CHAPTER 12 VECTORS AND THE GEOMETRY IN SPACE

1- if v, Xv, © v, Parallel v,
2- if V=AXB then |V|= areaof parallelogram.
Ex..if v;=5i—j+k and v,=j—5k

. i —j k
sol. C=7xm=|5 -1 1|=i[-1(-5)—1(1)]—/[5(-5)—0(-1D)] +
0 1 -5

k[5(1) — 0(=1)]
C =4i+25j+ 5k

a) Scalar triple product

A (E x C ) scalar triple product
Let, A= a,i + byj + 1k

§=a2i+b2j+C2k

6= a3i+b3j+C3k
a; by ¢
A(BXC)= ap b2 Cy
as bz c3

A-(BxC)=(xB):-C

b) Vector triple product

ix(BxE)=(i-6)B—(i-B)
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Ex.. Find a vector that is a normal to 4 = 2i + 3j + k and such that is

lies in the plane determined by C = i —j + 2k ,B=2i —4j — k .
sol,
L=NxA
L=Ax(CxB)
L=(i-6)F— (4 -B)C
L=2-3+2)Qi—4j—k)—(@A—-12—-D(i—j+2k) |/~
L=Qi—4j—k)—9(i—j+2k)
L=11i—12j + 17k

"Equation of line in space |

N
PPy = (x = xo)i + (y = ¥o)j + (2 — z5)k jP&{;fw
if PP, parallel L ,,'f s
(x = 2,)i + (v = ¥o)j + (z = 2,)k = t(ai + bj +ck) e

PO

There are two forms of equation of line in space:

1- Parametric Equation

X =x,+at
y =1y, +bt
Z=2z,+ct

Where, x,,v,,z, 1S point on the line
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And Xx,y,z is parametric of parallel vector

2- Standard form (Cartesian form)

X—X - Z—Z
o — Y Yo _Z7% _ a#0, b#0 c#0
a b C

EX. Find the equation of the line that passes through A(2,1,4) and
B(3,2,7)

Sol.

AB =i+j+3k

Xo =2, V=1, z, =4

x—2 -1 z-4
=2 = standard form

1 1 3
x=2+t
y=1+t parametric form
x=4+3t

Note: to find equation of line in space we need :

1- Point on the line

2- Vector parallel to the line
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There are to method to find the distance from a point to a line :



