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(=] Vector

Herearea pointanda vectorwith thetail of the vectorstuckat the givenpoint:
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VC.02 Perpendicularity

GiveltaTry G1

G.1.a)

homework22_VC.02_G.1_All
Experiencewith the starredproblemswill be usefulfor understandinglevelopmentsaterin the course.

G.1) Planefundamentals*

—

RC: 02/18/10: Excellent. Notebookcomplete.
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1
Theequationis 2=, (-3|y+2|-2x)+1.
MWK 1/7/10
RC: 01/08/10:Good.
G.1.b.i)

Herearethreepoints:

O
(#] PointA =(-2,1,4)
() PointB =(3,1,8)
(&) PointC = (-9, - 5,0)
(w] VectorB = PointB - PointA
I VectorB = (3, 1, 8) - (_ 2, 1'4) Substitut
£ VectorB =(5,0,4)  Expanc
(»] VectorC = PointC- PointA
£y VectorC = - (-2,1,4)+(-9,-5,0) Substitut
S VectorC=(-7,-6,-4) Expanc
[*) Plang{W , %) = PointA + ¥ VectorB +¥ VectorC
(@] ulow = -1
(»] uhigh=1
(8] viow = -1
(8] vhigh =1

EE
=

Pick oneof the pointsandaddthe two vectorsrunningfrom this point to eachof the othertwo points.
Usewhatyou seeto plot the planeon which all threepointsreside.
Confirm yourwork by showingthe threepointson the planeplot.

Plottedabove MWK 1/7/10

RC: 01/08/10:Good.

Tip

G.1.b.ii)
Herearetwo linesin 3D:
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Ol

() LineA (&)= (L2 1)+ &(-1,-1,2)

(s] LineB (@) =(-1,0,1)+s(1,1,0)

bad

At whatpointdo theselinesintersect?
Plot the planeon which both of thesdinesreside.
Confirm yourwork by showingthe linesandthe planein the sameplot.
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U@
(¢ LineA (&) =( -1,-1,1)

£y LineA (& (—ﬁ+l —’E+2 ‘[i+1) Expanc
(¢) LineB(8)=(-1,0,1)+8(1,1,0)
A LineB(g) (g 1,8, 1) Expanc
(=] Intersect= LineA (0)
£ Intersect= (1,2,1)  Substitut

-5...4= west...eas|tTrue ProportionSrI

—4...2 =south...north cropped Moderatelye

—5...5=Dbottom...top asseenthrougha

Normalw| lens

GraphBuilding Blocks
[ Surfaceat Plang{u, v) where
u = ulow ... uhigh and v = vlow ... vhigh;

April Lightingw] surfacehas[meshw]

andis shadedising coloring;

is the solid color.

*,_Vectorfield filled from Intersect

size[True Sizew] pointingtowards VectorB

where? with [Onevariable-lengtrarmw| and

coloed[Recw]
*,_Vectorfield filled from Intersect
size[True Sizew] pointingtowards VectorA

where? with [Onevariable-lengtharmw| and

anarrowheadr| colored )

#¥ Scattemplot of Intersectwhere? using10

point colored[Bluew].

ip- Curveat LineA (t) wheret = -3...3

with a line, colored[Bluew].
ip- Curveat LineB(s) wheres = - 4...5
with a line, colored|Bluew].

() VectorA = LineA (1)- Intersect
I VectorA =(0,1,2)-(1,2,1)  Substitut
 VectorA =(-1,-1,1) Expanc
() VectorB = LineB(1)- Intersect
I VectorB = - (1,2,1)+(0,1,1)  Substitut
£ VectorB =(-1,-1,0) Expanc
(o) Plane(uu ,w) = Intersect+ I VectorA + W VectorB
(@] ulow = -4
(»] uhigh =4

- | vl — A
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(e] vhigh =4




homework22_VC.02_G.1_All-3.thp page 6a
Plottedabove MWK 1/7/10
RC: 01/08/10:Good.
G.1.c.i)
Whatdo you getwhenyou intersecthe planeswith xyz-equations
X+y-z=1
and
—X+2y+3z2=6?

Give a parametridormulathatdescribeghe pointson this
intersectiorandconfirm your work with a plot.

| amhavinga bit of troubleconvertingthesexyz

andparametrieequationsackandforth. Canyou
give meabit of helponthis?MWK 1/7/10
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OlOx+y-z=1
SzZ=x+y-1 Isolate
E]Zl: X+y-1

Sz = -1 Substitut

1

/[ z =0 Substitut
1

/N z =0 Substitut
1

(]x=0
(Jx=1
(Jy=0
Oy=1

Creatingvectorsfor thefirst plane.
() CenterpointA= (0,0, - 1)
() PointAA =(1,0,0)
() PointAB = (0,1,0)
(=] VectorAA = PointAA - CenterpointA
I VectorAA =(1,0,0)- (0,0, — 1)  Substitut
% VectorAA =(1,0,1) Expanc
(#] VectorAB = PointAB - CenterpointA
N VectorAB =(0,1,0)- (0,0, - 1)  Substitut
Y VectorAB =(0,1,1) Expanc
[»] VectorA = VectorAA x VectorAB
£ VectorA =(1,0,1)x (0,1,1)  Substitut
I VectorA =(-1,-1,1) Expanc
(J-x+2y+3z=6
Mz= :_1;()( -2y +6) Isolate

fa Z :%x—§y+2 Expanc
& 7z =2 Substitut
= 7 Substitut
Dz 3 ubstitu
=4 Ssubstitut
FAY 3 ubstitu
(] CenterpointB= (0,0, 2)
(=) PointBA = [1, 0, g]
(=) PointBB = [o, 1, g)
(=] VectorBA = PointBA - CenterpointB
/\ VectorBA = - (0,0, 2)+[1, 0, g] Substitut

{4 VectorBA = [1, 0, :1;) Expanc
(») VectorBB = PointBB - CenterpointB
£\ VectorBB = - (0,0, 2)+(o, 1 g) Substitut

{4 VectorBB = (0, 1, - %J Expanc
(w] VectorB = VectorBA x VectorBB
1 VectorB = (1, 0, %)x (0, 1, - 2) Substitut

(124 E
£ VectorB = (_ ¥ 1) xpanc

(») Normalvector= VectorA x VectorB
£y Normalvector= (- 1, - 1,1) (_ %é 1) Substitut

 Normalvector= (- gg - 1) Expanc

Thisis thedirectionvectorof theline. MWK 2/14/
10

() Punkt=(0,0,0)

(=) IntersectLine(ﬁ) = Point+ {t Normalvector

A Intarcact! ind ) = Paint+ % (_5 2 _ 1) Substitut
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. o 5, 2
A Intersecthe(&) = Pomt+(—§& 5t - ﬁ) Expanc
. _ 9 4 5 2 itut
£ IntersectLingt ) = (0,§,§)+(_§ﬁ St - ﬁ] Substitut
; _( 54 20,9
£y IntersectLingt ) = (— b3 +2
c o (n 94
(»] Point = (O,g-g]
RC: 01/08/10:You just havetwo "z" variables; oneneedsto havea
different name (or a subscript). | havecorrectedfor you.
Thatdoeshelpmea greatdeal,but | amstill trying
to figure outa 'neat way to convertanxyz
formulato parametridorm. Canyou helpme?
MWK 1/7/10
RC: 01/21/10: Sogetthe following information:

a) Thenormalvectorsto the planes

b) How will the crossproductof thesenormalvectorsberelatedto the
intersectiorof theseplanes?

c¢) To parameteriza line you need: a point P ontheline, andadirection
vectorD.
| wasableto find the normalvectorsto the planes.
| can't figure outhow the crossproductof these
normalvectorsis relatedto the intersectiorof the
planeshough.MWK 2/12/10

-1 +%] Expanc
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(]2
Theformulafor theline is IntersectLinét) =

5t 2t+9 t+4 | add intsal
gligttg.-tho ) addedpointsalong

theline to clarify the plot. MWK 2/14/10
RC: 02/18/10: Good.
Tip
If youaddthetwo equations
x+y-z=1,and
—X+2y+3z=6
andget

3y+2z=17,

. . . 7 .
you aren't done,becaus8&y+ 2z = 7 is the xyz-equationof aplanepassmghrough{l,O,E} with normalvector{0,3,2}.

G.1.c.ii)
How canyou tell without plotting thatthe planes
X+y-z=1
and
X+ 4y+5z=6
cut eachotherat right angles?
We canfind the normalvectorfor eachplane,and
thentakethe dot productof thetwo normalvectors.

Sincethe dot productequals), thetwo planesare
perpendicular MWK 2/14/10

RC: 02/18/10: Good.
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IiJC]x+y—z:1
SzZ=x+y-1 Isolate
&) 7z = —1 Substitut

Mz=0 Substituts
0 Substitut

N

I
= P O O

< X< x [

Oood

() CenterpointA= (0,0, - 1)
(0) PointAA =(1,0,0)
() PointAB = (0,1,0)
(] VectorAA = PointAA - CenterpointA
I VectorAA = (1, 0, 0)_ (0, 0, - 1) Substitut
Y VectorAA =(1,0,1)  Expanc
(] VectorAB = PointAB - CenterpointA
£y VectorAB =(0,1,0)- (0,0, - 1)  Substitut
% VectorAB =(0,1,1) Expanc
(] NormalA = VectorAA x VectorAB
/4y NormalA =(1,0,1)x (0,1,1)  Substitut
Sy NormalA =(-1,-1,1) Expanc
(Ix+4y+5z2=6
Nz= %(_ X -4y +6) Isolate
6 .
& Z= : Substitut:

& z =1 Substitut

Nz =2 Substitut
5

[(1x=0
(Jy=0
[(Jx=1
y=1

() CenterpointB= [O, 0, g]
() PointBA =(1,0,1)
() PointBB = [o, 1, g]
[ VectorBA = PointBA - CenterpointB
£, VectorBA = (1,0,1)- (0, 0, g) Substitut
I VectorBA = (1, 0, - %] Expanc
() VectorBB = PointBB - CenterpointB
I VectorBB = - (O, 0, g)+(0, 1, é] Substitutr
{4 VectorBB = (0, 1, - g] Expanc
(] NormalB = VectorBA x VectorBB
/% NormalB = (1, 0, - é) x (o, 1,- g) Substitut:
I NormalB = (%gl) Expanc
(] Dot = NormalA « NormalB
=(_1 — ol 4 Substitut
£y Dot = (-1, -1,1) (5,5,1) ubstitu
[ Dot =0 Expanc

Tip
G.1.d)
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Whenyou takethe aggregatécollection,set)of all linesthroughthe point

{3-4,7}

thatarealsoperpendiculato a givenvector

{a,b,c},

whatdoyou get?
Give anequatiorthatdescribeshe points{ x,y,z} onthis aggregatef lines.
Ol Point = (3, - 4,7)
(J) Vector =(a, b, c)
O(x,y, z]- Point)* Vector =0
D(=[3,-4,7]+[x,y,z])*(a,b,c)=0 Substiut
S(x-3,y+4,z-T)+(a,b,c)=0 Expan
A a(x—3)+ b(y +4)+ c(z_7) =(Q Expanc

?

Bk

a(x-3)+b(y+4)+c(z-7)=0.MWK 2/14/
10

RC: 02/18/10: Good.
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