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Physics unit: NGSS Performance Objectives: Students who demonstrate understanding can: 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. [Assessment Boundary: Assessment is limited to designing and conducting investigations with provided materials and tools.] HS-PS4-2. Evaluate questions about the advantages of using a digital transmission and storage of information. [Clarification Statement: Examples of advantages could include that digital information is stable because it can be stored reliably in computer memory, transferred easily, and copied and shared rapidly. Disadvantages could include issues of easy deletion, security, and theft.]



Magnetism & Electromagnetism



Science & Engineering Practices: Planning and Carrying Out Investigations Planning and carrying out investigations to answer questions or test solutions to problems in 9–12 builds on K8 experiences and progresses to include investigations that provide evidence for and test conceptual, mathematical, physical and empirical models.  Plan and conduct an investigation individually and collaboratively to produce data to serve as the basis for evidence, and in the design: decide on types, how much, and accuracy of data needed to produce reliable measurements and consider limitations onthe precision of the data (e.g., number of trials, cost, risk, time), and refine the design accordingly. Magnetic Striping on the sea floor prove Disciplinary Core Idea: Earth’s internal properties: HS-ESS2-1. Develop a model to illustrate Types of Interactions  Forces at a distance are how Earth’s internal and surface processes operate at different spatial and explained by fields temporal scales to form continental and (gravitational, electric, and ocean-floor features. magnetic) permeating space [Clarification Statement: Emphasis is on that can transfer energy how the appearance of land features (such through space. as mountains, valleys, and plateaus) and sea-floor features (such as trenches,  Magnets or electric currents ridges, and seamounts) are a result of both cause magnetic fields; constructive forces (such as volcanism, electric charges or changing tectonic uplift, and orogeny) and magnetic fields cause electric destructive mechanisms (such as weathering, mass wasting, and coastal fields erosion).] Definitions of Energy [Assessment Boundary: Assessment does “Electrical energy” may mean not include memorization of the details of energy stored in a battery or the formation of specific geographic energy transmitted by electric features of Earth’s surface.] currents.



Additional Objectives: Students who demonstrate understanding can:  Discuss the behavior of magnetic poles that are in the same direction or in the opposite direction. Model or draw the magnetic field pattern around different shapes of current carrying wire.  Explain the relationship between the directions of an electric current, magnetic field and the force they create.  Prove a magnetic field can be created within a non-magnetic but electrically conductive metal using a permanent magnet.  Create a device that moves as a result of an interaction between a current carrying wire and a magnetic field.



Crosscutting Concept: Cause and Effect Empirical evidence is required to differentiate between cause and correlation and make claims about specific causes and effects. Example Activities:  Make A Speaker lab  Magnetism & Electromagnetism Observation Labs
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