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Tutorial Structure
● Introduction
● Question 1
● Problem Solving Framework
● Question 2
● Problem Solving Framework
● Q&A



Question 1



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: Sketch the velocity vectors using cartesian coordinates. 

Assumptions and simplifications: This motion is restricted to 2D. Air resistance is negligible.

Relevant concept: Vector operations, trigonometry.   

Information needed: Magnitudes and directions of the vectors.

Similar problems: Vector addition problems, free body diagram problems.



2. Planning

●Rough estimate: By visualizing the vectors you can get a rough estimate of the 
magnitudes and directions of the resulting vector. In this example the plane is 
travelling at 45 degrees west of south at 800km/hr, and the wind is blowing to 
the east at 170km/hr, so the resulting vector will point in the southern direction 
and should have a magnitude of 600-700km/hr

●Solution plan: First define coordinate system. Draw vectors in coordinate 
system. Use vector addition and trigonometry to solve for all required 
variables.



3. Execution

●See solution on slide 11. Carry out the calculation, plug in 
the numbers at the last step.



4. Answer Checking

Compare to estimates: compare the calculation results to your rough 
estimates see whether the direction and magnitude of the resulting vector is 
close to what you estimated.

Units: The units should be consistent with the units for the quantities we were 
given.

Limits: Not applicable here.

Getting (UnStuck)?



Solution



Question 2



1
3

1. Framing

2. Planning

3. Execution 4. Answer Checking



1. Framing

Visual representation: Jed will travel the same distance in the x-direction as the hawk, but the 
vertical distance between the hawk and Jed will get larger and larger after each time segment.

Assumptions and simplifications: This motion is restricted to 2D. Air resistance is negligible.

Relevant concept: Projectile motion

Information needed: Initial velocity in x-direction of hawk and Jed. Height from ground. 

Similar problems: Projectile motion problems.



2. Planning

●Rough estimate: We can see for part b) that the x-direction velocity will remain 
constant. For part c), after 1 second the y-direction of the velocity should be 
around -10m/s because acceleration is roughly -10m/s^2.

●Solution plan: Use projectile motion equations along with relevant information 
to solve. 



3. Execution

●See solution on slide 18. Carry out the calculation, plug in 
the numbers at the last step.



4. Answer Checking

Compare to estimates: compare the calculation results to your rough 
estimates see whether the sign matches and that your final result is close to 
your estimate.

Units: Units should be for velocities and distances, so m/s and m, respectively.

Limits:

Getting (UnStuck)? 



Solution


