MATH 10C: Calculus lll (Lecture B0O)

Today: Vectors in three dimensions

Next: Strang 2.3

Week 1:

office hours schedule
homework 1 (due Monday, October 3)
join Piazza, Edfinity
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We can describe the dicection of dhe vector in

A ferend ways. For excxm?\e\ us{nj *thae anj\e Aot
the vector Forms wWith dhe axes. We can switch
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Unit vectors Stondacrd wnit  vectors
A unmt vector is o vector with Majn(Jru-Qle, .

For Ny nonzero vyector ¥V we con find o wnit

vector U thal hos dhe some dicection as v
TQ\LQ & = ( Then o hos the some direction as T
and Q= gy VU=

Exomple  N=<-1,4% V=
Consider the vectors U=\ o) | 5’:: {015
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\le\ociJcJ , Force; in plane Jﬂmj cepresented by arrows

e +wo vector o?ar%‘\'bhs t scalacr Pro&uc‘k and Vectar sum

e coordinatles malke vector oPerq,Jn'Ons casy To ?erform

o c_om‘aonen‘\ {orm of o vector Q’=41.|3\>)®)=<3&4‘5Q

e scolar mv\HiF\'\coﬁ(on ond vector oddition become
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Points  in dhree dimensions

Life ho»F?th in three  dimensions |
The wmothemotical wode| of Tthe three - dimensional Space.
1s the three - dimensional Fec*&hsdcxr coordinadte sjsjrem g
R consists of points  (319,2), where x, Y,z are Ceo| nueberg
D R, 2> B 3D R
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Coordinate plones | Octants
The.(‘e_ afe 'H\FQQ, oxeS (N R3 Corﬂ\o\joho\\ J[o each 0'H7\e_r>.
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Distance n R
Theorem 2.2. Distance between —wo Po\n*s n Space
T"\Q_ distance d  between Po'\n’ks P =(1\,3‘|1|)
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Equq+|0ns o{: P\ahes Paraﬂd +o cooréino\‘ke P\o.hes

Qu,\ﬁ Z=C

eﬁuu‘hoh of a E\Qh& Paral ]l +o the Xy - Pome
comLcunmij Pomjr P=(abic)
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conJrQin(hj Poknjr P=(a.bic)
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Eo‘uq-hon of a sphere

Gweh Pome P, describe all FQ\H+S that are ot

6\3'\'0~(\Q€_ >0 -prow\ P

R Q" 3 R3 x A

- Y /




Equation of o sphere
, |

Exam{:\e Find he standacd €<:J\4Q+{on of The sphace
widh  centec (2‘3.93 ond Po'm'\ (O,\\l*\>

In order do write Ahe e_cyuofr(tan of o sphere we need
4o know fhe center (Si\lzh) and the radius (wnknown),
Rodius is fhe distance Hfrom the center of The sphace
to any \Do\m* of fhe sﬁﬂr\am (s ?ar*(cu\qr to (0,1\‘—\>>
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Vectors o R

C,om‘:)\de omq\nﬁj with Vecfors in The ?\QT\Q

vectors o.re c]v\oerH\‘es with  both mQSh{+ucle ond dicection
Vectors ace reg:msm*eé bd dicected line seﬁmenh (eurrouws,
vector (s in fhe stondacrd Fos}Jr(Oh i s dartial peind s (009
vectors odmid  the comFonen‘* represenfodion = Loy =)
0= {(0,9,0)

vector oddition and scolfar W\u\‘\'i\o\{cqﬁon are defined
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Vectors 1o R

o f V=(xig2y, then V=sxTayTos tb (standard ant foem)

FP=(xiya2) , Q=(3 Yo 2 ), then PQ = (e, gemyd, e )

o if 3=<1‘3|17 . then \\T}'\\=\ITCW‘TI1

o to find Fhe wunit vecfor in dhe direction _\7=<1|3.2),
muliply T by B U=KE S 2
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Properties of yector operatfions
Let laﬁlb‘ W be vectors {n R> Let r,s be scalars.
T\'\e(\
N = T+ o (commutative Propeﬂ-j )
(V) (@+-\;)+7\| = W (N +?\1> ((ossociative ?‘-"F"H—J)
>
0

(qdc\{’kive '\Aah“‘\"l'j fro‘;e(\'(t])

(v ) +(-w)=73 (additive jnverse Pco?o_ﬁj)
(V) c(s) = (rs\a (qs50c'\<x+'\v;+\j of scalar mult)
(Vi) (res)X = ru+sT (diskeibutive propecty)

i) e (RAV) =W ¢V (disTeibutive Profa(‘{-j)
(viii) tusd& , o ® =0 (;el.en+;+J ond 2er0 PCOPQﬁ;@)



