
ME 274: Basic Mechanics II
Lecture 31: Rigid Body Kinetics – Work Energy



Work-Energy for rigid bodies

The Work-Energy equation for rigid bodies has the same general form as we saw for systems of particles:
𝑇ଵ + 𝑉ଵ + 𝑈ଵ→ଶ

ே஼ = 𝑇ଶ + 𝑉ଶ

However, each of the components is calculated differently:

Kinetic Energy:

• The general form for calculating kinetic energy is 𝑇 =
ଵ

ଶ
𝑚𝑣௣

ଶ + 𝑚 𝑣⃗௉ ȉ 𝜔 × 𝑟 /௉ +
ଵ

ଶ
𝐼௉𝜔ଶ

• P is a chosen reference point.
• Remember, 𝐼௉ is the mass moment of inertia about 𝑃 – you can look up 𝐼ீ in your lecture book and use 

the parallel axis theorem to calculate

This equation can be simplified by selecting a reference point at 𝐺: 

Or by selecting a fixed reference point:



Work-Energy for rigid bodies

The Work-Energy equation for rigid bodies has the same general form as we saw for systems of particles:
𝑇ଵ + 𝑉ଵ + 𝑈ଵ→ଶ

ே஼ = 𝑇ଶ + 𝑉ଶ

However, each of the components is calculated differently:

Potential Energy:
• Potential energy is calculated in the same manner as for particle systems: 𝑉 = 𝑉௚ + 𝑉௦௣

• For gravitational potential, use the height of the center of mass
• For spring potential, use the geometry of the problem to calculate Δ𝐿



Work-Energy for rigid bodies

The Work-Energy equation for rigid bodies has the same general form as we saw for systems of particles:
𝑇ଵ + 𝑉ଵ + 𝑈ଵ→ଶ

ே஼ = 𝑇ଶ + 𝑉ଶ

However, each of the components is calculated differently:

Work:
• Work done by a nonconservative force is the integral of the TANGENTIAL component of the force over the 

path of the point 𝐴 at which it acts

𝑈ଵ→ଶ = න 𝐹⃗ ȉ 𝑒̂௧஺𝑑𝑠
ଶ

ଵ

= න 𝐹௧𝑑𝑠
ଶ

ଵ

• If the point at which the force acts follows a complicated path, an equivalent force
couple can be used to simplify the integral:

𝑈ଵ→ଶ = න 𝐹⃗ ȉ 𝑒̂௧஻𝑑𝑠
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