
ME 274: Basic Mechanics II
Lecture 34: Rigid Body Kinetics – Review



(End of 5.D in 
your lecture book)

Put effort up front deciding on which method(s) to use!

Use this table to help you decide based on the info you are given and what you 
are asked to solve for

Ask yourself:

• What should be included in the system?

• What is being conserved?

• Is this acting like a particle, or like a rigid body?

Remember your 4 step problem solving method:

1. FBD

2. Kinetics

3. Kinematics

4. Solve

When do we use each solution method?



“Rapid Fire” Questions: 
Let’s practice deciding how to approach these problems



Ask yourself:

• What should be included in the system?

• What is being conserved?

• Is this acting like a particle, or like a rigid body?

F

→ big, particle ascot

→ Angular Momentum Oy

WE & AIM



Ask yourself:

• What should be included in the system?

• What is being conserved?

• Is this acting like a particle, or like a rigid body? > p

Newton-Euler

small → plate

nothing



Ask yourself:

• What should be included in the system?

• What is being conserved?

• Is this acting like a particle, or like a rigid body?

fr

mg

disk

→ nothing, friction

At → Av
Impulse momentum

changes Linear & angular momentum

→ translation & rotation from
friction moment



Ask yourself:

• What should be included in the system?

• What is being conserved?

• Is this acting like a particle, or like a rigid body?

N

mg

g

N

ts

change in height → W-E

block, bar, disk
- mechanical energy

Note: in rolling w/o slip, friction does no
work

remember the contact point is instantaneously stationary
if roling on a stationary surface



Ask yourself:

• What should be included in the system?

• What is being conserved?

• Is this acting like a particle, or like a rigid body?

Newton Euler

→ small, individual FBD

→ Nother

tug
T

FT

mg

Q Ox



Ask yourself:

• What should be included in the system?

• What is being conserved?

• Is this acting like a particle, or like a rigid body?

Oy

particle & bar
Angular momentum

impulse momentum & restitution

both!

g

m



On

M
T

T

mg

Newton Euler

small system → individual FBD

nothing conserved



Quiz 5 solutions

mg

fs

=
Ma↳

ΣFx - fs-mgsino =-ma
Σ Mo- Ion = f. R

Fs- Iron = MRX
2

ME-Ngsino-ma

11-gs int-AR

¾ ✗ Regsino

α = ⅔9ˢ

α ✗ ½

NB > ✗ A

a- αR → α-½
Io-EMR?



WE: - Ñ, +

mg

UTI = T2 + V2

= ½mV²i-Iow"

= ½MV²(1-Ira)

V2 = 2gH

1 + Fr

mg

fs IN

for rolling: V = rw

✓ α HER
I↑ v↓

ring:Ig=mr²
disk: Ig=½mr²

Vp > VA



Newton Euter

ABTop

mg

L?

%
ma

Ix Σ Fy = la-TAB-mg

Σ Mg- Ix = RTAB- RTCD
if the disk is accelerating down,

✗ is cw → a- ar, a-o → NO

TAB-To <

TAB LTD

= -MG

• a

+



①
2

③

1) before throw
2) after throw, before impact

3) after impact

mg

Mg

No net impulse in × → momentum
conserved

m x
① → ⑧

MB VBI + McVez = MBVB2 "McVez

O t o = Me V1-12"+ Mc (V+cxe)

if not given, assume perfectly elastic

(x) (e-l) (+ x) (-x)
MB V32 + Mc = MB V53 + McVez

↳

0 =


