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[ Chapter 7 ]

Chapter Seven
Potential Energy and
Conservation of Energy

- Gravitational Potential Energy
- Elastic Potential Energy

m Conservative and Nonconservative Forces




Gravitational Potential Energy

Work and Potential Energy
work done work done
o ] | P
For either rise or fall, the change AU in gravitational potential energy is o ffrce
defined as being equal to the nﬁgatiﬁe of the work done ‘

AU = —W.

This equation also applies to a block—spring system,
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Gravitational Potential Energy

Determining Potential Energy Values

Gravitational Potential Energy

L Y
i’ The gravitational potential energy associated with a particle— Earth system
depends only on the vertical position y (or height) of the particle relative to the
reference position y = (), not on the horizontal position.

U(y) = mgy  (gravitational potential energy).
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[ Gravitational Potential Energy J

Example 1 :

A force F causes the 2 kg box to slide up from point A to
point B. The gravitational potential energy gained by the

boX IS:
Solution:
(A)
(A) 35.28] B
(B) 28.40]
(C) 88] N /T
ﬁ) 270 ] -
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[ Elastic Potential Energy J

Elastic Potential Energy

I - .
U(x) = skx?  (elastic potential energy).
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[Conserv. and Nonconservative Forces}

Forces

<O\

Conservative Nonconservative
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Conserv. and Nonconservative Forces

Path Independence of Conservative Forces

0 The net work done by a conservative force on a particle moving around any
closed path is zero.

Q The work done by a conservative force on a particle moving between two points
does not depend on the path taken by the particle.
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[Conserv. and Nonconservative Forces}

Conservation of Mechanical Energy

The mechanical energy .. of a system is the sum of its potential energy U and
the kinetic energy K of the objects within it:

Epee = K+ U (mechanical energy).

AK =W AU = —W.
AK = —AU.

K, - K, = —(U, - U).

( K.+ U, =K, + U, (conservation of mechanical energy).




[ Conservation of Mech. Energy J

Example 2:

In a sliding game at a fun fair, a child train was sliding in
different heights. If the train slipped from height A 10 m till
height B 7 m. The speed of the train at point B is

Solution:
(C)
(A) 10.3 m/s
(B) 9.87 m/s
(C) 7.67 m/s
) 6.42 m/s
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