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Handout 5:  How to answer questions in Chemistry (Exams, Quizzes and Lab. Reports) 
 
The purpose of the majority of essay–type questions in chemistry is to probe two things:  

1. Your knowledge of fundamental concepts. 
2. Your ability to state scientific ideas clearly. 

Let us review the general points to keep in mind when giving answers to questions in chemistry. 
First, we will go over some mechanical aspects, and then we will focus on the answers themselves.  
Perhaps the single, most powerful, most important piece of advice you can be given regarding 
answering any type of question is… ready for it?  

Think before you write! 
You must keep in mind that time is a factor –particularly during exams and quizzes. Remember, 

your mind is faster than your pen; so, you can save precious time by spending a few seconds reading 
the whole question (every section if more than one is present!) before attempting to answer it. The 
two main goals here are: 

1. Make sure you know what the question is asking. 
2. Think of the concepts involved and how they relate to each other. 

At this point, it is just as important to say that, if you do not understand a question, it is alright 
to ask your professor for clarification – at times there may be typos that confuse you, or plainly said, 
a question may be poorly worded. Yes…, your professors are human! However, avoid asking “Is 
this right?” You would only be wasting your time, but do not be afraid to ask for clarification if necessary. 

When giving an answer, avoid adding details that do not directly answer the question. This is particularly 
important for two powerful reasons:  

1. You are spending time that can be better invested answering other questions/problems.  
2. You may get points deducted if the extra information is wrong (even if the extra information is not 

relevant). 

In general, the rule is: the number and accuracy of concepts used to answer a question weigh more than the 
number of words you use. Speaking of writing words, two other mechanical aspects to answers are: 

1. Write neatly 
2. Include a clear note as to where the answer continues 

Please write neatly. If your professor does not understand what you wrote, you will lose 
points. Also, if the space provided to give an answer is not enough for you, include a clear note as to 
where the answer continues (e.g. "answer continues on the back of the previous/this page"). Consider one 
more thing: your answers will have to fend by themselves. What this means is that you will not be there to 
explain what you meant when you wrote this or that… You simply cannot expect to explain your 
answer after a quiz or exam and get whatever points you lost; so, use clear sentences!  

Now that we have dealt with the “mechanical aspects” of the answers, let us go more in 
depth over the concepts that will make the difference between a good grade, and just getting some 
points (or maybe none!) when answering questions in chemistry. 

First, use scientific/chemical vocabulary correctly. In conversation, we often use words that are 
interchangeable in our common –daily– language, but mean different things in the scientific realm. 
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Some examples are: mass and weight, accuracy and precision, bonds and interactions. Be careful! If 
your professor notices you do not get the difference among similar concepts, you will most likely lose 
points. 

Also, related to the point above, the spelling and use of chemical words most be accurate. We are not 
trying to make your life miserable, but is very, very important that you write chemical words (symbols) 
correctly; you are expected to know well the language that pertains to your trade. For instance: 𝐶𝑂 and 𝐶𝑜 are 
two very different things. 𝐶𝑂 is known as carbon monoxide (a gas at room temperature; prolonged 
exposure to this gas at high concentrations has proven to be lethal), whereas, 𝐶𝑜 is known as cobalt (a 
metallic solid at room temperature; one of its isotopes, 𝐶𝑜 − 60, is used in the treatment of cancer). 

If you make any assumptions about a question, clearly state them. It is vital that you know the 
parameters within which you can apply a certain model (theory); if you are off, you may lose all the 
points. For example, we can assume the volume of a solid is constant as pressure increases or 
decreases, but this same assumption would be totally wrong if you are dealing with a gas. (Depending 
on the criteria for the test/quiz/question, you may get some points if your answer is correct within 
the assumption, even if the assumption is wrong. Ask your professor.) 

Last, but not least. It is true: the best test of whether you really understand a concept is to teach it to 
someone else. Therefore, you must write your answers in such a way that your classmates can understand the answer. 
Pretend you are trying to explain the concept to someone who has not studied the material. This is 
the type of answer the vast majority of professors (at least in chemistry) are looking for; an answer 
that shows you did not spend your time memorizing things just to regurgitate them during a test, but 
an answer that clearly shows you understand the concepts and can manipulate them. 

Always answer written questions with a complete sentence. This will help you develop and 
organize your thoughts.  Yes or no does not constitute an answer to a question in this class.  You 
should start the answer by restating the question.  Then, give an answer and give support to that 
answer.  Finally, restate the question for the closing. 

Sample question: What is the difference between density and specific gravity? 

Begin by restating the question and give your answer:  Density and specific gravity are different.  The density 
is defined as the ratio of the mass of a substance to its volume.  The specific gravity is the ratio 
between the density of a substance and the density of water.   

Support your answer:  The specific gravity is calculated by dividing the density of a sample by the 
density of water at 4°C and 1 atm.   

Restate the question: These are not the same because specific gravity is unit-less and is relative to the 
density of water at 4°C and density is an intensive property of the material.   

The process does not have to be this involved, but it does have to be complete.  In the 
answers below, the question is not always restated, the closing may not be well defined, but the 
answer and support for the answer is clearly there.  This is the same procedure that you should 
follow when answering questions on a test.   
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Warning: Your answer must contain useful information. Avoid circular reasoning! 
There are different ways to define circular reasoning, but the simplest one may be: the concept being 
defined appears (or is rephrased) in the expression that defines it. Here you have a couple of examples: 
 
Q. What is an element? 
A. A substance made of atoms. 
Q. What is an atom? 
A. Atoms are the units that make elements. 
 

Noticed the atom–element–atom reasoning? No useful information was provided; it is a 
circle that never ends. This leads to a very important point: if you introduce another concept, make 
sure you define it. A good answer to the question “What is an element” would then contain a 
description of what atoms are. There is another example of circular reasoning on the next page. 
 
Q. Is measuring the temperature a source of error?  
A. Yes. 
Q. Why? 
A. Because the values we obtained were not the ones we expected. 

 
Since you can tell there is an experimental error when you do not get the expected value, this 

is a circular reasoning. No useful information is given as to why/how temperature is a source of 
error. 

Now, let us look at four examples of the type of answers you are expected to give: 
Q1. There are physical and chemical changes; if you take an ax and chop the piece of wood into 
smaller pieces, what kind of change is that? 
A1. A chemical change results in the change of the identity (chemical makeup) of the material, whereas a physical 
change keeps the kind of material intact. This is a physical process because we are only cutting the wood into smaller 
pieces, but we are not changing the identity (chemical makeup) of it. 
Analysis: Notice how the two options are clearly described before making a choice; then the choice is 
made (it is a physical process), giving a clear reasoning as to why it is the correct one. Also notice the 
answer is given using complete sentences, correct chemical language usage, and in a way another 
student would understand. 

Something to think about: Why would simply answering “physical change” be wrong? 

Q2. Antoine Lavoisier found the law of conservation of mass; clearly explain how Dalton’s atomic 
model accounts for it. 
A2. Dalton’s model says that in a chemical reaction atoms do not appear nor disappear, they simply change the way in 
which they are attached to one another; since the number and type of atoms is the same before and after the reaction, 
matter is always conserved. 
Analysis: Notice the answer shows the understanding the law of conservation of mass (i.e. matter 
cannot be created nor destroyed). By means of knowing what the law means, the person is able to 
“see the law” in a restated form in Dalton’s theory. This is a typical question in which understanding 
–and not just memorizing– is required. 

Something to think about: Why would simply answering “matter cannot be created nor destroyed” be wrong? 

Q3. Give a reason why Dalton’s atomic model is wrong. 
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A.3 Dalton’s model says that all atoms of the same element are identical, but now we know there are isotopes. Isotopes 
are atoms of the same element that differ in the number of neutrons they poses; therefore, some atoms of the same 
element weigh more than others. 
Analysis: A statement from Dalton’s model is given, and then the reason why Dalton’s model is 
wrong is clearly explained. 

Something to think about: If I write “Dalton was wrong because there are isotopes”, is this a complete answer? 

Q4. Why would heating the gas in an air balloon make the balloon lift up? 
 
A4. When the gas in the air balloon is cold, it is at a certain volume and temperature at constant 
pressure, and the gas molecules are moving at with a particular average kinetic energy.  When I heat 
the gas, the molecules start moving faster and press out on the balloon, expanding the volume, but 
not changing the amount of gas available.  In effect, the volume is increasing while the mass stays 
the same.  By Avogadro’s Law, I have changed the ratio of mass/volume.  The density has decreased 
because the volume has increased.  Objects that are less dense are perceived as lighter then objects 
that have more density, so they rise.  The balloon rises because the gas in the balloon is less dense 
than air 

Analysis: Kinetic molecular theory is discussed linking the answer to a specific gas law (Avogadro’ 
Law).  The answer describes the behavior of the ideal gas under specific conditions. 

Something to think about: If I write “Hot gases rise and cold gases sink because they are denser” does 
this statement completely explain the process? 

 
Q3. If a gas is inside a rigid container, explain what happens to the pressure of the gas as we 
increase its temperature. Use the postulates of the Kinetic Molecular Theory (KMT) to give your 
answer. 
 
A3. The KMT says the kinetic energy (and thus the speed) with which gas particles move is 
proportional to their average absolute temperature; it also says pressure is due to the collisions 
of gas particles with the walls of the container. In this case the particles will move faster since 
the temperature of the gas is increasing, which results in more frequently collisions with the 
container because the constant volume (the walls do not move); moreover, due to the increased 
speed, each impact is more forceful. Since there are more, and more forceful, collisions of the 
particles with the walls of the container, we conclude that: for this system, the pressure increases 
as the temperature increases. 
 
Analysis: Firstly, the answer clearly gives the ideas from the theory required to explain the 
behavior; secondly, the answer explains how the ideas are applied to the particular scenario at 
hand; finally, an unambiguous response is given to the question, based on the analysis performed.  
 
To think: If the answer is simply “the pressure increases”, why would a student lose most, if not 
all the points?  
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One last thing: as you get your results in class, you will be able to see if you need to improve on 
one or more of the characteristics we have discussed here. If you need extra help, do not hesitate 
to ask your professor. Also, you can look at the following websites for extra help on this topic: 
 
Answering Essay Questions Made Easier 
https://www.wpi.edu/Images/CMS/ARC/Answering_Essay_Questions_Made_Easier.pdf 
 
Answering the Essay/Short Answer Exam Question 
http://elc.uark.edu/wp-content/uploads/2011/07/Answering-the-Essay-Short-Answer-Exam-
Question.pdf 
 

 


