

B.2r — 4y + 32 =5

C2x +4y — 32 =5

D.x +3y+72= —6


https://dl.doubtnut.com/l/_iaqY0h1yavxn
https://dl.doubtnut.com/l/_YknfQ8vsT0p6

Answer: c

° Watch Video Solution

12 The line 2—L _ ¥ =2 _ 273 s th
. e line 2 = 3 = 4 meets e

plane 2x 4 3y — z = 14 in the point

A.(2,5,7)

B. (3,5,7)

C.(5,7,.3)

D. (6,5,3)

Answer: b

f 1


https://dl.doubtnut.com/l/_YknfQ8vsT0p6
https://dl.doubtnut.com/l/_dB66HvcLPefW

| o Watch Video Solution

13. Find the equation of the plane through the
points (2,2,1) and (9,3,6)
and perpendicar — thepla # 2x+6y+6z=T

Ax—+2y—32+5=0

B.2r — 5y +42—8 =0

Cdx +5y—624+3=0

D.3z +4y —5z2—9=10

Answer: d

° Watch Video Solution



https://dl.doubtnut.com/l/_dB66HvcLPefW
https://dl.doubtnut.com/l/_PlAeALQtiG8I

14. Find the equation of the plane through the
intersection of the planes 3z —y + 22 —4 = 0 and
z +y+ z — 2 = 0and the point (2, 2, 1).

ATr+5y—42—-8=0

B.7x —b5y+42—-8=0

Chr —Ty+42—-8=0

D.5xz + 7y — 42+ 8 =0

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_PlAeALQtiG8I
https://dl.doubtnut.com/l/_jetLkLEPeoDE
https://dl.doubtnut.com/l/_YTqQU74ABDI1

15. The equation of the plane passing through the
points A(0,-1,0), B(2,1,-1) and C(1,1,) is given by

A (dz +3y—22—-3) =0

B.dx — 3y +22+3=0

Cdr —3y+2z2—3=0

D. none of these

Answer: c

o Watch Video Solution



https://dl.doubtnut.com/l/_YTqQU74ABDI1

16. If the plane 22 — y 4+ z = 0 is parallel to the line

2z — 1 2 — 1
v — J_Z + , then the value of a is
2 2 a

C. 4

D. 2

Answer: a

° Watch Video Solution



https://dl.doubtnut.com/l/_kw5Rasme8QYH

17. The angle between the line

z+1 z—1
% =3 and a normal to the plane

T—y+2z2z=0Iis

A.0°
B.30°
C.45°

D.90°

Answer: d

o Watch Video Solution



https://dl.doubtnut.com/l/_uSOVHcOpqe99

18. The point of intersection of the line

w—l_y+2_z—3 q th |
Y an e plane

2¢ —y+32—1=0,is

A. ( — 10, 10, 3)
B. (10, 10, — 3)
c. (10, — 10, 3)

D. (10, — 10, — 3)

Answer: b

° Watch Video Solution



https://dl.doubtnut.com/l/_oZkUDBKQCxF3

19. The equation of a plane passing throgh the

points A(a, 0, 0), B(0, b, 0) and C(0,0,c) is given by

Aax +by+cz=0

B.ax +by+cz=1

¢t ¥iZoo
a b
p. L+ 412
a b
Answer: d

° Watch Video Solution



https://dl.doubtnut.com/l/_hdpFbtCF7wL8

20. If 6 is the angle between the planes
2r —y+22=3 and 6x —2y+ 3z =05, then

cos = ?

A 11
20

8 12
23

1T
"~ 25

5 20
21

Answer: d

° Watch Video Solution



https://dl.doubtnut.com/l/_RlMZQPNifSA8

21. The angle between the planes 2z —y+ 2 =6

andz +y+2z2=17,is

N[ w3y e[ o3

Answer: c

° Watch Video Solution



https://dl.doubtnut.com/l/_jePXr3CnMYQv

22. The angles between the planes
e (3’2 — 63’ + 21%) =1 and

7. (2%—3+212:) — 3,is

16
A.cosl(ﬁ>
4
B.cosl(ﬁ)
3
C.cos ' =
cos (4)
1
D.cos 1| =
cos (4)
Answer: a

° Watch Video Solution



https://dl.doubtnut.com/l/_imjyqjx27PJh

23. The equation of a plane through the point
(2,3,1) and (4, — 5, 3) and parallel to x-axis

Az +y—3z=2

B.y+4z2=7T7

Cy+3z=6

D.z + 5y —32=4

Answer: b

° Watch Video Solution



https://dl.doubtnut.com/l/_0mMB3wRPHPKc

24. A variable plane moves so that the sum of the
reciprocals of its intercepts on the coordinate axes

is (1/2).Then, the plane passes through the point

A. (0, 0, 0)

B. (1,1,1)

c 1 1 1
\27272

D. (2,2, 2)

Answer: d

o Watch Video Solution



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

25. The equation of a plane which is perpendicular
to (2’2 — 33’ + IAC) and at a distance of 5 units from
the origin is

A2r —3y+2=25

B.2:c—3y—i—z:5\/1_4

T Y z
C.2—3+1—5
T Y z 5
D.— — =+ = = —
2 3+1 14
Answer: b

o Watch Video Solution



https://dl.doubtnut.com/l/_qJe2jHSOAxbs

26. The equation of the plane passing through the

point A(2,3,4) and parallel to the plane

br — 6y + 7z = 3,is

A bx — 6y + 7z = 20

B.7Tx — 6y 4 52 = 72

C.20z — 18y + 14z = 11

D.10x — 18y + 28z = 13

Answer: a

o Watch Video Solution



https://dl.doubtnut.com/l/_iLBOzQ2HFzZ2

27. The foot of the perpendicular from the point

A(7,14,5) to the plane 2z +4y — 2z = 2is

A. (3,,8)

B. (1,2,8)

C.(3,-3,5)

D. (5,-3,-4)

Answer: b

° Watch Video Solution



https://dl.doubtnut.com/l/_JwchcvLOI6ov

28. The equation of the plane which makes with

coordinate axes, a triangle witih centroid (o, 3, v)

is given by

Aaxr+ PBy+yz=1

B.ax + By + vz =3

T Yy z
c=+2==2=1
a B v
p. L+ 2423
a B v
Answer: d

° Watch Video Solution



https://dl.doubtnut.com/l/_BPeExj2Y1LuN

29. The intercepts made by the plane
T (2’2 — 33’ + 41%) = 12 are

A 234

B. 2,-3,-6

C.—6, —4,3

D.—6,4,3

Answer:

° Watch Video Solution



https://dl.doubtnut.com/l/_sXbKsVHH0I7f

30. The angle between the line

— 2 +3 4
- _Yre_ 27 and the plane

1 —2 —3
2r — 3y +z=2>51s
Acos_1 i
' 14

5

-
B. sin (14>
3

C.cos ' =
w1 (2)

3

D.sin M| —
it (2)

Answer: b

° Watch Video Solution



https://dl.doubtnut.com/l/_cdm6Rmr5aKw5

31. The angle between the line
r = (%+3—3I%) +>\(22+23+I%) and the

plane 7. (6% Y 212:) — 5,is

ot

14
5)
B.cos ! (ﬁ)
5
C. SiIl_1 (ﬁ)
8
D. SiIl_1 (ﬁ)
Answer: d

o Watch Video Solution



https://dl.doubtnut.com/l/_yXs7nwITsCLY

32. Find the distance of the point (1,2,5) from the

plane?). <'Z—|—3—i—/:c>—|—17:0

25 )
A. — units
V2

25 )
B. — units

V3
C. 254/2 units

D. 25./3 units

Answer: b

° Watch Video Solution



https://dl.doubtnut.com/l/_X0o77OctyV75

33. The distance between the parallel planes

2¢ — 3y + 62z = band 6 — 9y + 182 + 20 = 0, is

A. — units
3

B. 54/3 units

C. — units
5

D. 8,/5 units

Answer: a

° Watch Video Solution



https://dl.doubtnut.com/l/_YuC13awWU7Y4

34, The distance between

the

planes

x+2y—2z4+1=0and2zx + 4y —42+5=0,is

A. 4 units

B. 2 units

C. — units
2

D1 it
. Units

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_MITLKm8D14jk

35. The image of the point (1, 3, 4) in the plane
2c —y+2+3=01is (3,5, 2) b. (—3,5, 2) c
(3, 5, —2)d.(3, —5, 2)

A. (3,-5,2)

B. (3,5,-2)

C.(3,5,2)

D. (-3,5,2)

Answer: d

° Watch Video Solution



https://dl.doubtnut.com/l/_FTamEQhYj0e4

