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Solutions posted Name:
Work and Energy 5 Date:

!nztr“Cﬁ°“53 Support your answers with mathematical or verbal explanations unless otherwise
Indicated.

1. New Facts: Write these into your booklet and memorize.

For a conservative force (like springs and Fg)

e The negative of the work done by a force from a to b (the negative of the area of the F vs.
x graph from a to b) equals the change in potential energy: —W =AU

o The negative derivative of the potential energy function (the negative of the slope of the
du

dx

U vs. x graph) is the force: F =

2. Finding change in potential energy and more from a F vs. X graph

Go to p.228 #20 and do these steps:
a. If the positive direction is to the right, what is the direction of the force on the particle at each

of these positions? (No support needed)
I Xx=1m 1ol
x=1.75m e+
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b. Find the work during each interval as instructed in the problem.
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c. What is the general relationship between the change in potential energy and the work done by
a force? = \nJ =AU _State whether the potential energy 8 increases, decreases ot stays

the same during each interval given in the problem. Explain. il
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d. Find the change in potential energy during each interval given in the problem. Compare your
answers here with your answers 1in c.
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3. Finding change in potential energy and a potential energy function from a force function

A nonlinear spring exerts a force F = -kx? when displaced to position x from equilibrium.

= i KGR
a. Determine the change in potential energy when this spring is displaced from X; to Xr.
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4. Finding the force and more from a U vs. x graph
Use just the graph from #28 on p.257 to answer these questions. Assume the positive direction is
to the right.

a. Calculate the force on the particle at x = 2m and x = 5 m. State the direction of the force at
each position.

This is a U vs X Cﬁ*af’%) ard F= “%%) So Herea s Hhe neﬁaﬁv( of +ha Slape 6 'IJ\L A
Abx=dm, slope = Thm= 8 Fn=2"7m= 2N, The negative of Ha slpe s E-’-}ﬂfu e

- H
A“' \(:5m. Jr-"U‘((-Q: "Slo{)( - |- ”_2_1_3;2 -— +L' N Q\‘ H" ]
b. What direction would the particle would move 1f it was reléased fromrestatx =2 m? x =53

m? (No support needed). R i ft
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¢. What 1s the sign of the work done by the force on the particle from x = ImTox =4 M? Eavo 19 — Ar 15+
Reading the graph, does the potential energy increase or decrease during this displacement? sa(\N \)Q -\ 2

(NCYenSe. . Is this consistent with the idea that AU = —W? Nes, Wis = (No

support needed). ard AU ¢ +
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d. Calculate the change in potential energy if the particle moves fromx =2 mto x = 8 m. J
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SA. Fmding’ the force from a potential energy function and more
System's potential energy is given by U = (2x’ - 3x%) J, where x is a particle’s position in m.

a. What is the potential energy of the system when the particle is at x = 1 m?

J )lg\hr\ﬁ U = (2¢>-2¢d 3
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b. Calculate the change in potential energy as the particle moves fromx=1mtox =2 m.
Fird W ok x=2w fsk: W= (2(2)°-3(2)) I Fird 04 = A= U - U
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¢. Find an expression for the force associated with this potential energy function.

e a4 (20330
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d. Ca ¢ on the particle at x =2 m. If the positive direction is to the right, what 1s

the direction of this\gc;rce?
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