Elastic Energy & Work
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Energy Calculations
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Remember Hooke's Law?
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When a spring is stretched, there is a
restoring force that is proportional to the F
displacement.




Try This...

You pull on a spring with 20 N of force and it stretches from a
resting length of 0.15 m to 0.55 m. What would the extended
length be if you pull on that same spring with 30 N of force?
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extended length = 0.6 + 0.15=0.75m




Elastic Potential Energy

As the pull back
distance increases
elastic potential energy

INncreases
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Conservation of Energy

GPE
How far up the 15° incline of a pinball table will a 0.1 -
kg pinball move after it is launched? The spring

constant is 100 N/m and is compressed by 0.08 m.

Kt + EPE + GPE = Kt + EPE + GPE
kAx?=mgh
1(100)(0.08)?= (0.1)(9.8)(h)

h=0.33m




Where did the energy come from?
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Where did the energy come from?
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Let's give It a name

When the energy is added to or
removed from a system, we call it

Work




How does Science Define Work?

Work is done when a force
Is applied to an object and
the object moves in the
same direction as the
applied force.




How do you Calculate Work

Work* = Force x Displacement

*When force is constant and in the same direction as the movement

W = F x s
$2"[J] = [N] = [m]




The things necessary for Work

* There must be a force
* There must be a displacement

What about direction?




h
Work at an Angle

Must use the component of the force that is in
the same direction as the motion

E
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Work at an Angle
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Does this always work?

6 =90°

W = Fs cos@ cos(909 =0
W=0]

6 =0°
cos(0°) =1 F




When you push a lawn mower, you are really applying a force
down the angled handlebar as shown in this picture

How much work do you do when you push a lawn
mower 20 m with a force of 200 N directed at an
angle of 30° with the ground?

W = Fs cosf = (200)(20) cos(30°) = 3464 ]




Work-Energy Theorem

If energy is truly conserved, how can things ever start or stop moving?

Energy is still conserved (not created or destroyed), it's just being transferred
in or out of the system/object that we are studying (gained or lost)

Initial Energy  + Work = Final Energy
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Work-Energy Theorem

Your engine applies 1000 N of force over a distance of 50
m. If you started from rest and your car has a mass of 2000
kg, how fast are you moving after travelling that distance?

Initial Energy W+rk> Final Energy
L + F = 1 5
) mv S Emv

1(2000)(0)2 + (1000)(50) = l(2000)v2
2 2 ~
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A 75 kg skateboarder kicks off with an initial
velocity of 2 m s and comes to a stop after
15 m. What is the force of friction?

Initial Energy W+rk> Final Energy
1 ) B 1 ,
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2 2 F=-—-10N
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Force in the opposite direction of the motion




Try this...

What work is required to stretch this spring
(k=200 Nm™" from Ax = 0.1 mto Ax = 04 m?

. Work
Initial Energy = Final Energy F

1 1
“kAx?2 + Work = — kAx?
2 2 l F
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Try this...

What work is required to stretch this spring
(k=200 Nm™" from Ax = 0.1 mto Ax = 04 m?

Why not just use the stretch change?

Force (N)
3

40 9)J

153

0 0.1

0.2

0.3

0.4

Stretch Distance (m)

starting at zero!

W =15]
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