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Dynamics

Prerequisites: Statics
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Newton’s first law

�� = � S displacement

V velocity

a acceleration t time
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Kinematics: concerned with the geometric aspects of 
motion ,s,v ,a and t
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Newton’s second law �� = ��
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Course structure:

1. Particle kinematics

3. Rigid body planar (2D) kinematics

2.       Particle kinetics:
a- force and acceleration
b-work and energy
c-impulse and momentum

4. Rigid body planar (2D) kinetics:
a- force and acceleration
b-work and energy
c-impulse and momentum
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Principle of work and energy 
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Principle of linear impulse and momentum
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Particle kinematic

Rectilinear, continuous motion
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We have seen:

Position vector:

� = �� + �� + ��

�(�)is a function of time
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Rectilinear, Continuous motion

�(�)is a function of time

Continuous, means that �(�)consists only of one equation.

Average velocity: ���� =
△ �
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Rectilinear, Continuous motion

Distance travelled: ��
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Particle kinematic

Instantaneous acceleration, average acceleration and kinematic equations
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Rectilinear, Continuous motion

Instantaneous velocity
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Rectilinear, Continuous motion

Instantaneous acceleration
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Rectilinear, Continuous motion
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The Three kinematic equations
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Particle kinematic

Rectilinear motion with constant acceleration 
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Objectives:
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The three basic kinetic equations:
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The three basic kinetic equations:
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The three basic kinetic equations:
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Particle kinematic

Rectilinear, erratic motion with motion graph  
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Continuous motion: s consists of only one equation
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Continuous motion: s consists of only one equation
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Attention: Watch out for the beginning and the end of each time period 

Erratic motion: non-continuous motion 
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Particle kinematic

Curvilinear motion
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3D-curved path
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3D-curved path

The 3D motion is now 
considered as a sequence 
of 2D motions
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If the path is known as y=f(x) then the curvature radius is :
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