MATH 10C: Calculus lll (Lecture B0O)

Today: Vectors in the plane.
Vectors in three dimensions
Next: Strang 2.3

Week 1:

check the course website
homework 1 (due Friday, September 30)
join Piazza, Edfinity



Lost time

Def. A vector is a C{uqnﬂJﬁj that has both
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\Vector odd+tion

Lot T ond W be Fwo vectors. Ploce the intfial
Po'\njc of W ot the terminal Foin’\ of V. Then the
vector  with indial Po'mjr ol the inthial Po’m'\ of ¥V and
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Defintdion of o vecter
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Com bih\'nC\ Vectors
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\Vecfor components
\

H is easier Hdo work with vectors in a coordinade s‘jgfem_
Since fhe locotion of dhe initial vector does not matter,
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\ecfor components
\

T_)_e_,i. The vector with initial Po'mlr (0,0) ond Hhe Ferminal
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\ecfor components
\

I dhe vector s hot in standard ?osﬁ\'oh\ budl we
loow “he cootditates of 115 jmtial and ferminad
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Magnitude of he vector

MOLST\H'U-QL?- O( *\T\Q \ector 1S 'Hr\e_ distonce betwez n i1s

widial and  ferminod \ao'mjrs.
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Properties of yector operatfions
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let W,N, W be vectors in the Plam' et s be scolars.
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Unit vectors Stondacrd wnit  vectors
A unmt vector is o vector with Majn(Jru-Qle, .
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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
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Coordinate plones | Octants
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Distance n R
Theorem 2.2. Distance between —wo Po\n*s n Space
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Equq+|0ns o{: P\ahes Paraﬂd +o cooréino\‘ke P\o.hes
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Eo‘uq-hon of a sphere
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Equation of o sphere
, |

Exam{:\e Find he standacd €<:J\4Q+{on of The sphace
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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
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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;@)



