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Course Content

Week Date Course Content

1 Warming up, general introduction to dynamics

2 Kinematics of a particle

3 Kinematics of a particle

4 Kinetics of a particle: Force & acceleration

5 Kinetics of a particle: Work & energy

6 Kinetics of a particle: Impulse & momentum

7 General review & problem solving

9 Kinematics of a rigid body

10 Kinematics of a rigid body

11 Kinetics of a rigid body: Force & acceleration

12 Kinetics of a rigid body: Work & energy

13 Kinetics of a rigid body: Impulse & momentum

14 General review & problem solving
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Kinetics: Force & Acceleration 

Kinetics is a branch of dynamics that deals with the relationship between the 
change in motion of a body and the forces that cause this change.The basis for 

kinetics is Newton’s second law, which states that when an unbalanced 

force acts on a particle, the particle will accelerate in the direction of the force 
with a magnitude that is proportional to the force.

The above equation, which is referred to as the equation of motion, is one of the 
most important formulations in mechanics.
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Newton’s Law of Gravitational Attraction

Shortly after formulating his three laws of motion, Newton postulated a law 
governing the mutual attraction between any two particles. In mathematical 
form this law can be expressed as

Kinetics: Force & Acceleration 



Karadeniz Teknik Üniversitesi

Uzaktan Eğitim Uygulama ve Araştırma Merkezi

İş Güvenliği Uzmanlığı

Temel Eğitim ProgramıKaradeniz Teknik Üniversitesi

Equations of Motion: Rectangular Coordinates

When a particle moves relative to an inertial x, y, z 
frame of reference, the forces acting on the particle, as 
well as its acceleration, can be expressed in terms of 
their i, j, k components

Kinetics: Force & Acceleration 
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Force Causes Acceleration

When an objects accelerate, it can be caused by a number of different forces.

Kinetics: Force & Acceleration 
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Friction

Friction always acts in the opposite direction of the motion.

Kinetics: Force & Acceleration 
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Numerical Example:

The 50-kg crate shown rests on a horizontal surface for
which the coefficient of kinetic friction is μk=0.3 If the 
crate is subjected to a 400-N towing force as shown, 
determine the velocity of the crate in 3 s starting from 
rest.

Kinetics: Force & Acceleration 
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Numerical Example:

Kinetics: Force & Acceleration 
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Numerical Example:

A 10-kg projectile is fired vertically upward from the 
ground, with an initial velocity of 50 m/s. Determine 
the maximum height to which it will travel if (a) 
atmospheric resistance is neglected; and (b) 
atmospheric resistance is measured as

where v is the speed of the projectile at any instant, 
measured in m/s.

Kinetics: Force & Acceleration 
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Numerical Example:

No air resistance

Kinetics: Force & Acceleration 
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Numerical Example:
With air resistance

Variable
transformation

u = v2 + 9810

du = 2v dv

Kinetics: Force & Acceleration 
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Numerical Example:

Kinetics: Force & Acceleration 
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Numerical Example:

Kinetics: Force & Acceleration 
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Numerical Example:

Kinetics: Force & Acceleration 
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Numerical Example:

Kinetics: Force & Acceleration 
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Numerical Example:

Kinetics: Force & Acceleration 
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Numerical Example:

Kinetics: Force & Acceleration 



Karadeniz Teknik Üniversitesi

Uzaktan Eğitim Uygulama ve Araştırma Merkezi

İş Güvenliği Uzmanlığı

Temel Eğitim ProgramıKaradeniz Teknik Üniversitesi

Numerical Example:

Kinetics: Force & Acceleration 
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Numerical Example:

Kinetics: Force & Acceleration 
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Course Reference: 
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