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
j |

EmeP\e Find he standacd €<:J\4Q+{on of The sphace
widh  center (2,34) and Po'mjr (o, \1i=1)

In order do write Ahe e_cyuo&(on 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 sﬁokam (s ?ar*(cu\qr to (0,1\‘—\>>
Theretore |

r= V(0-2) + (1-3) " (-1-4)"
=\] 4 + 64 + 25
- {93

ECX\-&OSHOY\ Og' T\'\{ SF‘(\QC@_ : ('X_"Z)IT (j -—3)&1 Ci'qy-: 93



Vectors o R

Complete omq\cjj with  Vecfors in the plane

vectors afe c]v\oerH\‘es with  both mQSh{+ucle oand dicection
vectors acfe reg:msm*eé bd dicected line seﬁmenh (eurrouws,
vector (s in the stondord Fos}Jr(ot\ s Gnitial ?Q'\n’} s (0\0@

\je_c'kors O&Q&\‘ﬁ\"\ —“’\Q CQmFOY\QT\_\— re_Preseh’&Q’\\.O\’\ —\71=49c\j‘%>

-
0= (0,9,0)

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

&hu\03ous\j o \d\cme vectors %

q'f?\)
n the <o mFonen" Lorm -
kl <‘-L| \3‘\9‘“‘> Al \LZ inl\jz\ilw = < k\ll "'\('117- \ \4\3("\(\232_ ‘\L\tl“-\l-ﬁ.z2.>

) ¢ , 2
T=<1,0,0% ‘3=<0(\(® k=400,\7 are standacd wanit wectors in R



Vectors 1o R

o f V=Gy2>, then V=X +3§+t1 (standard andt foem)

o if P=(xiyox),Q=(20 Yr,2c), then —P\CS=<1V1€(3V3(.2V26>

e if Y=daiyvy, dhen WH=\xrgew

o to find Fhe wunit vecfor in dhe direction _\7=<1‘3.2),
ulhiply ¥ b\‘j \I—?IT\\: <|\an ‘\l3"‘ <7u>

Exoump\e Let P=(0,3,-2),6 Q=(2.2,2) Express PQ
in CoM?thV\+ Lorm and 0 standacd wnid ’@arfv\
PQ {2-0,2-3 2-(-2)5 =42 ~1,4% = 2L~J+Q‘L

EXumP\Q Let \1={2\O\G>,w=<\‘-l,—z>, Then
Ut 3w = 4230 103:(1) 1643(-2)) = {5 ,-3 0>
IVi3w =\ ™ (oo =259 = (31




Properties of yector operatfions
1] ¥

Let @V, W be vectors in(R”) Let s be scolars.
Then
J=3+a (commutative PFOFQF.‘U )
(1) (& tV)4W = wt (N +?\1> ((ossociative FFOFQH—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) (r+s)fﬁ = U +S0 (disteibutive FroFerJr:O

i) e (RAV) =W ¢V (disTeibutive medjrj>

(viti) %=X, 0&=73 ({cl.eniri&J ond zera Pcored“r&ﬁ



Dot ?roAuc_J( (scolar product) of vectors
D_ewf £ V=dvive s ) &lhé W= Wi, WD Gre Fwo
vectors n R, then he dof {)@duﬂ’ or the scalor
P(‘Ooluc+ of V and W s 3Neh bj fhe sum of

\)(‘oc&u\c‘ks o‘F \!e.QJYOF Corni?onen*’s

-5 >
Ve W =V W+, W, +VaWa <m IQ V- AN, VD
WU, U)D
Examples V-0 o= V2 Wa

= ey
V = <O\\|_2—> : V_\]»’&(g(clq> \]y?\} :O'g"'l'G'('(_Z):,':-g

)

> D —_

§=3-k g=t ? =0 \l+.2+()2 =Q
Dot (sc_cﬂqrﬁ \)(‘odk&c'&' 4akes 4wd vectors and

tetucns oo nhumbe



Do'} P(‘OCluC_“'

Tl’\eorem 2.3 (Pro?e_(“fies o‘( ’awe do+ ‘NO&QC*B

Let T,V and W be

VecTors and lef ¢ be o dwlar_
. - -
Then (\) UV =~N-0

(c.ommw\‘&{"\\/e, )
< distribahive >

(C&SSOQ\\O\*\‘ e )

N\
('\13 LT.(Q?-*V\J) ETAREV I & - W
() € (@)= €R)F = (3

(N) NV = VR

(hnujni*uchz>
Proot (V) Let V= ¥iVva N3

V-V = VN2 Ve ) N e Ve
—9
a:<u|,uz‘\l‘s> = VN % V- Vo t Ny \Ja, = \l\l—\'\j‘r;-*\(‘;— = ||V “1

. - ) -
(m w-v = Uﬂ\j\"'mz\lz*\ﬂ%\Ib :\'\u('k\fzul')_*\/-sus: V- w



DO+ Pro duc '\'

E)(o.miﬂe

0=&2.2,1)  b=4-2 -5y | T=Lo 341

\ l

2(B2) = 22,05 ((r04es)ze 1en)
= -2,2,0% (F16) = 32,232 -1

- -
a-(zc> =4-2,2,15:40,6,-25 =C—2)-Of2- 6+l-C~z>
= 10



Angle  befween HJwo Vecdurs

N\
Dot Proclud \Dro\r(&es G. Copvehiend we.y 1o teaswre

“ﬁ\e OJ\J\{ f)a{'wzen feo \!ec’fors-

_ﬂ\eo(‘em 2.4 -
T
i pﬂ . 0BT,
\

“90% - —-
fhen w-Y = [T -yJN- cosB

V-G
. 4 | )
’P(‘oo'(i Cth\C\Q C \IQC‘QOF N -
A N

LQN O{: CosiT\QS‘.

. (5-0)- 0= (3-T)o (-0 = (G T 20300T [ cos B
I

—5

- ~ -
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Dolr ?fOC&uﬁ Cmcl omj\es bo;(ween Jec Tocs

FVO\N\ Theorem 2.4 We hcme

L AT . 3
COSO = mrm 0 2 T N




