Answer on Question #54837, Physics Mechanics Kinematics Dynamics

The potential energy (in J) of a system in one dimension is given by: 23 U (x) =5 —

X +3x — 2x

What is the work done in moving a particle in this potential fromx =1 mto x =2 m?
What is the force on a particle in this potential at x =1 m and x =2 m? Locate the

points of stable and unstable equilibrium for this system.

Solution:

Ux).J

Fig.1

The work done in moving a particle in this potential from x =1 mto x =2 mis given

by Eq. (1)

A=—(U(x=2)-U(x=1))=—[(5-2+3-2°~2:2°)-(5-1+3-1°~2.2°) |- 6A (1)
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Fig.2

The force on a particle in this potential

F(x):—au (x) :—2(5—x+3x2 —2x3):—(—1+6x—6x2):1—6x+6x2
OX OX

The forceatx=1mandx=2m

F(1)=1-6-1+6-1*=1IN
F(2)=1-6-2+6-2° =13N

The points of stable and unstable equilibrium for this system

oJ (x) =0:»ﬁ(5—x+3x2 —2x°) = (~1+6x—6x° ) =—1+6x—6x* =0
OX OX

(2)

3)



6x° —6x+1=0=>D=6"-4-6-1=6
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X, =%= 0.5—ﬁ ~0.296
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o%U (x)
— =6-12x
oU
(le) =—2.448 = max (unstable point x, = 6+/6 ~ 0.704)
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o°U (x . : -
(%) =+2.448 = min (stable point x, = 6-+/6 ~0.296)
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