Potential Energy

Potential Energy Curves
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(& how to read them)

I an object is subjected to a
conservative force, its potential
enevey clnavxg&e

\/\r k plot of PE and position of the
object is called a PE curve

: @ uPayéh'Ms(x) '
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Slope at a point = Magnitude of Force CcuBE
Negative of slope W =F AX often PE is represented
= -AU/AX /,/ et by the gwbo] U on a PE

Curve
AU = - F AX

F= - (AU /4% The neqative of shpe at any
point is “equal to the force
= - dU/dx acting on the object at that

point
'
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Examples Using the Formula F = -dy/dx

2]

: U = mgx
U=1/2 (ke?)  (PE of spring) i AU/ de.= | g
AU/dx = ke i o
F=-ke

Find diffevential of "u" of a spring or that of an object at 4
height X above the Earth.

Take minus of the differential, then the results is the force
acting on the object af that point
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Turning Point on a PE Curve

@ It total energy of a pavticle is
uml E and PE is U, then KE = E-y
Y AU/dXx <o
6 \
. \‘Q E=s) IF at any point, (a) KE = o
() U = E & (0) beyond that
NP point YE turns —e, it is
L e called a TURNING POINT
=l
it R\ M such points the direction
\ of motion of the particle
X1 X2 X3 X4 Xs X reNerses
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Neutral Equilibrium

v F= - du/dx

If for any stretoh of +
values, YE = 0 and therefore
U =E it is called NEUTRAL

EQUILIBRIUM

I

No force acts on the particle
and it is stationary

X1 X2 X3 X4 xs x

k marble placed on a flat table is in neutral equilibrium. You move it
to the left or the vight, it will confinue fo rest at its new position
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Unstable Equilibrium CUBE
S0 F= - du/dx

A M such poinfs the shpe is
s o zer0 and the particle is
4 EQUILIBRIUM GTMIOVM‘(\’
5 © E=3)
R it it s displaced slightly in
s either direction, a non-zero

‘ — force pushes it farther in

X1 X2 X3 X4 Xs X N

the same direction

The particle is then said to be in UN-STRBLE EQUILIBRIUM
I marble placed on a ball is in unstable equilibrium
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Stable Equilibrium cUBE

P= - dusdx o M such points the shpe is
zev0 and the particle
ssLE remains stationary

EQUILIBRIUM,
e o It has zevo KE, or zero
o/ velocity and no force acting

o e ok xe X on it at this point

u )

BN s

o If we push the particle left or vignt, a vestoring force will appear that wil
take it back to X4. The particle is said to be in” STAELE EQUILIBRIUM. K
marble in a bowl is in stable equilibrium
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