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Goals for Chapter 7

A To study gravitational and elastic potential
energy

A To determine when total mechanical energy is
conserved

A To examine conservative forces, nonconservat
forces, and the law of energy conservation

A To determine force from potential energy
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Introduction

AA |l ady out of town call e
cat ?0 NIt died yesterday
should say 1t 1 n a polit
sal d. nNFor example, you
the ceiling and then fell. After several days of medica
treatment, finally 1t WwEe
Il s my dad doing? He was
After a short sil ence, |
cli mbed to the ceilingec

A http://www.youtube.com/watch?v=MjFi7YxOT3E&fe
ature=related
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Gravitational potential energy

(a) A body moves downward
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Athletes and the conservation of energy

A Worki energy theoremi/ = AK.
A ButW= - AU, SoK;+U, = K,+U,.

A OrE, = E,, which is called mechanical energy

conservation law.

Moving up:
* K decreases.
* U,y INCreases.

cE=K+U, {

grav
stays the same. _ggpr =
Nug - @
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Moving down:

* K increases.

* U,  decreases.
y Eb: K + Ugruv

stays the same.
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Athletes and energy Ib Example 7.1
A Refer to Figure 7.4 as you follow Example 7.1.

A Notice how velocity changes as forms of energy
Interchange. Energy at y,

|
vy, =0 N Y2 F PR

After the ball leaves your ... 0 the mechanical energy
hand, the only force E = K + U stays constant.
acting on it is gravity ... <> :

Energy at y,
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Work and energy along a curved path

(a)
A Along a curved path:

WeAS= —md; (AXEI— Ayﬁ
=-mgAy

=-mg(Y, - Y,)
=U,-U, 0 -

A Potential energy
Change IS the Sa‘me \‘ The work done by the gravitalignal
along either a curved
or straight path.

(b)

—5 — . . N\
w = mg | In this case '\
Ay is negative.
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Consider projectile motion using energetics

A A batter hits two

identical baseballs |

with the same T
initial speed and / ) o
height but differen: — "7 ’/’v\ B KUy,
initial angles. | N, Aot
Provethatata “tx+u.7o —

given height, both Atv=0
balls have the same
speed.
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What 0s t he speed I n a v

AT o miés 25.0 kg, (a) his final speed (b) normal forc
at the bottom.

(a) (b)

[ Point@ n=0- ;
S— \ [ 0 0 J‘
2 = / At each point, the normal force wh ]
= \ |
a ;

\ acts perpendicular to the direction ===+ ) R

::‘ | — . ) . *e
E=K+U | | \\ R =3.00m of Throcky’s displacement, so only \ n ]
o gray L} " e g " = [
\ \ the force of gravity (w) does the work |
At poim@ A . on him. \ ‘
Point(2) o n \
N\ : 3 n n
- “
Reference level . Ty
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Speed in a vertical circle with friction

A At the bottom, his speed is 6.00 m/s. How much
work is done by the friction?
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