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Fundamental Concepts 
Systems of Units 
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 Forces in a Plane 
Resultant of the Forces 
Addition of Vectors 
Rectangular Components: 2D 
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 Equilibrium of a Particle in a Plane 
Free-Body Diagrams 

3 

 Forces in Space 
Rectangular Components: 3D 
Addition of Concurrent Forces in Space 
Equilibrium of a Particle in Space 
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 Moment of a Force about a Point 
Scalar Product 
Mixed Triple Product 
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 Moment of a Force about a Given Axis 
Moment of a Couple 
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 Resolution of a Given Force into a Force and a Couple 
Reduction of a Force-System to One Force and One Couple 
Equivalent Systems of Forces (Vectors) 
Reduction of a Force-System to a Wrench 
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 Equilibrium of Rigid Bodies 
Free-Body Diagram 
Reactions at Supports and Connections: 2D 
Equilibrium of a Rigid Body: 2D 
Statically Indeterminate Reactions 
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 Equilibrium of a Two-Force Body 
Equilibrium of a Three-Force Body 
Equilibrium of a Rigid Body: 3D 
Reactions at Supports and Connections: 3D 
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 Distributed Forces: Centroids and Centers of Gravity 
Center of Gravity: 2D & 3D 
Centroids and First Moments of Areas and Lines 
Distributed Loads on Beams 
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 Analysis of Structures 
Simple Trusses 
Method of Joints 
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 Special Joint Conditions 
Space Trusses 
Method of Sections 
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 Analysis of Frames 
Analysis of Machines 
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 Forces in Beams 
Internal Forces 
Shear and Bending Moment 
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 Friction 
Dry Friction 
Coefficients of Friction 
Angles of Friction 
Wedges 
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 Distributed Forces: Moments of Inertia 
Moment of Inertia of an Area 
Radius of Gyration 
Parallel-Axis Theorem 
Product of Inertia 
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