Hinsdale School District Science Curriculum, Fall 2019
Physics: Energy

High School Physics

Links

Standard: Energy

Create a computational model to calculate the change

https://www.nextgenscience.org/pe/hs-ps3-1-energy

https://www.nextgenscience.org/pe/hs-ps3-2-energy

https://www.nextgenscience.org/pe/hs-ps3-3-energy

ESSB, in the energy of one component in a system when the
; change in energy of the other component(s) and energy
flows in and out of the system are known.
Develop and use models to illustrate that energy at the
HS- |macroscopic scale can be accounted for as a
PS3- [combination of energy associated with the motions of
2 |particles (objects) and energy associated with the
relative positions of particles (objects)
HS- |Design, build, and refine a device that works within
PS3- [given constraints to convert one form of energy into
3 [another form of energy.
Plan and conduct an investigation to provide evidence
Hs- that the transfer of thermal energy when two
PS3- components of different temperature are combined
within a closed system results in @ more uniform energy
4 distribution among the components in the system
(second law of thermodynamics).
Hs- Develop and use a model of two objects interacting
PS3- through electric or magnetic fields to illustrate the
5 forces between objects and the changes in energy of

the objects due to the interaction.

https://www.nextgenscience.org/pe/hs-ps3-4-energy

https://www.nextgenscience.org/pe/hs-ps3-5-energy

21* Century Learning Expectations:

e Hinsdale students will communicate through
various means
e Hinsdale students will be able to solve problems

Link for 21st Century Learning Expectations



https://www.nextgenscience.org/pe/hs-ps3-1-energy
https://www.nextgenscience.org/pe/hs-ps3-2-energy
https://www.nextgenscience.org/pe/hs-ps3-3-energy
https://www.nextgenscience.org/pe/hs-ps3-4-energy
https://www.nextgenscience.org/pe/hs-ps3-5-energy
http://www.hnhsd.org/~hmhs/?page_id=17
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Enduring Understandings ( ):

e Models can be used to predict the behavior of a
system, but these predictions have limited
precision and reliability due to the assumptions
and approximations inherent in models.

e Energy cannot be created or destroyed—only
moves between one place and another place,
between objects and/or fields, or between
systems.

e Changes of energy and matter in a system can be
described in terms of energy and matter flows
into, out of, and within that system.

e Modern civilization depends on major
technological systems. Engineers continuously
modify these technological systems by applying
scientific knowledge and engineering design
practices to increase benefits while decreasing
costs and risks.

¢ When investigating or describing a system, the
boundaries and initial conditions of the system
need to be defined and their inputs and outputs
analyzed and described using models.

e Cause and effect relationships can be suggested
and predicted for complex natural and human
designed systems by examining what is known
about smaller scale mechanisms within the
system.
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Learning Competencies (engineering practices)

Create Essential Questions (based on these core ideas)

Students will be able to: (NGSS Science and Engineering
practices)

e (reate a computational model or simulation of a

phenomenon, designed device, process, or
system..

e Develop and use a model based on evidence to
illustrate the relationships between systems or
between components of a system.

e Design, evaluate, and/or refine a solution to a
complex real-world problem, based on scientific
knowledge, student-generated sources of
evidence, prioritized criteria, andtradeoff
considerations.

Energy is a quantitative property of a system that depends on
the motion and interactions of matter and radiation within that
system. That there is a single quantity called energy is due to the
fact that a system’s total energy is conserved, even as, within the
system, energy is continually transferred from one object to
another and between its various possible forms.

Conservation of energy means that the total change of energy in
any system is always equal to the total energy transferred into or
out of the system.

Energy cannot be created or destroyed, but it can be transported
from one place to another and transferred between systems.
Mathematical expressions, which quantify how the stored
energy in a system depends on its configuration (e.g. relative
positions of charged particles, compression of a spring) and how
kinetic energy depends on mass and speed, allow the concept of
conservation of energy to be used to predict and describe
system behavior.

The availability of energy limits what can occur in any system.
Energy is a quantitative property of a system that depends on
the motion and interactions of matter and radiation within that
system. That there is a single quantity called energy is due to the
fact that a system’s total energy is conserved, even as, within the
system, energy is continually transferred from one object to
another and between its various possible forms.

These relationships are better understood at the microscopic
scale, at which all of the different manifestations of energy can
be modeled as a combination of energy associated with the
motion of particles and energy associated with the configuration
(relative position of the particles). In some cases the relative
position energy can be thought of as stored in fields (which
mediate interactions between particles). This last concept
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includes radiation, a phenomenon in which energy stored in
fields moves across space.

At the macroscopic scale, energy manifests itself in multiple
ways, such as in motion, sound, light, and thermal energy.
Although energy cannot be destroyed, it can be converted to
less useful forms—for example, to thermal energy in the
surrounding environment.

Criteria and constraints also include satisfying any requirements
set by society, such as taking issues of risk mitigation into
account, and they should be quantified to the extent possible
and stated in such a way that one can tell if a given design meets
them. (secondary)

Energy cannot be created or destroyed, but it can be transported
from one place to another and transferred between systems.
Uncontrolled systems always evolve toward more stable
states—that is, toward more uniform energy distribution (e.g.,
water flows downhill, objects hotter than their surrounding
environment cool down).

When two objects interacting through a field change relative
position, the energy stored in the field is changed.

Performance Task Sample:

50 Foot Solar Balloon
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