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Problem Solving Framework



1. Framing

2. Planning

3. Execution

4. Answer Checking

Visual Representation

Relevant Concepts

Similar Problems

Assumptions and Simplifications

Information Needed

Solution Plan

Rough Estimate

Carry-out Plan for solving
- Work in algebra/symbols until the BITTER end
- Plug in numbers at the LAST step

Compare to Estimate

Limits Test

Units Check

Getting (UnStuck)

Reference: Template for teaching and assessment of problem solving in introductory physics 

https://journals.aps.org/prper/abstract/10.1103/PhysRevPhysEducRes.16.010123
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1. Framing

2. Planning

3. Execution 4. Answer Checking



1. Framing

Visual representation: Consider how the carts will be moving before and after collision. 

Assumptions and simplifications: Only consider this motion in 1D. Friction is negligible.

Relevant concept: Collisions, linear momentum, and impulse.

Information needed: Mass of carts, initial velocities of carts, area under force vs time graph.

Similar problems: Problems involving collisions between two bodies.



2. Planning

● Rough estimate: Estimate the area under the force versus time graph. Estimate 
the velocity of the carts after collision. 

● Solution plan: Use the initial velocity of the carts and impulse to solve for the 
final velocity of the carts.



3. Execution

See Slides 10-13 



 









4. Answer Checking

Compare to estimates: Check to see if the magnitude and sign of the impulse 
and final velocities of the carts match your estimates.

Units: Think about what units we use for impulse and velocity. Make sure they 
match your result. 

Limits: Think about what would be some realistic values for the velocities of 
the carts you calculated. Do your answers make sense? Do they seem WAY far 
off? 

Getting (UnStuck)? If you get stuck, go to the next question and come back to 
this one later. 
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Question 2
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1. Framing

2. Planning

3. Execution 4. Answer Checking



1. Framing

Visual representation: Consider how the carts will be moving before and after collision. 

Assumptions and simplifications: Only consider this motion in 1D. Friction is negligible.

Relevant concept: Collisions, linear momentum, and impulse.

Information needed: Mass of carts, area under force vs time graph.

Similar problems: Problems involving collisions between two bodies. 



2. Planning

● Rough estimate: Estimate the area under the force versus time graph. Estimate 
the velocity of the carts after collision.

● Solution plan: Use the area under the force vs time graph and the mass of the 
carts to solve for the impulse and the change in velocities of the carts.



3. Execution

● See slides 21-23.



 



 





4. Answer Checking

Compare to estimates: Check to see if the magnitude and sign of the impulse 
and change in velocities of the carts match your estimates.

Units: Think about what units we use for impulse and velocity. Make sure they 
match your result. 

Limits: Think about what would be some realistic values for the change in the 
velocities of the carts you calculated. Do your answers make sense? Do they 
seem WAY far off? 

Getting (UnStuck)? If you get stuck, go to the next question and come back to 
this one later. 


