
MA1505 Vectors

Vectors

Basic results

• Parallel vectors: a=λ b

• a , b , c coplanar: a=λ b+µ c

• A, B, C collinear: A⃗B=λ B⃗C

• Unit vector b̂= b
∣b∣

Ratio Theorem

O⃗C=µ O⃗A+λ O⃗B
µ+λ

Dot Product

• a⋅b=∣a∣∣b∣cosθ

• ( a1

a2

a3
)⋅( b1

b2

b3
)=a1 b1+a2 b2+a3 b3

• a⋅a=∣a∣2

• a⋅b=0 if a , b are perpendicular

• a⋅b=b⋅a

Cross Product

• a×b=∣a∣∣b∣sin θ n̂ , where n̂ is the unit vector perpendicular to both a & b

• If a, b are parallel, a×b=0

• a×b=−b×a
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Area (using Cross Product)

Area of ΔOAB= 1
2

∣a×b∣

Equation of Lines

• Vector Eqn: r=a+λm ,λ∈ℝ
(a: Position vector of point on line, m: Direction vector of line)

• Parametric Eqn: 
x=a1+λ m1

y=a2+λm2

z=a3+λm3

• Cartesian Eqn:
x−a1

m1
=

y−a2

m2
=

z−a3

m3
(= λ)

Length of Projection

Length of projection of a on b = ∣a⋅b̂∣

Equation of Planes

• Vector Eqn (Parametric): r=a+λm1+µ m2

(a: Position vector of point on plane; m1, m2 are vectors parallel to plane)

• Vector Eqn (Scalar Product): r⋅n=D
(n: vector normal to plane)

• Cartesian Eqn: ax+by+cz=D , derived from scalar product form

Distance from Origin to Plane

Given a plane r⋅n=D , its distance from the Origin is D
∣n∣ .
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Angle between 2 Planes

cosθ=∣n1⋅n2∣
∣n1∣∣n2∣

( n1, n2 are the two normal vectors)

 Angle between Line and Plane

sinθ=∣n⋅m∣
∣n∣∣m∣

(n is normal vector of plane; m is direction vector of line)

 Foot of Perpendicular From Point to Line
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Foot of Perpendicular From Point to Plane
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