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More Static Equilibrium, Stability, and Elasticity

@ More equilibrium problem practice.
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More Static Equilibrium, Stability, and Elasticity

@ More equilibrium problem practice.

e Concepts of Stability for Static Equilibrium—more stable vs. less
stable.
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More Static Equilibrium, Stability, and Elasticity

@ More equilibrium problem practice.

e Concepts of Stability for Static Equilibrium—more stable vs. less
stable.

o Elasticity
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Example 0

A 50.0 kg sign (2.00 m long
on each side) is hung from a
3.00 m rod of negligible
mass which is held up by a
cable. Identify all the forces
involved with their
magnitude and direction.
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Example 0




Example 1

One end of a uniform beam
that weighs 222 N is
attached to a wall with a
hinge. The other end is
supported by a wire. Find
all the forces acting in this
system with their
magnitudes and direction.
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Example 1




Stability
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Which is more stable and
exactly why?




Elastic properties

e Young’s modulus: measures resistance of a solid to a change in its
length.
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Elastic properties

e Young’s modulus: measures resistance of a solid to a change in its
length.

@ Shear modulus: measures the resistance to motion of the planes
within a solid parallel to each other.
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Elastic properties

e Young’s modulus: measures resistance of a solid to a change in its
length.

@ Shear modulus: measures the resistance to motion of the planes
within a solid parallel to each other.

@ Bulk modulus: measures the resistance of solids or liquids to
changes in their volume.
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Elastic properties

e Young’s modulus: measures resistance of a solid to a change in its
length.

@ Shear modulus: measures the resistance to motion of the planes
within a solid parallel to each other.

@ Bulk modulus: measures the resistance of solids or liquids to
changes in their volume.

@ Stress: quantity that is proportional to the force causing
deformation. Unit force per cross-sectional area.
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Elastic properties

e Young’s modulus: measures resistance of a solid to a change in its
length.

@ Shear modulus: measures the resistance to motion of the planes
within a solid parallel to each other.

@ Bulk modulus: measures the resistance of solids or liquids to
changes in their volume.

@ Stress: quantity that is proportional to the force causing
deformation. Unit force per cross-sectional area.

o Strain: Measure of degree of deformation.
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Elastic properties

e Young’s modulus: measures resistance of a solid to a change in its
length.

@ Shear modulus: measures the resistance to motion of the planes
within a solid parallel to each other.

@ Bulk modulus: measures the resistance of solids or liquids to
changes in their volume.

@ Stress: quantity that is proportional to the force causing
deformation. Unit force per cross-sectional area.

o Strain: Measure of degree of deformation.

e Elastic modulus = stress / strain

Dr. Jones (Drexel) Physics 185F2013 Lecture Nine November 26, 2013 8 /13



Young’s Modulus

The amount by o tensile stress: ratio of
which the length :
of the bar changes magnitude of external

due to the applied force F to cross-section
force is AL.
area A
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Young’s Modulus

The amount by o tensile stress: ratio of
which the length .
of the bar changes magnitude of external
due to the applied force F to cross-section
force is AL.

area A

@ tensile strain: ratio of
change in length AL to
original length.
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Young’s Modulus

The amount by
NP which the length
of the bar changes

"/ : due to the applied
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o tensile stress: ratio of
magnitude of external
force F to cross-section
area A

@ tensile strain: ratio of
change in length AL to
original length.

e Young’s modulus:
vy — _F/A

(AL)/L
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Shear Modulus
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S~ a4 § | Theshear @ shear stress: ratio of
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i e ot tangential force to the
. | hesgnt area A being shared
-F Fixed relative to
face the bottom.

The shear
stress causes
the front
cover of the
book to move
to the right
relative to the
back cover.
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Shear Modulus

The shear @ shear stress: ratio of
he top face 1

o tangential force to the
therght area A being shared
relative to . .
thebottom. @ shear strain: ratio of
The shear distance sheared

stress causes

thefron surface moves over
e height of object.

relative to the

back cover.
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Shear Modulus

The shear @ shear stress: ratio of
he top face 1

e ot tangential force to the
therght area A being shared
relative to . .

the bottom. @ shear strain: ratio of
The shear distance sheared

stress causes

thefron surface moves over
book to move s :

P height of object.

relative to the

back cover: @ Shear modulus:

TR
S = @o/m
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Bulk Modulus

@ volume stress: ratio of
magnitude of total force
exerted on surface to
the area A of that
surface.

The cube undergoes a change in
volume but no change in shape.
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Bulk Modulus

The cube undergoes a change in
volume but no change in shape.
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@ volume stress: ratio of
magnitude of total force
exerted on surface to
the area A of that
surface.

e Pressure: P =F/A
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Bulk Modulus
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The cube undergoes a change in
volume but no change in shape.
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@ volume stress: ratio of
magnitude of total force
exerted on surface to
the area A of that
surface.

e Pressure: P =F/A

@ volume strain: ratio of
change in volume over
initial volume
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Bulk Modulus
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The cube undergoes a change in
volume but no change in shape.
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volume stress: ratio of
magnitude of total force
exerted on surface to
the area A of that
surface.

Pressure: P =F/A

volume strain: ratio of
change in volume over
initial volume
Bulk modulus:
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Prestressed concrete

Load force Steel Steel rod
G reinforcing under
Concrete “racks rod tension
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Further examples
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