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Vector Algebra — Comprehensive Formula Sheet

1. Basics and Components

Let @ = (a1, a2,a3) = a1i+ asj + ask.

e Magnitude (Norm):

ld@ll = +/at + a3 + a3

e Unit Vector: a = -2 (if ||@|| # 0)

llall

e Position Vector: Given P(x1,y1,21) and

Q(r2,y2, 22):
P@ = <$2 —T1,Y2 —Y1,22 — Zl>
aq a

e Direction Cosines: cosa = GIE cosf = GIE

a a

cosy = —‘“3
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cos® a4 cos® B+ cos?y =1

2. Dot Product (Scalar Product)

@- b= |||[|b]| cos 6
e Component Form:
@ b= a1by + asby + asbs
e Orthogonality: ad L b < @-b=0

e Angle Between Vectors:

cosf =

e Vector Projection of @ on b

proj;d = <aﬂ. > b
]2
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3. Cross Product (Vector Prod-

ct)

@ x B = (/a5 sin 6

o Determinant Form:

i j k
axb= ay ag as
by by by

e Parallelism: a || b= axb=0

e Geometric Meaning: ||@ x b|| equals the arca
of the parallelogram spanned by @ and b.

o Area of Triangle: 1@ x b||

4. Triple Products

e Scalar Triple Product (Box Product):

ay az as
a- (b X 5) = b1 bg b3
i C2 C3

Geometric Meaning: Volume of parallelpiped
formed by a, b, ¢. Coplanar if equal to 0.

e Vector Triple Product:

-,

ax(bxd)=(a-db—(ab)e

5. Vector Calculus (Brief)

#7() = (@' (1), (), £ (1)

o Gradient: Vf=9i 4 ?lecj + Uy

e Vector Derivative:

¢ Divergence: V- F = % + 3822 + 361‘;3
i j k

e Curl: Vx F = % a% %
B R K

ExamBhai.com

Premium Study Material https://www.exambhai.com



