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Recall Sec (2.2

¢ Cum of * Difference of ° "‘"“’”F‘zjf"g— a vecter
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Fwo vectors two vector I"'(\ % Aumber /scalar
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b v
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e Can we "mul-l'l'P['a: ‘o vectors ?
AO'L' Ffoauc-i-.' n ?Taalu_c,('" D-F -l'Wo vectors 1S a number

CrosS ?fo&uol—’ I ?ro,,[%c,(." .,‘F -{—Wa vec focs 1S a Vvector

12.3 TheDotProduct (also calied +he scalar produck or
Tanevr *rreolu.c,-(:)

(1] Definition
I 3 = <anas, ar>  and b=k, ba, k> Ehen
p)

,L —
aeb = ab + a.b, + a.bs

I‘F a-= <ﬂ|)a2_> and _E': <l>1>'>1>: then _a-—'g = arbit ab,

Note ‘&".E = T;-'; C'Tﬁe, order of —the Veckors doecn™ ma-€(~qq:)
EXAMPLE (2,4)- 3, —1) = 23) +4(-1) =2

(—1,7,4) - (6,2, —1) = (—1)®6) +7(2) +4(—3) =6
FMC+ _a.da.o\:&-'F <QI)Qz>'<a|>Q7->= a'ﬂ-+ all

a-a=|al’

|al* =6u3+0\ of a‘)ﬁ =({a.2'+ a,_’j =a*+ a”
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Law of Cosines

between R and T T=(r s 8, T s1n 6)

S= Distance

=\/ C-b-— Tc.a&G)L + (o— r s?n@)l

X
5 N 2 (or0)= 5 t MG
s*=(t-rese) + T(ing)
g = tr - 2EY 0 B + r"(co&@?_ + Y‘Lérna)jh
g = -l;L_]— © - s er o B (sinae P s'in’9=1)
“Law of Cotines
(g,,[u)" = <C\‘Je z)"-;—@ralegj -2 Csra!e 'f>ér.,le L} Cos O
Geometric Meaning of —the dot Ppre duct
[54 lgu,q D_F Cosines,
Lot @ = <a'>q9-> 2 N 2
2-Tl= |z L|® = alal [T] ces 6
- =<|r>|>|>z> @ I3 EJL {al + |5 [a] 5]
gt
N o~ -f%fmula N
6-b = larboaby oy jogfs (a-b)t o+ (a-bd
B = leL - 1a|l>| + (>|9- + QE.L - D—QA.L!L + B:

~ T
bﬁ%y = a*+ a4+ bt b2 (bt ait)

— e o Tf‘n Tuct

- Ja* + 8" -2 @a-b
© |z-%f= [al* + 5"~ [a] [B] cos 6
® |a-t/= | +18/~ 2 &-F
o = -2(a]Ib| ws® + 9. 5.5

So | a.b = |7]lb] weB
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Geowmetric Meaning of —the dot ?roduc_t

[E] Theorem If 6 is the angle between the vectors a and b, then
—~
a-b=|a||b|cosb bﬁ/
0 d

@ Corollary If 6 is the angle between the nonzero vectors a and b, then

a-b
cos § =
lal[b]|
M { ;TABI)
positive when 0<0 < 7 (cosb,
: w hen G = E‘
Los (0) is O ‘
nogetive when T LO LT K/

i7 e
So we can detesr mine acute /FIG Wt /o btuse ang (
2-L

b,a wMTM_-}'Tﬂ%

a*b>0
0 acute

—_—
-—
Two vectors a,b =<

a‘b=0 e lac
0=m/2 o(‘+0\oaoML oC ?Qw—
—

i dA-bz-o

a‘b<o0
6 obtuse

5%

Webwork Frob 1

2,4)-3,-1)= 2B)+4(-1)=2

So +he a%\e between <2,4> and <%,‘~(> s acute
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B Projections

The Vector projection of T onto & is the vector Prejsb

proj, b

when +the m\@[e. D Letuween when —Ej\e ongle B between
= J _(: < cute a and L i3 obtuse
an a
: +than 5
(soaller Fhan 5 ) (biggel Than = )

Think of -this vector Trougﬁl> as a sShadow of b

The scalar 'Fro\jp_ctian of —L: onto a (ale,no'tecl Com‘Fa l>>

or COMPO\/\EJ\‘[S of ﬁ m{oﬂG A

- : ™
s —the lena-bh o{—‘ Fro&jﬁ L if 0 e less —vaz

-~ R _ n-_ﬂ__
D) kimes [eyzﬁh of Froja‘o if 0 is ‘olajcr tun 2

R

b \\\ s O=
Scalar projection of b onto a: comp, b = l b| cos O Wl’”é ? A

adj

hyp
- T N a
Since a-b = |a(b] cos O, .
COMFE b s
we  [ave comp, b = a||b & a number
a
a - b a - >
Vector projection of b onto a: proja b = ( ] ) |— = ‘bl (o5 © ——[a]
- a a a
T\’ﬂ l_; E TSJ\ ¢ e [N
£ [e"j‘U“ Com® wn £ vecstor
a vectol < 3 m?al’ "

in ~the OL-\TEL*'IO(\
of q



