MATH 10C: Calculus lll (Lecture B0O)

Today: The dot product

Next: Strang 2.4

Week 1:

office hours schedule
homework 1 (due Monday, October 3)
join Piazza, Edfinity



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

&hu\03ous\j o \d\cme vectors %
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n the <o mFonen" Lorm -
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) ¢ , 2
T=<1,0,0% ‘3=<0(\(® k=400,\7 are standacd wanit wectors in R



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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Examp\e let P=(0,3 -2) Q= (22 2) EXPFQSS ?@
n CoM?oY\QV\+ Lorm and 10 standacd unid form .
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EX&W\P\Q Let Y=¢2,006% | W=241,-1,-2% . Then
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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;@)



Dot ?roAuc_Jf (scolar product) of vectors
Def I V=dviva,ws ond B < L iy winS are fwo
vectors jn R, then he dof {)rmiuc{' or the scalor
Proéuc+ of V and W s \3hwh bj fhe sum of

\)(‘oéuc‘{s o‘F \IQQJYOF CornFonen*'s
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Ve W = <m1Q V=<V, V2D
K =dU, U

EmePIQS NV - =

= - - =
V=<{0,1,-25  W=45¢,3) VW=
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tetucns oo nhumbe
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_ﬂ'\eorem 2.3 (Pro?e_(“hes o‘( 'ﬁ\e do+ PGO&QQ*B

Let ¥V and W be VecTors and ket ¢ be de[ar_

Then () (c_ommu’ruﬁ\/e,)
(i) ( distributive )
(i) (associative )
(‘\‘3 ( mQ\jnHu Aa)

Proot .
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Angle  befween HJwo Vecdurs
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Dolr ?fDduCJr Cmcl om‘o\\es bo;(ween Jec Tocs

\?rovv\ Theorem 2.4 We hcwe

CoSH = . B =
EX&mPkS
Find  The &nﬁ\e befween & and I
(G\) a:—zt?.j_—\z ] (]’)zT,kZE
e (N{ =
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T\'\Q_o(‘em 2.5
The nonrero Nectors & and T oxe of_\'\r\o:jonm\

Exoom P\e_ De tecmine w\\Qﬂ\Qr ?=<\'3l0> ond 212(-6‘2‘%

axe orfhosor\q}. Since ‘5”3—_

we QOV\Q\ude ‘k\\q\’ ? and '% we




Orthogona
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Us'\r\o\ \f&c+0rs *0 (‘eP(‘e.se_nJ\’ dcdu

F&‘u.-\'\' vendor  sells QPP\QS | l)&thQS and orqnﬁes_
On o qun cluj he sells 20 cLH;\es 2 bananas
and (§ oroqus. Define the vector

3 = (c:{uan"}(JrfeS >
Su\)ﬁmse that fhe vendor sets —he wca\iowir\f) Pﬁ'ces

0.S PQ( &fPle, 0.2S Fer bcmmo.hqI | F@r o(\omje

Define the vector of P(‘(ces

P
Then ? =

19 Nender's



Pro\ecj( lonsg

J
let @ ond T be 4we vechors. Sometimes we

U\)OJﬁ “'0 c:lec,omPQSe 3 (\ﬂ{'b ’kwo (_omponevd‘s

V=06 +6  such thal T is l;o_roj\e[ 1o Q@
and -.E 'S okaoSSonu( 4o @
\,\J\(\jj_

@ F'\ﬂb\\ 1he orea of
Atear o fhi '\'G\for\z)\{ 1S
Q) Chld Pul{s G waqon

How much force s Qduq\}rj ~ il
MOV the wagon forwacd
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Det (Pco‘jecjr(or\) The vector Frojecf{on of ¥ onto T
1S ‘\'\'\Q_ \IQC*O( \QbQ‘QCL ?(‘o\‘)aq Si\lo_v\ bj
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Let

J ond & be nonieco vectors. Then
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ExamP\e, Find the ?rojec‘t(on of <-2,2% anto Ly 1
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Examp\e, Find the ﬁ)rojed(on of <-2,2,2% onito {10,-1,0)
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