CHEM 120L Lab Report #2 Guide
Introduction

In the introduction, you always want to state the PURPOSE/OBJECTIVE of the experiment, as well as its major theoretical foundations.  Thus for this lab, full marks were given if you stated why the experiment was done (i.e. determine the MW of a known volatile liquid and identify an unknown by its experimentally determined MW), and also if you explained the important points of the theory behind it (i.e. what is the Ideal Gas Law, and why does it allow us to use the method we did?  What is volatility and why is that important?).

Results and Observations – General

In any experiment you should always be making QUALITATIVE observations (which means non-numerical observations), such as colors, phases, bubbling, and so on.  For this lab in particular, full marks were given if you discussed what happened to the liquid in the flask as it sat in the boiling water, then what happened when it was removed, etc.  
Results and Observations – Table 1

The calculations for this table were straightforward: just use modified Ideal Gas Equation for molecular weight, and calculate percentage error.  Always remember to use the correct units and significant figures though!  Unfortunately, marks were removed if these bad boys were not included correctly.
Results and Observations – Table 2

Same issues as Table 1.  However, note that a mark was removed if the unknown was not correctly identified.  This is one of the rare instances in CHEM 120L where you are assigned marks based on the skill with which you perform the lab, because this will determine how accurate your results are.
Discussion

A discussion is essentially an explanation of why you received the results you did.  This entails the following: 
Discuss the theory (in more detail than in the introduction) and explain how the theory caused your results.  For example, one theoretical foundation of this experiment is the fact that any system will always seek for pressure equilibration.  What this means is that when everything settles, the pressure inside the flask will be the same as the pressure in the room – that is why you were allowed to assume that the air pressure in the laboratory room was the same as that of your flask.
Also, compare your results to expected values: were they the same?  Were they different?  More often than not, they will be different, and thus you must give reasons for why they were different (otherwise known as sources of error).  If you guys lose marks anywhere in a lab report, it should be in this section because it requires you to actually think and draw on experience and knowledge to determine where sources of error could have been introduced.  All other parts of a lab report are ultimately mechanical and procedural: you should be getting full marks on those sections every time, once you get used to what is expected!
Lastly, if you draw any conclusions based on the results, explain your support for them.  The most relevant application of this for Lab #2 would be explaining what unknown you chose, and why.
Questions - #1

Again, this one requires a bit of thought.  Think about the theory behind the experiment and what assumptions you made.  One key assumption is that the only substance in the flask when you remove it from the boiling water is the gas of interest.  Therefore you must ensure that when the liquid evaporated, enough gas was produced that it filled up the entire flask!
Questions - #2

This is another tough theoretical one which requires you to use your imagination.  If you did not receive full marks for this, here are some guiding questions to help you think about it:
Before you put anything into the flask, what is inside the flask?  Air.

If you put a liquid into the flask but it doesn’t fill up the entire flask, what is now inside the flask?  Air and the liquid.

Between the liquid and the air, which one is on top of the other?  The liquid is at the bottom of the flask and the air is on top of it.

If you heat the flask so that the liquid evaporates, what will the liquid turn into?  Gas.

Where will that gas go?  Up.

Since it is going up, what will happen to the air which formerly occupied that space?  It must leave through the pinhole since it will get pushed out by the other gas.
If we allow the system to cool, what will happen to the gas that formerly occupied the entire flask?  It will condense and become a liquid at the bottom of the flask.
What happens to all the space that the gas formerly occupied?  It is now unoccupied because the gas turned into a liquid, thus air from the outside must enter back in through the pinhole.

Questions - #3

This is again a question that tests how well you understand the experiment: if you understand the experiment, you can anticipate what would happen if certain things went wrong.  Full marks were given if you stated 3 ways in which something could go wrong, and what would happen as a result.
Conclusion

Always, always in a conclusion you want to restate the purpose/objective of your experiment.  Also, summarize the major results, such as: What MW did you experimentally determine for methanol?  What MW did you experimentally determine for your unknown?  What unknown did you guess?
