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MMoonnrrooee  TToowwnnsshhiipp  SScchhoooollss  
Mission and Goals 

 

 
The mission of the Monroe Township School District, a unique multi-generational community, is to 
collaboratively develop and facilitate programs that pursue educational excellence and foster 
character, responsibility, and life-long learning in a safe, stimulating, and challenging environment to 
empower all individuals to become productive citizens of a dynamic, global society. 
 

Mission 

Goals 
 

To have an environment that is conducive to learning for all individuals. 
 
To have learning opportunities that are challenging and comprehensive in order to stimulate the 
intellectual, physical, social and emotional development of the learner. 
 
To procure and manage a variety of resources to meet the needs of all learners. 
 
To have inviting up-to-date, multifunctional facilities that both accommodate the community and are 
utilized to maximum potential.  
 
To have a system of communication that will effectively connect all facets of the community with the 
Monroe Township School District. 
 
To have a staff that is highly qualified, motivated, and stable and that is held accountable to deliver a 
safe, outstanding, and superior education to all individuals. 
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INTRODUCTION, PHILOSOPHY OF EDUCATION, AND EDUCATIONAL GOALS 

 
Philosophy 

 
  Our philosophy is to provide students with a multitude of opportunities in which they can experience a quality education.  While our 
educational programs take into account the physical, social, and emotional needs of our students, the primary educational focus 
continues to be largely academic in nature.  We believe that students learn best when they are able to actively construct meaning.  
Science is a process, a way of thinking about and investigating the world in which we live.  Emphasis in science is placed on students 
being actively engaged in real-life problem solving.  We believe that learning is best experienced when it is student-centered and 
challenges the capacity to hypothesize, theorize and clearly articulate responses.  We recognize that students come to school with prior 
knowledge and pre-existing assumptions about the world around them.  We believe that the science curriculum should be problem 
and/or scenario based and allow students to interact with the content. 
 

The curriculum represents the expressions of educational ideas in practice.  Our curriculum is guided by the use of essential 
Questions and Big Ideas that help facilitate student-thought and content integration.  As our students continue to grow in an 
interconnected and changing world, it is our belief that they must become equipped to be global citizens by learning skills of effective 
cooperation and collaboration for global problem solving. 
 
 
 
 

Educational Goals 
 

 Honors Laboratory Physics is a rigorous mathematically based course that will develop problem solving skills.  Students will 
investigate areas of Mechanics, Electricity, and Optics. 
 
Building upon prior knowledge and skills, students will be able to: 
 

1. Analyze forces and moving objects. 
 

2. Describe and analyze energy transformations. 
 

3. Use models to represent systems and make predictions. 
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New Jersey State Department of Education  
Core Curriculum Content Standards 

 
 
A note about Science Standards and Cumulative Progress Indicators. 
 
The New Jersey Core Curriculum Content Standards for Science were revised in 2002. The Cumulative Progress Indicators (CPI's) 
referenced in this curriculum guide refer to these new standards and may be found in the Curriculum folder on the district servers.  A 
complete copy of the new Core Curriculum Content Standards for Science may also be found at:  
http://www.nj.gov/education/cccs/s5_science.pdf 

http://www.nj.gov/education/cccs/s5_science.pdf�
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Honors Laboratory Physics 
 

Scope and Sequence 
 

Quarter I 
I. Motion in 1 Dimension 
Big Idea: Analyze the motion of various objects and relate motion to sports and 
rockets in space. 
 

a.   Attributes & Classification

b.   

: Define speed and velocity and distinguish 
between them.  Define acceleration and relate acceleration to a change in 
velocity. 

Function

c.   

: Calculate the speed and velocity of a moving object.  Apply 
kinematic equations to calculate distance, time, or velocity under 
conditions of constant acceleration. Relate the motion of a freely falling 
body to motion with constant acceleration and apply kinematic equations. 

Models

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

: Construct and interpret graphs of position versus time and 
velocity versus time. 

II. Two-Dimensional Motion & Vectors 
Big Idea:  Analyze the motion of various objects and relate vectors to the 
motion of projectiles. 
 

a.   Attributes & Classification

b.   

: Define and distinguish between scalar and 
vector quantities.  Distinguish between the head and tail of a vector.  
Explain the properties of a projectile. 

Models

c.  

: Add vectors together head to tail to find the resultant and its 
direction.  Use a ruler and protractor to measure the resultant and 
direction.  Draw diagrams to analyze the motion of a projectile. 

Function: Use the Pythagorean Theorem and trigonometric functions to 
calculate the resultant of vectors added together at various angles. Use 
kinematic equations to calculate distance, time, or velocity for projectiles. 
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Quarter II 
III. Forces and the Laws of Motion 
Big Idea:  Analyze the forces acting on objects on different surfaces and in the 
air. Use this to predict the motion of athletes, sporting equipment, and motor 
vehicles. 
 

a.   Attributes & Classification

b.   

: Define force and distinguish between force 
applied, force of friction, normal force, and gravitational force (weight). 
Distinguish between mass and weight and compare each on Earth to that 
on other planets.  Define coefficient of friction and compare them for 
various surfaces.       

Models

c.   

: Define Newton’s 3 Laws of Motion and apply them to interactions 
of various bodies. Represent forces acting on a body using free-body 
diagrams. 

Function: Apply Newton’s 2nd

IV. Work and Energy 

 Law to calculate the acceleration of a 
moving body.  Analyze bodies on inclined planes and forces applied in 
two dimensions.  Use coefficients of friction to calculate frictional force. 

Big Idea:  Use work, energy conservation, and power to predict the motion of 
various objects such as springs and amusement park rides. 
 

a.   Attributes & Classification

b.   

: Define kinetic energy, gravitational potential 
energy, and elastic potential energy and distinguish between them.  
Define work and power and relate them. 

Models
c.   

: Draw free-body diagrams including the direction of displacement.   
Systems

d.   

: Identify non-mechanical and mechanical energy transformations 
for a given system.  Understand that mechanical energy transformations 
occur as the position and speed of an object change and the total 
mechanical energy is conserved in the absence of friction.  Understand 
that total mechanical energy is not conserved in the presence of friction 
and relate this to the work-energy theorem. 

Function

V. Momentum and Collisions 

: Calculate the work done on a moving object.  Calculate kinetic 
energy and gravitational potential energy. Calculate elastic potential 
energy using Hooke’s Law.  Apply conservation of mechanical energy to 
calculate the position or speed of an object.  Apply the work-energy 
theorem to determine the energy lost or gained by a system.  Relate 
energy, time, and power to each other. 

Big Idea: Analyze interactions between moving and stationary objects and 
relate to pool ball collisions and car crashes. 
 

a.   Attributes & Classification

b.   

: Define impulse and momentum and relate 
impulse to a change in momentum.  Define and distinguish between 
elastic, inelastic, and perfectly inelastic collisions. 

Models

c.   

: Draw a before and after diagram of a two dimension collision or 
interaction to analyze conservation of momentum. 

Function

 
 
 
 
 
 
 
 
 
 

: Apply the impulse-momentum theorem to relate stopping force 
to stopping time.  Apply conservation of momentum to calculate the final 
velocity of an object in a two dimension elastic or inelastic collision.  Use 
energy conservation to identify the type of collision. 
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Quarter III 
VI. Rotational Motion and the Law of Gravity 
Big Idea: Analyze the motion of rotating bodies and relate it to motion of 
circular amusement park rides, banked curves, pendulums, and the solar 
system. 
 

a.   Attributes

b.   

:  Define centripetal and determine which force causes circular 
motion in various situations.  Distinguish between linear and angular 
displacement, speed, and acceleration.  Explain how the apparent 
existence of a centrifugal force in a turning car can be explained as inertia 
resisting the centripetal force.  Define Newton’s Universal Law of 
Gravitation and understand that it can be applied to any two objects with 
mass. 

Models

c.   

: Draw a free-body diagram representing all forces and the 
centripetal acceleration, centripetal force, and tangential velocity. 

Function

VII. Rotational Equilibrium 

: Calculate angular displacement, speed, and acceleration.    
Apply angular quantities to rotational kinematic equations. Understand the 
relationships between linear and angular quantities.  Identify and 
calculate the force that maintains circular motion such as the frictional 
force, normal force, and tension.  Apply Newton’s universal law of 
gravitational force between two masses.   

Big Idea: Analyze the motion of rotating bodies and bodies in equilibrium 
relating torque to see-saws and wheels. 
 

a.   Attributes

b.   

: Define torque and fulcrum.  Identify the center of mass of an 
object. Distinguish between mass and moment of inertia.  Understand 
that zero net force and zero net torque are requirements for rotational 
equilibrium. 

Models

c.   

: Draw a free-body diagram to analyze the torques acting on an 
object. 

Function

VIII. Electric Forces and Fields 

: Calculate the torque acting on an object.  Apply the 
requirements of rotational equilibrium to solve problems. 

Big Idea: Analyze the forces acting on and fields surrounding charged bodies 
and relate them to lightning. 
 

a.   Structure

b.   

: Understand the structure of an atom and that electrons can be 
easily removed.  Explain that insulators do not allow electrons to flow 
easily while conductors do. 

Classification

c.   

: Classify objects as conductors or insulators.  Distinguish 
between charging by grounding, contact, induction, and polarization for 
conductors and insulators. 

Models

d.   

: Draw before and after charge diagrams to analyze charge 
conservation and charge transfer.  Draw a diagram representing all 
electric forces acting on one or more point charges arranged in two 
dimensions.  Draw electric field diagrams between three point charges.  
Apply the idea of a Faraday cage to explain why it is safe to be inside a 
car while it is struck by lightning. 

Function

 
 
 
 

: Apply Coulomb’s Law to determine the net electric force acting 
on a point charge with forces acting in two dimensions.  Calculate the 
electric field strength at a specified point with electric fields in two 
dimensions. 

IX. Electric Energy and Capacitance 
Big Idea: Relate energy transformations to the function of a battery and a 
capacitor.  Understand the applications to the operation of camera flashes.  
 

a.   Attributes

b.   

:  Define electric potential energy, electric potential, and 
potential difference relating each to the function of a battery.  Define 
capacitance and relate it to the storage of electrical potential energy in the 
form of separated charges. 

Models

c.   

:  Draw diagrams to represent the distribution of charge on a 
capacitor and the electric field between them. 

Function

 

: Calculate the voltage of a power source given the charge and 
increase in energy. Calculate the capacitance of various devices. 
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Quarter IV 
X. Current and Resistance 
Big Idea: Explain how charge flow and power relate to running electrical 
appliances. 
 

a.   Attributes

b.   

: Differentiate between direct current and alternating current.  
Explain the factors that affect resistance. 

Models

c.   

: Discover how to light a light bulb using only one bulb, wire, and 
battery. 

Structure
d.   

: Explain the structure of a light bulb. 
Function

XI. Circuit and Circuit Elements 

: Solve problems relating current, charge, and time.  
Demonstrate that moving charges produce a magnetic field.  Calculate 
resistance, current, and potential difference using Ohm’s Law.  Relate 
electrical power to mechanical power.  Calculate the cost of running an 
appliance. 

Big Idea:  Relate series and parallel circuits to household wiring. 
 

a.   Attributes

b.   

: Define and distinguish between a series circuit and parallel 
circuit.   

Models
c.   

: Interpret and construct schematic diagrams. 
Function

XII. Light and Reflection 

: Analyze series, parallel, and complex series-parallel 
combination circuits by calculating the equivalent resistance and applying 
Ohm’s Law to find unknown values of each circuit element. 

Big Idea:  Understand how light reflects off mirrors and the image it produces. 
 

a.   Attributes

b.   

: Identify the properties of a transverse wave including 
amplitude, wavelength, frequency, and period. Understand that 
electromagnetic waves in a vacuum travel at a constant speed.  Explain 
the characteristics of virtual and real images. 

Models

c.   

: Draw and label the properties of an electromagnetic wave to 
relate properties to the type of electromagnetic radiation and the intensity 
of the radiation.  Analyze ray diagrams to predict the image height and 
location. 

Function

 

:  Analyze reflection using the law of reflection.  Calculate image 
distance using the mirror equation.  Determine image magnification from 
the relationships between image and object height and image and object 
distance. 

XIII. Refraction 
Big Idea:  Understand how light travels through various mediums and how this 
causes optical phenomena (mirages, rainbows, fiber optics, prisms). 
 

a.   Attributes

b.   

: Define index of refraction and compare values for different 
mediums.  Distinguish between angle of incidence and angle of refraction.  
Define total internal reflection and critical angle.  Distinguish between 
converging and diverging lenses. 

Models

c.   

: Analyze ray diagrams to label the angle of incidence and angle of 
refraction.  Analyze ray diagrams to predict the image height and location. 

Function

 

: Relate index of refraction to the speed of light in a vacuum and 
medium.  Analyze Snell’s Law to predict the angle of refraction.  Calculate 
the critical angle that causes total internal reflection.  Calculate image 
distance using the thin-lens equation.   
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Curriculum Management System 
Grade Level/Subject

Big Idea: Analyze the motion of various objects and relate motion to sports and rockets in space. 
:  

11/Laboratory Physics 
Topic: Motion in 1 Dimension 

Goal 1: The student will be able to describe and complete calculations for motion at a constant 
 velocity and acceleration. 

Objectives / Cluster Concepts / 
Cumulative Progress Indicators 
(CPI's) 
The student will be able to: 

Essential Questions 
Sample Conceptual Understandings 

Instructional Tools / Materials / Technology / 
Resources / Learning Activities / 
Interdisciplinary Activities / Assessment Model 

11 1.1. Define speed and velocity 
and distinguish between 
them. (5.7.12.A.1) 

 
1.2. Define acceleration and 

relate acceleration to a 
change in velocity. 
(5.7.12.A.1) 

 
1.3. Calculate the speed and 

velocity of a moving object.  
(5.7.12.A.1) 

 
1.4. Apply kinematic equations 

to calculate distance, time, 
or velocity under conditions 
of constant acceleration. 
(5.7.12.A.1) 

 
1.5. Relate the motion of a freely 

falling body to motion with 
constant acceleration and 
apply kinematic equations. 
(5.7.12.A.1) 

 
1.6. Construct and interpret 

graphs of position versus 
time and velocity versus 
time.  (5.3.12.D.1) 

• Why is analyzing the speed of an object or athlete 
essential to some sports? 

 
 
• How would you determine if a dog is running at a 

constant speed? 
 
 
• How can police use skid marks to analyze the motion 

of a car? 
 
 
• What would be the effects of eliminating acceleration 

and deceleration lanes on NJ highways if any? 
 
 
• List 2 different experiences in which you have been in 

the presence of air resistance and explain how that 
situation might have changed if air were not present. 

 
 
• How would you analyze the motion of a rocket being 

launched or landing and why might it be important to 
analyze this motion? 

 

NOTE:  The assessment models provided in this 
document are suggestions for the teacher. If the 
teacher chooses to develop his/her own model, 
it must be of equal or better quality and at the 
same or higher cognitive levels (as noted in 
parentheses).  
Depending upon the needs of the class, the 
assessment questions may be answered in the 
form of essays, quizzes, mobiles, PowerPoint, 
oral reports, booklets, or other formats of 
measurement used by the teacher. 
Completed student work will be assessed  
through the use of a variety of evaluative criteria 
including but not limited to rubrics. 
 
Learning Activity #1: 
Tell students to imagine that they work for a car 
manufacturing company.  It is their job to determine 
if the cars speedometer is working correctly (only 
they will not actually have a speedometer).  
Develop an experiment to determine if a car is 
moving at a constant speed or changing speed. 
Students may use meter sticks, stopwatches, 
masking tape, and sand bags to take 
measurements that will be shown in a data table.  
 

 Analyze and represent data using the following 
methods: 

- verbal representation 
- pictorial representation 
- graphical representation 
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Curriculum Management System 
Grade Level/Subject

Big Idea: Analyze the motion of various objects and relate motion to sports and rockets in space. 
:  

11/Laboratory Physics 
Topic: Motion in 1 Dimension 

Goal 1: The student will be able to describe and complete calculations for motion at a constant 
 velocity and acceleration. 

Objectives / Cluster Concepts / 
Cumulative Progress Indicators 
(CPI's) 
The student will be able to: 

Essential Questions 
Sample Conceptual Understandings 

Instructional Tools / Materials / Technology / 
Resources / Learning Activities / 
Interdisciplinary Activities / Assessment Model 

Draw a conclusion from the data to determine if the 
car moved at a constant or changing speed.  
Students will present their findings via whiteboard. 

(Analysis, Evaluation, Synthesis) 
 

Assessment Model #1: 
Tell students to imagine that they are athletes in 
training.  Instead of performing regular ladder 
sprints, students are allowed to walk, skip, hop, 
leap, or whatever they like.  However, students 
must move at a constant speed in any one given 
direction.  Students will then calculate each speed 
they move at and their velocity for the entire sprint. 
Students may use meter sticks, stopwatches, 
masking tape, and sand bags to take 
measurements. 
A formal lab report will be turned in including: 
 - objective, materials, procedure 
 - data table 
 - position vs time graph 
 - velocity vs time graph 
 - analysis 
 - calculations of speed and velocity 
 - conclusion 
(Analysis, Evaluation, Application) 
 
Learning Activity #2:   
Tell students to imagine they are boxers.  They 
must have excellent reaction time and hand-eye 
coordination.  Their coach wants to measure and 
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Curriculum Management System 
Grade Level/Subject

Big Idea: Analyze the motion of various objects and relate motion to sports and rockets in space. 
:  

11/Laboratory Physics 
Topic: Motion in 1 Dimension 

Goal 1: The student will be able to describe and complete calculations for motion at a constant 
 velocity and acceleration. 

Objectives / Cluster Concepts / 
Cumulative Progress Indicators 
(CPI's) 
The student will be able to: 

Essential Questions 
Sample Conceptual Understandings 

Instructional Tools / Materials / Technology / 
Resources / Learning Activities / 
Interdisciplinary Activities / Assessment Model 

improve their reaction time and compare it to that of 
the opponents.  Each group must devise an 
experiment to measure reaction time using only a 
meter stick.  Each group member will perform 3 
trials and take the average value.  Students should 
calculate their reaction time and then compare it to 
that of their peers (opponents). 
Next, tell students they are basketball players trying 
to improve their hang time.  They will find a clearing 
on a wall in the classroom, jump, place a piece of 
masking tape on the wall at the highest point, then 
come back to the ground.  They will perform 3 trials, 
measuring their displacement for each and using 
that value to calculate their hang time.  They should 
compare their hang times to that of their peers. 
(Application, Analysis, Evaluation) 
 
Assessment Model #2: 
Tell students to imagine they are scientists who 
want to verify that the acceleration due to gravity at 
the surface of the earth is 9.81 m/s2

 

.  Students 
should work in groups of four for this task.  
Introduce students to the Data Studio program and 
PASCO equipment.  Explain how a photogate is 
used to create a graph on the computer and how 
the trendline can be analyzed.  Students should 
complete ten trials of dropping the picket fence and 
analyzing the graphs.  Students should analyze 
their results and draw conclusions from their data. 
Distribute Picket Fence Lab to students. 
(Analysis, Evaluation) 
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Curriculum Management System 
Grade Level/Subject

Big Idea: Analyze the motion of various objects and relate vectors to the motion of projectiles. 
 :  

11/Laboratory Physics Topic: Motion in 2 Dimensions and Vectors 

Goal 2: The student will be able to describe and complete calculations for two-dimensional motion and 
 vectors. 

Objectives / Cluster Concepts / 
Cumulative Progress Indicators 
(CPI's) 
The student will be able to: 

Essential Questions 
Sample Conceptual Understandings 

Instructional Tools / Materials / Technology / 
Resources / Learning Activities / 
Interdisciplinary Activities / Assessment Model 

12 2.1. Define and distinguish 
between scalar and vector 
quantities.  (5.3.12.B.1) 

 
2.2. Distinguish between the 

head and tail of a vector. 
(5.3.12.B.1) 

 
2.3. Explain the properties of a 

projectile. (5.7.12.A.1) 
 
2.4. Add vectors together head 

to tail to find the resultant 
and its direction. 
(5.3.12.B.1) 

  
2.5. Use a ruler and protractor to 

measure the resultant and 
direction. (5.3.12.B.1) 

 
2.6. Draw diagrams to analyze 

the motion of a projectile. 
(5.7.12.A.1) 

 
2.7. Use the Pythagorean 

Theorem and trigonometric 
functions to calculate the 
resultant of vectors added 
together at ninety degree 
angles.  (5.3.12.B.1) 

 

• How can wind affect the flight of an airplane? 
 
 
• How are projectiles imperative to some sports? 
 
 
• Why is projectile motion analysis important to a 

skydiver? 

Learning Activity #1: 
Tell students to image they are engineers who need 
to measure the height of a bridge but it is too 
difficult to take a direct measurement.  Instruct 
students to devise an experiment that utilizes 
vectors to determine the height of one of their lab 
partners indirectly.  The method should be 
transferable so the engineer can measure the 
bridge height.  Students should record their data in 
a table and turn in their data, calculations, and 
results. (Analysis, Synthesis, Evaluation) 
 
Assessment Model #1: 
Tell students to imagine they are completing a word 
puzzle in a treasure hunt fashion.  The lab will be 
completed in the MTHS auditorium.  Give each 
group of students the coordinates of a chair in the 
auditorium to use as an origin.  Then give students 
sets of vectors to add together.  Each set of vectors 
will lead students to a new chair and therefore a 
new letter.  If students add all sets of vectors 
together correctly, the gathered letters should spell 
out the name of a scientist. (Application, Analysis) 
 
Learning Activity #2: 
Tell students to imagine they are tossing a water 
balloon to a partner.  Instruct students to toss a 
bean bag (a water balloon substitute) so that it has 
maximum hang time.  Students will measure the 
hang time with a stopwatch and measure the 
horizontal displacement with a measuring tape.  
Students will analyze their throw and be graded on 
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Curriculum Management System 
Grade Level/Subject

Big Idea: Analyze the motion of various objects and relate vectors to the motion of projectiles. 
 :  

11/Laboratory Physics Topic: Motion in 2 Dimensions and Vectors 

Goal 2: The student will be able to describe and complete calculations for two-dimensional motion and 
 vectors. 

Objectives / Cluster Concepts / 
Cumulative Progress Indicators 
(CPI's) 
The student will be able to: 

Essential Questions 
Sample Conceptual Understandings 

Instructional Tools / Materials / Technology / 
Resources / Learning Activities / 
Interdisciplinary Activities / Assessment Model 

2.8. Use kinematic equations to 
calculate distance, time, or 
velocity for projectiles. 
(5.7.12.A.1) 

 
 

 

the following calculations and questions: 
- Calculate the bean bag’s initial velocity and 

angle. 
- Calculate the bean bag’s maximum height. 
- What are the acceleration due to gravity, 

the vertical velocity and horizontal velocity 
of the bean bag at the top of the parabolic 
flight? 

- What is the velocity of the bean bag as it 
hits the ground? 

(Application, Analysis) 
 
Assessment Model #2: 
Tell students to imagine they are releasing a rock in 
a giant slingshot off the side of a cliff.  There is a 
tiny bull’s eye at the bottom of the cliff which they 
must hit.  Students will work in groups of four to 
predict the landing location of a launched projectile 
ball.  They will calculate the initial velocity of the 
ball, then change the initial height of the launcher 
and predict the landing location.  The predictions 
will be tested using carbon paper.  Students will be 
graded on their calculations, predictions, and 
analysis.   
(Application, Analysis, Evaluation) 
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Grade Level/Subject

Big Idea:  Analyze the forces acting on objects on different surfaces and in the air. Use this to predict the 
  motion of athletes, sporting equipment, and motor vehicles. 
 

:  
11/Laboratory Physics Topic: Forces and the Laws of Motion 

Goal 3: The student will be able to demonstrate an understanding of the forces of nature and describe 
 how one or more forces affect the motion of objects. 

Objectives / Cluster Concepts / 
Cumulative Progress Indicators 
(CPI's) 
The student will be able to: 

Essential Questions 
Sample Conceptual Understandings 

Instructional Tools / Materials / Technology / 
Resources / Learning Activities / 
Interdisciplinary Activities / Assessment Model 

9 3.1. Define force and distinguish 
between force applied, force 
of friction, normal force, and 
gravitational force (weight). 
(5.7.12.A.1) 

 
3.2. Distinguish between mass 

and weight and compare 
each on Earth to that on 
other planets. (5.7.12.A.3) 

 
3.3. Define coefficient of friction 

and compare them for 
various surfaces. 
(5.7.12.A.1) 

 
3.4. Define Newton’s 3 Laws of 

Motion and apply them to 
interactions of various 
bodies. (5.7.6.A.1) 
(5.7.12.A.1) (5.7.12.A.2) 

 
3.5. Represent forces acting on 

a body using free-body 
diagrams. (5.7.12.A.1) 

 
3.6. Apply Newton’s 2nd

 

 Law to 
calculate the acceleration of 
a moving body. (5.7.12.A.1)  

• What role does gravity play in your life and how would 
your life change without it? 

 
 
• Is friction a necessity in your life?  Explain why or why 

not. 
 
 
• How do you experience Newton’s 3rd

 
 

 Law of motion in 
your everyday life? 

• Describe what you believe to be the journey and after 
effects of a penny dropped from the top of the empire 
state building. 

 
 
• How could you prevent a car in neutral from rolling 

down a hill if the emergency brake malfunctioned? 

Assessment Model #1: 
Tell students to imagine they work in a shoe factory.  
Their boss would like to know just how much 
traction the bottom of each shoe has.  (In other 
words find the coefficient of friction.)  Students 
should use carts with various surfaces at the bottom 
such as felt, cork, and plastic.  Each cart represents 
a different type of shoe and sole.  Each group will 
determine the force of friction between the shoe and 
the lab table surface using the PASCO force meter 
and constant velocity car.  The force meter will be 
connected to a laptop.  Students will use this data 
to calculate the coefficient of friction for the shoe-lab 
table surface. 
5 trials will be performed, varying the mass of the 
shoe. 
 
A formal lab report will be turned in including: 
 - objective, materials, procedure 
 - data table 
 - µ vs. mass graph 
 - analysis 
 - calculations of coefficient of friction 
 - conclusion 
(Analysis, Evaluation, Synthesis, Application) 
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Big Idea:  Analyze the forces acting on objects on different surfaces and in the air. Use this to predict the 
  motion of athletes, sporting equipment, and motor vehicles. 
 

:  
11/Laboratory Physics Topic: Forces and the Laws of Motion 

Goal 3: The student will be able to demonstrate an understanding of the forces of nature and describe 
 how one or more forces affect the motion of objects. 

Objectives / Cluster Concepts / 
Cumulative Progress Indicators 
(CPI's) 
The student will be able to: 

Essential Questions 
Sample Conceptual Understandings 

Instructional Tools / Materials / Technology / 
Resources / Learning Activities / 
Interdisciplinary Activities / Assessment Model 

3.7. Analyze bodies on inclined 
planes and forces applied in 
two dimensions. (5.7.12.A.1) 

 
3.8. Use coefficients of friction to 

calculate frictional force. 
(5.7.12.A.1) 

Learning Activity: 
Tell students to imagine they are scientists trying to 
determine the maximum coefficient of static friction 
between a penny and book cover.  Tell students to 
work in groups of two and to devise an experiment 
to determine this coefficient.  Give each group a 
penny and tell each group to identify any other 
materials that will be necessary to conduct the 
experiment.  Provide the materials each groups 
asks for if available. (They should only need either a 
protractor or ruler and some may ask for a scale.)  
Upon completion students should calculate and 
record the coefficient of static friction they have 
found and compare it to the value determined by 
their peers. 
(Application, Synthesis, Analysis) 
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Big Idea: Use work, energy conservation, and power to predict the motion of various objects such as 
springs and amusement park rides. :  

11/Laboratory Physics Topic: Work and Energy 

Goal 4: The student will be able to define, explain and calculate work, different forms of energy, and 
 energy transformations. 

Objectives / Cluster Concepts / 
Cumulative Progress Indicators 
(CPI's) 
The student will be able to: 

Essential Questions 
Sample Conceptual Understandings 

Instructional Tools / Materials / Technology / 
Resources / Learning Activities / 
Interdisciplinary Activities / Assessment Model 

9 4.1. Define kinetic energy, 
gravitational potential 
energy, and elastic potential 
energy and distinguish 
between them. (5.7.12.B.2) 

 

4.2. Define work and power and 
relate them. (5.7.12.B.2) 

 

4.3. Draw free-body diagrams 
including the direction of 
displacement.  (5.7.12.A.1) 

 

4.4. Identify non-mechanical and 
mechanical energy 
transformations for a given 
system. (5.7.12.B.2) 

 

4.5. Understand that mechanical 
energy transformations 
occur as the position and 
speed of an object change 
and the total mechanical 
energy is conserved in the 
absence of friction.  
(5.7.12.B.2) 

 

4.6. Understand that total 
mechanical energy is not 
conserved in the presence 
of friction and relate this to 
the work-energy theorem. 

• Most roller coasters have a set of stairs that lead to the 
boarding point of the roller coaster.  Why might it be 
advantageous to the amusement park to have these 
stairs? 

 
 
• If a person who did not understand energy 

conservation designed a roller coaster, what effects 
might it have on the effectiveness and safety of the 
ride? 

 
 
• Robin Hood was known for his outstanding skill as an 

archer.  Are there any relationships between work, 
energy, and archery? 

 
 
• How might the game of tennis be different if tennis balls 

did not deform when they hit a tennis racket or the 
ground? 

Learning Activity: 
Tell students to imagine they are engineers who 
have been hired to design the newest roller coaster 
at Six Flags Great Adventure.  Students are also in 
charge of making sure that this ride is effective, 
safe, and a thrill for riders. 
Students will draw a picture of the roller coaster and 
label the heights of each hill and loop.  They will 
calculate the energy and speed of the riders at the 
top and bottom of each hill and loop to ensure 
safety.  They will determine a safe stopping force 
and distance for riders as well. (Analysis, Synthesis) 
 

Assessment Model #1: 
Tell students to imagine they work for a toy 
company that is trying to create their version of a 
Slinky.  It is their job to determine the spring 
constant of a Slinky and compare it to the spring 
constant of the company’s version.  Students 
should devise an experiment that will measure the 
spring constant for a weak spring and a strong 
spring.  To verify their results tell students to use 
the measured spring constant to measure the mass 
of an unknown object.  Students should then 
measure the actual mass and perform a percent 
error calculation for each spring. 
Students are responsible for turning in 
 -data tables 
 -graphs 
 -analysis/conclusion 
Distribute the Hooke’s Law Lab to students. 
(Analysis, Synthesis, Evaluation) 
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Big Idea: Use work, energy conservation, and power to predict the motion of various objects such as 
springs and amusement park rides. :  

11/Laboratory Physics Topic: Work and Energy 

Goal 4: The student will be able to define, explain and calculate work, different forms of energy, and 
 energy transformations. 

Objectives / Cluster Concepts / 
Cumulative Progress Indicators 
(CPI's) 
The student will be able to: 

Essential Questions 
Sample Conceptual Understandings 

Instructional Tools / Materials / Technology / 
Resources / Learning Activities / 
Interdisciplinary Activities / Assessment Model 

(5.7.12.B.3) 
 
4.7. Calculate the work done on 

a moving object.  
(5.7.12.A.1) 

 
4.8. Calculate kinetic energy and 

gravitational potential 
energy. (5.7.12.B.2) 

 
4.9. Calculate elastic potential 

energy using Hooke’s Law. 
(5.7.12.B.2) 

 
4.10. Apply conservation of 

mechanical energy to 
calculate the position or 
speed of an object.  
(5.7.12.B.2) 

 
4.11. Apply the work-energy 

theorem to determine the 
energy lost or gained by a 
system.  (5.7.12.B.3) 

 
4.12. Relate energy, time, and 

power to each other.  
(5.7.12.B.3) 

Assessment Model #2: 
Tell students to imagine they are standing at the 
edge of a lake underneath a tree.  There is a rope 
hanging down from a tree branch and their friend 
has dared them to swing on the rope, let go at the 
bottom of the swing, and land in the water.  Tell 
students that they want to predict their landing 
position so they know if it is safe.  Students will use 
a pendulum (rope) and bob (a person) to represent 
the situation.  Have students choose a starting 
height and predict the landing position of the bob on 
the floor, indicated by a piece of carbon paper, if the 
string is cut at the bottom of the swing.  The teacher 
should use a razor to cut the string.  Students 
should use the mark that the bob leaves on the 
carbon paper to perform an analysis and percent 
error calculation. (Analysis, Evaluation) 
 
Assessment Model #3: 
Tell students to imagine they are scientists who 
want to convert man-made mechanical energy into 
a power source.  Students will need to determine 
how much power a person can generate moving up 
a flight of stairs measuring the work needed to 
move upward.  They will time the ascent and use 
these values to calculate the power generated.  
Students will calculate power generated in both 
Watts and horsepower to compare themselves to 
motors. 
Who has the Power? lab will be distributed to 
students. 
(Application, Evaluation) 
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Big Idea:  Analyze interactions between moving and stationary objects and relate to pool ball collisions  
  and car crashes. :  

11/Laboratory Physics Topic: Momentum and Collisions 

Goal 5: The student will be able to calculate momentum based on the definition and the law of 
 conservation of momentum for different types of collisions. 

Objectives / Cluster Concepts / 
Cumulative Progress Indicators 
(CPI's) 
The student will be able to: 

Essential Questions 
Sample Conceptual Understandings 

Instructional Tools / Materials / Technology / 
Resources / Learning Activities / 
Interdisciplinary Activities / Assessment Model 

4 5.1. Define impulse and 
momentum and relate 
impulse to a change in 
momentum.  (5.7.12.A.1) 

 
5.2. Define and distinguish 

between elastic and 
inelastic collisions. 
(5.7.12.A.1) 

 
5.3. Draw a before and after 

diagram of a two dimension 
collision or interaction to 
analyze conservation of 
momentum. (5.7.12.A.1) 

 
5.4. Apply the impulse-

momentum theorem to 
relate stopping force to 
stopping time.  (5.7.12.A.1) 

 
5.5. Apply conservation of 

momentum to calculate the 
final velocity of an object in 
a two dimension elastic or 
inelastic collision. 
(5.7.12.A.1) 

 
5.6. Use energy conservation to 

identify the type of collision. 
(5.7.12.B.2) 

• What is the relationship between physics and the 
whiplash experienced during a car crash? 

 
 
• Would you rather be in an inelastic or elastic car 

collision?  Describe the crash in detail and include 
reasons for your choice. 

 
 
• What effects did the invention of the crumple zone 

have on cars, buyers, and sellers? 

Assessment Model #1: 
Tell students to imagine they are engineers.  Tell 
them it is their job to create a container that will 
protect an egg from breaking if it is dropped from 
the second story of a building down to the ground 
below.  Each group will be able to use 7 sheets of 
copy paper, 1 sheet of stock paper, 1 meter of 
masking tape, scissors, and a ruler.  
Students will be graded on the following criteria: 
 -Objective, Materials, Procedure 
 -Observation and Results 
 -Analysis/Conclusion:  What is the relationship 
 between the design and effectiveness of your 
 container to the impulse-momentum theorem? 
(Analysis, Evaluation, Synthesis) 
 
Learning Activity: 
Tell students to imagine they are car crash analysts. 
Students should work in groups of two for this task.  
Assign each group with either an elastic, inelastic, 
or perfectly inelastic collision.  Instruct students to 
create a scenario that follows their assigned crash 
and to create data.  Tell students to come up with 
one unknown regarding the crash.  Groups should 
switch problems and determine the unknown for the 
problem given to them.  Groups should then return 
problems to their owners and determine if the 
unknown they created was solved correctly.  
Students should be graded on accuracy in creating 
the problem and in solving the problem. 
(Application, Synthesis, Analysis) 
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Big Idea:  Analyze the motion of rotating bodies and relate it to motion of circular amusement park rides, 
banked curves, pendulums, and the solar system. :  

11/Laboratory Physics Topic: Rotational Motion and the Law of Gravity 

Goal 6: The student will be able to demonstrate an understanding of rotational motion and apply 
 Newton’s universal law of gravity. 

Objectives / Cluster Concepts / 
Cumulative Progress Indicators 
(CPI's) 
The student will be able to: 

Essential Questions 
Sample Conceptual Understandings 

Instructional Tools / Materials / Technology / 
Resources / Learning Activities / 
Interdisciplinary Activities / Assessment Model 

8 6.1. Define centripetal and 
determine which force 
causes circular motion in 
various situations.  
(5.7.12.A.1) 

 
6.2. Distinguish between linear 

and angular displacement, 
speed, and acceleration. 
(5.7.12.A.1) 

 
6.3. Explain how the apparent 

existence of a centrifugal 
force in a turning car can be 
explained as inertia resisting 
the centripetal force. 
(5.7.12.A.1) 

 
6.4. Define Newton’s Universal 

Law of Gravitation and 
understand that it can be 
applied to any two objects 
with mass. (5.7.12.A.3) 

 
6.5. Draw a free-body diagram 

representing all forces and 
the centripetal acceleration, 
centripetal force, and 
tangential velocity. 
(5.7.12.A.1) 

• Why are amusement park rides that move in a circular 
path so popular? 

 
 
• How might life and the environment on Earth change if 

suddenly the gravitational force between all the planets 
and sun disappeared in our Solar System? 

 
 
• How would you design the safest road curve possible 

for a car to drive on? 

Learning Activity: 
Tell students to imagine they are working on the 
design for a new amusement park ride that rotates.  
Students need to know the speed of the rider to 
make sure it will be safe.  Tell students to use a 
constant speed car to represent the rider and to 
devise a simple method of calculating the speed of 
the car which can then be used to measure the 
speed of the rider.  Each group may use string, the 
car, a meter stick, and masking tape. 
(Synthesis) 
 
Assessment Model #1: 
Tell students to imagine they are going to swing on 
a rope in a Tarzan fashion.  They must determine 
the strength of the rope so that they know if the 
rope can support their body safely.  Students should 
work in groups of four for this task.  Distribute 
PASCO force meters and equipment, laptops, 
string, bobs, and meter sticks.  Students should use 
the string and bob to represent a person on a rope.  
Instruct students to choose an initial height to raise 
the bob.  Students should calculate the maximum 
force (tension) that acts on the rope during the 
swing and test their calculation using the force 
meter.  Students will be graded on their accuracy, 
calculations, and conclusion. 
(Application, Analysis) 
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Big Idea:  Analyze the motion of rotating bodies and relate it to motion of circular amusement park rides, 
banked curves, pendulums, and the solar system. :  

11/Laboratory Physics Topic: Rotational Motion and the Law of Gravity 

Goal 6: The student will be able to demonstrate an understanding of rotational motion and apply 
 Newton’s universal law of gravity. 

Objectives / Cluster Concepts / 
Cumulative Progress Indicators 
(CPI's) 
The student will be able to: 

Essential Questions 
Sample Conceptual Understandings 

Instructional Tools / Materials / Technology / 
Resources / Learning Activities / 
Interdisciplinary Activities / Assessment Model 

6.6. Calculate angular 
displacement, speed, and 
acceleration. (5.7.12.A.1) 

 
6.7. Apply angular quantities to 

rotational kinematic 
equations. (5.7.12.A.1) 

 
6.8. Understand the 

relationships between linear 
and angular quantities.  
(5.7.12.A.1) 

 
6.9. Identify and calculate the 

force that maintains circular 
motion such as the frictional 
force, normal force, and 
tension. (5.7.12.A.1) 

 
6.10. Apply Newton’s universal 

law of gravitational force 
between two masses.  
(5.7.12.A.3) 

Assessment Model #2: 
Tell students to imagine they are astronomers 
confirming the orbital velocity, orbital period, and 
acceleration due to gravity on various planets and 
moons within our Solar System.  Students will first 
lookup masses, radii, and distances given on the 
Solar Views website: 
 www.solarviews.org/eng/data.htm  
Students will use the data to perform each 
calculation then compare their answers with those 
values on the website. 
Calculations and percent errors will be graded 
criteria. 
Astronomer for a Day Lab will be distributed to 
students. 
(Application, Evaluation) 

 

http://www.solarviews.org/eng/data.htm�
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Big Idea: Analyze the motion of rotating bodies and bodies in equilibrium relating torque to see-saws 
 and wheels. :  

11/Laboratory Physics Topic: Rotational Equilibrium 

Goal 7: The student will be able to demonstrate an understanding of rotational equilibrium. 

Objectives / Cluster Concepts / 
Cumulative Progress Indicators 
(CPI's) 
The student will be able to: 

Essential Questions 
Sample Conceptual Understandings 

Instructional Tools / Materials / Technology / 
Resources / Learning Activities / 
Interdisciplinary Activities / Assessment Model 

4 7.1. Define torque and fulcrum.  
(5.7.12.A.1) 

 
7.2. Identify the center of mass 

of an object. (5.7.12.A.1) 
 
7.3. Distinguish between mass 

and moment of inertia.  
(5.7.12.A.1) 

 
7.4. Understand that zero net 

force and zero net torque 
are requirements for 
rotational equilibrium. 
(5.7.12.A.1) 

 
7.5. Draw a free-body diagram to 

analyze the torques acting 
on an object. (5.7.12.A.1) 

 
7.6. Calculate the torque acting 

on an object. (5.7.12.A.1) 
 
7.7. Apply the requirements of 

rotational equilibrium to 
solve problems. (5.7.12.A.1) 

• How could playground see-saws be redesigned so that 
they can be in a state of equilibrium regardless of the 
size and number of people that sit on each end? 

 
 
• What do you do in your life that requires you to apply a 

torque? 

Assessment Model #1: 
Tell students to imagine they are sitting on a see-
saw with an older brother who is twice their size.  
They want to balance the see-saw so that it does 
not move up or down so must shift either 
themselves or their brother to make it balance.  Tell 
students to now imagine that they are on the see-
saw with a little sister and again the see-saw must 
be balanced.  They will use a meter stick to 
represent the see-saw and hanging masses to 
represent people.  Each group will move the 
hanging masses until the meter stick is balanced 
then calculate the torque on each side of the meter 
stick.  Students must determine the value of the net 
torque whenever the meter stick is balanced. 
(Application, Analysis) 
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Big Idea:  Analyze the forces acting on and fields surrounding charged bodies and relate them to  
 lightning. :  

11/Laboratory Physics Topic: Electric Forces and Fields 

Goal 8: The student will be able to exhibit an understanding of electric forces and electric fields. 

Objectives / Cluster Concepts / 
Cumulative Progress Indicators 
(CPI's) 
The student will be able to: 

Essential Questions 
Sample Conceptual Understandings 

Instructional Tools / Materials / Technology / 
Resources / Learning Activities / 
Interdisciplinary Activities / Assessment Model 

6 8.1. Understand the structure of 
an atom and that electrons 
can be easily removed. 
(5.6.12.A.1) 

  
8.2. Explain that insulators do 

not allow electrons to flow 
easily while conductors do. 
(5.7.12.A.4) 

 
8.3. Classify objects as 

conductors or insulators.  
(5.7.12.A.4) 

 
8.4. Distinguish between 

charging by grounding, 
contact, induction, and 
polarization for conductors 
and insulators. (5.7.12.A.4) 

 

8.5. Draw before and after 
charge diagrams to analyze 
charge conservation and 
charge transfer. (5.7.12.A.4) 

 
8.6. Draw a diagram 

representing all electric 
forces acting on one or 
more point charges 
arranged in two dimensions.  
(5.7.12.A.4) 

• Would you feel safe inside a car that is struck by 
lightning?  Why or why not? 

 
 
• You are standing on top of a mountain and you 

suddenly feel the hairs on your arms standing on end.  
What would you do? 

 
 
• What roles do insulators and conductors play in our 

society? 

Learning Activity: 
Tell students to imagine that their friend is standing 
outside in a lightning storm asking them for advice.  
Your friend wants to know what to do to protect 
him/herself if anything.  In order to give your friend 
advice you must understand the science of 
lightning, the dangers, and the precautions.  
Students will work in groups to read through an 
assigned article.  They will then present their 
findings to their classmates via role play, outlines, 
PowerPoint, drawings, and/or lecture.  After all 
presentations are complete students will write down 
3 questions to ask their friend and the advice that 
they would give. 
(Comprehension, Application) 
 
Assessment Model #1: 
Tell students to imagine they are scientists trying to 
discover how charged objects interact with each 
other and with neutral objects.  Create various 
stations in the classroom using different materials 
and give each group of students a plastic rod and a 
piece of rabbit fur.  Students will observe how the 
charged plastic rod interacts with the different 
objects at each station and record their 
observations in their notebooks.  After completing 
each station the teacher will assign a specific 
station to each group.  Each group will draw a 
charge diagram, explain their observations, and 
determine the methods of charging involved. 
(Analysis, Evaluation, Synthesis) 
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Big Idea:  Analyze the forces acting on and fields surrounding charged bodies and relate them to  
 lightning. :  

11/Laboratory Physics Topic: Electric Forces and Fields 

Goal 8: The student will be able to exhibit an understanding of electric forces and electric fields. 

Objectives / Cluster Concepts / 
Cumulative Progress Indicators 
(CPI's) 
The student will be able to: 

Essential Questions 
Sample Conceptual Understandings 

Instructional Tools / Materials / Technology / 
Resources / Learning Activities / 
Interdisciplinary Activities / Assessment Model 

8.7. Draw electric field diagrams 
between three point 
charges. (5.7.12.A.4) 

 
8.8. Apply the idea of a Faraday 

cage to explain why it is 
safe to be inside a car while 
it is struck by lightning. 
(5.7.12.A.4) 

 
8.9. Apply Coulomb’s Law to 

determine the net electric 
force acting on a point 
charge with forces acting in 
two dimensions. (5.7.12.A.4) 

 
8.10. Calculate the electric field 

strength at a specified point 
with electric fields in two 
dimensions. (5.7.12.A.4) 

Resources: 
http://www.srh.noaa.gov/oun/severewx/safety.php  
http://www.lightningsafety.com/nlsi_pls/lst.html  
http://www.livescience.com/environment/lightning_s
cience.html  
http://library.thinkquest.org/03oct/00758/en/disaster/
lightning/physics.html  
http://fi.edu/pieces/hongell/  
http://www.aces.edu/dept/extcomm/newspaper/nov
11b03.html  
http://www.lightningsafety.com/nlsi_pls/vehicle_strik
e.html  
 

Assessment Model #2: 
Tell students to imagine they are scientists trying to 
determine the shape and strength of an electric field 
surrounding two point charges.  Each group should 
receive an electric field mapping kit, multimeter, and 
power source.  Instruct students to create a voltage 
across two conductive points on the resistive paper 
given to them.  Tell students to determine the shape 
of three e-field lines at different locations using the 
multimeter probes, which should consistently be 
kept 2 cm apart, to measure the voltage between 
two points.  Students should move across the paper 
measuring the highest voltage in that location to 
draw a continuous line representing one e-field line.  
Students should repeat the procedure for two 
different conductive ink configurations.   
Graded criteria includes: 3 e-field patterns and 
analysis.   (Application, Analysis) 

http://www.srh.noaa.gov/oun/severewx/safety.php�
http://www.lightningsafety.com/nlsi_pls/lst.html�
http://www.livescience.com/environment/lightning_science.html�
http://www.livescience.com/environment/lightning_science.html�
http://library.thinkquest.org/03oct/00758/en/disaster/lightning/physics.html�
http://library.thinkquest.org/03oct/00758/en/disaster/lightning/physics.html�
http://fi.edu/pieces/hongell/�
http://www.aces.edu/dept/extcomm/newspaper/nov11b03.html�
http://www.aces.edu/dept/extcomm/newspaper/nov11b03.html�
http://www.lightningsafety.com/nlsi_pls/vehicle_strike.html�
http://www.lightningsafety.com/nlsi_pls/vehicle_strike.html�
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Big Idea:  Relate energy transformations to the function of a battery and a capacitor.  Understand the  
 applications to the operation of camera flashes.  :  

11/Laboratory Physics Topic: Electric Energy and Capacitance 

Goal 9: The student will be able to explain electric energy, potential difference and capacitance. 

Objectives / Cluster Concepts / 
Cumulative Progress Indicators 
(CPI's) 
The student will be able to: 

Essential Questions 
Sample Conceptual Understandings 

Instructional Tools / Materials / Technology / 
Resources / Learning Activities / 
Interdisciplinary Activities / Assessment Model 

4 9.1. Define electric potential 
energy, electric potential, 
and potential difference 
relating each to the function 
of a battery. (5.7.12.B.2)   

 
9.2. Define capacitance and 

relate it to the storage of 
electrical potential energy in 
the form of separated 
charges. (5.7.12.B.2) 

 
9.3. Draw diagrams to represent 

the distribution of charge on 
a capacitor and the electric 
field between them. 
(5.7.12.B.2) 

 
9.4. Calculate the voltage of a 

power source given the 
charge and increase in 
energy. (5.7.12.B.2) 

 
9.5. Calculate the capacitance of 

various devices. (5.7.12.B.2) 
 

• What effects do different types and sizes of batteries 
have on technology today? 

 
 
• What effects did the capacitor have on creating modern 

cameras? 

Assessment Model #1: 
Tell students to imagine they have traveled back in 
time to the 1800’s when flash powder was ignited to 
illuminate a photo subject.  Students must try to 
convince a photographer to buy a camera that uses 
a capacitor for the flash instead of flash powder.   
Students will be graded on their accuracy in 
describing how a capacitor flash operates and its 
advantages over flash powder. 
(Analysis, Evaluation) 
 
 
 
 



 28 

 
Su

gg
es

te
d 

da
ys

 o
f 

In
st

ru
ct

io
n 

Curriculum Management System 
Grade Level/Subject

Big Idea:  Explain how charge flow and power relate to running electrical appliances. 
:  

11/Laboratory Physics 
Topic: Current and Resistance 

Goal 10: The student will be able to illustrate an understanding of electric current and resistance. 

Objectives / Cluster Concepts / 
Cumulative Progress Indicators 
(CPI's) 
The student will be able to: 

Essential Questions 
Sample Conceptual Understandings 

Instructional Tools / Materials / Technology / 
Resources / Learning Activities / 
Interdisciplinary Activities / Assessment Model 

5 10.1. Differentiate between direct 
current and alternating 
current.  (5.7.12.B.1) 

 
10.2. Explain the factors that 

affect resistance. 
(5.7.12.B.1) 

 
10.3. Discover how to light a light 

bulb using only one bulb, 
wire, and battery. 
(5.7.12.B.1) 

 
10.4. Explain the structure of a 

light bulb. (5.7.12.B.1) 
 
10.5. Solve problems relating 

current, charge, and time.  
(5.7.12.B.1) 

 
10.6. Demonstrate that moving 

charges produce a magnetic 
field. (5.7.12.B.7) 

 
10.7.  Calculate resistance, 

current, and potential 
difference using Ohm’s Law. 
(5.7.12.B.1) 

 

• Develop a plan for what you can do daily and yearly to 
reduce the electrical bill in your home.  Are there any 
changes you would make if you owned the home? 

 
 
• How did introducing alternating current into homes 

affect our society? 
 
 
• A circuit breaker keeps popping in your home (or a fuse 

blows).  What suggestions or advice would you give to 
your parents to help figure out why this keeps 
happening? 

 
 
• How might creating a magnetic field from a current be 

beneficial? 

Learning Activity #1: 
Tell students to imagine they are scientists who 
want to discover how batteries operate.  Distribute a 
piece of steel wool and a D-cell battery to students 
in groups of 2.  Caution students that they should 
never try this at home.  Tell students that they 
should experiment to make the piece of steel wool 
heat up. 
After completion have 5-6 groups combine.  They 
should combine their batteries and steel wool and 
experiment to cause sparks. 
Have students answer the following questions in 
their notebooks: 

- How must the wool be connected to the 
battery to result in heat?  Draw a model to 
analyze the path of the flowing electrons. 

- How does adding batteries together positive 
to negative end affect the total voltage and 
total amount of energy? 

- Why is it dangerous to connect only a wire 
to either end of a battery? 

(Analysis, Synthesis) 
 

Learning Activity #2: 
Tell students to imagine they are scientists who 
want to discover how a light bulb works.  Distribute 
1 wire, 1 battery, and 1 light bulb to students in 
groups of 2.  Tell them to discover 4 different ways 
to light the bulb using only the materials provided.  
After completion they should draw a picture of each 
setup in their notebooks.  (Analysis, Synthesis) 
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Big Idea:  Explain how charge flow and power relate to running electrical appliances. 
:  

11/Laboratory Physics 
Topic: Current and Resistance 

Goal 10: The student will be able to illustrate an understanding of electric current and resistance. 

Objectives / Cluster Concepts / 
Cumulative Progress Indicators 
(CPI's) 
The student will be able to: 

Essential Questions 
Sample Conceptual Understandings 

Instructional Tools / Materials / Technology / 
Resources / Learning Activities / 
Interdisciplinary Activities / Assessment Model 

10.8. Relate electrical power to 
mechanical power.  
(5.7.12.A.1) 

 
10.9. Calculate the cost of running 

an appliance. (5.2.12.B.2) 

Assessment Model #1: 
Tell students to imagine that they pay the electric 
bill in their homes and they want to determine the 
most efficient light bulb to use.  Students will 
compare energy efficiency, cost of running, and 
cost of a 75W incandescent light bulb versus a 15W 
fluorescent light bulb.  Students will perform all 
calculations and determine which bulb should be 
used in their homes. 
Distribute Energy Efficiency guide. 
(Application, Evaluation) 
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Big Idea:  Relate series and parallel circuits to household wiring. 
:  

11/Laboratory Physics 
Topic: Circuits and Circuit Elements 

Goal 11: The student will be able to exhibit an understanding of electric circuits and be able to compute 
 values of circuit elements. 

Objectives / Cluster Concepts / 
Cumulative Progress Indicators 
(CPI's) 
The student will be able to: 

Essential Questions 
Sample Conceptual Understandings 

Instructional Tools / Materials / Technology / 
Resources / Learning Activities / 
Interdisciplinary Activities / Assessment Model 

6 11.1. Define and distinguish 
between a series circuit and 
parallel circuit.  (5.7.12.B.1) 

 
11.2. Interpret and construct 

schematic diagrams. 
(5.7.12.B.1) 

 
11.3.  Analyze series, parallel, 

and complex series-parallel 
combination circuits by 
calculating the equivalent 
resistance and applying 
Ohm’s Law to find unknown 
values of each circuit 
element. (5.7.12.B.1) 

• You are buying a string of holiday lights.  A store offers 
lights hooked up in series and lights hooked up in 
parallel for the same price.  Which would you choose 
and why? 

 
 
• Imagine that loads in homes and all buildings could 

only be connected in series.  What effects would this 
have on how we run households and office buildings 
and our energy usage? 

Assessment Model #1: 
Tell students to imagine they are electricians.  They 
will be given various sets of parameters for which 
their circuits must abide by then they will build each 
circuit.  Students should work in groups on this task.  
They will be graded on the accuracy of their 
schematic diagrams and on the written descriptions 
of the circuit setups. 
Distribute Circuits guide. 
(Analysis, Synthesis, Evaluation) 
 
Assessment Model #2: 
Tell students to imagine they are electricians and 
their current job is to fix a broken circuit breaker.  In 
order to fix the breaker they must research how 
circuit breakers work in US homes.  Students 
should write a one page paper that answers each of 
the following questions: 

- What are the purposes of a circuit breaker? 
- What causes a circuit breaker to pop? 

Give examples. 
- Explain how wiring and appliances are 

connected to circuit breakers. 
(Comprehension, Evaluation) 
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Big Idea: Understand how light reflects off mirrors and the image it produces. 
:  

11/Laboratory Physics 
Topic: Light and Reflection 

Goal 12: The student will be able to explain the nature of electromagnetic waves and the properties of 
 reflection of light for various mirrors. 

Objectives / Cluster Concepts / 
Cumulative Progress Indicators 
(CPI's) 
The student will be able to: 

Essential Questions 
Sample Conceptual Understandings 

Instructional Tools / Materials / Technology / 
Resources / Learning Activities / 
Interdisciplinary Activities / Assessment Model 

6 12.1. Identify the properties of a 
transverse wave including 
amplitude, wavelength, 
frequency, and period. 
(5.7.12.B.4) 

 
12.2. Understand that 

electromagnetic waves in a 
vacuum travel at a constant 
speed.  (5.7.12.B.4) 

 
12.3. Explain the characteristics 

of virtual and real images. 
(5.7.12.B.1) 

 
12.4. Draw and label the 

properties of an 
electromagnetic wave to 
relate properties to the type 
of electromagnetic radiation 
and the intensity of the 
radiation.  (5.7.12.B.4) 
(5.7.12.A.8) 

 
12.5. Analyze ray diagrams to 

predict the image height and 
location. (5.7.12.B.1) 

 
12.6. Analyze reflection using the 

law of reflection. 
(5.7.12.B.1) 

• How would you see and do things differently if light 
traveled at only 1m/s? 

 
 
• How would our lives be different if 
  we could not see in color?   
  we could only see one frequency? 
  we could only see infrared frequencies? 
  we could see all frequencies of electromagnetic  
  radiation? 

Learning Activity: 
Tell students to imagine they are scientists who 
want to discover how light interacts with different 
surfaces.  Set up various stations around the 
classroom to be analyzed by students such as: 

- clapping chalk in the path of a laser beam 
- determine if light reflects off different 

surfaces 
- verify the Law of Reflection 
- describe how light reflects off of flat and 

curved mirrors 
- find the image location of a person in a full 

length mirror using a laser beam 
- observe which type of mirror creates a 

virtual image 
Distribute Observing Light guide to students. 
(Comprehension, Analysis)  
 
Assessment Model #1: 
Tell students to imagine they are scientists who 
want to verify the Law of Reflection.  Give each 
student a flat mirror, pin, and cardboard.  Students 
should determine the angle of incidence and angle 
of reflection and analyze their results. 
Distribute Law of Reflection guide to students. 
(Analysis, Evaluation) 
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Big Idea: Understand how light reflects off mirrors and the image it produces. 
:  

11/Laboratory Physics 
Topic: Light and Reflection 

Goal 12: The student will be able to explain the nature of electromagnetic waves and the properties of 
 reflection of light for various mirrors. 

Objectives / Cluster Concepts / 
Cumulative Progress Indicators 
(CPI's) 
The student will be able to: 

Essential Questions 
Sample Conceptual Understandings 

Instructional Tools / Materials / Technology / 
Resources / Learning Activities / 
Interdisciplinary Activities / Assessment Model 

12.7. Calculate image distance 
using the Mirror Equation.  
(5.7.12.B.1) 

 
12.8. Determine image 

magnification from the 
relationships between image 
and object height and image 
and object distance. 
(5.7.12.B.1) 

Assessment Model #2: 
Tell students that they own a convenience store and 
notice that items seem to be disappearing off the 
shelves in the back of the store which cannot be 
seen.  Have students pair, discuss, and formulate 
the following in written form: 
How might mirrors help you catch the thief?   
Be specific in describing the position and types of 
mirrors you would use and the images produced. 
Next have students illustrate a diagram of the 
situation.  Ray diagrams should be used to illustrate 
the image formation. 
(Analysis, Synthesis, Evaluation) 
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Big Idea:  Understand how light travels through various mediums and how this causes optical    
  phenomena (mirages, rainbows, fiber optics, prisms). :  

11/Laboratory Physics Topic: Refraction 

Goal 13: The student will be able to illustrate an understanding of refraction of light. 

Objectives / Cluster Concepts / 
Cumulative Progress Indicators 
(CPI's) 
The student will be able to: 

Essential Questions 
Sample Conceptual Understandings 

Instructional Tools / Materials / Technology / 
Resources / Learning Activities / 
Interdisciplinary Activities / Assessment Model 

5 13.1. Define index of refraction 
and compare values for 
different mediums.  
(5.7.12.B.1) 

 
13.2. Distinguish between angle 

of incidence and angle of 
refraction.  (5.7.12.B.1) 

 
13.3. Define total internal 

reflection and critical angle. 
(5.7.12.B.1) 

 
13.4. Distinguish between 

converging and diverging 
lenses. (5.7.12.B.1) 

 
13.5. Analyze ray diagrams to 

label the angle of incidence 
and angle of refraction. 
(5.7.12.B.1) 

 
13.6. Analyze ray diagrams to 

predict the image height and 
location. (5.7.12.B.1) 

 
13.7. Relate index of refraction to 

the speed of light in a 
vacuum and medium.  
(5.7.12.B.1) 

 

• Have you ever seen a mirage or a rainbow?  How 
about a double or triple rainbow?  Describe what each 
looked like, where you saw it, and the weather that day. 

 
 
• What effects have fiber optics had on our society? 
 
 
• What are the relationships between glasses, contacts, 

and refraction? 

Assessment Model #1: 
Tell students to imagine they are scientists trying to 
verify Snell’s Law.  Distribute rectangular glass, a 
pin, cardboard, and a ruler to each group.  Students 
will look at the pin through the opposite side of the 
glass and notice that the image is refracted.  
Students should measure the angle of incidence 
and angle of refraction to calculate the index of 
refraction of the glass.  This can be compared to the 
actual index of refraction of glass to verify Snell’s 
Law. 
Distribute Snell’s Law guide to students. 
(Analysis, Evaluation) 
 
Assessment Model #2: 
Refer students to the classic novel Lord of the Flies 
by William Golding.  An excerpt from the novel may 
be useful.  Tell students that in the novel a 
character named Piggy wears glasses to see far 
away; therefore Piggy is near-sighted.  Golding also 
writes that Piggy’s glasses are used with sunlight to 
create fire.  Instruct students to research the type of 
lens used to correct near-sightedness and to relate 
this lens to that used to create fire.  Tell students to 
discuss why Golding’s method was correct or 
incorrect in a one page typed paper with at least 
two cited sources. 
Students will be graded on the following criteria: 

- description of near-sightedness 
- description of the lens used to correct near-

sightedness and how it corrects vision 
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Big Idea:  Understand how light travels through various mediums and how this causes optical    
  phenomena (mirages, rainbows, fiber optics, prisms). :  

11/Laboratory Physics Topic: Refraction 

Goal 13: The student will be able to illustrate an understanding of refraction of light. 

Objectives / Cluster Concepts / 
Cumulative Progress Indicators 
(CPI's) 
The student will be able to: 

Essential Questions 
Sample Conceptual Understandings 

Instructional Tools / Materials / Technology / 
Resources / Learning Activities / 
Interdisciplinary Activities / Assessment Model 

13.8. Apply Snell’s Law to predict 
the angle of refraction.  
(5.7.12.B.1) 

 
13.9. Calculate the critical angle 

that causes total internal 
reflection. (5.7.12.B.1) 

 
13.10. Calculate image distance 

using the thin-lens equation. 
(5.7.12.B.1) 

- description of the lens used to create fire 
- relationship between the lens used to 

correct near-sightedness and the lens used 
to create fire 

(Analysis, Evaluation) 
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Honors Laboratory Physics 
 

COURSE BENCHMARKS 
 

 
 
1. The student will be able to describe and complete calculations for motion at a constant velocity and acceleration. 
2. The student will be able to describe and complete calculations for two-dimensional motion and vectors. 
3. The student will be able to demonstrate an understanding of the forces of nature and describe how one or more forces affect the 

motion of objects. 
4. The student will be able to define, explain and calculate work, different forms of energy, and energy transformations. 
5. The student will be able to calculate momentum based on the definition and the law of conservation of momentum for different types 

of collisions. 
6. The student will be able to demonstrate an understanding of rotational motion and apply Newton’s universal law of gravity. 
7. The student will be able to demonstrate an understanding of rotational equilibrium. 
8. The student will be able to exhibit an understanding of electric forces and electric fields. 
9. The student will be able to explain electric energy, potential difference and capacitance. 
10. The student will be able to illustrate an understanding of electric current and resistance. 
11. The student will be able to exhibit an understanding of electric circuits and be able to compute values of circuit elements. 
12. The student will be able to explain the nature of electromagnetic waves and the properties of reflection of light for various mirrors. 
13. The student will be able to illustrate an understanding of refraction of light. 
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Honors Laboratory Physics 
 

Supplemental Teaching Materials 
 

Video Resources 
 

• Conceptual Physics Alive! Series 

• ESPN Sports Figures Series 

• Discovery Channel School – Bridges 

• Discovery Channel School – Electricity’s Attraction 

• Discovery Channel School – Great Discoveries with Bill Nye: Physics 

• Discovery Channel School – Magnetism 

• Discovery Channel School – The Universe 

• Discovery Channel School – Roller Coaster Physics 

• Mythbusters Video - Appliances in the Bathtub 

• Stephen Hawking’s Universe 

• The Elegant Universe 

• The Mechanical Universe Series 

• Toys in Space 
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Honors Laboratory Physics 
 

Supplemental Teaching Materials 
 

Internet Resources 
 

 
•   http://apcentral.collegeboard.com/apc/public/courses/teachers_corner/2262.html, The AP Physics Web Guide includes links and brief descriptions of simulations 
 for every single topic of the AP Physics curriculum. 

 
•   http://www3.interscience.wiley.com:8100/legacy/college/halliday/0471320005/simulations6e/index.htm, Simulations from Interscience -Wiley 

 
•   http://phet.colorado.edu/web-pages/simulations-base.html, Project at the University of Colorado includes over 50 excellent simulations on various areas of 
 Mechanics, Waves and Electricity and Magnetism. 

 
•   http://wps.aw.com/aw_young_physics_11/0,8076,898587-,00.html, This is a very comprehensive resource to accompany University Physics by Young & 
 Freedman. 

 
•   http://www.hazelwood.k12.mo.us/~grichert/sciweb/applets.html, Links by topic to websites that have computerized simulations of physics principles 

 
•   http://www.surendranath.org/Applets.html, General Physics JAVA Applets by Surendranath Reddy 

 
•   http://www.walter-fendt.de/ph11e/, 42 simulations by Walter Fendt 

 
•   http://micro.magnet.fsu.edu/electromag/java/, Electricity and Magnetism JAVA Tutorials 

 
•   http://micro.magnet.fsu.edu/primer/lightandcolor/java.html, Optics Interactive Tutorials 

 
•   http://physics.bu.edu/~duffy/classroom.html, Physlets by Andrew Duffy of Boston University 

 
•   http://physicsweb.org/resources/Education/Interactive_experiments/, Very extensive collection of links for college level of physics 
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