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Chapter 2 

Mechanics: Kinematics 

Description of Motion 

 

 2.1 The position vector and the displacement vector 

 

 

 

 

 

Figure 2.1 
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 position vector 

 

 

 

 

Example 2.1 

Write the position vector for a particle in the rectangular coordinate (x, 

y, z) for the points (5, -6, 0), (5, -4), and (-1, 3, 6). 

Solution 

For the point (5, -6, 0) the position vector is r 5i 6 j 

For the point (5, -4) the position vector is r 5i 4 j 
For the point (-1, 3, 6) the position vector is r i 3 j 6k 

2.2 The average velocity and Instantaneous velocity 
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2.3 The average acceleration and Instantaneous acceleration 

 

 

 

The instantaneous acceleration is defined as the limiting value of the 

ratio of the average velocity to the time interval as the time approaches 

zero. 

 

 

 



5 
 

 

 

 

 

 Example 2.4 

The coordinate of a particle moving along the x-axis depends on time 

according to the expression 

x = 5t
2
 - 2t

3
 

where x is in meters and t is in seconds. 

1. Find the velocity and acceleration of the particle as a function of 

time. 

2. Find the displacement during the first 2 seconds. 

3. Find the velocity and acceleration of the particle after 2 seconds 
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 Example 2.5 

A man swims the length of a 50m pool in 20s and makes the return trip 

to the starting position in 22s. Determine his average velocity in (a) the 

first half of the swim, (b) the second half of the swim, and (c) the 

round trip. 

 

 

 

  

 

 

 

 



7 
 

 

 

 

 

 

 

 



8 
 

 

 

 

 

 

 



9 
 

 

 

 الزمن

 

 

 Example 2.8 

A body moving with uniform acceleration has a velocity of 12cm/s 

when its x coordinate is 3cm. If its x coordinate 2s later is -5cm, what 

is the magnitude of its acceleration? 
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