
KEY DEFINITIONS

Vector

A quantity with magnitude and

direction.

Scalar product

a · b = |a||b|cos θ, a number; zero for

perpendicular vectors.

Vector product

a × b, a vector perpendicular to both, of

magnitude |a||b|sin θ.

YOU SHOULD BE ABLE TO…

Find magnitudes, unit vectors,

direction cosines, section-formula

points and simple dot/cross products.

Use dot and cross products for angles,

projections, perpendicularity,

collinearity and areas at 2- and 3-

mark level.

Write complete multi-step vector

solutions (triangle and parallelogram

problems, case studies with forces or

displacements).

Work with vectors given only by

magnitudes and angles, minimisation

and perpendicular-component

arguments.

COMMON MISTAKES

✗  Middle term of the cross-product

determinant: it is .

✗  Using  (weights swapped) in

the section formula.

✗  Giving only one sign for a unit

perpendicular vector, or the wrong

one when a condition (acute/obtuse

with an axis) is given.

✗  Confusing the scalar projection (a

number) with the projection vector.
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−ĵ(a1b3 − a3b1)

m→a+n→b
m+n

|→a| = √x2 + y2 + z2, â = →a

|→a|

l = x

|→r|
,  m = y

|→r|
,  n = z

|→r|
, l2 + m2 + n2 = 1

PQ (x2 − x1)̂i + (y2 − y1)ĵ + (z2 − z1)k̂

m : n
m→b+n→a
m+n ; m→b−n→a

m−n

→a ⋅ →b = |→a||→b| cos θ = a1b1 + a2b2 + a3b3

→a

→b

→a ⋅ →b = 0; →a⋅→b

|→b|

→a × →b = |→a||→b| sin θ n̂ = ∣ î ĵ k̂
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|→a × →b|
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| →d1 × →d2|

→a × →b = →0 →a × →b = −→b × →a î × ĵ = k̂ ĵ × k̂ = î k̂ × î = ĵ

|→a| = 2 |→b| = 3 →a ⋅ →b = 3 |→a − →b|2 = 4 + 9 − 6 = 7

|→a − →b| = √7 cos θ = 1
2 θ = π
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