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Housekeeping/Announcements
***Reminder for Henny to wear a mic during the lecture.
1. HW 14 (3.G and 3.H) due tonight!
2. Office hours are changing to ME2008B…

• Second floor of renovated side of ME 

↑

③ Course Evals
,
bonus points on hook do

① Sending Email w/ above &e

⑤ Exams tell you where observer is
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Chapter 3: Moving Reference Frame Kinematics

•                       are the velocities seen by a fixed observer [XYZ]
•                       are the accelerations seen by fixed observer [XYZ]
•           is angular velocity of the moving observer [xyz]
•           is angular acceleration of the moving observer [xyz]
•                is the “velocity of point B as seen by the moving observer at A”
•                is the “acceleration of point B as seen by the moving observer at A”
•                      is known as the “Coriolis” component of acceleration.

• Arises when observer has a non-zero angular velocity

[pg. 147 content]What does the observer see?

How does observer move?
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3D Rotating Reference Frames

• Angular Velocity in 3D motion will usually be made up of several components (omega’s). With each 
component being about a different axis, as shown in the figure.

• For Angular Acceleration, it is important to note distinction between a 
fixed axis and a rotating/moving axis. 

• Recalling derivation in pg. 144. For a rotating axis we see that: 
• Straightforward to remember:

• For a 3D Rotating Reference Frame system/problem, we will use the same Moving Reference Frame 
equations as before, except we now have a ‘k’ term. 
• For derivation, look at pg. 158-159.

[pg. 157 content]
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[pg. 171]
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① Axes defined
.
Place observer

② Angular Velocity .
How is obs

, moving ?

⑥ Now w/disk we can plug into
w= 15+ - wdisk]

w=R
J :

③ Velocity& point C . Using Of C ⑦ Take derivative of W
.
Solve for &

=PostWocXTco
= 8 + 25XRY IS0 R.恐i

== rRE

-
-EEv× i]

① Velocitypoint C
. Using D& C

←超 [《25。凸な τ)× i]E = Yp + wcp XTyp

= 8 + -Wdisk[Xr] = +장 π

=> Wdisk/*

⑤ Equate B&. Solve for waisk

=>- MR =
-WdiskM

=> Waisk =_
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[pg. 172]



P. /72

북 ?
AA ?

(km2 , 0 .06 us iL . o⑫t4,0t0 aWa = 1 .
Bradls ; We = O

d = 0
.02m

① Place observer
. Axis Defined

②Angular Velocity
E = W, was

I ll
,
δ- lias

③Angular Acceleration rizIUsePaints AdC-= w/tuni-wai
=-we[wxis]

τ =Tat (ax/c)rac
+ 2xA( + 2x(va)re) + wx(wx a()= - wa[(w,waY)xY]

I ww
, aiany ~Finhc .

to plug back into
fixed

elocity: ZniTuoicoxlotinnox licoxiea

= w,X(w,xd()

V = vc+ (Ga,)rei + wX (o/

==w, 2di⑪ Find V& A
.

Use Points A & L

⑨ Solve for
A . Knowing a

③ Find I, to plug back in'

^ ⇌

= VotWok AA : - W
. RdR tBFWIWZIXLIXILWiLWiKDXLよ T (W 、 E- WZKJ × CLW, E-WiKY×&sis

= - widB + 2w, L + 2wzit +(w, T- wak)x(w, <k+ waL4)= - w
.d]

=> wind i + 2w< k +2w2li = w,5-waLy (b)⑥ wI Va Solve for En
」

vx = w, dj+ (j+ (w, I-w2π)xL]

=
- w

, dy+ [j+ w, Lk + WaL (a)
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[pg. 173]
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통 ?
*
A ?

① Change observer in point B on

Link OBinstead of disk.

Makes problem easier to do
.

② angula velocity

2 =W25 -w, Y
= W25 - w,

acceleration③ angular xconstape Sixed const speed

=Westwhist-w,

==Wi(xi) =+

=> - WIS(25 - wi ) **/

= -w, we(5xY)

= wiWa

velocity
④ Velocity at A

.
Use point A &B

E= ÜB + (Ez(B) re)
+ tu x Fa/B

ㅇ

」

⑤ Find Up
.

to pluy back to
二 ⑭isasonSur

St

」 ⇌

VB = T
,

+ WBoX/B/o
⇐west

=

>Web
⑥ Solveforis, knowing EB

.

Ex = -Wab + - rw3Y + (wa- w , Y)x(y centripetal acceleration
eqn

=>wab - /W3 I - W
,
ri

= ( rwy) + (web- w ,r)(x)

AcceterationAcceleration at A
.

Use point A &B

Dn-astCan, reit ITAIBTIDXCOASBJrLTLE×CExSIs)

⑧ FindB to pluy back to G

ÖB = Go + 2BoXTBlo + [UBoX (WB/o X (B/o)ㆁ= 8 + 0 + w25x(w25xby)

⑨ Solveforms ,
knowing ap.

= - wab

MA , -W tx srjt w .. CoW2J . W
., J'MWBxCwn' ,

w. ) xCCara, w
.l ] xij]

=-web-w - W , wer + 2wzwr1 + (w25- w,F)x[-wir]

=- W22b = - 3215 -WiWer #XIweWert - wiwaNE - wr

= twib-2w,war)I+(war-wir)5 + 2wzwED (b)



Lec 15 Short 
Feedback Form:[pg. 158-

159]


