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AP Physics B
27 Benchmarks

Physical Sciences

Standard 10: Understands energy’s forms, transformations, and interactions with matter.

SC12.APP.10.1
Investigate the concepts of work and energy provide an alternate description for the motion of an object.

· Work

· Kinetic Energy and the Work-Energy Theorem

· Gravitational and Elastic Potential Energy

· Systems and Energy Conservations

· Conservative and Non-conservative forces

· Power

· Work done by a varying force

SC12.APP.10.2
Describe the properties of solids, liquids and gasses and the factors influencing the motion of fluids.

· States of Matter

· Deformation of Solids

· Density and Pressure

· Variation of Pressure with Depth

· Buoyant Forces and Archimedes Principle

· Fluids in Motion

· Fluid flow continuity

· Bernoulli’s Equation

SC12.APP.10.3
Describe the effects of temperature on solids, liquids and gasses.

· Temperature

· Mechanical Equivalent of Heat

· Thermal Expansion of Solids and Liquids

· Ideal Gas

· Kinetic Theory of Gases

SC12.APP.10.4
Express the various mechanisms of heat transfer in solids, liquids and gasses.

· Heat and Internal Energy

· Calorimetry

· Phase Changes

SC12.APP.10.5
Apply the laws of thermodynamics to thermodynamic systems.

· Work in Thermodynamic Processes

· First Law of Thermodynamics

· Thermodynamic Processes and PV Diagrams

· Second Law of Thermodynamics and Heat Engines

· Entropy

SC12.APP.10.6
Explore the elastic properties of matter and simple harmonic oscillations of a vibrating system.

· Motion of a Pendulum

· Waves

· Frequency, Amplitude, and Wavelength

· Speed of Waves on a String

· Interference of Waves

· Reflection of Waves

SC12.APP.10.7
Examine the properties and applications of compression waves to sound.

· Characteristics of Sound Waves

· Speed of Sound Waves

· Energy and Intensity of Sound Waves

· Doppler Effect

· Interference of Sound Waves

· Standing Waves

· Resonance

· Standing Waves in Air Columns

· Beats

· Quality of Sound

SC12.APP.10.8
Examine the relationship between electric potential and electric energy and its application to the capacitor.
· Potential Difference and Electric Potential

· Point Charges

· Potentials and Charged Conductors

· Equipotential Surfaces

· Capacitance

· Parallel-Plate Capacitor

· Combination of Capacitors

· Energy Stored in a Charged Capacitor

SC12.APP.10.9
Define and apply the properties of voltage, current, resistance and power.
· Electric Current

· Drift Speed

· Current and Voltage Measurements in Circuits

· Resistance and Ohm’s Law

· Resistivity

· Electrical Energy and Power

SC12.APP.10.10
Examine the properties and applications of DC circuits
· Sources of emf

· Resistors in Series

· Resistors in Parallel

· Kirchoff’s Rules

· RC Circuits
SC12.APP.10.11
Describe how electric currents are induced by magnetic fields.
· Induced emf and Magnetic Flux

· Faraday’s Law of Induction

· Motional emf

· Lenz’s Law

SC12.APP.10.12
Explain and apply the properties of light in terms of reflection and refraction.
· Nature of Light

· Reflection and Refraction

· Law of Reflection

· Dispersion

· Huygen’s Principle

· Total Internal Reflection

SC12.APP.10.13
Examine the properties of geometric optics
· Plane Mirrors

· Images Formed by Spherical Mirrors

· Images formed by Reflection

· Thin Lenses and the Lens Equation

· Lens and Mirror Aberrations

SC12.APP.10.14
 Apply the properties of interference and diffraction to optical systems.
· Conditions for Interference

· Young’s Double-Slit Experiment

· Change of Phase due to Reflection

· Interference in Thin Films

· Diffraction

· Single-slit Diffraction

· Diffraction Grating

· Polarization

SC12.APP.10.15
Describe the wave-like properties of particles and the particle-like properties of waves.
· Blackbody Radiation and Planck’s Hypothesis

· Photoelectric Effect and the Particle Theory of Light

· Compton Effect

· Dual Nature of Light and Matter

· Wave Function

· Uncertainty Principle

SC12.APP.10.16
Describe models of the atom and use the models to predict atomic properties.

· Early Models of the Atom

· Atomic Spectra

· Bohr Model of Hydrogen

· Modification of the Bohr Theory

· DeBroglie Waves and the Hydrogen Atom

· Quantum Mechanics and the Hydrogen Atom

SC12.APP.10.17
Describe the properties of the nucleus and nuclear decay process.
· The Nucleus

· Binding Energy

· Radioactivity

· Decay Processes

· Nuclear Reactions

· Fission and Fusion

Standard 11:  Understands forces and motion.  
SC12.APP.11.1
Explain with words and equations motion in one dimension.

· Displacement

· Velocity

· Acceleration

· Motion Diagrams

· Free-falling Objects

SC12.APP.11.2
Use vectors to describe and predict two-dimensional motion.

· Properties of Vectors

· Vector Components

· Displacement, Velocity, and Acceleration in Two-Dimensions

SC12.APP.11.3
State and apply Newton’s laws of motion
· Forces

· Newton’s First Law of Motion

· Newton’s Second Law of Motion

· Newton’s Third Law of Motion

· Applications of Newton’s Laws

· Frictional Forces

SC12.APP.11.4
Describe the motion of bodies that undergo collisions using the principle of impulse and momentum.

· Impulse-Momentum Theorem

· Conservation of Linear Momentum

· Collisions

· Elastic

· Inelastic

· Two-Dimensional

SC12.APP.11.5
Explain with words and equations the factors that produce circular motion.
· Angular Speed and Angular Acceleration

· Comparison Between Angular and Linear Quantities

· Centripetal Acceleration and Force

· Universal Gravitation

· Kepler’s Laws

SC12.APP.11.6
Relate torque and rotational motion.
· Torque

· Conditions of Equilibrium

· Center of Gravity

· Objects in Equilibrium

SC12.APP.11.7
Determine the connection between electric charge, electric forces and electric fields.

· Properties of Electric Charges

· Insulators and Conductors

· Coulomb’s Law

· Electric Fields

· Electrostatic Equilibrium

SC12.APP.11.8
Determine the relationships between magnets, moving charges, magnetic forces and magnetic fields.
· Magnets

· Magnetic Fields

· Magnetic Force on a Current-Carrying Conductor

· Motion of Charged Particles in a Magnetic Field

· Ampere’s Law

· Magnetic Force Between Two Parallel Conductors

· Magnetic Fields of Current Loops and Solenoids

Nature of Science
Standard 12:  Understands the nature of scientific knowledge and inquiry.  
SC12.APP.12.1
Apply the scientific method to laboratory investigations.

SC12.APP.12.2
Communicate results of investigations both orally and in writing.
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