HS.PS-IF Interactions of Forces

HS.PS-IF Interactions of Forces

Students who demonstrate understanding can:

a. Use mathematical expressions to determine the relationship between the variables in Newton’s Law of Gravitation and

Coulomb’s Law, and use these to predict the electrostatic and gravitational forces b n objects. [Assessment Boundary: Only
situations with two objects are predicted.]

b. Use models to demonstrate that electric forces at the atomic scale affect and d ine the structure, properties
(including contact forces), and transformations of matter. [Clarification statement de graphical and computer models. Examples of
properties and transformations of matter can include intermolecular forces, chemical bonding, and enzymeubstra action [Assessment Boundary: Only a qualitative

observations only.]
d. Obtain, evaluate, and communicate information to show th ns inside atomic nuclei

determine which nuclear isotopes are stable, and that the pa an often be predicted
[Clarification Statement: Types of decay in unstable nuclei can include alpha or beta radiation. ndary: Only a qualitative understanding of nuclear interactions is
expected.]

e. Obtain, evaluate, and communicate information te’sh engineers take advantage of the effects of
electrical and magnetic forces in materials to design s through a process of research and
development [Clarification Statement: Designed devices can mcIud magpeti rs, and photo copiers.]

Science and Engineering Practices Crosscutting Concepts

Developing and Using Models Cause and Effect

Modeling in 9-12 builds on K-8 and progresses to usi izi of universal gravitation and Empirical evidence is required to

constructing models to predict and explain relationships between sys /S law provide the mathematical models | differentiate between cause and correlation

their components in the natural and designed worid. ibe and predict the effects of and make claims about specific causes and
= Construct, revise, and use models to predi plai i ips itational and electrostatic forces between effects. Cause and effect relationships can

between systems and their components. (b) be suggested and predicted for complex
Planning and Carrying Out Investigations Forces aka d| ance are explained by fields natural and human designed systems by
pace that can transfer energy examining what is known about smaller
ace. Magnets or changing electric scale mechanisms within the system.
use magnetic fields; electric charges or Systems can be designed to cause a desired

and empirical models. changing magnetic fields cause electric fields. (c) | effect. Changes in systems may have

. = Attraction and repulsion between electric various causes that may not have equal
= Plan and carry out inve : .
designs as part of building.and revising models, explaining phenol :Rigiieat;:;::g?s'cas:gIg::gg:;g?%ns o siitze i [G0]G)6)
(ta(?etlcntg :21;12?123: trobl matter, as well as the contact forces between Connections to Engineering, Technology,
material objects. (b),(e) and Applications of Science
Using Mathematical and = The strong and weak nuclear interactions are
Mathematical and computational, thinkin important inside atomic nuclei—for example, Interdependence of Science,
progresses to using algebraic th'” i they determine the patterns of which nuclear Engineering, and Technology
nonlinear functions including trigono I F isotopes are stable and what kind of decays Science and engineering complement each
logarithms, and computational tools for tatlsp L : occur for unstable ones. (d) other in the cycle known as research and
represent, and model data. Simple comput development (R&D). Many R&D projects
used based on mathematical models of basic‘assumptions, may involve scientists, engineers, and
= Use mathematical expressions to represent phenome i i others with wide ranges of expertise. (e)

Obtaining, Evaluating, and Communicating Information
Obtaining, evaluating, and communicating information in 9-12 builds on 6-8
and progresses to evaluate the validity and reliability of the claims, methods,
and designs.
= Generate, synthesize, communicate, and critique claims, methods and
designs that appear in scientific and technical texts or media reports.

(d).(e)

Connections to other DCIs in this grade-level: HS.ETS-ETSS, HS.ESS-SS, HS.ESS-ES

Articulation to DCIs across grade-levels: MS.PS-IF, MS.PS-FM

Common Core State Standards Connections: [Note: these connections will be made more explicit and complete in future draft releases]

ELA-

RST.9-10.7 Translate quantitative or technical information expressed in words in a text into visual form (e.g., a table or chart) and translate information expressed visually or
mathematically (e.g., in an equation) into words.

RST.11-12.7 Integrate and evaluate multiple sources of information presented in diverse formats and media (e.g., quantitative data, video, multimedia) in order to address a
question or solve a problem.

RST.11-12.8 Evaluate the hypotheses, data, analysis, and conclusions in a science or technical text, verifying the data when possible and corroborating or challenging conclusions
with other sources of information.

WHST.9 Draw evidence from informational texts to support analysis, reflection, and research.
Mathematics —

MP.2 Reason abstractly and quantitatively

MP.4 Model with Mathematics

8.F Define, evaluate, and compare functions.

S.ID Summarize, represent, and interpret data on a single count or measurement variable
F.BF Build a function that models a relationship between two quantities

May 7, 2012 Embargoed until May 11, 2012, 12:00 p.m. EDT Page 1 of 1



