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The Scalar Product (Dot Product)

The scalar product (also called ‘dot product’) aeb of two vectors a and b is a form of vector
multiplication. The answer aeb is a scalar number (not a vector).

There are two methods of calculating the scalar product. One method is numerical.

Formulae aeb=a0,b +a,b, +a,b,, wher

bl
andb=| b,
b3

X

ometric, from a diagra

Example 1
If a=2i-3j+5k and b=—4i+ late aeb
Solution
—4

Written as column v 3|and b=| 0
5 1

aeb=2x(-4)

The diagram sh
lp|=7 and
Calculate

Solution

g the formula, with p and g, we get:

||q|cos6’
=7x12xcos 60°

= 84 ><1
2

=42
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Vectors and Angles

The scalar product is linked to the angle between two vectors by the following formula:

Formula: a°b=‘aHb‘ cosé, where @ is the angle between a and b.

. . aeb . aeb
This can be rearranged to give €0S0=—— or alternatively 8 =cos™| ——
[al]b al[b]

This formula is given on
the formula sheet. It
assumes that the vectors
a and b are positioned so
that they either both
point away from the
angle, or both point into

the angle. s pointing

the angle

Formula (not gi
If one vector he angle, then the

formula.changes

a
9
One ve.or' pointing info the a

other vector pointing away from t

between two vector

Example 1 —finding t

ulate the angle between the vectors a = and b=

b andaeb,

irst we calculate ‘a‘,

aeb=2x3+3x2+(-1)x(-1)
N e e [ o —6+6+1
_J14 =14 =13

aeb
Then use the formula cos@=——
[al[b]

(continued on next page)
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(Example 1 continued)
13

V1414

13
cos@=—

@=cos™ (Ej
14

=21-8°(1d.p.)

cos@ =

Example 2 — finding the angle from coordinates

A is the point (3, -5, 2), B is the
H is the point (3, -1, 6).

(a) Express BA and B
(b) Hence calculate t

Solution

(a)
54)051):(—4)><(—4)+0x4+

E (
=16
° Then cosezﬂ
BA||BH
16

cosf=——

N/
O=cos™* [

7%

=54-7°(1d.p.)
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