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Ex 29.1



The Plane 29.1 Q1(j)

Given three points are,
(2,1,0),(3,-2,-2) and (3,1,7)

We know that, equation of plane passing through three points is given by

X=Xy ¥k Z-Z
o= Xy ¥a-¥y Zx-Zy|=10
Wz - My Fa- ¥y Z3 -5

-2 w-1 =z-0
3-2 -2-1 -2-0(=20
3-2 1-1 7-0

v -2 yv-1 =z

1 -3 -2[=fx-2){-21-0)-(y-1){7+2)+z[0+3)=0D
1 o 7

=-Z21lx+42 -9 +94+3z=10
=-2lw-9v+3z+51=10
Dividing by - 3, we get
Equation of plane, Tx+3y -z -17=10

The Plane 29.1 Q1(ii)



Given points are,
(-5,0,-6),(-3,10,-9) and (-2, 86,-6)

We know that, equation of plane passing through three points is given by

MN-xy VoY ZI-E
e — Xy ¥az-¥p Zz-2Zy|=0
Wa— X1 Mz-¥1 E3-5

x¥+5 w-0 zZ4+06
-2+5 10-0 -9+6(=0
-2+5 6-0 -6+6

W +5 v Z+6
2 10 -3 (=0
3 & 0

(v +5)(0+18)-y[{0+9)+({z+6){12-30) =0
(¥ +5){1B) - ¥ [9)+ [z +B)[-18) =D
18x +90- 9y - 18z -108=0

Dividing by 9, we get

Equation of plane, 2x -y -2z -2=10

The Plane 29.1 Q1(Gjii)

Given three points are,
(1,1,1),{1,-1,2) and {-2,-2,2)

We know that, equation of plane passing through three points is given by

H-Xy V-V ZI-4
o= Xy ¥a-¥y Zx-Zy|=10
Wz - My Fa- ¥y Z3 -5

-1 yv-1 z-1
1-1 -1-1 Z-1]=0
-2-1 -2-1 2-1

-1 ¥-1 z-1
1] -2 1 (=0
-3 -3 1

(¥ -1){-2+3)-[v-1)[0+3)+{z-1)f0-6)=0

(- 1)(1)- - 1)(3) +{z- B (-8) = 0
¥-1-3w+3-6B2z+6=10

N-3Jw-BZ+8=0

Equation of plane is, x - 3y -6z +8=10

The Plane 29.1 Q1(iv)



Given points are,
(2,3, 4),(-3,5,1) and (4,-1, 2)

We know that, equation of plane passing through three points are given by
Xy Woyy ZI-E

Pro =Xy ¥a-¥y Zz-Zy|=10
- My Fa-¥y Za- 4

N=-2 y-3 zZ-4
-2-2 5-3 1-4|=10
4-2 -1-3 2-4

v -2 y-3 Z-4
-5 2 -3 |=0
2 -4 -2

(v -2)(-4-12)-[v-3){10+6)+[z-4){20-4)=0D
(% - 2){-16)- (v - 3){16)+[(z-4)[16) =D
-lex +32-16y +458+ 162 -64=10

-lex -16¥+16Z+16=10
Dividing by (-16), we get,

Equation of plane, x +y -z -1=10

The Plane 29.1 Q1(v)

Given points are,
(0,-1,00,(3,3,0) and (1,1,1)

We know that, equation of plane passing through three points is given by

M-y M-V £E-E
e — Xy ¥az-¥p Zz-2Zy|=0
Wa— X1 Mz-¥1 E3-5

w -0 ¥+1 z-0
3-0 3241 0-0f=0
1-0 1+1 1-0

v v +1 Z
3 4 0)=0
1 2 1

xf4-0)-[y+1){3-0)+zf{6-4)=0
4 -y +1)(3)+ z[2) =D
4y -3y -3+ 2z=10

4y -3y +22-3 =0

Equation of plane is, 4x -3y +2z -3 =0



The Plane 29.1 Q2

YWe have to prove that points
[III, - 1,—1], [4, E, 1],[3, 9,4] and [—4, 4, 4] are coplanar,

First we shall find the equation of plane passing through three points:
(0,-1,1),{4,5,1) and (3,9, 4)

YWe know that equation of plane passing through three points is given by

X=Xy ¥k Z-5
o= Xy ¥a-¥) Zx- =10
a— My Fa- ¥y Z3- 5

-0 ¥+1 Z+1
4-0 541 1+41|=20
3-0 941 4+1

o+l Z4+1
4 B 2 |=n0o
3 10 5

xf30-20)-(v+1)(z0-6)+(z+1){40-18) =D
1ox - (v +1){14)+ [z +1)(22) =0

10x - 14y - 144+ 22z + 22 =10

10x - 14y + 22z +8 =10

Dividing by 2, we get

Ex -7y +1lz+4=10 ---fi)

Now, for the fourth point (-4,4,4) put x = -4, ¥ = 4, z = 4 in equation [i},

S(-4)-7(4)+11{4)+ 4=0D
—20-28+444+4=0
—48+48=0

0=0
LHE = BRHE

Since, fourth point satisfies the equation of plane passing
through three paoints
So, all four points are callinear

Equation of common plane is, 5x -7y +11lz+4=10

The Plane 29.1 Q3(i)



Given, four points are
(0,-1,0),{2,1,-1).{1,1,1) and [3,3,0).

Maw, first we find the equation of plane passing through three points:
(0,-1,0),(21-1), (1.1,1)

YWe know that equation of plane passing through three points is given by

K=Ky ¥V-¥ Z-E
o= Xy ¥a-¥) Zx- =10
a— My Fa- ¥y Z3- 5

v -0 w+1 =z-0
2-0 1+1 -1-0|=10
1-0 1+1 1-0

oo+l Z
2 2 -1=10
1 2 1

xfz+2)-{y+1){2+1)+zf{4-2) =0
X[4]—[y+1][3]+2[2]=0
dw -3y -3F3+2z =10

4y -3y +22-3=0 -—-i)
Put, » =3, ¥ =3, z =0 in equation (i}, we get
4w -3y +22-3 =0

4(3)-3({3)+2(0)-3=0
12-9+0-3=0

12-12=10
0=0
LHE = BHZ

Since, fourth point satisfies the equation of plane passing
through three points,
Hence, four points are coplanar

The Plane 29.1 Q3(ii)



Given, four points are
(0.4,3),(-1.-5-3).(-2,-2,1) and {1,1,-1)

First we shall find the equation of plane passing through three points:
(0,4,3).{-1,-5-3),(-2,-2,1)

We know that, equation of plane passing through three given points is,

K=Ky ¥V-¥ Z-E
o= Xy ¥a-¥) Zx- =10
Wa— M Fa- ¥y Z3- 5

¥-0 y-4 zZ-3
-1-0 -5-4 -3-3
-Z2-0 -2-4 1-3

1]
[

xf1e-36)-{v-4){z-12)+(z-3)[6-18) =D
x[-18) - {v - 4){-10)+ [z - 3)[-12) =D
-18x +10y - 40-12z+ 36 =0

-18x +10yv - 12z -4 =10 ---{i}
Put, x =1, ¥ =1, z = -1 in equation {i),
-18{1)+10{1)-12{-1)-4=10

-18+10+12-4=10

-22+22=10

0=0
LHE = BHZ

So, fourth point {1, 11—1] satisfies the equation of plane passing

through three points,
Hence, four points are coplanar





