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Lecture 1 Notes 
Instructor: Nihad Alzuabidi  
Email: nihaduom@uomustansiryiah.edu.irq  
Fall 2021 

 

Kinematics of Particles  
1) Rectilinear Motion:  
As mentioned in our first lectures, only three equations will be used to solve 

problems related to particle kinematics. As below: 

 

  or 

 

  or 

  

Solution Methods: Two main methods can be used  

1. Graphical Method:  
In this methods, five different curves are used to understand and solve the dynamic 
behaviour of particle motion. These curves are (s-t), (v-t), (a-t), A-s), and (v-s).   
 

a)  (s-t) curve is used to determine the velocity of any point on the curve by making 

a tangent at the point and find its slope. The slope of the tangent of any point 

gives the velocity of this point. 

 

b)  (v-t) Curve is used to determine the velocity of any point on the curve by making 

a tangent at that point and from the slope of the tangent the velocity can be 
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obtained. Additionally, the curve can be used to find the displacement of any 

point on the curve.  The area between any two points under the curve represents 

the displacement difference between those two points. 

 

c) (a-t) curve is only used to determine the difference in velocities between two 

points on the curve by calculating the area under the curve between these two 

points 

 

d) (a-s) Curve is used to find the velocity of any point by calculating the area under 

the curve.  

 

e) (S-v) curve is used to calculate the acceleration of any point on the curve.   
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2. Analytical Integration Method:  
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Example 1: Graphical Method 
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Example 2: integration method (acceleration as a function of time) 
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Example 3. Integration Method (acceleration as a function of s)  
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Example 4: integration method (acceleration as a function of v)  
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Assignment 1(Homework)  

Problems from Page 33- page 39 in the Textbook  

 


