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Before calc what dhvd we Ry
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= s
X—2z

([ —slope ean

so y-2= L (2
— sowe:
L7;£°‘”{'5 delemime a \m'ej y= 2 L % (v~
=Ly +2- =3%x) Cs\ope-)g::r:ft%*)

V ook
2Yy= X+ 2
or X—'Zg:~2

= 2y—2

as ‘Hhc Favume‘rer‘t':
=5

Mﬁﬂs \tv%e (‘,\0005(03 X v Y
Lol = Oy = <hizER 7 =T

N x=t— Y=z
gy = L2752, S¥ = €

2) Yy=s—= x= 2572 g

Two different PamWIQ{’“‘LG'hUVIS of same ne.
How do we knup they ogree 7
X=25-2 = c= 3 =
t -’is‘olve =& +D a’f“f_] consislent

U= s = -]?:{-\-l < -
(vtheause nut same e ) l,

SQ" eq\uo [
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Pamme{-vna\—,bn;.
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l/\s(o\e-
X—=2Y + 2 =0 4_5tﬂ9\c lneer ndition Oﬁo()\j)
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futioy, '{:)r n>3 _‘

Mul varade calc in quce, gWwes us 1M
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@a@h% line 1n spacz)

- s) P(“M’_ﬂ 0 “om
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= = b
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@ \ines and planes (n space @

planes (n space
are specified oy a single lnear condrhon  axt+loy +cz =d

pe
on the porrts (x,9,2). The “direclion ' or beller ‘M
of a plane is rust e c(eﬂ*\j descnbed oy any
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while the locahon of

oy Which, The plcmc passes.
.F?: <C‘Ibl oy & LpnoMa

‘WH

orH\OQUnalt-"y of diferencevedur
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a(e-yJ) + oly-yo) rc(z-2) = ¢

axdbytcz — (axt Bor@) =0
~———
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two diredions, Juﬂ- ke an [onented |rne has an assighed divedivg,
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7o lines and planes v space
\ ‘ ace @

BU we arcgeH‘mg ahead of durselvex, Any 2 et Fmazl
dishaer) delermine a plane, (N analogy fo ;P—{Spde'\ert{:"lg ?(:Zr)
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h A6 ) - 2,74,
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PR = 51,23 0D = <427
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icle any ve o A
e FEECD
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P = L 0# T <><—\,\1~3,¥-’Z>
2 r - C(x—|)+lo(9~37 +7(2-2)
0 = oy +loy ¥ 72~ (@Li\a/_;)ﬂj)

o (6% by tF2=50 )
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.—-‘
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— —_ —
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veor veclor

pey vedors are very di vent



2. Sai lines and planes > space @
Two P\anes are tl‘khev‘ Para\ (omd POSSM‘S COH")C\de,B

lﬂk"gc:\"lr? a line
P 1/ M mave eqn§ with

—
=8 rq?uH’looa\ norme veckors M\
S\ﬂcé the nomals \poust Y= gl gh=d alongy

a common di recHo .

oxdoy+C2= a
———

when scaled T0 b€ $he sume (ﬂeF(:fC\fn‘f’S,
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d\Shﬂc\"Planeg‘
| OonEral\e\ P\cmesj
a examg\c -.

_1
i X_\_gJ,’Z:_.\ — M= <N

L g xwp3z=4— 0= <070 £

6)]/\
\

-
chearky vot Pn\wrhan a)
Sv plcme s must

inYeviect.
Fird the line of intersectien
/ and fhe (smaller) angle between the planes
ot the angle ool down By HSgevmetry the angle betwn The
the line df \,nlfrse:hm lanes Gjrezs with ‘Hﬂe ang \e be}weeﬁ
fosaz O Pome cnss-sedion normalg (modulo o refech )
drﬂ'ogn’u\ +o that line:
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A
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m ' vz
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lines and F\‘"“CS N Space @

[(ne oE inlersechion : we need a omston the llne & a v
. o (
4o the line. F Y‘Pﬂm{el
e need a |ﬂ}7\e“(?<|\m=?.7 which soluve¢

thig pawv-of ens .

[ bt xay+ E=
Y‘29+3Z:4

sefZ2=0 v see wrere Line nesedts XY P\dne

X4y = S YX=1-(N=2 5¢ Fa=<2)——l)o7 (ocales
X-‘Z\j':“q’ Q P"‘M‘H‘\C hine ‘-‘FH’I"‘EVSCC‘h'on
abted —: 3y =3
M

=
-
= \

M The (lneo{: mleu'sec,hm 1.;‘ Perﬁerd\cu(\ar 4o \Ou‘\'{’? nOrmalg,
SO Wt must be alor\q +helr Ovss- ‘)wduc’r . )
el s aomme:
X = <\\\7x<t,zg>m_‘c<5" 23> =Q Cgamhhw%
‘ (
’\:3 O\Lagmm reminds us o€ wme egqn

y= r= <2\, o7 + £ <572757
— F t‘0"' tG\ = <7+ St, -2k, —3z2t > vedur ean

(v
i ort | X Cy—ztst,y=--2t ,2="3% J saler =qns
symmelne squaens offa line No! notuseful |
Par‘qmek!r‘ <—

solve eadn equedion ﬁr‘ the
g-—Zz_é) u*’],.JC ’Z—,:._ﬁ— )noweQuqk:

5 G -3
vz Yt = =& (onhy 2 tndependent =0 D
5 -2z 3

Lcﬂwys wrle pe zmezed  eqn (&) fw a lm_)



Describ'm& lires and anef

1 distinck Porﬁs determine a line 3 dishnctpants not-on a [ine determine
a P\ane

L -
. = P =4 Y =3 2
G =437 = (¥ (or N~T2) d=<a,505> = oty (or,-)
=) —
= n (orM) B= <b|,bz,b3>=' F;“ﬁ (or...)
- -3 - - = g
F=To+ta parametTized =1 (or faocT3)
- ho |~ —
;:;: itz'z equahions of F= R+ tot &6
2=Z2, +t0; € line qune - = ¥ +4.0 _th‘
Y T Yewtiay Hhbr
2 T4 H\C(g +'§lb} !
2 t
- Pammc)rer N T
a rids 2 dishnck intersechag lines
A o 7 grias | defermine a\F\ane y=
= S N =
_ P, g=2 I e S t=a
N ~
L. Qnonparu\\e\ p\qnes determine q line \\\_ ,d: \: z\‘
\\ \\

Bl)ﬁ bay + b3 Z= b4ﬁ\ ‘%23:‘&':5 of y n- (R =0 ort
QxrQy+g =0 [«<lhne plare]  ny (k) + (306 +03(2-2) =0

The inlersechon of 2 non lel Thne equahionef-a plane Is a (inear
planes ts q (ine. 3 sd(:’::ludh of equahon Yo be sc?\ved for x\y,2 +o

these 2linear equahons for xu,2 \eld the coordinat: ot
de\enmhc_;jhe a:}'dma\-eS of P°l:i+s’ Yy coordinatres OF ap on

the plane.
onthe lae, P

The above parametrized eq“ahuns The above Parame\-nzéo\ equahens 9f

‘f'\'hc“f;e are representn the P‘GV’_C are a \‘Oag.of repvcsermng
the soluhion o? “'\;f?gsthngt‘s eqlu:?"lbng' WSo\u’hoq of ‘ﬂ'\ls lineac eQuqun.



Qside:

Pamme'\'dZed line segmentts, parullelo grams, parallelopipeds

Us\ha parameter values between O and L we cn eqsil»j describe
untauely al| the powrts whick belon3 1o a line segment, a pam“c\Og;mm,
or g pqrq“eloplved (irﬂ‘efi of and cdge.s).

= '
Let a,b,¢ be ang 3 ronzem vectors which are nst collinear or Coplanar.

_ 1-d: parumetrized line segment ¢=0 .
P=Ttta , ostey | d e
: o
o

2-4: pan\md"nzed ?ﬂm“e\e gram
= ot t,d+t,B, o0etie)
C<t2l

3-d: Pamme\'ﬁzed ?araue\cp\?ed

.—)
r= F:+ ‘&\—0*1"\'-2; +{"3_E-, G &t )

Thus a single 1deq works (n all 3 dimensians within space,
This isthe unily of mathematics,  Tf this does net matier Jo you,
remember ot ‘Q.QS\- 'H')C :f\fs\‘ Q*qmv\e.

\\__-) We need this later: storejn memery,
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