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Math 2110: Multivariable Calculus

Lecture 3: Cross-products, lines, planes
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C isnot uniqué, but one mportant
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T here is a relationship with the acute
angle between veéctorS !

<Lz IE|sin 6.
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EX Find 7 or thogonal 1o 1he plane
Continiag Pt S (a:, ),037) 4(2 )
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EX l/\/;\ﬁ'-/_ |5 7%6 ar€a O)C 7'}\6 '/'r;'mjle
— . .
with the Poirrfs in the previes exﬁmp’e?
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PROPERTZES
(I) (&)KI)XZ\;?_L\ 6?)( (BQZ) (ﬂO'[' GJ‘Ichq""iv-e)
(2) abxg - - Exa3 (not CDMMnfq'five)

(3) (cd<b = c (@E): axel).
(4) @x (E+3)= 3%—!;6?8@‘.
(5) (RN =ACHE

() &) @) e Jal b€ Topleproct
R ax(B): (@21 -(T)2.
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‘T';.,‘PIC Produ(_‘/‘ j'[v€5' the volume O'F KA

Parq //e/"/D 'feﬂe
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EX: How much forque is generated if o
T force of SO/ is applied at an angle of

§5° to the end of a Oy -long Wrench 2
2= [FF NI sme
= 0/)(50) sn 85°
“os gy </V-m) .
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L//\/Eg “F FL/7) Red Ine can be
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Then
X2 > =X+t Yt s 24 )/3>

" Faramdric equ ations !
X=XV
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Note how we can a«l3ebm‘cq//_u5
m«n{pmlq#e Ifhﬁ Q%Mq‘/'fon 07C {Ae ,o/qnem

XDy +Ns2- XN Y32 = O
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EX Find the equation of the plane

(MSSmS 'H]FOMSL\ the POm"‘S (Colj 2’ ‘;)) :’;

AB= <105 AC =< 073> (r0-3) <

-~ = N

- — |¢JK

/BXAC* Tro :<—é,-3,1§.

-l 0-3
Choosé (XO,‘ﬁo,Zo): (" Olo) . ﬁ‘<’<", V- 0}2"0>:O

= - 6()(—!)'3\/-!'}2 =0.
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EX: Find the Aistance From (3,1)1)
Tto the plane 2x2yr3ZF

So fake =323,

A N T
d=|comp,, L= H)\h/ @
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Practice...
@ (alculate The friple product
(Vi) i f (7:(/,-1,:}
Vv =Gyl 0
W =<0,375>

A [N
n(7i)= 5 ( )*S\ég Z/S) >
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[ alfr two lines:
B e
Y:H-.g'é (‘:\‘ \/_ S_ .(.
Z=+4¢€ 2= 7-8¢ .
Ace the |ines F“M“e’.? Derive the symmetric

equations for- The lne on the lef

(Yes )M\MHQ])
(2

3 97
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(onsider (1) X-2y+52-970
3 qunes . (1) 2X-3y+10&+7: O
(3) -3x+by-152 +| =

Which 05- ‘H\QSQ F’qnes (r} qn\3>
arc ltq(‘4“€,>

Yes (1) 4(3> p/\:s ('> ch 3 %y
See 7%:.?.
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Derive equathons for the Ifng
@ Fqsing -H)r?v\jh (ID, Lf,-B) in the

Jirection (-5,0) 6>
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Derive an e%uq'hbﬂ for the plane
@ PGSSl.f‘j ‘Mroujk (I,";’f) W)'fh
normal <=3 ;3,1

LRSS D I '/7+/)2-‘/>t<>
-3(% ')’3(7+/)+2-‘/: )
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F[na( the Aistance befween
fhf.fo'.”{ <__ L/) 5) ID) and t+he

WC =
I L_% B (0’0”)""7“'<
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