
VectorsVectors
ComponentsComponents

Magnitude and direction; equal components,Magnitude and direction; equal components,
different positionsdifferent positions

LengthLength
Magnitude √(x²+y²); (3,4) has length 5Magnitude √(x²+y²); (3,4) has length 5

ArithmeticArithmetic
Add / subtractAdd / subtract

Component by component; head-to-tail; subtractionComponent by component; head-to-tail; subtraction
reversesreverses

ScalarScalar
Scales length; negative reverses directionScales length; negative reverses direction

PositionsPositions
DirectionDirection
Higher: AB=B−A; if OA=a,OB=b then AB=b−aHigher: AB=B−A; if OA=a,OB=b then AB=b−a

RoutesRoutes
Higher: AB+BC=AC; keep arrow start/end labelsHigher: AB+BC=AC; keep arrow start/end labels
consistentconsistent

Proof / ratiosProof / ratios

DivideDivide
Higher: Midpoint (a+b)/2; ratio1:2 from A →Higher: Midpoint (a+b)/2; ratio1:2 from A →
a+(b−a)/3a+(b−a)/3
Parallel / collinearParallel / collinear
Higher: Non-zero scalar multiples; collinearHigher: Non-zero scalar multiples; collinear
shares common pointshares common point
IntersectionIntersection
Higher: Use two routes; equate independentHigher: Use two routes; equate independent
vector coefficientsvector coefficients
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1. Arithmetic → Positions: Component arithmetic agrees with directed routes1. Arithmetic → Positions: Component arithmetic agrees with directed routes
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2. Positions → Proof / ratios: Scalar multiples prove parallel relationships2. Positions → Proof / ratios: Scalar multiples prove parallel relationships
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VectorsVectors
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