Spring Energy

Elastic Potential Energy
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Assume spring’s mass is negligible.



Hooke’s Law

The restoring force 1s proportional

Fp (N) to the displacement of the spring
N 5 - from equilibrium.
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Hooke’s Law

(Fsp)s is the component of the sprin
force in the stretch direction.
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As the spring is compressed or
expanded further, it eventually becomes

_ Force from spring
non-linear.



Hooke’s Law

(F, ), =—-RAs

Let’s measure it!




Slip-Stick

¢ Model of an Earthquake

e Not as simple as the book implies




Energy in a Spring
The compressed spring
stores energy.

The ball gains
kinetic energy.



(F sp)s

Energy in a Spring
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Elastic Potential Energy
(Fsp)s
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The mass is released
from rest. The energy is
entirgly potential,
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The particle has gained

kinetic energy as the spring
loses potential energy.
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This is the point of
maximum speed. The
energy 15 entirely kinetic.
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The particle loses kKinetic
Energy as it compresses
the spring.

M ERH BN
ShUE H llh{lll { !r::

j
1
'r



Energy Diagrams

Energy

Particle starts from rest.
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Energy Diagrams

Energy

Unstable equilibrium
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HCI

/ Repulsive force for x << 0.13 nm
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Bond length is 0.13 nm.




