4/14/2008 : Le19 GPM Impact

Panel 1

GPM - Impact

ES204 Mechanical Systems

GPM - Impact
Lecture 19

Dr. Fisher

Panel 2

Kinemarics
(the geomety of the motion)
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Represant in dafferent
coordinate systems

1) Define position vectors

2) Write a constraint squation
(length of cable, for example)

3) Differentiate to get an equation

velocities/accelerations

\ Define position vectors and

e
Acceleration not constant diffmentiate
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Panel 3

GPM - Impact

Conservation Principle:

| Kinetics

Rate form of conservation of
linear and angular momentum

Finite time form of

Clues as to when to

conservation of energy

Finite time form of conservation of
linear and angular momentum

-want to find forces andfor
accelerations

-want to find veloaties and/or
distance traveled (which can be
found by separating variables
and integrating the kinematic
relationships for ¢ or @).

- have two locations in
space

-want to find velocities,
distances, and
sometimes forces

-given a forceas a

Procedure:

function of displacement

- have an impact or impulsive forces

- are considering several objects that
are interacting

- given force as a function of time

- want to find velocities, times,
forces (especially impulsive forces)

l

1

Define the system

Draw FBD and KD

Define a coordinate system

Apply the principle

Check to make sure there are
enough equations

Define the system

Draw system in two
locations

Define a coordinate system

Apply the principle

Check to make sure there are
enough equations

Define the system

Draw [mpulse-Momentum
diagrams

Define a coordinate system

Apply the principle

Check to make sure there are
enough equations

L

Panel 4

Auniform slender rod AB is at rest on africtionless horizontal table when end A of
the rod is struck by a hammer which delivers an impulse that is perpendicular to
the rod. In the subsequent mation, determine the distance b through which the
rod will move each time it completas a full revolution.
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Panel 5

Auniform slender rod AB is at rest on africtionless horizontal table when end A of
the rod is struck by a hammer which delivers an impulse that is perpendicular to
the rod. In the subsequent mation, determine the distance b through which the
rod will move each time it completas a full revolution.

Momentum After Momentum Before Impulses During

Panel 6

Auniform slender rod AB is at rest on africtionless horizontal table when end A of
the rod is struck by a hammer which delivers an impulse that is perpendicular to
the rod. In the subsequent mation, determine the distance b through which the
rod will move each time it completas a full revolution.

K
s i’\
Momentum Before Impulses During
S A
A
b
Pa - P, = 2_ "'—ﬂf.

6
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Panel 7

GPM - Impact

Auniform slender rod AB is at rest on africtionless horizontal table when end A of
the rod is struck by a hammer which delivers an impulse that is perpendicular to
the rod. In the subsequent mation, determine the distance b through which the
rod will move each time it completas a full revolution.

Find time needed to make a revolution

s -

Panel 8
A slender bar 1.5 meters long and weighing 10 kg is dropped onto a horizontal surface as
shown  Assume the friction between the bar and the ground is very small If the bar does
not bounce determine the angular velocity of the bar after impact
70°
J[I.H m
L]
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GPM - Impact

Panel 9
A slender bar 1.5 meters long and weighing 10 kg is dropped onto a horizontal surface as
shown  Assume the friction between the bar and the ground is very small If the bar does
not bounce determine the angular velocity of the bar after impact
70°
J[I.Hm Vn? ’J—ZET:_‘ - jclé M/S
L]

Momentum After

Momentum Before Impulses During

CoLM and CoAM Finite equations

Panel 10
A slender bar 1.5 meters long and weighing 10 kg is dropped onto a horizontal surface as
shown  Assume the friction between the bar and the ground is very small If the bar does
not bounce determine the angular velocity of the bar after impact
70°
P JU.H m
L]

Momentum After

/7

&

Momentum Before Impulses During

CoLM and CoAM Finite equations

A
CalM
Ceorr” o

m\/x’ o= 0O

P
Vx = O©

c

CoAM  about £ (T
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Panel 11

Find IC {(or use vector approach if you like) Relate V' to »

Recall from the problem:
It doesn't bounce
No friction, just slides out

Panel 12
A slender bar 1.5 meters long and weighing 10 kg is dropped onto a horizontal surface as
shown  Assume the friction between the bar and the ground is very small If the bar does
not bounce determine the angular velocity of the bar after impact
70°
J[I.H m
L]

Summary
- Impact setup same as always just motion is GPM
- Setup ColLM and CoAM equations as needed
- Reduce number of variables by relating w's and V's

o/
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