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The Plane 29.8 Q1

Given, equation of plane is

2x -3y +z=10 --- i}
We know that equation of a plane parallel the plane [|] is given by
2x -3y +Z+4=10 - - - i)

Given that, plane (i} is passing through the point {1,-1,2) so it must
satisfy the equation (i},

zf1)-3(-1)+([2)+2=0D
2+3+2+4=0

7+4=0

A=-7

Put the value of 4 in equation (i),
2w -3y +z-7=10

So, equation of the required plane is,

2 -3y +z=7
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Given, equation of plane is

Floi-3j+sk)+2 -0 S

We know that equation of a plane parallel to the plane [|] is given by
Flei-3j+sk)+a-0 S

Given that, plane [ii] is passing through vector {3."ﬂ+4j—.f2) so it must
satisfy equation {ii],

{3?+4j-£)[2f-3j+5ﬁ2)+1=u

G2+ {493+ )5} +2 -0

6E-12-5+412=10

-11+4=0

A=11

Put the value of 4 in equation (i),
F.[z?-a}+5£)+11=u
Equation of required plane is,

F.[z?-a}+5£)+11=u
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We know that, equation of a plane passing through the line of intersection of two planes
N +hy +oz+dy =0 and a5 + by + 0,2 +dn = 0 is given by

(ape + by + oz +dy)+ A2 [apx + by + 0z +d,) =10

Given, equations of plane is,

2x -Ty+4z-3=0 and
axw -by+4z4+11=0

So, equation of plane passing through the line of intersection of given two planes is

(2x -7y +4z-3)+2(3x -5y +4z+11) =10
2 -Fy+4z-3F+3Ax-SAly+4LZ+118 =10
2438 +y [T -5+ Z[4+42)-3+112 =0 ---{i)

Plane (1) is passing through the points (-2,1,3), so it satisfies the equation (i),

(-2){z+32)+[1){-7-52)+[3) (4 +42)-3+112 =D
—4-64-7-52+12+124-3+112 =0
-2+122 =0
122 =2

2

==
12

A=

0| =

Put 2 in equation (i),
xf{2+38)+y [-7-82)+z(4+48)-3+112 =10
E's 2+E + —?—E + = 4+i —3+£=D
B B B B
12+ 3 -42 -5 24+ 4 182+11
X + + =z - =0
B B ] B

15 47 28 7
-—W¥+—ZzZ-—=0
& & & &

Multiplying by 6, we get
18 - 4¥y + 28z -7 =10
Therefare, equation of required planeis,

18% — 47w + 282z =7
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We know that, equation of a plane passing the line of intersection of planes

ra,=d, and ra, =d, is given by

F.(a+in_"2)=d1+id2

So, equation of plane through the line of intersection of planes F.(f + 3} - xé‘) =0

and F.{j+2.f2) = 0is given by
F.[{f+3}—£)+x(}+2£)]=u - - i)
Given that plane [|] is passing through the point {2.'?+j—.f<ﬂ), =0

{2f+j-£)(f+3j-£)+A{2f+j-£){j+2£)=|:|

() (1) + (0 (3) + (-1)(-1) + 2[{2){0) + (1) (1) + (- 1) (2} ] = 0
(2+3+1)+af1-2)=0

f-A=0

A=6

Put 2 in equation fi},

F{F+3}-£)+Aﬁ+2£”=u

.F+3j_£+aﬁ+zq}=u

i)

F.[?+3j-ﬁ2+aj+12ﬁ2]=u
F.[?+9}+11ﬁ2)= 0

So, equation of required plane is,
F.[?+9}+11ﬁ2)= 0
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We know that, equation of a plane passing through the line of intersection of
S+ +oz+dy =0 and awx + bov +CcxZ +d2 = 0 is given by
(a3 + by +c1z+dq)+ Afaax + by +Cz+d3) =0

So, equation of plane passing through the line of intersection of plane
2x -y =0 and 3z-y=10Is

(2w -y)+a(3z-y)=0

2 -¥4+3iz-Ay =10

xf2)+y(-1-2)+z[32)=10 --- i}

We know that, two planes are perpendicular if
3, + b, +oc, =10 - -~ i)

Given, plane i) is perpendicular to plane
4x +Gy -3z =18 - - - {iii}

Using (i} and (i} in equation (i},
@+ -1-2)fs) + (34)(-3) = O
B-L5-L5i-91i=10

I-14i =10

—14% = -3

3
14

A=

Put the value of 2 in equation (i},

2x+y[-1-2)+z[31) =0

2X+y[—1—%]+2.3[%]=0

~14-3Y o9z
Y| T 14

2X+y[—%]+g—z=lj

0

14
Multiplving with 14, we get
28x -1¥y +9z=10

Equation of required plane is,

28x -1¥y +9z=10
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We know that, the equation plane passing through the line of intersection of
plane sy + by +oyz +dy =0 and a5 + by + 052 +d5 = 0 is given by

(a3 + by +c1z+dq)+ Afaax + by +Cz+d3) =0

Here, equation of plane passing through the intersection of plane
¥+2v +3z-4=0and 2x +y-z+5=0 iz given by,

[v+2y +3z-4)+a(2x +y -2 +5) =10
N+2v+32-4+24x + Ay - Az +584 =10

xft+2a)+yv(2+2)+z{3-2)-4+52=0 ---{i)

We know, that two planes are perpendicular if
33 + by + oo, = 0 - - - {ii)

Given that plane (i) is perpendicular to plane,

Ex +3y —6Bz+8=0 - - - {iii}
Using plane (i} and (i)} in equation (i},
(S){1+22)+(3)(z+2)+(-6)(3-2)=0D
E+104+6+34-128+064 =10

-7+194 =0
192 =7

Put value of & in equation i),
xfl+22)+y[2+2)+z[3-2)-4+51=0

X 1+E + 2+i + =z 3—1 —4+§=D
19 19 19 19
19+14 3B+7 SF-TF-¥6+ 35
X + +z =0
19 19 19 19
33 45 50 41
Kl—=|+¥|—|+2|—=|-—=0
19 19 19 19

Multiplying by 19, we get

334+ 45y + 50z -41=10
Equation of required plane is,

33x+ 45y +50z-41=10
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We know that, equation of a plane passing through the line of intersection of
planes aw + &y +0yZ+dy = 0 and a,x + by + 02 +d5 = 0 is given by,

(a3 + by +c1z+dq)+ Afaax + by +Cz+d3) =0

So, equation of plane passing through the line of intersection of planes
¥+2v +3z+4=0andx -y+z+3=0Is

[v+2y +3z+4)+A[x-y+2+3)=0
xfl+A)+y[2-A)+z[(3+2)+4+32=0 - - - i}

Equation (i} is passing through origin, so
(D)(1+2)+(0){2-2)+[0){(3+2)+4+3(2) =0

0+0+4+0+4+34=10
3It=-4

Put the value of 2 in equation (i},
*l+ A)+y[2-A)+z[(3+2)+4+32=0

X[l—i]+y[2+i]+z[3—i]+4—E=III

3 3 3 3

X[—B_4]+y[6+4]+2[g_4]+4—4=III
3 3 3

_i+_1|:|}f'+5_2=|:|
3 3 3

Multiplying by 3, we get

-x+10y +5z =10
x¥-10y -5z =10

The equation of required plane is,

x¥-10y -5z =10
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We know that equation of plane passing through the line of intersection of
planes ax + &y +0yZ+d) = 0 and apx + by + 02 +d5 = 0 s given by,

(ape + by + oz +d) )+ A [ax + by +cz +d,) =10

So, equation of plane passing through the line of intersection of planes
w-3w+27-E5=0and 2x - v +3z-1=01is given by

[¥-3y+2z-5)+Afex-y+3z-1)=0
xfl+22)+y [-3-A)+z(2+31)-5-1=0 ---{i}

Plane (i} is passing through the point [1,-2,3) so,

(1)(1+24) +{-2)[-3-2)+(3)[2+34)-5-2=0D
1+28+6+28+6+98-5-4=10

5+124=10
124 = -8
1--2
12
i--2
3

Put the value of 2 in equation i},

xfi+za)+y(-3-2)+z(2+32)-5-2=0
X{1—1J+y[—3+EJ+Z{E—EJ—5+E=III
3 3 3 3
[3-4] [-9+2] [6—6]—15+2
X + +Z|— =0
3 3 3 3

By
3

1 7
oL oy -
X 3y+z[ ]
Multiplying by {-3),

X+T¥+13 =10
{Xf+yj+2§)(f+?j)+13=ﬂ

F(f+?j)+13= 0
Equation of required plane is,

Fll+7i)+13-0
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We know that, equation of plane passing through the line of intersection of
planes aw + by + oz +dy =0 and gzx + b2 + 022 +dz = 0 is given by

[ap +by + oz +d )+ A a0 +byy + oz +d;)= 0

So, equation of plane passing through the line of intersection of planes is
¥+2v +37-4=0 and 2x + ¥ -z +5 =10 iz given by,

[v+2y +3z-4)+a(2x+y -2 +5) =10
xfi+22)+y[2+a)+z[3-2)-4+51=0 - --{i)

We know that two planes are perpendicular if
313 +bybo + 0o = 0 - - —{ii)

Given that plane {i} is perpendicular to plane,
Ex +3y +62+8=10 - - —{iii}
Using (i} and (i) in equation (i},

(s){1+22)+(3)(z+2)+(6)(3-2)=0D
E+102+6+32+18-64 =0

29+7F4=10
TA=-29
29
A==
7

Put the value of & in equation i},

xfi+22)+y[2+a)+z[3-2)-4+51=0

LB 29 29 145
X¥ll-—|+¥V|2-—|+Z2|3+—|-4-——=10
7 7 7 7

7 - &8 14-20 21+2903-28- 145
X + + =z =0
() (555 = (575

{51} [ 15} [EDJ 173
¥|-—=—|+y|-=|+z|—=—|-—>=0
7 7 7 7
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FG+30+6=0 and ¥ (3 -j-4)=0
T+3p+6=0,3x-p-4d4z =10
r+3p+ 6+ A(3x-p-4z1=10

l+ 30+ p53-D+Azi+6=10

| :

|,j(1+3ﬁ}1+(3—£)3+.4/1.3 -

Disgtance from origin to plane =

36= (1430 +(3- A +(44)
=1+64+08 4064+ 4" +164°
26 = 26.4°

A=1

A==l

Case:l A=1
r+3p+6+1|3x—p—-4z =10
dr+dp-dz+6=10

Case  24=-1
T+3p+6-113r—p-4zi=10
dr-dy—-4z-6=10
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We know that equation of a plane passing through the line of intersection of
two planes ax + by +0Z2+d, = 0 and aux + b + 0.2 +d5 = 0 is given by

(ape + by +cz+d )+ A{ax + by +cz+d,) =10

So, equation of plane passing through the planes 2x + 3y -z +1= 0
and x +y-2z+3=10 s

[2v +3y - z+1)+ A +y -22+3) =10
x[2+A)+y (3+A)+2[-1-22)+1+32 =10 ---{i)

We know that two planes are perpendicular if
3, + b, +oc, = 0 - - ~{ii)

Given, plane [i] is perpendicular to the plane,
W -—y-2z-4=0 - - —{iii}
Using (i} and (i) in equation (i},

(Zfz+A)+{-1){3+2)+({-2){-1-22)=0
B+31-3-2+2+41=10

61+5=0

64 = -5

PR
6

Put the value of 2 in equation (i),

xfz+a)+y(3+A)+z[{-1-22)+1+32 =10
5 g 10 15
X¥|l2-—|+¥|3-—|+Z|-1+—([+1-—=10
& ] & &
12-& 18-& -6+10 B-15
X + + =z + =0
5] () 2[5

?_X+ﬂ+4_z_i=lj
&] &] &] B
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We know that, equation of a plane passing through the line of intersection of plane

ro-d;=0andrn,-d,=0is

[Fri-d)+afrm-d)=0

So, equation of plane passing through the line of intersection of plane F.(f +2) +3.f2)— 4=10

and?.{2f+f—£)+5= Ois given by

[‘,{f+2}+3£)—4}+A[F.{2f+}-£)+5]= d

[[?+2}+3ﬁ2)+1{2?+}-£”-4+51=|:| - 1)

We know that two planes are perpendicular if

iR =0 - - - {ii)

Given that plane (i) is perpendicular to plane

F.{5?+35-6£)+8=D — — - {iii)

Using (i} and (i} in equation (i},
[[?+zj+3£)+A(2f+}-x2m55‘+3j-5£)=|:|
[?[1+21]+j[2+1]+£[3-1]][5?+3}-6£)=|:|
(1+22){s)+(2+2)(3) +[3-2)[-6)=0D

S+108+6+32-18+64 =10
191 -7 =10

-
19

A=

Put value of 2 in equation [i},

il

.[{f+2}+3ﬁ2)+1[2?+}-£)]-4+51=|:|
r f+2}+3£+ﬁf+ij—ikﬂ -44+5 i =0
i 13 19° 19 19
a0l sand oo esepas
Fl—-+ - =0

19 19 19 19
= 33 + 457 + 50k —E=D

19 19

Multiplying by 19,
F{33f+45}+5m2)— 41=0
Equation of required plane is,

F{33F+45}+50x2)- 41=10
33x+45y+502—41=0
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The equation of a plane passing through the intersection of
ro(i+j+k=6andr - 2T+3]+4)=-5is
[F-(+]+K—6]+Ar- 21 +3]+4K)+5]=0
=% T QL+ 2N+ (1430 + (L +40k] = (6 - 5A)...(1)
= [0+ ]+ ZK] (14200 + (L + 3R]+ (1 +40K] = (6 - 58
= [l +2A+ vl +30+ 2L+ 48] =(6 —5M...(2)
The requried plane also passes through the point(1, 1, 1).
Substiuting x = 1w = 1,z = lin equation (2), we have,
Ix{1+20+1=x{l+30+1=x{1+40)=(6-5n
= 1+2A+1+3A+1+40=6—-5A
= 3+90=6-5A
= 14n=6-3
= 145 =3
3

:}\:_

14

Substituting the value a = % inequation (1), we hawe,

- 3 . 3 . 3 = 3
i+ == +|1+3]| = ||T+|1+4|—=— =|g-5|-=-
' [[1 2[14”' [1 3[14”J [1 4[ 14”4 [6 5[14”
-~ [20~, 23~ 26+]_ 69
el ey e = 2
=r[14' 147 14k] 14
=r.[20i+237+26k] =69
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We know that, equation of the plane passing through the line of intersection of planes

Fry-dy=0and rhs—ds =0 is

[Fri-a)+afrnz-d.)=0

So, equation of plane passing through the line of intersection of plane F.{Ef +7 +3.f<ﬂ) -7=0
and F.{2f+5}+3.f<ﬂ)— 9 =10 isgiven by

[F.(Ef+f+3§)—?}+A[F.{2f+5j+3£)— 9} -0

F[{zhj+3ﬁ2)+x(2f+5}+3£”- 7-94=0

F[[2+21]f+[1+51]j+[3+3ﬂ.]ﬁ2]-?--;u=|:| - -~ i}

Given that plane (i) is passing through

{2f+f+3.f2), S0

(27 + J+3k)[(2+22)  + {1+52) f+ 3432}k |- 7-92 -0

(2){z+z22)+ (1)1 +54) +[3){3+32)-7-92=0D
4+42+1+54+9+94-7-91=0

91+7=0

91 =-7

2=-L
g

Put value of 2 in equation i},

Fllz+2a) +(1+52)j+ (343K ]-7-92-0

r. [2+E]f+[1-§]j+[3-E]k’}-?+E=|:|
L 9 9 9

: [18-14];+[9-35Jj+[2?-21}5}_?”=D
NE 9 9

;. [i]r_%ﬁ%}u:u
=] =] =]

Multiplyving by [g], we get

F[z?- 13}+3ﬁ2]= 0
Equation of required plane is,

F.{z?-13}+3£)= 0
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The equation of the family of planes through the intersection of planes
Sx-y+2z=dandx+v+z=2Is
[Bx-y+2z-4)+h(x+y+2z-2)=0........ (i)

If it passes through (2, 2, 1), then
[6—2+2—4)+1[2+2+1—2)=D

—a=-2

3

Substituting A = —% in (i) we get,7x -5y + 4z = 0 as the equation of the required plane.
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The equation of the family of planes through the line of intersection of planes
x+y+z2=1land 2x+3y+4z=5 5,

[(+y+zZ-1]+A[2x+3y+42-5)=0.......... (1)

[(2h+1)x+ [3A+1)y+[4h+1)2=5"+1

It is perpendicular to the plane x-y +2 =0,
2R+ 1))+ 3R+ 1)[-1)+ [4A+1)[1) =5A+1
=2A+1-3A-1+4A+1=5A+1

:>l=—l
3

Substituting A = —% in (i), we get,x-2z+2 =0 as the equation of the required plane

and its vector equation is FI:(T - l?:) +2=0,

The equation of the family of planes parallel to F.(T+J+k) = 2 is,
FT+F+ky=d....... (i)

If it passes through [a, b, cj then

(ai +bi+ k@i + j+ k)= d
=a+b+c=d

substituting a+b+ c=din (i), we get,

F.(T+3+E]I= a+b+c

®x+y +2=a+b+cas the equation of the required plane.





