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Housekeeping/Announcements
***Reminder for Henny to wear a mic during the lecture.
1. HW 27 (5.A and 5.B) due today!!

2. Office hours are changing to ME2008B…
• Second floor of renovated side of ME.

3. Exam 2 Information: 
• Thursday, April 2, 8:00-9:30 PM
• BHEE129
• Coverage: Lectures 11-26 (up through angular impulse/momentum for particles)

 
4. Exam 2 Review sessions both videos to be posted on website

• Pi Tau Sigma: Tuesday, March 31, 6:30-7:30 PM, WTHR 104 (WL in-person and Indy online) 
• ME 274 Instructor, CK: Wednesday, April 1, 7:00 PM, live on Zoom for both WL and Indy: 

• https://purdue.edu.zoom.us/j/94496659802?pwd=VMHo3NfyaHO3HbbmmLForgikls3PL7.1
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Chapter 5: Planar Rigid Body Kinetics

[pg. 252 and 295 content]

• Newton/Euler (N/E) Equations for Planar Rigid Bodies
(lectures 27-29)
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3 Special Forms of the Euler’s Equation where 
                     = 0

1. If you choose A to be the center of mass, G. 

[pg. 298 content]

2. If you choose A to be a fixed point on the body, O. 

3. If you choose a point A which has an acceleration vector that is parallel to             . 

Picking one of these 3 locations will simplify our problem, it is recommended to do this as often as possible.

T(X(mm) = 0
8

-

do this as often as possible
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Mass Moment of Inertia For a Rigid Body
1. Mass Moment of Inertia is a term that comes up in Euler’s Equation that measures an object's 

resistance to changes in its rotational speed about a specific axis. 
• Which we often use “I” to refer to

[pg. 300-301 content]

2. We can represent the Mass Moment of Inertia in different descriptions, since dV depends on the 
coordinate system used. 
 a. polar (having thickness h)

 b. cartesian (having thickness h)
 
 
 c. for a thin body (x-sectional area of A)

3. Above expressions are used to finding Mass Moment of Inertia. We often will reference a table. 
Some examples are on the next slide.

We often will reference
a table
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Mass Moment of Inertia of Commonly Used Objects
and when to use Parallel Axis Theorem (P.A.T.)

1. Derivation of some of these equations (x2) are found on page 302

[pg. 303-304 content]

2. Often times you will reference a table such as below and get your I_G.  

3. Note: These values below are presented in reference to G. 
• If you are not using your Euler’s Equation in terms of G, you will have to use Parallel Axis Theorem (P.A.T.)

I6

6 Parallal Axis Thm (P. A ,T.)

In= 16 +ma
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[pg. 318]
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Kinematics
Einetice ⑥ OA'

② Newton on x dir =+[x-m

#EMc = IX =>ai +akj = 0 + <EX-RE

= TAR-TBr = MKEL (1) =
-GRj

⑦ sep into y
③ Newton on y dir j : as = -R

EF = MACA
= AA = 2R(4)

=> mag- Ta
= Mada(2)

⑧ ob'
④ Euler on G

am = G+ 2x% -m

[F = MBAB

=TB - Mpg
= MBAB(3) = abi +abj = 0 + xixry

=
- art

⑨ sep into ?
1⑤ Sunkns equs L : ap =-

= Ap=ar (5)

⑩



8

[pg. 319]



p .
319

2 ?
Y① Lx

Ima
f

-

Kinetics Kinematics
② Newton on x dir

⑳ 6C
[Fx = MAGX

a = 2, + 2x +G
-wa

= f + F(s =macx()

=> Axi = ac + CkXRj
-w

=Ry

③ Newton on y dir
=

Ac +
-CRE -waRJ

[Fy = 0
T : a6x = - CR(4)

=> N + FsinG -mg
=0(2)

j : 0 = ac - war

= ac = w-R

⑪ Euler on G

*[Mc = Is Me
= fr + Fr =mk2(3)

⑦ Use (1) & (4).

⑤ 4 unlns 3 equs (1) = f + FCSO = -MXR

- f =
-FcoSO -MCR

⑧ Use (3)& F .

(3) = - FcOSOR - MXRz + Fr =
mk

= Fr - FcosOR = m(rz+ k(2)a

=> j=
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[pg. 320]



p .
328

-

RFR-iVA, VB, W are all O

X ?

⑧ looking for Force - acceleration relationship & instant

↳N/d Equ 4/2

① i
naox ·

G

↑
Na

Kinetics
② Newton on x dir
[fx = ma6x Kinematics
= - NB = macx(1)

⑥ bar AB .

Use to get as
R . F. R.

⑨ Newton on y dir B=n
+ [xTB/-

[Fy = maGY

= Na -mg = macy(z)
= ABj = ax 2 + xkx((cosO2

+ (sinGj)

⑪ Erler on G mi = CAT +Lcos@j-XLsinG
-

③[16 = I
-
5

&from table [ : 0 = an-alsinG
~

=> NBEsinG-NAZcoso = tml(3) =an = xLsinE(4)

j : aB = aLcosO
(5)

⑤ Sunkns s equs

① GB
Ya -

= B +2xYa -E
R

B

6.
-

-

= Coxi + abyj = ABj +Cix(EcoSO
- EsinGj)

=AB-cos+sinG

i : Ax* sinG (6)

j : aby = ab- cosO(t)

⑧ 7egns Zunkus
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[pg. 321]
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2 ?
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NB ?

①D
6
.

We moox

NB

Kinematics

Kinetics ⑥ BarAB
RFR

1 = Ap + 2xTa -w

② Newton on x dir
axy = aby +<kX((sinGi

+ LcsOJ)
EFX = MAGX

= F- No = maGx(l)
=

ABJ + 22 sinO]-cLcosOE

i : an = - CLcosO (4)

③ Newton on y
dir

[Fy = may : 0 = ab + csin

= Na - W = macy(2) =yaB = - x(sinG(s)

⑪ Euler on G
⑦ GB

*[M6 = 76x =B
+2xT/-wRFR

=> - NB EcosO +NAEsinO-FEcost (3)
aox + acyj = ABy

+CX(sinGi+cs0j)

S =22
=

ABj+sinGj-ECOSO

③ Sunkns equs
[ : aox =

-Ecost(6)

[ : acy = Ap+sinG(7)

⑧ 7egns Zunkus



Lec 28 Short 
Feedback Form:

[pg. 305]


