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Housekeeping/Announcements
***Reminder for Henny to wear a mic during the lecture.
1. HW 15 (3.I and 3.J) due tonight!
2. Midterm course evaluation due tonight!!!!!
3. Office hours are changing to ME2008B…

• Second floor of renovated side of ME
4. One HW problem due Monday is similar to p. 203 4.A.10

• I will go over this problem on Monday 
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New chapter! 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.

_

'

←

- ←



4

Chapter 4: Particle Kinetics [cont.]
• Newton’s second law in cartesian, path, and polar coordinates… :

[pg. 187 content]

• Cartesian coordinates:

• Path coordinates:

• Polar coordinates:
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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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Kinetics
.
Newton's second law

[FX = m2

=-Fj = ma

③ imatics For S8 For :

- Fr = ma
- Fr = ma

=m -md
= mods ; chain rule

=mud
⑮

⑤ Find Stop time ,
t⑦ Find Stop distance , s
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Vertical FBD : Horizontal FBD:
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② Define variables

vWisPs . of
N= Wa
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eKinetics:

③ Sum of forces in Se
⑤ Solve

[Fs = Wi - f= mj

(pS . q) - (Mx .p() - s) - g) = m's (4) - q) - (unp( - x - g) =pum -p
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⑨ Em(5]dde : separation ofe
Chaion rule :

§' s
EMK2st*月と . 当 wa

=
= sd ; j= V 6MKき《d) ×炎燕ね ← 当 2

=

nankeas-nsεd)
=essc



8

[pg. 196]



?

Q FBD

"EFFBD :"

"

"ma FBD"g んと

5e
·

ma

N

② Horizontal Forces

EExsma ⑦ Use egns (2) & (3) .

Solve for N & S

= f + Wsin0 = ma(l)
(2)= N = WcosO

③ Vertical Forces (3) = f =MkW cos

[Fy = 0

= N- WcsO = 0(2)

F = MkN(3)

⑤ w/N &f ,
use equ(1) .

Solve for t

(1) = MKXcos +Using = ma

W
⇌ a

δ

=> MkgcosO + gsin0 = a

닮

=>SMgcosO +gsinO) dt =Jaw separat variables.

Integrate dt,do

=> (MkgcosO + gsinG)t = [v]%; Solve for t

=To

t . singrosguc
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① FBD
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·mg
= ·- ma

사 π
NE 1

makema

purely to the right

② Forces on 4

[Fx = Ma

=> NsinG =ma(l)

③ Forces on y

EFysO

= NcosA-mg = 0(2)

④Solve Equ(2) for N .
Then

,
Salve Egn (1) (w/(2) for a

(2) = N =m50

(1)=in

=> Stand-a



10

[pg. 198]



臨
m = 200kg y B

Et2400 v Lx
QFBD
EF FBD 8

"

"ma FBD"g

N maa

124 === ·
mg

② Horizontal Forces

[Fx = max

= F- TN = ( ma(1)

③ Vertical Forces

{Fy = may

= N- mg=mac

iematics
④ Find Normal force exerted

on cable

i =
- 5

= - N ←* +뷰오] (3 )

⑤ Project value of a

/

asa (界 ix§8)" (4 )
Gue

⑧ Solve for &. Using (1) & (2)

⑦ Solve for N, & & . Using (3)4(4)
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Kineticsnigmatics ② Aside
...

Kinematics

[Fy = mi

axs ?..ㆁ③ Sum of forces in't direction

=> Wcos8 = m i

=

g
ω( 1)

⑪ Sum of forces in'n' direction

[fn = mu

=> N +Wsin=
=w ()

⑤ Use (1) & (2) to solve for N & je
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