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EXERCISE 29.1
QL.i.

Solution:

Given:

The three points are:

(2,1,0),(3,-2,-2)and (3,1, 7)

By using the formula, equation of plane passing through three points is given as:

K-—xy ¥-¥ Z-E
=M ¥z ¥y Iz Ey

3=y ¥az- k1 Z3- 4

-0

Now let us substitute the values.
-2 -1 z-0
3-2 -2-1 -2-0
3-2 1-1 7-n0

=0

-2 y-1 =z
1 -3 -z
1 o 7

=[{x-2){-21-0)-[{y-1){F+2)+z(0+3)=0

=-21x+42-9y+9+32=0
=-21x-9y+3z+51=0

Let us divide by -3, we get

Hence, the equation of plane is 7x + 3y —z — 17 = 0.

ii.

Solution:

Given:

The three points are:
(-5, 0, -6), (-3, 10, -9) and (-2, 6, -6)

By using the formula, equation of plane passing through three points is given as:
Moy KoK 2.4
e =y Ke- ¥y I Iy
- A1 Fa-¥1 Za- &
Now let us substitute the values.
x+5 w-0 zZ+06

-2+5 10-0 -9+6
-Z24+5 6-0 -6+46

=0

=0
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+5 ¥ Z+06
2 10 -3 (=0

3 & 0

Let us simplify, we get
[x+5){o0+18)-yf0+9)+(z+6)(12-30) =0

[ +5){18) -y [9) +[z +6)[-18) =0

18x +90-9y - 18z -108=0

Divide by 9, we get

Hence, the equation of planeis2x -y -2z -2 =0.

iii.

Solution:

Given:

The three points are:

(1,1,1),(1,-1,2)and (-2, -2, -2)

By using the formula, equation of plane passing through three points is given as:

X=Xy Y-V ZI-E
2=y ¥e—-¥y EZ-E

2= Fz— ¥ Zz- 5

=0

Now let us substitute the values.
x=-1 y-1 z-1
1-1 -1-1 2-1
—2-1 -2-1 2-1

=0

-1 ¥v-1 z-1
0 -2 1
-3 -3 1

-0

Let us simplify, we get
[x-1){-2+3)-{v-1)(0+3)+(z-1)[0-6)=0D

Po- 1) -ty -1 +(z-1(-6) =0
X-1-3v+3-62+6=10

X—3y-6z+8=0

Hence, the equation of planeisx —3y — 6z + 8 = 0.

Iv.
Solution:

Given:
The three points are:
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(2,3,4),(-3,5, 1) and (4, -1, 2)
By using the formula, equation of plane passing through three points is given as:

}{_

¥1

2_21

2=y Y- ¥y Iz 4
3=y ¥a- ¥y Z3- 5

E_XI

=0

Now let us substitute the values.

-2 y-3 Z-4
-3-2 L£-3 1-4=0
4-2 -1-3 2-4
-2 y-3 zZ-4

-5 2 -3 (=0
2 -4 -2

Let us simplify, we get
[x-2){-4-12)-(v-3)(10+6)+(z-4){20-4)=0
(% -2){-16)- (v -3){16)+{z- 4)f16) =D
-1l6x +32-16¥ + 48+ 162 -64 =0

-16x — 16y + 162+ 16 =0

Divide by -16, we get
Hence, the equation of planeisx+y—-z—-1=0.

\Y

Solution:
Given:
The three points are:
0,-1,0),(3,3,0)and (1,1, 1)

By using the formula, equation of plane passing through three points is given as:

=M K-V EZ2-E
a=M Fa-k1 Lz I

E_XI

y_

¥

Z- I

=0

Now let us substitute the values.

1-0

3
1

4
2

v v+l Z

1]
1

v -0 w+1 z-0
3-0 3+1 0-0
1+1 1-0

=0

-0
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Let us simplify, we get
xf4-0)-(v+1)(3-0)+z(6-4)=0
4x — [y +1){3)+ z[2) = 0
4y -3y -3 +2z=10

4x—-3y+2z-3=0

Hence, the equation of plane is 4x — 3y + 2z — 3 =0.

Q2.

Solution:

We have to prove that points (0, -1, -1), (4, 5, 1), (3, 9, 4) and (-4, 4, 4) are coplanar.
Now let us find the equation of plane passing through three point’s i.e.

0,-1,-1), (4,5,1),(3,9,4)

By using the formula, equation of plane passing through three points is given as:
K=Ky oK £2-E
l:z‘*’ﬂ ¥a—¥1 Zp-Zy=10

3= Fa—¥1 Zz- 5

Now let us substitute the values.
-0 v+1 zZ+1
4-0 5+1 1+1
3-0 9+1 4+1

=0

ooy +1 zZ+1
4 & 2
3 10 5

=0

Let us simplify, we get
xf30-20)-fy +1)(20-6)+{z+1){40-18) =0
10x - v +1){14)+ [z + 1) {22) = D
10x - 14y - 144+ 22z +22 =0
10x - 14y + 222 +8=0
Divide by 2, we get
SX-=Ty+1lz+4=0....... (1)

By using the fourth point (-4, 4, 4),

Substitute the values as X = -4,y =4, z = 4 in equation (1), we get
Ef-4)-7{4)+11(4)+ 4 =0
-20-28+44+4=10
-48+48 =0

0=0

LHS = RHS
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Since, fourth point satisfies the equation of plane passing through three points. So, all the

points are coplanar.

Hence, the equation of common plane is 5x — 7y + 11z + 4 = 0.

Q3.i
Solution:
Given:

Four points are:

0,-1,0),(2,1,-1),(1,1,1)and (3, 3,0)

Now let us find the equation of plane passing through three point’s i.e.
0,-1,0),(2,1,-1),(2,1,12)

By using the formula, equation of plane passing through three points is given as:

XXy K-y Z-F)
Wao -y ¥a—¥y Zo- 24
Wa—M ¥a-¥, Z3- 2

=0

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

=0

v v +1 Z
2 2 -1
1 2 1

=0

Let us simplify. we get

Now let us substitute the values.

xfz+2)-[v+1){2+1)+z{4-2) =0

xf4) -y +1)(3)+=z[2)=0
dw -3y -3 +2z =10
4x-3y—-3+22=0

4x -3y +22-3=0.......

By using the fourth point (3, 3, 0),
Substitute the values as x = 3,y =3, z = 0 in equation (1), we get

dw -3y +2z -3 =10
4(3)-3(3)+2[0)-3=0
12-9+0-3=10
12-12=0

0=0

LHS = RHS

Since, fourth point satisfies the equation of plane passing through three points. So, all the
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points are coplanar.
Hence, the equation of common plane is 4x — 3y + 2z — 3 = 0.

ii.

Solution:
Given:

Four points are:
(0, 4,3), (-1,-5,-3), (-2,-2,1) and (1, 1, -1)

Now let us find the equation of plane passing through three point’s i.e.

0,4,3), (-1,-5,-3), (-2,-2,1)

By using the formula, equation of plane passing through three points is given as:
K=Ky oK Z-EF
Wa—HXy ¥a—W¥y Z2-4
fra =41 ¥a—¥1 -4

=0

Now let us substitute the values.
x¥-0 wv-4 =z-3
-1-0 -5-4 -3-3
—2-0 -2-4 1-3

=0

# w-4 z-3
-1 -9 -6
-2 -6 -2

=0

Let us simplify, we get
xfle-38)-[y-4){2-12)+(z-3){6-18) =0
xf-18) -y - 4)(-10) +(z- 3){-12) =10

-18%x +10v - 40-12z+ 36 =10

-18x + 10y -122-4=0 .......... (1)

By using the fourth point (1, 1, -1),

Substitute the values as x =1,y =1, z = -1 in equation (1), we get
-18f1)+10{1)-12{-1)-4=0

-18+10+12-4=10

-22+22=10

0=0

LHS = RHS

Since, fourth point satisfies the equation of plane passing through three points. So, all the
points are coplanar.

Hence, the equation of common plane is -18x + 10y — 12z — 4 = 0.
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