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% \2.5 Equations af lines and  planes.
Tn twe xy-plane, o line 0 goven poirt v divecton (Shpe),
Same ﬁr ﬂ!’. 3 hj
s L

/’_.—0"
. Py,

'YL(X.A»%«B fo, T ?os‘hbh veeke S for
b, P, cesp.
* J F=Y1ta

a 'parc."e| + ¥ = a=1V. Gives

YT =7 + 4V @)

vechr ee,,MHBk v e line gt Pavametty t. wre
Cown Sdev Hhe comPonenJrf df e vethivs ™ k) we gef
PavameMC egns df Ha | Lne -

Pavametric e 2l e (Xo,yo, o)  parellel +o
the ve,c-h:qM<a, b,c? : MZL

)("")(b-r at
y= Yo 4 bt

\7 22> 2ot C L _l

Example 1 @) Find W& vechr and pocametric egns »&r the  One
owl (1,2,3) ond pardlel b <3,2,-10

Solution =L, 3y ¥ BN (vectse )

K= [ |+ B Y= 24 2t, 2=3"¢ (’Pavame:{'h—¢>

(b)) Vrnd e \ued'bf/Pa.fam‘h‘R— &) —f-r e e thn
(4,2,2) and pevpendicvar v bk <L,0,2> and <ILLL 1D

Solution DI ROV IR XA TR D BER L TNl I,
= <4,2,37 + +<-2, 3,17 (vechv )
=M 1E] y° T4 34\:J 2= 3 -t (?amm'\ﬁ’f

R
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Note These eguatnns  ave not  unigue.

Df Tf V=<a,b,c> describes ochecHon ,fl a line, L, heea
0,% ¢ are Called e  divection numbers 4: L.

Nek Ary Aople  prporhoel b abe  could e ud.

We can Sd&n Hee pavan‘l'ra‘c eghs cf e Owa »F»r t + solain
:Y_'i‘: t= ﬁ t= %*——"‘-ca. 6‘\\)1 5

£t Tar. o . 4
X= ¥o - 3‘:' Z “ %o
a [ <

These ave  cllled e spmredrt eguetivs of Lo
Remack We can shll fid  syrwetrc ez i ow 4 ab o€ o
e.q. IF 0=0, we (Can weite ' '

X= Xa, n:GB_: by %:Ea:

Exomls 2. Find Symwetric eqns for e e Lthogh Hhe point
A 1LY) and8("3,~2,u).
Slutm, e vechkw V=M U palel b L.
V=42 -2,42 -€C% 1,4> = <, ~3,0%5.
Soe  the direchen numbers are  a=l\, b=-3, c=0.
Take (Xo,9o,20)= (5, ,4). Then

X+¥ =L
e ; 5.1 B d

i-—-+3 y
How 4 deserive a line %M 7
Consider para  vechr  eqrs

Py -— d
= Yo % tVv-
£2 6, dhon r=vfe Tf we dake v=¥,-F,
-2 - - — x
then Wen =), T=n o+ (R -R)=T

Thuws, He vechv eguabimm 75 Hee Seﬁomd* fon Toh T v
Yy = (-¢)r, ++,'\?,] 6c tg 1

<.F = ?‘, ""C(;' "‘Fo) _’(l"t>?o "—t?I)
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@ .EX“"‘?‘Q 3 Fnd «h rf Se%wem fnm A + B n Bxz.
Sdy T =4-%,),47, ¥ ={3,-2,4)
?Lt5= 0-e< %, 1,4Y + £<3,-2 4%, o<tz

Could alss write  Fle)=<-Frlle, 1-34, 47, osctsl

ITn R: s pashe o hawe b et do
are  not ?aml(e\‘ TMese are cabled 5____k4._,4 ﬁ;}‘_is

Bampe 1 Show hat  Yhe Ves L, and Ly ace skew, where

Ly Xx= 3=+ 1t, Y= -+, 2= |43t
Ly: x= 1+ 4s, Y= 3-1s , 2= Y+%.

Sg&;&ov\ The direchton  vechus {-‘w L,,L, are 3\“02-,'\;37, Va<4,2,8>,
Which  ore Yot Prp ttorel = net parallel. T L inderwcls Ly, e
Pare exust s S«,ks—Fj\_\j

3+2t = |+Us (L
Y-+ = 3-2s ()
H+5s = )x3¢t. G)
(?,) Cyives t= 1+ s, Subb\\‘j e (15 %‘v"’

35 2(1+BD = l+Ys

not indersedt and

5 + Us = |4ys
5 =|. h
Plares
p Plane 1y described e @ont ond & norma.’ vecter @,
Hot 0 5 vechr orhapel 0 e plare. Spec‘fj p il
let P be e orbi ‘}ﬂ.vj vﬂd‘w ™ the pﬂlt\e. e, 7T be ther
positm veths  The” PP = -7, and

Lﬁ (#-3) = 0] @) (B b whogel i )
or, E-r = n J ‘(5)

MTese are  called vggﬂr@md&va(v&:\e
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Let n=<a,b,c?, ¥=<yx, w,29, o =<x., Ys, 20 7.
Then | ((K) etomes
{a,b, ¢V < x-x, Y=Y, 27 Z 2 =0

Ov alx=xs) + b(\j-t)b)‘\'c_(%‘zh) =0,

S- a scelar @d« e pea.m_ Thro Pu (xu, .,,?,.) witle r\.orw.l
whe R <a,b, I v sttt

La(x—m Fblyy) +c(z-2 =0 |

We could mul h?lﬁ evennth sul, colleck Grstants ¥
e lwear egh x,;,e? ‘ﬁfu( the  plane ’
=0 |

ax +by +c2 +d

Ebtamg‘& 5 Bd on eqn of the plane
@) ’1’\V\ro\5\~ (5,3,5) wih  normel vethor R =2<7,),-12
(b) ‘n\rouﬂ\. Yo punts P(2,1,2), &(3,-8,6) , RI12,-3,1)

Selubon () 2(x-5) *+ 1(y-3) +en(2-s) =0,

(b) a=§,@ =<‘J‘qlq7/ -\‘;:P——é:<—q.~-qa-‘7
beth  \re in Ha Plane, Se  a nermal vechr u

a a1
?\: ax-‘b k= ;L-aq: :<le‘lsa_q°7‘2<5'-3J-8)'
4y -

Se. an ean o P plae G
5(x-2) + (-3)y-1) - 3(=-2) = ©

ov 5%—35—81 ke et
E Two Plares  Qre ?_%"d r? Pheir normel vechws ge ?ar’al/e/.
TF he two plaes are ut palel,  Hhe betweon them i
the awmbe 01\7& betwen thary  normal s
Csp: Dot

1A\,
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& Gamele, ¢ Fird dhe angle betoeen the plars  and e b

Bxf inder seChon.
%X-ZU& 2=, Zx+y-32-3.

S_‘_L‘L‘L"_‘;b The  planes  hawe noemal  vechws 7=<3,-2," and
ﬁ"-: <1J IJ '37- SU

IO N O LT (R 2 O G S
ki \h, |72\ J3+4+y {4+1+9 2 0y

Se © = w"(i"r“m) ® .43%

o 'f“"A eqn o‘F | ine 072 inter seciron L, we need a Point enl.
We can Prek (avbi'\'vo.n"j) 2=0, This gues
2x '2\3 =\
Lx + Y4 =3
S\, gwes  x=y=\.  Thw  (1,,0) b a part on L.
L VWwes in beth planes = perpendiclar + both R, and A,

Se Ya ke
N = ﬁ\x?\»x_ =<5\, 3. Then vechor egn Y

r =<4\, o0 v g5 0.
2.6 Cb\‘mdm ond  quidric su(fae@.

(;x_j\arders A cylinder ) A Surece cons'nsﬂvj ol Liney
(caled nfigs ) pacalel " b o gven e passi Ao,
some  plane.  curve.

Middle school example:  plane cwve ) a cicdle 1n e
xy- pline  and the gven Lna s z-axis,

Efamé } Sketon "“AL 5urfsuu

©) y=x* pareloddic oaﬂl,m/
b) y- e
© K H sl elphe cylade
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Solu (
Hon (a) 3__}(1
x >4
W T )
x
T

Notiwe Alweus  sne  variehle missiNg .
Qugdric sudce

Aq_wdv.csggm v & &‘OL#GWW@»M%:\.-

Generx| egn: Ay Tﬁg + C2t 4+ Dy Eyr +Fxz fC‘L)(1ijI’L +3=0,
A, g T ’J constonts, 'h'O.VS\a.‘hwx /rﬂ&‘\Tb\r\ /Ww &Qabbn:,
rcd.ute T ove dwo  Standard -fA

A +B v+ (2'+3 <0 o Ax*+By'+ Iz =0
& Gurlevparts o comc sechne i the pline,
Barple 8 Use traes ( cress -sechtons) o sketdh e quatnc mrfaa,.
@ X T 2" = |

q
2
6y =- % + %
X |
Li

(<) T FIRC
LS 2
Wy TRt R ;
Selution (a) When 220, we 3&’(’ +3 = ) ellpse.
13 =R 2
B £43F < k" uoan epse £ Rlg L

Sihi\a,ytj, verh\  Araces are  plao cu'lp-‘-\kg. C'JMPL b egﬁ:d.
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3 v
(L) ?“* ¥=0, ] z= b/“ g ?a.mbsln. 'Pu{',zsl, 3&" 2:%“' + '%"J
i veS u‘mard rpo.rr:be@i 74/ Gy P\an Parclbl +o 3z—plw. Sivaler
v y=k For z=k, gel

2

i&%‘=h e\\_lgs

S groph o surfae b eliphe porzbeloidl -

J
%
) B y=k, 33* \)parabo\aq, ffur \3‘=V~ 3&‘\’APM]00‘&IA) 2= R
3€J’ 1!{\31" T Xt =k ‘/\m)er pelas. ?Q&»H : hdpey‘x\k Po.rebc{uo‘.

e
* 9
(d) fov 2=k, 32." elhyse, W= [P %‘ -2' =], y=01 %*%" =\

are hj‘?evbm- Resultr hj?evbo\o\d of ore shoet.
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