
Writing up solutions Handout

1 General Format

The pages you turn in for grading are something to be proud of, especially since you may have spent quite a few hours
producing it. Handwritten homework will be scanned, therefore, please write your answers on blank white paper (8.5” x
11”). It is OK to use ruled paper, but please skip lines occasionally to make your paper more legible and leave empty
space for the grader’s comments. es. If you find yourself writing more sentences than math, please check that the words
don’t get in the way of following the calculation.

• Avoid using grid paper, it is hard to scan and read.

• Do not use red ink.

• Leave some space between problems.

• No more than two problems per page.

• Circle your answer.

• Show units when working with the numerical values of physical quantities.

• Use an appropriate number of significant figures. For example, if the problem is a zeroth order estimate, it’s okay
to use round numbers (5% or 10% rounding errors are fine in zeroth order estimates). If you need a more refined
answer, such as +/-1% precision, you’ll need 2 or 3 sig. fig.

• Very big or very small numbers must be expressed in scientific notation (for example, 1.2×106). You will lose points
if you use decimal notation to express numbers that are greater than 106 or less than 10−3. You will also lose points
if you use E-notation (for example, do not write 1.2E6).

• When uploading your answer to Gradescope, follow the instructions to create pointers that link each of your answers
to a specific question number.

2 Mathematical communication

For expectations regarding mathematical communication, see Mathematical communication.

3 Long-answer format for homework solutions

Doing homework is a critical part of learning physics, and writing up homework solutions is important in learning to
communicate effectively in technical subjects. Clear communication can also aid in clear thinking. For every homework
problem that is marked as “long-answer format”, we want a solution, not just an answer. The solution will have a style
you’ve seen before in physics textbooks: equations interspersed with short sentences that explain significant steps. More
clarification about significant steps is given below.

Remind the reader of your goal Just like writing an essay, the long-answer format has a beginning, middle and end.
At the beginning, there is a sentence (or two) reminding the reader of the goal. For example, “We want to find how much
heat is leaking out of a typical house.” Feel free to use pictures/diagrams to help define the goal.

Layout the calculation The calculation is the heart of your answer. Show all quantities you used, and the mathematical
steps you took to get to the final answer. You will also be inserting a few sentences/comments to explain significant steps
in the calculation (see below).
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Use words to explain significant steps Intersperse a few short sentences/comments throughout your calculation.
“Significant steps” means

1. defining a variable or parameter. Examples:

• “Assume that the specific energy density of gasoline is 40 MJ/kg.”

• “Change the integration variable to u ≡ 1/r.”

2. invoking a physical principle or law. Examples:

• “Apply conservation of energy”

• “Using the Stefan-Boltzmann law”

3. applying physical insight. Example:

• “Assume that all heat entering the water came from the rock”

Be careful that the sentences/comments describing your calculation are concise and useful. We want a good balance of
algebraic math, quantities and sentences. If you find yourself writing more sentences than math, please check that the
words don’t get in the way of following the calculation.

Algebraic manipulations are not considered significant steps. It would be a mistake to write sentences/comments
such as ”We now multiple both sides of our equation by 2 and then divide both sides by the mass, m.” For algebraic
manipulations, it is sufficient to show the lines of algebra.

Comment on your answer You are expected to always provide a sensemaking conclusion when writing up a long-
answer solution. At the end of many homework questions there will be a specific prompt guiding you in your sense-making.
The response to a sense making prompt might be “An energy leak of 1000 J/s would correspond to 24 kWh per day which
is consistent with the typical energy consumption of a household, 40 kWh/day”. Or, “This solution approaches the
classical limit when the number of photons is large”.
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