CJ' doubtnut

India's Number 1 Education App

MATHS

BOOKS - NAVBODH MATHS (HINGLISH)

PLANE

Solve Examples

1. Find the vector equation of the plane passing

through a point having position vector 37 — 23’ + 3k

and perpendicular to the vector 43 + 35 + 2k.

° Watch Video Solution



https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_uQ5XFyJugGuw

2. Equation of the planeis 7 - (3'2 — 45 + 12]%) = 8
Find the length of the perpendicular from the origin

to the plane.

o Watch Video Solution

3. Find the vector equation of the plane which is at a
distance of 5 units from the origin and which is

normal to the vector 27 + 3 + 2k.

o Watch Video Solution



https://dl.doubtnut.com/l/_uQ5XFyJugGuw
https://dl.doubtnut.com/l/_1JyzDo633xag
https://dl.doubtnut.com/l/_JBtK6SiyQxb9

4. Let a plane passing through point ( —1,1,1) is
parallel to the vector 21 —1—33—712 and the line
r = (% — 23’ — l?:) + )\<3% — 83 + 2];) . The vector

equation of plane is

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

I
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o Watch Video Solution



https://dl.doubtnut.com/l/_0VsNuQuE8TDG
https://dl.doubtnut.com/l/_uTLXhCXP6HzR
https://dl.doubtnut.com/l/_jd5wDHclYaBh

6. Find the vector and cartesian equation of the plane
passing through the point A(1, 1, -2), B(1,2,1) and C (2,

-1,1).

o Watch Video Solution

7. Parametric form of the equation of the plane is
F = (23—#]%) —|—)\7AZ+,LL<7AZ+2'Z—31A€))\ and p are
parameters. Find normal to the plane and hence
equation of the plane in normal form. Write its

Cartesion form.

o Watch Video Solution



https://dl.doubtnut.com/l/_jd5wDHclYaBh
https://dl.doubtnut.com/l/_6DQz9sH5830M
https://dl.doubtnut.com/l/_XE5iPM14QmYw

8. The equation of plane passing through the line of
intersection of planes

2t —y+z2=3,4c — 3y — 52+ 9 = 0 and parallel
x+1_y—i—3 z—3 .

—_— = IS
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to the line

o Watch Video Solution

9. The vector equation of the plane passing tgrough
the intersection of planes

T. (2%—334—4/::) =1 and r. (2—3’)+4:0and
_|_

o Watch Video Solution



https://dl.doubtnut.com/l/_XE5iPM14QmYw
https://dl.doubtnut.com/l/_d9CeKdYZ0b0z
https://dl.doubtnut.com/l/_ej1grWvcIvQv

10. Find the equations of the plane parallel to the
planez + 2y + 22 +8 =0
which are at a distance of 2 units from the point (1, 1,

2).

o Watch Video Solution

1. Show that the lines
m+1_y—3_z+2ad£_y—7_z+7
3 T2 T 1 M7 T T3 T T

are coplanar. Also, find the equation of the plane

containing them.

° Watch Video Solution



https://dl.doubtnut.com/l/_ej1grWvcIvQv
https://dl.doubtnut.com/l/_6WzrCXb7jQgZ
https://dl.doubtnut.com/l/_LAWYqca9YKtl

12. Show that the lines

T = (23—31%) +A(%+2§‘+3I§:) and

T = (22+63‘+3l%)+u(2%+33+412:)

are coplanar. Also the find the equation of the plane

passing through these lines.

o Watch Video Solution

13. Find the acute angle between the planes

A

77-<2§—|—3'—k> :3andf-(%—|—23+i€> = L

° Watch Video Solution



https://dl.doubtnut.com/l/_LAWYqca9YKtl
https://dl.doubtnut.com/l/_ZvCSVAn70dqu

14. Find the angle between the line

z—1 y+1 z+ 2
s = 3 1 and the plane

2r +y—32+4=0.

o Watch Video Solution

15. Find the distance of the point i+ 23’ — k from the

plane 7 - <7, 254 412:) — 10.

° Watch Video Solution

Example For Practice


https://dl.doubtnut.com/l/_7RLxfKEyQPwD
https://dl.doubtnut.com/l/_vwasqGGXeJZH

1. Find the vector equation of the plane passing
through the point having position vector
27 —|—33’+4l§: and perpendicular to the vector

2i + j — 2k.

o Watch Video Solution

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

normal to the vector 27 — 3 + 2k.

o Watch Video Solution



https://dl.doubtnut.com/l/_dOXD5EuGQFej
https://dl.doubtnut.com/l/_VoOE98Rj1ycE

3. Find the vector and cartesian equations of the
plane that passes through the point (0,1, — 2) and

normal to the plane is hti + j + k.

o Watch Video Solution

4. Reduce the equation 7 - (3'2 — 43’ + 12]%) = J to
the normal form and hence find the length of

perpendicular from the origin to the plane.

° Watch Video Solution



https://dl.doubtnut.com/l/_ELn94QfIjW4m
https://dl.doubtnut.com/l/_8PgckhiX5mF9

5. Find the direction cosines of perpendicular from

the origin to the plane.r - (2’2 + 33 + 6]%) = 0.

o Watch Video Solution

6. The coordinates of the foot of a perpendicular
drawn from the origin to the plane are (2, 3, 1). Find

the equation of the plane in vector form.

° Watch Video Solution

7. Find the vector and cartesian equations of the

plane that passes through the point (0,1, — 2) and


https://dl.doubtnut.com/l/_MeRM7L2sWQzf
https://dl.doubtnut.com/l/_Sb1rQiBqYDyK
https://dl.doubtnut.com/l/_LvOMis5QP3MB

normal to the vector i + 3 + k.

o Watch Video Solution

8.Find the vector and cartesian equation of the plane
passing through the point (2, 3,1) & (4, — 5, 3) and

parallel to the Y-axis.

° Watch Video Solution

9. Find the vector equation of the plane passing
through the point

A(1,0,1), B(1, — 1,1) and C(4, — 3, 2)

[ o Wiat~h \NiAAa~A CAliikiAan



https://dl.doubtnut.com/l/_LvOMis5QP3MB
https://dl.doubtnut.com/l/_TBw3khlR5YLn
https://dl.doubtnut.com/l/_nq0BFUHxFCyH
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10. Find the vector equation of the plane passing
through the point i+ 3 — 2k and

P4+ 2j+k 20— ]+ k.

o Watch Video Solution

1. Line f=(%—3’+l§:)+>\<2%—3+12:)
contained in a plane to which vector
n=23i— 23’ + Ak is normal. Find the value of \. Also

find the vector equation of the plane.

o Watch Video Solution



https://dl.doubtnut.com/l/_nq0BFUHxFCyH
https://dl.doubtnut.com/l/_JUDFSr2Uhu5l
https://dl.doubtnut.com/l/_gYwCqGeVCQ7x

12. Find the equations of the planes parallel to the
plane = — 2y + 2z — 4 =0, which are at a unit

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

o Watch Video Solution

13. If from a point P(a,b,c) perpendiculars
PAandPB are drawn to Y ZandZX — planes find

the vectors equation of the plane OAB-.

° Watch Video Solution



https://dl.doubtnut.com/l/_QAclJ7sjwt1v
https://dl.doubtnut.com/l/_09nspkcvsbrR

14. Find the cartesian form of the equation of the

plane.

;= (%+3‘)+s(%—3+2l%)+t(%+23+12).

o Watch Video Solution

15. Find the vector equation of the plane passing
through the intersection of the planes
P (2%+23‘—3I%> — 8,7 (2%+43+3I%) _7

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

o Watch Video Solution



https://dl.doubtnut.com/l/_t2zudLWj6Fkw
https://dl.doubtnut.com/l/_YYVlpTebSj5N

16. Find the equation of the plane passing through
the intersection of the planes
3x+2y-z+1=0and x+y+z-2=0and the point (2,

2,1).

o Watch Video Solution

17. P that the li z-2_y—-4_ z2-6
o rove a e lines 1 = 4 = 7

1 +3 5
a:;)i— = y? = z43— are coplanar. Also find

and

the equation of the plane containing these lines.

° Watch Video Solution



https://dl.doubtnut.com/l/_fophINJjukh0
https://dl.doubtnut.com/l/_oSSO2M6skEJU

18. 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

el o1 1 I 1
trlangeABC|s§+y—2+§—?.

o Watch Video Solution

19. Find the angle between the planes whose vector

equations are

77.<2g—|—23—3ic>:5andf-('2—23+i€)=7-

° Watch Video Solution



https://dl.doubtnut.com/l/_7QIwXiPuksEF
https://dl.doubtnut.com/l/_J8xMKIWtPjeo

20. If the line 7 — (z Y 31%) + ,\(22 +i 212:)
is parallel to the plane 7 - (3;3 —2j +pl§:> find the

value of p.

o Watch Video Solution

21. The planes
7o (31— 25+ pk) =1 and 7 (=20 +pj+4k) =2

are perpendicular to each other. Find the value of p.

° Watch Video Solution



https://dl.doubtnut.com/l/_tlBB8xhJBTxI
https://dl.doubtnut.com/l/_WiIAw5qSrs62

22. Find the value of p, if the planes
r- (p%—3'+2lzz> + 3 = 0and

7. (2% —pj — 12;) — 5 = O include an angle of %

o Watch Video Solution

23. Find the angle between the line

=31

— (2+23’+IA¢>+)\(%+3—|—IA€) and the plane

=3

.(22—3'+I%) _ 5,

° Watch Video Solution



https://dl.doubtnut.com/l/_ufkYImdhUeu3
https://dl.doubtnut.com/l/_wO3gqQntloRs

24. Find the angle between
x+1 Y z—3

5 — 3 — 5 and the

10z + 2yllz = 3.

the line

plane

o Watch Video Solution

25. Find the distance of the point 2 + 3 + I%) from

the plane r - (5 + 25 + 4]%) = 13.

o Watch Video Solution

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

planez — 2y + 4z — 10 = 0.


https://dl.doubtnut.com/l/_tuKigpnD0tb6
https://dl.doubtnut.com/l/_kHYBqmJyZsBr
https://dl.doubtnut.com/l/_rGnRrs5KVKdv

o Watch Video Solution

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

f-(3%+43—121%)+13:0

o Watch Video Solution

28. Show that the points (1, — 1, 3) and (3, 4, 3) are
equidistant from the plane

br +2y+ — 72+ 8 =0.

o Watch Video Solution



https://dl.doubtnut.com/l/_rGnRrs5KVKdv
https://dl.doubtnut.com/l/_x7Kag3MuLyxk
https://dl.doubtnut.com/l/_dpF62jY3wZd1

Multiple Choice Questions

1. The equation of the plane passing through the
point (2, — 1,3) and perpendicular to the vector

37 +27 — kis

Ar <3z—|—23—k’) =1

B.7 @l+ﬁ—k)+1:0

Cm(%+ﬁ—@=0

D.7 (3z+23+l%) =1
Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_pPVOAr2n2eMK

2. The vector form of the equation of the plane which
is at a distance of 3 units from the origin and has

t + 5 — 3k as a normal vector, is

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_sAUm5XWgEbu8

3. The equation of the plane bisecting perpendicularly

the segment joining the points (2,-1,3) and (0, -2, 1) is

Adr +2y+4z+9=0

B.dr + 2y +2 =9

Cldx +2y+42=9

D.4z + 2y + 4z = 0.

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_gBulGLK08rcx

4. A plane makes intercepts 1,2, 3 on the coordinate
axes. If the distance from the origin is p, then the

value of p is

>

N Nw No o

-

@

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_GqfGPeP9cV86

5. The angle between

f-(%—23‘+3l%)+4:0

=3I

.(2%+3'—312;) —0is

AT
2

B cos_1 E
) 4
C cos_1 i
) 14

5 7
"3

Answer: C

the

planes

and

o Watch Video Solution



https://dl.doubtnut.com/l/_rfjUIzw0tE2N

6. If the line 7 = (z - 23‘+I%) +>\(25: +7+ 2/%) is
parallel to the plane 7 - (3’2 — 23’ + mlzz) = 14, then

the value of m s

A2

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_9pPoqPHpmjGn

7. The acute angle between the line

r+1 y z—3

and the plane

2 3 6
10z + 2y — 112 = 8is

B. cos 1 i
) 21
1

C.sin™'( =
an (3)

1

D.sin ! =
S1n (8)

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_5IGpKVZ4UDmf

8. If p; and py are the lengths of perpendiculars from
the points i — 3 + 3k and 37 + 45’ + 3k to the plane

7 - (5%+23'—712:) + 8= 0, then

A.p1 = po
B.2p; = py
C.p1 = 2py
D.p; + 52
P1 TP = —/——
7/ 78
Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_Z4RFre65zrFV

