
Abbott Lawrence Academy 2016-2017 Curriculum Map  
Year at a Glance: Grade 9 

Advanced Honors Introductory Physics 

 

Unit Title Time Allocation 
(# of weeks based 

on 38 weeks/ 
school year) 

Essential Questions 
(for unit) 

Core Text/ 
Supplemental 

resources 
(include major 

references) 

Performance Tasks 
 

(assessments: how 
student show they  have 

mastered concepts) 

1. Kinematics 
 

4 weeks Why use the metric 
system? 
 
How does velocity differ 
from speed? 

 
How does acceleration 
differ from velocity? 

 
How do we interpret 
graphs of motion?  

 
How do we create graphs 
of motion? 

 
What is the physical 
meaning of acceleration?  
 

Physics: Principles and 
Problems (Glencoe) 
Chapters 2,3 

 
Class website 
https://kaiserscience.
wordpress.com/ 
 
Worksheets: 
Concept Development 
Practice Pages (Hewitt, 
Conceptual Physics) 

Transform Velocity-Time 
graph into Acceleration-
Time graph 

 
Transform Velocity-Time 
graph into Displacement-
Time graph 

 
Quizzes  (15 minute) 

 
Lab report (using 
qualitative descriptions of 
quantitative data) 

 
Summative: 2 30-minute 
exams 
 

2. Free fall 
acceleration 

2 week What is free-fall motion? 
 
Why aren’t 
measurements perfectly 
accurate? 
 
Why is scientific notation 
helpful to scientists and 
other people that work 
with very large or small 
numbers?  

Physics: Principles and 
Problems (Glencoe) 
Chapters 3 
 
Class website 
https://kaiserscience.
wordpress.com/physic
s/gravity/ 
 
Worksheets: 
Concept Development 
Practice Pages (Hewitt, 
Conceptual Physics) 
 
CPO Physics, Skill 
Sheets 

CPO Skill Sheets 
 
Concept Development 
Practice Pages ( Hewitt) 

 
Quizzes  (20 minute) 
 
Exit tickets 

 
Lab report 

 
Summative: 2 45-minute 
exams 
 

3. Newton’s laws 
of motion 
 

3 weeks How does inertia affect 
an object’s behavior? 
 
What is a force? 
 
What is the relationship 
between force and 
acceleration? 
 
How does motion change 

Physics: Principles and 
Problems (Glencoe) 
Chapters 4 
 
Chapter 5, Section 2 
(Friction) 

 
Class website 
https://kaiserscience.
wordpress.com/ 

CPO Skill Sheets 
 
Concept Development 
Practice Pages ( Hewitt) 

 
Quizzes  (20 minute) 
 
Exit tickets 

 
Lab report 

https://kaiserscience.wordpress.com/
https://kaiserscience.wordpress.com/
https://kaiserscience.wordpress.com/physics/gravity/
https://kaiserscience.wordpress.com/physics/gravity/
https://kaiserscience.wordpress.com/physics/gravity/
https://kaiserscience.wordpress.com/physics/gravity/
https://kaiserscience.wordpress.com/
https://kaiserscience.wordpress.com/


when the net force on an 
object is zero? 
 
How are weight and mass 
related? 
 
What are action-reaction 
pairs? 
 
Why is static friction 
different from kinetic 
friction? 
 
How can we add forces 
to bring a system to 
equilibrium? 
 

 
Worksheets: 
Concept Development 
Practice Pages (Hewitt, 
Conceptual Physics) 
 
CPO Physics, Skill 
Sheets 

 
Summative: 2 45-minute 
exams 
 

 

4. Vectors: Forces 
in two 
dimensions 
 

2 weeks Why do we need vectors 
to analyze motion? 
 
How are vectors added 
graphically? 
 
What are components of 
a vector? 
 

Physics: Principles and 
Problems (Glencoe) 
 
Chapter 5, sections 1 
and 3. 
Chapter 6, section 1 
and section 3. 

 
Class website 
https://kaiserscience.
wordpress.com/ 
 
Worksheets: 
Concept Development 
Practice Pages (Hewitt, 
Conceptual Physics) 
 

CPO Skill Sheets 
 
Concept Development 
Practice Pages ( Hewitt) 
 
Exit tickets 
 

 

5.  Circular 
Motion and 
Gravitation 
 

 3 weeks How does circular motion 
differ from linear 
motion? 
 
How do centripetal 
accelerations and forces 
affect the motion of 
objects? 
 
What patterns of motion 
did Kepler discover for 
planets? 
 
Where does the Coriolis 
force come from? 

Physics: Principles and 
Problems (Glencoe) 
Chap 6, section 2 
 
Chap 7, sections 1, 2 
 
Chap 8, sections 3 
(Rotating frames of 
reference) 

 
Class website 
https://kaiserscience.
wordpress.com/ 
 
Concept Development 
Practice Pages (Hewitt, 
Conceptual Physics) 

CPO Skill Sheets 
 
Concept Development 
Practice Pages ( Hewitt) 

 
Quizzes  (20 minute) 
 
Exit tickets 

 
Lab report 

 
Summative: 2 45-minute 
exams 
 
 
 
 
 

https://kaiserscience.wordpress.com/
https://kaiserscience.wordpress.com/
https://kaiserscience.wordpress.com/
https://kaiserscience.wordpress.com/


6. Momentum 
 

2 weeks What is the physical 
meaning of impulse? 
Of momentum? 
 
What is a conservation 
law? 
 
How does conservation 
of momentum allow us 
to analyze collisions? 
 
Under which conditions 
is momentum 
conserved?  
 
When does momentum 
not appear to be 
conserved? 
 

Physics: Principles and 
Problems (Glencoe) 
Chapters 9 

 
Class website 
https://kaiserscience.
wordpress.com/ 

 
Worksheets: 
CPO Skill Sheets (CPO 
Physics) 

CPO Skill Sheets 
 
Concept Development 
Practice Pages ( Hewitt) 

 
Quizzes  (20 minute) 
 
Exit tickets 

 
Lab report 

 

7. Work, energy, 
and power 
 

3 weeks What is the physics 
definition of “work”? 
 
How are work and 
energy related? 
 
How is power related to 
work and energy? 
 
What are different types 
of energy?  
 
Applications of the law of 
conservation of energy 
 

Physics: Principles and 
Problems (Glencoe) 
Chapters 10, sections 
1, 2 
Chapter 11, sections 1, 
2. 
 
Class website 
https://kaiserscience.
wordpress.com/ 
 
Worksheets: 
CPO Skill Sheets (CPO 
Physics) 
 

CPO Skill Sheets 
 
Concept Development 
Practice Pages ( Hewitt) 

 
Quizzes  (20 minute) 
 
Exit tickets 

 
Summative: 2 45-minute 
exams 

8. Heat and 
States of Matter 
 

3 weeks How are thermal energy 
and temperature 
related? 
 
How do objects reach 
thermal equilibrium? 
 
Why do we have 
different thermometer 
scales? 
 
Why do some materials 
warm faster than others? 
(specific heat) 
 
How does a solid’s 
properties relate to it’s 
atomic structure? 
 
Why does a change in 

Physics: Principles and 
Problems (Glencoe) 
Chapter 12, sections 1, 
2. 
 
Chapter 13, sections 1, 
2. 
 
Class website 
https://kaiserscience.
wordpress.com/ 
 
Worksheets: 
Concept Development 
Practice Pages (Hewitt, 
Conceptual Physics) 
 

 

Convert temperatures 
between F, C and K 
temperature scales. 
 
SWBAT to explain: 
 
Contrast real machines 
with perpetual motion 
machines. 
 
why all engines and 
organisms follow the laws 
of thermodynamics 
 
How engines and 
refrigerators demonstrate 
the laws of 
thermodynamics 
 
SWBAT calculate the 

https://kaiserscience.wordpress.com/
https://kaiserscience.wordpress.com/
https://kaiserscience.wordpress.com/
https://kaiserscience.wordpress.com/
https://kaiserscience.wordpress.com/
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temperature affect the 
size of an object? 
 

amount of linear 
expansion of a heated 
object 
 

9. Vibrations and 
waves/sound, 
SHM 
 

3 weeks What is periodic motion? 
 
What are waves? 
 
How do waves reflect or 
refract? 
 
What is the physical basis 
of sound? 
 
What is the physical basis 
of music? 
 

Physics: Principles and 
Problems (Glencoe) 
 
Chapter 14 
 
Chapter 15 

 
Class website 
https://kaiserscience.
wordpress.com/ 
 
Worksheets: 
CPO Skill Sheets (CPO 
Physics) 
 

Calculate wave 
frequency, 
wavelength, speed 
,  
draw waveforms with 
various characteristics 

 
identify nodes and 
antinodes in standing 
waves 

 
differentiate between 
transverse and 
longitudinal waves 

 
determine the speed of 
sound in air 

 
predict the superposition 
of two waves interfering 
constructively and 
destructively 
 

 
 

10. Fundamentals 
of light 
 

3 weeks 16.1 
What are the 
assumptions behind the 
ray model of light? 
 
How does light spread 
out over a distance? 
(inverse-square law) 
 
How fast does light 
travel? 
 
16.2 
What are the 
assumptions behind the 
wave model of light? 
 
How does diffraction 
show that light has wave-
like properties? 
(Huygens' principle) 
 
Huygens' Principle and 
the Law of Refraction 
 
How do different 

Physics: Principles and 
Problems (Glencoe) 
Chapters 16 

 
Class website 
https://kaiserscience.
wordpress.com/ 
 
Worksheets: 
CPO Skill Sheets (CPO 
Physics) 
 

observe, sketch, and 
interpret the behavior of 
wave fronts as they 
reflect, refract, and 
diffract 

 
 

https://kaiserscience.wordpress.com/
https://kaiserscience.wordpress.com/
https://kaiserscience.wordpress.com/
https://kaiserscience.wordpress.com/


wavelengths of light 
become perceives as 
different colors? 

 
How can we add 
different colors of light, 
to make new colors? 
(additive color model) 
 
How can we mix 
pigments to absorb some 
colors of light, to make 
new colors? (subtractive 
color model.) 
 

11. Reflection and 
Mirrors 

1 week What are the 
assumptions of the ray 
model of light? 
 
How do light rays form 
reflections? 
 
Why does light refract? 
 
How do cameras make 
images? How do our eyes 
make images? 
 
How do glasses help our 
vision? 
 
How can we arrange 
lenses to make a 
microscope? 
 

Physics: Principles and 
Problems (Glencoe) 
Chapters 17 
 
Class website 
https://kaiserscience.
wordpress.com/ 
 
Worksheets: 
CPO Skill Sheets (CPO 
Physics) 

draw ray diagrams to 
represent the reflection 
and refraction of waves 
 
determine empirically the 
index of refraction of a 
transparent medium 

12. Static 
electricity and 
electric fields 
 

2 weeks Chapter 20 
 
What kinds of charges 
exist within atoms? 
 
How do charges affect 
each other? 
 
Why do some materials 
insulate against electrical 
current? 
 
How can we measure 
electric charges? 
 
Coulomb's Law 
 
Chapter 21 
 
What is a “field”? 

Physics: Principles and 
Problems (Glencoe) 
Chapters 20, 21, 22, 23, 
24, 25, 26 

 
Class website 
https://kaiserscience.
wordpress.com/ 
 
Worksheets: 
CPO Skill Sheets (CPO 
Physics) 
 

compare the power 
developed when the 
same work is done at 
different rates 

 
measure current and 
voltage in a circuit 
 
use measurements to 
determine the resistance 
of a circuit element 
 
Interpret graphs of 
voltage versus current 
 
 
construct simple series 
and parallel circuits 

 
draw and interpret circuit 

https://kaiserscience.wordpress.com/
https://kaiserscience.wordpress.com/


 
How do we define and 
model electric fields? 
 
What is an electric 
potential difference? 
 
How do electric fields 
behave near conductors? 
 
How do capacitors store 
energy? 
 
 
 
 

diagrams which include 
voltmeters and ammeters 

 
predict the behavior of 
lightbulbs in series and 
parallel circuits 

 
map the magnetic field of 
a permanent magnet, 
indicating the direction of 
the field between the N 
(north-seeking) and S 
(south-seeking) poles 

13. Electric 
current, and 
Series and 
Parallel Circuits 
 
Chapters 22 , 23 

3 weeks How do we define 
electrical current? 

 
How do we diagram 
electrical circuits? 

 
How do we measure 
current, voltage and 
resistance? 

 
What is the relationship 
between Power, 
electrical current and 
resistance? 

 
How can we calculate 
Kilowatt hours and 
electric bills? 

 
How do we create series 
and parallel electric 
circuits? 

 

Physics: Principles and 
Problems (Glencoe) 
Chapters: 

 
Class website 
https://kaiserscience.
wordpress.com/ 
 
Worksheets: 
CPO Skill Sheets (CPO 
Physics) 

 

14. Magnetic 
fields 
Chap 24, 25, 26 
 
 

2 week What is a B-field? 
(magnetic field) 

 
How do materials 
become magnetized? 

 
How does an electric 
current create 
magnetism? 

 
How do electric currents 
create forces on current-
carrying wires? 

 
How does 

Physics: Principles and 
Problems (Glencoe) 
Chapters: 

 
Class website 
https://kaiserscience.
wordpress.com/ 
 
Worksheets: 
CPO Skill Sheets (CPO 
Physics) 

 

https://kaiserscience.wordpress.com/
https://kaiserscience.wordpress.com/
https://kaiserscience.wordpress.com/
https://kaiserscience.wordpress.com/


electromagnetic 
induction work? 

 
How does an electric 
generator work? 
 
What are 
electromagnetic (EM) 
waves? 

 
How do EM waves 
propagate? 

 
15. Modern 
physics:  
quantum theory, 
the atom, nuclear 
physics,  
relativity 
 

2 weeks  
 
 
 
 

Physics: Principles and 
Problems (Glencoe) 
Chapters: 

 
Class website 
https://kaiserscience.
wordpress.com/ 
 
Worksheets: 
CPO Skill Sheets (CPO 
Physics)  
 

 
 

 
 
  

https://kaiserscience.wordpress.com/
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Abbott Lawrence Academy 2016-2017 Curriculum Map 

Advanced Honors Physics     Grade 9 

Unit 1: Kinematics (4 weeks) 

 

Essential Questions 
 
(Big ideas) 
 

Why use the metric system?  
 
How does velocity differ from speed? 
 
How does acceleration differ from velocity? 
 
How do we interpret graphs of motion?  
 
How do we create graphs of motion? 
 
What is the physical meaning of acceleration? 
 

Learning Objectives 
 
(skills) 

SWBAT 
 
* convert English units into Metric units, and vice-versa 

 
* Use a metric conversion table. 

 
* translate word problems into dimensional analysis problems. 

 
* create D-T and V-T graphs based on the motion of objects, and vice-
versa. 

 
* calculate how the acceleration of gravity changes the velocity of 
falling objects. 

 
* translate word problems into diagrams showing objects in motion. 
 
*  perform a laboratory experiment 
. 

Performance tasks: Formative and 
Summative 

Transform Velocity-Time graph into Acceleration-Time graph 
Transform Velocity-Time graph into Displacement-Time graph 
Quizzes  (15 minute) 
Lab report on X, Y and Z-axis acceleration of toy cars 
Summative: 2 30-minute exams 

Learning 
Standards 

Langu
age  
Objec
tives 
 

Academic 
Language 
 
 

Content 
Objectives 
 
(details of 
the 
content) 
 
 

Texts and 
Supplement
al Learnings 
 
 

Cross-Content Connections 
 
 



 
2016 
Massachusetts 
Science and 
Technology/Engi
neering 
Standards 
 
CCSS.ELA-
LITERACY.RST.9-
10.3 
Follow precisely 
a complex multi-
step procedure 
when carrying 
out experiments, 
taking 
measurements, 
or performing 
technical tasks, 
attending to 
special cases or 
exceptions 
defined in the 
text. 
 
HS-PS2-10(MA). 
Use free-body 
force diagrams, 
algebraic 
expressions, and 
Newton’s laws of 
motion to predict 
changes to 
velocity and 
acceleration for 
an object moving 
in one dimension 
in various 
situations. 
 
 
Massachusetts 
Science and 
Technology/Engi
neering 
Curriculum 
(2006) 
Introductory 
Physics. Motion 
and Forces. 
Central Concept: 
Newton’s laws of 
motion and 
gravitation 
describe and 

 
Students will 
recognize 
multiple 
ways to learn 
or explain, 
the same 
idea: 
 
(a) verbal 
discussion, in 
complete 
sentences 
 
(b) making 
precise 
statements 
and 
questions, by 
using nouns 
more often, 
and 
pronouns 
less often. 
 
(c) writing in 
complete 
sentences 
 
(d ) verbally 
explaining 
how a 
diagram 
explains a 
phenomenon 
 
(e) reading 
about a 
phenomenon 
or problem, 
and then 
creating a 
diagram 
which 
represents it. 

Tier II: 
Transform 
Interpret 
Plot 
 
Tier III: 
Displaceme
nt 
Distance 
Speed 
Velocity 
Acceleration 
Slope; 
Ticker tape 
diagram; 
Coordinate 
system; 
Magnitude; 
Scalar; 
Vector; 
instantaneo
us 

 
* convert 
English units 
into Metric 
units, and 
vice-versa 
 
* Use a metric 
conversion 
chart without 
a calculator, 
just by moving 
the decimal 
point. 
 
* translate 
word 
problems into 
dimensional 
analysis 
problems. 

 
Create D-T 
and V-T 
graphs for: 
the motion of 
an object 
 
Determine 
displacement 
from a V-T 
graph 
 
Make 
measurement
s of mass, 
length, area, 
volume 
 
Write a 
properly 
formatted lab 
report.   
 
Introduce 
precise 
claim(s), 
distinguish 
claim(s) from 
alternate or 
opposing 
claims.  
 
Provide a 
concluding 
statement 

Physics: 
Principles and 
Problems 
(Glencoe) 
 
CPO Physics, 
Skill Sheets 
 
Multiple 
resources on 
the website 
 
https://kaisers
cience.wordpre
ss.com/  
 

Chemistry 
Dimensional analysis; 
 
World History 
The development of astronomy 
and science through the empires of 
Mesopotamia/ancient Babylon: 
 
 
Mathematics 
Plotting data on X,Y axes 
Finding slope of a line 
Finding area of a trapezoid 
Finding the area under a curve 

https://kaiserscience.wordpress.com/
https://kaiserscience.wordpress.com/
https://kaiserscience.wordpress.com/
https://kaiserscience.wordpress.com/


predict the 
motion of most 
objects. 
 
1.1 Compare and 
contrast vector 
quantities (e.g., 
displacement, 
velocity, 
acceleration 
force, linear 
momentum) and 
scalar quantities 
(e.g., distance, 
speed, energy, 
mass, work) 
 
1.2 Distinguish 
between 
displacement, 
distance, 
velocity, speed, 
and acceleration. 
Solve problems 
involving 
displacement, 
distance, 
velocity, speed, 
and constant 
acceleration. 
 
1.3 Create and 
interpret graphs 
of 1-dimensional 
motion, such as 
position vs. time, 
distance vs. time, 
speed vs. time, 
velocity vs. time, 
and acceleration 
vs. time where 
acceleration is 
constant. 
 

that follows 
from or 
supports the 
argument 
presented. 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 



Abbott Lawrence Academy 2016-2017 Curriculum Map 

Advanced Honors Physics     Grade 9 

Unit 2: Free Fall Motion (2 weeks) 

 

Essential Questions What is free-fall motion? 
 
Why aren’t measurements perfectly accurate? 
 
Why is scientific notation helpful to scientists and other people that 
work with very large or small numbers? 
 

Learning Objectives for Unit SWBAT 
 
How to interpret ticker-tape diagrams 
 
Extract and interpret information from D-T, V-T and A-T graphs. 
 
Calculate how fast a falling object picks up speed 
 
Calculate how far an object has fallen, in a given amount of time. 
 
Show the precision of a measurement with significant figures 
 
Write numbers in scientific notation or standard form 
 

Performance tasks: Formative and 
Summative 

CPO Skill Sheets 
Concept Development Practice Pages (from Hewitt’s Conceptual 
Physics) 
Quizzes  (15 minute) 
Lab report on vertical motion of objects dropped from varying heights. 
Summative: 2 30-minute exams 

Learning 
Standards 
 

Langu
age  
Objec
tives 

Academic 
Language 
 
 

Content 
Objectives 
 
 

Texts and 
Supplementa
l Learnings 
 
 

Cross-Content Connections 
 
 



 
2016 
Massachusetts 
Science and 
Technology/Engi
neering 
Standards 
 
HS-PS2-10(MA). 
Use free-body 
force diagrams, 
algebraic 
expressions, and 
Newton’s laws of 
motion to predict 
changes to 
velocity and 
acceleration for 
an object moving 
in one dimension 
in various 
situations. 
 
 
Massachusetts 
Science and 
Technology/Engi
neering 
Curriculum . 
 
1.3 Create and 
interpret graphs 
of 1-dimensional 
motion, such as 
position vs. time, 
distance vs. time, 
speed vs. time, 
velocity vs. time, 
and acceleration 
vs. time where 
acceleration is 
constant. 
 
2016 
Massachusetts 
Science 
Framework 2006 
 
Physical Sciences 
(Chemistry and 
Physics): the 
measurement of 
volume and mass 
requires 
understanding of 
the 
sensitivity of 

 
Students will 
recognize 
multiple 
ways to learn 
or explain, 
the same 
idea: 
 
(a) verbal 
discussion, in 
complete 
sentences 
 
 
(b) writing in 
complete 
sentences 
 
(c ) verbally 
explaining 
how a 
diagram 
explains a 
phenomenon 
 
(d) reading 
about a 
phenomenon 
or problem, 
and then 
creating a 
diagram 
which 
represents it. 

Tier II: 
 
 
Tier III: 
Free-fall 
parabola 
 

Scalars and 
vectors 
 
Distance and 
displacemen
t 
 
All motion is 
relative 
 
How can we 
relate real-
world 
motion, to 
how this 
motion is 
represented 
on D-T, V-T 
and A-T 
diagrams. 
 
How Galileo 
discovered 
that, without 
air 
resistance, 
all objects 
would fall at 
the same 
speed. 
 
How Earth’s 
gravity 
changes the 
velocity of a 
falling object 
 
 
 
 
 
 
 
 
 

Textbook: 
Physics: 
Principles and 
Problems 
(Glencoe) 
 
CPO Physics, 
Skill Sheets 
 
Multiple 
resources on 
the website: 
https://kaisersc
ience.wordpres
s.com/  
 

Mathematics 
 
Common Core Math 

 
CCSS.MATH.CONTENT.7.EE.B.4  Use 
variables to represent quantities in a 
real-world or mathematical 
problem, and construct simple 
equations and inequalities to solve 
problems by reasoning about the 
quantities. 

 
CCSS.MATH.CONTENT.8.EE.C.7  
Solve linear equations in one 
variable 

 
CCSS.MATH.CONTENT.HSA.SSE.B.3  
Choose and produce an equivalent 
form of an expression to reveal and 
explain properties of the quantity 
represented by the expression. 
(including isolating a variable) 

 
CCSS.MATH.CONTENT.HSA.CED.A.4  
Rearrange formulas to highlight a 
quantity of interest, using the same 
reasoning as in solving equations. 
For example, rearrange Ohm’s law V 
= IR to highlight resistance R. 

https://kaiserscience.wordpress.com/
https://kaiserscience.wordpress.com/
https://kaiserscience.wordpress.com/
https://kaiserscience.wordpress.com/


measurement 
tools (e.g., rulers, 
graduated 
cylinders, 
balances) and 
knowledge and 
appropriate use 
of significant 
digits. 
 
High School 
students are 
expected to 
know the 
content of the 
Massachusetts 
Mathematics 
Curriculum 
Framework, 
through grade 8. 
Below are skills 
from the 
framework that 
students have 
the opportunity 
to apply: 
scientific 
notation 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Abbott Lawrence Academy 2016-2017 Curriculum Map 

Advanced Honors Physics     Grade 9 

Unit 3: Newton’s laws of motion (3 weeks) 

 

Essential Questions How does inertia affect an object’s behavior? 
What is a force? 
What is the relationship between force and acceleration? 
How does motion change when the net force on an object is 
zero? 
How are weight and mass related? 
What is Newton’s 3rd law of motion? 
What are action-reaction pairs? 

Learning Objectives for Unit SWBAT 
 
* Find the net force on an object 
* Calculate forces, mass and accelerations. 
* Draw free-body diagrams 
* Use Newton’s laws of motion in problem solving. 
* Explain the historical development of physics, from 
Aristotle to Newton 
* Determine the coefficient of kinetic friction between a 
block and a board. 
 

Performance tasks: Formative and 
Summative 

CPO Skill Sheets 
Concept Development Practice Pages 
Quizzes  (15 minute) 
Lab report: Measuring the coefficient of friction 
Summative: 2 30-minute exams 

Learning 
standards 
 
 

Langu
age  
Objec
tives 
 

Academic 
Language 
 
 

Content 
Objectives 
 
 

Texts and 
Supplement
al Learnings 
 
 

Cross-Content Connections 
 
 



 
HS-PS2-1. 
Analyze data to 
support the claim 
that Newton’s 
second law of 
motion is a 
mathematical 
model describing 
change in motion 
(the 
acceleration) of 
objects when 
acted on by a net 
force. 
 
HS-PS2-10(MA). 
Use free-body 
force diagrams, 
algebraic 
expressions, and 
Newton’s laws of 
motion to predict 
changes to 
velocity and 
acceleration for 
an object moving 
in one dimension 
in various 
situations 
 
 

 
Students will 
recognize 
multiple 
ways to learn 
or explain, 
the same 
idea: 
 
(a) verbal 
discussion, in 
complete 
sentences 

 
(b) writing in 
complete 
sentences 
 
(c ) verbally 
explaining 
how a 
diagram 
explains a 
phenomenon 
 
(d) reading 
about a 
phenomenon 
or problem, 
and then 
creating a 
diagram 
which 
represents it. 
 
 

Tier II: 
Analyze and 
Sketch 
Evaluate 
 
Tier III: 
Aristotle 
Equilibrium 
Force 
Free-body 
diagram 
Galileo 
Gravity 
Inertia 
Mass 
Net force 
Newton’s 
1st law 
Newton’s 
2nd law 
Newton’s 
3rd law 
Normal 
force 
System 
Tension 
Terminal 
Velocity 
Weight 
Weightlessn
ess 
 
 
 

How to draw 
free-body 
diagrams 
 
Find the net 
force on an 
object 
 
Use Newton’s 
laws of 
motion in 
practical 
problem 
solving. 

 
Plot force vs 
acceleration 
to find the 
mass of an 
object 
 
How to find 
the amount 
of force 
needed to 
create 
equilibrium. 
 
 
 
 

Textbook: 
Physics: 
Principles and 
Problems 
(Glencoe) 
 
CPO Physics, 
Skill Sheets 
 
Multiple 
resources on 
the website: 
https://kaisers
cience.wordpr
ess.com/  
 

World History 
Aristotle (Ancient Greece) 
 
https://kaiserscience.wordpress.co
m/physics/forces/ 
 
Galileo (medieval Europe) 
 
Isaac Newton (1700’s England) 
 
 
Mathematics 
Algebra 
Plotting data 
Determining slope 
Solving for an unknown 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

https://kaiserscience.wordpress.com/
https://kaiserscience.wordpress.com/
https://kaiserscience.wordpress.com/
https://kaiserscience.wordpress.com/
https://kaiserscience.wordpress.com/physics/forces/
https://kaiserscience.wordpress.com/physics/forces/


Abbott Lawrence Academy 2016-2017 Curriculum Map 

Advanced Honors Physics     Grade 9 

Unit 4: Vectors and projectile motion  (2 weeks) 

 

Essential Questions Why do we need vectors to analyze motion? 
 
How are vectors added graphically? 
 
What are components of a vector? 
 

Learning Objectives for Unit SWBAT 
 
* Graphically break down vectors into components 
* Graphically add or subtract vectors 
* sketch the path of a projectile 
* show relationship between a parabola and conic section 
 

Performance tasks: Formative and 
Summative 

CPO Skill Sheets 
Concept Development Practice Pages 
Quizzes  (15 minute) 
PhET (Physics Education Technology) vector addition virtual lab 

Learning 
Standards 

Langu
age  
Objec
tives 
 

Academic 
Language 
 
 

Content 
Objectives 
 
 

Texts and 
Suppleme
ntal 
Learnings 
 
 

Cross-Content Connections 
 
 

 
Massachusetts 
Science 
Curriculum 
Framework 2016 
 
1. Motion and 
Forces: Central 
Concept: 
Newton’s laws of 
motion and 
gravitation 
describe and 
predict the 
motion of most 
objects. 

 
1.1 Compare and 
contrast vector 
quantities 
 
 

 
Students will 
recognize 
multiple 
ways to 
learn, or to 
explain, the 
same idea: 
 
(a) verbal 
discussion, in 
complete 
sentences 
(b) writing in 
complete 
sentences 
(c ) viewing 
or creating a 
diagram 
(d) viewing or 
creating an 
animation 
(e) Through 
use of 
physical 
manipulative
s or labs. 

Tier II: 
 
 
Tier III: 
 
X-
component 
 
Y-
component 
 
Parabola 
 
Conic 
section 
 
 

How does 
projectile 
motion relate to 
parabolas? 
 
How does air 
friction affect a 
projectile’s 
path? 
 
 
How can we 
analyze the 
vertical and 
horizontal 
components of 
motion? 
 
How does air 
friction affect a 
projectile’s 
path? 
 
 
 
 

Textbook: 
Physics: 
Principles 
and 
Problems 
(Glencoe) 
 
CPO Physics, 
Skill Sheets 
 
Multiple 
resources on 
the website: 
https://kaise
rscience.wor
dpress.com/  
 

Common Core Mathematics 
 
Number and Quantity – Vector and 
Matrix Quantities 
 
N-VM.1     Recognize vector 
quantities as having both magnitude 
and direction. Represent vector 
quantities by directed line segments 
and use appropriate symbols for 
vectors and their magnitudes. 
N-VM.2     Find the components of a 
vector. 

 
Translate between the geometric 
description and the equation for a 
conic section. 
MA.3.a. (+) Use equations and 
graphs of conic sections to model 
real-world problems. 

https://kaiserscience.wordpress.com/
https://kaiserscience.wordpress.com/
https://kaiserscience.wordpress.com/
https://kaiserscience.wordpress.com/


 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Abbott Lawrence Academy 2016-2017 Curriculum Map 

Advanced Honors Physics     Grade 9 

Unit 5: Circular Motion and Gravitation Time 3 weeks 



 

Essential Questions How does circular motion differ from linear motion? 
 
How do centripetal accelerations and forces affect the motion of 
objects? 
 
What patterns of motion did Kepler discover for planets? 
 
Where does the Coriolis force come from? 
 

Learning Objectives for Unit Students will be able to: 
 
Make calculations with Newton’s law of gravitation 
 
predict where a launched projectile will land 
 
Calculate the centripetal acceleration of a runner going around a track, 
or of a NASCAR racecar on a circular track 
 
Calculate the force needed to keep an amusement park rider safely 
inside a ride 
 
Illustrate how an object can be launched from earth, into a free-fall 
orbit 
 
How do planets and satellites orbit a larger body? 
 
How does free-fall lead to weightlessness? 
 
How is inertial mass different from gravitational mass? 
 

Performance tasks: Formative and 
Summative 

Worksheets during class 
Quizzes 
Lab reports 
Essay on Galileo Galilei 
Lab: Why Is There a Tidal Bulge Opposite the Moon? 
Summative: 30-minute exams 

Learning 
standards 

Langu
age  
Objec
tives 
 

Academic 
Language 
 
 

Content 
Objectives 
 
 

Texts and 
Supplement
al Learnings 
 

Cross-Content Connections 
 
 



 
2016 
Massachusetts 
Science and 
Technology/Engi
neering 
Curriculum 
Framework 
 
HS-PS2-4. Use 
mathematical 
representations 
of Newton’s law 
of gravitation 
and Coulomb’s 
law to both 
qualitatively and 
quantitatively 
describe and 
predict the 
effects of 
gravitational and 
electrostatic 
forces between 
objects. 
 
HS-PS2-1. 
Analyze data to 
support the claim 
that Newton’s 
second law of 
motion is a 
mathematical 
model describing 
change in motion 
(the 
acceleration) of 
objects when 
acted on by a net 
force. 
 
 

 
Students will 
recognize 
multiple 
ways to learn 
or explain, 
the same 
idea: 
 
(a) verbal 
discussion, in 
complete 
sentences 
 
 
(b) writing in 
complete 
sentences 
 
(c ) verbally 
explaining 
how a 
diagram 
explains a 
phenomenon 
 
(d) reading 
about a 
phenomenon 
or problem, 
and then 
creating a 
diagram 
which 
represents it. 

Tier II: 
 
 
Tier III: 
 

 
Mathematicall
y predict 
where a 
launched 
projectile will 
land 
 
Calculate the 
centripetal 
acceleration 
of a runner 
going around 
a track, or of a 
NASCAR 
racecar on a 
circular track 
 
Calculate the 
force needed 
to keep an 
amusement 
park rider 
safely inside a 
ride 
 
Illustrate how 
an object can 
be launched 
from earth, 
into a free-fall 
orbit 

 
 

Textbook: 
Physics: 
Principles and 
Problems 
(Glencoe) 
 
CPO Physics, 
Skill Sheets 
 
Multiple 
resources on 
the website: 
https://kaiser
science.wordp
ress.com/  
 

Learning Standards:  
 
World History 
Aristotle (Ancient Greece) 
Tycho Brahe, Johannes Kepler, 
Galileo (medieval Europe) 

 
 
 
Common Core Math 

 
CCSS.MATH.CONTENT.7.EE.B.4  Use 
variables to represent quantities in 
a real-world or mathematical 
problem, and construct simple 
equations and inequalities to solve 
problems by reasoning about the 
quantities. 

 
CCSS.MATH.CONTENT.8.EE.C.7  
Solve linear equations in one 
variable 

 
CCSS.MATH.CONTENT.HSA.SSE.B.3  
Choose and produce an equivalent 
form of an expression to reveal and 
explain properties of the quantity 
represented by the expression. 
(including isolating a variable) 

 
CCSS.MATH.CONTENT.HSA.CED.A.4  
Rearrange formulas to highlight a 
quantity of interest, using the same 
reasoning as in solving equations. 
 

 
 
 
 
 
 
 
 
 
 
 
 

https://kaiserscience.wordpress.com/
https://kaiserscience.wordpress.com/
https://kaiserscience.wordpress.com/
https://kaiserscience.wordpress.com/


Abbott Lawrence Academy 2016-2017 Curriculum Map 

Advanced Honors Physics     Grade 9 

Unit 6: Momentum  (2 weeks) 

 

Essential Questions What is the physical meaning of impulse? 
Of momentum? 
 
What is a conservation law? 
 
How does conservation of momentum allow us to analyze collisions? 
 
What is angular momentum? 
 
Under which conditions is momentum conserved?  
 
When does momentum not appear to be conserved? 

 

Learning Objectives for Unit Students will be able to: 
 
Use conservation of momentum to predict the speed of vehicles before 
or after a collision. 
 
When 2 objects collide, calculate the speed at which they rebound. 
 
Calculations with elastic collisions 
 
Calculations with inelastic collisions 
 

Performance tasks: Formative and 
Summative 

CPO Skill Sheets 
 
Concept Development Practice Pages ( Hewitt) 
 
Quizzes  (15 minute) 
 
Exit tickets 
 
PhET (Physics Education Technology) vector addition collision lab 
 
Summative 30-minute exams 

Learning 
Objectives 
 
 

Langu
age  
Objec
tives 
 

Academic 
Language 
 
 

Content 
Objectives 
 
 

Texts and 
Supplement
al Learnings 
 
 

Cross-Content Connections 
 
 



Massachusetts 
Science and 
Technology/Engi
neering 
Curriculum 
Framework 
 
HS-PS2-2. Use 
mathematical 
representations 
to show that the 
total momentum 
of a system of 
interacting 
objects is 
conserved when 
there is no net 
force on the 
system.  
 
 
 

Students will 
recognize 
multiple 
ways to learn 
or explain, 
the same 
idea: 
 
(a) verbal 
discussion, in 
complete 
sentences 
 
(b) writing in 
complete 
sentences 
 
(c ) verbally 
explaining 
how a 
diagram 
explains a 
phenomenon 
 
(d) reading 
about a 
phenomenon 
or problem, 
and then 
creating a 
diagram 
which 
represents it. 

Tier II: 
 
 
Tier III: 
 

 
Use 
conservation 
of 
momentum 
to predict the 
speed of 
vehicles 
before or 
after a 
collision. 
 
When 2 
objects 
collide, 
calculate the 
speed at 
which they 
rebound. 
 
Calculations 
with elastic 
and inelastic 
collisions 
 
What is the 
physical 
meaning of 
impulse? 
Of 
momentum? 
 
What is a 
conservation 
law? 
 
How does 
conservation 
of 
momentum 
allow us to 
analyze 
collisions? 

 

Textbook: 
Physics: 
Principles and 
Problems 
(Glencoe) 
 
CPO Physics, 
Skill Sheets 
 
Multiple 
resources on 
the website: 
https://kaisers
cience.wordpr
ess.com/  
 

Common Core Math 
 
CCSS.MATH.CONTENT.7.EE.B.4  Use 
variables to represent quantities in 
a real-world or mathematical 
problem, and construct simple 
equations and inequalities to solve 
problems by reasoning about the 
quantities. 

 
CCSS.MATH.CONTENT.8.EE.C.7  
Solve linear equations in one 
variable 

 
CCSS.MATH.CONTENT.HSA.SSE.B.3  
Choose and produce an equivalent 
form of an expression to reveal and 
explain properties of the quantity 
represented by the expression. 
(including isolating a variable) 

 
CCSS.MATH.CONTENT.HSA.CED.A.4  
Rearrange formulas to highlight a 
quantity of interest, using the same 
reasoning as in solving equations 
 

 
 
 
 
 
 
 
 
 
 

https://kaiserscience.wordpress.com/
https://kaiserscience.wordpress.com/
https://kaiserscience.wordpress.com/
https://kaiserscience.wordpress.com/


Abbott Lawrence Academy 2016-2017 Curriculum Map 

Advanced Honors Physics     Grade 9 

Unit 7: Work, power and energy  (3 weeks) 

 

Essential Questions What is the physics definition of “work”? 
 
How are work and energy related? 
 
How is power related to work and energy? 
 
What are different types of energy?  
 
Applications of the law of conservation of energy 
 

Learning Objectives for Unit Students will be able to: 
 
Calculate the net work done on an object 
 
Calculate the energy needed to do work on a system 
 
Calculate the KE of a system when it’s velocity changes 
 
Calculate the power of any system, given its energy and time. 
 
How does a skeleton function as a compound machine? 
 
Calculate the KE gained when a system loses potential energy. 
 

Performance tasks: Formative and 
Summative 

CPO Skill Sheets 
Concept Development Practice Pages ( Hewitt) 
 
Quizzes  (15 minute) 
 
Exit tickets 
 
Summative: 2 30-minute exams 

Learning 
Objectives 

Langu
age  
Objec
tives 
 

Academic 
Language 
 
 

Content 
Objectiv
es 
 
 

Texts and 
Supplemental 
Learnings 
 
 

Cross-Content Connections 
 
 



 
2016 Mass 
Science and 
Technology/Engi
neering 
Standards 
 
2006 Mass 
Science and 
Technology/Engi
neering 
Curriculum 
Framework  
 
Next Gen Science 
Standards 
 
SAT Physics 
Content 
 
 

 
Students will 
recognize 
multiple 
ways to learn 
or explain, 
the same 
idea: 
 
(a) verbal 
discussion, in 
complete 
sentences 
 
 
(b) writing in 
complete 
sentences 
 
(c ) verbally 
explaining 
how a 
diagram 
explains a 
phenomenon 
 
(d) reading 
about a 
phenomenon 
or problem, 
and then 
creating a 
diagram 
which 
represents it. 

Tier II: 
 
 
Tier III: 
 

SWBAT 
 
Calculate 
the 
amount of 
work done 
when a 
force is 
applied to 
an object 
 
Use proper 
metric 
units for 
work, 
force, 
power. 
 
Relate 
word done 
to change 
in 
potential 
energy 
 
Differentia
te 
between 
different 
types of 
energy 
 
Track 
energy 
changes 
from KE to 
PE 
 
Calculate 
power 
generated 
 

Textbook: 
Physics: Principles 
and Problems 
(Glencoe) 
 
CPO Physics, Skill 
Sheets 
 
Multiple 
resources on the 
website: 
https://kaiserscie
nce.wordpress.co
m/  
 

Chemistry 
 
Kinetic energy of molecules in 
motion 
Chemistry HS-PS1-5. Construct an 
explanation based on kinetic 
molecular theory for why varying 
conditions 
influence the rate of a chemical 
reaction or a dissolving process. 
 
HS-PS1-6. Design ways to control 
the extent of a reaction at 
equilibrium (relative amount of 
products to 
reactants) by altering various 
conditions using Le Chatelier’s 
principle. Make arguments 
based on kinetic molecular theory 
 
Common Core Math 
CCSS.MATH.CONTENT.7.EE.B.4  Use 
variables to represent quantities in a 
real-world or mathematical 
problem, and construct simple 
equations and inequalities to solve 
problems by reasoning about the 
quantities. 
CCSS.MATH.CONTENT.8.EE.C.7  
Solve linear equations in one 
variable 
CCSS.MATH.CONTENT.HSA.SSE.B.3  
Choose and produce an equivalent 
form of an expression to reveal and 
explain properties of the quantity 
represented by the expression. 
(including isolating a variable) 
CCSS.MATH.CONTENT.HSA.CED.A.4  
Rearrange formulas to highlight a 
quantity of interest, using the same 
reasoning as in solving equations.  

 
 
 
 
 
 
 
 
 
 
 

https://kaiserscience.wordpress.com/
https://kaiserscience.wordpress.com/
https://kaiserscience.wordpress.com/
https://kaiserscience.wordpress.com/


Abbott Lawrence Academy 2016-2017 Curriculum Map 

Advanced Honors Physics     Grade 9 

Unit 8  (3 weeks) 

 

Essential Questions  
How are thermal energy and temperature related? 
 
How do objects reach thermal equilibrium? 
 
Why do we have different thermometer scales? 
 
Why do some materials warm faster than others? (specific heat) 
 
How does a solid’s properties relate to it’s atomic structure? 
 
Why does a change in temperature affect the size of an object? 

Learning Objectives for Unit Students will be able to: 
 
Calculate an object’s specific heat 
 
Differentiate between different forms of heat transfer 
 
Relate temperature differences to heat flow 
 
Relate gas energy to the bulk behavior of the gas 
 

Performance tasks: Formative and 
Summative 

CPO Skill Sheets 
Concept Development Practice Pages ( Hewitt) 
 
Quizzes  (15 minute) 
 
Exit tickets 
 
Lab measuring an object’s specific heat 
 
Summative: 2 30-minute exams 

Learning 
Objectives 

Langu
age  
Objec
tives 
 

Academic 
Language 
 
 

Content 
Objectives 
 
 

Texts and 
Supplementa
l Learnings 
 
 

Cross-Content Connections 
 
 



 
2016 Mass 
Science and 
Technology/Engi
neering 
Standards 
 
HS-PS3-2. 
Develop and use 
a model to 
illustrate that 
energy at the 
macroscopic 
scale can be 
accounted for as 
either motions of 
particles and 
objects or energy 
stored in fields. 
Clarification 
Statements: 
Examples of 
phenomena at 
the macroscopic 
scale could 
include 
evaporation and 
condensation, 
the conversion of 
kinetic energy to 
thermal energy, 
 
HS-PS3-4a. 
Provide evidence 
that when two 
objects of 
different 
temperature are 
in thermal 
contact within a 
closed system, 
the transfer of 
thermal energy 
from higher 
temperature 
objects to lower-
temperature 
objects results in 
thermal 
equilibrium, or a 
more uniform 
energy 
distribution 
among the 
objects and that 
temperature 
changes 

 
Students will 
recognize 
multiple 
ways to learn 
or explain, 
the same 
idea: 
 
(a) verbal 
discussion, in 
complete 
sentences 
 
 
(b) writing in 
complete 
sentences 
 
(c ) verbally 
explaining 
how a 
diagram 
explains a 
phenomenon 
 
(d) reading 
about a 
phenomenon 
or problem, 
and then 
creating a 
diagram 
which 
represents it. 

Tier II: 
 
 
Tier III: 
 

Calculate 
how much 
energy is 
needed to 
heat or 
cool an 
object 
 
Interpret 
graphs of 
temperatu
re vs time 
 
Interpret 
phase 
change 
graphs of 
temperatu
re vs 
energy 

Textbook: 
Physics: 
Principles and 
Problems 
(Glencoe) 
 
CPO Physics, 
Skill Sheets 
 
Multiple 
resources on 
the website: 
https://kaisersc
ience.wordpres
s.com/  
 

Chemistry 
 
 
World History 
 
 
 
Mathematics 
 

https://kaiserscience.wordpress.com/
https://kaiserscience.wordpress.com/
https://kaiserscience.wordpress.com/
https://kaiserscience.wordpress.com/


necessary to 
achieve thermal 
equilibrium 
depend on the 
specific heat 
values of the two 
substances. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Abbott Lawrence Academy 2016-2017 Curriculum Map 

Advanced Honors Physics     Grade 9 

Unit 9  (3 weeks) 

 

Essential Questions What is periodic motion? 
What are waves? 
How do waves reflect or refract? 
What is the physical basis of sound? 
What is the physical basis of music? 
 

Learning Objectives for Unit Students will be able to: 
 
Where do we find periodic motion in the real world? 
 
How much energy is stored in a spring? 
 
What affects a pendulum’s period? 
 
How can we add energy at just the right time to amplify a 
system’s motion? (resonance) 
 
How are transverse and longitudinal waves similar? 
Different? 
 
What is the relationship between wave speed, wavelength, 
and frequency? 
 
How do waves reflect or refract at boundaries? 
 
How do waves propagate in 2 dimensions? 
 
How do waves add together? (superposition) 
 
Wavefronts: How do waves spread out in 2 dimensions? 
 
How is sound related to the motion and pressure of air 
particles? 
 
How does temperature affect the speed of sound? 
 
How do people detect air pressure changes, and turn this 
into the sound that we hear? 
 
How does the motion of an object affect the sound we 
perceive? (Doppler effect) 
 
How does air move when trapped in columns? How does 



this air motion create musical notes? 
 
How does plucking a taught string create resonance? How 
does this relate to music from a guitar or a violin? 
 
What affects the quality of sound (timbre)? 
 
How do fundamentals and harmonics combine to make 
musical notes? 
 

Performance tasks: Formative and 
Summative 

CPO Skill Sheets 
Concept Development Practice Pages ( Hewitt) 
 
Quizzes  (15 minute) 
 
Exit tickets 
 
Lab: Physics Toolbox Sensor Suit – Use smartphone sensors with a 
physics app to analyze musical properties of the student’s musical 
instruments. 
 
Summative: 2 30-minute exams 

Learning 
Objectives 

Langu
age  
Objec
tives 
 

Academic 
Language 
 
 

Content 
Objectiv
es 
 
 

Texts and 
Supplemental 
Learnings 
 
 

Cross-Content Connections 
 
 

 
2016 
Massachusetts 
Science and 
Technology/Engi
neering 
Curriculum 
Framework 
 
HS-PS4-1. Use 
mathematical 
representations 
to support a 
claim regarding 
relationships 
among the 
frequency, 
wavelength, and 
speed of waves 
traveling within 
various media.  
 
SAT subject test 
in Physics: Waves 
and optics 
 

 
Students will 
recognize 
multiple 
ways to learn 
or explain, 
the same 
idea: 
 
(a) verbal 
discussion, in 
complete 
sentences 
 
 
(b) writing in 
complete 
sentences 
 
(c ) verbally 
explaining 
how a 
diagram 
explains a 
phenomenon 
 
(d) reading 

Tier II: 
 
 
Tier III: 
 

Calculate 
wave 
frequency, 
wavelengt
h, speed 
,  
draw 
waveforms 
with 
various 
characteris
tics 
 
identify 
nodes and 
antinodes 
in standing 
waves 
 
differentiat
e between 
transverse 
and 
longitudina
l waves 
 
determine 

Textbook: 
Physics: Principles 
and Problems 
(Glencoe) 
 
CPO Physics, Skill 
Sheets 
 
Multiple 
resources on the 
website: 
https://kaiserscie
nce.wordpress.co
m/  
 

Chemistry 
 
 
World History 
 
 
 
Mathematics 
 

https://kaiserscience.wordpress.com/
https://kaiserscience.wordpress.com/
https://kaiserscience.wordpress.com/
https://kaiserscience.wordpress.com/


• General wave 
properties, such 
as wave speed, 
frequency, 
wavelength, 
superposition, 
standing wave 
diffraction, and 
Doppler effect 
 

about a 
phenomenon 
or problem, 
and then 
creating a 
diagram 
which 
represents it. 

the speed 
of sound in 
air 
 
predict the 
superpositi
on of two 
waves 
interfering 
constructiv
ely and 
destructive
ly 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Abbott Lawrence Academy 2016-2017 Curriculum Map 

Advanced Honors Physics     Grade 9 

Unit 10 (3 weeks) 

 

Essential Questions What is the ray model of light? 
How does diffraction show that light has wave properties? 
 

Learning Objectives for Unit 16.1 
What are the assumptions behind the ray model of light? 
 
How does light spread out over a distance? (inverse-square law) 
 
How fast does light travel? 
 
16.2 
What are the assumptions behind the wave model of light? 
 
How does diffraction show that light has wave-like properties? 
(Huygens' principle) 
 
Huygens' Principle and the Law of Refraction 
 
How do different wavelengths of light become perceives as different 
colors? 
 
How can we add different colors of light, to make new colors? 
(additive color model) 
 
How can we mix pigments to absorb some colors of light, to make new 
colors? (subtractive color model.) 

Performance tasks: Formative and 
Summative 

CPO Skill Sheets 
Concept Development Practice Pages ( Hewitt) 
 
Quizzes  (15 minute) 
 
Exit tickets 
 
Lab: Light and lasers with optical grade lenses and prisms. 
 
Summative: 2 30-minute exams 

Learning 
Objectives 

Langu
age  
Objec
tives 
 

Academic 
Language 
 
 

Content 
Objectives 
 
 

Texts and 
Supplementa
l Learnings 
 
 

Cross-Content Connections 
 
 



 
2016 Mass 
Science and 
Technology/Engi
neering 
Standards 
 
HS-PS4-1. Use 
mathematical 
representations 
to support a 
claim regarding 
relationships 
among the 
frequency, 
wavelength, and 
speed of waves 
traveling within 
various media.  
 
HS-PS4-3. 
Evaluate the 
claims, evidence, 
and reasoning 
behind the idea 
that 
electromagnetic 
radiation can be 
described by 
either a wave 
model or a 
particle model 
 

 
Students will 
recognize 
multiple 
ways to learn 
or explain, 
the same 
idea: 
 
(a) verbal 
discussion, in 
complete 
sentences 
 
 
(b) writing in 
complete 
sentences 
 
(c ) verbally 
explaining 
how a 
diagram 
explains a 
phenomenon 
 
(d) reading 
about a 
phenomenon 
or problem, 
and then 
creating a 
diagram 
which 
represents it. 

Tier II: 
 
 
Tier III: 
 

 
 
16.1 
What are 
the 
assumptio
ns behind 
the ray 
model of 
light? 
 
How does 
light 
spread out 
over a 
distance? 
(inverse-
square 
law) 
 
How fast 
does light 
travel? 
 
16.2 
What are 
the 
assumptio
ns behind 
the wave 
model of 
light? 
 
How does 
diffraction 
show that 
light has 
wave-like 
properties
? 
(Huygens' 
principle) 
 
Huygens' 
Principle 
and the 
Law of 
Refraction 

Textbook: 
Physics: 
Principles and 
Problems 
(Glencoe) 
 
CPO Physics, 
Skill Sheets 
 
Multiple 
resources on 
the website: 
https://kaisersc
ience.wordpres
s.com/  
 

Chemistry 
 
 
World History 
 
 
 
Mathematics 
 

https://kaiserscience.wordpress.com/
https://kaiserscience.wordpress.com/
https://kaiserscience.wordpress.com/
https://kaiserscience.wordpress.com/


 
How do 
different 
wavelengt
hs of light 
become 
perceives 
as 
different 
colors? 
 
How can 
we add 
different 
colors of 
light, to 
make new 
colors? 
(additive 
color 
model) 
 
How can 
we mix 
pigments 
to absorb 
some 
colors of 
light, to 
make new 
colors? 
(subtractiv
e color 
model.) 
 
 
 
 
 
 
 

 
 
 
 
 
 
 



Abbott Lawrence Academy 2016-2017 Curriculum Map 

Advanced Honors Physics     Grade 9 

Unit 11 ( ) 

 

Essential Questions What is the law of reflection? 
How can the images formed by a plane mirror be located? 
What are some properties and uses of curved mirrors? 
 

Learning Objectives for Unit Students will be able to: 
 

Performance tasks: Formative and 
Summative 

CPO Skill Sheets 
Concept Development Practice Pages ( Hewitt) 
 
Quizzes  (15 minute) 
 
Exit tickets 
 
ab: Light and lasers with optical grade mirrors. 
 
Summative: 2 30-minute exams 

Learning 
Objectives 

Langu
age  
Objec
tives 
 

Academic 
Language 
 
 

Content 
Objectives 
 
 

Texts and 
Supplementa
l Learnings 
 
 

Cross-Content Connections 
 
 

 
SAT subject test 
in Physics: Waves 
and optics 
 
• Reflection and 
refraction, such 
as Snell’s law and 
changes in 
wavelength and 
speed 
• Ray optics, 
such as image 
formation using 
pinholes, mirrors, 
and lense. 
 

 
Students will 
recognize 
multiple 
ways to learn 
or explain, 
the same 
idea: 
 
(a) verbal 
discussion, in 
complete 
sentences 
 
 
(b) writing in 
complete 
sentences 
 
(c ) verbally 
explaining 
how a 
diagram 
explains a 
phenomenon 
 
(d) reading 
about a 

Tier II: 
 
 
Tier III: 
 

 
 
 
 
 
 
 
 
 
 

Textbook: 
Physics: 
Principles and 
Problems 
(Glencoe) 
 
CPO Physics, 
Skill Sheets 
 
Multiple 
resources on 
the website: 
https://kaisersc
ience.wordpres
s.com/  
 

Chemistry 
 
 
World History 
 
 
 
Mathematics 
 

https://kaiserscience.wordpress.com/
https://kaiserscience.wordpress.com/
https://kaiserscience.wordpress.com/
https://kaiserscience.wordpress.com/


phenomenon 
or problem, 
and then 
creating a 
diagram 
which 
represents it. 

 
 
 
 

Abbott Lawrence Academy 2016-2017 Curriculum Map 

Advanced Honors Physics     Grade 9 

Unit 12 (2 weeks) 

 

Essential Questions What is an electric field? 
How are charge, electric field, and forces on charged 
objects related? 
How can we represent charges and fields in diagrams? 
 

Learning Objectives for Unit Students will be able to: 
 

Performance tasks: Formative and 
Summative 

CPO Skill Sheets 
Concept Development Practice Pages ( Hewitt) 
 
Quizzes  (15 minute) 
 
Exit tickets 
 
Lab: Create electric fields in simple circuits and test their effect (if any) 
on beams of light, and on compasses. 
 
Summative: 2 30-minute exams 

Learning 
Objectives 

Langu
age  
Objec
tives 

Academic 
Language 
 
 

Content 
Objectiv
es 
 

Texts and 
Supplemental 
Learnings 
 

Cross-Content Connections 
 
 



   

 
2016 Mass 
Science and 
Technology/Engi
neering 
Standards 
 
HS-PS3-2. 
Develop and use 
a model to 
illustrate that 
energy at the 
macroscopic 
scale can be 
accounted for as 
either motions of 
particles and 
objects or energy 
stored in fields 
[e.g. electric 
fields.] 
 

 
Students will 
recognize 
multiple 
ways to learn 
or explain, 
the same 
idea: 
 
(a) verbal 
discussion, in 
complete 
sentences 
 
 
(b) writing in 
complete 
sentences 
 
(c ) verbally 
explaining 
how a 
diagram 
explains a 
phenomenon 
 
(d) reading 
about a 
phenomenon 
or problem, 
and then 
creating a 
diagram 
which 
represents it. 

Tier II: 
 
 
Tier III: 
 

 
 
 
 
 
 
 
 
 
 

Textbook: 
Physics: Principles 
and Problems 
(Glencoe) 
 
CPO Physics, Skill 
Sheets 
 
Multiple 
resources on the 
website: 
https://kaiserscie
nce.wordpress.co
m/  
 

Chemistry 
 
 
World History 
 
 
 
Mathematics 
CCSS.Math.Content.7.RP.A.2a 
( Grade 7 ): Decide whether 
two quantities are in a 
proportional relationship, e.g., 
by testing for equivalent 
ratios in a table or graphing 
on a coordinate plane and 
observing whether the graph 
is a straight line through the 
origin. 
CCSS.Math.Content.7.RP.A.2c 
( Grade 7 ): Represent 
proportional relationships by 
equations. 
CCSS.Math.Content.7.RP.A.3 ( 
Grade 7 ): Use proportional 
relationships to solve 
multistep ratio and percent 
problems. 

 
 
 
 
 
 

Abbott Lawrence Academy 2016-2017 Curriculum Map 

Advanced Honors Physics     Grade 9 

Unit 13 ….. 
 

Essential Questions What is an electric current? 
How does energy transform in an electric circuit? 
What is Ohm’s law? 
What properties can we measure and use in an electric 
circuit? 
How is electrical energy transformed into thermal energy? 
What are the characteristics of series and parallel circuits? 

https://kaiserscience.wordpress.com/
https://kaiserscience.wordpress.com/
https://kaiserscience.wordpress.com/
https://kaiserscience.wordpress.com/


How are currents, potential differences and equivalent 
resistances related in a series circuit? In a parallel circuit? 
 

Learning Objectives for Unit Students will be able to: 
 

Performance tasks: Formative and 
Summative 

CPO Skill Sheets 
Concept Development Practice Pages ( Hewitt) 
 
Quizzes  (15 minute) 
 
Exit tickets 
 
Lab: Build and test series and parallel electrical circuits 
 
Summative: 2 30-minute exams 

Learning 
Objectives 

Langu
age  
Objec
tives 
 

Academic 
Language 
 
 

Content 
Objectiv
es 
 
 

Texts and 
Supplemental 
Learnings 
 
 

Cross-Content Connections 
 
 

 
2016 Mass 
Science and 
Technology/Engi
neering 
Standards 
 
HS-PS2-9. 
Evaluate simple 
series and 
parallel circuits 
to predict 
changes to 
voltage, current, 
or resistance 
when simple 
changes are 
made to a circuit 
 
HS-PS3-1. Use 
algebraic 
expressions and 
the principle of 
energy 
conservation to 
calculate the 
change in energy 
of one 
component of a 
system… Identify 
any 
transformations 
from one form of 
energy to 
another, 

 
Students will 
recognize 
multiple 
ways to learn 
or explain, 
the same 
idea: 
 
(a) verbal 
discussion, in 
complete 
sentences 
 
 
(b) writing in 
complete 
sentences 
 
(c ) verbally 
explaining 
how a 
diagram 
explains a 
phenomenon 
 
(d) reading 
about a 
phenomenon 
or problem, 
and then 
creating a 
diagram 
which 
represents it. 

Tier II: 
 
 
Tier III: 
 

 
 
 
 
 
 
 
 
 
 

Textbook: 
Physics: Principles 
and Problems 
(Glencoe) 
 
CPO Physics, Skill 
Sheets 
 
Multiple 
resources on the 
website: 
https://kaiserscie
nce.wordpress.co
m/  
 

Chemistry 
 
 
World History 
 
 
 
Mathematics 
 

https://kaiserscience.wordpress.com/
https://kaiserscience.wordpress.com/
https://kaiserscience.wordpress.com/
https://kaiserscience.wordpress.com/


including 
thermal, kinetic, 
gravitational, 
magnetic, or 
electrical energy.  
 
HS-PS3-2. 
Develop and use 
a model to 
illustrate that 
energy at the 
macroscopic 
scale can be 
accounted for as 
either motions of 
particles and 
objects or energy 
stored in fields 
 
HS-PS3-3. Design 
and evaluate a 
device that 
works within 
given constraints 
to convert one 
form of energy 
into another 
form of energy. 
 

 
 
 
 
 

Abbott Lawrence Academy 2016-2017 Curriculum Map 

Advanced Honors Physics     Grade 9 

Unit 14 ….. 
 

Essential Questions What are some properties of magnets? 
What are the characteristics of a magnetic field? 
What is the relationship between magnetics fields and 
electrical currents? 
 

Learning Objectives for Unit Students will be able to: 
 

Performance tasks: Formative and 
Summative 

CPO Skill Sheets 
Concept Development Practice Pages ( Hewitt) 
 
Quizzes  (15 minute) 
 
Exit tickets 
 
Lab: Create electric fields in simple circuits and test their effect (if any) 



on beams of light, and on compasses. 
 
Summative: 2 30-minute exams 

Learning 
Objectives 

Langu
age  
Objec
tives 
 

Academic 
Language 
 
 

Content 
Objectiv
es 
 
 

Texts and 
Supplemental 
Learnings 
 
 

Cross-Content Connections 
 
 

 
2016 Mass 
Science and 
Technology/Engi
neering 
Standards 
 
HS-PS3-5. 
Develop and use 
a model of 
magnetic or 
electric fields to 
illustrate the 
forces and 
changes in 
energy between 
two magnetically 
or electrically 
charged objects 
changing relative 
position in a 
magnetic or 
electric field, 
respectively. 
 

 
Students will 
recognize 
multiple 
ways to learn 
or explain, 
the same 
idea: 
 
(a) verbal 
discussion, in 
complete 
sentences 
 
 
(b) writing in 
complete 
sentences 
 
(c ) verbally 
explaining 
how a 
diagram 
explains a 
phenomenon 
 
(d) reading 
about a 
phenomenon 
or problem, 
and then 
creating a 
diagram 
which 
represents it. 

Tier II: 
 
 
Tier III: 
 

 
 
 
 
 
 
 
 
 
 

Textbook: 
Physics: Principles 
and Problems 
(Glencoe) 
 
CPO Physics, Skill 
Sheets 
 
Multiple 
resources on the 
website: 
https://kaiserscie
nce.wordpress.co
m/  
 

Chemistry 
 
 
World History 
 
 
 
Mathematics 
 

 
 
 
 

Abbott Lawrence Academy 2016-2017 Curriculum Map 

Advanced Honors Physics     Grade 9 

Unit 15 ….. 
 

Essential Questions What are the characteristics of a spectrum emitted by an 
object? 

https://kaiserscience.wordpress.com/
https://kaiserscience.wordpress.com/
https://kaiserscience.wordpress.com/
https://kaiserscience.wordpress.com/


What is the photoelectric effect? 
How has our understanding of the atom changed with 
successively more detailed models of the atom? 
What is a quantum model of an atom? 
 

Learning Objectives for Unit Students will be able to: 
 

Performance tasks: Formative and 
Summative 

CPO Skill Sheets 
Concept Development Practice Pages ( Hewitt) 
 
Quizzes  (15 minute) 
 
Exit tickets 
 
PhET (Physics Education Technology) photoelectric effect 
 
Summative 30-minute exams 

Learning 
Objectives 

Langu
age  
Objec
tives 
 

Academic 
Language 
 
 

Content 
Objectiv
es 
 
 

Texts and 
Supplemental 
Learnings 
 
 

Cross-Content Connections 
 
 

SAT Physics 
Content 
 
SAT Subject Test: 
Physics 
 
Quantum 
phenomena, 
such as photons 
and 
photoelectric 
effect 
Atomic, such as 
the Rutherford 
and Bohr models, 
atomic energy 
levels, and 
atomic spectra 
 
 

 
Students will 
recognize 
multiple 
ways to learn 
or explain, 
the same 
idea: 
 
(a) verbal 
discussion, in 
complete 
sentences 
 
 
(b) writing in 
complete 
sentences 
 
(c ) verbally 
explaining 
how a 
diagram 
explains a 
phenomenon 
 
(d) reading 
about a 
phenomenon 
or problem, 
and then 
creating a 
diagram 

Tier II: 
 
 
Tier III: 
 

 
 
 
 
 
 
 
 
 
 

Textbook: 
Physics: Principles 
and Problems 
(Glencoe) 
 
CPO Physics, Skill 
Sheets 
 
Multiple 
resources on the 
website: 
https://kaiserscie
nce.wordpress.co
m/  
 

Chemistry 
 
 
World History 
 
 
 
Mathematics 
 

https://kaiserscience.wordpress.com/
https://kaiserscience.wordpress.com/
https://kaiserscience.wordpress.com/
https://kaiserscience.wordpress.com/


which 
represents it. 

 

Abbott Lawrence Academy 2016-2017 Curriculum Map 

Advanced Honors Physics     Grade 9 

Unit 16 ….. 
 

Essential Questions  
 

Learning Objectives for Unit Students will be able to: 
 

Performance tasks: Formative and 
Summative 

CPO Skill Sheets 
Concept Development Practice Pages ( Hewitt) 
 
Quizzes  (15 minute) 
 
Exit tickets 
 
Lab report 
 
Summative: 2 30-minute exams 

Learning 
Objectives 

Langu
age  
Objec
tives 
 

Academic 
Language 
 
 

Content 
Objectiv
es 
 
 

Texts and 
Supplemental 
Learnings 
 
 

Cross-Content Connections 
 
 



 
2016 Mass 
Science and 
Technology/Engi
neering 
Standards 
 
2006 Mass 
Science and 
Technology/Engi
neering 
Curriculum 
Framework  
 
Next Gen Science 
Standards 
 
SAT Physics 
Content 
 
 

 
Students will 
recognize 
multiple 
ways to learn 
or explain, 
the same 
idea: 
 
(a) verbal 
discussion, in 
complete 
sentences 
 
 
(b) writing in 
complete 
sentences 
 
(c ) verbally 
explaining 
how a 
diagram 
explains a 
phenomenon 
 
(d) reading 
about a 
phenomenon 
or problem, 
and then 
creating a 
diagram 
which 
represents it. 

Tier II: 
 
 
Tier III: 
 

 
 
 
 
 
 
 
 
 
 

Textbook: 
Physics: Principles 
and Problems 
(Glencoe) 
 
CPO Physics, Skill 
Sheets 
 
Multiple 
resources on the 
website: 
https://kaiserscie
nce.wordpress.co
m/  
 

Chemistry 
 
 
World History 
 
 
 
Mathematics 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

https://kaiserscience.wordpress.com/
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