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The Plane Ex 29.9 Q1

we know that distance of a point 3 from a plane r.hr-d =0 is given by

Lhit

Here, 5=2f—j—4.f2 and
plane F.{3F-4j+12ﬁ2)-9= 0

ra-d=0
So, required distance

{2?-}-4!5)[3?-4}+12ﬁ2)-9

Y3 + (47 + 12)°
B+ +(1(2e)-9
Y9+ 16 + 144
_|B+4-458-9

N ‘
_ 47
13

ﬂ Lrits

Required distance is % units
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We know that, distance of a point 3 to a plane F.r-d =0 is given by

---{)

Let & be the distance of point {f—j+3.f2)

from the plane F.{Ef+25—?£)+9 =0, then

) [?-j+3ﬁ2){5?+2}-?£)+9
JE (2 + (-7)°
(=) + {-1)(2) + {3)(-7) + 9
W25+ 4+ 40
|s-2-21+9
T
R
I
Df% units - - - {ii)

[LJ sing equation [|]:|

&gain, let o, be the distance of point {Bf +3]+ 3!2) fram the plane

F.{Ef+2}—?ﬁ2)+9 =0, then, using equation (i}, we get

- {3?+3}+3£) {5?+2j‘- ?£)+9‘
ey @) + (-7)°
_|3) {5+ (3)2) + (3){-7) + 3
2B+ 4440
J15+6-2140
-
R
I
=% units — —  fiii)

From equation [ii] and {iii)
D, =0,

Distance of point (f—j+3.f<ﬂ) fram plane F.(Ef+2}— ?£)+9 =0

= Distance of point {3f+3}+3.f2) fram plane F.{Ef+2}—?kﬂ)+9 =0
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We know that, distance of a point [Xl,yl,zl:] from a plane ax + by +cz+d = 0 is given by

_ |ax1 + by, +czy +G"|

n g
| ~.‘l'5~2+bz+c2 | {']

So, distance of point [2, 3,—5] from the planex +2y - 2z-9=0is given by

b - ‘2+[2}[3]-2{-5}-9‘

| 7+ 27+ (-2 |
Z2+6+10-9

Ji+4+ 4
#
N

]

[U sing equatian [|]:|

3

D=3 units
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Given equation of plane is

X+2y -22+8=0 -—- i)

We know that, equation of the plane parallel to plane [|] is given by
X+2y -2z+4=10 - - - {ii)

We know that, distance (D) of a point [x,,v,, z,) from a plane ax +by +cz+d =0

is given by

o

=|axl+by1+czl+d| — i)

| x.l’.:‘.v2 +b% 47 |
Given, O = 2 unitis the distance of the plane (i} from the point {2,1,1), so
Using i},

2_\2+[2]{1]-2(1y+1

e e
5 2+2-2+41
5o 2\%1

Squaring both the sides, we get

4=[2+A]2
9
36 = {2+ 2)°
2+1=16
= 2+4=06 o 2+4=-06
= A=4 or A=-8

Put 2 =4 in equation i),
N4+2v-2Z+4=0

Put 2 = -8 in equation (i},
N4+2v-2z-8=10

Hence, equation of the required plane are
N4+2v-2Z+4=0
N4+2v-2z-8=10
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We know that distance (D) of a point (x,);, 2;) from a plane ax +by +cz+d =D

is given by

‘axl +hy, +cz +ad

&+ (0 + (o)

o=

-

Let O, be the distance of the point {1,1,1) from plane 3x + 4y -12z+13 =10,

so using i}, we get

o[BI - 12 4
Jor+ (47 12 |
) 3+4-12+13‘

Y9+ 16 +144
| 8
4169

g . .
D = unit -
E units [u]

Let D, be the distane of a point {-3,0,1) from the plane 3x + 4y - 122 +13 = 0,

50 using equation i},

_ ‘[3} (-3)+ (4} (0) - 12(1) + 13
S+ (4 + (-12)?
|ro+0-12+13
| J9+4+144 ‘

‘ Jen
g .
Dy = o7 units - — - fiii}
Hence, from equation (i} and {iii)
D, =0,
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Given equation of plane is
¥-2y+2z-3=10 ---i)

We know that, equation of a plane parallel to plane [|] is given by,
-2y +27+4=10 - — - fii}

We know that distance (D) of a point (x,¥,, 2,) from a plane ax +by +cz+d =10

is given by,

D=‘axl+by1+czl+d (i)

| J[a]z +b% 47

Given that, distance of plane (i} from a point {1,1,1) is one unit, so using fiii},

{1]-2{1]+2[1]+1‘

Jo + (-2 + (2
1-2+2+4

W1+ 4+4

1+A‘

N

3

1+A‘

Squaring both the sides,

2
1%
o= f1+2)°
1+.4=123
= 1+4=3 ar 1+4=-3
= =2 or = -4

Put the value of 2 in equation [ii] to get the equations of required planes,

X-2¢v +2Z+2=10
N-2v4+2Z-4=0
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We know that, distance (D) of a point (x,,y,,7;) from aplane ax +by +cz+d =0

is given by,

_ |ax1 +hy, +cz +ad

o
| «,lraz+bz+c2

---{)

So, distance of point {2,3,5) from xy-plane {we know that equation of xy-plane is z = 0)

is

(2){0) + (3){0) + (5) (1) + O
JOY + (o) + (1)
O+0+5&

SJO+0+1

[USing [|]:|

= 5 unit

Distance of the point {2,3,5) from xy-plane = 5 unit
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We know that, distance [.D] of a point 3 from a plane rr-d = 0is given by,

---0)

So, distance of point {3f+3j+3§) from plane F.{Ef+25+3kﬂ +9=0Iis

{3?+3}+3£){5?+2}+3£)+9‘

JE7 (2 4 (7
(3){5) +(3)2) + (3) {-7) + 9
W25+ 4440
15+6-21+9

N

| 9
J78
Therefare, required distance is

= i Lrits

NiT
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Digtance of point1,1,1) from origin is ik

Distance of point(1,1,1) frorm plane is i

#

Xﬁ:ﬁ

1+4
Product =

%
|1+ /1|= 5
g0 A=4 or -f
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Consider
Ix—4y+12z-6=0
4x+3z-T7=0

rrcl—E:l}'l—czl—d|
‘\Ilrﬂ':—EJ: +c |
3 -4y +12z -6
B+ (~4) 4127
3 -4y +122 -6
169
3 -4y +12z -6
13

D =

- (@)

The distance of a point (x;. 3.z, ) from the plane 3x—4

¥+12z—-6=0 is

The distance of the point | x;, 3. 7, ) from the plane 4x+32z-7=0is

@+ +cz)+d
ulrar:—E:l:—c:
4x,+ 3z -7
Jii o3
4x,+ 3z -7
25
A +3z 7
5

D, =

Since the point (x.)y.z ) are equidistant from the planes

3x—4y+12z—-6=0and 4x+3z-7=0
So

D, =D,
|3, -4y, +122, -6 _|4_‘c1—321—'.-“
| 13 B 5
ing—43+127 -6 4x 437, -7
13 B

Taking positive sign
3 -4 +12z -6 4x+3z -7
13 - 5

155 —-203 + 60z —30=52x + 39z —91

375 +20),-21z -61=0
Taking negative sign

3 -4 +122, -6  4x+3z -7
13 - 5
153 —203 +60z, —30 =-52x, -39z + 91
671 —201,+997-121=10
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The equation of any plane passing through &(2,5%, —3)
isax—2)+hiy—-5S1+ciz+3=0....(1)

The abowve plane passes through the point B(—2, — 3,5}

and hence, we hawve,

al—-2-21+b{-32-5)+c(5+3)=0

= —4a—-8b+8c=0...02)

Again the required plane passes through the point C5,3, —3)
and hence, we hawve,

as—-29+b(Z2-5)1+c(—-3+3)=0

=3a-2b+0c=0...3

Sohving equations (2) and (3) by cross multiplication, we hawe,

a _ 4] _ C
(—B)mO0—(—2)=8 AxB-(—4 =0 (—Hx(—2)—3x(—8)
s_ 2 -_b __c _5
0+ 16 2440 28+24
a 4] C
:—:—:}\
16 24 32
a 4] C
— ===}
3733

=a=2ab=3xnandc=4xr

Substituting the above values in equation (1), we hawve,
AN -2+ 3N+ 4z +3) =0

Since x = 0, we have,

2i—21+3w—51+4(z+3=0
=28—4+3y—15+4z+12 =0

=2+ 3y+4z-7=0

Thus the equation of the plane is
2¥+3y+4z—-7 =0
The distance from the point P(7,2,4) to the plane is
axy; + by +czy+d
yai+p?+c?
2+3y+4z-—-7
2ieaiea
2xT+In2+4x4 -7
y22+32442 ‘

=

.~ Distance, d=

= di72.4 =‘

_| 29
=dig24= Ner
= d,:l?__z__q_:, = 29 units

=aisayh
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Civenthat a plane is making intercepts —&,3 and 4
respectively on the coordinate axes.
Thus the equation of the plane is

X W o, Z _
—_6+?+? =1...(1)
We need to find the length of the perpendicular
from the origin on the plane.

If the plane % + % + % =1is at a distance 'p", then

=1.+1:1 @

8] a a] C
Comparing equation (1) with the
general equation, we get,
a=—6,b=3andc=4
Thus, equation (2) becomes,

Lzz 1 2+i2+i2
P (—6? 3% 4
Ll o4t16+9

o 144
=,L2=£

o7 144
ol 144

T

1






