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The Plane Ex 29.4 Q1

Here, it is given that, the required plane is at a distanceof 3 unit from origin and k
is unit vector narm al to it. We know that, vector equation of a plane narmal to unit
vector /7 and at distance o from origin, is

rh=d

So, here @ = 3 unit

Ho=k
The equation of the required plane is,

k=3
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We know that, vector equation of a plane which is at a distance @ unit from origin

and normal to unit vector & is given by
ri=d - -~ i)

Here, d = 5 unit

R=i-2]-2&
. R
= =
i
) [-2j-2k
JOF 4 (-2) +(-2)°
=f-2}-2£

N
ﬁ=%{f-2}-2x2)

Put, value of @ and A in equation (i},

The equation of required plane is,

F. (f-zj-2£)=5

w|
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Given equation of plane is,

2w -3y -6Z =14
Xf+yj+zﬁz).{2f—3j—6ﬁ2)=l4

Dividing the equation by J[E]z + [—3]2 + [—6]2

d{z;‘-aj-ak)_ 14
CJavor3e Jiro+3s

.
-2+ 2+ B, .
N IS R —
r[?’ 77 ?] ()

We know that the vector equation of a plane with distance 4 from origin and

normal to unit vector & is given by

fi=a - - -{ii)

i)

Corparing {iy and {ii},

v
I

and

."—E'—Ekﬂ
7 7

I

]
el [
by

So, distance of plane fram arigin = 2 unit

=l
-~

. . . 2
Direction cosine of norm al to plane = =
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Given equation of plane is,

F.[?-zj+2£)+a= 0

F.{f-zj+2£)=-5

Multiplying bath the sides by (-1},

i

.[-f+2}-2£)=5
o=

& ---i)

i)

Here, n= —f+2}—2.f2

- 2 2 2

7| - ,j[_ 12+ (2) + {-2)
_fird+4

e - ®

We know that, equation of a plane at distance 4 from origin and
normal to unit vector £ is

it
I
[}

v

- -~ {iii)

Comparing equation (i} and {iii},
d==2

- !
F=-—+
3
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Given equation of plane is,

Zx -3y +6Z2+14=10
{Xf+yj+2§)(2f—3j+6§)=—l4

F.{25-35+6£)=-14
Multiplying by [-1) both the sides,

F.{-2f+3j-6£)= 14

So, ran= 14

n=-2+3] -6k
= t-2)" + (3)° + -6

Dividing equation {i] by |E| = hoth the sides,

2 {-2f+ 3j - 6!2) L4

7 =3
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Given, direction ratios of perpendicular from origin to a plane is 12, - 3, 4
So,

Mormal vector = 12/ - 3} +

R=120-3] + 4k

7l = {12 + (-3)° +{4)?
- Jldad+a+16
- 169

|E| =13

Marmal unit vectar A

F

1 ol ad O
— 128 -3 + 4k
(e

Given that, perpendicular distance of plane from origin is 5 unit.
= d =5 unit

We know that, equation of a plane at a distance 4@ from origin and narmal unit
vector £ is

rfi=da
So, vector equation of required plane is

- fl2+ 3 = 4 -~
rl—i-—j+—%&|=5
13 13 13

F‘ut,?=xf+yj+z.f2

{xf+}”}+zﬁ2)[%f—i'ﬂ+i§]=5

13 13
o820l
lzx—iy+iz=5

127 137 13
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Given equation of plane is

N+2v4+3z-6=0
{Xf+yj+zﬁ2){f+25+3ﬁz)—6=ﬂ

F.{f+2j‘+3£)=a ---1i)
rn=6

5o, E=f+25+3kﬂ

- 2 2 2

7| = {07 +(2)° +(3)
=-/1+44+19

Rl - 57

Dividing equation (i} by J14, we get

Pl s f ek | = 2 - - - (i)
J4 0 147 4 J14
We know that, vector equation of a plane at distance @ unit fram origin
and normal to unit vector A is
ri=d - - - fiii)
Cormparing (i} and (i}, we get

Morm al unit vectar = 5/ = ! i 2 j+

14 14 14

3 i
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We know that, vectaor equation of a plane which is at a distance @ from origin

and norm al to unit vector & is given by
ri=d - - -{i)

Here, given d = 343 unit.
Let, 3= {pf+qj+r‘.f2)

“Where & is norm al vector,

Given that, 3 is equally inclined to the coordinate axes

If {,/m, n are direction cosines of #,
Here, I =m=n - - ~{ii)

We know that,

Zem+ni=1

PFifeit=a [Using fii}]

3 =1

p= L
7

So,f=m=h-=

1
Nel



bl
}; 3
Q. L
Fl 2
r 1
N=rm=s—-
|a| K]
Moy,
S=pl+q]+rk
o
2 =15
4
w B 4 S B G
SR
§=if+ij+iﬁ2
NI SR
Put the value of d = 3\5 unit and n=a='l—+L+— in equation [|],
NERENCIN )
vector equation of the required plane is
S L AT
r.E(a+3+k)—3«ﬁ
F{f+}+.f<ﬂ)=9
x+y+z="9
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Here, we have to find equating a plane passing through A[l,E,l] and perpendicular
to line joining 5[1, 4,2] and C[E, 3,5].

We know that, the vector equation of a plane passing through a point 2 and perpendicul ar

to vectar £ is given by,

[F-3)n=0 -—-fi)

ere,§=f—25++’2

=&

o I

= Position vector of © - Position vector of &
- 2?+3}+5ﬁ2)-{f+4}+2ﬁ2)

=2 +3]+5k -0 - 4] -2k

n=i-j+3k
Put, & and # in equation (i},
Yector equation of plane is

[ .'+Ej+.f<” {'—j+3.f<) 0
F{.'—j+3.f<) {.'+Ej+.f<){ —j+3.f<)—lil
rp- T3] - [+ R Y+ ()] -0
Fli-J+ak)-[1-2+43]-0

Pl -J+ak)-(4-2) -0

{ .

-7+ 3k) 2-0

F.{f-j+3£)=2 - - - {ii}



7| = 07 + (-0 + ()
s fizia0

’ : - 2 ,
So, perpendicular distance of plane from origin = —— units
11
Equation of plane, F.{f “ g 3.f<ﬂ) =2
Equation of plane, x—y+3z-2=10
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We know that the vector equation of a plane at a distance
"n" from the origin and normal to the unit vector nis Ton= 8]
Vector normal to the plane is n = 27 - 3T+ 4k
The unit vector normal to the plane is
n= 2 - 3 T+ 4 R
Vei+-7+42 2Ze—nT+a? T 2Ra(—3)7+47
sh=—_2 73 F.__4 7
Vya+o+16 J4+9+16° J4+9+16
- 2 = i = 4 r
=n= i- i+ k
V29 V29 V29
. &
Here, giventhat p=——
V29

Thus, the vector equation of the plane is

F-[ET— ENI 4E]= 6
vy29 Y297 29 V29

The Cartesian equation of the plane is

2 7.3 5, 4 IE]: &

vy29 297 29 v29

2x___3y . 4z ]: &

vy29 23 29 29

[thza].[

=

==r[2}{—3~,x+42 __6
yae yae

*2x—3yt+t4dz =6
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The Cartesian equation of the given plane is
2x—3y+4z—6=10.

The abowve equation can be rewritten as

2x—3y+4z =6

Therefare, the vector equation of the plane is
(xi+vj+zk).[2T-37+4k) =6

=7 (27-37+4K) =6....(1)

We know that the vector equation of a plane at a distance

-

"n" from the origin and normal to unit vector n isr-n=p

We hawe, n= 2?— 3T+ 4?.

Thus Inl=y22+(-3)2+4% = /29

Dividing the equation (1) by |nl =29, we have,

F_[EI—EJ+4K]: 3
NEE NEE

Hence the normal form of the equation of the plane is

F-[ 2 §__3 7, 4 IE]= &
V29 V29 V29 VY29
Hence the perpendicular distance of the

origin from the plane is p=i.

V29





