28. The Plane
Exercise 28A

1. Question

Find the equation of the plane passing through each group of points:
(i) A2, 2,-1), B(3, 4, 2)and C(7, 0, 6)

(ii) A(C, -1,-1), B(4, 5, 1) and C(3, 9, 4)

(iii) A(-2, &, -6), B(-3, 10, 9) and

Answer

(i) A(2, 2, -1), B(3, 4, 2) and C(7, O, 6)

Given Points :

A=(2 2 -1)

B=1(3.4.2)

C=(7.0.6)

To Find : Equation of plane passing through points A, B & C
Farmulae :

1) Position vectors :

If A is a point having co-ordinates (a;, a5, a3), then its position vector is given by,
a=a;i+ a2j+a3§

2) Vector :

If A and B be two points with position vectors g & b respectively, where
d=a,i+a,j+ak
b = byi+ byj+ bak
then,
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B=b-a
=(by —a,)i+ (by— a,)j + (bs -
3) Cross Product :

If 7 & b are two vectors
@=a,i+a,j+azk

b=b,i+hj+bk

then,
I A
axb=\|a, a; a
b, b, b,
4) Dot Product :

If 7 & b are two vectors

@=a,i+aj+ak

b = byi + bj+ byk

then,

@b = (ay x by)+ (a x by) + (az x bs)

5) Equation of Plane :

If A = (3, a3, a3), B = (by, by, bs), C = (eq, ¢z, c5) are three non-collinear points,
Then, the vector equation of the plane passing through these points is
7.(AB x AC) = @.(AB x AC)

Where,

F=xit+yj+zk

Far given points,



A=(2 2, -1)

B=1(34,2)

C=(7,0,6)

Pasition vectors are given by,
a=2i+2j—-k
b=314+4j+2k

E=7i+6k

Now, vectors AB & AC are

=(7-2i+(0-2)j+(6+ 1k
+AC = 5i=2f+7k

Therefore,

s (8 2 B

BxAC=|1 2 3
§ =2 7

=i(2%x7—-(-2)x3)—j(1x7-5x3) +k(1x(-2)-5x2)
=20 + 8f — 12k

MNow,

@.(ABXAC)=(2x20)+(2x8) +
=40+ 16+ 12
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+ @.(AB x AC) = 68 --.-----.q(1)
And

F.(ABxAC) = (xx20)+ (yxB) + (2 X
=20x + 8y - 12z

# 7.(AB x AC) = 20x + By —12Z ++evree.20(2)

Vector equation of the plane passing through points A, B & C Is
7.(AB x AC) = a.(4B x AC)

From eq(1) and eq(2)

20x + 8y -12z =68

Thisis 5x + 2y - 3z = 17 vector equation of required plane.

(ii) Given Points :

A=(0,-1,-1)

B=(4.51)

C=(394)

To Find : Equation of plane passing through points A, B & C
Formulae :

1) Position vectors ;

If A is a point having co-ordinates (a;, a5, a3), then its position vector is given by,

d=ai+aj+ak
2) Vector :

If A and B be two points with position vectors g & b respectively, where

a@=ayi+a,j+ask



b= byi+ byj+ bsk

then,

AB=b-a

= (by — ay)i+ (b, — @;)j + (b3 — @)k
3) Cross Product ;

If 7 & D are two vectors
a=a,i+ajt+ak
b=h,i+b,j+bk

then,
|t gk
axb=la; a, a,
bl b2 b3

4) Dot Product :

If 7 & b are two vectors
a=a,i+a,j+ak
b=b,i+bj+ bk
then,

@b = (a, x b))+ (a, % b;) + (ay xb,)

5) Equation of Plane :

If A = (ay, a5, a3), B = (by, by, bs), C = (cy, €5, c3) are three non-collinear points,
Then, vector equation of the plane passing through these paints is

7.(AB x AC) = a@.(AB x AC)
Where, 2
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For given points,

A=(0-1,-1)

B=1(4,5,1)
C=1(3,94)

Position vectors are given by,

a=-j—k
b=4i+5j+k
=31+9j+4k

Now, vectors AF & AC are
AB=b—-a
4-0)i+(5+1)j+(1+1)k
+AB = 4i + 6j + 2k

LoE

AC=c—a
=(G-0i+(9+ j+ (@+1)k
4~ AC = 31+ 10j + 5k

Therefore,

e e B F K

ABxAC=14 ¢ 2
3 10 5

=i(6x5-10x2)—j(4x5-2x3)+k(4x10—3x6)
=107 — 14f + 22k

Now,



@.(4B x AC) = (0% 10) + ((—1) X (—-14)) + ((—1) x 22)
=0+14-22

=-8

+ @.(AB x AC) = —8 .........eq(1)

And

F.(AB x AC) = (x x 10) + (y % (—14)) + (z x 22)

=10x - 14y + 222

#7.(AB x AC) = 10x — 14y + 22z ----.--0(2)

Vector eguation of plane passing through points &, B & C is
7.(AB x AC) = a.(AB x AC)

From eqg(1) and eq(2)

10x-14y +222=-8

Thisis 5x - 7y + 11z = - 4 vector equation of required plane

(iii) Given Points :

A=(-2, 6,-6)
B=1(-3,10,9)
C=(-5,0,-6)

To Find : Equation of plane passing through points A, B & C
Formulae :
1) Position vectors :

If A is a point having co-ordinates (a;, a5, 23), then its position vector is given by,

d=a,i+a,j+ak
2) Vector :

sexclass24

If A and B be two points with pos

a=a,i+ azj+a3f?
b = byl + byj+ bsk
then,

AB=Db-a

= (by = a,)i + (b, — )] + (bs — a;)k
3) Cross Product ¢

If 7 & b are two vectors

a=ai+ a2j+aafc

b= byi+b.j+Dbk

then,
1t 7 &
axb=|a, a, a
b, b, b,

4) Dot Product :

If 7 & b are two vectors

a=a,i+a,j+ak

b =byi+ bj+ bk

then,

@b = (a, x b))+ (a, x b,) + (a; xby)

5) Equation of Plane :

If A = (a;, a3, a3), B = (by, by, bs), C = [cq, ¢z, c5) are three non-collinear points,

Then, vector equation of the plane passing through these points is



7.(AB x AC) = a.(4B X AC)
Where,

F=xi+vj+zk

For given points,

A= (-2, 6, -6)

B =1(-3, 10, 9)
C=(-5,0,-6)

Pasition vectors are given by,

a=—2i+6j—6k
b=-3i+10j + 9k
& =—5i—6k

Now, vectors AB & AC are

AB=b—a

(—3+2)i+(10-6)j+(9+6)k

#AB =—i+4j+15k

&l

—é-a
=(-5+2)i+(0—6)f+ (-6 +6)k

+ AC = —3i — 6] + 0k

Therefore,

. . 18 F &

ABxAC=]|-1 4 15
-3 -6 0

—i(4%0— &H?;)(?_IS);(}_(S-{) C I a S S 2 4

= 90f — 45j + 18k

Now,

@ (4B x AC) = ((—2) x 90) + (6% (—
=-180-270-108

=-558

4 @.(AB x AC) = —558 -------..€q(1)
And

7.(AB x AC) = (x % 90) + (y x (—45)) + (z % 18)

=90x- 45y + 18z

+ T.(AB x AC) = 90x — 45y + 182 -.......€q(2)

Vector egquation of plane passing through points A, B & C is

7.(AB x AC) = a.(AB x AC)

From eq(1) and eq(2)

90x - 45y + 18z = - 558

This is 10x - 5y + 2z = - 62 vector equation of required plane

2. Question

Show that the four points A(3, 2, -5).B(-1, 4, -3), C(-3, 8. -5) and D(-3, 2. 1) are coplanar. Find the equation of the plane containing them.
Answer

Given Points :

A= (3 2,-5)

B=(-1,4,-3)

C=(-3,8,-5)

D=(3,21)



To Prove : Paints A, B, C & D are coplanar.

To Find : Equation of plane passing through points A, B, C & D.
Formulae :

1) Position vectors :

If A'is a point having co-ordinates (a;, a,, a3), then its position vector is given by,

a=ai+aj+ak

2) Equation of line

If A and B are two points having position vectors g & b then equation of line passing through two points is given by,
r=a+Ab-a)

3) Cross Product :

If 7 & b are two vectors

= ayi+a,j+azk

b = byi+ b,j+ bk

then,
e § ok
Axb= a, a, a
by by b

4) Dot Product :

If 7 & b are two vectors
d=a,i+a,j+ak

b = byi+ byj+ bsk
then,

ab=(a, x b))+ (a, x b))+ (az

5) Coplanarity of two lines : c I a S S 2 4
Iftwolinesy, =g+ Ab& i =1¢
& (Bxd) =& (Bxd)

6) Equation of plane :

If two lines i} = @, + ,;Lb_, &f =0+ ,{E are coplanar then equation of the plane containing them is

7.(by x b,) =@;. (b, x b;)
Where,
F=xi+yj+zk

For given points,

A=(3, 2, -5)
B=1(1,4,-3)
C=(-3,8,-5)
D={-3,2,1)

Paosition vectors are given by,

@=3i+2j—5k

b=—-1i+4j—3k

&= —31+8j — 5k

d=-3i+2j+k

Equation of line passing through points A& B is
m=a+ib-a)
b—a=(-1-3)+(4—-2)j+(-3+5)k
=—4i+2j+2k

a7 = (30 +2f — 5k) + A(—41 + 27 + 2Kk)



Let, 7 =@ + b,

Where,

@y =30 +2] — 5k &b, = 40+ 2f + 2k
And the equation of the line passing through points C& D is
i=c+pu(d-¢)
d—c=(—3+3)i+(2-8)j+(1+5k
=—6j+6k

=7 = (-3 + 8 — 5k) + A(—6j + 6k)
Let, g =@ + ib,

Where,

@ = —3i+8j — 5k &b, = —6j + 6k

Now,

_ . ¥ 1 %

byxby=|-4 2 2
0 -6 6

=1(12+12)—j(-24-0) + k(24 +0)

= (by X by) = 240+ 24 + 24k

Therefore,

@y.(by % by) = (3% 24) + (2% 24) + ((—5) x 24)
=72+ 48-120

=0

5. (by xDy) =0 eeeeee €Q(1)
And

@. (b, x by) = ((=3) x 24) + (8
=-72+192-120

class24

=0
5. (B % By) = 0 cvens €0(2)
From eq(1) and eq(2)

@.(by X ba) = @. (by X b2)

Hence lines 7] & 7; are coplanar

Therefore, points A, B, C & D are also coplanar.

As lines f; & 75 are coplanar therefore equation of the plane passing through two lines containing four given points is
7.(by x B,) =@ (b; x ;)

Now,

F.(b, b)) = (x % 24) + (¥ x 24) + (2% 24)

= 24x + 24y + 24z

From eq(1)

@.(by xby) =0

Therefore, equation of required plane is

24x 4+ 24y +24z=0

X+y+z=10

3. Question

Show that the four points A(0, -1, 0),B(2, 1, -1), C(1, 1, 1) and D(3, 3, 0) are coplanar. Find the equation of the plane containing them.
Answer

Given Points :

A=(0, -1,0)



B=(21,-1)

E=4.1)

D=(33,0)

Ta Prove : Points A, B, C & D are coplanar.

To Find : Equation of plane passing through points &, B, C & D.

Formulae :

1) Position vectors :

If A is a point having co-ordinates (a;, a,, a3), then its position vector is given by,
&=a,i+a,j+ak

2) Equation of line

If A and B are two points having position vectors g & b then equation of line passing through two points is given by,
r=a+i(b-a)

3) Cross Product :

If 7 & b are two vectors
d=a,i+a,j+ask

b = byi + byj+ byk

then,
L
axb=\|a;, a; a
by by by

4) Dot Product :

If 7 & p are two vectors

a=a,i+aj+ak

class24

b =D+ byj+ bk

then,
@b = (a, x b))+ (a, x b,) + (ay
5) Coplanarity of two lines :
Iftwo lines 7, = @+ Ab & 7 = ¢ + ud are coplanar then

a(bxd)=c(bxd)

6) Equation of plane :

Iftwo lines 7 = @ + ,{5; &% =10 +,{E'Z' are coplanar then equation of the plane containing them is
7.(by x b,) =ay. (b, x by)

Where,

F=xi+yj+zk

For given points,

A=(0,-1,0)
B=1(21,-1)
E=({L.11
D=(3,3,0)

Pasition vectors are given by,

a=—j
b=2i+j—k
e=i+j+k
d =3i+3j

Equation of line passing through points A & D is
m=a+Ald-a)



d-a=(3-0)i+(3+1j+(0—-0)k
=3i+4j

a g =(—])+ A(30 + 4))

Let, i =@ + b,

Where,

Gy =—j&b, =3i+4j

And equation of line passing through points B & C is
5 =b+u(c—D)
E-b=(-20i+(1-1)j+Q+ Dk
=—i+0j+2k

iy =20+ j—k)+ A1+ 2k)

Let. 73 =@, + b,

Where,

@=20+j—k&b,=-i+2k

MNow,

e o | B Tk

byxb,=|13 4 0
-1 0 2

=i(8-0)—j(6—0)+k(0+4)

= (b, x by) =8l —6j + 4k
Therefore,

@;.(by x b)) = (0% 8) + ((=1) % (~

=0+6+0

class24

=6
w5 (by X bz) = 6 vever €Q(1)
And
@. (6 % by) = (2% 8) + (1 X (—6)) + ((—1) X 4)

=16-6-4
=6
2@ (b xd) =6 20(2)

From eq(1) and eq(2)

(6 x B;) = . (5, x B7)

Hence lines 7] & 1 are coplanar

Therefore, points A, B, C & D are also coplanar.

As lines 7, & 75 are coplanar therefore equation of the plane passing through two lines containing four given points is

7. (by x by) =@ (b, x b)

Now,

F.(by xBy) = (x x 8) + (¥ X (—6)) + (2 x 4)
=8x-6y + 4z

From eq(1)

@.(by xb;) =6

Therefore, equation of required plane is
8x-6y+4z=6

4x-3y+22=3

4. Question

Write the equation of the plane whose intercepts on the coordinate axes are 2, -4 and 5 respectively.



Answer

Given :

X - intercept, a =2

Y - intercept, b =-4

Z - intercept, c=5

To Find : Equation of plane
Formula :

If a, b & c are the intercepts made by plane on X, Y & Z axes respectively, then equation of the plane is given by,

Multiplying above equation throughout by 40,
40x 5 40y " 40z

e S

20x - 10y + Bz =40

40

10x -5y + 4z =20
This the equation of the required plane.
5. Question

Reduce the equation of the plane 4x - 3y + 2z = 12 to the intercept form, and hence find the intercepts made by the plane with the
coordinate axes.

Answer
Given :

Equation of plane : 4x - 3y + 2z = 12
To Find :

1) Equation of plane in intercept form c I a S S 2 4

2) Intercepts made by the planey

Farmula :

isdel=g
a b ¢

is the equation of a plane in intercept form then intercept made by it with co-ordinate axes are

X-intercept = a

Y-intercept = b

Z-intercept = ¢

Given the equation of plane:

4x -3y + 2z=12

Dividing the above equation throughout by 12

Sy
w12 " 13

W B
"3+-—4+'ﬁ=1

This is the equation of a plane in intercept form.

=1

Comparing the above equation with

b=-4
c=6
Therefore, intercepts made by plane with co-ordinate axes are

X-intercept = 3



Y-intercept = -4

Z-intercept = 6

6. Question

Find the equation of the plane which passes through the point (2, -3,7) and makes equal intercepts on the coordinate axes.
Answer

Equation of the plane making a, b & c intercepts with X, Y & Z axes respectively is

X ¥ B
“pr g g
. 1R

But, the plane makes equal intercepts on the co-ordinate axes
Therefore,a=b=c
Therefore the equation of the plane is

¥ ¥ 2
T i e |
a a a

X+y+z=a2a
As plane passes through the point (2, -3, 7),

Substitutingx =2,y =-3&2=7

2-3+7=a

Therefore,a =6

Hence, required equation of plane is

X+ty+z==6

7. Question

A plane meets the coordinate axes at A, B and C respectively such that the centroid of AABC is (1, -2, 3). Find the equation of the plane.
Answer

Given :
X-intercept = A c I q S S 2 4
Y-intercept = B

Z-intercept = C

Centroid of AABC = (1, -2, 3)

To Find : Equation of a plane

Formulae :

1) Centroid Formula :

For AABC if co-ordinates of A, B & C are

A = (%1, X2, %3)

B = (y1, ¥2: ¥3)

C=(z, 72, 23)

Then co-ordinates of the centroid of AABC are

G_(x1+xz+x3 y,+yz+y3 21+23+23)
= 3 4 3 : 3

2) Equation of plane :
Equation of the plane making a, b & c intercepts with X, Y & Z axes respectively is

As the plane makes intercepts at points A, B & C on X, Y & Z axes respectively, let co-ordinates of A, B, C be

A=(a 0 0)
B=(0, b, 0)
C=1(0,0, ¢

By centroid formula,

The centroid of AABC is given by

(a+0+0 O+b+0 0+0+ c)
3 v 3 . 3



% (a b r]
“\3'3'3
But, Centroid of AABC = (1, -2, 3) ...... given

_a_lb_ c_3
" Mg oag

Therefore,a=3,b=-6,c =90
Therefore,

X-intercept=a =3
Y-intercept=b =-6
Z-intercept =c =9

Therefore, equation of required plane is

8. Question

Find the Cartesian and vector equations of a plane passing through the point (1, 2, 3) and perpendicular to a line with direction ratios 2, 3, -
4,

Answer

Given :

A=(1.23)

Direction ratios of perpendicular vector = (2, 3, -4)
To Find : Equation of a plane

Formulae :

1) Position vectors :

If A is a point having co-ordinate:

syt 6 69 /]

a= ali"' azj"‘agi\;
2) Dot Product :

If 7 & b are two vectors

a=a;i+ajt+ak

b = byl + byj+ bk

then,

@b = (a, x by)+ (a, x by) + (a3 x bs)

3) Equation of plane :

If a plane is passing through point A, then the equation of a plane is
r.i=an

Where, @ = position vector of A

il = vector perpendicular to the plane

F=xi+yj+zk

Far point A = (1, 2, 3), position vector is

a=i+2j+3k

Vector perpendicular to the plane with direction ratios (2, 3, -4) is

i =20+3j—4k

Now, @, 7 = (1 x 2) + (2% 3) + (3 % (—4))

=2+4+6-12

=-4

Equation of the plane passing through paint A and perpendicular to vectorj is

Foll= .



AT (20437 4k)=—4

AsF—nxit yj+ zk

w20+ 3] —4k) = (xi +yj + zk). (20 + 3] — 4k)

=2x+3y-4z

Therefore, equation of the plane is

2% +3y-4z2=-4

Or

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

9. Question

If O is the origin and P(1, 2, -3) be a given point, then find the equation of the plane passing through P and perpendicular to OP.
Answer

Given :

P=(1,2-3)

0=(0.00

n =0P

To Find : Equation of a plane

Formulae :

1) Position vectors :

If A is a point having co-ordinates (a1, az, a3), then its position vector is given by,
d=a,i+a,j+ak

2) Vector :

If A and B be two points with positio pectively, where

a@=ayi+a,j+azk

class24

B =byi+ byj+ bk

o3

en,

=
==]
=

—a

(by — a,)i+ (b — a,)j + (b, — a )k
3) Dot Product :

If 7 & b are two vectors

@ =a,i+a,j+ak

b = byi + b,j+ bk

then,

@b = (ay x by)+ (ay % by) + (a3 xb;)
4) Equation of plane :

If a plane is passing through point A, then the equation of a plane is
F.oi=an

Where, g = position vector of A

n = vector perpendicular to the plane
o= xi+ yj+zk

Far points,

P=(1,2,-3)

0=(0,00)

Pasition vectors are

p=1i+2j+3k

G = 0i+0j+ 0k

Vector



OP=p—-a
=(1-0i+(2—-0)j+(3-0k

~DP = i+2j+3k

MNow,
p.OP=(1x1)+(2x2)+(3x3)
=1+4+9

=14

And
FOP=(xx1)+(yx2)+(zx3)
=x+2y+ 3z

Equation of the plane passing through point A and perpendicular to the vectorj is
Fol=ai

But,ii = OF

Therefore, the equation of the plane is
7.OP = p.OP

X+2y+3z2=14
X+2y+3z-14=0

Exercise 28B

1. Question

Find the vector and Cartesian equations of a plane which is at a distance of 5 units from the origin and which has ¢ as the unit vector
normal to It.

Answer
Given :
d=5

class24

i=k

To Find : Equation of a plane

Farmulae :

1) Dot Product :

If 7 & b are two vectors
a=a,1+a,j+ak
b=bi+hj+bk
then,

@b = (a, % b))+ (a, x b,) + (as xby)

2) Equation of plane :

Equation of plane which is at a distance of 5 units from the origin and having j; as a unit vector normal to it is
f.i=d

Where, 7 = xi+ yj + zk

Forgivend=5andf = .

Equation of plane is

=d

=

i
afk=5

This is a vector equation of the plane
Now,

Fok = (xi +yj + zk).k

=(xx0+ (yx0)+(zx1)

=Z



T

Therefore, the equation of the plane is

This is - the Cartesian z = 5 equation of the plane.
2. Question

Find the vector and Cartesian equations of a plane which is at a distance of 7 units from the origin and whose normal vector from the origin
is (37-5] k).

Answer

Given :

d=7

fl =31 +5j—6k

To Find : Equation of plane

Farmulae :

1) Unit Vector :

Let g =g 1+ a,j+ ak be any vector

Then unit vector of g is

[ =

=
I

Where, || = a7 F a7 5 a7

2) Dot Product :

2

If 7 & } are two vectors
a= ali“' azj‘l'aaff
b= byi+ byj+ bk

then,

class24

the origin and having 5i as a unit vector normal to it is

@.b=(a,x b))+ (asxb,)+(a
3) Equation of plane :

Equation of plane which is at a di
Fi=d

Where, § = xi+ yj + zk

Far given normal vector

i1 =37+5j—6k

Unit vector normal to the plane is

| =

ﬁ:

=l

1

3i+5j — 6k
J3T+57+(-6)2
_ 3i+5j-6k
T V9 +25+36
31+ 5] — 6k
V70

Equation of the planeis

Hilk

Fa=d

__[31+5]—6k\
().

o 7. (314 5] — 6k) = 7470
This is a vector equation of the plane.
Now,

7.(31+ 5] — 6k) = (xi + yj + zk). (31 + 5] — 6k)



=(xx3)+(yx5)+(zx(-6)

=3x+ 5y -6z

Therefore equation of the plane is

3x + 5y-6z= 7470

This is the Cartesian equation of the plane.

3. Question

Find the vector and Cartesian equations of a plane which is at a distance of:_% from the origin and whose normal vector from the aorigin is
(27 -3]- 4k}
Answer

Given :

d=

gl
0

n=2i—3j+4k

To Find : Equation of a plane
Formulae :

1) Unit Vector :

Let @ = a,1+ a,f + a;k be any vector

Then the unit vector of g is

=

Where, lal = Fa12+ 1,° + (32

2) Dot Product :

3l =

If 7 & b are two vectors

class24

a=a;i+aj+ak

b = by + b, j+ bk

then,
@b = (ay x by) +(ay X by) + (a3 x b3)
3) Equation of plane :

Equation of plane which is at a distance of 5 units from the origin and having i as a unit vector normal to it is
Fii=d

Where, 7 = xi+ yj + 7k

For given normal vector

n=2i—3j+4k

Unit vector normal to the plane is

- W
=
7l
_ 2i-3j+4k
J2EF (3 42
_ 20—3j+4k
VETIF 16
_ﬁ_m—ﬁ+ﬁ
-]
Equation of the plane is
FoA=d
_(zt—3j+4ﬁ) 6
B | St
V29 V29

“F(21-3j+4k)=6



This is a vector equation of the plane.

Now,

7. (20 - 3] + 4k) = (xi +yj + zk).(20 — 3] + 4k)
=(xx2)+(yx(-3))+(zx4

=2x-3y+ 4z

Therefore equation of the plane is

2% -3y + 4z =6

This is the Cartesian equation of the plane.

4. Question

Find the vector and Cartesian equations of a plane which is at a distance of 6 units from the origin and which has a normal with direction
ratios 2, -1, -2.

Answer
Given :
d=6
direction ratios of i are (2, -1, -2)
sf=2i—j-2k

To Find : Equation of plane

Formulae :

1) Unit Vector :

Let g = a,i+ a,f + ayk be any vector
Then the unit vector of g is

a

lal

Where, |a| = Va7 T a7 7

2) Dot Product ;

4=

class24

If 7 & b are two vectors

a=a,i+aj+ak

b=byi+bj+ bk

then,

@b = (ay x by)+(a, x by) + (ag xb;)

3) Equation of plane :

Equation of plane which is at a distance of 5 units from the origin and having j; as a unit vector normal to it is
r.fi=d

Where, 7 = xi + yj + zk

For given normal vector

n=2i—j—2k

Unit vector normal to the plane is

|=

fi=

=

__ 2i-j-2k
J22+(—1)2+ (—2)2

B3k
TJati+a

.-.ﬁ.—_Z?_

=

—i2

El —
=

. 20—
=

-2

Gl [~

Equation of the plane is



ar(21-j-2k)=18

This is vector equation of the plane.

Now,

F.(2i—j—2k) = (af + yj+ zk).(20 —j — 2k)
=(xx2) + (y x [-1)) + (z x (-2))
=2x-y-2z

Therefore equation of the plane is
2x—y-2z=18

This is Cartesian equation of the plane.

5. Question

Find the vector, and Cartesian equations of a plane which passes through the point (1, 4, 6) and the normal vector to the plane is|i -2 k.

Answer

Given :

A=(14,6)

A=i-2+k

To Find : Equation of plane.
Farmulae :

1) Position Vector :

If A s a point having co-ordinates (; psition vector is given by,

class24

@=a,i+a,j+ask

2) Dot Product :

If 7 & ) are two vectors
a=ai+aj+azk

b = byi+ byj+ bsk
then,

a.b = (a; X by)+(az X by) + (az X by)

3) Equation of plane :

Equation of plane passing through point A and having 7 as a unit vector normal to it is
FR=an

Where, 7 = xi+ yj + zk

Position vector of point A = (1, 4, 6) Is

a=1i+4j+6k

Now,

an=(i+4j+6k).(i-2j+k)

=(1x1) + (4%(-2)) + (6x1)

=1-8+6

=:1

Equation of plane is

=an

=

T
AR (1-2j+k)=-1
This is vector equation of the plane.

A5F=xi+yj+z§



Therefore
F(i—2j+k)=(xi+yj+zk).(i-21+k)
=(xx1) +(yx(-2)+(zx1)
=xX-2y+z

Therefore equation of the plane is

x—2y te=—1

This is Cartesian equation of the plane.

6. Question

Find the length of the perpendicular from the origin to the plane 7 (37 -12j-4k|- 3 = 0. Also write the unit normal vector from the origin to the
plane.

Answer
Given :
Equation of plane : 7. (31— 12j —4k)+39 =0
To Find :

i) Length of perpendicular = d

i) Unit normal vector = #

Formulae :

1) Unit Vector :

Let @ = a,i+ a,f + ayk be any vector

Then unit vector of g is

a

lal

Where, lal = W

2) Length of perpendicular :

Hl

class24

The length of the perpendicular

F.fl = p is given by,

|=

d

=

Given the equation of the plane is
(31— 12j—4k)+39=0

s 7. (31— 12]—4k) =-39

af (—3i+12j+4k) =39
Comparing the above equation with
ri=p

We get,
n=-3i+12j+4k&p=39
Therefore,

Ial = J(=3)7+ 127+ 42
=\Vo9+13+16

= V169

=3

The length of the perpendicular from the origin to the given plane is

2

Il
39

13

“d=3

ad=

&id



Vector normal to the plane is
i=-—30+ 12+ 4k

Therefore, the unit vector normal to the plane is

| =

fli=

5

=30+ 12j+4k
B, e RN TAK

13
L. =31 12 4k
WET g " B 2B

7. Question
Find the Cartesian equation of the plane whose vector equation is r |3/ - 5] -9k| = 8,
Answer

Given :

Vector equation of the plane is

r.(31+5—9k)=8

To Find ; Cartesian equation of the given plane.

Farmulae :

1) Dot Product :

If 7 & D are two vectors
d@=a,i+a,j+ak

b = byi + b,j+ byk

then,

@b =(ayx b))+ (a:x bs) + (a;

Given the equation of the plane

class24

7.(3i+57—-9k) =8
Here,
F=xi+yj+zk

~ 7. (30 + 5] — 9k) = (xi + yj + zk).(31 + 57— 9k)

=(xx3)+(y x5)+(zx(-9)

=3%x + 5y -0z

Therefore equation of the plane is

3% +5y-9z=8

This is the Cartesian equation of the given plane.

8. Question

Find the vector equation of a plane whose Cartesian equation is 5x- 7y + 2z + 4 = 0.
Answer

Given :

Cartesian equation of the plane is

S5x-7y+2z+4=0

To Find : Vector equation of the given plane.

Formulae :

1) Dot Product :

If 7 & ) are two vectors
d=a,i+a,j+a.k
b= byi+ byj+ bk
then,

@b = (ay x by)+(a; x by) + (a; xby)



Given the equation of the plane is
S5x-7y+2z2+4=0

28% -7y +22=-4

The term (5x - 7y + 22) can be written as
(5%- 7y + 22) = (xi+ yj +zk).(51 — 77 + 2k)
BUt 7 — xi+ yj+zk

~ (5%- 7y + 22) =T.(50— 7 + 2k)

Therefore the equation of the plane is
F.(5i—7j+2k) =-4

or

7.(=5i+7j —2k) = 4

This is Vector equation of the given plane.

9. Question

Find a unit vector normal to the planex - 2y + 2z = 6.
Answer

Given :

Equation of plane : x - 2y + 22 = 6

Ta Find : unit normal vector = 7

Formula :

Unit Vector :

Let @ = a,i+ a,f + ayk be any vector

Then the unit vector of g is

L
lal

Where, lal = a2+ a,” +az?

a=

class24

From the given equation of a plane
x-2y+2z2=86

direction ratios of vector normal to the plane are (1, -2, 2).
Therefore, the equation of normal vector is
n=i-2j+2k

Therefore unit normal vector is given by

| =i

n=

=

i—2j+2k
JiEE (22 22
ﬁ_r—z,?+2r‘c
TJ/itira
i—2j+2k

o)

i—2j+2k

=

“fl =

10. Question

Find the direction cosines of the normal to the plane 3x - 6y + 2z = 7.
Answer

Given :

Equation of plane : 3x -6y + 2z=7



Ta Find : Direction cosines of the normal, i.e. | m & n

Formula :

1) Direction cosines :

If a, b & c are direction ratios of the vector, then its direction cosines are given by
a

vaz + b2 + 2
b

vaz+ b2 +c?
145

Vaz + b2+ ¢?

Far the given equation of a plane

3x-6y+2z=7

Direction ratios of normal vector are (3, -6, 2)

JaE+b2+ct=3/32+ (—6)7 + 27
=J/9+36+4
Vi9

+7

Therefore, direction cosines are

a 3

JZ+bh2+c2

_\f'c:LI"bz—f-c2

(hmm) =i(§7:76«$)

11. Question

class24

nes of the normal to the plane and the distance of the plane from the origin:

Far each of the fallowing planes, ind

()2 +3y-2z=5

(iz=3
(iii)3y+5=0
Answer

()2x+3y-2z=5

Given :

Equation of plane : 2x + 3y -2z =75

To Find :

Direction cosines of the normal i.e. L m&n
Distance of the plane from the origin =d
Farmulae :

1) Direction cosines :

If a, b & c are direction ratios of the vector then its direction cosines are given by
a

Vi@ b7 +c?

e b
c

2) The distance of the plane from the origin :

Distance of the plane from the origin is given by,

P
d=-—
Ial



For the given equation of plane
2x+3y-z=5

Direction ratios of normal vector are (2, 3, -1)
Therefore, equation of normal vector is

n=2i+3j—-k

Va2 +b2 42 = 22+ 32+ (—1)2

=+449+1
=414
Therefore, direction cosines are
a 2
V@t btz Vid
b 3
ms—m—= —
JaZ+bi+e2 12
_ ¢ _ -1
Vbt V14

Now, the distance of the plane from the origin is

P
d=-=
7l
5
e S )
14
(ii) Given :

Equation of plane : z = 3

To Find :

class24

Direction cosines of the normal, |.&
The distance of the plane from thee
Formulae :

3) Direction cosines :

If a, b & c are direction ratios of the vector, then its direction cosines are given by
a
vaz +bZ +c2
b
Vaz+b* +c2
£
n=———e——
VaZ b7+ ¢c?

4) The distance of the plane from the erigin :

Distance of the plane from the origin is given by,

v
d==
7l

For the given equation of a plane

z=3

Direction ratios of normal vector are (0, 0, 1)
Therefore, equation of normal vector is

n=k

Ja2 +b2 402 = J02 + 02 412
=1
=1

Therefore, direction cosines are



c
JaZ+bZ+ecz
tmm =(0,0,1)

Now, the distance of the plane from the origin is
=
il
3
o - -

*d=3

d

(i) Given :
Equation of plane : 3y + 5=0

To Find :

Direction cosines of the normal, i.e. [ m & n
The distance of the plane from the origin = d
Formulae :

1) Direction cosines :

If a, b & ¢ are direction ratios of the vector, then its direction cosines are given by
a
b
c

2) Distance of the plane from th

class24

Distance of the plane from the ori
p

=

Far the given equation of a plane

Jy+5=0

=3y =15

Direction ratios of normal vector are (0, -3, 0)
Therefore, equation of normal vector is

i = —3j

Va2 +b2+c2 = [02+ (=3)2+02
=9
=3

Therefare, direction cosines are

Vet 3
b = &
CJal+bl+ez 3
c 0 0
nNe—7—m—m—=—=
Ve ibiirc 3
(hmn) = {0,'1,0]

Now, distance of the plane from the origin is

d==



-d §
Hd=g

12. Question

Find the vector and Cartesian equations of the plane passing through the point (2, -1. 1) and perpendicular to the line having direction ratios
4,2, -3

Answer

Given :

A=(2-1,1)

Direction ratios of perpendicular vector = (4, 2, -3)
To Find : Equation of a plane

Farmulae :

1) Position vectors :

If A is a point having co-ordinates (a;, ap, a3), then its position vector is given by,
a=a,i+aj+a.k

2) Dot Product :

If 7 & b are two vectors

@=ayi+a,j+ak

b = byi + byj+ bsk

then,

@b = (a,x b))+ (a,xby) + (ay xbs)

3) Equation of plane :

If a plane is passing through point A, then the equation of a plane is

Fi=an
Where, @ = position vector of A c I a SS 2 4
i = vector perpendicular to the'pl
F=xi+yj+zk
Far point A = (2, -1, 1), position vectoris

a=2i—j+k

Vector perpendicular to the plane with direction ratios (4, 2, -3) is
n=4i+2j—3k

Now, @i = (2 x 4)+ ((—-1) x 2) + (1% (-3))

=8-2-3

=3

Equation of the plane passing through point A and perpendicular ta vector 7 is

~ 7. (41 +2f —3k) = (xi+ yj + zk). (41 + 2j — 3k)

=4x + 2y -3z

Therefore, the equation of the plane is

4x +2y-3z=3

Or

A% + 2y -32-3=0

13. Question

Find the coordinates of the foot of the perpendicular drawn from the origin to the plane
()2x+3y+4z-12=10

(i) 5y +8=0



Answer

(i)2x +3y+4z-12=0

Given :

Equationof plane : 2x + 3y + 42+ 12 =0
To Find :

coordinates of the foot of the perpendicular
Note :

If two vectors with direction ratios (ay, a,, a3) & (by, by, bs) are parallel then

From the given equation of the plane

22+ 3y +4z-12=0

=2x+3y+4z=12

Direction ratios of the vector normal to the plane are (2, 3, 4)

Let, P = (x, y, 2) be the foot of perpendicular perpendicular drawn from origin to the plane.
Therefore perpendicular drawn is QP.,

~ 0P =xi+yj+zk

Let direction ratios of gp are (x, vy, 2)

As normal vector and gp are parallel

=x =2k, y =3k z =4k

As point P lies on the plane, we can
2(2k) + 3(3k) + 4(4k) = 12 2
=4k + 9% + 16k =12 c GSS

=29k =12

12
29

Therefore co-ordinates of the foot of perpendicular are

Pix,v,2) = (3 22,2

29°29" 29
Psfas 20 e
29"29" 29
(ii) Given :

Equation of plane : 5y + 8 =0

To Find :

coordinates of the foot of the perpendicular
Note :

If two vectors with direction ratios (a;, 8-, as) & (by, by, bs) are parallel then

From the given equation of the plane
Sy+8=0
=5y=-8

Direction ratios of the vector normal to the plane are (0, 5, 0)



Let, P = (x, y, 2) be the foot of perpendicular perpendicular drawn from origin to the plane.

Therefore perpendicular drawn is gp,

% 0P = xi+ yj +zk

Let direction ratios of gp are (x. v, z)

As normal vector and gp are parallel
@ % 0 2

YTy kY

sw=0y =5Skz=0

As point P lies on the plane, we can write

5(5k) = -8
=25k=-8

g —8

R

X =1
—SR—SX_B—_S
T
z=10

Therefore co-ordinates of the foot of perpendicular are
P, v, 2) = (0.2,0)
T -2
P=(030)
14. Question

Find the length and the foot of perpe from the point (2, 3, 7) to the plane 3x-y-z=T7.

class24

Answer

Given :

Equation of plane : 3x -y -z =
A=(23T7)

To Find :

i) Length of perpendicular =d
ii) coordinates of the foot of the perpendicular
Formulae :

1) Unit Vector :

Let g = a,i+ a,j + ask be any vector

Then unit vector of 7 is
& =

Where, ]EI = ||a12+ a22+a=2

2) Length of perpendicular ;

3|

The length of the perpendicular from point A with position vector g to the plane is given by,

Note :

Given equation of the plane is

S3a-y-z=T7 .cc0ve...Bq(l)

Therefore direction ratios of normal vector of the plane are
{3,-1,-1)



Therefore normal vector of the plane is
n=3i—j—k
2 |7 = JFF(-)T+ ()2
=V9+1+1
=ViT
Fromeafl), p=7
Given point A = (2,3, 7)
Pasition vector of A is
a=2i4+3j+7k
Now,
a.n=(2i+3j+ 7k).(31 - j—k)
=(2%3) + (3x(-1)) + (7x(-1))
=6-3-7
=-4
Length of the perpendicular from point A to the plane is
i la. ﬁ_—pl

Il
wd = |—4-7]

Vit
i
VIT

wd=11

Let P be the foaot of perpendicular

the given plane,
LetP = (x,vy,2z) CIGSS24
AP =(x-2)i+(y—-3)j+(z-

As normal vector and 4p are para

JX=3_y-3 z=
e =t =1
=x = 3k+2, y =-k+3. 2 = k47

Z = k(say)

As point P lies on the plane, we can write

3(3k+2) - (- k+3) - (-k+7) =7
=0k+6+k-3+k-7=7

=11k=11

~k=1

~x=3k+2=5

y=—k+3=2

z==-k+7=6

Therefore co-ordinates of the foot of perpendicular are
P(x, ¥,2) = (5,2,6)

P=(526)

15. Question

Find the length and the foot of the perpendicular drawn from the point (1, 1, 2) to the planer |2/ -2j-4k|-5=0.
Answer

Given :

Equation of plane : 7. (2i - 2j + 4k) +5=0
A=(11,2)

Ta Find :



i) Length of perpendicular =d

ii) coordinates of the foot of the perpendicular
Formulae :

1) Unit Vector :

Let g = q,i+ a,j + a,k be any vector

Then unit vector of 7 is

a
lal
Where, |g| = Ja 2+ a2+ a,?

2) Length of perpendicular :

a=

The length of the perpendicular from point A with position vector g to the plane is given by,

_lan—p|

d _
]

Note :

If two vectors with direction ratios (a;, 32, a3) & (by. b, bs) are parallel then

Given equation of the plane is
F.(20— 2] +4k) +5 = 0 s eq(1)
a7 (21—2j4+4k)=-5
AsF=xi4 i+ zk

Therefore equation of plane is
2X -2y +4z2=-5......... 2q{2)

From eq(1) normal vector of the
il =2i—2j+4k
alal= 2T+ (27 + 2
=VIT4¥16

Y

Fromeq(l), p=-5

class24

Given paint A = (1, 1, 2)
Paosition vector of A is
a=i+j+2k
Now,
an=(i+j+2k).(2i—2j +4k)
= (1x2) + (1x(-2)) + (2x4)
=2-2+8
=8
Length of the perpendicular from point A to the plane is
dZWijp

Inl

|8+ 5]
sid=

g

13
V22

P 136

T V2A.6
13V6
V134

sd=



13

&)

.‘.d—_—.

g

Let P be the foot of perpendicular drawn from point A to the given plane,
LetP = (x,vy,2)
AP =(x—1i+(y—1j+ -2k

As normal vector and AP are parallel

=1 =1 2=g
T T =2 &
=x = 2k+1, ¥ = -2k+1, z = 4k+2

=k(say)

As point P lies on the plane, we can write
2(2k+1) - 2(-2k+1) + 4(4k+2) = -5
=4k +2+4k-2+ 16k +8=-5

=24k ="-13
—13
sy
=13 -1
se=2(F)r1=3
—-13 25
y=-tlgr]s1=5
(5)+2-2
=i

Therefore co-ordinates of the foot of perpendicular are

- (—l. 25 —1
T \12"12" 6

16. Question

plane 2x + y-c—!an&zAwe length and the coordinates of the

From the point P(1, 2, 4), a perp
foot of the perpendicular.

Answer
Given :
Equation of plane : 2x +y-22+3=0

P=(1 2 4)

To Find :

i) Equation of perpendicular

ii) Length of perpendicular = d

iii) coordinates of the foot of the perpendicular
Farmulae :

1) Unit Vector :

Letg=q,i+a,j+ agf: be any vector

Then unit vector of g is

| =

=
I

Where, Iﬁl = 'Ja12+ a22+ ﬂaz

2) Length of perpendicular :

8

The length of the perpendicular from point A with position vector g to the plane is given by,

Note :
If two vectors with direction ratios (a;, a5, a3) & (by, by, bs) are parallel then

G _d 0

by, b, b



Given equation of the plane is
2x+y-2z2+3=0

S2X+ Y - 22 =-3 wvaaegil)

From eq(1) direction ratios of normal vector of the plane are
(2,1,-2)

Therefore, equation of normal vector is
n=2i+j-2k

|7 = FF T F (27

=Vit1+4

=V

=g

From eq(l), p = -3

Given point P = (1, 2, 4)

Position vector of A is

p=1i+2j+4k
Here, g =p
Now,

~ @q = (i + 2j+ 4k).(2i + j - 2k)
= (1%2) + (2x1) + (4%(-2))
=2+2-8

=-4

Length of the perpendicular from

Sl class24

Let Q be the foot of perpendicular drawn from point P to the given plane,
LetQ = (x,y, 2)

PO =(x—1i+(y-2)j+ (z— Dk

As normal vector and pg are parallel, we can write,

xr—1 y—-2 z—4

2 1 =2
This is the equation of perpendicular,
F=1 F~2 2%
i B e Tl

=x = 2k+1, ¥ = k+2,z = -2k+4

As point Q lies on the plane, we can write
2(2k+1) + (k+2) - 2(-2k+4) = -3

=24k +24+k+24+4k-8=-3

=20k=1

1
sk=3

ax=2(3)+1=%

oy

Y=5%°=3
- 2(1)_'_4_34
=Ty



Therefore co-ordinates of the foot of perpendicular are

Qi y,2) = (£.2.2)

9'9'g
Q=(1 22
;G - |
17. Question

Find the coordinates of the foot of the perpendicular and the perpendicular distance from the point P( 3, 2, 1) tothe plane 2x -y + 2z + 1 =
0.

Find also the image of the point P in the plane.
Answer
Given :
Equation of plane : 2x-y+z+ 1 =10
P=(321)
To Find :
1) Length of perpendicular = d
ii) coordinates of the foot of the perpendicular
iii] Image of point P in the plane.
Farmulae :
1) Unit Vector :
Let = a,i+a,j+ ﬂ3§ be any vector
Then unit vector of g is
a
lal
Where, |a| = \Ja,Z+ a2 + a;?

2} Length of perpendicular :

ia=

e nGHERSE 2 4

The length of the perpendicular from

a.h—
PO
|7l

Mote :

If two vectors with direction ratios (a;, a3 as) & (by, by, bs) are parallel then

Ay G

by b, by

Given equation of the plane is

2%-y+2z+1=0

=22%-y+2=-1........eq(l)

From eq(1) direction ratios of normal vector of the plane are
(2,-1,1)

Therefore, equation of normal vector is

A=2—j+k

lml =2+ DT P
—VETTFI

=6

From eq(l), p = -1
Given point P = (3, 2, 1)

Position vector of A is

p=3i+2j+k
Here, 7= §
Now,

~@i= (30427 +k).(21-j+ k)



= (3%2) + (2x(-1)) + (1x1)
=6-2+1
=5

Length of the perpendicular from point A to the plane Is

d=la-n_—pl
|7
|5+ 1]
ad=
V6
-
T Ve
& d == \I’E

Let Q be the foot of perpendicular drawn from point P to the given plane,
LetQ = (%, ¥, 2)

PO =(x—3)i+(y—2)j+ (z— Dk

As normal vector and pj are parallel, we can write,
=3 g 2=
T2 T -1 1
=X = 2K+3, ¥ = -k+2, z=k+1

1
=k(say)

As polntA lies on the plane, we can write
2(2k+3) - (-k+2) + (k+1) =-1
24k +6+k-2+k+1=-1
=6k =-6

ak==1
Ax=2(-1)+3=1.
class24

z=(-1)+1=0

Therefore, co-ordinates of the foo
Qlx,y, 2} = (1.3.0)

Q=(130)

Let, R(a, b, c) be image of point P in the given plane.

Therefore, the power of points P and R in the given plane will be egual and oppaosite.
2a-b+e+1=-(2(3)-2+1+1)

=2a-b+c+1=-6

=2a-b+c=-7....eq2)

Now, PR = (a —3)i+ (b—2)j+(c— 1)k

As PR & i1 are parallel

=a = 2k+3, b = -k+2, c = k+1

substituting a, b, c in eq(2)

2(2k+3) - (-k+2) + (k+1) = -7

=4k+6+k-2+k+1=-7

=6k = -12

wk==-2

~a=2(-2)+3=-1,
=—(=2)+2=4

oo By ¥ 1=

Therefore, co-ardinates of the image of P are



Ria, b, c} = (—1,4,—1)

R=(-14-1)

18. Question

Find the coordinates of the image of the point P(1, 3, 4) inthe plane 2x-y +z + 3= 0.
Answer

Given :

Equation of plane : 2x -y + 2+ 3 =0

P=(13,4)

To Find : Image of point P in the plane.

Note :

If two vectors with direction ratios (a;, ap. az) & (by, by, bs) are parallel then

Gy e

by b, by

Given equation of the plane is

2x-y+z+3=0

=22%-yY+2=-3 ........eq(l)

From eq(1) direction ratios of normal vector of the plane are
(2,-1,1)

Therefora, equation of normal vector is

A=2i—j+k

Given point is P = (1, 3, 4}

Let, R(a, b, c) be image of point P in the given.pla

e will be equal and opposite.
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Therefore, the power of points P and
=2a-b+c+3=-(2(1)-3+44+3
=2a-b+c+3=-6
=2a-b+c=-9......eq(2)
Now, PR = (a— 1)i+ (b—3)j+ (c
As PR & i are parallel

a—=1 b—8 o= K
S R i e

=a = 2k+1, b = -k+3, c = k+4

substituting a, b, ¢ In eq(2)
2(2k+1) - (-k+3) + (k+4) = -9
=4k+2+Kk-3+Kk+4=-9
=6k =-12
sk=-2
sa=2(-2)+1=-3.
b==(=2)+3=5
g={(-2)-t4—3
Therefore, co-ordinates of the image of P are
R(a, b, c) = (-3,5,2)
19. Question

Find the point where the line .{.5.}_ S 232 meets theplane2x + 4y -2=1.

Answer
Given :
Equationof plane : 2x + 4y -2=1

Equation of line :



=1 =18 HH3
2 -3 4
To Find : Point of intersection of line and plane.

Let P(a, b, c) be point of intersection of plane and line.
As point P lies on the line, we can write,

a-1 b-2 c+3
S i B

=a=2k+1l, b=-3k+2,c=4k3 ... (1)

Also point P lies an the plane
2a+4b-c=1
=2(2k+1) + 4(-3k+2) - (4k-3) =1 .....from (1)
=4k +2-12k+8-4k+3=1
=-12k =-12
=k=1
~a=2(1)+1=3,
==-3(1)+2=-1
c=4(1)-3=1
Therefore, co-ordinates of point of intersection of given line and plane are
P=(3-1,1)
20. Question
Find the coordinates of the point where the line through (3, -4, -5) and (2, -3, 1) crosses the plane 2x +y + 2= 7.

Answer

Given :

Equation of plane : 2x + y +z=
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Paints :
A=(3, -4,-5)
B=(2-3,1)

To Find : Point of intersection of line an
Farmula :
Equation of line passing through A = (X1, y1. 71) &
B = (X3, ¥2, 2;) is
X=X, o =0 s Zz—z;
X1=X% N~V 2,72
Equation of line passing through A= (3, -4,-5) & B = (2,-3,1) is
x=3_ y+4 z+5
-2 448 -85-1
X—3 y+4 z+45
A TR ="

Let P(a, b, c) be point of intersection of plane and line.
As point P lies on the line, we can write,

a—3 b+4 c+5
1 -1 —6
=a=k+3,b=-k-4,c=-6k5.....(1)

Also point P lies an the plane
2a+b+c=7

=2(k+3) + (-k-4) + (-6k-5) = 7 ..._from (1)
=22k+6-k-4-6k-5=7

=5k =10

=k =-2



