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WEEK 4 - Particle Equilibrium

* Particle equilibrium
o The simplest possible case in statics: an object = a particle (a point), all forces = concentrated forces
o 2{"Fi=0-2{"Fy = 0, 5"'Fy = 0,5{"'F; = 0

Homework 2A — 3D equilibrium




WEEK 4 - Particle Equilibrium

* How to solve particle equilibrium problems
1. Draw afree body diagram
o Draw external forces on the particle (point)
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o Decompose forces into x, y, z components

2. Set up the equilibrium equations

Exceptions (do not assume the direction)

1. Pre-defined forces: gravity, specified
external loads, or hydrostatic
pressure

2. Cables, ropes, and strings: tension
only (from a point)

— string
F

o TMF, =0 - 2MF, =0, 2F, = 0,28F, = 0

3. Solve the system of equations: linear algebra
o Define known values and unknown values

o Convert a system of equations into matrix-vector form
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* How to solve particle equilibrium problems
3. Solve the system of equations: linear algebra
o Define known values and unknown values
o Convert a system of equations into matrix-vector form
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WEEK 4 - Particle Equilibrium

* How to solve particle equilibrium problems
3. Solve the system of equations: linear algebra
o Define known values and unknown values
o Convert a system of equations into matrix-vector form
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WEEK 4 - Particle Equilibrium

* How to solve particle equilibrium problems

3. Solve the system of equations: linear algebra
o Define known values and unknown values
o Convert a system of equations into matrix-vector form
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Matrix-vector multiplication Solve for variables
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* How to solve particle equilibrium problems
3. Solve the system of equations: linear algebra
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WEEK 4 - Particle Equilibrium

* How to solve particle equilibrium problems
3. Solve the system of equations: linear algebra
o Define known values and unknown values
o Convert a system of equations into matrix-vector form
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