
SCHOOL DISTRICT OF THE CHATHAMS

AP Physics 1
Grades 10 & 11

Full Year

Course Overview

AP Physics 1 is an algebra-based, introductory college-level physics course. Students cultivate their
understanding of physics through inquiry-based investigations as they explore these topics: kinematics,
dynamics, circular motion and gravitation, energy, momentum, simple harmonic motion, torque and
rotational motion.

New Jersey Student Learning Standards
The New Jersey Student Learning Standards (NJSLS) can be located at www.nj.gov/education/cccs/2020/.

Physical Science:
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 scientific 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-PS3-1 Create a computational model to calculate the change 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.
HS-PS3-2 Develop and use models to illustrate that energy at the macroscopic scale can be accounted for
as a combination of energy associated with the motions of particles (objects) and energy associated with
the relative positions of particles (objects).
HS-PS3-3 Design, build, and refine a device that works within given constraints to convert one form of
energy into another form of energy.

Earth and Space Science:
HS-ESS1-4 Use mathematical or computational representations to predict the motion of orbiting objects
in the solar system.
HS- ETS1-2 Design a solution to a complex real-world problem by breaking it down into smaller, more
manageable problems that can be solved through engineering.

Technology Standards
9.4.12.IML.7: Develop an argument to support a claim regarding a current workplace or
societal/ethical issue such as climate change (e.g., NJSLSA.W1, 7.1.AL.PRSNT.4).
9.4.12.TL.2: Generate data using formula-based calculations in a spreadsheet and draw
conclusions about the data.
9.4.12.TL.3: Analyze the effectiveness of the process and quality of collaborative environments.

http://www.nj.gov/education/cccs/2020/
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9.3.ST-ET.1 Use STEM concepts and processes to solve problems involving design and/or production.
9.3.ST.2 Use technology to acquire, manipulate, analyze and report data.

Career Ready Practices
CRP2. Apply appropriate academic and technical skills
CRP4. Communicate clearly and effectively and with reason.
CRP6. Demonstrate creativity and innovation.
CRP7. Employ valid and reliable research strategies.
CRP8. Utilize critical thinking to make sense of problems and persevere in solving them.

Interdisciplinary Connections
English Language Arts:
Reading

● RST.9-10.8 Assess the extent to which the reasoning and evidence in a text support the author’s
claim or a recommendation for solving a scientific or technical problem.

● RST.11-12.1 Cite specific textual evidence to support analysis of science and technical texts,
attending to important distinctions the author makes and to any gaps or inconsistencies in the
account.

● 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.

Writing
● WHST.11-12.7 Conduct short as well as more sustained research projects to answer a question

(including a self-generated question) or solve a problem; narrow or broaden the inquiry when
appropriate; synthesize multiple sources on the subject, demonstrating understanding of the
subject under investigation.

● WHST.11-12.8 Gather relevant information from multiple authoritative print and digital sources,
using advanced searches effectively; assess the strengths and limitations of each source in terms of
the specific task, purpose, and audience; integrate information into the text selectively to maintain
the flow of ideas, avoiding plagiarism and overreliance on any one source and following a standard
format for citation.

● WHST.11-12.9 Draw evidence from informational texts to support analysis, reflection, and
research.

Speaking and Listening
● SL.11-12.5 Make strategic use of digital media (e.g., textual, graphical, audio, visual, and interactive

elements) in presentations to enhance understanding of findings, reasoning, and evidence and to
add interest.

Mathematics:
● HSN.Q.A.1 Use units as a way to understand problems and to guide the solution of multi-step

problems; choose and interpret units consistently in formulas; choose and interpret the scale and
the origin in graphs and data displays.

● HSN.Q.A.2 Define appropriate quantities for the purpose of descriptive modeling.
● HSN.Q.A.3 Choose a level of accuracy appropriate to limitations on measurement when reporting

quantities.
● HSA.CED.A.1 Create equations and inequalities in one variable and use them to solve problems.
● HSA.CED.A.2 Create equations in two or more variables to represent relationships between

quantities; graph equations on coordinate axes with labels and scales.
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● HSA.CED.A.4 Rearrange formulas to highlight a quantity of interest, using the same reasoning as in
solving equations.

● HSA.SSE.A.1 Interpret expressions that represent a quantity in terms of its context.
● HSA.SSE.B.3 Choose and produce an equivalent form of an expression to reveal and explain

properties of the quantity represented by the expression.
● HSF-IF.C.7 Graph functions expressed symbolically and show key features of the graph, by hand in

simple cases and using technology for more complicated cases.
● HSS-IS.A.1 Represent data with plots on the real number line (dot plots, histograms, and box

plots).

Units of Study

Unit 1: Kinematics (~45 days)
● How can the motion of objects be predicted and/or explained?
● Can equations be used to answer questions regardless of the questions’ specificity?
● How can the idea of frames of reference allow two people to tell the truth yet have conflicting

reports?
● How can we use models to help us understand motion?
● Why is the general rule for stopping your car “when you double your speed, you must give yourself

four times as much distance to stop?”

Unit 2: Dynamics (~18 days)
● How can the properties of internal and gravitational mass be experimentally verified to be the

same?
● How do you decide what to believe about scientific claims?
● How does something we cannot see determine how an object behaves?
● How do objects with mass respond when placed in a gravitational field?
● Why is the acceleration due to gravity constant on Earth’s surface?
● Are different kinds of forces really different?
● How can Newton’s laws of motion be used to predict the behavior of objects?
● Why does the same push change the motion of a shopping cart more than the motion of a car?

Unit 3: Circular Motion and Gravitation (~20 days)
● How does changing the mass of an object affect the gravitational force?
● Why is a refrigerator hard to push in space?
● Why do we feel pulled toward Earth but not toward a pencil?
● How can the acceleration due to gravity be modified?
● How can Newton’s laws of motion be used to predict the behavior of objects?
● How can we use forces to predict the behavior of objects and keep us safe?
● How is the acceleration of the center of mass of a system related to the net force exerted on the

system? Why is it more difficult to stop a fully loaded dump truck than a small passenger car?

Unit 4: Energy (~8 days)
● How does pushing something give it energy?
● How is energy exchanged and transformed within or between systems?
● How does the choice of system influence how energy is stored or how work is done?
● How does energy conservation allow the riders in the back car of a rollercoaster to have a thrilling

ride?
● How can the idea of potential energy be used to describe the work done to move celestial bodies?
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● How is energy transferred between objects or systems?
● How does the law of conservation of energy govern the interactions between objects and systems?

Unit 5: Momentum (~18 days)
● How does pushing an object change its momentum?
● How do interactions with other objects or systems change the linear momentum of a system?
● How is the physics definition of momentum different from how momentum is used to describe

things in
● everyday life?
● How does the law of the conservation of momentum govern interactions between objects or

systems?
● How can momentum be used to determine fault in car crashes?

Unit 6: Simple Harmonic Motion (~8 days)
● How does a restoring force differ from a “regular” force?
● How does the presence of restoring forces predict and lead to harmonic motion?
● How does a spring cause an object to oscillate?
● How can oscillations be used to make our lives easier?
● How does the law of conservation of energy govern the interactions between objects and systems?
● How can energy stored in a spring be used to create motion?

Unit 7: Torque and Rotational Motion (~20 days)
● How does a system at rotational equilibrium compare to a system in translational equilibrium?
● How does the choice of system and rotation point affect the forces that can cause a torque on an

object or a system?
● How can balanced forces cause rotation?
● Why does it matter where the door handle is placed?
● Why are long wrenches more effective?
● How can an external net torque change the angular momentum of a system?
● Why is a rotating bicycle wheel more stable than a stationary one?
● How does the conservation of angular momentum govern interactions between objects and

systems?
● Why do planets move faster when they travel closer to the sun?

Learning Objectives/Discipline Standards of Practice

Learning Objectives
Unit 1: Kinematics

● Express the motion of an object using narrative, mathematical, and graphical representations.
● Design an experimental investigation of the motion of an object.
● Analyze experimental data describing the motion of an object and be able to express the results of

the analysis using narrative, mathematical, and graphical representations.
● Use representations of the center of mass of an isolated two-object system to analyze the motion of

the system qualitatively and semi-quantitatively.
Unit 2: Dynamics

● Model verbally or visually the properties of a system based on its substructure and relate this to
changes in the system properties over time as external variables are changed

● Apply F= mg   to calculate the gravitational force on an object with mass m in a gravitational field
of strength g in the context of the effects of a net force on objects and systems
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● Make claims about various contact forces between objects based on the microscopic cause of these
forces.

● Explain contact forces (tension, friction, normal, buoyant, spring) as arising from interatomic
electric forces and that they therefore have certain directions.

● Design an experiment for collecting data to determine the relationship between the net force
exerted on an object, its inertial mass, and its acceleration.

● Design a plan for collecting data to measure gravitational mass and inertial mass and to
distinguish between the two experiments.

● Represent forces in diagrams or mathematically using appropriately labeled vectors with
magnitude, direction, and units during the analysis of a situation.

● Analyze a scenario and make claims (develop arguments, justify assertions) about the forces
exerted on an object by other objects for different types of forces or components of forces.

● Challenge a claim that an object can exert a force on itself.
● Describe a force as an interaction between two objects, and identify both objects for any force.
● Construct explanations of physical situations involving the interaction of bodies using Newton’s

third law and the representation of action reaction pairs of forces.
● Use Newton’s third law to make claims and predictions about the action-reaction pairs of forces

when two objects interact.
● Analyze situations involving interactions among several objects by using free-body diagrams that

include the application of Newton’s third law to identify forces.
● Predict the motion of an object subject to forces exerted by several objects using an application of

Newton’s second law in a variety of physical situations, with acceleration in one dimension.
● Design a plan to collect and analyze data for motion (static, constant, or accelerating) from force

measurement, and carry out an analysis to determine the relationship between the net force and
the vector sum of the individual forces.

● Re-express a free-body diagram into a mathematical representation, and solve the mathematical
representation for the acceleration of the object.

● Create and use free-body diagrams to analyze physical situations to solve problems with motion
qualitatively and quantitatively.

● Use representations of the center of mass of an isolated two-object system to analyze the motion of
the system qualitatively and semi-quantitatively.

● Evaluate, using given data, whether all the forces on a system or all the parts of a system have been
identified.

● Apply Newton’s second law to systems to calculate the change in the center-of-mass velocity when
an external force is exerted on the system.

● Use visual or mathematical representations of the forces between objects in a system to predict
whether or not there will be a change in the center-of-mass velocity of that system.

Unit 3: Circular Motion and Gravitation
● Articulate situations when the gravitational force is the dominant force.
● Use Newton’s law of gravitation to calculate the gravitational force that two objects exert on each

other and use that force in contexts other than orbital motion.
● Use Newton’s law of gravitation to calculate the gravitational force between two objects and use

that force in contexts involving orbital motion (for circular orbital motion only in Physics 1)
● Apply F= mg   to calculate the gravitational force on an object with mass m in a gravitational field

of strength g in the context of the effects of a net force on objects and systems.
● Apply g= GM/r^2  to calculate the gravitational field due to an object with mass m, where the field

is a vector directed toward the center of the object of mass m.
● Approximate a numerical value of the gravitational field (g) near the surface of an object from its

radius and mass relative to those of Earth or other reference objects.
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● Design a plan for collecting data to measure gravitational mass and to measure inertial mass and
to distinguish between the two experiments.

● Evaluate, using given data, whether all the forces on a system or whether all the parts of a system
have been identified

● Design a plan to collect and analyze data for motion (static, constant, or accelerating) from force
measurements, and carry out an analysis to determine the relationship between the net force and
the vector sum of the individual forces.

● Re-express a free-body diagram representation into a mathematical representation, and solve the
mathematical representation for the acceleration of the object.

● Create and use free-body diagrams to analyze physical situations to solve problems with motion
qualitatively and quantitatively.

● Express the motion of an object using narrative, mathematical, and graphical representations.
Design an experimental investigation of the motion of an object.

● Analyze experimental data describing the motion of an object and express the results of the
analysis using narrative, mathematical, and graphical representations

● Represent forces in diagrams or mathematically, using appropriately labeled vectors with
magnitude, direction, and units during the analysis of a situation

● Analyze a scenario and make claims (develop arguments, justify assertions) about the forces
exerted on an object by other objects for different types of forces or components of forces.

● Describe a force as an interaction between two objects and identify both objects for any force.
● Construct explanations of physical situations involving the interaction of bodies using Newton’s

third law and the representation of action reaction pairs of forces.
● Use Newton’s third law to make claims and predictions about the action-reaction pairs of forces

when two objects interact.
● Analyze situations involving interactions among several objects by using free-body diagrams that

include the application of Newton’s third law to identify forces.
Unit 4: Energy

● Define open and closed systems for everyday situations and apply conservation concepts for
energy, charge, and linear momentum to those situations.

● Make predictions about the changes in kinetic energy of an object based on considerations of the
direction of the net force on the object as the object moves.

● Use net force and velocity vectors to determine qualitatively whether the kinetic energy of an
object would increase, decrease, or remain unchanged.

● Use force and velocity vectors to determine qualitatively or quantitatively the net force exerted on
an object and qualitatively whether the kinetic energy of that object would increase, decrease, or
remain unchanged.

● Apply mathematical routines to determine the change in kinetic energy of an object given the
forces on the object and the displacement of the object.

● Calculate the total energy of a system and justify the mathematical routines used in the calculation
of component types of energy within the system whose sum is the total energy.

● Predict changes in the total energy of a system due to changes in position and speed of objects or
frictional interactions within the system.

● Make predictions about the changes in the mechanical energy of a system when a component of an
external force acts parallel or antiparallel to the direction of the displacement of the center of
mass.

● Apply the concepts of conservation of energy and the work-energy theorem to determine
qualitatively and/or quantitatively that work done on a two-object system in linear motion will
change the kinetic energy of the center of mass of the system, the potential energy of the systems,
and/or the internal energy of the system
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● Create a representation or model showing that a single object can only have kinetic energy and use
information about that object to calculate its kinetic energy.

● Translate between a representation of a single object, which can only have kinetic energy, and a
system that includes the object, which may have both kinetic and potential energies.

● Calculate the expected behavior of a system using the object model (i.e., by ignoring changes in
internal structure) to analyze a situation. Then, when the model fails, the student can justify the
use of conservation of energy principles to calculate the change in internal energy due to changes
in internal structure because the object is actually a system.

● Describe and make qualitative and/or quantitative predictions about everyday examples of
systems with internal potential energy.

● Make quantitative calculations of the internal potential energy of a system from a description or
diagram of that system.

● Apply mathematical reasoning to create a description of the internal potential energy of a system
from a description or diagram of the objects and interactions in that system.

● Describe and make predictions about the internal energy of systems.
● Calculate changes in kinetic energy and potential energy of a system using information from

representations of that system.
● Design an experiment and analyze data to determine how a force exerted on an object or system

does work on the object or system as it moves through a distance.
● Design an experiment and analyze graphical data in which interpretations of the area under a

force-distance curve are needed to determine the work done on or by the object or system.
● Predict and calculate from graphical data the energy transfer to or work done on an object or

system from information about a force exerted on the object or system through a distance.
● Make claims about the interaction between a system and its environment in which the

environment exerts a force on the system, thus doing work on the system and changing the energy
of the system (kinetic energy plus potential energy).

● Predict and calculate the energy transfer to (i.e., the work done on) an object or system from
information about a force exerted on the object or system through a distance.

Unit 5: Momentum
● Justify the selection of data needed to determine the relationship between the direction of the

force acting on an object and the change in momentum caused by that force.
● Justify the selection of routines for the calculation of the relationships between changes in

momentum of an object, average force, impulse, and time of interaction.
● Predict the change in momentum of an object from the average force exerted on the object and the

interval of time during which the force is exerted.
● Analyze data to characterize the change in momentum of an object from the average force exerted

on the object and the interval of time during which the force is exerted.
● Design a plan for collecting data to investigate the relationship between changes in momentum

and the average force exerted on an object over time.
● Calculate the change in linear momentum of a two-object system with constant mass in linear

motion from a representation of the system (data, graphs, etc.).
● Analyze data to find the change in linear momentum for a constant-mass system using the product

of the mass and the change in velocity of the center of mass.
● Apply mathematical routines to calculate the change in momentum of a system by analyzing the

average force exerted over a certain time on the system.
● Perform an analysis on data presented as a force-time graph and predict the change in momentum

of a system.
● Define open and closed systems for everyday situations and apply conservation concepts for

energy, charge, and linear momentum to those situations
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● Make qualitative predictions about natural phenomena based on conservation of linear
momentum and restoration of kinetic energy in elastic collisions.

● Apply the principles of conservation of momentum and restoration of kinetic energy to reconcile a
situation that appears to be isolated and elastic, but in which data indicate that linear momentum
and kinetic energy are not the same after the interaction, by refining a scientific question to
identify interactions that have not been considered. Students will be expected to solve qualitatively
and/or quantitatively for one-dimensional situations and qualitatively in two-dimensional
situations.

● Apply mathematical routines appropriately to problems involving elastic collisions in one
dimension and justify the selection of those mathematical routines based on conservation of
momentum and restoration of kinetic energy.

● Design an experimental test of an application of the principle of the conservation of linear
momentum, predict an outcome of the experiment using the principle, analyze data generated by
that experiment whose uncertainties are expressed numerically, and evaluate the match between
the prediction and the outcome.

● Classify a given collision situation as elastic or inelastic, justify the selection of conservation of
linear momentum and restoration of kinetic energy as the appropriate principles for analyzing an
elastic collision, solve for missing variables, and calculate their values.

● Qualitatively predict, in terms of linear momentum and kinetic energy, how the outcome of a
collision between two objects changes depending on whether the collision is elastic or inelastic.

● Plan data-collection strategies to test the law of conservation of momentum in a two-object
collision that is elastic or inelastic and analyze the resulting data graphically.

● Apply the conservation of linear momentum to a closed system of objects involved in an inelastic
collision to predict the change in kinetic energy.

● Analyze data that verify conservation of momentum in collisions with and without an external
frictional force.

● Classify a given collision situation as elastic or inelastic, justify the selection of conservation of
linear momentum as the appropriate solution method for an inelastic collision, recognize that
there is a common final velocity for the colliding objects in the totally inelastic case, solve for
missing variables, and calculate their values.

● Predict the velocity of the center of mass of a system when there is no interaction outside of the
system but there is an interaction within the system (i.e., the student simply recognizes that
interactions within a system do not affect the center-of-mass motion of the system and is able to
determine that there is no external force).

Unit 6: Simple Harmonic Motion
● Predict which properties determine the motion of a simple harmonic oscillator and what the

dependence of the motion is on those properties.
● Design a plan and collect data in order to ascertain the characteristics of the motion of a system

undergoing oscillatory motion caused by a restoring force.
● Analyze data to identify qualitative and quantitative relationships between given values and

variables (i.e., force, displacement, acceleration, velocity, period of motion, frequency, spring
constant, string length, mass) associated with objects in oscillatory motion and use those data to
determine the value of an unknown.

● Construct a qualitative and/ or quantitative explanation of oscillatory behavior given evidence of a
restoring force.

● Calculate the expected behavior of a system using the object model (i.e., by ignoring changes in
internal structure) to analyze a situation. Then, when the model fails, the student can justify the
use of conservation of energy principles to calculate the change in internal energy due to changes
in internal structure because the object is actually a system.
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● Describe and make qualitative and/or quantitative predictions about everyday examples of
systems with internal potential energy.

● Make quantitative calculations of the internal potential energy of a system from a description or
diagram of that system.

● Apply mathematical reasoning to create a description of the internal potential energy of a system
from a description or diagram of the objects and interactions in that system.

● Describe and make predictions about the internal energy of systems.
● Calculate changes in kinetic energy and potential energy of a system using information from

representations of that system
Unit 7: Torque and Rotational Motion

● Express the motion of an object using narrative, mathematical, and graphical representations.
● Use representations of the relationship between force and torque.
● Compare the torques on an object caused by various forces.
● Estimate the torque on an object caused by various forces in comparison with other situations.
● Design an experiment and analyze data testing a question about torques in a balanced rigid

system.
● Calculate torques on a two-dimensional system in static equilibrium by examining a

representation or model (such as a diagram or physical construction).
● Make predictions about the change in the angular velocity about an axis for an object when forces

exerted on the object cause a torque about that axis.
● Plan data-collection and analysis strategies designed to test the relationship between a torque

exerted on an object and the change in angular velocity of that object about an axis.
● Predict the behavior of rotational collision situations by the same processes that are used to

analyze linear collision situations using an analogy between impulse and change of linear
momentum and angular impulse and change of angular momentum.

● In an unfamiliar context or using representations beyond equations, justify the selection of a
mathematical routine to solve for the change in angular momentum of an object caused by torques
exerted on the object.

● Plan data-collection and analysis strategies designed to test the relationship between torques
exerted on an object and the change in angular momentum of that object

● Describe a representation and use it to analyze a situation in which several forces exerted on a
rotating system of rigidly connected objects change the angular velocity and angular momentum of
the system.

● Plan data-collection strategies designed to establish that torque, angular velocity, angular
acceleration, and angular momentum can be predicted accurately when the variables are treated
as being clockwise or counterclockwise with respect to a well-defined axis of rotation, and refine
the research question based on the examination of data.

● Describe a model of a rotational system and use that model to analyze a situation in which angular
momentum changes due to interaction with other objects or systems.

● Plan a data-collection and analysis strategy to determine the change in angular momentum of a
system and relate it to interactions with other objects and systems.

● Use appropriate mathematical routines to calculate values for initial or final angular momentum,
or change in angular momentum of a system, or average torque or time during which the torque is
exerted in analyzing a situation involving torque and angular momentum.

● Plan a data-collection strategy designed to test the relationship between the change in angular
momentum of a system and the product of the average torque applied to the system and the time
interval during which the torque is exerted.

● Make qualitative predictions about the angular momentum of a system for a situation in which
there is no net external torque.
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● Make calculations of quantities related to the angular momentum of a system when the net
external torque on the system is zero.

● Describe or calculate the angular momentum and rotational inertia of a system in terms of the
locations and velocities of objects that make up the system. Use qualitative reasoning with
compound objects and perform calculations with a fixed set of extended objects and point masses.

Discipline Specific Standards of Practice
AP Physics 1

● Modeling
○ Use representations and models to communicate scientific phenomena and solve scientific

problems.
● Mathematical Routines

○ Use mathematics appropriately.
● Scientific Questioning

○ Engage in scientific questioning to extend thinking or guide investigations.
● Experimental Methods

○ Plan and implement data collection strategies in relation to a particular scientific question.
● Data Analysis

○ Perform data analysis and evaluation of evidence.
● Argumentation

○ Work with scientific explanations and theories.
● Making Connections

○ Connect and relate knowledge across various scales, concepts, and representations in and
across domains.

Science and Engineering Practices
● Plan and Carryout and Investigation

○ Identify or pose a testable question based on observations, data or a model
● Constructing Explanations and Designing Solutions
● Using Mathematics and Computational Thinking

○ Using data to evaluate a hypothesis
○ Perform mathematical equations in the curriculum

● Analyzing and Interpreting Data
● Developing and Using Models

○ Describe characteristics of a biological concept, process or model represented visually
● Engaging in Argument from Evidence

○ Making a scientific claim
○ Provide reasoning to justify a claim by connecting evidence to biological theories

● Asking Questions and Defining Problems
● Obtaining, Evaluating, and Communicating Information

Crosscutting Concepts
● Structure and Function
● Stability and Change
● Systems and System Models
● Energy and Matter
● Scale, Proportion, and Quantity
● Cause and effect

Instructional Resources and Materials
Whole class resources have been identified with an asterisk.
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Resources
● Textbook - Physics Cutnell & Johnson 7th edition volume I
● Wilson, Buffa, Lou. College Physics, 3rd ed. Upper Saddle River, New Jersey; Prentice Hall, 2007.
● Hieggelke, Curtis, David Maloney, and Stephen Kanim. Newtonian Tasks Inspired by Physics

Education Research: nTIPERs. Upper Saddle River, NJ: Pearson, 2012.
● Hieggelke, Curtis, David Maloney, Tomas O’Kuma, and Stephen Kanim. E&M TIPERs: Electricity &

Magnetism Tasks. Upper Saddle River, NJ: Pearson, 2006.
● O’Kuma, Maloney, Hieggelke. Ranking Task Exercises in Physics. San Francisco, CA;

Addison-Wesley, 2003.
● Hieggelke, Maloney, Kanim, and O’Kuma. TIPERs: Sensemaking Tasks for Introductory Physics.

Upper Saddle River, NJ: Pearson, 2015.
● Leonard, Dufresne, Gerace, Mestre. Minds On Physics. Dubuque, IA; Kendall/Hunt, 1999.
● PhET Interactive Simulations; https://phet.colorado.edu/
● Google Sites and Drive and Schoology will be used to communicate with students regularly and

distribute course materials, including video help, study guides, electronic resources, etc.

Materials
● Various PASCO probeware
● Desktop computers with PASCO 850 Interface

Benchmark Tasks
● Unit 1 Labs

○ Constant Velocity:  Analyzing Motion of Tumble Buggy
○ Constant Acceleration:  Analyzing Motion Along an Incline
○ Projectile Launch

● Unit 2 Labs
○ Newton’s 2nd Law
○ Static & Kinetic Friction
○ Inclined plane using a force sensor

● Unit 3 Labs:
○ Whirly-gig
○ Determining Mass of Planets Using Period & Orbital Radius of Moons

● Unit 4 Labs:
○ Human Work & Power
○ Spring Launch to Ceiling
○ Hooke’s Law
○ Energy Transformation for Cart on Incline
○ Modified Atwood’s Machine Using Friction Box

● Unit 5 Labs:
○ Collisions (inelastic, elastic, explosion)
○ Impulse

● Unit 6 Labs
○ Pendulum
○ Oscillating Springs

● Unit 7 Labs
○ Balancing Meter Stick (Torque)
○ Determining Rotational Inertia Coefficient for Rolling Objects
○ Rotation Apparatus
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Assessment Strategies
Assessment is designed to measure a student’s mastery of a course standard and learning objective.
Assessment can be used for both instructional purposes (formative assessment) and for evaluative
purposes (summative assessment).

The following is a general list of the many forms assessment may take in learning.
● Tests
● Quizzes
● Laboratory Investigations
● Unit Assessments
● Projects

○ Physics Olympics
○ Conqueror of the Hill
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