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Basic & Derived Quantities
 Basic quantities
◦ Length
◦ Time
◦ Mass
◦ Force

 Idealizations
◦ Particle: which has a mass but no size.
◦ Rigid body: can be considered as a combination of a

large number of particles in which all the particles
remain at a fixed distance from one to other, both
before & after applying a load.

◦ Conc. Force: assumed to act at a point on a body.



General procedure for analysis
 Statics is the study of bodies that are at rest or move with

constant velocity.
 A particle has a mass but a size that can be neglected.
 A rigid body does not deform under load.
 Concentrated forces are assumed to act at a point on a body.
 All Newton’s three laws of motion are used throughout the

subject.
 Mass is a measure of a quantity of matter that does not

change from one location to other.
 Weight refers to the gravitational attraction from the earth on

a body or quantity of mass. Its magnitude depends upon the
elevation at which the mass is located.

 In SI unit of measurement the base units are meter, seconds
& Kg while the unit of force is Newton, which is a derived unit.



Metric number prefixes



Newton’s laws of motion



Scalars & Vectors



Vector operations
 Vector addition
 Vector subtraction
 Vector multiplication

 Finding resultant of vectors
 Finding components of a vector



Vector operations



Addition of vectors



Subtraction of vectors



Resultant of vectors
Procedure for analysis



Numerical



Numerical



Condition for equilibrium for a particle



Free Body diagram & procedure for drawing FBD

Procedure



Equations for equilibrium
When a body is subjected to a system of forces, which lies in 
one plane (e.g. x-y plane), then these forces can be resolved 
into their x & y components. Consequently the equations of 
equilibrium are;




