MATH 10C: Calculus lll (Lecture B0O)

Today: Equations of lines and
planes
Next: Strang 3.1

Week 3:

homework 2 (due Monday, October 10)



Equa+i0h %r Go \(ﬂe 1(\ SPC\CQ_
] N ) ' .
Y o S desceibe o line in RB

we must krow ethec

" e (@) Fwo \)o'\r\‘b on The hne |

_—— == - =

~ of  (b) one Po(r\* ond

L\ P direc Tion

Thm 2.1 (Rucamefric and symmetoe eqs. of o line )

A line Fara,“Qi 45 vector | =<o.b,cy and ?ossir\f) 'W(‘oayﬁk
P= (x40, 2o) can be described bd fhe -FO“OOJ-\VWD Pammdr(c.
QC{MQ'\'{Ohsi L =To tha, Y= yerth 2= 204 e HeR

(£ aband ¢ are all nonefe L coan be desceibed bj the

F-F~ o lj—-\ge i T-20

53mmq\‘de q,c‘uuﬁor\ — . s



Disfonce  befween o point and o line
Consider fhe line L ‘Hr:(ouj\\ ?g‘m* P with dicection vecfor V.
Su?foée M s pot on dhe line. Whoat s fhe
distonce  betweenn L and M 7
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Theotem 2.12. Let L be o hine
PckSS.\V\g ‘f\r\muj\\ P with dicecTion

vector V. If M is qv\j Po'mjf not on L |
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Distonce between oo Po'mjr ond a line

Example
Find the distante between M=(3(2\\) and  the
line X-S _ Yy+2 14
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\Aen’r(\Cj the direction vector of the line:
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Re\cﬁionshiFS between lines n R?

Let L, and Lz be 4eo lines in R Then he {c“om(rlj

'FO\LV Pos&(b:\(’\'ies exist
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Qe\oﬁionships between lines n R?

£ xomple

L,: direction vector Vi=< 4, 2,05 PQSSi“\‘j ’“\Voufj‘\ P=(o0.2,1)
L7_ Cl\rec{’\or\ \F€c+0r Vz = (- 3 -6 07 Fuss\nj ‘“\roujk Pz: (, >
L, * direction veetor Vi = £ 1 LY \)st\n:) T\\rou&k Paz=(u4,)

) L, and L, v, FQ_FG_UQ\ to v, | ,ﬁwx&{:ore,
L, and L2 are eifher

Write QCTU\Q'\'(OV\S for Lo



Re_\Q‘Honsh(PS between |lines n R®

Exomple ‘@ L, and L

() Y=< [, 2,07, Ve = < -ty Ace v, ond :1.’3 qu“d R
Parallel l\wc and on(:] F
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Rg\q+ionships between lines 0 R>

1='t ‘ ‘x:—l +5
g= 2t CL\‘\A {fj:Lf -5 {or some s,k eR
2=l Z=-l+5

Eﬂucﬁe the r(‘jM—kqv\d sides of The above eclwﬁ(ong
l'F ‘ﬂ\\‘s SJS‘\U\'\ hos o solation
Then Ly and L+ nteesech

From  the last eﬁuoﬂ'ioh we hove ,Subs{—(-&uﬁn\j
infe fhe fist two ecluaHOV\S j'\\les



Rg\u+ionships between lines 0 R>

Exomple G): L. and Ls
L, direction vector V,=¢-3,-6,07, F‘*SS‘“f) ‘(\«rouj\\ P-=(12,2)

L : dicection veetor Vi = ¢ I qusKnJ Tkroqu Paz Cuy)

- -

Since V, and V. ofe  nof qual\g\l L, and Ly are
e ither '(r\‘fCrSecJ(inﬂ of skew. We have To check if

L, and [ have o ?D;n"' In commoh .
,
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P‘&hes
Two Po‘nrﬁs defermine  a  line : for any tpe points P.Q

(\r\ R> oc [R3‘> There exists o u.r\{c1ue line Fqssinﬁ ‘H\G‘ouj"\
P OW\Q‘ Q A ?O(ﬁ+ X \s N —‘\f\-Q line ’l’L\roujk P and Q
W§ PX 1S G M ‘\'l\3 ¢ of PQ e PX =t PA Hoc some teR

Three Po‘m*s (‘H\QJ( do not all lie on the scme \ir\e_>
defermine @ Plcqu {or any heee Poin’rs P.Q and R in R
tHhat do not all (ie on the some line | there exists a
umiciue \)\o.nq_ that passes ‘errou«gh these three {Doin"(s.

A Po\nJr X iy in the plane Passlnj ‘ﬂnroujlx P.Q and R

o



Equorﬁon of a quhe
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Another Nay 4o deseribe @ P\&t\o_ s bd \den*igj(nj

P s a Poer in the P\ane_

and  vector © s orﬂ\ojono\\ to  the F‘Qhe_ (called the
hOFW\Q‘ \!et’{'@r) T\l\Qh \)0\(\* X s n ‘ﬂ\\s Plone I]C Cmci
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Equation of o plane
1 1

Consider o P\ane conJrcx\n\nj Fo“\n* P= (30140, 2) with
normal vector N =<a, b cy. Then Poin+ X=(xy,2)
bethj 1o This P\Qhe i and on\J £
(>

If we denote ~hen (<) becomes

SL\.PPQSQ 'H\C&\" WNe \Lhow *\f\e c,oo(‘cllmu'ks o-( 'Hr\(‘ee P&\V\*S

PO R W fhe plane. How can we 4ind @ normal vector

to 1Rhis P\ome i



E.xo_mF\e_

Weite the vector eﬂuc{h‘on for the F\ome Cbrﬁo\in‘mj
polnts  P=(1,1,0), @=(-2.1,1), R=(0,0,1)

ComPULJfQ "ﬂ\{ r\ormcx\ \JQQ'(’D(‘ to '“\e P\or\e

Pont  X=(xy.2) Is n The .‘)\Qhe WF
of e_ju'\\m\en“j



