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Housekeeping/Announcements
***Reminder for Henny to wear a mic during the lecture.
1. HW 17 (4.C and 4.D) due today!!
2. Office hours are changing to ME2008B…

• Second floor of renovated side of ME.
• Feel free to come to OHs if you need help with HW or discussing exam problems.
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Chapter 4: Particle Kinetics

• The principles of kinetics derived from the following two laws of Newton:

[pg. 186 content]

• In the first part of this course, we developed sets of kinematic expressions using 3 different coordinate systems.  
For accelerations these were:

• We want to develop relationships between forces and accelerations of particles in these three descriptions

Newtons 2nd law: Newtons 3rd law:

• Kinetics is the study of the relationship between kinematics (position/vel/accel) and force.
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Kinetics: Four-step problem solving method
1. FBDs:

• Draw appropriate FBD(s). 
• Choose your coordinate system.

2. Kinetics:
• Choose what solution method for the particular problem at hand (we will go over these in the 

coming days…):
• Newton/Euler
• Work/Energy
• Linear impulse/momentum
• Angular impulse/momentum

3. Kinematics:
• Perform needed kinematic analysis (position/velocity/acceleration)
• Equations from step 2 will guide you in deciding what kinematics are needed for the solution of the 

problem
4. Solve:

• Count the number of equations/unknowns. If you do not have enough equations to solve for 
unknowns:
a) Draw more FBDs
b) You will need to do more kinematic analysis

[pg. 184 content]
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ish from last class
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v8 = sin'(*)
ㅣ
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① Use Ofor block A FBD
α

'·MAC = #Man
A:
Na Gunknowns

begusε
FAB

② Use for block B FBD Fab *?
MBg

ANB
:Bas 繼

Kinematicsㆁnetics
③ EF in & Y of A ⑤ Method#18 Pythagoras for distance equ
A: [Fx = 0

Si+s = L2(5)
= FapcosO - Na = 0 (1)

[Fy = mAQA ⑥ take derivative for i

=> FabsinG - mag
= maax(2)

& (5) = 2 Sawa + 23BVB = 0 (6)Segs.⑧4eqns}Sunkus
⑦ take derivative for à

. 6th equt④ EF in & Y of B

B : [Fx = mpaB * (6) = 2v2+ 2s1aA +2v2 + 2sBab = 0(7)
(3 )=> FABCosO -F = mBAB

⑧ Gequs, bunkus. Solve .[Fy = 0

= NB-mBg- Fab sing = 0(4)



hematies
⑤Method I : rigid body equ
a = aB + ]XFAB-w2 TAlB

axy = aBi + (()x((cosOi + (sinOj) - w2(Lcos@4 + (sinGy)

= [aB-LxsinG-Lw"cosO]Y + [LLcost-LusinG]]

⑤ Separate & J
(3) T : 0 = aB- LasinG-LwEcosO

(4 J : @A = Lacost-Lw2 sind

⑦Use I's for (5)
Va = wITal) = wLcosO

6 .osok
⑤) wa=(

->
e

(1), (2) ,(3), (4) , (5) == aa
, aB

,
T

α
µOabout 2

,
we can't devivative be we

need w = valid for al time .
And IC is

just one Instant.
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M = 0.2kg
hanizoutal phaneweigh ·of -perR = Ro - R , cos(6@)

Ro = 0 .
Sm N

지
Ri = 0. 1 m

cam Ncallar/rod&k = 500N/m

400
.
290 - 0

·

0:0 : here

w = 10rad/s ; w = 0

Viewâ
①D Kinetics Diagram :

mag= m(2:8+r) ⑤e

Ifsp ↳ma
=m(ü-182)

N = k(to + 2r , ) +m(i -1()2)=·

NYTN,
=

r = Ro - R ,
cos60

Einetics
i = (R , sin60)6%W; dit

② EF in radial direction coust

[F= mar
ü= R ,

cos60(6/5+ RisinGt(6/) ;

=y N - Esp=m2)
⑥ Solve for N

⑭ematics
③ What's Fsp ? Use Hook's law

Fsp = k(b) : Hook's Law

① What's 4%

e :0 - ".& 0 = 0 : Do



Cam's are mostly used in

automotive/mEg apps .
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san Orthosis ?
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O -Cpip G .

pkirdnnkrin"e W êt
const speed, n
ㅸ

.ue pa
⑫ticalspeed ,

particle

loses contact

D B)
Kinatics Diagram ① Use (2) solve for Ver

.
Make N=0 In contact) · We will

use later
(2) = N = 0↳mir => gcose=

in Step0 .

√ mu2 (a) = Vor=ERSG_
R

al

⑤ Above doesn't tell us V be (1) v =gsint .

g6Use chain rule w/ equ (1) & relate w/ arc Length .

Chetics& Kinematics
비

(1) "j = gsinO ·r
e

#= gsin
② Newton. EF in't'

⇐ Code = going
chain

[Fx=mi
=> to doo de =gsin

} rule

= mgsinG=mit (1) 디
= gsint
#RGiarcheaadmini

⑤ Newton. EF in'n'
=> [viwdoosinGdA ; separate vars, integrate

&In = m

⑥ Solve for to

= mgcosO
- N =m(2)

=> ch [vc -Vo] = Egcos0]G
Asideo
~

There's Kinetics/ Kinematics TLDR

= VoKintn
.

uret

.:.7 = N
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Ms ?

Λ

rilyes "..

i.oC mé-
g = 9.8 m/st er

①D
kinetics diagrum : ⑤Se forms

M A
- MC 2tro}

(2) * N = mgcosO isolve for N

hma =m(
(3)= f= Msmgcst ; plug in N

(1) = MsM/gcosO-mgsinG = -frwh

hhties& Kinematics
=> MsgcosOc - gsinGer = - (wh

② EFin radial direction

=Y Ms
EFr = mar

=> f-mysine=m()()
③ If in direction

EFo= mad ㆁ

=>N- mycosO = m(2%irg)(2)

⑪ friction force

f =msN(3)
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엉

⑳..m ; 0 + 36.
87°; g

= 9
.

8m/ir

⑬ #inetics Diagram:thing
on vertical

feg
⇐ ·  man=-Mir

~
(0,

Enatics& Kinematics ⑮
④ Use (2) ,

solve for N

② EF in normal direction

(2) =yN=
[Fn = man

=> NsinO =m() ⑤ Plug in (2) onto (A)

③ &F in y direction
.

Problem recommends this
.

(5) % ngsosm㎡

[Fy = 0 ; O bc can doesn't slip = g
+ an0 =4

= Ncost -mg= 0(2) = K

Fun fact :

Rhak so thic a somnenprobbenndinracecanltockd
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B ?

D in "En&J plane"
hineticsDiagram :

M

↑#my = &I -se
=

#netics &Kinematics

② EFin normal direction

[Fn = m(an)

= TsinB =m()

③ EF in y direction

EFy = 0 ; 0 be Look & Kinetics diagram

=> TcosB - mg
= 0 (2)

①e

(2) = T=8 : Solve for Tension
, using (2)

⑤ Plug in (2) onto (1)
.

Solve for

C17
sgsincoss¤

gtanß=

= B = tan( answer
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Feedback Form:
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