
Timeframe Big Ideas
Essential 
Questions

Learning 
Targets Concepts Competencies Vocabulary Standards Eligible Content Assessments Differentiation

Week 1
How do you 
convert units?

How to 
convert units 
and problem 
solve

Converting 
between/amon
g metric and 
SI units is key 
in 
problemsolvin
g

Set up and 
convert 
properties 
from SI and 
English units, 
or convert 
using SI 
prefixes

density, metric 
prefixes 3.1.P

S11A2.2.2 
Explain how 
technology... 
is used to 
extend human 
capabilities 
and precision HW, Quiz

provide extra 
examples or 
more help.

Week 2

Explain the 
importance of 
accuracy and 
precision.  
Apply 
measurement
s and 
problem-
solving.

Learn how sig 
figs is 
dependent on 
the measuring 
tool

Significant 
Figures is a 
key 
component of 
accurate 
measuring 
skills

Use various 
tools to 
measure 
known objects 
and compare 
the precision 
of those tools.

calipers, 
micrometer, 
meterstick, 
calculator 3.1.P

S11A2.2.2 
Explain how 
technology... 
is used to 
extend human 
capabilities 
and precision 3 Labs

video for clear 
examples on 
using calipers 
and 
micrometer. 
Extra help

Week 3 Interactions between any two objects can cause changes in one or both of them

How do you 
interpret 
motion 
graphs?

Interpret 
graphs of 
distance, 
velocity and 
acceleration

Interpreting 
and creating 
motion graphs 
clarifies the 
slope being a 
definition of 
velocity and 
acceleration.

Create and 
interpret 
motion 
graphs.

displacement, 
distance, 
speed, 
velocity, 
acceleration, 
slope 3.2.P.B1

S11.A.2.1 
Apply 
knowledge of 
scientific 
investigations

Motion det lab 
running lab

motion 
detectors and 
hands-on lab 
to provide 
input data for 
graphs of 
motion..

Week 4

Interactions 
between any 
two objects can 
cause changes 
in one or both of 
them

How do you 
use principles 
of motion to 
solve real-
world 
problems

Problem-solve 
using the 
kinematic 
equations for 
constant 
accelerataion.

Kinematic 
equations 
assist and 
clarify motion 
problems.

Word 
problems

Initial and final 
velocity, 
acceleration, 
displacemen

3.4.10C, 
3.6.10c

S11.C.3.1.3 
Describe the 
motion of an 
object using 
acceleration, 
velocity and 
displacement

Quiz, 
assignments, 
test

in-class team 
practice of 
problems/peer 
discussion /

Week 5

Interactions 
between any 
two objects can 
cause changes 
in one or both of 
them

How does 
distance and 
velocity 
change for an 
object under 
the influence 
of gravity?

Solve for 
velocities and 
heights of 
objects under 
the influence 
of gravity. 
Calculate 
gravity value 
in Philipsburg, 
PA

g =9.8 m/s/s, 
vel at max ht = 
zero, 
velocities and 
displacement 
can be pos or 
neg 
depending on 
direction

Be able to use 
gravity 
concepts to 
problem solve

gravity, 
acceleration, 
positive and 
negative, 
velocity, 
displacement 3.2.P.B2

S11.C.3.1.3 
Describe the 
motion of an 
object using 
acceleration, 
velocity and 
displacement

Assignments 
activity and 
lab 
experiments

Enrichment: 
Galileo is an 
investigative 
lab without a 
given 
procedure.



Week 6

Interactions 
between any 
two objects can 
cause changes 
in one or both of 
them

How do you 
use vectors to 
problem-
solve?

Use vectors to 
problem-solve, 
utilize vector 
notation

Vectors are a 
mathematical 
tool that can 
aid in 
problem-
solving.

Use vectors to 
set-up and 
solve 
problems

component 
vectors, 
resultant 
vector, angle, 
displacement, 
resolve

3.2.P.B6 
Patterns scale 
models

S11C.3.1.3 
Describe the 
motion of an 
object using 
variables.

problem-
solving, Force 
table lab

Enrichment: 
use vector 
notation with 3 
dimensional 
motion.

Week 7

Interactions 
between any 
two objects can 
cause changes 
in one or both of 
them

How do you 
solve for 
horizontal 
projectile 
range?

Solve for 
variables 
involved in 
horizontal 
projectile 
motion

Horiz motion 
has a constant 
vel while the 
vertical motion 
is accelerating 
due to gravity.

Analyze and 
solve 
problems 
involving 
horizontal 
projectile 
motion

component 
velocity 
vectors, 
height, range, 
distance, time, 
angle of 
launch

3.2.P.B 
Explain how 
gravitational..
force gives 
rise to 
translational 
and rotational 
motion

S11C.3.1.3 
Describe the 
motion of an 
object using 
variables.

Demonstration
s, problem 
solving, lab

enrichment: 
set up and do 
the lab with 
minimal 
instruction 
from teacher.

Week 8

Interactions 
between any 
two objects can 
cause changes 
in one or both of 
them

How do you 
solve for 
range of 
projectiles?

Experiment to 
determine 
range of both 
horizontal and 
upward 
projectiles.

Horiz motion 
has a constant 
vel while the 
vertical motion 
is accelerating 
due to gravity.

Analyze and 
solve 
problems 
involving 
angled 
projectile 
motion

component 
velocity 
vectors, 
height, range, 
distance, time, 
angle of 
launch

3.2.P.B 
Explain how 
gravitational..
force gives 
rise to 
translational 
and rotational 
motion

S11C.3.1.3 
Describe the 
motion of an 
object using 
variables.

Physically test 
projectiles with 
calculations. 
Lab report, 
problem-solve

Satellite on-
line, challenge 
problems, 
inquiry-based 
learning

Week 9

Interactions 
between any 
two objects can 
cause changes 
in one or both of 
them

How do you 
solve 
problems 
involving 
relative 
motion?

Solving 
problems 
involving 
relative motion 
with 
kinematics

Velocity is 
always viewed 
from a frame 
of reference 
that is 
considered "at 
rest" even if it 
is moving 
also.

Use vector 
addition to 
solve relative 
motion 
problems. 
Identify the 
frame of 
reference

vectors, 
relative 
motion, angle, 
direction

3.2.P.B1 Use 
force and 
mass to 
explain 
tranlational 
motion

S11.C.1 Use 
the principles 
of motion and 
force to solve 
real-world 
challenges.

Problem-
solving, test

Enrichment: 
vector 
notataion, 3-
dimensional 
motion, 
collaboration, 
challenging 
problems

Week 10

Interactions 
between any 
two objects can 
cause changes 
in one or both of 
them

How do you 
solve for 
forces in 
various 
situations of 
acceleration 
and non-
accelerated 
motion?

Problem-solve 
using 
Newton's 1st 
law

Equilibrium 
occurs when 
forces are 
balanced and 
acceleration is 
zero.

Solve for 
problems 
where 
equilibrium 
occurs and 
forces are 
balanced.

vectors, 
forces, 
acceleration, 
resultant 
force, net 
force

3.2.P.B1 Use 
force and 
mass to 
explain 
tranlational 
motion

S11.C.1 Use 
the principles 
of motion and 
force to solve 
real-world 
challenges.

problem-
solving,

hands-on 
forces and 
pulleys, 
collaboration, 
challenge 
problems



Week 11

Interactions 
between any 
two objects can 
cause changes 
in one or both of 
them

How do you 
solve for 
forces in 
various 
situations of 
acceleration 
and non-
accelerated 
motion?

Problem-solve 
using 
Newton's 2nd 
law

When forces 
are 
unbalanced, 
acceleration 
occurs

Solve for 
problems 
where forces 
are 
unbalanced, 
causing 
acceleration.

vectors, 
forces, 
acceleration, 
resultant 
force, net 
force

3.2.P.B1 Use 
force and 
mass to 
explain 
tranlational 
motion

S11.C.1 Use 
the principles 
of motion and 
force to solve 
real-world 
challenges.

problem-
solving, test

collaboration, 
challenge 
problems

Week 12/13

Interactions 
between any 
two objects can 
cause changes 
in one or both of 
them

How do you 
calculation 
friction and 
what 
properties 
affect it?

Problem-solve 
and 
experiment 
using friction.

Friction is 
directly 
affected by 
surface and 
normal force

Calculate the 
coefficient of 
friction and 
normal force

normal force, 
friction, 
coefficient

3.2.P.B1 Use 
force and 
mass to 
explain 
tranlational 
motion

S11.C.1 Use 
the principles 
of motion and 
force to solve 
real-world 
challenges.

lab, problem-
solving, test

collaboration, 
challenge 
problems, 
inquiry-based 
lab, multiple 
applications 
for friction

Week 14

Interactions 
between any 
two objects can 
cause changes 
in one or both of 
them

How do you 
set up a 
proper 
investigative 
lab?

Identify skills, 
data collection 
methods and 
materials 
needed to 
properly 
design a lab 
experiment?

Design a lab 
experiment 
using the 
scientific 
method. Use 
data to explain 
hypotheses.

Perform labs 
on mechanical 
advantage, 
terminal 
velocity and 
center of 
gravity

terminal 
velocity, data, 
conclusion, 
mechanical 
advantage, 
work in vs 
work out, 
center of 
gravity

3.3.P.B3 
Formulate and 
revise 
explanations 
and models 
using logic 
and evidence.

S11.C.1 Use 
the principles 
of motion and 
force to solve 
real-world 
challenges.

labs, problem-
solving, 
teamwork

designing 
labs, 
collaboration, 
inquiry, 
scientific 
method, use 
data to make 
a proof or 
conclusion

Week 15/16

Interactions 
between any 
two objects can 
cause changes 
in one or both of 
them

How does 
torque affect 
equilibrium?

Problem-solve 
and 
experiment 
using torque

Torque is a 
turning force 
that occurs in 
the 3rd 
dimension 
where force 
and lever arm 
exist in the 
first 2 
dimensions

Calculate 
torque given 
force and 
lever arm. 
Apply 
equilibrium of 
torque as well 
as forces

force, lever 
arm, 
displacement, 
rotational 
motion

3.2.P.B1 
Relate torque 
and rotational 
inrtia to 
explain 
rotational 
motion

S11.C.1 Use 
the principles 
of motion and 
force to solve 
real-world 
challenges.

demonstrate 
torque, 
problem-solve, 
lab

collaboration, 
lab, challenge, 
discussion in 3 
dimensions, 
use of cross-
products to 
solve 
dimensional 
problems

Week 17 A

Interactions 
between any 
two objects can 
cause changes 
in one or both of 
them

How do 
pulleys 
provide a 
mechanical 
advantage?

investigate 
how lower 
forces require 
further 
distance 
pulled for a 
pulley.

simple 
machines 
trade 
increased 
distance for 
reduced force, 
hence work is 
equal.

Calculate 
mechanical 
advantage of 
simple 
machines and 
their 
efficiencies.

Work, 
mechanical 
advantage, 
force, 
distance, 
pulley

3.3.P.B3 
Formulate and 
revise 
explanations 
and models 
using logic 
and evidence.

S11.C.1 Use 
the principles 
of motion and 
force to solve 
real-world 
challenges.

experiment 
with various 
pulleys to 
determine 
mechanical 
advantage 
and how 
"work" is 
calculated.

collaboration, 
inquiry lab, 
challenge,



Week 17B

Interactions of 
objects or 
systems of 
objects can be 
predicted and 
explained using 
the concept of 
energy transfer 
and 
conservation.

What is the 
scientific 
meaning for 
"work" and 
how does it 
relate to 
energy?

Questions/ 
modeling / 
problem-
solving with 
"work" and 
mechanical 
energy

simple 
machines 
trade 
increased 
distance for 
reduced force, 
hence work is 
equal.

Calculate 
mechanical 
advantage of 
simple 
machines and 
their 
efficiencies.

dot products, 
force, 
displacement, 
parallel, 
potential, 
kinetic, energy

3.2.P.B2 
Explain 
translational....
motion of 
objects using 
conservation 
of energy.

S11.C.1 Use 
the principles 
of motion and 
force to solve 
real-world 
challenges.

problem-solve, 
demonstrate 
work as 
energy

collaboration, 
inquiry lab, 
challenge,

Week 18

Interactions of 
objects or 
systems of 
objects can be 
predicted and 
explained using 
the concept of 
energy transfer 
and 
conservation.

How do you 
solve 
problems 
using 
conservation 
of energy?

Use 
conservation 
of energy to 
solve motion 
problems

Since energy 
is neither 
created or 
destroyed, you 
can use 
conservation 
of energy to 
determine 
missing 
variables of 
motion and 
height

Calculate 
variables 
using 
conservation 
of energy

kinetic, 
potential, 
gravitational, 
elastic, 
conservation 
of energy

3.2.P.B2 
Explain 
translational....
motion of 
objects using 
conservation 
of energy.

S11.C.1 Use 
the principles 
of motion and 
force to solve 
real-world 
challenges.

labs and 
problem-
solving

challenge 
problems, 
compare 
problems 
solved with 
free-fall vs 
solving with 
energy

Week 19

Interactions of 
objects or 
systems of 
objects can be 
predicted and 
explained using 
the concept of 
energy transfer 
and 
conservation.

How do you 
solve 
problems 
involving 
elastic 
potential 
energy?

Include elastic 
energy in 
conservation 
of energy 
equations

Energy is 
tranformed 
from one type 
to another. 
The total 
remains 
unchanged

Calculate 
variables 
using 
conservation 
of energy

kinetic, 
potential, 
gravitational, 
elastic, 
conservation 
of energy

3.2.P.B2 
Explain 
translational....
motion of 
objects using 
conservation 
of energy.

S11.C.1 Use 
the principles 
of motion and 
force to solve 
real-world 
challenges.

Barbie bungee 
lab and 
problem-
solving, test

Barbie bungee 
lab - real 
hands-on 
evaluation of 
energy and 
problem-
solving, 
collaboration, 
challenge

Week 20

Interactions of 
objects or 
systems of 
objects can be 
predicted and 
explained using 
the concept of 
energy transfer 
and 
conservation.

How do you 
solve 
problems 
involving 
various types 
of energy?

Include 
gravitational, 
kinetic and 
elastic energy 
plus "Work" in 
challenging

Energy is 
tranformed 
from one type 
to another. 
The total 
remains 
unchanged

Calculate 
variables 
using 
conservation 
of energy

kinetic, 
potential, 
gravitational, 
elastic, 
conservation 
of energy

3.2.P.B2 
Explain 
translational....
motion of 
objects using 
conservation 
of energy.

S11.C.1 Use 
the principles 
of motion and 
force to solve 
real-world 
challenges.

Barbie bungee 
lab and 
problem-
solving, test

Barbie bungee 
lab - real 
hands-on 
evaluation of 
energy and 
problem-
solving, 
collaboration, 
challenge



Week 21

Interactions of 
objects or 
systems of 
objects can be 
predicted and 
explained using 
the concept of 
energy transfer 
and 
conservation.

How do you 
synthesize 
conservation 
of momentum 
and 
conservation 
of energy

Use cons of 
energy AND 
cons of 
momentum to 
solve 1-
dimensional 
motion 
problems

It is valid to 
employ both 
cons of energy 
and cons of 
momentum 
with collision 
and motion 
problems

Calculate 
problems 
involving both 
energy and 
momentum 
conservation

conservation 
of momentum, 
velocity, mass, 
energy

3.2.P.B2 
Explain 
translational....
motion of 
objects using 
conservation 
of energy.

S11.C.1 Use 
the principles 
of motion and 
force to solve 
real-world 
challenges.

problem-
solving, 
discussion, 
examples, 
collision lab

video, 
demonstration
s, modeling, 
examples and 
practice. 
Challenge

Week 22

Interactions of 
objects or 
systems of 
objects can be 
predicted and 
explained using 
the concept of 
energy transfer 
and 
conservation.

How doyou 
problem solve 
for velocities 
in 2-
dimensional 
collisioins

Apply cons of 
momentum in 
2 dimensions.

Collisions 
rarely occur in 
a straight line. 
Angled 
collisions can 
be evaluated 
using vector 
notation

Calculate the 
resulting 
velocity when 
objects collide 
in 2 
dimensions

2-dimensions, 
momentum, 
velocities, 
center of mass

3.2.P.B2 
Explain 
translational....
motion of 
objects using 
conservation 
of energy.

S11.C.1 Use 
the principles 
of motion and 
force to solve 
real-world 
challenges.

problem-
solving, 
discussion, 
test

video, 
demonstration
s, modeling, 
examples and 
practice. 
Challenge

Week 23

Interactions of 
objects or 
systems of 
objects can be 
predicted and 
explained using 
the concept of 
energy transfer 
and 
conservation.

How do you 
solve for 
center of mass 
and how do 
you calculate 
rocket thrust?

Determine 
center of mass 
for any shape 
object. 
Calculate 
rocket thrust 
and fuel 
consumption

Center of 
mass affects 
motion 
direction. 
Rocket thrust 
is the result of 
conservation 
of momentum

Calculate 
center of mass 
and rocket 
thrust 
problems

linear mass 
density, 
integral, 
exhaust 
velocity, 
thrust,

3.2.PB1 Use 
force and 
mass to 
explain 
translational 
motion ...

S11.C.2.1.3 
Apply the cons 
of energy to 
explain 
common 
systems (e.g. 
refrigeration, 
rocket 
propulsion, 
heat pump)

Problem-
solving , test, 
analysis of a 
model.

examples, 
modeling, 
collaboration, 
lab, challenge, 
test

Week 24

Interactions 
between any 
two objects can 
cause changes 
in one or both of 
them

How does 
angular 
displacement, 
velocity and 
acceleration 
describe an 
object's 
rotational 
motion?

Calculate 
angular 
displacement, 
velocity or 
acceleration in 
a problem.

Angular 
motion has 
similar 
equations to 
linear motion.

Calculate 
variables of 
angular 
speed, 
acceleration, 
force.

angular 
displacment, 
arc length, 
radius, 
diameter, 
angular 
velocity, 
angular 
accleration

3.2.P.B1 
Differentiate 
among 
translational 
motion and 
rotational 
motin in terms 
of position, 
velocity and 
acceleration

S11.C.3.1 Use 
the principles 
of motion and 
force to solve 
real-world 
challenges

problem-
solving, 
demonstration 
and 
discussion, lab 
on circular 
motion

modeling, 
hands-on 
demonstration
s, 
collaboration, 
discussion, 
challenge



Week 25

Interactions 
between any 
two objects can 
cause changes 
in one or both of 
them

How do 
different 
shapes have 
different 
rotational 
inertia? How is 
torque applied 
to various 
shapes to 
cause 
rotation?

Determine 
moment of 
inertia for 
various 
shapes and 
systems

Different 
shapes resist 
a change to 
their rotation 
becaue of 
where their 
mass is 
located.

Solve 
problems 
using sum of 
torques which 
includes the 
moment of 
inertia

moment of 
inertia, mass, 
radius, 
rotational 
kinematics

3.2.P.B1 
Differentiate 
among 
translational 
motion and 
rotational 
motin in terms 
of position, 
velocity and 
acceleration

S11.C.3.1 Use 
the principles 
of motion and 
force to solve 
real-world 
challenges

lab, problem-
solving, 
demonstration
s

demonstration
s, discussion, 
moment of 
inertia lab, 
collaboration

Week 26

Interactions 
between any 
two objects can 
cause changes 
in one or both of 
them

How does 
Centripetal 
Force 
happen?

Calculate 
centripetal 
acceleration 
and force

Centripetal 
force is 
caused solely 
by turning, is 
an inward-
directed force 
not outward. 
The 
acceleration is 
a change in 
direction and 
not a change 
in rate.

Calculate 
centripetal 
acceleration 
and force. 
Determine 
minimum 
speeds for an 
object to go 
through a 
loop.

tangential 
speed and 
acceleration, 
centripetal 
acceleration 
and force

3.2.P.B1 
Differentiate 
among 
translational 
motion and 
rotational 
motin in terms 
of position, 
velocity and 
acceleration

S11.C.3.1 Use 
the principles 
of motion and 
force to solve 
real-world 
challenges

problem-
solving, 
demonstration 
and 
discussion, lab 
on circular 
motion

lab, 
demonstration
s, discussion, 
practice 
calculations, 
challenge 
problems

Week 27a

Interactions of 
objects or 
systems of 
objects can be 
predicted and 
explained 
using the 
concept of 
energy 
transfer and 
conservation.

How does 
rolling energy 
differ from 
translational 
energy?

Problem solve 
using 
rotational 
energy

A rolling object 
has an energy 
from its lateral 
motion and 
additional 
energy 
because it is 
rotating.

Integrate 
rolling energy 
into teh 
conservation 
of energy 
problem 
solving.

rotational 
energy, 
speed, 
distance, 
height

3.2.P.B1 
Differentiate 
among 
translational 
motion and 
rotational 
motin in terms 
of position, 
velocity and 
acceleration

S11.C.3.1 Use 
the principles 
of motion and 
force to solve 
real-world 
challenges

lab, problem-
solving, 
demonstration
s

lab, 
demonstration
s, discussion, 
practice 
calculations, 
challenge 
problems

Week 27b

Interactions of 
objects or 
systems of 
objects can be 
predicted and 
explained 
using the 
concept of 
energy 
transfer and 
conservation.

How is 
angular 
momentum 
conserved? 
How do you 
determine 
which method 
is needed to 
solve a 
rotational 
problem?

problem solve 
using various 
methods: 
angular 
momentum, 
sum of 
torques, 
conservation 
of rotational 
energy

Angular 
momentum is 
conserved 
even when 
radius 
changes and 
rotation speed 
changes.

Problem solve 
how and when 
to apply 
conservation 
of angular 
momentum.

angular 
momentum, 
displacement, 
speed, 
energy, 
torque, 
moment of 
inertia, mass, 
time

3.2.P.B1 
Differentiate 
among 
translational 
motion and 
rotational 
motin in terms 
of position, 
velocity and 
acceleration

S11.D.3.1.1  
Describe 
planetay 
motion and 
the physical 
laws that 
explain it.

test, problem-
solving, labs, 
interactive 
demonstration
s, discussion

demonstration
s, discussion, 
practice 
calculations, 
challenge 
problems



Week 29

Interactions of 
objects or 
systems of 
objects can be 
predicted and 
explained 
using the 
concept of 
energy 
transfer and 
conservation.

How does 
gravity act to 
keep planets 
in orbit? How 
do you 
evaluate 
orbital energy 
and periods?

Solve orbiltal 
period, speed 
and, 
centripetal 
force of 
satellites.

Conservation 
of Energy is 
used to 
analyze orbits 
and energy to 
maintain or 
change orbits

Calculate 
energy and 
speed of 
orbits, speed 
needed to 
change orbits, 
orbital period 
and centripetal 
force needed 
to hold an 
orbit

orbital period, 
gravity, 
centripetal 
force, velocity, 
radius, mass, 
gravitational 
constant

3.2.P.B6 Use 
Newton's laws 
of motion and 
gravitation to 
predict motion 
of objects from 
atoms to 
galaxies.

S11.D.3.1.1  
Describe 
planetay 
motion and 
the physical 
laws that 
explain it.

problem-
solving, 
hands-on 
activities

demonstration
s, discussion, 
practice 
calculations, 
challenge 
problems

Week 30

Waves are a 
repeating 
pattern of 
motion that 
transfers energy 
from place to 
place without 
overall 
displacement of 
matter.

When does 
Simple 
Harmonic 
Motion (SHM) 
occur and 
what are its 
components/v
ariables?

Introduction to 
Simple 
Harmonic 
Motion (SHM). 
Understand 
the terms and 
concepts

SHM occurs 
when the 
restoring force 
is directly 
proportional to 
the objects 
displacement

Calculate 
period, 
frequency, 
and amplitude 
of an object in 
SHM.

frequency, 
period, 
amplitude, 
position, 
velocity 
acceleration, 
function, 
equilibrium

3.2.P.B2 
Explain teh 
translation and 
SHM of 
objects using 
cons of energy 
and cons of 
momentum

S11.C.2.1.1 
Compare and 
analyze 
waves.. as 
well as their 
properties, 
energy levels, 
and motion.

reading, 
examples, 
problem 
solving

demonstration
s, discussion, 
practice 
calculations, 
challenge 
problems

Week 31

Waves are a 
repeating 
pattern of 
motion that 
transfers energy 
from place to 
place without 
overall 
displacement of 
matter.

What affects 
the period of a 
pendulum:?

Examine the 
variables of a 
regular 
pendulum, 
then a 
physical 
pendulum.

The period of 
a pendulum is 
the time to 
make one 
oscillation and 
is dependent 
on pendulum 
length only

Design an 
experiment to 
evaluate 
which variable
(s) affect the 
period of a 
pendulum.  
Apply it to 
different 
problems

emplitude, 
period, string 
length, mass, 
moment of 
inertia, pivot 
point

3.2.P.B2 
Explain teh 
translation and 
SHM of 
objects using 
cons of energy 
and cons of 
momentum

S11.C.2.1.1 
Compare and 
analyze 
waves.. as 
well as their 
properties, 
energy levels, 
and motion.

lab, problem-
solving, 
discussion, 
test on SHM 
properties

videos, 
demonstration
s, discussion, 
practice 
calculations, 
challenge 
problems

Week 32

Waves are a 
repeating 
pattern of 
motion that 
transfers energy 
from place to 
place without 
overall 
displacement of 
matter.

What are 
wave 
properties and 
how do you 
calculate 
frequency, 
period and 
wavespeed?

calculate 
period, 
frequency and 
wavespeed

Waves of all 
types are 
described by 
their 
frequency, 
period and 
wavespeed

Calculate 
properties of 
waves and 
apply it to 
problem-
solving 
scenarios.

period, 
frequency 
wavespeed, 
oscillations, 
crest troughs, 
wavelength, 
pendulum

3.2.P.B5 
Describe teh 
causes of 
wave 
frequency, 
speed and 
wavelength

S11.C.2.1.1 
Compare and 
analyze 
waves.. as 
well as their 
properties, 
energy levels, 
and motion.

problem-
solving, 
demonstration
s, lab

inquiry lab, 
demonstration
s, discussion, 
practice 
calculations, 
challenge 
problems



Week 33

Waves are a 
repeating 
pattern of 
motion that 
transfers energy 
from place to 
place without 
overall 
displacement of 
matter.

How do 
functions 
describe 
mechanical 
waves and 
their 
properties?

calculate w, k, 
A, y, T, f, 
sketch a wave 
and write a 
function

waves can be 
described 
using a 
mathematical 
function, 
which can 
describe their 
size, 
frequency, 
period and 
speed.

Use a function 
to determine 
various 
properties of 
waves.  Use 
the properties 
to write a 
function 
describing a 
wave.

angular 
frequency, 
wave number, 
position, 
transvers, 
period, wave 
speed

3.2.P.B5 
Describe teh 
causes of 
wave 
frequency, 
speed and 
wavelength

S11.C.2.1.1 
Compare and 
analyze 
waves.. as 
well as their 
properties, 
energy levels, 
and motion.

problem-solve, 
test

video 
demonstration
s, discussion, 
practice 
calculations, 
challenge 
problems

Week 34

Waves are a 
repeating 
pattern of 
motion that 
transfers energy 
from place to 
place without 
overall 
displacement of 
matter.

How do sound 
waves act and 
what are 
harmonics?

calculate 
harmonic 
frequencies 
and 
undestand 
resonance

Sound waves 
can be 
created from 
other waves 
using 
resonance.

Experiment to 
find the speed 
of sound in air 
using 
resonance.  
Apply 
knowledge to 
problem-
solving.

harmonics, 
frequency, 
wavelength, 
sound, 
resonance

3.2.P.B5 
Describe teh 
causes of 
wave 
frequency, 
speed and 
wavelength

S11.C.2.1.1 
Compare and 
analyze 
waves.. as 
well as their 
properties, 
energy levels, 
and motion.

problem-solve, 
lab to find 
speed of 
sound, test

lab, video, 
demonstration
s, discussion, 
practice 
calculations, 
challenge 
problems

Week 35-37

Interactions 
between any 
two objects can 
cause changes 
in one or both of 
them

How do you 
apply Physics 
concepts to 
various 
situations?

Practice 
released AP 
Exams in 
preparation

All of the 
above 
concepts 
reviewed

Identify the 
concepts 
involved in 
various 
problems and 
apply 
knowledge to 
solve multitude all

S11.C.3.1 Use 
the principles 
of motion and 
force to solve 
real-world 
challenges

problem-solve, 
apply, 
question, 
discussion,

practice 
problem-
solving, 
student 
collaboration, 
assistance

Week 38

Matter can be 
understood in 
terms of the 
types of atoms 
present and the 
interactions 
both between 
and within 
atoms

How is 
electricity 
generated? 
What are the 
basic 
properties for 
circuits?

Investigate 
how 
generators 
work along 
with ohms law

How is 
electricity 
created and 
how can its 
flow be 
described.  
Understand 
Ohm's Law

Build and 
examine 
electrical 
circuits.  
Calculate 
resistance, 
voltage and 
current using 
Ohm's Law

voltage, 
current, 
resistance, 
electrons, 
ohms Law, 
watts

3.2.P.B4 
Explain how 
stationary and 
moving 
particles result 
in electricity 
and 
magnetism

S11.C.3.1.4 
Explain how 
electricity 
induces 
magnetic and 
how 
magnetism 
induces 
electricity as 
two aspects of 
a single 
electromagneti
c force

discussion, 
demonstration
s, build a 
working 
battery

build virtual 
and hands-on 
circuits to 
compare.  
simulations 
and 
discussion



Week 39

Matter can be 
understood in 
terms of the 
types of atoms 
present and the 
interactions 
both between 
and within 
atoms

How is 
magnetism 
related to 
electricity?

investigate 
how coils work 
with magnets

magnetic and 
electrical field 
forces can be 
created from 
each other

Perform 
various 
experiments 
and describe 
the 
interactions 
with magnetic 
and electrical 
fields.

magnetism, 
coil, induction, 
current, 
voltage, 
generator, 
motor

3.2.P.B4 
Explain how 
stationary and 
moving 
particles result 
in electricity 
and 
magnetism

S11.C.3.1.4 
Explain how 
electricity 
induces 
magnetic and 
how 
magnetism 
induces 
electricity as 
two aspects of 
a single 
electromagneti
c force

build a 
working motor, 
a compass, 
and an 
electromagnet

collaboration, 
compare lab 
results to 
simulations 
on-line, 
discussion

Week 40

Interactions 
between any 
two objects can 
cause changes 
in one or both of 
them

How do you 
apply Physics 
concepts to 
building a 
Rube 
Goldberg 
machine

build a rube 
goldberg 
machine to do 
a simples task

multitude of 
the above 
concepts

Apply various 
concepts to 
build a 
working Rube 
Goldberg 
machine

motion, 
projectiles, 
kinematics, 
energy

3.2.P.B6 Use 
Newton's laws 
of motion and 
gravitation to 
predict motion 
of objects from 
atoms to 
galaxies.

S11.C.3.1 Use 
the principles 
of motion and 
force to solve 
real-world 
challenges

build a 
working rube 
goldberg 
machine.

extended time, 
trial and error, 
provide 
multiple types 
of materials.


