
Matrices

A matrix is

;' 2 colurn5

[r 2f
Z ror^rs lr +l

2x 2 "notrx
Reading Information from a Matrix

['l l],i, ril
qx2ma;kix 3*+ nna-*n'x

RI
RZ

o Cells in amatrix canbe referenced inthe form ( fOr.r.l, cotrarnn\
cjL
6 State the value for each of the following

a
l3
4

Q,': C (1,4): 5
State the- locohon c,s; ,"4

I - (Zr,t)
Matrix Addition & Subtraction

34
72
59

-10 , -1'\-

o
--2
a
J

o To add matrices, they must be ifr s arne S i Zf

ll;1.[; ':)
* MA malchil.3 cel\tr

= f*u r+rzl
l_trs 7+c-2)J

= (s r3l
Lq bl

141

Add I

same "iz.)

2 rl_fro t z1 tj-l.,, 
2s 6 l-[-' 1 -,] 

L-l

['-'. z-3 r-"1 Cqr,rct

ft-c+> 
5-t b -ctl Cnor {he

nlrl

Ir
Io

Scalar Multiplication & Division

-8 2al*z 
= fr. -ttz ,Va

22 4l L''r, n/= -vr)

= (g -''t l2-l
Lq rt -r)

5c-r)-l

e{
35-l
zoJ

(stz>

Luo>

Is

"[; 1]
l(Hul\ptv q,\l +
Glls'C, ilt
cor$.1"n|

Io
Ltt



Matrix Multiplication

rOl,oSo The number or CoJbffih€ 
in the l't matrix must equat the number of 4Ohayn rr€.

columo

fl:r' 
'il 
'-:, 

fl f"'r;l
Nd| ?ossible I = [zoo)+ s (o 261+86)-l

| 3(n)+ tt cD 
'Li+ 

+(d 
I

I'c,o)+ocz) rG)+oc)l

Ljtt, +5Q) tocE)+ a
* l-zo*,, G++ol

f ao*a 1+zo I

f lo+o a+o I

l{oo +ro lB f 2s J
(zu rb-l= lae 21 I

I ro 3 I

Lto urj

in the 2"d matrix.

3 coluYrnn5 I

t;l? 3 rods
L2 8 4l 

L,jJ

= fto, + oicl) + rcr)l

lzcz)+ B(a)+ +crl

Lr * 2r +rJ

= f"f+- n"a*" hos
I Sz I {"" sa'ne tFL ) o,$ rord6esl{g

ls+ hnarlr;x o^d
'fhe saft€ * oF
Colvq,nne aa -]tt
/d ,no{rix.

Zero Matrix

lzl
[o o o ,r,l llI 

L;'l
r'= 
Lo* + oG) + oGD + oce)]

: Lo*o+o+o]
: LoJ

)+ flrn\s Tecol x'

ol
ol

q +ol
o*o-l

l: l.[:
(z*o

laro

G;l
Sqme a6

o All entries inthe matrix are Z?(T

origira\ ;



Identity Matrix

o When multiplying by the identity matrix, the original matrix aO"S nO* dmn8fg {

o o)-,- Alldti€r *E
ote 260

NuanbtvsN 0l - Nlri^b*
t{on'lfit-

r) + tt Co) z@> + +Cr)-l

-\)+ 5Co; 3@) + 5Cr)J|t
fz
Ls

diooonol
are.oa,ll on€

lz q1 [r ol

L, 'l"Lo 'l =

+ didn'* ch"5€

Inverse Matrix

o When a matrix is multiplied by the inverse, the result is an identity matrix

Determine which of the following is the inverse of the *ut i* [3 *-l,

Ll 3l

l: :l
3 

L: gltl :l
= [-lo) +8t-r) 3c-8)+sel

I rta) +3Gr) r c-s)+3eDl

= l-q -B - 2't +zql
La-a -8 +ql

=[t i] /
Ues I
J

t:il

[ :l[? ?]

[-rca) + sG) aco +8cr)-l

fc,xel*lcn I c3)+ r.:J

(zq+zl q * 8l
Lsnq t".J
(qs r?l
L rz qJ

No I

*oDon \ need
chec-k



Gauss Jordan Elimination

"+'-A'
6

turn \vr\o

of.'g'

You can multiply/divide the rows of an equation matrix by a constant

You can add/subtract rows to eliminate entries

f Find the inverse of the following matrices:

-'|l

-g* [r sl+-* | , ., I e- Add idenlilv matrrx
g '- -' oyrto {1,re tn cl5f)

tf"t63 t:11*,,,
F A I t.t- to tr.rrn t"ilU ZerO .

=6qll 3l*.-Rr

q

-t

fl**
,[

=(z o
[-o I

Rl+3
\

-2V I

3J
-813l

=[a@r ol
lo tl-t 3_[nz*e

=[39t -l;-]5'*
= t: ?li, ?l

fz
l-r

-81
3J

= (t ol ?
L o r l-r\.-\d
idenlilrv I
nnalril, I

lb:l
l+ tj
(t" a I r "l Rtx2

LS r \o tJezxa

f n b \ z o-l
L@ 3[o aJtz-nt

(-v^ v)
L"a -rl

o l-r 3-lRl +(,
-a\-t 3-lR2icB)

o I -4" Yrf

'[24 -lJ

[:

[:

[;

St r ol cr tRZ
-al-z 3J

Ir)\lej6Q-=



Equations of Lines in 2-Dimensions

Type Scalar/Cartesian Vector

Format
Q-- nrx + b
J

i

ax+Dq.+C=cJ

(or3)

J

-/\I*h
= ((,r!,) +T[r',

, \ ..i .*l ".(9, , I, ) *'i qn': )

Example

Find the equation of the line that has a

,;lope-gf 
.{arad-a;r;..rntereQpl .f ?.*--**

'l: *3X+ ? u. .-iX.*"1'-,;*,)
"-:i, --r'..-.tp''^-r.- *-: J;' *

- r'l'--T_.[-t-l_-]-rrT-[-T--Tl

Find the equation of the line that passes

through the point (-1, 5) and has the same

direction as the vector i = 12, -61.

Lx,u) * i-l +
"J".- -.,,,'... .1.,.*.*.....,,11*r.'.-"-.-",,\*,-- 

* 
.;1

Type Parametric Symmetric

Format

X=Xr *tX*
!r * lr * * r\J -- '*,i : ; !"^.
JtJr,

Example

Find the equation of the line that passes

through the point (-1, 5) and has the same

direction as the vector | = 12, -51.

,./\t"(xr*,)= (:t,{,}'* b [2r-{n)

x=*
x,-,1t". * l**f"q./ t&r L-,

Find the equation of the line that passes
through the point (-1, 5) and has the same

direction as the vector i = 12, -61.

-t:olcCre ior t,
X=-l i *t L{ : :"- {rt
X* i=a; fr: =-r*r\+)*+ ,{-* +_z _. fi;= *
,r^ 

z--1'

XSi- = S*: '',\ L */n {
CTO;; nnLc \4.'!

.," *,,A".',. . ..r. ".-., . -..1.,..,,.....'-.,&".-

lFx{. r_ v*-:
'__ 

!- ; *l!l,.lrlear)
J * r{a -l&b .* ' 

'"'n - 6x+tl= 23
^\J*J*l.'"'{;,, ". r.J -3x+2:W



.-'. * State the direetion vector and one point on e-aeh of the following lines,

3y= -Z*.l:ta

)- -S55 t
Equation r=(2,5)+t(-3,1)

x=5+3t

Y =10-2t
x-3 _ y+5
13 2x+3y=f)

Direction
Vector (-a) r) (3,-2) {ztB) (3,-z>

Point

(2,s7
ot'

i= (zr5) *2L4,D

? = (2,5) +Ub&)
? = L*lr)

(5, lc) t*,,*5) Let x= o
3 es) + 3r*s iE

3s''*
$"t
{0,*)

Find the direction vector for each of the following:

a) A line passing through (4, 5) and (-2,1) b)

d^s -- (Xs-xo, y*-q^)
= G2-41 t-5J
s G6'-tt)

c) A horizontal line *-..* d)

_.'/,c?13)7sr3)ni' (S-?, B-8,)
,1? c)Lr.;t

e) A line perpendicular to y = 4x - 2

rrt =* fftp"rf=-+

-\/ffi= (+,-l)

Does the point (1, -7) lie on the line r - (3, 6) +t(2, -5)?
\h_ (3ru)+tt?,-$ l:3+7L

(lr-t) = (3rO+t[Zr-S)

A vertical line

fr= (z-zr5 -3)
= (o, z)

A line parallel to y = 4x - 2

,rr1 =l! rr€B t5)

. \ I r'uncx1

n-t = c l-r +)
g ?P'{?'

A line with a normal vector 19 : (2,7)

fn=

Df=

lc'
$ tz, t)

ffi = ("1,q)
f_
2

4

a

-1 = {o--;t
- 13= *5*
fsl*i
LE :*:J

frlo



Find the scalar, vector, parametric, and symmetric equations of the line that passes through the points
A (3, 0) and B (9, -4).

M
pt= (3rcD

C * tt-3r-'*-'3)
* {{sr -*F)

(Xrre=(l,o)+t({",-+)

Sqmrne*rio--o--
y=)+Gt 3=O-L+t

ta-O =-LltJ
{A -i---J-= I

-4

5eo'\aq

X:3=&
-'t
=Q

X*3 = 6t
x 3=t

6

Determineir hether the foilorving vectors are parallel, perpendicular, or neither:
h=6+2t
Yr = 10.- 3t

\

fl'l' = (2t-3)

xz=10+9s
Yz'= -2 + 6s

\.
fl12= (q)fu )

= 3(3)2)
rFrr = 2

^3fIr= -3-a

y=g+Gt

p.tP'endrcut[af-



Equations of Lines in 3 Dimensions

1. Find the vector, parametric, and symmetric equations of the line that passes through (2, 1,

(5, -7,4).

fr = (s-2, I -t )'{ -c-a)

bnif the line that passes through (8, -10, 5) and is parallel to the line

SqmeB

rn= Cztlr-l)
pt = Lgr-lo)5)

X=7+3t Y= l-8t
X-2l= 3t y-t=-BL
x:2- =+ y- l.=t

6 -g

-3) and

7= -j+1t
z+3:7t
Z+1 =t1

.\
6.,&t F= (2t t:-l)+tCa,-loF)
\- 3. Find the symmetric equation of the line that passes through (2, -1,5) and has a direction vector of

(L2,4, -1).

5.&'r) ?- L2t-lr5)+ t (lz,q.,-D

( X= Z+lZL

ko*d'i 3= -l +TL

Lz= 5-lt
X-r? 

=lz

oR

-}jt-L =Lt
5++5.

I 3$

Scalar .. * V""tot I difrf.lio,'r

Not ?e-erb\e-
Parametric Symmetric

X=X, + t(,.,')
)= J, + t$*)
Z=2,+tCZ"^)

x-Ir.= Y-Yr = 4-2,-
Xrn /rn Zrn,

: LZ t-g ,l)

X= Z+Vt
v= I - Bt porarnelri C
/ - -,

X= 2+ 8t
q

Y-=-l+5t



Vector Equation of a Plane

A plane is a flat surface that extends infinitely in all directions.

Vector Equation of a Plane

g"?)

To find the equation of a plane we need:

Write the vector, parametric and symmetric equations of the plane that contains the lines

| = 13,10, -4) + t(4, 0, l) and i = (4,6,7) +t(1 l, -3, -2) .

7L: (3rlor-4) or Ctol t" n)
-\,6r = Ct,o, ;
6, = Cu, j;D

Vector-

{=3+tlt+ilt
Y = [o +O,.s -3t
j= lo-3t
z=-t+ls-2t

Tbmrnelri c

Since ttere are
eonno| isd.*t

is no

2 parametrs Cs ana t), yor-
$o. 'bdl{^ ccl 'l4"re sarne *irne.

One. ?oicrl

T;Ia"tP ls(q,o, l) + t cu,-3.,-2)

llere syrnmclric eqrchon ol a ?6e,



Write the vector and parametic equations of the plane that passes through the point A(2,5,3) and

contains the line | = 1-2,4,7) + t(1, 4, -5) .

ve-tror

'Tf = (2,5,a)* s (r,*,-|*t (-i., -,,2

?t = Lz,S,Z) or Gz,+1)
Tf, = Ct , .t, -5)
ni. = Cz-z )+5 )1-7>

: C-*l -l ,7)

(=

3=
L-

7+ s- tt
5+ tls -t
3 -5s +3t

go*r'e-*riO

Find the vector equation of a plane that passes through the points A(1,2,1), B(4, 5, 1) and C(4, 0, 1).

fr,= ffi
= (+-r ,52,1-t)
= (3r3ro)

=C,rir">+bl 3

-5 ---sllr2 = AC

= (,t-t ,o-2r l-l)
= C3,-2,O

Jf= (rAt)* sCr,l,o) +/"0;2,0



Scalar Equations of Planes

lo
I l-q
f^t

0=Ax+By+Cz+I)
Normal: (A, B, C)

Find the scalar equation of the plane t : (2,'1,7) + t(3, 1,4) + s(l, 0, -4)'

Ax+D',,\*Cz-rD = Q
-{x +ld'y - lz+D= Q

-{ C2)+ t6l)- lQ) tD =o
-8 -lb l+D =Q
-3\+D=Q
fi= *31

?r,l,r^r eta"d"td
' For rvrl

Find the scalar equation of the plane that passes through the points A(5, 14, -3), B(2, 1, -2), C(0, 4, -l).

-\ 
^'ffir=AD

: (-7)-13 , l)
= C3r 13,- l)

-5fi2= Ac
= (o -s,1-t{,-I-t-3))
= C5r-ro r z)
= C5,lo I -z)

Ax+ By n c-z-vD : o
-l{rx + lq -b5z-}-D:QJ
-16 Co) + lCt) -75G1)+D =O
O+Lt+35+D=Q
39+D =-o
D- -71

_-:
l34to [ =
-lr -2 

^'6-x
t3' to

2

--s, \
rnr x ffiz
(zo-cr)>-5- (-6)) 30 - b,
C-tt I t r-35)

"' -'lx + lb y ;=+ 3l
4x- lloV +z--3 I :- C

l-3tz-v1 - oor

trZSz+71, =Q

"' -lt x +



Intersection of 2 Lines (2D)

Types of Intersection/Solutions

:)

Type One So l,r*i o n No S"\,*1'on Tn$'ntte $\u$,.ns

Graph

Description
L, ne-s intersect
oI & p<:int

Lrne6 a'rz
pora\\e\ ond do
hot ,ntereect

L;rres ore -f4re

Scfn-re o.d 
' 
rl+uff(

EvERYuoHeR^ e .

Scalar

Equations

(d,t{eren* elope*)

3= 2x"3

J = 5x -l

(scime 5lope. )
H = 2x+3

!=^-,

€1,*iu'"s ace multiyl

Zx+33r{o=C
4x*6.J't2=O

Vector
Equations

(d'l[eren* d' recr'on':)

(x,$=(2,1)+t(,r,:)
{x,$=(r,E)+ St-2r1)

{,l,tre.tt'.:ii: s.f'* prW *r)
? r r, ' t"tt pti* ..

(^.,q) = (2)'+)+t(t,3)
)(*,D= l3rr)*tttr3)

(gor"" direchon, *hore)
Or p{rin}

{xru,} = (-?,t'*}+t [toe]
ar,{,: l-r*)+{L}ii)

Solving by

Sub or Elim

X:tl
dr

Q:4FJ
C:*f /1w -l)

Solving by
Matrices [: , lll Fr\il [::\xl

Solving by
Vectors

C--++

0r
'L * -+r.

o:# C=O



Scalar Equations

o To determine the intersection point of two lines, you can solve by substitution, elimination or
matrices.

Solve:3x+2y +5=0
x-y-10=0

Method 1: Substitution

o fieo"-o^qeo',e s{ #ne eqjra+?cns *o
L}

reolate x ". j
x= t3+lc

g 5ub*h{ute in*s orfher equa*iorl nn* gclue..

O Sr,ob qnsi-n>er lnto eo.''**don

X-- \+ lO -^/---\,-'=..\o
X= Y1+lO r- The., r.,*

$*"" (s

ffions in ltre sorns order elnd turrf€ one "*""P**.
ial^tjx\+Zq+3=O
-ltt*ls:$ "'x3

O Chooae fo e\rrninc*e x 6c 3 ond m,,lt,P\X fu Xe* seno€ coe${rcierr[-'

3x+ 2q+ 5=6
ax-3{-3o=o

@ Sqbtracland go\ve. S $*b bsck in*o on* o{'lhe eqrn*fu*f}s+
Sotru€,

5s+35=o rt-1;:il I;{;}19-"5q=-35 z '"Y--*---r
r__- _.:+! ,:_ 

-K 
_3-:o

I Metlrod.3:Mrtrices\ U --g t
O c,Jrite- gryuo,ions in Jfie Sclrrr', ox+ br4 :-c,

3x*23 - -5 J
x-3= lo

\)g t",,..lr,ti in & r"m,*rix.wi't1rou* xrt ond =. ?uI a llne qrhers+w= toeS'
xY=1*

tlil,:l
O ?e,cfu."^ ope.ra+rons +o iurn lirs* trr:O Colunnn$ in'tO [5 ?]

[,i I l-15o1 o,,r f =l': ,: l-;:] 
?t-?2

-**',"#:f
= [r z t-sl *t^s -/ = f , o 1-:l <- rx+og=3 F{, "J3}::}--,,lc s l-r:j Rzx?- a; i lil 4* ox + r{=-1 lj:il

Method 2: Elimination\

xY+



Vector Equations

d=
3=

- (2,3) + t(-1,4)

- (-10, 7) + s(9, 8)

z- lf
3+ *t

qrornejr ic $o"r"',

\=.- lO+qg

3 
= f +6*

:l

I

i @ 3€J x:X
i=--

anC 1:? i-(f -.*'\J*-

2-l{=*torg*
12 - ?s r-t

3 +*t **l *"'&t
-+= 6s-+t

e'l,nn rn*r*oft $r i"n*+r 3*f; 5

Ma\ricesS,rbsltt,*rov)

tT=?e+ t -T =t *-tt
tz-te 't -r *'l't:- q(tz-q)

EJi-' "gfoi:=
l2-=1s+t '..xtf
-i = B3-+t
t+t:3b3+Tt

+ -l = ls-+t
*l = *{5
1T-1

,^ri1t 2^d 6.qYa*rot*

X=-to+93
X= - lO+?{D
{= -lS+g

ffi"

l2-9(D=t
124 =t

Sub s ond
Porcr n\e+'ri s

X= 2-lt
X = 2-t (1)

X= L-3

-1= ?s -48+3(os
-t = \'ts-*6

1 1.t = 4ttE
\ e--*,

-1,=?i

rt r- i :al :t:l
_ftzetf{rl- iz -gol -ebl R'r-R2

=[T f. l;'"]i;;l'l$[S
- (q I I rzl*r'ez nixr:+et-l_otlfJeasi€r

=[::\11*"'=[i:ill[H

- Lf= g(l)-.tt
-'l= 8'*t
- 12: -'tt"

t vcr\ut3 bcrck ,rto
ura*i ovr$

q = 3+Ltt
d=,+T{3)
ft= 3*rzffi

=a+85
='l +6(r)
z -7+8

q
J
3



Intersection of a Line and a Plane

Determine the intersection of the following lines with the plane 4x+ 3y -22- 5 : 0.

a)

(=

J=
7>

i= (5, 1, -3) + t(2, -4,l)

5* 2t 'lx+ 3v -Zz-b =O
| -t4t 't Cb+2!) +7 Lt-qt) 2G7++)- 5=o
-3 +lt 20 +8 t +3 -12t. + 6 -2t- -5=O

- bt +2\ -o
-tot =2* X= 5+2 Cq)

X = t3
z= -3 + lCt{)
Z=l

tl = l-tl1{)
{=-15

b) i : (-2,3, l) + t(-3,4, 0)

X=-2-*
u = 3+t+t
J
Z= | +Ob

4x +3q- 2z-5=a
4Gz-3S +3(3+Tt) -fuO) - 5=A
-8-12! +9 +t4 -2-5=o
- (b:Q + No.1. poos;ble

-2, -5)

4x+ 7y -Zz-b = Q
Lt Cr- tt) + 3Lz-2t) -Z(+-dt) -5 =C
+ :-t-! *9 - 6t - I * lob.-b- O
Q = O e- *rue *or any vatnt o\

c) i:(1,3,4)+t(-1,

l- tt
3-2+
1-st

N=

3=
z= t

,;1.,.y i",i=rl..1 g+^ J'lne 
^ 

poln* Cra, l? r l)

i *f9!t,?, -. 
(y 

"1".r,te-l )

:. Infi ojle f,ol.rhons Ccoinciden*)



Intersection of 2 Lines (3D)

Types of Intersection/S olutions

Type lnlaraect "3 Parallt-[ Coinciden* SKau^,r

Graph

Description

Lires interrct
of ong

.l
por n-t

ttrue do .rcf
fa,e,At

Cevmlytpa*d)

The Do..'e
line

(interrecf e'otryu,h

L;nes d"o
nol-

r) cro5s
Number of
Solutions L o CO C
Vector

Equations

-_>Sonne nn
4;ifo^u6f poirrl

lfuiclrs nal oh.\('l^^lr^ li-a t

-\bome- yn

6o.'rng point
potn{s..'Ji,} o,-

irNr"r"*t"R,
/ must uoe- 'colc:
[ +" te-\l i+\ inte-rsedinq or\TEE[F].$;]/

Solving
t:j*
&r'1e anS.^ffS\
lor x..9rZ- )

c-+
J

O=C t:Jl t,

/x,v,z voloes
ta"li+ "a-[ch"r^1

r : (2,4, -l) + t(2,1, -l)
i :(4,5,7)+fifT,T]=> -lCzr rl- l)

entunn'+

-.-s(- = [Z,tt,
K= 2+2t
* = 2+7t
L= 2E
l=t

Solve:

ch,ecK Point#

- l) + t (ztl, - D ?+= (1r5,'l)

z-= - lr-t
l=-l-t
B = -t

y = Lt+t

S= 4+t
l=t It

av-e

,'. Lines ct'e



Solve: r - (10, -3, 1) + t(1, 1, -1)

i =(7,-6,4)+@ =+
X=lO+t \ - -V+t

I
1=lo+t -(o=3tL
-3 =t -3=L

Poin* is on b"JL
hne 5

zU, tr-l)
z= l-t
T= t-t
l:-f
-3 =t

,'. ?.,r.,llel
\

rn

sorve: 
:=o:,2, 

_r) + t(3, o, ,,,J 
Ndl pora"\te.\, - r-3. 3, -7) + s(1, -1, z

X,={+?t ut+3t=-3+\s 2+ot-3-ls -l+lt=;l+*s
yr=Z+At 1=S"r3t -l=-3 (o=Lla-f
t-
zr =-l + lt {l-r

t=l+3tg .;fIJt
1t=-?*t,: Ie X, = {+3ez) xz: -3+rcD

Sor'e: * -r = v -3 _z-3 *-2 _!:2=z-t0 = -3 , so\uliol v4 3 1"FL^,t"\3 3 2 
ti=Cz,zr-z

Xr=f+tlt I irr- .'-.-  -A\- .r,-)- 
-\

, a.o)- lt4t=7+3s 3+3t'2+Vs 3+t=Io+2sy r= 3+zt j,'='i"l*i" i =ls :;1" i1 =2s_t
Zr= 3+t

- | = 3s-1t Xr= t*qCe) tQ= /+7(76>
xy=Z+k - f =33-?t =! z2+1 ,n

t==',:::, E Y':u,-3o v-=\'caf'' !$.o (l./.=t- \ =q 13- "'t'L'Clf L)" .n

-[[lq12) 413r' ,;,l-",o\-Q?:g Zz=fO+Zft)
: l0 tlVa
-- Yg

Coinci den*
(rnfint-:- gt.rtior,s

-2: - lt

- I = 3s -8



How to Draw Planes - 2 Planes

Type

?ur*t \i* 1

Solution

,r * i iNo himf ,rrfi;Sr*'

Description

fu i{** Trvi€J**#

n

I

f E--1

"{

Type

Cnr n.;d enf

Solution

h& ntl?
Description

lIififgg5'*f i/3 tu
y lane-

Type

Tn*erseclirlda

Solution

In$rnte Solufitns

Description
.t

Ivrtg.v =rci I f*y

aL Ltm€"
How To Draw You Try



How to Draw Planes - 3 Planes

Type

3 ''Fhto\ie"t

Solution

i\fn ;3*i*-trol,r

Description

Do ttfo* It*erxt*
How To Draw

Type

?- ?.qroitle"l
lCotnciden*

Solution

Nl" 5" l'^*to n
Description

'pc tJo+ In*er*r#
{ in sa vna ptrnee}

How To Draw

I

n

You Try

Type

3 Coincr den*
Solution

Irrfrn i{e
Description

Inter**cl in tu
p la.n €-

How To Draw

"il



Type

2 Po i r, ;i*"i

! '3*o* flrg-#** n*

Solution

,lt' i

i\0 'Jft I't" | : {'"

Description

ccl N*4 f:*dq:r.:n#'f.
(ai\ ir-, 5,.)rvr6, *in,e)

How To Draw You Try

Type

2 C*ifte.,*g,.fr-t

f Xr**.f'*r{* ri'':",

Solution

-,-*i ri l[ ,,*: *

Description

fnl €:f :x"rt- tf i 1 "'r!
I

' i.'. 11

How To Draw You Try

.:u.

Type

-rl3 Int erit:',^ i I t' ,fi

Solution

+,.1...
*Lr.,t-i i-': "J t

Description
JI

Ir'*flF;t"i'4 lfr.,
l.q{\ L-ifr€

How To Draw You Try

t'"f -,
p

f
t
!....

,,/'.1

..' i
ii

i
i."t

!,

.i



Type

3 Tn-ferstefrnqJ

Solution

hJ# S* ;.,.{r # rt

Description

Oo Lls+ A !i
gntlersrd tvSa,,n€ ffi

How To Draw You Try

ft*

Type

3 r.n*erx*chn3

Solution

Cne fulu$i**

Description

f,rrtersecl' a+ {:*
poin+

How To Draw



Configurations of Planes

To determine whether or not planes intersect, thdneed to be written in 11, form.
(afandard

Determine the configuration of each of the following sets of planes. Draw a geometric representation

ofeach.

a) 4x-2y * z-3 - 0

8x-4y +22-3 : o --) z(+x-2y *Z-?/z)= Q

b) 10x - 6y + 4z- 8 :0 -+ ZlSx-}y t7z, - til : Q
15x- ey + 6z-12:0 -) Z LfX4'l *22_ 4] = C

/',.

.,. Coinciden* ?tones

c) 3x + 5Y -22+ I :0
2x+ 5Y -t z- 6:0

.,. a"$e{Ee-\.'n 1
U

?lqnes

Helpful Information

the same or scalar multiples

2x+ 5y -32+ l0:0
2x+5y-32=-tO

'tx t 16y- (oz+76=A

Coincident Planes

fhe trJOrrnaf S are

the same or scalar multiples

2x+ 5y -
2x+ 5Lr

lx* 1$

3z + 10:0
-32+ I =O

t-bz-1=a

Intersecting Planes

rne h-Jorrno.-It> are

different.

2x+ 5y -32+ 10:0

3x-2ul+z+5 =QJ



2x+ 3y + 5z- 4: A

4x+ 6y + 102+ 3 :,0 -) z fZx+ 3y * 5z +r6f = O
10x + 15v + 252-7 :0 -> s fzx* 3y +Dz J/sf 

= O

d)

[rx* 3y-7= +4=o

.,, 2 coincid.^{, | ?oralle,l

9x-3y + l2z * 6:0 -+
x-y* 3z+2:0
15x-5y+202-10:0)

h)

... 3?arallel *Distin"{ ?lanes

e) 5x+3y-42-r2:A
5x+3y-42+10:0
35x + 2ly -282+ 14:0 - I

0 x-y+72-3:0
2x-2y+142-6-0 --e Z(X-{*Zz-3) =O
10x _ lOy + 702_ 30: 0 _) tO (X9_ 

3+12_ 3) = 6

', 3 coincidenf ?lone.S

Z (zx- y + tz-+Z) =O

5 (3x-y + 'tz-Z) =6

I ;n*erse+g

x-7y-l0z*9:0
3x+4y*z*4:0
18x+ 24y-62+24:a (o (ZX++y-Z+\+) -O
2 Coincide.,f I a^+er=ec+'nq

J



Solving For The Intersection of 2 & 3 Planes

Solving means *uT_r_F. poin* , I ine- . * 
Plan e, where two

or more planes intersect. I

Determine the point of intersection ofthe following:

lz"L5v+32+ 13:o
[_saf* ry-zz+ ll:o

2X- 5y* 3Z+ l3=O .. . x S
5x+3y-Zz+ lt=O...x/.
lox-25y+l5z+68=e- lOx + 6q - 4z+ ?2=O

-31 q +l1L+ tt3 =Q\)

3x+ Lt +

,*- d/
z

xS

6x+
bx- I

l7q-z-33=a...xt1
- 3U +11 z+t3 =O

323s- lq z- b2;l = Qr -31$+l1z+V3=O
29 2g - 581 :Q
)1}tt = 58+H

l7u -lz--33 =Ot

tTdz> -z-33 =g
34 -z-33 =o
l-z=o

3x+ q +Sz+3 --O

3x+ 5+r+CD+3=O
3*+n:Q
3x= -7

Detemrine the equation ofthe plane of intersection of the following:

2x-7y + 4z-3:0
4x-l4y+82-6:04
lOx - 35y + 202- 15 : 0

2L2x-1..\*'lz-]) =6
DLzx-1",.1+\z -3)=O

iiJ irrlerE,.l

"F 
{he Poinf '

:. frrfersec* in *he_ plane, Zx -1,{+4 z-3 = C



t-
Determine the equation of the line of intersection of the following planes. Include a geometric
representation.

2x + 10y -32* l:0
2x - 8y * 3z- 5:0

a

,83- bz+ 6 =O + 6

S3-z-+ l:O creduced)

3\-z*l=o
agt{o* lt) -z+I =o
O+Vb-Z* l:O
-z- -l-3t

2x+lOq -3 Zyl=O
2x+ ld(o*tt) - 7L\+*,

\ t;rc "f iotersee*iorr,z

l:O

Td 1,f,trf on Jfie line by 
. 
chacainq a,ry v4luefor- ei'lfier x/y/z qnd 6o[ve so.uJ.fne' alf.en -run.

(zao is a/l ady +f +o rr5e,>

F,nd *1ne drre.lion vecl'or bq choosrnq o"+lqr tte sayne ld-1''.. as d qnd solud fo.- *Ae
ollner valuas Co* ig a 1oJ+j

''g=o+ It
Cpon"rq |ric) ,l

/= l+3t
Cpararnetric)

2x+ lot -3{ttl=O
2x++. -Z=Q

Aside
\/\/\.t'\ff'

RJ*.ino d\$F-: Lz,+, b)

3)

"\z/

,!)

--\I'n

J
FA

\
l-r)

,o,l)riC:+ ,L,3)

{= l-Et

,.. Tl'te ir*er:,r.c* fuh"
_?long *he
r-- Ct, o, l)

ling
+t C*,



4. Deterrrine the equation of the line of intersection of the following planes. Include a geometic

representation.

TiE'+r +32-6:o
llxl+2v-z+2:0
EJ. tiy + rtz-22:0

X+ $y + 3 z-b =Q...x 3
3X+2i-z-+Z=Od

3x*19, +12 - l8 =O
3x+ 2V - z- 12 =-fl

l0S +16z -2n =O ilo
q+Z-Z- O redu.cA
J

O:C
.'. rnf;n,{e Su}ulions

(. rnferser* ina,,i^t

_3x
3x

.'. z--O + lt q+z-2 -O

$- 
Cor lk) -2 =6

3=2-t

-,t3 - l2z-+21 =O + Cra)

J 
+ Z -2 =O rcd'..lc.1

tfae of inlcr.se dio,

X++q+72-b -- O

X+'tC1Ofi4.rttt){o{
X+8 -qt +3t -6 = O
X - t'+Z:Q
!= -Z+t

Line o$ Tnteffitrr-1nr 'onr

F= Gzr2,o) +t( I ,-l ,l)

+2u-ZY2:O
+ lttv +llz -22=O

+z-z>g
+z-2 = o



Solve:

lox-3yVJ*l 6 =o
Izx- ni l- z[ aa =o
22x- t+yL- 8ZF l6E=o

l0x-3c\-7zr-18 =Q
lzx- t ttr - Z+ {o6 =O . .,xJJ
lOx - 3q -12+ lg = e
qqx -lYv -12 J- 4tD 2=O

-7+x +71y - qL+$ :C +c?q)
X- y + 6 -O (rcduccd)

X-tl+6 :e
U

X-11 + 3 =e
J

lax-llg -Z +(" {o = e . .,x g22x-l\ -82 + t5B - O

9bx-grq-8 zt 528 =C
z2x- ,,{U -82 * t58 ^ c

d
7tx t4r1 + V-7o =Q + 7T

x-q+d-C rreduced)J



Plane Practice

Solve for the intersection of the following planes. Draw a geomebic representation of each.

a) 5x+3yffi*1:O
2x+ 4yl+24-8:0
4x+3yfufi5:0 xZ

r 5x+3q- 7z+l:o' Zx+rlV+ 2z -B--O

-

1x+-7{-7=o +7
x+ Lt -.tl - Od

r ?x+4q* 2z-8 =O' !x *(rYr -Zzr0--O
lOx +lot a y =.j :.2
5x+O[+f :=e

x+tl-I=O ...xS
5x+9q+ I --o

U
5x+5u-5=O- 5x+5d+-l=o

-

-la :O

.'. No 6o I,A'onI

b) frri x+7y-62+17=0

frz i i = 17,-2,3)+s(1,1,2) + t(9,-5,-3)

fx=2+4s+t
TE^i {Y=4+s+9t" 

lz=4-2s+3t

I
2
I
I

Nz= (t ,-2, a) * 6 Ct, l, 2) +* L1,5 ,
-\:? firl = Cl,rtz)xcg,-5,-3>q+t'

-5 \= (-3+to ) rgr-3 )-5{)
->-N = (-l , 2l ,- l,+) reducr-
-\N = Cl,Vr-Z)

-3>

rC7) +7C2> -2G>+-D =e
1 - (e -b+D =e
-5+D =o
D=5

+ +Cz+D -C
-Zz+D-C

1lr'. x+3q -22+ 5 = Q



_\
I q \l =-2 3 -+
Ll t N=
t 7 fr=

--\
N

')fa 3 N= 2+*s+*') j= g+s +qt i= G,+r'r)+sCTrlr-2) n-t(r,g,,
t = 4-2s+3*

(+, tr-2) x Lt, q)Z)
(s*lg , -z-t2r'3b-)
(zt ,4+ t 33) reJu.,e

= (3, -2)b)

Ax+ BI* Cz-tD = e
3x - 2\*Sz+D =e
3A) -2"ct)+5t+) +D = e(! -8 * 2D+D =O

18 tD:o
D= -18

lll tq - bz * t-t= e
lxlta"q -22*S=e
t}Fal +sz-l8=c

... x 3

X+f 1- 62 + lf =e

+ 
3 

- *z +12=C *t
QX*9r,1-bz+-lb=e3X -2rX+52-tg =e

llL{ - tlz-+23=OJ +ilq--z + 3: Cdr\ 3-z+3-3
I.', -LnlbrSecf L ltne C rnfinifu SJ

/=Ot(t

ultons)

q-z+ 3 =(J

3"- 
C" + lt)+3 = 1l

U- tt+3=C

3=_3+tt

X+7q -(oz+ t---=eJ
X +l (-a+ lt) * 6btrc)+fl=,
x-21 +lt -O+6t+ t7=OX+t3t-T=O
x- +-l3t

-\.rF= cTr-3rA + tcB,l ) /)
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