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Recall
e Cumn of '.b"ﬂ'_qw"‘ of ° "‘"“’”F‘gf"q— a vecter

s
Fwo vectors two vector I"'(\ % Aumber /scalar

a u-—v

b v
ath u / A /”

e Can we "mul-l'l'P['a: ‘o vectors ?
AO'L' rfoauc-i-.' n ?Taalu_c,('" D-F +Wo vectors 1S a number

CrosS Yro&ch—f n ?r,,,,[m,(-" .;]C +rvo Vectfoecs 18 a Vecter
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13_3 Dot Products (alSa called —he scalar ]>Y‘°='“C*S
Tanev Treclu.c,-(:s )

(1] Definition
I 3 = <anas, ar>  and b=k, ba, k> Ehen
p)
ﬁ'g = Qb + aiby + aubsy

I‘F a-= <a|)a2—> and _E': <l>1>'>1>: then _a-—'g = arbit ab,

Note _as-_—g - -g.(—; C-—r;,e, order of —the Veckors doe s n¥ ma%(w.q:)

EXAMPLE Q.4 (3, —1) = 23) + 4(—1) =2
(-1.7.4- (6.2, —}) = (—=1)(6) + 72) + 4(-) = 6
Tact Why 7
. _ 2
a-a= |a| _a._ao\:&-f (al,az>-<4n>az>= a’” + a*

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



Tustifrcation £ "geometric meaning!

Law of Cosines Y

S= Distance beturen K aad T T:(Y‘ usB,rsMe)
=\j C-E—Yco$9)7_+(0—r‘7”9>l s x
) . (0,) % )
s” .;(1;-\(‘@55) + TLéif\B)
= A -0by el + vRosE) + YE(EMBS
¢* = -l;L,;. N 2t coL B (sinLL Co$19+ S'in’9=1)
Law of Cosines’
te 1) = Certe s +GrtesS —2 GraeOrses €2
Gre,ome_‘h';f— me_aninﬁ_ o-F —+the dot ?rodur_‘l:
54 la o °'F Cosines,
Lot @ = <a'>q9-> 2 N 2
2-Tl= [aI" +|B|"—2]a] |B| ces 6
_E - <k|>l72_> @ ,a J !Ml , l J ’ l
Leagth
N o~ -ﬁrmula N
a-b = <al—b.,asz> ©) I’a‘—lfjl= (a-b) + (al—bj
% = leL - 1Q|l>| + (>|9- + QE.‘L - laﬂ-Ll + l):
"X%’ = a*+ a + bl4 b2 (abitask)
— " m+
- Jja* + 8" -2 @b

O |a-1/= [a]* +|B]* - 2[a] IB] cosE

@ la-t= |+ 15/~ 2 a-F

-2 [a]1blws® + 2 5.5

So | &b = ld] I6] wsp
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Geowmetric Meaning of —the dot Troduc.t

Theorem If 6 is the angle between the vectors a and b, then

—~
a-b=|a||b|cos6 bx

@
\

o —%

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

b
cos O =
lal|b]
T § ;;,\95
positive when 06 < Z (ces®s
. w hen O = T;_T—

Los (B) is 0 :

nogutive when 5 <O & \/

So we Can deter mine acute /rFGh-P /o btuse ang e

b,a MMT“-'F‘—"\% z- b
Yoi e
6 acute
Pef ~
_ Two veckors —5> b are
a a*b=0 drceclac
b =52 oc +hogenal of pefyencis
it a-t=o
a‘b<o0
4 b 6 obtuse
a

T and b are Fara\le\ (B:O e @:‘IT) i a-b=t]dl \E‘

Ex: (2,4)-3,—1)= 23)+4(-1) =2

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



Orthogonal Projections

The [or—‘c[ﬂo@onal) "Frju:{—,?an of L onto 5 is the
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Ex > (34, b4

. Sketch 'FTOJZ-Q--I; and scal_-—l;

ccalar componentt

(orthogonal) prejection
’ >L of T n fhe direction of a

of E onto @
go|: Y) No te : FFOJ'E E and a Fofr\(: )

41 /Z=<3A4> ‘{:hf_ Same Airec-&(on) <o
vector Pn’jaE=§(14) \/\\\ SCa[a. b should be
Number ‘C“]ELT__? \; | R cidive Aumber

b= —f
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5. Compute ?roj_—g
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Parallel and Normal Forces ( An application of rfojec+faws)

EX: <An ob\ject (lo lbs) rests on o plane doat 1 Trelined

30° above ‘e horizenta l.

| forees B = Koper

’ -[_:_ is the (o\oanarJ-) ﬂru-{-TVa-Hona

Lecause object’s weight is o Les
The Fr‘jeC-{—rpn of E fn —the drirec+ion *rara“c| 4o the quwe
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dhe  plare
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° <€h obTect
£, the ‘Flawe determines the *l:enale.nc,ﬂ £ e )]

45 e tick” to +the Tlawe_
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component
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F = gravitational force
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