IGCSE Mathematics Muhammad Shafig ur Rehman (03247304567) Aitchison College

Magnitude of a Vector — Notes and Examples

The magnitude (or length) of a vector represents the distance from the origin to the point represented by

the vector. It's calculated using the Pythagorean theorem in 2D or 3D space.

Formula for the Magnitude of a Vector:

For a vector v with components v = {z, y} in two dimensions (2D), the magnitude is given by:
vl =V + g
In three dimensions (3D), for a vector v = (x, y, z), the magnitude is:
V= Va2

Example 1 (2D Vector):

Given the vector v = (3, 4), the magnitude is calculated as:
v =v32+42=+/9+16 =+v25=5
So, the magnitude of the vector is 5.

Example 2 (3D Vector):

Given the vector v = (1, —2, 2}, the magnitude is calculated as:
v =412+ (22 +22=v1+4+4=+/9=3

So, the magnitude of the vector is 3.

Magnitude Notation:

The magnitude of a vector a is written as:
al
For example, the magnitude of vector AB is written as:
—
|AB|
Key Notes:
1. The magnitude is always a non-negative scalar (positive or zero).
2. The magnitude is used to determine the length of a vector or the distance between two points in
geometry or physics.
Applications:
* In physics, the magnitude of a vector often represents the speed or distance.

* In geometry, the magnitude of the displacement vector tells you how far one point is from another.
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