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L7

Intersection - Notes

Tentative TEST date \\/\OV\ IKQ(%

Big idea/Learning Goals

In this unit, we will infroduce perhaps the most important idea associated with vectors — the solution of systems of equations.
In grade 10, the solution of systems of equations was introduced in situations dealing with two eguations in two unknowns.
Geometrically, the solufion of two equations in two unknowns is the point of intersection between two lines on the xy-plane. In
this unit, we are going to extend these ideas and consider systems of equations in R*and interpret their meaning. We will be
working with systems of up to three equations in three unknowns, and we will demonstrate fechnigues for solving these
systems. At university level you will learn how o use matrices to solve the many equations with less amount of writing than we
will do in this unit.

Comections for the textbook answers:
Reaview #9a non coplanar vectors, thus meet in a point 42 -34 18,
“837 83 B3

Success Criteria

O | understand the new topics for this unitif | can do the practice questions in the textbook/handouts

Date pa Topics # of quest. done?
You may be asked to
show them

2-4 2 Lines & Line with a Plane
%1andd2

Moy 14

] 3 Planes & 2 Planes - 2 days

93and 94
10-11 Distances
9 5and 9.6
Review
Reflect - previous TEST mark . Dverall mark now
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2 Lines

MName:

Intersecting Lines

Case 1: Intersecting Lines at a Point
z S ‘-ﬁ

Q g \u\k‘av“"S
r\o C

on- intemtin Lines

Case 3: Parallel Lines

o\ Covx\(N)‘\(}“\ow

Case 2: Coincident Lines
z /QJ,SS qu\m*\\"“)
‘\1\0'\ \N\LO\QV“'\A
y\p+ m\«vA\’dﬂ”‘s

y
ex. ‘)L'Z‘J =3

. Sahal-——lﬁl—‘\fv"g"'
MJ: t‘

«=3+1 2t

iI'I'E‘S

07" @»@

1. Find the intersection of make sue Jon v it

linel (F~=T+3 “H%h line 2 = —1+2s
v=1+4t y=
71=—2 7=

z==T+s

V=35
O ~W3t=-1xds
® ltut=" >
& -2t="%xs
G)xy 0 —6b=-A43s
D) (t4t=0 38
suhbacdi—| ~lot=21 85
—ot=-29
'3.(})? Y8
U R Y
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RIENE WA )\ NN #‘\%
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2. Find the intersection of s
a linel r=(21,0 i
ne £=(-Im )+f{ln_lmlj) .
line2  7=(3,0,—1)+s2 3,21 el N
O reteras @ oxtmoiss = -
l" t - 0’&33 ‘1(”|
ﬁ e . controdtihing
= S
3T e 7 @ ot ol
O=5) sk i @ 2¢t=3<Ao) (t=] to = e shaki-
3. Find the intersection of each pair of lines. If they do not meet explain why. S slasy Lm
' (V2 =03 =2u,4—2u,—1+2u) x=3—-2u,y=5—4u,z=-5+6u
@ let=3-qe () tet=3-24
® 24t= 2w @) l€2b=S-4w
o) —b= -4 2w @) -3t=-%thu
A‘l‘l 2{0’—%&0
@B) i3 u@ 242t=6 -Yu
. @ Lt2t=5-yu
L,,,\,,,Jw‘ww
™, = (0 \) Aage ot sk (= \ ho caﬂk“‘""{"b”
W - - -
o W x M&W m:(l,l‘fs) W)&»,olg
n, = (’zl’z? 7’) WM Y
Ly = (“1/’1‘)6)
Situaho~ C N gf\-uo)(\w@ /
| 0.7
L\N,s'm\*rwm'

Uph -’r): 6, ! )’t 450‘1"3)

CD/\%\\\}_Q gawé\&g r\Q,\d' "\Q?fc/
S sona 43@“3 skps
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Line with a Plane

CO'\S'(OA\(/\'\‘?“‘
C/ ¥
line is parallel to the plane Ime intersects the plane line fies in the plane

- Find the intersection of the line with parametric equations x = 1 + 21,
{@ y=-6+3z=-5+ 2rand the plane whose scalar equation is
dx—2y+7—19=0. L———//

‘l(‘“’c') — A(+3b)t (-s+at) -l4=06 /

448 42-Cb - Se2t-\a =0 x=le2(2)=¥%
YUg= ¢ / J=—6t¥U)=0 . bPox s
t=2 _\g = —s+22)=-)\ (s‘lo‘-\)

sdo
A e\ - sthwokion T
2. Find the intersection of the line x = 21, y = | — 1,z = —4 + t and the plane
x+4y+2:—4=0.
bty (it 4 2(-u+H-Y=0 —
b 4+ -Yb —g+t-Y= O ,/‘7
ot =§ .- siw@
0%§
b’r\w\l&w

3 Find the intersection of the line x = —4 + 3t, y = 0, z = r and the plane
x—2y—3z+4=0.

(—m%} + a0) -3(®) ty=0

ot=0°
R fe
oy TR
e
) 0T s Q"‘h*)‘ ('w,a,a)+t(3,v, l)
4
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2 Planes
V\W\“anﬂ
U z z £ ‘)\Mox . L‘C) 1
W duee .
“ \r\swc:l\k(&
/0 L 0 y
% Suwalkasns kukmlj
planes are parallel plarles are coincident .o.aomh\»\ planes intersect in a line
3 Planes
When the normals of all thrge are parallel. the possibilities are
»P W@: (‘I)

3 planes are 2 planes are coincident, 3 planes are coincident;.
parallel and distinct; the other parallel; intersection. a plane

no intersection no intersection

When only two of the normals of the planes are parallel. the possibilities are

(ov\w ’Aﬂ’*

two planes are two planes are coincident;

parallel and distinct, the other crossing;

the other crossing; intersection; a line

no common intersection

When none of the normals are parallel, the possibilities are ‘p 0.%
nom}afs coplanar; Y\\ XY\ ' r\3 = wormals capfa ormals are not parallel

no m!evsemon \) intersection: a lme and non-coplanar,

Co } n a%w n on. a point
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System of Equations with 3 Planes
1.

MName:

Solve each system and interprat what type of geometrical picture the system represents.
b.

a.

(Ox+y+2:=2 e x+2y+z=12(

ﬂ@ —y-2= Q'Pb'u yan* Y — 7= O
x—y-—-27=35 =y+z=5(y

(3px+3y+61=5 A~ 5 +y-2=1(3)

-K‘—'Q‘l‘”") 3 (o\\\ MA S —=
K_,"('s.z,s)y - B® 2=6 @

Bux D=2 rob Ahe Sowe it o D35 ¥ o) dmanode p “3«\\\.

u@ t-294 Q=10
® L2yt 2 =\2

sdd S < 33=22 (5

V@ & =1%

30 13 -3y-Ce= I
@ da«3ybz=5

MA Gl =20

o sihuadn ®-®  —va=-lb

@ @ s in(t)

St -y=6

A=22 =2 Saz (e
o & 0
7—{2:] +4=12
o SelWid~

=6
chradein3)

32) 13-2(w) = \/

no C&:&mo\f&\‘bh
2 goldine 10 0T (2%

SiMw@
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C. 3 d
Al o
.M_'-H—'ﬂ-tk”“" "‘D{') 3 x+y—z=>5

dy — Sy — Pe=—id——ro (—‘ACWP‘A 2y —dr = — u.u\yh'{v @

e 2. — B L)W
x—=2y—3z=1 x+y—27=3
z -k 2 Py -7
b, )0 1

b T vecw facm S

:ﬂw&u_ 2 Pchg}ﬁd At -2= € 1&‘3—1[7,)*3
= c AL = "-'I‘ M
Mja L= 0+ \t<0 %) ﬁu

F=Y = o 1ot \r

then 2 - | +dt €3 have lzcb\mk‘“"
> ,@ukor.? weaknswns

.: \M0$ (fy%’ (|00)+f(210){r(301 o pend Ir:wnﬁd"’
M +=E -0+L~

Zc -t =
——1-&0*:

M x—-2 LOJ(X\/% (0,43) «{(1.2)
x+11v+5:——5~3m(’°"
2+ 8y +3z=4 \W""‘Q
O-® -ly-r2= )
Qo

U‘G) Zafaa\g—mzz—w

@) dcdy+3=Y

oo Hjﬁq;-v'lw €) — rdwe 2yt 3=-2

. oy ovt aguobe X (res’ ber ) () 2
M fJ 4 \35&0 ~Q© 2ot 6«7,%): (Y,O, '1)*
= -2-2t

‘Lah
i 3(t) ¢ 2(2-20 49 = -t S‘MW@
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f. g
x—y+z=1 x+y+2:=6 7\\5(\\\&) vt R,
+y-—z=11 x—y—4=-2 wW==(1--
+v+2z=12 Ix+5y+ 12z =27 —;‘3.&(3\.&)
13
V@ 3x-n
&y VO mae ©
SV’Q;“Q)N@QL\'\A‘E%’\ ox&) Sok—§~3~102=—lo

@) 3avyae-ad
add — %=
odd b € 33=13 f —weir ©

2= -\
© L(“@ -8z 16

e @) — 2 4ytaz=lo

Wb Q € ¥x-&2= 1%
; suldeuat 9 #-1
Y-y t-\=) WM&N

== 3 gii-w\‘\"\@

- Q0% (\\lll-\)
Stwae- ¥
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System of Equations with 2 Planes

1. Solve each system and interpret what type of geometrical picture the system represents.

: b.
Q-V‘z3v—z—4= (\ix—2v+2:+1=0 n(=(9,~1,1):h2

e by—2=8=0 QP TEFETIZO L aquetan st mWpls

Lt ;j;&*”q OLC, H£O o dendion
2=r gi’mo»’““‘"@

s(*»»\“@
PKMOT ()(l‘j,‘t/): Q( o(o>f 'L’(—3,\‘ 0 >{ r(l, o, \)

. J d ﬁ\ vf;
®x+}1“—32=¢1| m:(\\\\-'s) -.":=“g l~1}+P({]°0’]}+q{0" L.0)
@Fto-z=1 @ (‘11;‘\) and r = (0, 0,0) + 5(0, 0, 1) + 1(1,0,0)

no collinecy

plae @ ’ Dlw—@)m;‘- t

1=y )

st 2 1ag s
C\)"@ -—\3 -2 = 2
{ o peror o 5 O o 9
\f‘\'voolu-'ct P - h, = Xy Z T)é >(O>(\ g
Lk 2=t wh i~ © =(-1,9,9) 5o\ 00, 0-0
J‘——B'&f: )
= t) - (-3-2 f\ = \f""g,fvf‘“ o O
2= Y3(H) - (3-20) NS 70%><l>(0)?(
¥= St £} =(o, 0 l
0-9, 1-0,0-0
- LO-I (,‘l\’(%) = (})’3,0)* -t(c[_zll) nOffN‘h no'\\ (0\,\\‘\!’41‘-\/
a3 2oploe will maskines Hie

K=t art
\/;0 wﬁl ore Ia
2-t

oY L)(l\,lct): (LO)#) t %(Olol\)ﬁ
S:W»*““@ L]To/ ';) < H"z <% 3)
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Distances

Shortest Distance Shortest Distance Shortest Distance
from paint Q(x1y521)

from point Qx1y1) to lins in RZ from point ( to lins in RS
Ax+By+(=0 th rough P with dirsction to plans in B¥ Ax+By+Cz+D=0

Ak = \ \ \Aa By xC \ vesta : _Wl;’\ —_\i‘\ 4Byt
Pl e | |des &Q\x:‘\ i R ﬁ;cz

)Qi/ —Conva X plone e
pacanednt. forn.

—onvak Jire Mo (’m“‘j"?' (1 N
foc e Cafwfz - qracel form o] R

r>

24D

1

I
is\v\«s\,fwam’&r . —m, . E\i}zo '\} colve thd
" meQQQ =0 Solvi;w vxp.aqzo cvsk.- ﬁv
Lol " 2 rwa.,"-l/*‘f_‘

"dat | J - dak-|e)
y Al

1. a. Determine the distance between the two planes 771: 2x — y + 2z + 4 = 0 and

[ mr2x—y+ 27+ 16 =0.
b. Determmetheequahonufﬂ]eplaneﬂ]atls

@ )\10)“ )(_O

b e noceals st (m!mu\,\eg

ot | ,
A“\b: Axdgu.tC%\«D%* AM,_,S}:\?&B S _Q_vbm‘\w oj middle. f\or‘--
(e 21—yt xl0=0
— S~—— T ~— — ~___

= \1@\+-\(‘&) IO lL\ 2% -y423+D = ©

vy e
b
(et 2t ndph. 4 QR = (‘%9 ) 1, %

= (O, l0,0> 10

:H Sub

*)
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2. Calculate the distance between the two parallel lines 5x — 12y + 60 = 0 and

5x = 12y = 60 = 0. W — X
g v dit= \P*xl*@n\*c‘\’ Lo ff‘&a NOT 0.
G@)g7 P}{e}

—\ﬁ A “\2(5‘31( 50

G‘-Hl

a0

3 Determine the distance between point (-2, 1, 0) and line » = (0.1, 0)+#(1.1,2). R
8
= = o_.o_x_ °®
- POxim|  — s > >4 3
m ol a7
o | O (o)
= 0 44l
e L (IR
\"4 {4 Nl \ﬁ =z
4. Determine the distance between L;: 7 = (=2, 1,0) + s(

M L7 =010+ 12)

11
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