Vectors (Applications 1)




Example: Find the plane through P (2,4, 5)
perpendicular to the line;
x=53+t,y=1+3t,z=4t

Solution:

Theline x=5+t,y=1+3t,z=41 hasavector
v=1+3]+4Kk

ne line vector is parallel to the same line.

ne required plane is perpendicular to the given line.
nerefore, It Is perpendicular to Its vector.
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The standard equation of the plane is;
nl(x—x1)+n2(y—vyl)+n3(z—z1)=0

Where;

(x1, y1, z1) a point in the plane. In this problem we have Po (2, 4, 5)
nl, n2 and n3 are coefficient of the normal vector

Normal vector

v=nli+n2j+n3Kk

Then,
(x—2)+3(y—4)+4(z-5)=0
X—2+3y—-12+4z-20=0
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Example: Find the plane containing the intersecting lines.
Ll:x=-1+t, y=2+t,z=1-t; —00o <t <
L2:x=1-4s, y=1+2s,2=2-2s; —00 <5 < ®©

Solution:

L1 hasavectoru=1+j—k

L2 hasavectorv=—-4i1+2]-2Kk

ik = o
n=uxv=|1 1 -—-1|=6)j+6KkK
—4 2 =2

Choose any of the points from either L1 or L2

Use (-1,2,1) from L1
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The standard equation of the plane is;
nl1(x—x1)+n2(y—vyl)+n3(z—-2z1)=0
Then

O(x+1)+6(y—2)+6(z—-1)=0
6y—-12+6z-6=0

by+6z=18

y+z=3



Example: Find the distance from the plane
x+2y+6z=1totheplanex+2y+6z=10.

Solution:
Distance between point and plane = ‘ﬁ :

n

n|
P point in the plane

S the point that required to find its distance from the plane.
n the normal vector to the plane

Select P from the first plane by setting y =0 and z=0then x =1
yields P (1, 0, 0)

n =1+ 2) +6k (normal to the first plane)
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Select S from the second plane by setting y = 0 and z = 0 then
x =10vyields S (10, 0, 0)

PS = 9i
D:‘P_)S on ::|9i Ci+2j+6k| _ 9

var | Va1




