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REM : The vectors equations of the
plane passing through the points A,B,C having

position vectors a,b,cis [ r-a,b-a,c-a]=0
Proof: F P is a point in the plane passing
through the points A,B,C then AP: AB:A(fare
coplanar and hence [AP; ABfA(f]=O

Conversely suppose that if P is a point such
that [AP, AB, AC]=0




/Eh”e/n AP,> AB,}ACZ are copﬁﬁaramﬁveceP/

lies in the plane passing through the points
A,B,C.

Thus the locus of P is [AP: AB:A(f]=O

~. The vector equation of the plane is

[AP, AB,AC] =0

I ﬁ’)=r, then the vector equation of the
plane is [AP,> AB:Aé] =0

= [OP —-0A.OB —0A. OC —0A.]=0

= [ r-a,b-a,c-a]=0



; OREM: The equation of the plane passing

through (x4, y1, 21),(X2,¥2,22),(X3,Y3,23)is
X —Xq Y W < 4
Xo — X YW Wy Zy  Z4|=0
Az =X Ve Vg Ay

Proof: Let a=xji+y1j+z:k  b=x5i+y,j+z5k
C=x3i+ysj+z3k and r=xi + yj + zk
Now r-a=(x-X1)i+(y-y1)j+(z-z1)k,

b-a=(xz-X1)i+(y2-y1)i+(z2-21)k,



C-a=(X3-X1)i+(y3-y1)j+(z3-21 )k
Equation of the planeis [ r-a,b-a,c-a]=0

X — Xq = Z—
= X 0 b W 45 g 12()
X N 9o Yy s )




N/'

Equation of a plane passing through

/

/ Seéond proof:

(X1, Y1, Z1) is a(x-xq)+b(y-y1)+c(z-z1)=0 = (1)
If plane (1), passing through (x,,y,,25), then
a(Xy-x1)+b(y,-y1)+c(z5-21)=0 = (2)
If plane (1), passing through (xs,y3,23), then

a(X3-X1)+b(ys-y1)+c(z3-21)=0 - (3)



Eliminating a,b,c from (1),(2),(3), we get

A4 VW 4 4
Xo—=X1 Y2=Y1 23 —21|=0 > (4)
Az — A1 Vg W 43 4

Equation (4) is a first degree equation inx, v, z

and satisfied by the given points.

Therefore it represents a plane passing
through the given points.



“Find the equation of the pla assing
through the points (2,2,-1),(3,4,2),(7,0,6)
Formula: The equation of the plane passing
througq (Xll yl/ Zl)l(XZIVZIZZ)I(X3Iy3IZ3)iS

X — Xq Vo= Wy Z — £
T e )
X3 X VoW A

Given points are (x4, Y1, z1)=(2,2,-1)
(X21y2122)= (314;2)
(X3,Y3,23)= (71016)




-~ Equation of the plane passin rough given

X =2y e ]
pointsis|3 —2 4—2 2+ 1|=0

7 7 07 6 F |

x —2 vy 2 7+ 1
1 2 3 |=0
5 — 74

=(x- 2)(14+6)-(y-2)(7-15)+(z+1)(-2-10)=0
= (x-2)(20)-(y-2)(-8)+(z+1)(-12)=0
=20x-40+8y-16-122z-12=0
=20x+8y-12z-68=0



- i

= (x- 2)(20)-(y-2)(-8)+(z+1)(-12)=0
=20x-40+8y-16-12z-12=0
=20x+8y-12z-68=0
=>5x+2y-3z-17=0
. Equation of the required plane is

5x+2y-3z-17=0
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/ Secbnd method

EX: Find the equation of the plane passing
through the points (2,2,-1),(3,4,2),(7,0,6)

Sol:

The equation of the plane through the
points (2,2,-1) is a(x-2)+b(y-2)+c(z+1)=0

(3,4,2) lies in the plane



/ —

(3,4,2) lies in the plane

= a(3-2)+b(4-2)+c(2+1)=0
= a(1)+b(2)+c(3)=0

= a+2b+3c=0—(1)
(7,0,6) lies in the plane

= a(7-2)+b(0-2)+c(6+1)=0
= a(5)+b(-2)+c(7)=0



—

PF6m (1) and (2)

a b C
2 1 2
-2 5 -2
. a - b - C
14 5 15 7 -9 10
a b C a b C
b e s et eSO
20 8 —12 5 2 —3

~.The equation to the required plane is
= 5(x-2)+2(y-2)-3(z+1)=0
— 5x+2y-3z-17=0



