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Links for the documents for today’s meeting

OALG Chapter 7 file
https://docs.google.com/document/d/1JP s gFeEOgqQxBKm1DYdFBcUUSV4Gqas
/edit

Folder for the meeting

https://drive.google.com/drive/folders/129fjCuob2w3rN5c5CosMIGWteT7 jmWI



https://docs.google.com/document/d/1JP_s_gFeEOqQxBKm1DYdFBcUUSV4Gqsj/edit
https://docs.google.com/document/d/1JP_s_gFeEOqQxBKm1DYdFBcUUSV4Gqsj/edit
https://drive.google.com/drive/folders/129fjCuob2w3rN5c5CosMIGWteT7_jmWI

Teachers struggle
Question asked by one of the participants of a discussion on standards on energy
in secondary schools, World conference on Physics Education, 2012

“Why do we have to stress the law of conservation of energy holds only in isolated
system?”

How would you respond?

Constant vs Conserved



Testing Experiment (Gorazd Planinsic)

\

\

Thermocouple in the shoe, LabQuest
and amplifier with batteries




46. * Work-energy bar charts for a person going downstairs and upstairs are
shown in Figure P7.46. The bar charts show the average energy conversion
across several steps. The system is the person, Earth, and the stairs. (a) What
are the initial and final states in each case? (b) Describe and explain the
similarities in the bar charts. (c) Describe the differences in the bar charts.
How do these differences explain why we are less tired going downstairs?
(d) How do you explain that when we walk upstairs [AUy| < |AU,|,
but when we walk downstairs |AU,,| > |AU,|? (Hint: Think about what
happens to our shoes and the stairs when we go downstairs.)

FIGURE P7.46
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How do we need to change the bar charts now that we
have the experimental evidence?



Need to know

We have done a lot with energy so far but we do not have any mathematical
description for different types of energy. And because of this we cannot actually
test whether energy is a conserved quantity as we cannot do any quantitative

predictions.



We are going to do an activity that involves a derivation. If you are having trouble,
you can look up the following document

https://docs.google.com/document/d/1E5JTu-sIEjxUbr8clspPDyEG90V4T9I18/edit



https://docs.google.com/document/d/1E5JTu-sIEjxUbr8clspPDyEG9oV4T9l8/edit

Team 1 7.3.1 oalc Chapter 7 Final.docx
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https://docs.google.com/document/d/1JP_s_gFeEOqQxBKm1DYdFBcUUSV4Gqsj/edit
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https://docs.google.com/document/d/1JP_s_gFeEOqQxBKm1DYdFBcUUSV4Gqsj/edit




Team 1 7.3.2 Watch the video only AFTER you made the
prediction

https://mediaplayer.pearsoncmg.com/assets/ frames.true/sci-OALG-7-3-2



https://mediaplayer.pearsoncmg.com/assets/_frames.true/sci-OALG-7-3-2

Team 2 7.3.2 Watch the video only AFTER you made the
prediction

The mass of the bearing is 3x the mass of the marble so we would predict that the bearing would
be dropped from 50 cm to make the same mark. We assumed that the initial velocity is zero and
that gravitational potential energy would be the same in order for there to be the same indentation.
We expect that both the marble and the bearing will make the same dent because they have the
same amount of energy.

https://mediaplayer.pearsoncmg.com/assets/ frames.true/sci-OALG-7-3-2



https://mediaplayer.pearsoncmg.com/assets/_frames.true/sci-OALG-7-3-2

Team 3 7.3.2 Watch the V|deo only AFTER you made the

prediction e
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https://mediaplayer.pearsoncmg.com/assets/ frames.true/sci-OALG-7-3-2



https://mediaplayer.pearsoncmg.com/assets/_frames.true/sci-OALG-7-3-2

All together on the whiteboard

You, outside the system, pull on a rope attached to the crate so that it moves
slowly at constant velocity. At the end of the process, the bottom of the crate and
the surface on which it was moving have become warmer.

https://mediaplayer.pearsoncmg.com/assets/ frames.true/sci-OALG-7-1-5

1. What do we choose to be the system?
2. What is the initial and final state?


https://mediaplayer.pearsoncmg.com/assets/_frames.true/sci-OALG-7-1-5




Team 1 OALG 7.5.2
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Team 1 OALG 7.5.2
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Team 2 OALG 7.5.2
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3. An Atwood machine is shown in FIGURE Q7.3
Figure Q7.3. As the blocks are released

and block 1 moves downward, the

energy of the block 1-Earth system

(a) increases.

(b) decreases.

(c) stays constant.

(d) It’s impossible to say without includ-
ing block 2 in the system.

4. Below you see several statements analyz-
ing the process described in the previous
question. Match the energy analysis with the system choice for which the
analysis is correct.

I.  The total energy of the system decreases.

II. The total energy of the system increases.

III. The total energy of the system stays constant.

Systems:

(a) Block 2 and Earth (b) Block 1 and Earth

(c) Both blocks, the string, and Earth (d) Both blocks and the string

11.



Team 1 Questions 3 and 4

3. An Atwood machine is shown in FIGURE Q7.3
Figure Q7.3. As the blocks are released

and block 1 moves downward, the

energy of the block 1-Earth system y /( _}‘“_

(a) increases. ol -

(b) decreases. k N >

(c) stays constant. =
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(d) It’s impossible to say without includ- 1 P
ing block 2 in the system. = 2

4. Below you see several statements analyz-

ing the process described in the previous

question. Match the energy analysis with the system choice for which the

analysis is correct.

I.  The total energy of the system decreases.

II. The total energy of the system increases.

III. The total energy of the system stays constant.

Systems:

(a) Block 2 and Earth (b) Block 1 and Earth

(c) Both blocks, the string, and Earth (d) Both blocks and the string




Team 2 Questions 3 and 4

3. An Atwood machine is shown in FIGURE Q7.3
Figure Q7.3. As the blocks are released

and block 1 moves downward, the

energy of the block 1-Earth system y /( _}‘“_

(a) increases. ol -

(b) decreases. k N >

(c) stays constant. =
oy

(d) It’s impossible to say without includ- 1 P
ing block 2 in the system. = 2

4. Below you see several statements analyz-

ing the process described in the previous

question. Match the energy analysis with the system choice for which the

analysis is correct.

I.  The total energy of the system decreases.

II. The total energy of the system increases.

III. The total energy of the system stays constant.

Systems:

(a) Block 2 and Earth (b) Block 1 and Earth

(c) Both blocks, the string, and Earth (d) Both blocks and the string




11. The graphin
FIGURE Q7.11
Figure Q7.11 shows -

the time dependence y
of the vertical dis- T
placement of a lead
ball with marked
initial and final |
states. Choose all :

the work-energy bar :

charts (a) to (d) that |

can represent this i % ~t
process (multiple
answers may be
correct). Note that the y-axis can point either up or down.
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Team 1 Question 11



Team 2 Question 11



An example of a 2-3 hour lab 7.7.3 - after students learned
about elastic and inelastic collisions.

Read the instructions before the video, think of how you would do it, then read
instructions after the video. How is this lab different from a traditional lab?



What are the most important ideas that you learned today?

When work =0 then the total energy of the system is constant
% y Whenever it is possible test with

experiments the results/predictions of

Constant versus conserved - difference a physics problem -important for students

A conserved quantity is a quantity that you can always find at least one system where it is constant

It is helpful to use different bar charts to help students with
understanding systems

(1) The importance of choosing your system to help solve
your problem into something you can easily calculate.

(2) Solving physics problems is essentially making
predictions for an experiment.

Use different systems to help students
get a better conceptual understanding
to distinguish between constant and

. : : conserved.
Gradually building process in learning sequence



