
Week 0 Challenge Homework 
General Review 

 
Submission Details | Submit a digital copy (PDF, jpg, etc.) to Canvas. Please use the interface to associate 
each page of your submission with the corresponding question number! It makes grading much easier. 
Please clearly indicate which question is being solved. If data is needed to complete a problem, be sure to 
cite the source you’ve acquired your data from. See the course website for further details.  
 

Group Submissions | You may submit a group collaboration to Canvas. Add each group member to the 
submission. Each group member should contribute to the work. Clearly indicate which part of the submis-
sion is written by each member (color or labels are preferable). 
 

Sensemaking | You will be asked to apply sensemaking in some problems. More information about sense-
making can be found on the Boxsand Sensemaking page, which is linked on the Canvas homepage. There 
are many different types of sensemaking. In this course, we will focus on evaluative sensemaking. This is 
often phrased as checking if your answer is reasonable or not. Usually, the evaluative sensemaking process 
consists of making a prediction with an explanation, then a comparison. First, make a prediction of what 
you would expect your answer or solution to look like, based on one of the techniques below. Then, provide 
an explanation for the prediction using arguments based in physical reasoning. Finally, make a compari-
son between the answer that you did find and your prediction. Briefly explain why they do or do not match. 
 

Short explanations of the various sensemaking techniques we will use in this course are included below. 
Please see the Boxsand sensemaking page for more complete details. 
 

• Sign: Explain a prediction for the sign of your answer or a quantity in your solution. Compare your 
prediction with the found quantity. 

• Dimensionality: Explain a prediction for the units or dimensions of your answer or a quantity in 
your solution. Compare your prediction with the found quantity. 

• Related Quantities: Explain a prediction for the relationship between two quantities within your 
solution. Compare your prediction with the found relationship. 

• Proportionality, also known as Covariation: Usually using a symbolic solution, explain a prediction for 
the behavior of one quantity in your solution when another or others are changed. Compare 
your prediction with the found quantity. 

• Order of Magnitude: Explain a prediction for the order of magnitude of your answer or a quantity in 
your solution. Compare your prediction with the found quantity. 

• Graphical Analysis: Explain a prediction for your answer or a quantity in your solution based on argu-
ments made from analysis of a graph. Compare your prediction with the found quantity or rela-
tionship. 

• Special Cases: Explain a prediction for your answer or a quantity in your solution by examining the 
behavior as another quantity is taken to a limit or special case, such as 0, infinity, 0 degrees, or 90 
degrees. Compare your prediction with the found relationship. 

• Self-consistency: Explain or show that your answer is self-consistent. Usually this involves using your 
found answer within an earlier part of your solution and showing that the result is as expected. 

• Known Values: Explain a prediction of your answer or a quantity in your solution based on a known 
value, such as the speed of light or the density of water. This can involve research and citing a 
source. Compare your prediction with the found quantity. 

https://boxsand.physics.oregonstate.edu/sensemaking


Metacognitive Exercise 
 
Each week will feature a metacognitive exercise, followed by one or two challenge problems to solve. The 
metacognitive exercise will usually ask you to reflect on your solution to the previous week’s challenge prob-
lems. Because you have no previous week to “metacognate” on, this week’s prompt will be a little different. 
Also, please note that the example solution provided is to a topic of physics we have not covered yet, so 
don’t worry if you don’t recognize some of the notation or terms used in the prompt (Friday and Monday’s 
classes should help with this!). You should still be able to answer the questions here. 
 
Provided to you on boxsand is an example solution to a challenge homework question. This solution is lo-
cated here: https://boxsand.physics.oregonstate.edu/solutions-archive. Check the challenge homework so-
lutions for PH201, there is a link to the example homework solution there. Please note that this solutions 
archive contains many helpful resources for studying for this course! Explore! 

(a) Please read the problem statement (but not the solution, yet!). What module (General Review, 
Vector Operations, Kinematics, Mechanics, Momentum and Impulse, Energy) do you think this 
homework was written for? Briefly, what physical and/or mathematical concepts / ideas / tools 
do you think will be needed to solve this problem? 

(b) Quickly skim (do not read in depth, yet) the solution to the example challenge homework. What 
two things stand out to you about this solution, initially, before you have read the solution? 

(c) Read the solution in depth (finally!), trying to understand each step taken in the solution. Evaluate 
the solution based on the rubric provided to you in the link in the solutions archive. 

(d) In two to five sentences, what ideas, concepts, or approaches will you take, either from the sam-
ple solution or your metacognitive analysis here, and apply to your solution to the rest of this 
week's challenge homework? 

 
 
 
Challenge Problem 1: 
 
A unit of volume of water that engineers often use is the acre-foot, which equals the volume of water that will 
cover an acre of land to a foot depth.  

(a) If Corvallis receives two inches of rain in an 4 hours, what volume of water, in acre-feet, fell on 
our town.  

(b) Evaluative sensemaking usually involves making a prediction for some aspect of your solution, 
explaining that prediction, then comparing your prediction with your solution. Check your answer 
to part (a) of this problem using Dimensionality sensemaking by answering the following questions: 

• Before you solved the problem, what units or dimensions would you have expected your 
answer to have? Why? Explain using any combination of words, diagrams, etc. 

• Now check your answer, does it have the expected units? Explain how you know (writing 
the units in explicitly when the calculations are done is a good start for dimensionality 
sensemaking, asserting “units work out” without showing they do is not adequate). 

(c) How many pint glasses would this fill? 
(d) How many Olympic-size swimming pools would this fill? 
(e) Check your answers to parts (c) and (d) using Related Quantities sensemaking by answering the fol-

lowing questions. 

• What relationship would you predict between the number of pint glasses and the number 
of Olympic-size pools? Why? Explain using any combination of words, diagrams, etc. 

• Now check the relationship between your answers to (c) and (d). Do these quantities have 
the same relationship as your prediction? 

(f) Estimate how many water droplets this is, stating any assumptions and citing any data sources. 

https://boxsand.physics.oregonstate.edu/solutions-archive
https://boxsand.physics.oregonstate.edu/sites/boxsand.physics.oregonstate.edu/files/2025-09/Challenge%20Homework%20Grading%20Guidelines.pdf

