The Equation of a Plane
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Find the equation of the horizontal plane containing (1, 1, 3)




(0, 0, 1)

Vector perpendicular to the plane is k
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Let (x, y, z) be any point on this plane
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k must be perpendicular to (x—1, y—1, z—3)
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Ke(r—1,y—1,2—3)=0
0,0, )e{x—1, y—1, 2—3)=0
0O-(x—1)4+0-(y—1)+1-(z—3)=0
z2—3=0
z2=3



z=3

The equation of this horizontal plane is




T
he General Case
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Find the equation relating x, y and z




Alternative Notation

Let P be the point on the plane that vector r points to
Let Py be the point on the plane that vector ry points to
Py P is the vector connecting these two points
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iie(f—F
(a, b 0) =0
L €) e (T —To, Y~y
0> Z_Zo>_
=0

a(z — x0) + by — o) + c(z — 20)
20) = 0
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Find the equation of the plane containing (1, 1, 3) and per-
pendicular to i = (-1, 0, 1)




Find the equation of the plane containing (1, 1, 3) and per-
pendicular to i = (-1, 0, 1)

fie(F—th) =0
(—1,0, De(z—1,y—1, 2—3) =0
(—D@-1)+0)(y—1)+(1)(z=3)=0
—24+1+2-3=0
z2=x+ 2



z=x+2




Find the equation of the plane that passes through the points
(1, 0, 0), (0, 2, 0) and (0, 0, 2)
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ne(r—ry =0
2,1, Delz—1,y, 2)=0
200 —1)+1y+12=0
20 +y+2z=2
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ne (f— Fo) =0 with fo = <O, 0, 2>

(2,1, He(x—0, y—0, 2—2) =0
2 —-0)+1(y—0)+1(z—2)=0
20 +y+ 2z =2
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Let n = (a, b, ¢)

—

The equation rie (r—rjy) = 0 can always be written in the form:

ar +by+cz=4d



Find the equation of the plane that passes through (1, 1, 2)
and is parallel to the plane z =z 4+ y — 6




Find the equation of the plane that passes through (1, 1, 2)
and is parallel to the plane z =z 4+ y — 6

ne(r—ry) =0
ne ((r,y,z)—(1,1,2)) =0
ne(r—1, y—1, 2—2)=0




Find the equation of the plane that passes through (1, 1, 2)
and is parallel to the plane z =z 4+ y — 6

z = x +y — 6 can also be written in the form ax + by 4+ cz = d
T+y—2==6

Mz + 1)y +(-1)z=6
i=(1, 1, —1)



Find the equation of the plane that passes through (1, 1, 2)
and is parallel to the plane z =z 4+ y — 6

ne ((x,y,z)—(1,1,2)) =0
(1, 1, =LY e(x—1, y—1, 2—2)=0

(1,1,2)

7=x+y-6



ne(r—ry) =0
(1, 1, —lYe(x—1, y—1, 2—2) =0
l(z—1)+1(y—1)—1(z—2)=0

r+y—2z2=0

z2=x+Y




Find the distance from the point (0, 3, 0) to the plane z = x+y




Find the distance from the point (0, 3, 0) to the plane z = x+y




Find the distance from the point (0, 3, 0) to the plane z = x+y




Find the distance from the point (0, 3, 0) to the plane z = x+y




d = |proj; (0, 3, 0)




z =x +y is equivalent to (1)z + (1)y + (—=1)z =0

n=(1,1, —1)



We can look at this problem as a minimization problem

d= /22 + (y—3)2 + 22




