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Housekeeping/Announcements
***Reminder for Henny to wear a mic during the lecture.
1. HW 11 due tonight!!
2. Exam 1 Details on course website (https://www.purdue.edu/freeform/me274/exams-spring-2026/)
3. Lecture on Wednesday 

• No HW due on Wednesday… This HW will be due on Friday.
4. No lecture on Friday
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Goals: Chapter 3 – Moving Reference Frame Kinematics

1. Develop the “moving reference frame” velocity and 
acceleration kinematic equations

2. Apply these equations to the analysis of: 
a) More complicated planar mechanisms  
b) Problems in 3 dimensions

[pg. 143 content]
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What do each of the terms mean?

•                       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]

How does the observer more ?

What does the observer sze
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Merry-Go-Round Example: IRL Video

[Animation - THE MERRY-GO-ROUND AND THE CORIOLIS COMPONENT OF ACCELERATION]
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Merry-Go-Round Example: Simulation

[Animation - THE MERRY-GO-ROUND AND THE CORIOLIS COMPONENT OF ACCELERATION]

Stationary Observer Rotating Observer



C= constant (Cw)

Find: acceleration of P as seen by observer on merry-go-round . (aplo)rel ?
Solution&

TAttach observer & xyz to merry-go-round

②solve Son (apore
no Met force

acting on ball

~apda+ x -po + 2wx (pdra+wx(wx (p)

(aplo) res
= - 2wX(up(d)

+

- wX(wX -p()

=2(- ()x(Vet) - frk)x[(-rk)x(- -i)]

= -ri+es] ↳ Observedaccelevatinase

· originates from

coriois component
of acceleration

· say that ball

tends to curre

to theLeft of
desired path
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[pg. 154]
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WoA ?
?

m 選
① Capital Letter Axes

② Link OA 曰
Uns tot thoaxin 1o

~
fixed pt

= 8 +wonkX(di + (5) 리
= dWoAJ-WonLY dovn-ia

③ Link CA

n: VttoxeJrectwxtase
fixed pt
√

= o + [y +Wik x L]

= ij + - wBcLY

⑪ Equate CA& OA
[ : - WoAL = -WBch

=> Ñox = EBc = WBcY

[ : dwox = [

⑤Solve for Wor&
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[pg. 155]



p. ISS

박 ?
AA ?

&45 ; 8 = Zradls ; Ö = 0 ; 2 =0. 225m; h50.

22Smib .0.4s 0

① Both Axes Defined by the problem
ㆁ 。

/

Srel

Velocity \ .od
② Link CA

, on same rigid body
: ㅇ

{T = E+ Exc XTa/c
= 8 + WacXLI

fixed
=WacLY

③ Points O &A
. Different rigid bodies Ah

FA = To + (Eno)rei+ Ex *a/0

= 8 + Vrei + - Gkx -dY
λ

fixed "
ew CosF =t=> Vreik + dÖj

⑪ trigt convert2 : J = COSOE+ SOY
d=
、

⑤ Combine : CA .
Oft Zegus Zunkus GSolve for Ural &wac

.

Thempluyback solve for On
I : WAcLCosO- Vel

E : WacLsino = de ) *x Part(a)

Acceleration w .sok I.0 iks adidcrotat
⑦ Link [A, onsame rigid body ② trigto converttexya :Y∞

aA = a
,

+ [a)X *
ax

- wa crak
I = sinOT-CosB]

T ℃ X IACXLWATL ' I
' 5 = cost it sinBy{rxed

= Tach-waL
⑩ Combine : CA. OfA

. Zegus Zunkus

⑧ Points O &A
. Different rigid bodies

5 : xAcL cosO-WaL sinG = dres + 8nd
^an= + (a/o)re) + =x Y10 + 2x (Va(0)( + X(XTa(0)

J :
CasLsinGtWach(cos = -Love

- Otcarel P tBT 2 - B}
× Qe, iT - EJXCOdi]

~
」

GA
= GreY-2EUrelY + Öd t ⑪Solve for &are .

Thenpluyback solve for an

*A) ==

Grel -

_

= an =

- Part (b)
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[pg. 156]



p.
l56 Cone of the longer problems this semester

..)

la)

b)
da ?

Tamira =

Wa = 20radls (CW);d = : ㆁ

tite-coust ; antt 0I
T- 0. 14m

R s 0, 2 m
ㅇ

① Both Axes Defined by the problem ) θ

ㆁ

Velocity ⑧

C

② CP
.

Same Rigid Body
」

OPSttid xrplo sind=
ICisO

µ =8
≥ 8+ -wdX(R+1)5

= +wa(l+r)I Acceleration
③ BP. Diff rigid body ⑥AP ·

Same rigid body
⇌

Vp =+ (Forest TXTp/p
ap = (yn + 2)XTp - watp/x

=> 8+ Xi + w( XXAY
λ

==war)
= XAi +wXA]

④ trig
℃ S GOSEITSN ⑦ BP. Diff rigid body

j=-sinGE+ cOsEY p=B + (ap/p)rei+* xYp/p + 2x (FpiB) rel + wx(XTP/B)

③ Solve Sor
Er

, XA

· wa(Rtr) = XA COsO + WXa (-sinG) TBF XI 5 ∝ KxXAE T 2 WEX AITWEX CWEXXAI)
×

π · 0 - X sinG+ WXACOsO
=> xx + xxxy + 2wxnj - X1w24

I
tw

<×의 ⑧ Trig
J = sinGY + cOsO]

⑨ Solve for & n

i : - wa2nsinO = *A
-XAW2

∅

8 : - warcos = XXA + ZWXA

7l
⑩ Plug back in using in

= (apb)re)(b)
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[pg. 174]



D.174

Suppose observer is on disk at point O
.

(apiobre -ar.- .rplo- 20x ( opto)rel-tox( oxrpio
)

with =-1

(pd)re)=Explo
Lsupi

lofdo

[Same final answer it observer is at Aor B or

any point on the rotating disk.]



Lec 12 Short 
Feedback Form:[pg. 145]


