Hinsdale School District Science Curriculum, Fall 2019
Physics: Motion and Stability — Forces and Interactions

High School Physics

Links

Standard: Motion and Stability — Forces and Interactions

HS-PS2-1. Analyze data to support the claim that Newton’s second
law of motion describes the mathematical relationship among the
net force on a macroscopic object, its mass, and its acceleration.

HS-PS2-2. Use mathematical representations to support the claim
that the total momentum of a system of objects is conserved when
there is no net force on the system.

HS-PS2-3. Apply science and engineering ideas to design, evaluate,
and refine a device that minimizes the force on a macroscopic object
during a collision.

HS-PS2-4. Use mathematical representations of Newton’s Law of
Gravitation and Coulomb’s Law to describe and predict the
gravitational and electrostatic forces between objects.

HS-PS2-5. Plan and conduct an investigation to provide evidence that
an electric current can produce a magnetic field and that a changing
magnetic field can produce an electric current.

HS-PS2-6. Communicate scientific and technical information about
why the molecular-level structure is important in the functioning of
designed materials.

https://www.nextgenscience.org/dci-arrangement/hs-ps2-motion-
and-stability-forces-and-interactions

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/dci-arrangement/hs-ps2-motion-and-stability-forces-and-interactions
https://www.nextgenscience.org/dci-arrangement/hs-ps2-motion-and-stability-forces-and-interactions
http://www.hnhsd.org/~hmhs/?page_id=17
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Enduring Understandings (cross cutting concepts):

o Different patterns may be observed at each of the scales
at which a systemis studied and can provide evidence for
causality in explanations of phenomena. (HS-PS2-4)

e Empirical evidence is required to differentiate between
cause and correlation and make claims about specific
causes and effects. (HS-PS2-1),(HS-PS2-5)

e Systems can be designed to cause a desired effect. (HS-
PS2-3)

¢ When investigating or describing a system, the
boundaries and initial conditions of the system need to
be defined. (HS-PS2-2)

e Investigating or designing new systems or structures
requires a detailed examination of the properties of
different materials, the structures of different
components, and connections of components to reveal
its function and/or solve a problem. (HS-PS2-6)

Learning Competencies (engineering practices) Essential Questions (core ideas)

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

e Plan and conduct an investigation individually and e The structure and interactions of matter at the bulk scale
collaboratively to produce data to serve as the basis for are determined by electrical forces within and between
evidence, and in the design: decide on types, how much, atoms. (secondary to HS-PS2-6)
and accuracy of data needed to produce reliable e Newton’s second law accurately predicts changes in the
measurements and consider limitations on the precision motion of macroscopic objects. (HS-PS2-1)
of the data (e.g., number of trials, cost, risk, time), and e Momentum is defined for a particular frame of reference;
refine the design accordingly. (HS-PS2-5) it is the mass times the velocity of the object. (HS-PS2-2)

e Analyze data using tools, technologies, and/or models e If asystem interacts with objects outside itself, the total
(e.g., computational, mathematical) in order to make momentum of the system can change; however, any such
valid and reliable scientific claims or determine an change is balanced by changes in the momentum of
optimal design solution. (HS-PS2-1) objects outside the system. (HS-PS2-2),(HS-PS2-3)
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Use mathematical representations of phenomena to
describe explanations. (HS-PS2-2),(HS-PS2-4)

Apply scientific ideas to solve a design problem, taking
into account possible unanticipated effects. (HS-PS2-3)
Communicate scientific and technical information (e.g.
about the process of development and the design and
performance of a proposed process or system) in
multiple formats (including orally, graphically, textually,

and mathematically). (HS-PS2-6)

Newton’s law of universal gravitation and Coulomb’s law
provide the mathematical models to describe and predict
the effects of gravitational and electrostatic forces
between distant objects. (HS-PS2-4)

Forces at a distance are explained by fields (gravitational,
electric, and magnetic) permeating space that can
transfer energy through space. Magnets or electric
currents cause magnetic fields; electric charges or
changing magnetic fields cause electric fields. (HS-PS2-
4),(HS-PS2-5)

Attraction and repulsion between electric charges at the
atomic scale explain the structure, properties, and
transformations of matter, as well as the contact forces
between material objects. (HS-PS2-6),(secondary to HS-
PS1-1),(secondary to HS-PS1-3)

“Electrical energy” may mean energy stored in a battery
or energy transmitted by electric currents. (secondary to
HS-PS2-5)

Performance Task Sample:

e Recycled Sled Project
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