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Nous HW or quiz this week.
Office hours Tuesday: “am"lpm.



l.  Geomelry of Hhe C(Cross
froduc-l.-'

(a) Pm“g‘ and Or+hogonal

. (D OFH'\oaona\A
o and g are orthegenal
L |
\.C . O. ©® = 0O,

(&) Paralle!
") Tefeds

@ ond b ore Pafa“d 3D._

e

| ->
veclors (£ : o xb = 0,

(la) " Area

13xBl=13l18]. siale)



vectors, +he area of

‘H'\e ‘Paralle‘oar‘am -Hf\a*‘- .
has o> a~d b oS f“"S

F:And -\'LQ orea of ‘H\e “Y‘ccmjle
“widh  Vvertices ot
(o0,0,1) (2,14) (9, ?,3),



= (D@ + }(3)("!) + ‘k(?.)(‘-?)
' —;(z)(z)—-‘(%)(%)—- #(1)(4)
= —190 + 233 + S'k

= <-19, 23, 5>

Area = % |/ 19%+ 23245 = 5. (2.



Exomple

Find the equohern of Hne '

plane  Haat Containg +he

poinks’ |

(o,0,1) (2,1,4) (9,%,3)
 Seluben *

#

a-(x-x) + b- (y-yo) + ¢-(2-2J)=0

where: <a,b,cy is the
- nermal vec‘l'of.
(%o, Yo, o) is & point
on +he plane.

Neec\ . Norma.‘ vector.

Froan szv.‘ous ex_a;mph,

a=<2,1, 3> b= <%, %,2)



both lie in Hre plade.

' jor = & x b
Normal  vector .

E quehon of plane:
<a'bl c') -
(%, Yo,2.) = (2, 1, &)

5 4
-19(x-2) + 23(¥-1) + %(z2-%) =0.

2. 'Para_”el pipedS
s A pora.ﬂelp Ped is o 3D
shape Hot looks like a

}railer oafler o tornado
hoo kit




o The volume enclo/)ed by
Hre pmllal pipecl w (A

 edges described by & b

q .

C

MJ TR

V= ‘ e (b x E’)l' ._



E R ampj_ﬁ

#

- Ffr\c‘ +he volume oC %Q
Para"el piped with sideo
PQ y, PR and PS wo here:

P= (301  R=z(51-D
Q = (-1,2,5) S= (o, &, 2)
Soluhen | |

# ‘ )

>_Pq = {-%,2, 4
b = F_é"‘ <2,1, -2

Y=|[ 2e (b «xC )|

.o = L ) K 0
b x¢C Y ‘ N



q_xz': <7, “+, ll>
o s (Bx3) = L~4,2,490,4,1)
= ¢,

2 Lines and Planes in 3D

Lit\e in JD:

& X, Y,'Z—> <X°Y°:.E°7+t <abc>i
point on ~ dicection
line vector

of lin-.

P |ane N 3D

| <q b, ¢ > ® ((X ‘[,2) <xo,Yo .))"0
normn ol | pom'l'm/h be

vector
on plane,




{a,bc) OX-Xo, Y-Yo,2-2o Y = O
q(X-Xo) + b(Y—Yo) + C(?"’"Zo) = 0.

E xom P(?,

Find on equahion for Hhe

| Pl arne ‘ot Cenlainn

Poinal ¢ ( 6, 0, ”2)

Line : <x,y,2 = <4,3, 7+ 1£:<-2,5,4)

Soluhion




Normal vector = I % F

- L J | k - Y j |
2 5 4 -2 &5
2 -3 -9 Z -3

= (-4S +12, 3-1%8, € ~I10 2
- & —-33, =lo, =4 2

| E(,u.a."'l'ofs, of P(m\e_:
~23(x-6) —1o(y-0)-4 (z+2) =0

4. ?jmme‘l-(‘fc, EquaHoM‘

® Equatiens Fhat specify a
line A 3D,

X=Xo _ Y~=Yo _ % ~%

M
L ]




where  (Xe,Ye, 20) is o point on
the line |

< aq, b, cD is +he direction
yecto, of the line,

E xmpj_e_

S———

Fiand the Sym.mel-vric | qua-'-iw
£or: | |
AX,Y, 2V = <34¥7+t4121-5>

N\ it N
x.)y.'%. q' b' C

So|u'|"l.0ﬂ

Q0lunor,
_ X=3
X-:3+|'2.e=7t —

Y = 4+ 9t 3 £ = X=4

Z = 7""5't = {::__2—7‘






