
Week I Revision

• 吡 product ( 無 關兜出 in 成 )
• Gossproductlonlgdefned.in 吧 )

•

PlanesinR3Dotpoduta-POjeet.in
↳

angkbetweentwoveet.rs/u.t-.iiffu-zt|
V

Measuring

thedifferencebetweenthedirednsoftwovectrsl-i.IE
2 -2懺



• H 0 isthemdudedanglebe.tween ū , 0 ,

thencos 0 = =́ ( 0⼼ 不 )
⼼⼼

(provedbgcosineformulaJTh.isholds 在 R and R

• Projection :

Projedim dǔ on ⼗ ⼆ Ūot.nismakessensebecausethelengthdtshallhave.no
effectforthepojectimvectr.Applicat.in:

eawaytogenerateasotdonogondlperpendicularjvect.rs
.

• Measuiìngthedistancebctweenapontandalnelorapo.intand aplane )



( Lecture )
R : distanubetweenapointandal.ie
R : 以 distanubetweenapointandal.ie

(ii) distancebetweenapointandaphne.CAssignmentl )

Exampleiln成
,letf: 些

,

⼆ 7点 = Z-beastrajntl.ie
cnd do ,

go.to?beapoint.FndthetrmulaofthedBtanw.Notethat(x,,y,,Z,)
isapointonthelineandlai.bi.CDisadirectimdthe.hn

e acxoigozo)
\

Purpkvectristheprojectimofredvectronblueveia.bi.az
x. , y.in )



Purple vectr

(

xo-xi.yo-y.jzo-Z.J.la/.b.,Ci7=--lai,b.,C,)GF+bFtCFDistance=ko-x,,
yoy ,zo-ZD-cxo-xi.yo-y.jzo-ZD-lai.bi.ci ) |GF + btt CF

xlxoigo , Zo)

" "義⼼ '

Hneaterformwlahrtheliy.in

distanceolcxo-x.go-y.zo-zlcai.ba/C,)l



Anothercharactenjationfthepojeetimiprojeet.intú

mtisaretroparalleltot.sothc.tl
U_U ) t t :

lfweputfietforsomecERWhenwerequireE-07tt.ie.lu
-0 ) 。 ⼗ ⼆ 0

vemusthaveU.T-c.IT = 0

c = ÚIH2
lt forces 0 ⼆ ŪǕǓ 及

Ndethatto-u-Ufztllu-0.tl
isasetdonogondvechs.sothdithastesamespano.si

ū
,
⼗ 4



Exampleí [ ThisholdsfrRN.my NZ 1 ]

Givenrectassiniistthesetislneuyndependent.wecander.ie
asetofohogondrectrsST.ut.hn

withthesamespan.ttUivt

E = E - FǗT (T_T)
Ū ⼆ 5 ⼀下器 t ⼀下器w.it Ūii)



Crossproduct.GossproductisonydefnedinR3.Letu-iu.it
ujtuiGÉǓ

i-vitvzjnvic-R3uxt-H.in
V. Vz V3

ltturnsoutthatuxtisarectorliperpendicukrtobdhu.tl
fdlowìngrighthandrue )

(ii) withmugnitudtiulltlls.sn 01fteois-neincluddanglebetwonvectrsuuihisoneisverifitd.in
assignment 1

,
Qzi )

( RmhSodondattemptthisquestimbyfassumingluxtlilul-Nhs.ro1 )



• ūxi = Ǒiffu.tareparoh.lfu.itR are linearhg independent ,
then SŪ

,t.uxvyarehuryindependnt.ch
particukr ,thismeanstnatsǔ

, 0
,
ūxiyisabasisofRIProofiua.cz

,

GGR.Sup.sec.ui-ezvl-G-uxt-0-OSiueu.lt⼼ ) ⼆ Ō ⼆ T.IE⼼ )
,

Tkhgddprodudwithuxionhnsidsfooe.hu
Ō ⼗ Glūxtī ⼆ 0

But ǔ ,
⼗ arenotpenilel ⇒ lūxfl 中0

This hces G = 0

① becomes Gūt

GE-OBylinearindepndn.edu, T.weh.ve

C. ⼆ Cze 0
*



o Area QAABC ⼆ 立 啊XATIPknesandstrajhtne.sn成 :

• Given simultaneous eis

XǛ ⼆ ⼨哥 = 巺 ( a.bi.c.to)

ltrepresentsastraightine.tn 成

with directim t.la ,

b.ic.Jandpassngthroughlx.in, Z :)
•

Givenanequatimaxtbytcztd-Owithla.biz

t.co/o,o)ltrepresentsaplanewithdirectm=la,b,c)andpassng
truugh 挑 pònt

{
" 是 , 0,07 ifa.io

( 0 , ⼀号 ,
0 ) if b 中0

10,0
,
⼀ 是 ) ifc.to



˙

Directmtaphneferemeansan.mevetr

/\
燃 蜘

lhredrwhichsfperpendicuhtohnephe) \
"

Aplane

eanbedeterminedbganormdrectrldirectimlandonepo.ru
thepknecmtans 、

• Suppose Ū
,tarelnearyindependentvechrsparalle.ltapkne

T.hetlxo.yo.to?beaptuf#epkneTlThen,lx,y,Z)ETliff(x-xo,y-yo,z-zo)
⼆ mūtnt

trsomem.rs GR

This iequivahtfto Say



(x-xo.y-yo.tzoj.LU⼼ ) ⼆ 0

because 9 ū
,t.ciyisabasrsfpiIhhythiswouldbethereasm.aeckl

Theretre ,

theequatimfpheT.sk熊 恐 | = 0
V, 让 以

在 ū 之 ⼼ ,
Uz , U》 ,

f = ⼼
,
⼝

, 以 )

˙

TocheckifA.B.C.Darecopknare.TK
areferenepoint.sayA.A.B.GDarecoplancriffz.CN的) = 0

1烈 :HA.B.C.Derendcopknar.tn冊 。 成 x吋 ) 1wilbethevolumedparallelopipedwithvert.es
A.B.PL



Example : Gsider A-la.io , )
,
Bteabzs

C-CG.bz ) in 成
,
Then

,

neoreed RABC ⼆ Ìldetf 是 I ) |
G b3 1

2

absolutevdueIofaredno.PrlI-la-a.bz
- b . )

成 : ( S-a.bz -3.1

let ū = ( az-a.bz.bg , 0 )

f = ( a3 - a , 以 ⼀ ⼩
,
0 )

i 驅
Vdume dthe pardelopiped = (0,0

,
1 )

olūxjtdsii:) 1



f-htaG-Gtbis-R-R-R3tR.cn
,

b 1 1
= | detla bz 1 ) |G b 3 1

Mso
,
nde ht

Area 4 RABC-fvolum.tl/opipedlYaHitude=l)


