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1. Find the vector equation of a plane which is at a distance of 5 units from the origin and which has / as
the unit vector normal to it.

Solution:

It is given that

d=5

ﬁ = ;I: - - - - - - - -

Here the equation of plane at 5 units distance from the origin and 7zas a unit vector normal to it

7= dwhereT = 71 + y} + 2k
We know that d = 5 and 7 = k
So the equation of plane is
.=

7.k = bhwhich is the vector equation of the plane

r.k=z

Hence, the equation of plane is 7.k = 5
Cartesian equation of the plane is z = 5.

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 [31 +9j — mf]'.
Solution:

It 13 given that
d=7

e e

m=3i+5j— 6k
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For the normal vector the umit vector normal to the plane 1s

@
n= ﬁ
By substituting the values

3{ +5j — 6k
32452+ (—6)2

On further calculation

o~

n=

3i + 5j — 6k
V9 + 25 + 36

So we get

s

n=

31 + 5j — 6k

V70
Here the equation of the plane is
ri=d

By substituting the values

_(33+5j—5£) ,
r. =
V70

So we get

o~

n=

=

T. (33+ Sj_ 6'1() =770 which 1s the vector equation of the plane

Here

7. (3 + 5§ — 6k) = (xi + yj + zk).(31 + 5§ — 6k)

We can write if as
=(xx3)+({y*x3)+t(z*(-6))
=3x+5y-06z

So the Cartesian equation of the plane 1s

3x + 5y- 6z =770

3. Find the vector and Cartesian equations of a plane which is at a distance of 6/729 from the origin and

whose normal vector from the origin is (21 —3j + ‘”f:'
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Solution:
It iz given that
_ 6

V29
il =2f—3j + 4k
For the normal vector the unit vector normal to the plane 1s

. n
l=—

|7
By substituting the values
2i —3f + 4k
V224 (-3)2+ 42
On further calculation

i =

21 — 37 + 4k
VET9+ 16

S0 we get

o~

n=

21 — 3j + 4k
V29

Here the equation of the plane 15

s

n=

—_

r.i=d
By substituting the values
(21— 3] + 4k 6

So we get

r. (Zi_ 3j+ 4'1{) =6 which 1s the vector equation of the plane
Here
7. (21— 3j + 4k) = (xi + yj + zk).(21 — 3] + 4k)

We can write it as
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=(xx2)+(yx(-3) +(zx4)
=2x-3y+4z

So the Cartesian equation of the plane is
2Xx—-3y+4z=6

The Plane

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.
Solution:

It is given that

d=6

Direction ratios of T2are (2, -1, -2) where
m=2—j—2k

For the normal vector the umit vector normal to the plane 1s

N n
n=-—
|7

By substituting the values

R 2i —j— 2k

SN e ey ey v
On further calculation

20— 2k

i = NESEY

So we get

o 2i—j-2k 2i—j—2k

n= =

C) 3
Here the equation of the plane 15
r.ni=d

By substituting the values

_(2i—j—2k
()

S0 we get
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T. (21 -] 2']'{) =18 which 1s the vector equation of the plane

Here
F.(20—j—2k) = (xi + yj+ zk).(21 — j — 2k)

We can write it as

=xE=2) Ty > D)+ E=(-2)
=2x-y-1z

So the Cartesian equation of the plane 1s
2—y-2z=18

5. Find the vector and Cartesian equations of a plane which passes through the point (1, 4, 6) and normal

vector to the plane is (i—2j+F)
Solution:

It is given that

A=(1,4,8)

Here
an=(i+4j+6k).(i—2j+k)
It can be written as

==+ Ex(-2)+(6x1)

=1-8+6

=-1

Here the equation of plane 15

rn=a.r

Where r. (i_ 2j+ E) =-1

Which 1s the vector equation of the plane

https://byjus.com


https://byjus.com/?utm_source=pdf-click
https://byjus.com/?utm_source=pdf-click

m BYJ U'S RS Aggarwal Solutions for Class 12 Maths Chapter 28 —

The Learning App
We know that
F=xi+vyj+zk
It can be written as
Fi—2j+k)=(xi+yj+zk).(i—2j+k)
On further calculation
=E=D+(y=(2) tz= 1)
=x-—-2y+z
S0 the Cartesian equation of the plane is

x-2yt+tz=-1
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