8. The unit vector normal N on two vectors A and B

. AxB
N = ——
|A x B|

Example: ) . . .
Find the unit vectornomalon A =2i+ 3=k and B=-=j+ 2k ?
Sol.
=  AxB
N =5

- — i. }. ; -
AxB=|p 3 _q|=51-4]-2k

0 -1 2

|A x B| = J(5)2 + (—4)? + (=2)? = V45

AxB _ S o 42 273

= JixB| ~ vas' ~ Vas) T Vas
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Example;

Showthat A=2 7+3/+k and B =4 i=2j—-2k arc orthogonal ?
Sol,
A B=Q+4)+(B+-2)+(1+-2)

=8-6-2=0 = AlFB

———ea———. . - - ~ T

(h Q ®
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Line and Plane in Space

Parametric Equation of Line

Supposc that L is a lin¢ in the space passing through the points p(x4 )20/
and P(x.y.z) and parallel to a given vectorV =ai+ b j+ ¢ k.

. I ﬂ;t.» )
PoB = (x = x0)i + (¥ — yo)j + (z — zo)K , s o Lt
— -—
a vector parallel to V a

~ Pop =tV ,tis scalar parameter. /\ ;

(x=x)i+ (y=y)j+(z=z)k =t (ai+bj+ck)
x=Xxp+at, y=yo+bt, z=2p+ct Parametric Equation for Line.

Example:

Find the parametric equation for line pass through py(-2,0,4) and parallel to
V=2i+4-2k?

Sol.
(xanynzo)= (-2,0,4)
x=xotat = x=-2+2t
Yy =Yo+bt = y=4t

z=2z,+ct = z=4-2t

14
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Symmetric Equations for a Line

Consider the parametric form equations for a line L:
x=xo+at, y=yo+bt, z=z°+ct

If a, b and c are all nonzero, we can solve each equation for t to get:

X—X
0 _.
a
Y—Yo
b =t
=2
° _¢
c

We called these three equations Symmetric equations for line L, if we
sct:
X=Xo Y—Yo_ Z=2o

=t
a b c

Example:

Find the symmetric equation for linc pass through point (1,-5,6) and is
parallel to vector ¥ = =7 + 2j — 3k ?

Sol.

X=Xg _Y~—Yo_Z—2%
a b c

=t

x-1 y+5 z-6

15
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The Distance from a Point to Line

To find the distance from a point S to a line that passes through a point P
and parallel to a vector V by:

|Ps x V|
vi

d

Example:
Find the distance from the point S(1,1,5) to the line L:

x=1+t¢t, y=3—-t, z=2t

Sol.
From the equation of line that L pass through P(1,3,0) parallel to V=i-j+ 2k

PS=(1-1)i+(1-3)]+(5-0)k =-2j+5k

— — -‘, 7 -k. - — e
PSxV=|p -2 5| =i+5j+2k
1 -1 2

|PS x V
d=": |
V|
_ J(1)2+(5)2 + (2)?
J(1)2 4 (-1)2 + (2)2
_ 130
—Je
=5
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he Distan om a Point to Plan

If P is a point on a plane with perpendicular vector 1, then the distance
from point P, to the plane is:

d_lax.+by.,+cz.,+D| I/(:

T /dﬂp‘(.,ri /
Pe

Example:
Find the distance from the point P (2,4,-5) to the plane 5x =3y +z=10?

Sol.
S5x-3y+z-10=0
_laxo+by,+cz,+ Dl
va? 4+ b? + c?
_I(Sa2)+(-3t4)+(1t-5)-10|
J(5)2 + (-3)2 +(1)2

d

|-17

2

17

|
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Angles Between Planes

The angle between two intersecting planes is defined to be the acute angle
determined by their normal vectors.

0=cos"(2" _':z)
U ERy

Iy

Example:
Find the angle between the planes 3x = 6y — 2z = 15and 2x+y-2z=5 ?

Sol.

From the plane cquation, the vectors are:
fiy = 37— 6] -2k, 7, =2i+] -2k arenormal to the plane
s, =(3*2)+(~6+1)+(-2+(=2)) =4

I17i,] = J(3)? + (=6)2 + (=2)2 =V49 =7
il = J(2)2 + (1)2 + (-2)2 =V9 =3

9=cos"('.t.'. 22)
In,y] |n,|

4
- o P
weoe (7-3)

= cos~1(0.190)

=79° or 138rad
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