MATH 10C: Calculus lll (Lecture B0O)

Today: Equations of lines and planes

Next: Strang 3.1

Week 2:
homework 1 (due Monday, October 3)

survey on Canvas Quizzes (due Friday, October 7)



Cross \) foduc, ¥

Summ&rj‘. let © and I be vectors n \Qh.
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/ Three - dimensionodl

T /’ ‘P(“ism with six
/ —Face‘ts *}ho\lr eV ol
- ~ T [ /T 12 each \Dc«.ro.(\doarqms.
Volume =

Lek ClQ"v_:i be Vectors in ﬂl?)' consider o Po.ro.\\e(e\gi‘)eé
sPcmr\QA bj XN W,
A(‘QQ O% ’“\Q BO\SQ, =

He.\SH =



Volume of o Par&\\e\Q{DiPecL
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2x3 mateix | fhen the cross Pro&ud of T=(w usts) and

q’(\h‘\h\\l%) <o n be Com&kﬂ'@c& oS

- - -

wx \ = W, W WU = U (Qz\]'s - u-s\l-;_) —6 (Ul N3 - U's\!\)—\- 2 (Lh\lz —u1V1>
V\ \’2 V"b

Simi\ur\s( the +Ci\3\e scalar Produc’r of G’L=(uuuz\us),71-(\1.‘\12\\f~,>
and W= (Wi, W)  con be computed ag
l.L‘ U). u's

K A :u\(vzwa-\tswzyul(v\ws—vsw\\+u3(\r.wz-\rzw\)
W, W, W

av(\ql)( \?J):




Equa‘l‘ibr\ e a line n space
l =1 To desceibe o line in R®
we must know eithecr
(&) Fwo Po‘\mls on The [fine |
or (k) one point end
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EquaJr(on Lor a line n space
i

Nectors W and ¥V are Po.ro.\\e_\ f and on(J |

(‘Oj convention O is \304‘0_“?_\ 1o all \Iec’i‘or:Q
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Fir\& Parame+r(c and sdmmefr(c, ec1ucx‘h‘0n3 of the line L
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D(SJYOJ\C?- ba’fwaen ¥ Po'm* o.nd x \\~ne
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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

2 2
\c\en*i?j o Fo‘.n‘( on the line -
\Aen’r(\Cj the direction vector of the line:
Compute
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Re\cﬁionships between lines n R?
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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,)
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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

this 3~js+am has  no Solufions | so

direcfon vectors oce

L, and Ly are

(IW Do Li and Ly hove oo Po'\njr in Ccommon !
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Rg\q+ionships between lines 0 R>

£ xample

L=t X=-| +g
?3 Z'l'.| th\ {j:L( -5 "FO(' some 5.t eR
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Ec‘uode the m‘jh*—kow\cl sides of The above ecxwﬁ(ohs
\? ‘H\\‘s SJS_\CM hos o solution
Then Ly and L+ intersech
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