/{. Sesscon : Lines (n SD—s;gace,

Notation: [R olenotes the set of real Numbers

€  means “bdom7s to"

Parametreic e_c’;_ wnations for a line
A ss that i =

wme _,a we have ik /Douﬂf Pa = ()(a/ Yo, 20) and
o vector V = ("\) 5/5) 0 (n 3D~space. We waut to
fond o deseription of the Line | 'ﬁbrol«?h R and

Fmr‘a.((c( to V.

z A > P
R (Vi callen a
Airectio, vector

L/ "EOr the [t\he,‘>

O > 9

X

Let P=(x,y,2) be any poiut (n 3D-space. We have

FP <tV o some teR <

tV for some teR &

OP = R, +tV Hdor some te P <

(X,%z) = (x‘,/yo)zo)th(a,b,c\ for some te R

Parametric ef}uo\'tc‘om tor the Lline L :

: (x,9,2) = (x Y + t(
') ) Yo, z,) + a,b,c) ) teR

3
)
o
o
{

(¢ s callesk the farmmete"}‘ Eq.m‘w«(ea'téy R

X:Xc,*@t)ﬁ:f?o*bt/ 2= 2,+ct , @

@



Ex. (%9,2)= (1,3=1) +t(],0,2)  teR

Line ihroujh (l,Z,-l) /ga,m,k(ct to V= (/}0/2’),
Some Po[n'ts on the line !

t (x,9,2) = (1,3,-0+¢ (1,92) |
0 (13,-00+ 0 (1,92) = ((;3~N=F
| (,3,-1)+ 1 (ye,2) = (2,3,1)
_’l (113)"7)4'(*!)(1)0/2—) = (0;3,'3)
b v
D 4
t=2
t=|
t=-l T
Ex.

Feud «a Parame-l:r[c e?m'h‘am tor the ([ne

through A= (1,2,2) and B= (3,-1,3),
I S S
B
Direction vector :

V = /5_\—)8 = B-A = (3)'113)“(/)2/2‘): (2'/_3)}>
Pocnt on the Line r P, = A=(1,2,2).

Prarametric equ«t Con

lyyere (22 + (23,0 ) teR
Ama‘ther ’Ooys‘lb(:éc‘ty .
V= 2.(2,-3,0) = (4,6,2)

Pr= B= (3,-1,3)
Pﬂ)’kh’)tt}'c‘c e Kkt’c\diﬂ
(X/W;Z’) = (3

= (30D +t(4,-¢,2) , teR

) .
¥ The parametric equation of a Line (s

naet buu‘?jcQ, .

@



Thntersections of Lines in 3D—5;p4c¢
L, + (qgy2) = (x,9,2)+ta,b,c) ,teR

L, (x,9,2) = (x2,92,2,)+ s (2,b,,¢,) , S€ER

NO‘L’C. theat L; and LZ are fa,lm.(le(, L+ and 0“(3 oF

(a_”b,)c/) = R (ﬂz/bz/(—z) for some k¢ R.

It L, and L, are nst /anm,(lzd ) ihe7 can both be

Qlfiﬁe_‘_‘ff_hj _ andk Mhﬂm‘ht_gvfﬁcting !

: L\ \L'

In-tersah‘uj Skew Lines
Procedure : ,
(H Solve +the 571“[:{,141 (2\ T+ there s a Solution

for s and t, which alss

X +at = X+ 4,8
Sa'ﬁt‘J'\cg

9' + b(f = ljz-‘— bzs 2)"" C't= Zz-l- Czs >

then one has a fm‘ht ot

thtersection,

S'Qheref
Recall + The Acstance between P, = (X,jy,,z,) and

Pp= (ke,9,,2,) s

1P P = V Cxymx 2+ (ny-y V2 + (2,-2 )7,

E;wac‘an +ovr the s;shere, with radius r >o and
cevwter C = ()’),’2,2,) .

- M-‘A**«.., Ny I)
& " I

(x-W)*+ (4-k)* +(2-0)* =r*

\::'7 Proot: The sphere (s the set

0t points P=(xy,2) sach that
? g |]CPl=r or eqML‘V&lCht Ly [cPIt=1?,

@r.e\d.\ @




Y

L ine - S;phere, tuhtersections

Sphere with center C="(h,k,L)

QA / oand radins r >o
’ /A A

7 N (x=h +(ﬂ’u +(2-DN"=r2
~70 0 C Ty
P 3 Aj Line thro«jh PO:(XO}%)%» and.
/ ,PDLY&\,L(,{L to V = (ayb, )+ 3 ¢

(x9,2) = (x,9,2,) +t(4,b)e)  +teR,

X X:Xa-{—&t} j=yo+kt)%=-2’+ct'

Solve The ’\Cal(owfz/\j ffbwu(routt‘c. equation ) Where t i the

Unlngwin

(x,tat — h)* + (9,,+Lt k)t (2atet-r= "

/r 0

Two fO(Kt(OMS One solat ion No Solution .

AP?LL‘cafc‘ams (n _ covipunter gumes
! J

Smmmetrcc eq nationg

th o, b and ¢ (n @ are won- -Zero) We can el?mﬁnmfﬁ
the qmmmater t

X=X, +at ; ysy,+bt  z2=2,+ct ="

X~ %o = £=-%
= £ 9 Yo _ s
. ) » =t ) =t S
X=X, =Y Y% _ 2-2, -+
a. L - C - .

ngme‘bn‘c e_o’lvua‘tn‘am for the Line : x~_ B~ ¢ @



