
ME 274: Basic Mechanics II
Lecture 7: Rigid Body Motion



Review: Rigid Body Motion

Rigid body: 

Velocity and acceleration of point 
B with respect to point A:

If we know the motion of one point and the rotation of the 
body, we can determine the motion of any point on the body

Angular velocity 𝜔, and angular acceleration 𝛼
are properties of the body

 𝜔 = 𝜔𝑘෠ = 𝜃̇𝑘෠,  𝛼⃗ = 𝛼𝑘෠ = 𝜃̈𝑘෠ 
 Sign of 𝜔, 𝛼 determines direction of rotation 

(using right hand rule)



1) draw unit vectors Lsin ⊖
2) What do we know? (0.6)

TB- VBI, VA-VA]

FAIB = (-Loose + (sing)

3) solve for Va in terms of VB

→ya - I +  - rans

VA) = VBI - Wk ✗ (LCOSOI- Lsin⊖j)

= V31 - WLcos0j - WLSin⊖E

> i
J

Lcos⊖ = (0.8)

3,415triangle



4) split components

6: o - VB- Whsino

: VA = - WL COSO

solve for W & Ka

W = ¥40 - 8.540.61" 10ᵗʰ

VA = -10 (0. 5) (0.8) =-4ms

5) solve for a

AI - Ap +  ✗ RIB - Wh Tap

Gaj-apt + xD ✗ FL cos ⊖ I

= ABE -✗ LCOSO J -✗ Lsin ⊖

I--4pm's

+ Ls: n ⊖ j) - w²(Lcos⊖E + (sing)

≈ + w²Lcos⊖E-W²LSMOJ



6) split components

[: o - AB -ALSINO + W²LCOS⊖

j: Aa = -✗ L cost -w-Lsin⊖

sub in known/found
values & solve



1) draw unit vetors

2) define geometry

b-Fd'

3) find Va from Vo

Va = To"  "Varo

0 + work ✗ ↳

Vi- Wont]

t
D=

4) find ⅓ using Va

L2-d?

A

→ s

V, = VA + WAB ✗ FB/A

= Va) + Wark ✗ (bi-dj)

= VAJ + WAB Dj - WABd I
5) find VB using VD→ w -

TBD
- O + Weak ✗ (-LI)

VB-VD + WBD

B T-WBDL]



6) set equs for VB equal

- Wabd I + (VA + WAB b) j = -WBAL ↑

7) split components

[: -Ward -0 ⇒ WAB-O

j: VA" Wabb =-W BDL

VA: -WBDL → WB D= -VA Woal
L L

WB D=-Woa k

EAB-♂

now for acceleration:

find at from Ao



AT#-

fixedpt

A, from AA

£,-EA-AB" TIA-WAB VBA
= EAT - -ABR-(bi-dj) -w#bi-aj)

given
2

of Varo- Woara/o

- a -W' LI
OA

= aft + .#j -Nadt

AB from Ap fixed pt.

♂,-as" 8D ✗ VB/D-W}.TB1D

+ ✗ BAR x-LI - w 33dL-L) E

⑦ ☐ = -✗ BDLJ + WBD ↳ I



set equs for a, =

Eat + αapj- αaBdi =-αBDLJ - WID 4

separate terms:

E: AI-and = WIL

J: RAB b = -✗ BDL
Legn, Z unknown

Sub in values and

solve


