
AP Physics Learning Objectives for Unit 6: Momentum 

Physics 1 – Lab 

1. Design a plan for collecting data to investigate the relationship between the changes in momentum and 

the average force exerted on an object over time. 

2. Design an experimental test of an application of the principle of conservation of linear momentum, predict 

an outcome of the experiment using the principle, analyze data generated by that experiment whose 

uncertainties are expressed numerically, and evaluate the match between the prediction and the outcome. 

3. Plan data collection strategies to test the law of conservation of momentum in a two-object collision that is 

elastic or inelastic and analyze the resulting data graphically. 

Physics C – Momentum and Impulse Physics 1 – Momentum and Impulse 

1. Relate mass, velocity, and linear momentum for a 

moving object, and calculate the total linear 

momentum of a system of objects. 

2. Relate impulse to the change in linear momentum 

and the average force acting on an object. 

3. State and apply the relations between linear 

momentum and center-of-mass motion for a system 

of particles. 

4. Calculate the area under a force versus time 

graph and relate it to the change in momentum of 

an object. 

5. Calculate the change in momentum of an object 

given a function F(t) for the net force acting on the 

object. 

1. Justify the selection of data needed to determine 

the relationship between the direction of the force 

acting on an object and the change in momentum 

caused by that force. 

2. Justify the selection of routines for the calculation 

of the relationships between changes in momentum 

of an object, average force, impulse, and time of 

interaction. 

3. Predict the change in momentum of an object 

from the average force exerted on the objects and 

the interval of time during which the force is exerted. 

4. Analyze data to characterize the change in 

momentum of an object from the average force 

exerted on the object and the interval of time during 

which the force is exerted. 

5. Calculate the change in linear momentum of a 

two-object system with constant mass in linear 

motion from a representation of the system (data, 

graphs, etc.) 

6. Analyze data and find the change in linear 

momentum for a constant-mass system using the 

product of the mass and the change in velocity of 

the center of mass. 

7. Apply mathematical routines to calculate the 

change in momentum of a system by analyzing the 

average force exerted over a certain time on the 

system. 

8. Perform analysis on data presented as a force-time 

graph and predict the change in momentum of a 

system. 

Physics C – Conservation of Momentum Physics 1 – Conservation of Momentum 

1. Explain how linear momentum conservation follows 

from Newton’s Third Law for an isolated system. 

2. Identify situations in which linear momentum, or a 

component of the linear momentum vector, is 

conserved. 

3. Analyze situations in which two or more objects are 

pushed apart by a spring or other agency, and 

calculate how much energy is released in such a 

process. 

 

 

 

 

 

 

 

 

1. Define open and closed systems for everyday 

situations and apply conservation concepts for linear 

momentum to those situations. 

2. Analyze data that verify conservation of 

momentum in collisions with and without an external 

friction force. 

3. Predict the velocity of the center of mass of a 

system when there is no interaction outside of the 

system but there is an interaction within the system 

(I.e. recognize that interactions within a system do 

not affect the center of mass motion of the system 

and determine that there is no external force). 



Physics C – Inelastic Collisions Physics 1 – Inelastic Collisions 

1. Apply linear momentum conservation to one-

dimensional elastic and inelastic collisions and two-

dimensional completely inelastic collisions. 

2. Apply linear momentum conservation to two-

dimensional elastic and inelastic collisions. 

1. Qualitatively predict, in terms of linear momentum 

and kinetic energy, how the outcome of a collision 

between two objects changes depending on 

whether the collision is elastic or inelastic. 

2. Apply the conservation of linear momentum to a 

closed system of objects involved in an inelastic 

collision to predict the change in kinetic energy. 

3. Classify a given collision situation as elastic or 

inelastic, justify the selection of conservation of linear 

momentum as the appropriate solution method for 

an inelastic collision, recognize that there is a 

common final velocity for the colliding objects in the 

totally inelastic case, solve for missing variables, and 

calculate their values. 

Physics C – Elastic Collisions Physics 1 – Elastic Collisions 

1. Apply linear momentum conservation to one-

dimensional elastic and inelastic collisions and two-

dimensional completely inelastic collisions. 

2. Apply linear momentum conservation to two-

dimensional elastic and inelastic collisions. 

1. Make qualitative predictions about natural 

phenomena based on conservation of linear 

momentum and restoration of kinetic energy in 

elastic collisions. 

2. Apply the principles of conservation of momentum 

and restoration of kinetic energy to reconcile a 

situation that appears to be isolated and elastic, but 

in which data indicate that linear momentum and 

kinetic energy are not the same after the interaction, 

by refining a scientific question to identify interactions 

that have not been considered. 

3. Apply mathematical routines appropriately to 

problems involving elastic collisions in one dimension 

and justify the selection of those mathematical 

routines based on conservation of momentum and 

restoration of kinetic energy. 

4. Classify a given collision situation as elastic or 

inelastic, justify the selection of conservation of linear 

momentum and restoration of kinetic energy as the 

appropriate principles for analyzing an elastic 

collision, solve for missing variables, and calculate 

their values. 

Physics C – Center of Mass 

1. Identify by inspection the center of mass of a symmetrical object.  

2. Locate the center of mass of a system consisting of two such objects.   

3. Use integration to find the center of mass of a thin rod of non-uniform density. 

4. Understand and apply the relation between center-of-mass velocity and linear momentum, and between 

center-of-mass acceleration and net external force for a system of particles. 

 

 

 

 


