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● West Haven Public Schools 

Unit Planning Organizer 

Subject – Honors Physics             Grade-9-12 

 Unit 4- Conservation of Momentum, Impulse – Momentum                                                           

 Pacing 3 weeks  

Essential Question(s): 

● How can the law of conservation of momentum be used to predict the motion of objects before and 

after a collision? 

● How are impulse and momentum related?     

Big Idea(s):  

● Momentum is a property of an object that depends on its mass and velocity. 

● During a collision, momentum may be transferred from one object to another. 

● While momentum may be transferred from one object to another during a collision, the total 

momentum of a system remains constant. 

● An applied force/ impulse will result in the change in momentum of an object. 

Example Phenomena: 
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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-PS2-2. Use mathematical representations to support the claim that the total momentum of a system of objects is conserved when there is no 

net force on the system. [Clarification Statement: Emphasis is on the quantitative conservation of momentum in interactions and the qualitative 

meaning of this principle.] [Assessment Boundary: Assessment is limited to systems of two macroscopic bodies moving in one dimension.] HS- 

PS2-3. Apply scientific and engineering ideas to design, evaluate, and refine a device that minimizes the force on a macroscopic object during a 

collision.* [Clarification Statement: Examples of evaluation and refinement could include determining the success of the device at protecting an 

object from damage and modifying the design to improve it. Examples of a device could include a football helmet or a parachute.] [Assessment 

Boundary: Assessment is limited to qualitative evaluations and/or algebraic manipulations.] 

 

 

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.A: Forces and Motion 
Momentum is defined for 
a particular frame of 
reference; it is the mass 
times the velocity of the 
object. 
If a system interacts with 
objects outside itself, the 
total momentum of the 
system can change; 
however, any such change 
is balanced by changes in 
the momentum of objects 
outside the system. 

1 Representation 
a Students clearly 
define the system of 
the two interacting 
objects that is 
represented 
mathematically, 
including boundaries 
and initial conditions. 
b Students identify 
and describe* the 
momentum of each 
object in the system as 
the product of its 
mass and its velocity, p 
= mv (p and v are 
restricted to one-
dimensional vectors), 
using the 
mathematical 
representations. 
c Students identify the 
claim, indicating that 
the total momentum 
of a system of two 
interacting 
objects is constant if 
there is no net force 
on the system. 
2 Mathematical 
modeling 
a Students use the 

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

Systems and System 
Models 
When investigating or 
describing a system, the 
boundaries and initial 
conditions of the system 
need to be defined. 

HSN.Q.A.1 
HSN.Q.A.2 
HSN.Q.A.3 
HSA.CED.A.1 
HSA.CED.A.2 
HSA.CED.A.4 

MP.2  
MP.4 
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mathematical 
representations to 
model and describe* 
the physical 
interaction of 
the two objects in 
terms of the change in 
the momentum of 
each object as a result 
of the 
interaction. 
b Students use the 
mathematical 
representations to 
model and describe* 
the total momentum 
of 
the system by 
calculating the vector 
sum of momenta of 
the two objects in the 
system. 
3 Analysis 
a Students use the 
analysis of the motion 
of the objects before 
the interaction to 
identify a system 
with essentially no net 
force on it. 
b Based on the 
analysis of the total 
momentum of the 
system, students 
support the claim that 
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the 
momentum of the 
system is the same 
before and after the 
interaction between 
the objects in the 
system, so that 
momentum of the 
system is constant. 
c Students identify 
that the analysis of the 
momentum of each 
object in the system 
indicates that 
any change in 
momentum of one 
object is balanced by a 
change in the 
momentum of the 
other 
object, so that the 
total momentum is 
constant. 
 

 

Instructional Planning (REFER TO PERFORMANCE EXEPCTATIONS 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 
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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 

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 
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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 

Motion 

Velocity  

Acceleration 

Constant Acceleration 

Relative Motion 

Relative Velocity 

Force 

Friction  

Momentum  

Circuliar Motion 

Torque 

Centripetal Force 

 

 HS-PS 2-2 
Common Core State Standards Connections: 

Mathematics - 

MP.2 Reason abstractly and quantitatively. (HS-

PS2-2) 

MP.4 Model with mathematics. (HS-PS2-2) 

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-PS2-2) 

HSN.Q.A.

2 

Define appropriate quantities for the purpose 

of descriptive modeling. (HS-PS2-2) 

HSN.Q.A.

3 

Choose a level of accuracy appropriate to 

limitations on measurement when reporting 

quantities. (HS-PS2-2) 

HSA.CED.

A.1 

Create equations and inequalities in one 

variable and use them to solve 

problems. (HS-PS2-2) 

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-PS2-2) 

HSA.CED.

A.4 

Rearrange formulas to highlight a quantity of 

interest, using the same reasoning as in 

solving equations. (HS-PS2-2) 

 
 

http://www.corestandards.org/Math/Practice/MP2
http://www.corestandards.org/Math/Practice/MP2
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