
Chapter 3 –
Kinetics of Particles

2/23/2026 Chapter 3 – Kinetics of Particles 1

1. Force-Mass-Acceleration Method

2. Work and Energy Principles

3. Impulse and Momentum Methods

Prepared by: Ahmed M. El-Sherbeeny, PhD – Spring 2026



1. Force-Mass-Acceleration 
Method

2/23/2026 Chapter 3 – Kinetics of Particles 2



2/23/2026 Chapter 3 – Kinetics of Particles 3



2/23/2026 Chapter 3 – Kinetics of Particles 4



2/23/2026 Chapter 3 – Kinetics of Particles 5



2/23/2026 Chapter 3 – Kinetics of Particles 6



2/23/2026 Chapter 3 – Kinetics of Particles 7



2/23/2026 Chapter 3 – Kinetics of Particles 8



2/23/2026 Chapter 3 – Kinetics of Particles 9



2/23/2026 Chapter 3 – Kinetics of Particles 10



2/23/2026 Chapter 3 – Kinetics of Particles 11



2/23/2026 Chapter 3 – Kinetics of Particles 12



2/23/2026 Chapter 3 – Kinetics of Particles 13



2/23/2026 Chapter 3 – Kinetics of Particles 14



2/23/2026 Chapter 3 – Kinetics of Particles 15



2/23/2026 Chapter 3 – Kinetics of Particles 16



2/23/2026 Chapter 3 – Kinetics of Particles 17



2/23/2026 Chapter 3 – Kinetics of Particles 18



2/23/2026 Chapter 3 – Kinetics of Particles 19



2/23/2026 Chapter 3 – Kinetics of Particles 20

(1D – Advanced)



2/23/2026 Chapter 3 – Kinetics of Particles 21

(2D – Advanced)



Kinetics – Curvilinear Motion
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Power – Efficiency
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Power – Efficiency (cont.)

2/23/2026 Chapter 3 – Kinetics of Particles 42



2/23/2026 Chapter 3 – Kinetics of Particles 43



2/23/2026 44Chapter 3 – Kinetics of Particles



2/23/2026 45Chapter 3 – Kinetics of Particles



2/23/2026 46Chapter 3 – Kinetics of Particles



2/23/2026 47Chapter 3 – Kinetics of Particles



2/23/2026 48Chapter 3 – Kinetics of Particles



2/23/2026 49Chapter 3 – Kinetics of Particles



2/23/2026 50Chapter 3 – Kinetics of Particles



2/23/2026 51Chapter 3 – Kinetics of Particles



2/23/2026 52Chapter 3 – Kinetics of Particles



2/23/2026 53Chapter 3 – Kinetics of Particles



2/23/2026 54Chapter 3 – Kinetics of Particles



2/23/2026 55Chapter 3 – Kinetics of Particles



2/23/2026 56Chapter 3 – Kinetics of Particles



2/23/2026 57Chapter 3 – Kinetics of Particles



2/23/2026 58Chapter 3 – Kinetics of Particles



2/23/2026 59Chapter 3 – Kinetics of Particles



2/23/2026 60Chapter 3 – Kinetics of Particles



2/23/2026 61Chapter 3 – Kinetics of Particles



2/23/2026 Chapter 3 – Kinetics of Particles 62



3. Impulse and Momentum 
Methods

2/23/2026 Chapter 3 – Kinetics of Particles 63



2/23/2026 64Chapter 3 – Kinetics of Particles



2/23/2026 Chapter 3 – Kinetics of Particles 65



2/23/2026 66Chapter 3 – Kinetics of Particles



2/23/2026 67Chapter 3 – Kinetics of Particles



2/23/2026 68Chapter 3 – Kinetics of Particles



Impulse – Momentum Diagram
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