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West Haven Public Schools 

Unit Planning Organizer 

Subject – Honors Physics             Grade-9-12 

 Unit 3- Forces and Motion   

                                                         

 Pacing 4 weeks  

Essential Question(s):   

What factors must be considered when determining the braking distance of a skidding vehicle? 

When a space probe is travelling toward a distant star at constant speed, what force (if any) is keeping the probe 

at constant speed? 

When two ice skaters push off on each other, why may they move off at different speeds (and directions?) 

 

Big Idea(s):  

● An object may exist in one of three states of motion:  At rest, at a constant velocity, or accelerating. 

● When an object is either at rest or moving at a constant velocity, there are either no forces acting on the 

object, or all of the forces acting on the object cancel each other out to result in no “net” force (Newton’s 

1st Law). 
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● If the forces acting on an object do not cancel out, the object experiences an acceleration (Newton’s 2nd 

Law).   

● Forces always act in pairs.  They are always equal in size, and opposite in direction (Newton’s 3rd Law). 

Example Phenomena: 

● Pulling a tablecloth from underneath a place setting 

● Objects of different masses dropping at the same rate 

● Two students on rolling chairs pushing off on one another 
 

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

Standards)- Prioritize Performance Expectations 

Priority Standard 

HS-PS2-1. Analyze data to support the claim that Newton’s second law of motion describes the mathematical relationship among the net force 

on a macroscopic object, its mass, and its acceleration. [Clarification Statement: Examples of data could include tables or graphs of position or 

velocity as a function of time for objects subject to a net unbalanced force, such as a falling object, an object rolling down a ramp, or a moving 

object being pulled by a constant force.] [Assessment Boundary: Assessment is limited to one dimensional motion and to macroscopic objects 

moving at nonrelativistic speeds.] 

 

 

Supporting Standards- 
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“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  
 
 

PS2.A: Forces and Motion 

● Newton’s second law 

accurately predicts 

changes in the motion 

of macroscopic objects. 

 

1 Organizing data  
a Students organize 
data that represent 
the net force on a 
macroscopic object, 
its mass (which is 
held constant), and 
its acceleration (e.g., 
via tables, graphs, 
charts, vector 
drawings). 
 2 Identifying 
relationships  
a Students use tools, 
technologies, and/or 
models to analyze 
the data and identify 
relationships within 
the datasets, 
including: i. A more 
massive object 
experiencing the 
same net force as a 
less massive object 

Levels 1-6 Analyzing and 
Interpreting Data 

Analyze data using 
tools, technologies, 
and/or 
models (e.g., 
computational, 
mathematical) in 
order to make valid 
and reliable 
scientific claims 
or determine an 
optimal design 
solution. 

Cause and Effect 
 ∙ Empirical evidence is 
required to differentiate 
between cause and 
correlation and make 
claims about specific 
causes and effects. 

 
RST.11-
12.1 
RST.11-
12.7 
WHST.11-
12.9 

MP.2 
MP.4 
HSN.Q.A.1 
HSN.Q.A.2 
HSN.Q.A.3 
HSA.SSE.A.1 
HSA.SSE.B.3 
HSA.CED.A.
1 
HSA.CED.A.
2 
HSA.CED.A.
4 
HSF-IF.C.7 
HSS-IS.A.1 

http://www.nap.edu/openbook.php?record_id=13165&page=114
http://www.nap.edu/openbook.php?record_id=13165&page=114
http://www.nap.edu/openbook.php?record_id=13165&page=114
http://www.nap.edu/openbook.php?record_id=13165&page=114
http://www.nap.edu/openbook.php?record_id=13165&page=114
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has a smaller 
acceleration, and a 
larger net force on a 
given object 
produces a 
correspondingly 
larger acceleration; 
and ii. The result of 
gravitation is a 
constant 
acceleration on 
macroscopic objects 
as evidenced by the 
fact that the ratio of 
net force to mass 
remains constant.  
3 Interpreting data  
a Students use the 
analyzed data as 
evidence to 
describe* that the 
relationship 
between the 
observed quantities 
is accurately 
modeled across the 
range of data by the 
formula a = Fnet/m 
(e.g., double force 
yields double 
acceleration, etc.). 
 b Students use the 
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data as empirical 
evidence to 
distinguish between 
causal and 
correlational 
relationships linking 
force, mass, and 
acceleration. 
 c Students express 
the relationship 
Fnet=ma in terms of 
causality, namely 
that a net force on 
an object causes the 
object to accelerate. 

 

 

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

examples) 

Suggested Resources/Materials: 

Teacher’s Guide and Student Textbook 

 

Additional Resources: 
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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): 

 

 

 

Common Formative Post- Assessment (Followed by Data Team Analysis): 
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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.  
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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 

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 

velocity 

acceleration 

force 

mass 

“net” force 

equilibrium 

 

Land Surveying 

Ecological Study 

Projectile Motion 

Careers 

HS-PS2-1 
Common Core State Standards Connections: 
ELA/Literacy - 
RST.11-12.1 Cite specific textual evidence to 
support analysis of science and technical texts, 
attending to important distinctions the author makes 
and to any gaps or inconsistencies in the account. (HS-
PS2-1) 
RST.11-12.7 Integrate and evaluate multiple 
sources of information presented in diverse formats 
and media (e.g., quantitative data, video, multimedia) 
in order to address a question or solve a problem. (HS-
PS2-1) 
WHST.11-12.9 Draw evidence from informational 
texts to support analysis, reflection, and research. (HS-
PS2-1) 
Mathematics - 
MP.2 Reason abstractly and quantitatively. (HS-PS2-
1) 
MP.4 Model with mathematics. (HS-PS2-1) 
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-PS2-1) 
HSN.Q.A.2 Define appropriate quantities for the 
purpose of descriptive modeling. (HS-PS2-1) 
HSN.Q.A.3 Choose a level of accuracy appropriate 
to limitations on measurement when reporting 
quantities. (HS-PS2-1) 
HSA.SSE.A.1 Interpret expressions that represent a 
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quantity in terms of its context. (HS-PS2-1) 
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-
1) 
HSA.CED.A.1 Create equations and inequalities in 
one variable and use them to solve problems. (HS-PS2-
1) 
HSA.CED.A.2 Create equations in two or more 
variables to represent relationships between quantities; 
graph equations on coordinate axes with labels and 
scales. (HS-PS2-1) 
HSA.CED.A.4 Rearrange formulas to highlight a 
quantity of interest, using the same reasoning as in 
solving equations. (HS-PS2-1) 
HSF-IF.C.7 Graph functions expressed 
symbolically and show key features of the graph, by in 
hand in simple cases and using technology for more 
complicated cases. (HS-PS2-1) 
HSS-IS.A.1 Represent data with plots on the real 
number line (dot plots, histograms, and box plots). (HS-
PS2-1) 

 

 


