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Formulae On Three Dimensional Geometry

Equation of a line in space ‘

> Equation of a line passing through a point A with position vector @ = x,i + yj + z,k and
parallel to a given vector b=al+bh 7 + ck where P be any point on the line with position vector
# = xi + yj + zk is given by:
% Vector form: 7 = d + Ab

% Cartesian form: x_a’“ =2 _by 1_ 274

where a, b, c are direction ratios

X=X - Z—Z . . .
OR ; 1= ynfl =— L where I, m,n are direction cosines

» Equation of a line passing through the points A (x4,v1,2,) and B (x,,y,, z,) with position vectors
G =x,0 + y.j + z1k and b = x,i + y,] + z,k where P be any point on the line with position
vector * = xi + yj + zk is given by:

< Vector form: 7 =d + )\(_I; —d)

. xX—Xx - z—Zz
< Cartesian form: L_Yn _ 24
X2—X1 Y2—=y1 Z2—1721

Angle between two lines ‘

> If# =a; + Ab, and # = @, + ub, be the vector form of any two lines, then angle between them

o b1.bz
is given by: cos @ = |==%
|b1]|b2|
> IR = YN T g I YN - 27H g the cartesian forms of two lines, then the angle
a; by €1 a b c2
ajaz+biby+cicy

between them is given by: cos 0 =
@+bect a3 bgecs




Shortest distance between two skew lines

> If# =a; + Ab, and # = @, + ub, be the vector forms of any 2 skew-lines, then the shortest

distance between them is given by:

_ (b1 X by).(a; — aq)
|by X by|

> f R =YN A gqg 8 = YN 278 pe the cartesian forms of any 2 skew-lines, then
aq bq cq a by Cc2

the shortest distance between them is given by:

X2 —=X1 Y2—=Y1 2 — 24
ai b, C1
a; b, Cy

\/(blcz — bycy)? + (c1a; — c3a4)? + (a by — azby)?

Shortest distance between two parallel lines ‘

> If# =a; +Ab and 7 = @ + ub be the vector forms of any 2 parallel lines, then the shortest

d

distance between them is given by:
b x (a; — a;)

[b]

Equation of a plane

Equation of a plane in normal form:

» If i is the unit normal vector to a plane whose distance from the origin is d and P(x, y, z) is any point
on the plane with position vector 7 = xi + yj + zk, then the equation of the plane is given by:
% Vectorform: .1 = d

% Cartesian form: Ix + my + nz = d, where l,m,n are the direction cosines of i




Equation of a plane perpendicular to a given vector and passing through a given point:

> If a plane passes through a point A(x;, v, z;) with position vector @ and is perpendicular to

the vector N where P(x,y,z) is any point on the plane with position vector #* = xi + yj + zk, then

the equation of the plane is given by:
& Vector form: (F —d).N = 0

% Cartesian form: A(x —x;) + B(y —y;) +C(z—2,) =0

Equation of a plane passing through three non-collinear points:

> 1fA(x1,¥,,21),B(x2,¥,, 22) and C(X3, Y3, Z3) be any three points with position vectors d, b and
¢ and P(x, y, z) is any point on the plane with position vector 7 = xi + yj + zk, then the equation
of the plane is given by:
% Vector form: (¥ — d) x [(E — ﬁ’) x (€ — ﬁ’)] =0

X—xX1 Y-V, Z— 73
% Cartesian form: (X2 = X1 Y, —Y; 22— Z1(=0
X3—X1 Y3—Yy 23— 73

Intercept form of the equation of a plane:

» If the equation of a plane is Ax + By + Cz + D = 0 making intercepts a,b & con X,Y & Z- axes,

then intercept form of the equation of the plane is:

Plane passing through the intersection of two given planes:

% Vector form: If 7.71; = d, and 7.71; = d, are two planes intersecting each other, then

equation of the plane passing through the line of intersection is given by:

< Cartesian Form: If n; = A;i + B,j + C;k and n; = 4,1 + B,j + C,k and # = xi + yj +
zk, then the required equation of the plane is

(A1x + Bly + C1Z — d1) + ).(Azx + Bzy + C2Z - dz) =0




Coplanarity of Two Lines ‘

% Vector Form: If # = @; + Ab, and # = @, + Ab, are two lines then they are coplanar

if and only if
= A4B.(by x b;) = 0 [Where 4B = @, — a;] OR

= (@ —ay).(by xb;) =0
X2 —=X1 Y2—YV1 23— 73

% Cartesian Form: a, b, C1 =0
a; b, )

Distance of a point from a plane ‘

% Vector Form: If P is a point with position vector @ and a plane with a equation #.N = d,
where N is the normal to the plane then the distance between them is:
|d.N—d|
[N

% Cartesian Form: If P(x,, y;,z,) be a point with a position vector ¢ and Ax + By + Cz =D is

the equation of a plane and N =Al+ Bj + Ck is the normal to the plane, then distance

between them is given by:

Ax1 +By1 + CZl —D
VA? + B? + (?
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