
EBS 424SW: Vectors and Mechanics

Unit 3: Position vector, Mid-point theorem, Unit vector and 3D 
vectors



Learning objectives
By the end of this unit, you should be able to:

1. express a given vector in terms of position vectors.

2. state and apply mid-point theorem

3. calculate the unit vector of a given vector.

4. describe vectors in 3D.



Position Vector

Proof



Position Vector
If a and b are the position vectors of points A and B and M is the mid-
point of AB, show that the position vector of M is given by ½ (a + b).





Unit Vector
 A unit vector is defined as a vector with magnitude one. In 

other words, any vector with its length as one, is a unit 
vector. 

 The letters i and j are used to define unit vectors in the 
positive directions of the  x-and y-axes respectively. 

 Any vector can be written in terms of these unit vectors.



Unit Vector
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Exercise



Exercise



Midpoint Theorem

Proof



Vectors in space (3-D)
In the 3-D space, we have x-axis, y-axis and z-axis

In the 3-D space, we have x-axis, y-axis and z-axis



DIRECTION COSINES
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