CHAPTER — 12
Co-ordinate Geometry of
Three Dimensions

12.1 Introduction

Co-ordinates of a point in space

(1) Cartesian co-ordinates : Let O beafixed point; known as origin and let OX, OY
and OZ be three mutually perpendicular lines, taken as x-axis; y-axis and

N

z-axis respectively, in such away that they form aright-handed system. c e
k
The planes XOY, YOZ and ZOX are known as Xy-plane, yz-  Ffg T P2
plane and zx-plane respectively. il / ®

Also, OA=x,0B =Yy, OC =z X

The three co-ordinate planes (XOY, YOZ and ZOX) divide space into eight parts and
these parts are called octants.

Sign of co-ordinates of a point : The signs of the co-ordinates of a point in three
dimension follow the convention that all distances measured along or parallel to OX, QY,
OZ will be pogtive and distances moved along or parale to OX', OY'; OZ will be
negative.

and f =tan'(v/x).

Cylindrical co-ordinates of

P=(u,f,2

Distance formula

(1) Distance formula: The distance between two points x,.y,.z;) and ae,.y,.z,) 1S given
by

AB = l(c, =,V +(r, =3, +(z5 =2, -

(2) Distance from origin: Let O be the origin and P(X, y, z) be any point, then
OP = J* +y? +2%) .
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(3) Distance of a point from co-ordinate axes. Let P(X, y, 2) be any point in the
space. Let PA, PB and PC be the perpendlculars drawn from P to the axes O)Z( OY and OZ
respectively. .

Then, pa=\p?+:%

PB =4/(z* +x?)

PC =(x* +y%)

Section formula

(1) Section formulafor internalor external division: Let r@y.y,.z) and ox,.y,.z,) be
two points. Let R be a point on the line segment joining P and Q such that it divides the
join of P and Q internally or externally in the ratiowm;: m, .

Then the co-ordinates of R are

(m1x2im2x1 my, Tm,y, mlzzimzzlJ
El 2 .
m; tm, m; tm, my tm,

(2) Co-ordinates of the general point : The co-ordinates of any point lying on the

line joining points 7.,z and oc,.y,.-,) May be taken as |2t batn ks *2) \which
k+1 k+1 k+1

divides PQintheratio k : 1. Thisiscalled general point on the line PQ.
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