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Chapter Review

* Chapter 4.E of the Lecturebook
* Chapter 3.D and 3/15 of Meriam Textbook Tth Edition

Topics

Newton’s Law

| state
a4 F

™~
Aouy

VES
F KD

) (QWMI()
° NoO

Work Energy

2 Statec
UL))'\/

(‘over path

Usvaly
Carleiam,

YES

YES

L.I.M.

) Ste de)

—p —

fng( hw ¢

\)Q\AGH‘/
caf feciom

yES

Nev
\mc(usd ve

A.LLM.

2 Stalkes

fo\/u hwe

Jsvally
quh

Y€ S

df/v7

luc/ Ve -




Kinetics Table

Method Body model Fundamental equations
particle N F=mi
Newton-Euler
(relating forces to B
accelerations) rigid body 2 F =mag
(G=cm.and A=
int on bod!
any point on body) ZMA—IAa+er/A><aA
T1+V1+Uffg:T2+V2
Work-energy particle where T = 1 mv?
(relating change in
speed to change in ( )
osition .. ne) _
position) rigid body L+V+U =T, +V,
(G=cm.and A= 1 5, 1 9
any point on body) where T = Eva +51Aw + m\7A-((T)>< FG/A)
)
Linear particle |3 Fdt = mv, - my,
impulse- 4
momentum
(relating change in 6
velocity to change riaid bod - - -
in time) (Gg= c.m.) y szdt =MVgy —MVg)
ul
)
Anaul particle szo di=Hg,,—Hp,
Angular (O = fixed point) 4 -
impulse- where H, =mrp XV,
momentum 5

(relating change in
angular velocity to
change in time)

rigid body
(A = fixed point or
c.m.)




ME 274 — Summer 2009 Name
Examination No. 2
PROBLEM NO. 1

Given: Pellet P having a mass of m is pulled through a barrel (having negligible mass)
by means of radial force F = 60R , where F is in Newtons and R is in meters.
The barrel is constrained to move in a HORIZONTAL plane by rotating about

shaft passing through point O. The system is released with R=R;, R = R, and
9 = 91 .

Find:  For the instant when R=R,:
a) determine the rotation rate of the barrel, 92 .

b) determine the value of R, .

Use the following parameters in your analysis: m=20kg, R;=1.5 meters,
R =4 m/sec, 6, =8 rad/sec(CCW) and R, = 3 meters .
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ME 274 — Summer 2009 Name
Examination No. 2
PROBLEM NO. 3

Given: Blocks A and B are connected by the cable-pulley shown. The system is
released from rest. Consider all surfaces to be smooth and that the masses of
the pulleys are small compared to the masses of A and B.

Find:  Upon release,
a) determine the acceleration of block B. Write your answer as a vector.
b) determine the tension in the cable.

Use the following parameters in your analysis: m =5kg, M =20kg and 6 = 36.87°. '\)
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ME 274 — Summer 2009 Name
Examination No. 2
PROBLEM NO. 4

Given: Block B, having a mass of m, is pressed against a spring (of stiffness k) that is
attached to cart A. Cart A (having a mass of M) rests on a horizontal surface.
The system is released from rest with the spring compressed by an amount of
A. After release, block B impacts A, with this impact having a coefficient of
restitution of e. Assume all surfaces to be smooth. (Note that since B is simply
pressed against the spring, the spring can push but not pull on B.)

Find:  For this problem,
a) determine the velocities of A and B immediately BEFORE impact.
b) determine the velocities of A and B immediately AFTER impact

Write your answers as vectors.

Use the following parameters in your analysis: m =20kg, M =40kg, k=3000 N/ m,
A= OZWers and e=0.5.
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ME 274 — Summer 2009 Name
Final Examination
PROBLEM NO. 1

Given: A small object of mass m is placed on the inner surface of a conical dish that is
rotating at a constant rate of ®. The coefficients of static and kinetic friction
between the object and the dish are known to be u, and y; , respectively.

Find: Determine the maximum rotation rate ® for which the object does not slip on the
dish.

Use the following parameters in your analysis: m = 5kg, r =0.92 meters, u, =04,
U, =0.1 and 6=36.87°.
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Work Energy Equation

* Chapter 5.B of the Lecturebook
* Chapter 6.B of Meriam Textbook 7th Edition.

Kinetic Energy of Rigid Body

Special form of Kinetic Energy:

1 1
T = 57711)123 + §[pw2 + mip - (J X Tg/p)

e P is chosen to be center of mass G:
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e P is chosen to be a point with 0 velocity:
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Example 5.B.3

Given: The spring acting on a thin, homogeneous bar (of weight W = 15 1b) is unstretched when
0 =0. <

Find: Determine the angular speed of the bar at # = 0, if the bar just reaches # = 90° before

coming to rest. y
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