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Rectangular Cartesian co-ordinate

S_ : 5 i v i afiﬁ.

Let OX, OY, OZ be three mutually perpendicular straight lincs
in space. i ZA

Clcarly they arec the lines of 2 Px,y, 2}
intersection of three pairs of plancs
XO0Y,X0Z; XOY,YCZ, ZOX,Z0OY
respectively. Let P be any point
in space. From P draw PQ per- : : :
pendicular to the XOY plane. From o—
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Q draw OM and ON perpendiculars = :
to OY and OX respectively. Then . N
ON, NQ, QP are the distances of the /
point P from the planes Y0Z, X0z, v
X OY respectively.

These distances are called the X, ¥s z co-ordinates of the point P
and we write it as P(x, y, 2). It is interesting to note that the
co-ordinates of the foot, O, of the perpendicular from P(x, y, z) to
the XOY plane in two-dimensions are (x, y). ;

The lines OX, OY, OZ are called the co-ordinate axes; O is called

the origin of co-ordinates and the Planes YOZ, ZOX, XOY are called
the X, ¥V, z co-vordi.n_ate planes respectively.

If OX, OY, OZ are not mutually Perpendicular, then we call them
oblique axes. Unless otherwise stated, we use only rectangular axes

Co-ordinates of a point on any one of the axes.

o (1) If the point “is' on the x-axis, then clearly the y‘-—an‘d é;‘é.c;ar,.
dinates of the point will be zero, that is, the co-ordinates of the point
will be of the type (x, 0, 0). ' '

(i) Similarly, the co-ordinat_es of._an'y poi"nt on the y-axis. afe of
the type (0, y, 0). ol | '

(tif) Lastly, the co-ordinates of any point 6n the z-axis are of the
type (0; .0’ 2). A N PR . e 5 PRI I ot Y i :



Cylindrical polar Co-ordinates

I et P be any point in space. From P draw PQ perpendicular to
the XOY plane. Let P be (x, y, 2) In
rectangular Cartesian co-ordinates.

Then PO ==z.

Join O and 0.

Let 0OQ0= p and z_XOQ o,
Then (p, , z) are called the

cylmdnca.l polar coordinates of P.

z is taken positive as long as P
is above the X OY plane (on the side
of OZ) and z is negative if P be
below the XOY plane on the oppo-
site side of OZ.

p is essentially positive and ¢ varies from 0 to 2m measured in the
direction OX to OY.

Relazions between cylindrical and rectangular co-ordinates of a

point.
From Q draw QM and ON parallel to OY and OX respectively.

Then OM=x and ON-=y.
‘We have x=pcos? and y=psin¢ and z=z,

<V

gw p=4/x%4+3y* and o=tan™? —’rc—

p e R R IR TSN AN T =)
Hence L (x, ¥, 2)=(pcosQ, psin®, 2) E
I T

and E (p, o, z) (\/x"‘—{—y2 ta -1 lz) l.



Spherical polar Co-ordinates

Let P be any point (¥, ¥, z) in
: rectangular Cartesian co-ordinates,
k | Join O and P.
Plr 6,0) Let OP=r and LZOP=g,

~N
—

‘ .
! om P draw PQ perpendicular
8 ‘;/3 » to tge plane of XOY.
B AT Then PQ=2z.
/yl o w - Join O and Q-
x /0N 1 7 ¢ Let LX0Q=0o.
® N\ Then (r, 0, @) are called the
% Ty T a spherical polar coordinates of P,

Here we shall assume that r is
always positive.

@ varies from 0 to = and is taken positive if measured from OZ to
XOY plane.
o g Is;aries from 0 to 2= and is taken positive if measured from OX

pomlti‘elations between spherical polar and rectangular coordinates of a

From O draw QM and gN parallel to OY and OX respectively.
Then OM=x and ON=y.

OM =0Qcose and ON = 0Qsine; also 2LP0Q=F _g,
&% 00 = OPcos(-zf - 9> =rsing,

and PQ=0psin ( % 45 e) =rcosé.-

Hence *¥=0M =0Qcosp = rsingcose
Y=0ON=0Qsino = rsinbsing, :PQ. ; rcoso
5 . | xti— f = rzsin‘é’e(cosch-}- sin%) = rzsin20 7
X°+y24-22 = r2sin2g +r?cos29=p2_.
Therefore ' LR hog (¥ i T
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v (x, », z)=(rsinGcos®, rsindsin®, rcose)
3
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and (r, 0, (p)a_(\/x2+y2+zﬁ’ tan—? 1/_’_‘_“5‘5_‘2: , tan—?} _2__)
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are the mutual relations between the rectangular anrd spherical
coordinates of a point in space.



To find the distance of the point (x,

y, z) from origin ,_

Let P be the point {x, », £). Join
O and £, From £ draw P{? perpen- 23
Jicular on XOY plane. Then PO =z T
and 2O is perpendicular to every ]
Jine in the XOY plane; conssgquently
PR LOQ- :

Through @ draw QM perpandi-
~ular to the axis of x.

Join O and Q.

Then OM=x and QM =3y.

From right angled triangle OM O

00 = OM*+ QM= x>+~

Again from right angled triangle

00P, OP =/ OO TPO-
A 1

Hence 1 OP=+/3 Pt 2h 1

: bl el |

- This is the reqnired distance.



Distance between two points

1=t f.x-:, 4. Z3) E@nd (Xae P )

Bz rhe co-ordinstes of the points P ‘Zf ~
znd @ respacuvely. . D L 0lxgyaz)
F om £ snd @ draw PM and ’ -\4;\3"
QN parpendicnlars on the YOV | P -agr
plene. So P | ON =nd
PR 1 MN, N1 MN, 2 i2a
Cleerly £, &, N and QO are | -
fcop}m zs PM 1 ON. /0 1 vy
22 PM=z 2nd ON =z, -/ | / o
m&:ﬁw}’ (. 7 and (x;, ) Mixp¥1:0)

{7 the rwo-dimensional space X
ie, the plans YOY).

-

- M N={x— X+ {Fy—»)% by Co-ordinate Geometry of two‘

:—zﬁc’hm draw PR perpendicular to ON. Now in the p]ane PMNR,
PR and MN =re perpeadicular to @N. So PR MN.



Thus PMNR is 2 rectangle and so RN =PM =1z,.

Then OQR=QN—-RN=z,-PM =232},

From right angled triangle PR,
PO* = PR+ QR = MN - QRY= (g~ X, ' + (13—~ ¥ (5 — 2, 5.

| 5.....‘.,..-...-.-,_.---_,_-.,,..--.@..-...-~ - “-;’

Heoce | PQ=y "Crz—x, )+ (3= """( —)?
L ‘“”*Q“ﬂ“#%.oﬂﬂvhﬁbﬂ"& ~~~~~~~~ —y A%

or PO = N0y = X} + (3y = 3o (2 = 2o

This is the required distance.



