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Logistics/Announcem

® Lab this week: Lab 6

® HWS8 due this week on Thursday at 6 PM

® Learning Log 8 due on Saturday at 6 PM

® HW and LL deadlines have a 48 hour grace period

® Test/Bonus Test: Bonus Test 3 available this week (Chapters 5 & 6)

® Test Window: Friday 6 PM - Sunday 6 PM



Required Videos

Vid eos Optional Videos

Below are the assigned videos for this week. The videos are collapsible so once you're done with one, you can move to
the next one. In the sidebar on the right, you can use the checklists to keep track of what's done.
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After the first class

In the first week

Week 1 - Introductions! v

PART 1 - KINEMATICS

Week 2 - Chapter 2 v

Watch on @3 YouTube Q.
Week 3 - Chapter 3 v ------Zero Ine_____________
Week 4 - Chapter 4 v e Notes

e Direct link to Mr. P's page
PART 2 - DYNAMICS
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Figure 8.1 Shown here is part of a Ball Machine sculpture by George Rhoads. A ball in this contraption is lifted, rolls, falls, bounces, and collides with
various objects, but throughout its travels, its kinetic energy changes in definite, predictable amounts, which depend on its position and the objects with
which it interacts. (credit: modification of work by Roland Tanglao)

Chapter Outline

8.1 Potential Energy of a System

8.2 Conservative and Non-Conservative Forces
8.3 Conservation of Energy

8.4 Potential Energy Diagrams and Stability

8.5 Sources of Energy

In George Rhoads’ rolling ball sculpture, the principle of conservation of energy governs the changes in the ball’s

kinetic energy and relates them to changes and transfers for other types of energy associated with the ball’s
interactions In this chanter we introdiice the imonortant concent of notential enerav This will enable 11 to formiuilate
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8.4 Potential Energy Diagrams and Stability
8.5 Sources of Energy



ample 8.1

EXAMPLE 8.1

Basic Properties of Potential Energy

A particle moves along the x-axis under the action of a force given by F = —axz, where a = 3 N/m?. (a)
What is the difference in its potential energy as it moves from x4, = 1 m to x5 = 2 m? (b) What is the
particle’s potential energy at x = 1 m with respect to a given 0.5 J of potential energy at x = 0?




ample 8.1

EXAMPLE 8.1

Basic Properties of Potential Energy

A particle moves along the x-axis under the action of a force given by F = —axz, where a = 3 N/m?. (a)
What is the difference in its potential energy as it moves from x4, = 1 m to x5 = 2 m? (b) What is the
particle’s potential energy at x = 1 m with respect to a given 0.5 J of potential energy at x = 0?

Solution b. The indefinite integral for the potential energy function in part (a) is

a. The work done by the given force as the particle moves from coordinate x to x + dx in one
dimension is

1
U(x) = gax3 + const. ,

- .
dW =F - d? T —axzdx. and we want the constant to be determined by

U0 =051.

Substituting this expression into Equation 8.1, we obtain

Thus, the potential energy with respect to zero at x = 0 is just

X
1

AU = —-W = / ax’dx = —(3 N/mz)x?’|2m =171I.
3 I m

1
U(x) = gax3 + 0.5 1.

1

Therefore, the potential energy at x = 1 m is

1
U(lm)= 5(3 N/m®) (1m)° + 0.5] = 1.51.




Energy Skatepark
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https://phet.colorado.edu/sims/html/energy-skate-park-basics/latest/energy-skate-park-basics_en.html

Energy Skatepark




Thermal energy: Winds arise from
movement of air as the atmosphere tries
to equalize global temperatures (Ch. 18).

»

<

Chemical energy: Burning is the Nuclear energy: Nuclear fusion produces  Radiant energy: Many materials
oxidation of carbon compounds, as energy in the Sun, which is the ultimate absorb energy from radiation as
In an engine (Ch. 21). source of all energy on Earth (Ch. 43). heat or electricity (Chs. 18, 33, 39).

Electrical energy: Mechanical energy
produces electricity by moving a conductor
through a magnetic field (Ch. 29).




Key Equatio

Difference of potential energy AU sp=Upg—Uy4 = —Wyp

Potential energy with respect to zero of
% P AU =U (F) - U (7))

potential energy at ?0

Gravitational potential energy near Earth’s surface U (y) = mgy + const.
Potential energy for an ideal spring U (x) = %kx2 + const.
_)
Work done by conservative force over a closed path W losed path = / Fcons ° dr = 0
" : : : : dF, dF,
Condition for conservative force in two dimensions o ) =\ ax
Conservative force is the negative derivative of potential energy F = — ‘2—[{

Conservation of energy with no

0=W, = A(K = AE 43
non-conservative forces nc,AB (K + U)yn AB







Which activity requires a person to exert force on an object that causes the
object to move but does not change the kinetic or potential energy of the
object?

a) moving an object to a greater height with acceleration
b) moving an object to a greater height without acceleration
c) carrying an object with acceleration at the same height

d) carrying an object without acceleration at the same height



Which activity requires a person to exert force on an object that causes the
object to move but does not change the kinetic or potential energy of the
object?

a) moving an object to a greater height with acceleration
b) moving an object to a greater height without acceleration
c) carrying an object with acceleration at the same height

v/ d) carrying an object without acceleration at the same height

Detailed solution: Carrying an object at a given height at a constant speed does
not change the KE or PE because the speed and height do not change. Force is
exerted to oppose the force of gravity.



You are riding a bicycle up a gentle hill. It is fairly easy to increase your
potential energy, but to increase your kinetic energy would be harder.

a) True

b) False




You are riding a bicycle up a gentle hill. It is fairly easy to increase your
potential energy, but to increase your kinetic energy would be harder.

v/ a) True

b) False

Detailed solution: PE can be increased continuously by riding up a gentle hill. An
iIncrease In KE would require you to ride ever faster and faster. There is a limit to
how fast you can ride, so eventually you would feel exhausted.




How much work is done by gravity when a 7.64 kg boulder falls to the ground
from the top of a 33.4 m tall cliff?

a) 0.0 J, because gravity doesn't do work
b) 2.24 J
c) 26.0J

d) 2500 J




How much work is done by gravity when a 7.64 kg boulder falls to the ground
from the top of a 33.4 m tall cliff?

a) 0.0 J, because gravity doesn't do work

b) 2.24

c) 26.0J

v/ d) 2500J

Detailed solution: The work done will be equivalent to the gravitational potential
energy before it falls: use mgh.
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64 . A block of mass 500 g is attached to a spring of spring constant 80 N/m (see the following figure). The
other end of the spring is attached to a support while the mass rests on a rough surface with a coefficient of
friction of 0.20 that is inclined at angle of 30°. The block is pushed along the surface till the spring compresses
by 10 cm and is then released from rest. (2) How much potential energy was stored in the block-spring-support
system when the block was just released? (b) Determine the speed of the block when it crosses the point when

the spring is neither compressed nor stretched. (c) Determine the position of the block where it just comes to
rest on its way up the incline.
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Slides provided by Rice University. It is released under a CC-BY 4.0

license.
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