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West Haven Public Schools 

Unit Planning Organizer 

Subject – Honors Physics             Grade-9-12 

 Unit 2- Newton’s Law of Gravitation/Coulomb’s Law                                                           

 Pacing 2-3 weeks  

Essential Question(s): 

● How does the force due to gravity depend on the radius and mass of a planet? 

● How are electrical forces similar to gravitational forces?  How are they different? 

Big Idea(s): 

● There is a gravitational force of attraction between objects that depends upon their masses and the 

distance between them. 

● There is an electrostatic force that exists between charged objects that depends upon the magnitude of 

their charge and the distance between them. 

● Electrostatic forces may be either attractive or repulsive. 

Example Phenomena: 

● Cavendish Experiment/ Video 

● Van DeGraff Generator 
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Next Generation Science Standards (NGSS) (includes West Haven’s “Priority” NGSS in BOLD and “Supporting” 

Standards)- Prioritize Performance Expectations 

Priority Standard 

HS-PS2-4.  

Use mathematical representations of Newton’s Law of Gravitation and Coulomb’s Law to describe and predict the gravitational and electrostatic 

forces between objects.  

HS-PS3-5.  

Develop and use a model of two objects interacting through electric or magnetic fields to illustrate the forces between objects and the changes 

in energy of the objects due to the interaction. 

 

 

Supporting Standards- 

“Unwrapped” Concepts and Skills, and Bloom Levels (BL) 

Concepts(Need to 
Know) 

 

Skills(Able to Do) 
 

 

BLOOMS 
 

SEP 
LIST NOT 
NUMBER  

 

CCC 
LIST NOT NUMBER 

 

LA 
Common 

Core 
 

Math  
Common 

Core  
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PS2.B: Types of 
Interactions 
Newton’s law of 
universal gravitation 
and Coulomb’s law 
provide the 
mathematical models to 
describe and predict the 
effects of gravitational 
and electrostatic forces 
between distant 
objects. 
Forces at a distance are 
explained by fields 
(gravitational, electric, 
and magnetic) 
permeating space that 
can transfer energy 
through space. Magnets 
or electric currents 
cause magnetic fields; 
electric charges or 
changing magnetic 
fields cause electric 
fields. 
 
 

1 Representation  
a Students clearly 
define the system of 
the interacting 
objects that is 
mathematically 
represented.  
b Using the given 
mathematical 
representations, 
students identify and 
describe* the 
gravitational 
attraction between 
two objects as the 
product of their 
masses divided by 
the separation 
distance squared (Fg 
= −G m1m2 d2 ), 
where a negative 
force is understood 
to be attractive.  
c Using the given 
mathematical 
representations, 
students identify and 
describe* the 
electrostatic force 
between two objects 
as the product of 
their individual 

Levels 1-6 Using 
Mathematics and 
Computational 
Thinking 
Use mathematical 
representations of 
phenomena to 
describe 
explanations. 

Patterns 
Different patterns may be 
observed at each of the 
scales at which a system 
is studied and can 
provide evidence for 
causality in explanations 
of phenomena. 
 

HSN.Q.A.1 
 
HSN.Q.A.2 
 
HSN.Q.A.3 
 
HSA.SSE.A.1 
 
HSA.SSE.B.3 
 

MP2, MP4 
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charges divided by 
the separation 
distance squared (Fe 
= k q1q2 d2 ), where 
a negative force is 
understood to be 
attractive.  
2 Mathematical 
modeling  
a Students correctly 
use the given 
mathematical 
formulas to predict 
the gravitational 
force between 
objects or predict 
the electrostatic 
force between 
charged objects. 
 3 Analysis  
a Based on the given 
mathematical 
models, students 
describe* that the 
ratio between 
gravitational and 
electric forces 
between objects 
with a given charge 
and mass is a pattern 
that is independent 
of distance.  
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b Students describe* 
that the 
mathematical 
representation of the 
gravitational field (Fg 
= −G m1m2 d2 ) only 
predicts an attractive 
force because mass 
is always positive.  
c Students describe* 
that the 
mathematical 
representation of the 
electric field (Fe = k 
q1q2 d2 ) predicts 
both attraction and 
repulsion because 
electric charge can 
be either positive or 
negative.  
d Students use the 
given formulas for 
the forces as 
evidence to 
describe* that the 
change in the energy 
of objects interacting 
through electric or 
gravitational forces 
depends on the 
distance between 
the objects. 
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PS3.C: Relationship 
Between Energy and 
Forces 
When two objects 
interacting through a 
field change relative 
position, the energy 
stored in the field is 
changed. 

Components of the 
model  
a Students develop a 
model in which they 
identify and 
describe* the 
relevant components 
to illustrate the 
forces and changes 
in energy involved 
when two objects 
interact, including: i. 
The two objects in 
the system, including 
their initial positions 
and velocities 
(limited to one 
dimension). ii. The 
nature of the 
interaction (electric 
or magnetic) 
between the two 
objects. iii. The 
relative magnitude 
and the direction of 
the net force on each 
of the objects. iv. 
Representation of a 

Blooms 1-
6 

Developing and 
Using Models 
Develop and use a 
model based on 
evidence to 
illustrate the 
relationships 
between systems 
or between 
components of a 
system. 

Cause and Effect 
Cause and effect 
relationships can be 
suggested and predicted 
for complex natural and 
human designed systems 
by examining what is 
known about smaller 
scale mechanisms within 
the system. 

WHST 9-
12.7,11-
12.8, 9-12.9, 
SL 11-12.5 

MP2, MP4 
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field as a quantity 
that has a magnitude 
and direction at all 
points in space and 
which contains 
energy. 
 2 Relationships  
a In the model, 
students describe* 
the relationships 
between 
components, 
including the change 
in the energy of the 
objects, given the 
initial and final 
positions and 
velocities of the 
objects.  
3 Connections 
 a Students use the 
model to determine 
whether the energy 
stored in the field 
increased, 
decreased, or 
remained the same 
when the objects 
interacted.  
b Students use the 
model to support the 
claim that the 
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change in the energy 
stored in the field 
(which is 
qualitatively 
determined to be 
either positive, 
negative, or zero) is 
consistent with the 
change in energy of 
the objects.  
c Using the model, 
students describe* 
the cause and effect 
relationships on a 
qualitative level 
between forces 
produced by electric 
or magnetic fields 
and the change of 
energy of the objects 
in the system. 

 

Instructional Planning (REFER TO PERFORMANCE EXPECTATIONS AND use clarification statements with 

examples) 

Suggested Resources/Materials: 

Teacher’s Guide and Student Textbook 
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Additional Resources: 

 

 

Suggested Research-based Effective Instructional Strategies: 

1. Whole group instruction 

2. Small group instruction 

3. Expanding prior knowledge through literature and observation 

4. Science Journals 

5. Compare and contrast 

6. Student driven instruction 

7. Questioning-open ended 

8. Think, Pair Share 

 

Assessments 

 

“Dipsticks” (Informal Progress Monitoring Checks): 
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Common Formative Post- Assessment (Followed by Data Team Analysis): 

CROSS-CUTTING CONCEPTS - 

1. Patterns. Observed patterns of forms and events guide organization and classification, and they prompt 

questions about relationships and the factors that influence them.  

2. Cause and effect: Mechanism and explanation. Events have causes, sometimes simple, sometimes 

multifaceted. A major activity of science is investigating and explaining causal relationships and the 

mechanisms by which they are mediated. Such mechanisms can then be tested across given contexts and 

used to predict and explain events in new contexts.  

3. Scale, proportion, and quantity. In considering phenomena, it is critical to recognize what is relevant at 

different measures of size, time, and energy and to recognize how changes in scale, proportion, or quantity 

affect a system’s structure or performance.  

4. Systems and system models. Defining the system under study—specifying its boundaries and making 

explicit a model of that system—provides tools for understanding and testing ideas that are applicable 

throughout science and engineering. 

5. Energy and matter: Flows, cycles, and conservation. Tracking fluxes of energy and matter into, out of, and 

within systems helps one understand the systems’ possibilities and limitations.  

6. Structure and function. The way in which an object or living thing is shaped and its substructure determine 

many of its properties and functions.  

7. Stability and change. For natural and built systems alike, conditions of stability and determinants of rates of 
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change or evolution of a system are critical elements of study. 
 

 

Science and Engineering Practices (Practices in BOLD should be focused on in this unit) 

1. Asking questions (for science) and defining problems (for engineering) 

2. Developing and using models 

3. Planning and carrying out investigations 

4. Analyzing and interpreting data 

5. Using mathematics and computational thinking 

6. Constructing explanations(for science) and designing solutions(for engineering) 

7. Engaging in argument from evidence 

8. Obtaining, evaluating, and communicating information 
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Vocabulary/Word Wall Enrichment/Extension Interdisciplinary Connections 

Math/LA 

Force 

Universal Gravitation 

Gravitational 

Constant 

Proton 

Electron 

Electrostatic Force 

Coulomb’s Law 

Inverse Square Law 

 

Space Exploration 

Existence of habitable 

worlds beyond our 

planet 

Supporting the Laws of 

Physics outside of our 

planet and beyond our 

solar system 

 

 

PS2-4 

Mathematics - 

MP.2 Reason abstractly and quantitatively. (HS-PS2-4) 

MP.4 Model with mathematics. (HS-PS2-4) 

HSN.Q.A.1 Use units as a way to understand 

problems and to guide the solution of multi-step 

problems; choose and interpret units consistently in 

formulas; choose and interpret the scale and the origin 

in graphs and data displays. (HS-PS2-4) 

HSN.Q.A.2 Define appropriate quantities for the 

purpose of descriptive modeling. (HS-PS2-4) 

HSN.Q.A.3 Choose a level of accuracy appropriate 

to limitations on measurement when reporting 

quantities. (HS-PS2-4) 

HSA.SSE.A.1 Interpret expressions that represent a 

quantity in terms of its context. (HS-PS2-4) 

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. (HS-PS2-4) 

 

HS PS3-5 

ELA/Literacy - 
WHST.9-12.7 
Conduct short as well as more sustained research 
projects to answer a question (including a self-generated 
question) or solve a problem; narrow or broaden the 
inquiry when appropriate; synthesize multiple sources 
on the subject, demonstrating understanding of the 
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subject under investigation. (HS-PS3-5) 
WHST.11-12.8 
Gather relevant information from multiple authoritative 
print and digital sources, using advanced searches 
effectively; assess the strengths and limitations of each 
source in terms of the specific task, purpose, and 
audience; integrate information into the text selectively 
to maintain the flow of ideas, avoiding plagiarism and 
overreliance on any one source and following a standard 
format for citation. (HS-PS3-5) 
WHST.9-12.9 
Draw evidence from informational texts to support 
analysis, reflection, and research. (HS-PS3-5) 
SL.11-12.5 
Make strategic use of digital media (e.g., textual, 
graphical, audio, visual, and interactive elements) in 
presentations to enhance understanding of findings, 
reasoning, and evidence and to add interest. (HS-PS3-5) 
Mathematics - 
MP.2 
Reason abstractly and quantitatively. (HS-PS3-5) 
MP.4 
Model with mathematics. (HS-PS3-5) 

 

 


