Su,mmo\ra of the third week’s lectures
How ‘l’o Pmc‘fc‘ua‘hon 042 Qa ?lane.;

E.xg.l . [G-l'veﬂ P G norma) vector {4G, b, cy Omcl

o 'po\'w'l’ QXO,\JO ) o) -
Eﬁ_“ﬂ'hém s AX + b\d +C2 = O\’xo+ b\do-r CZ, 1

Find on equation o o plane corr|:au'm’r3 (1,2,3) with
o normal vector ¢1,-1,1> -
é&t‘l’! @)y x+ (-1)3 +)z2 =D+ EDYR)+ R
S X-y+z=2.
2 [ Given: three poists P, P, ad By

?{'=’\>‘_p?l AP, is O nommal vecdor . Now we
Con use Exp.1 for A ond T, )
Find on cqm{'con ot o plane cohich contams
P=(1,0, \) : ’P,_:(O, 1L, D) and B=(1,1,0).
Solution . n='P,'P x’P'P is @ normal vector.

- — ] o o

n=|' 3 e = ¢ \ \-1 1
-1 1 O \1 -1\' o -1
o 1 1

:<-1,—1,-1) :



So -x-y-z= -1-0-1=-2 is on equaten

o? this P\Ome :

Exp.3 [ Given : Taoo parollel vectors v ardw ond
G ot (X4, T)-

XwW S & normal vector. Now we Can

|7

X 4 [G—"ven . Gntains two l'n'&f&c‘\:\ha lines ¢
n=or 1Y,

ad T =GP+t V,.

“hen 7\?=—\71x71 s & nxmnal veckr and o\aou'w

wecw\wseE_x.i.]

Es \-_C.-\'ven; A 'Pum“el 'P\ome.: O\X'I-'O‘d-rCZ:d
ﬁ' ?0‘.".‘:: (‘xolaol %o\

I

Teoo Porallel ?\ome.s shave. ncrma| veclcws- So
<G, b,.cy s o norma l VQC%CM‘ Cl‘?' the Qc"\S\'c‘eJtcl

Plane - Hence an ec‘uoc‘:c'm ot this ?\ome s
OX +L“+C2 = O\'XO-O-L“J\-C%:.‘ ]

Exp. € [G-{vev\ . Contniing ":600 ?c\m\\d \(ncs

j



F‘:Ct\=a\;"+'\77
od =03 +t V.
“Then W:ﬁzx—\; IS G normal Vtc.‘\tdr‘ Nooy

we con use Exp 1 Por T ond ‘tke?o;'njc'a.]

Vector- valued  Punctions

A function F?C‘l:\=<'><C'\:), \dd:),z-,(-\_-\> is colled
C —valued Function (For now).
“This taPe, A Punction is \r\e\_?*-u\ o

.'?o\mm&n'ze o Curve

o Descnbe the ?os\'hbn vector of a maving particle.

e T‘inJ \/e.\o c\'{'a or acce\e.ro:\‘(on o?- G mov iﬂa \mr‘f(cle-
. etc.

Exp 1 . Parametnze the Se_amén‘t QA where
P=CU,0c1) od Q=(2,3,4).
Selubiom . )= tﬁuuﬂ OF  Por o<tsd.
b =4¢2,3,4 +0-t)<1.0, 1>

— (1+%, 3,143 for o<k<d.




[Exp 2 . Rramelrize the line H\fbu\a\r\ 1=0,23)
ond parullel to V=<4.5,6>.

Solubim . PV =P, £V

=<12,3> +t<4.5,6)

= C1s4t, 2451, 3+6T).

[Exp 3. Parometnze the cirde of rudis 2, centered of
the or\‘a(n m the Yz -?\av\e.
Solution. x=0c (Siwe i the Yz —plane)
Yy=2Gs8 oand 2=235u0 Fr ocE<2T
So P®)=<0,2G0,236) fur oB2x.
Remork . (Uhenever dou See ALB'=1, yow should think
¢ A=Gs® ond B=SiO !
[Exp 4 . Purometrze on eu.(")se. with center (1,-2,-1)
cwhich is o tronslation of the ellipse
@@y -
in the %Y - plone




Solubin . A Poea metnzatin of the ellipse

@@=
in the ’xa_":\o\ne 'S

2 =G0 t = <2GsQ,3Sib, o)
Y .
T = Slwe
€ = o0 u
o afpammejcn'zmhbn o ds tronslate o ith an'l:tf‘
C la _7-: “)

VS F’(e) =<V,-2,-\) + <2 GO, 334L9,q)
=l+2Gs0Q , -2+330, =15
Por os©<27€.

E& 5. Tammetrize the curve ob l'n‘tefSeC{'.Ldn of the
Cull’v\cler x e \d?'=.‘|. ond The Plane. K+Y+2= 1.
Slubim. X= Cs8 , Y= Swb, $or o<HC2IT.

Z = 1-9(-‘#= 1-GsG-Jmb.
Soe F@=¢Cs0, 340, 1-Gs8-SinBy Porectam.



E!E 6. Param&rt°ze JL'b\e. Curve O?— M‘liEfSk’.C‘ILbn 0?- 'H\e.
Qall'ndefs ’)(Z-r‘a?': 1 O\'\Cl "']7‘-.. 22=1, and Zz20.

&l‘k{-lbﬂ. x:CDSG' R 8:3&09, -por o_<_6<27t,

Zz= 1—‘6?- = 1-8.‘-\&9= G.Sze
Simce Z>0, Z2=|GsQ|. So

@)= <Gs8, 80, |G B>

Al

\ \‘\‘\\ \\ \

COJC.ulus O‘)' vedl:or-vo\lued ‘{)—unc‘ﬂo'f\s

lim Y@) =  lim =@y, lim yety, bim zcy)

t= o oo t-+a -0

Exp. Find Liw <%, b ety

t—vo

Solution '\:-»o< t ' Tt 'Gst>



Clim &1, lm 2=t L Gsty=

t—o t {:—»o t—o

[LHornl’«l.S £ Lim e_t , lom &t . Gs ()=
mk ) t—bo 1 t-o i
< 1, i, 1> :
— —
Derivative F"C’cc\ = |lim PC“:L-PH - r(-_to_)
h-o h
(ko)
rCtoth)

S ek, s paralld to the hmae#c e o Vit
ot ).
Aso e have Flch = < xCh, 3 e, Z27h)
Exp . [Rarometrization of the '\.'o\v\cden‘\,' line o
&) of Pao:
Ta) = P4t r’cm)
Find o poarametrization of the ton Sen‘c line. o¥
6 helix Y= € G (21), T, Sin@D)> ot




?(K/4\ =<0, /gy 15 .
Solutien . LG’\: T‘CJ-C/q_\ + r‘l(K/“_\ .

= ¢ -2 3m2H, 1, 2Gs2D) -
So L) =<0, T, ,1d>+t<-2,1,0)
= <-2": ) "'_‘_‘_7(/“_ . i> .

A moving ?Qr\ntl&

I? ?Ct) is the 'posi‘hOn veckor of a MOVM%
?ar{-t‘c.‘e , then
its weloaty Vb = ¢
its occelemtion Q)= Vb= ) .
its speed sch = IFVI= el
Exp. The position vecor of o mow'r\g partidde s
rah= <t ta1,1%
@) Find ks ve|oc.'<|:a at t=1
(by Fid s oaxelenition ot t=1.
©) Find its speed ot t=1.



Soluhiom . ~(4y= %,1,2’:)

ot = :j‘_ > ) 2
(=<K= 00025
@) riciy=<14,1,2>
Q) () =<-1,0,2>

Warning . Non-zer  occe lenition dees NOT meon
thot the speed s not constont. Tt Cm‘sé meons
that  the veloaty s not onstant

Exp . The position vector of moving parbicle is

T =<Gs ), Sin (), )
@) Find ks speed.
) Find s occelemtion.
Sclution . @) s = | ' =||K-Snt, & t,1)|

=,‘18l\2‘t+cﬁz'\7+ i = E .

(b) O\C‘h = r‘l/C‘:) — <_ Cns-t' —Su'n't, O>




Netice In the ubove e.xam\:\e. , sFee.cl. () Cons+an‘t )
but occe\ewtin s NOT zess.

@ How @n we determine P a movfﬂa par-\:\'c.\a 'S
3‘)@&\}.8 up o slawl'v\a docon ot 1= t, ?

Intubine IF 'Proa'_»-a? Omc) ‘\_; hoave ‘Hne sowme
v

direction , then it is SPeeoLha up.
o I ’Pmé_’a’ and ¥ have oppes e dinections
N
thea +F is Slocot'vug dewn.
o 1¢ ’Proa'_)&" =0 , then the s\xd s
@nstont N
Gwﬂ\d?ﬂhm"\a OZE_). occute =) %"x.ecl(na up

v

7%

N obtuse =y S|oco|'n8 docow
\")

COM'?M'\:O'\"JEW\O\[ 2 : 7 Yo =Y} Sr?ee,clma Up




<o = Slooo\'v\ca dowom

<l <)

-
a -
—_
O -

—0 = Cm\s'\:ﬂ\\'\'l.' S?etd

Mo\ﬂemmﬁul f'ea\sonim’
It s S?e.ec\(na u'\) a‘l? +- ‘l’o if qml Ov\la 1\2
s'ct,) >0 where SCH = VeI =TI

'S the S\:veed Lunction

s'th = j‘.{._ Vv va

(C‘Ao\ n mlg\

_ £ _ clcﬁc (Ve - V)
2. {veh v (Dct prduct rule)

= 1 (-\>/ ,C‘\.') -?7("?) 1--\7(":\ Ry '('\T)\

2 vl

2 A - VA)  _ Ad-VE)

2 WV RV
('Tms 3 O\r:l'o\m“a the c,oﬂeonm\' ot Iy Q\ov\% v )

The total d-’s’cance tveled over ac<tech s
j Fehidt-




