CARTESIAN COORDINATES IV 3- SPACE

PICTURE A BoX SETTIVG IN THE CORNER oF THE Roon :

THE LOCATION OF THE

H /

: 4] coRNER IS CONFLETELY
| T/ T DETERminED 8Y THE
L"" THREE NUNBERS

AT . |
(£, h)

'NOW FORGET THE Box !
Z

| EVERY POINT 1nv THE Roon

/'/ 1S COMPLETELY DETERNINED
By THREE NUNBERS

=9

~
~
‘l

(x,y,2)

- -
~
~

Rl o S e ——

AlLow THE NUNBERS To BE NEGATIVE AND EVERY PoinT IN SPACE IS
CONPLETELY DETERNINED Ry THREE NUNBERS (X,y,2) :

2
THESE ARE THE
Y - ha CARTESIAN (RECTANGULAR )
l’ 4 Py ,
‘:--3--‘— - 'v ; CDORDM\’”TES DF T”E
' ! H 4 y
: 5 P POINTS 1IN SPACE
-4,-3,-0) /o i



SONE TERMNOLOGY :

COORDINATE AXES :

= ’ . |
X- AX1S tys= 2z 0)
y-Axs (xz2z20)
. - 2-ANS (X=y=0)
l‘ y‘
4
€0,0,0) = ORIGIN ~ COORDINATE PLANES

Xy-PLANE  (2:0)
X2 - PLANE ty=0)

y2- PLANE x=0)

THE COORDIVATE PLANES DIVIDE SPACE Up vTo EIGHT REGIONS, CALLED

OCTHNTS .
'lgmr . X%0,y%0 AW %0
¢ THE Roon *)
-NunBEle THE OTHERS ANY wﬁy You LIKE, NO ONE CARES
X
THE AXES CAN BE LABELLED v OTHER wbys (E.G., )

y
BUT wWE wiLL ALwAys Do IT IV SUCH A WAY THAT THE CoORDINATE SYSTEN

IS RIGHT- HANDED :

CURL THE FINGERS OF YOUR RIGHT
Hanmo FRon T™E POSIMVE X-AXIS

To THE PosiNUE y-AXiS, YouR
THUNB sSHouvLD BE POINTING IN

THE DIRECTION OF THE POSITIVE 3-AXIS




PLANES OF CONSTANT X y AnD 2
X ¢

y , y
X ,"5 X
DISTANCE FORNULA : Rz Xy, 7,2)
M 'z'_-zl '
o g, )
Pl T Y, Y,,%,) '/?xl’x' ’l_'_ e Y »*

DISTANCE BETWEEN P, pwd P, 15 BY THE PYTHAGOREAN THEOREN

A,/(\/c—xl—x,)"uy‘-y,)‘)l + lzl-a'pl-

AR S B A A A RN L



JUST AS THE SET oF ALL POINTS (X,y) IN THE PLANE SATISFYING

(x- "o’z" ty-% ) = et 'Sy THE CIRCLE OF RADIVS  AROUT X, ¥ )

S0 THE SET oF ALL PoINTS (X,y &) IV SPACE SANSFYING

1 t
(x-X,) 4 ey-y ) +e2-g,) =

1S THE SPHERE OF RADIVS I ABOVUT (X, y %,).

.y,2)

) ,,

X

EXANPLES :
[4 Ln\r L 8 L
I, (X-1) ¢+ y-3) +(2-2) =

CENTER : (1, %, ) RADIVS : T



2 x-N" + yta @) = §
(x- 0 +y-00 s 2ot = WFDE

CENTER : (1,0,-4) RADWS : VE

3. xziy"-c» 2t = )
tx-D)l + cy-o}z’ + Lz-o)" = lz'
CENTFR : (0,0,0) RADIOS @ )

THIS 1S CALLED THE UMIT SPHERE . . }

gy, x4+ y* + a2t +82 +4 =0

ex-00"+ Ly-o)" + (2ts 82 ) = -4
CONPLETE THE SQUARE

-4 +1c

2
(X-6)"+ ¢y-0)® + (2'4 82 +1c)

(x-0 4 ty-0)' + (2 4u)! 12

CENTER : (o0,0,-4) RADIS : VIX = 2/3

s, xtaylrat-ax-4y + 82417 =0

(x*-ax ) +iyleyy ) 4 (27482 ) = =19

U RIRL Y]
ext-ax +1) ¢+ yl-dy ry) 4 cetiga +16) = 17} é
ex-1)t 4 cy-.t)" + ¢zf4)" = Y

CENTER : (1,3,-4) RADIVS ©



NONCE THAT

xthyliz'-ax-4y +82 +2) =0

wouvlp GIVE

t N
(x-1) # wy-a) +cz4d) = O

So THWE GRAPH 1S JUST oNE PoIinT

ex,y,2) = (1,2 -4)

AND .
xt sy +2 -ax -4y 182 1 A 0O

woLld GIVE

n

-0t Hiy-2)t Feein)t = )

wHICH MAS No SoLLTIONS ( TWE GRAPY 1S ENPTY )

A FEw NOoRE SINPLE GRAPHS :

™E GRAPH oOF xz+ yl =) W THE Xy -PLANE 1S THE UNIT CIRCLE
CALL POINTS c¢X,y) N THE PLANE THAT SATISFY THE ERUATION )

3
ONE CoULD ALSO ASK FOR THE GRAPH oF THE SANE EQUATION Xty = |
IN SPACE ( ALL POINTS ¢X,y,2) 1n SPRACE THAT SANSFY THE
EGUATION ) AND THhs 1S NUCH LARGER  (Any PoINT SETTING ABOVE,

BELow, ok oM THE UNIT CIRCLE IN THE Xy- P ANE ) !



7-
é THE UNIT CYLINDER xt+y"= J

e

- - —
.,

Yy

T™E “oRiIGInAL " T
CIRCLE 1IN THE Xy-PLANE

2
SINLARLY, THE GRAPH oF X'42 = | (N SPACE IS A CYLINDER OF

RADIOS | ALONG THWE y- AXIS Anp THE CRAPH oF y*42%=1 1S

A CYLINDER oF RADIVS | ALoNg THE X- AXIS 3
: 2

T0 GRAPH, 1v SPACE, AV EQUATION wiTH
ONLY R ofF THE 3 VARIABLES PRESENT,
GRAPH IT FIRST 100 THE PLANE OF THE VARIABLES

THAT ARE PRESENT Anvo ™WEN " PuLL ™ IT
IV TE DIRECTION oF THE MISSING VARIABLE



UNFORTUNATELY | ANY SURFACE OBTHINED IN ™IS WAY 1S CALLED A
2
CcyLivpeER , E.G., |

- ——

PARABOLAS STACKED ALOoNG
THE X-AX1S.

. AX+32:=6
A PLANE

HYPERBOLAS STACKED

el v THE 2- DIRECTION

fom e
[ ]
[]

——— o]




