MATH 10C: Calculus lll (Lecture B0O)

Today: Equations of a plane

Next: Strang 3.1

Week 3:
homework 3 (due Monday, October 17)

Midterm 1: Wednesday, October 19 (vectors, dot
product, cross product, equations of lines and
planes)



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

P s a Po'er 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\is Plone I]C Cmci

only i



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



Distance between o ?\uhe and oo Po'm+
« X
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P

Consider a F\ur\Q with Po‘m* P and normal Nector R
Suwosa tho \)o'\n-\ X does ot bq\onj to This P\Qne,
The distance o between X and he Plone s Ahe
smollest  distance betoxen X and Pd\f\“& wn The plane
\f EX 'S oc’“\OSOnc\\ +o he P\Q“Q (P&m“‘l\ to R) l’Hr\en



Distance between o plone and o point

Conclusiont
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D\‘S’\'QV\CQ bQ‘\'v\)QQh o P\Qh?. and oo Pro'm'\‘

Exomple

Find the distance befween the point  X=(0,0,0) ond
he \>\0m j‘\\leh \'Dj 1»,?_\3*5%—5:0.

This 1s he ec‘wccﬂow\ in The Sev\o_m\ focn . Fiest find
the normol Vector
Next we need o ?Om% in fhe P\Qﬂe <ij Fo'm-}>)
e, any numbers Lot You 2o such  fhat X, ¢ 29, 32, -3=0,
We can take

Then ~he dicfance drom X Ho  he

P\O\V\Q 1S



Vector- volued functions
Dedinifion A vector-volued {unction is o AHunction fhat

4o kes reoal humbers as ‘ders ond ji\les Vectors as

ou.*ru‘h, ie.,
C ()=
C(t)=
Exomple e (&) =
|
T (k) =

Remark From now on we will not d(g*lnﬁu\s\\ between

fhe PO‘\(\A( (x1y.2) ond the vector X4,y both are \juS"’

lists  of dhree real numbers



Vector- volued functions
Vector volued Hunction F*) often re!:cesuﬁ's a

Think o bout fhe motion of o P\umﬁ | —F\l‘jh% ot an

(L‘H‘F\QV\Q_ or o bicd etc.

A vector- volued Hfunction may not be defined For
read humbers | e erample | T@) =

s ot defined —('-or

\

You can exp\\'ci‘Hj sPecth the set of real number
{oc which 30\& wWand to define the function bj MFRJY\V\j(e.j,)
We coll fhis sek  the



Vector- volued functions

£ dhe domain is  not eﬁP\\'ciﬂJ s?eci-ﬂecll we assume That
H’ 1S ’The SQ‘\' 01c

E xomple

= |
(\&):4% \ cost VY

dom (T (£)) =

Somq*.\m‘as ‘H\e domd\n \s -Foumé ‘G‘om ’“\Q \)c—ob‘em Se"fuP.
£ the function describes the motion of o bicd
befween +ime O ond 4im T dhen fhe doman s



