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1. Vector Algebra Fundamentals

Position Vector: For point P(x,y, z), ¥ = zi+y)+
zk.

Magnitude (Length): |d| = \/a? + a3 + a2

Unit Vector: ¢ = &, d# 0

al’
Direction Cosines (I,m,n): [ =
cos 3, n = cos~y

cosa, m =

P+m?+n2=1

Section Formula: Position vector of point dividing
line segment joining @ and b in ratio m : n:
mb + nd

m=En

7=
(Plus for internal, minus for external division).
—+
2. Vector Products

Scalar (Dot) Product:
a- EZ |c7|\l;| cosf = a1b; + asbs + azbs

* Angle between vectors:

=7
cosf = Ci =
|a][b]
— * Projection of @ on b:
7.7
Proj;d = aT
0]

Vector (Cross) Product:

@ x b=|a|b|sinfn
ik
axb= ay az as
by by b3

* Area of parallelogram = |@ x l_;| * Area of triangle
= 1l@x bl.
Scalar Triple Product:

[@bd) = @ (b )
* Represents volume of parallelpiped formed by
a,b,c.

—+

3. Lines in 3D Space

Vector Equation: Passing tllrough point with po-
sition vector @ and parallel to b:

F=a+\b

Cartesian Equation:

r—r1r Y-y 22—z

a b c

— where (21,y1, 21) is a point on the line and (a, b, )
are direction ratios.

Angle Between Two Lines: With direction ratios
(a1,b1,c1) and (az, ba, c2):
ayag + b1b2 +ci1c2
Va3 + b3 +c3\/a3 + b3 +c3

cosf =

Shortest Distance Between Skew Lines:

(52 — 671) . (51 X 52)

SD = ——
|b1 X bg‘

—+

4. Planes in 3D Space

Equation of a Plane: * Normal form: 7 -7 =d *
Cartesian form: Az + By + Cz + D = 0 * Passing
through point @ with normal 7:

(F—a)-n=0
* Passing through three non-collinear points @, 5'7 c

(F—a)(b—a)(¢—a) =0

Angle Between Two Planes: Normal vectors 71y
and 7la:

St
=1

1

2

cosf =

3t

2|

St

Distance from Point to Plane: Distance from
(z1,91,71) to Az + By+Cz+ D =0:

_ |A£E1 + Byl + CZl + D|

A2+ B%?4C?

d
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