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Housekeeping/Announcements
***Reminder for Henny to wear a mic during the lecture.
1. HW 16 (4.A and 4.B) due tomorrow!!
2. Office hours are changing to ME2008B…

• Second floor of renovated side of ME

③ Thank
you for Eb :)
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Hint8

Similar to 4A10

(today in class)
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Hint8 due Monday

Next page
similar



HW due

Zzdnesdax,
help :

2123126

'
×

Assume pulleys to be ideal

Inegligible mass, &d no friction)
smooth
√ √

⑩

&Ds : One for each particle i s -
Berton's2 law ↓ T

Mag

A : [Fx = -2T +magsint =maan(1)

B : [Fy = -T +Mgg = MBAp(2)

Note : Zegus,
3 unkus

iinematics.
L = length of cable

= y + c, + X + Cz

装 ※ × 2 x,0
=- y = -27

=2 ad= (3)
AB : %
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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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[pg. 199]



p. 199

Y

MisO .SiF = JONim =20 KgiM = 100kg
Lx

FD
①

↓Mar

fge=
man

②

-. Eiinematics
#netics ⑧
⑦

(5) = f= Mkng
(a) EFxs max
= 2F =max()

(3) == 2F-Mkmg = max

It
=>A=EMKmGT

* - F = map(2)

=
B
= m[ (4) == M, mg

- F = Maß

④ FaBg
.fr

m i
(b ] EF, ' MAx

= 2F-f = max(b)

= f - F = Maß(4)

f= MkN(5)

EFy : O

= N-mg
=0

= N =mg(6)
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[pg. 201]



p .201 Similar to a her problem

ー

v8 = sin'(*)
ㅣ

omB, Lx
s
2 .

s

Sa = 1
.SmiVa--4m/s : 1

.
5

2m θ
'

① Use Ofor block A FBD
α

·MAC = #Man '

A: Na Gunknowns
FAB

begus:
② Use for block B FBD Fab *?

MBg

:Bas 繼ANB

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

⑥ take derivative for i[Fy = mAQA

= FapcosO - Na
= 0 (1)

}
Si+s = L2(5)

⑧
=> FabsinG - mag

= maax(2)

G(6) = 2sava + 25BVB = 0 (6) Sequs
4eqns Grakens

s...

④ EF in & Y of B
Sunkus

⑦ take derivative for
à
. 6th equt

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

(3 )

[Fy = 0 ⑧ Gequs, bunkus.
Solve

.

= 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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[pg. 202]



p.202

Pal) . (b )

g= 9. 79m/s ;⑳Ont: Kineticsnematics
N =0

② When they say "zerog" they⑮D
mean "N = o"

① FBD.
Use path coord.

EFn = mi
-> mie·me ↓

= mg
-N=mi

# g =
(b) parabola · A plane follows a parabolic trajectory
under gravity alone (similar to throwing an object) . = p= (a)
Since everything falls a same speed you experience
weightlessness

If p ==N = 0 (weightless

pN
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[pg. 203]



p.203

T ㅱ
Nㅱ

W = Slb :

wisot.
o.ssst"6

a
-

= θ

35
① FBD

.

Use polar
mas = m (28++:)

√

=*~ man =m(-

netics& Kinematics

② EF in direction
xEFr = mar cons

=-T= m(()Y
= morci )

③ EF in O Direction
[Fo = mao const

= N = m(2rgyr)

F
=> 2mW (2) a

④ s@
To determine (c)

,
whether or not

(a)(1)= T = mrwh the sign of N is "t" or "
.

(b)(2) = n = 2miw If "t"
,
then its in direction drawn

(in contact w/ B)
.
And rice versus



Lec 17 Short 
Feedback Form:

[pg. 187]


