9. Sesscon : Dot Product aud Cross

Product

Det.: The dot- product ot = (u,

the nuwmber

up) avd V= (v,,v,) is

RV = wyy, vu,y,

N _ Det.: The dot- praQme-l: of &= (a,,a,,a3) and la ("’u"z,; )
__ts the nuwber o
. Z:b = a,b,+a,b, + azb, . .

(1,2 ,~1)(2,0,8)=).3+2.0+(-0-5 =-2,
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For all vectors @ ,b,C aund scalars r one hag:
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~ Proot of (1)

() g.2 = h2w* () R-(b+3) =B.T+x.¢
2o b )

= b &) (rd). B

__Recall that Nl = Yar+al+al .
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The m«?(e between tweo vectors:
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2 and b are

7T

° 'per ,pf;n_qé.,.@ cular [+ 0= 7

parallel ¢t €=0 or 8 =71

Convention 1 O is both pa rallel

_and_perpendicular to any vector,

 TTheorem : Tnt 8 is the amq(c between & aund b ,_then

Proo'F -\LOY

Q‘o

= |Z) 150 cos (9)
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& avd b von-zero 01MQL__Z!Q.P!,f_)?,@!ﬁ&!:(.&(, s
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__,___“,..AMB{/]L, the laws of coscnes (c*= at+ bt - 2ab caslC)) :
IR -ZE = ANE +UTNE - 20ZUNT N cos (8) ()

By com,,nut@t@ﬂh;,,;w . o .
. R-TI*= (R-8)-(A-T)= A+a-Arb-L.a+beb f
- = 11& W +WBI% - 2 X% (F%) -

From &) and Gky¢) we +ud : N -

NEN* +NBNE = 20RNUTH cosfe) = NRNZ+NTN* - 22.F =

JZUNT N cos(0) = Zo b 9.e.d.

=2 .7

s ,L+2,
 Ex. Calcalate the ak@?(g_be‘tw_@@h a=(3 ,—3, 3) and. L (-1, 1-2,2),
CRel = 3 (-D+ (=D (-2)+ 32 = 9

AN = V322 +32 = 32.3 =

Remarvk :  cos(B)= N2 11T x,}w?a?. +
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Bl = \/(l)l~+cz)?—+2,z =yq =3, -
Rl a | o
Cos@l__._uauu;’w—~3r ERE N T 54, F B

s ave pevpen Adicular [t amk only Lk & L: 9,
Proot: Reb=0< NANUBHcoc(®)=0 & |RI=0ov B0V cos (9)-—0
S . — R, 0 3 E ,_’_}{_‘,9_? z. .,__.__g;;_g,,\,e( -

Theorent : The perpeudicular projection of o vector X

o _onto a ponzero vector b s
- o . S NP - “ ﬁ \ .
 Proot for 0<co< T ¢ Pﬂ‘b 73 Pr" (R2), We hove
NEN o - NN NBH cos(8) Ez.f
C0S (6) — —te : S T e — | a_” -C. 9 L L g e A bt A~ S O —
’ nan = pi=tElcos(e) I ITH
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N L, b _ acb & a- b >
N F = H{P I ey — KT Nph — Tidic b % e d. -



The Cross - Product , o

Det. : Determiinaunt of order two -

Determivant ot order three : S

|2 %o B3| |
B l b, by bgs b, 193 l by bj [ I l-”l bL ’
S A SRR SR S BRI WP P Eadl T ta, Ce I

*VDf} The Ccross - prod.,u,c:t of two 30 vactom a=(a, a, a)
=43

and lo (b;,b b) L3 the tormal determivaunt o

T 3R |
o, a, ag a
axk = b by, by LS Py LL,:;J, K‘ ] J+ +[%. b,Ja_z R
- __E_X- aa = (3;-’} 2—) > Z = CZ.)Z,)"',> R .
7T 3 %
oy - 5 - 2 3 -\
arxbem Lo 2, —¢ , -} -t\\ “«:.
= ((=n-0)-2- z)‘i -(z -0 - z:z)-' +(3 2-(- nz)k
= -37 +27+8k = (-3,%,8),
M Theorem: - - . o o
() Zxb (s ?erfevwéfcmlar, to both 2 ond 1 7:
(2) T+ 6 s the augle between 2L and B , then
) | & x L,ll ha ll Il bl sin (8) - -
() Tt ExB #3 ,then & ,b,axb 4orm a right muuc
tre p le , 4 ExT - ; o
- - o g‘ ’
~ Prost () o S R
2. (axb)= a, (a% oczb\ a, (a,b -435)4- qg( -aZL,)

SL\"W(\LKV(‘?) ° (ﬂ.’(b)=0 a_\e-\OL‘
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Theorewa : & and b are fmr@tl;( (t and on_% Lt 2 x 3:3.
 Prost: Follows tromm  NExBl=IZNNEN sin@) g2.ed.

Theorevi » The ]Jam(,&eioj ravn 9eme_rax'ﬁ‘<_oﬁ by X ond T has

area B xTll . The triangle gencrated by R and T hag

area. T IR XTI,

> h= IBlsin(e)
NZPLB Y sin (6)

Algebralc properties
va 1 1

Theorew =

() @Axb = -bxa
A x(

@  (ed)xb = &

3) ax (b+3)==a
() &+ (Ex2) =@
(5) Ax (ExZ)=(a-



