
Multi-station lab – The Mole (Avogadro's Number) 
 

Reference Sheet 
 

Prepping the Lab Stations: 

 This activity is super simple to prep. First, access the file and print off the following documents: Applicability 
Reading, Learn From The Expert, Station Cards, Test Your Understanding and Passport (1 per). 

 Once you’ve printed off the station cards, place them around the room, making sure to match the 
Applicability Reading, Learn From The Expert and Test Your Understanding documents with the correct 
station card.  

 That’s it! 
Getting Started: 

 This lab comes equipped with 7 stations (+ 2 rest stations where students can catch up on some of the work 
they hadn’t been able to finish at a previous station). Students give yourself 6 or 7 minutes to complete 
each station. 

 Proceed sequentially from station to station and will have to a rest station after stations 3 and 7.  

 Preferably, you should have a device that can access the internet. If this isn’t possible, make sure that you 
make note that you were unable to view the video.  

 Each person needs to fill in their passport for each station during the lab time. This passport is to be 
submitted at the end of class. 

 

This lab activity covers: 
- The Mole  
- Avogadro’s Number 
- Calculations 
- Applications 

 

The Lab Stations: 
1) Get Hands-On – using their creative skills, students are required to draw or build. 
2) Research – using a classroom computer or their own device, students must research a specific 

question/issue surrounding the topic.  
 

3) Explain Yourself – students write down an opinion to a question in paragraph form. 
 

4) Rest Station 
 

5) Applicability Reading – students read a short passage from an article, etc. which directly 
connects the classroom content to a real-life application. 
 

6) Test Your Knowledge – students answer 5 multiple-choice questions, then provide a written 
explanation for how/why they came to their conclusions, where applicable. 

 

7) Learn From The Expert – using their own device, students must watch a short video clip and 
answer the associated questions. They may stop, rewind, and restart as often as they like 
during the time frame.  

 

8) Rest Station 
 

9) Become the Question Master – Students must create 2 multiple-choice questions, 2 true/false 
questions, and 1 short answer question. Students must also supply the answers. 



Station 1 
 

Station 2 
 

Research – How far would 1 mol of 
quarters extend upwards if you stacked 
them end-to-end on top of each other? 
 

Using this distance, how many times 
could you get to the moon and back? 



Station 3 
 

Explain Yourself – Create a step-by-
step guide for someone just starting 
this class which clearly outlines the 
method for determining the mass of 
a substance given the number of 
particles and vice versa. Explain why 
each step is taken. 
 

  



Station 4                      
Rest Station 

 

Use this time wisely. 
Complete any station 
work not yet finalized. 

  



Station 5 
 

Applicability Reading – Read the 
following information article and 
answer the associated questions 
found below in the Applicability 
Reading section of your 
passport. 
  

 
 
 
 
 
 

  



Station 6 
 

Test Your Knowledge – Answer 
the following 5 multiple-choice 
questions, then provide a 
written explanation for how/why 
you came to your conclusions. 
 

  



Station 7 
 

Learn From The Expert – Using a 
classroom computer or your own 
device, watch the following 
video clip and answer the 
associated questions. You may 
stop, rewind, and restart as 
often as you like during the time 
frame. 

  



Station 8                      
Rest Station 

 

Use this time wisely. 
Complete any station 
work not yet finalized. 

  



Station 9 
 

Become The Question Master – You 
must create 2 multiple-choice 
questions, 2 true/false questions, and 1 
short answer question that relates 
directly to The Mole/Avogadro's 
Number. You must also supply the 
answers and you may not re-use any of 
the questions you have seen in this lab. 
 

  



Applicability Reading – The Mole (Avogadro’s Number) 

Instructions: Read the following information article and answer the associated questions found below in 

the Applicability Reading section of your passport.  

The mole, also referred to as Avogadro’s number in tribute to the Italian 

chemist Amedeo Avogadro, is a unit of measurement. A mole represents 

6.02 x 1023 of a particular substance, just as a dozen represents 12 of 

something. In chemistry, reactions between molecules occur in such small 

quantities of mass that units such as grams don’t work well. The opposite 

can be said in physics when calculating distances in space. Units such as 

kilometres are so small that it was easier to invent a unit that represented 

a much larger distance such as the light-year. The mole is often referred 

to as the chemical amount, and in Latin means a “massive heap” of a 

substance. It is a very useful quantity as the number of particles in a 

substance are too numerous and small to determine. We therefore use the mole in stoichiometry to 

estimate the amount of reactants and products in a chemical reaction in a very accurate manner. 

Prescription Drugs:  

A chemist synthesizes (creates) prescription drugs by combining 

various reactants together. When a prescription calls for a specific 

amount and concentration of a drug, it becomes vital that the correct 

amounts of reactants are combined and that the amount of product is 

precise. A chemist’s job would be to determine the number of moles in 

the product and from there, determine the number of moles required for 

each reactant. The mass of each reactant required would then be 

calculated and the proper amounts of each would be mixed together. 

This is obviously a practice that requires careful calculations to a) ensure 

that patients do not receive incorrect quantities of medication and b) to prevent waste from polluting the 

environment. 

Life in Space: 

Space shuttles are strategically equipped with materials required for 

life in outer space. In determining what needs to be brought onboard 

each shuttle, everything an astronaut consumes and expels is taken into 

account. Since it is so expensive to send things into space from Earth 

(about $10,000 per pound or $22,000 per kg!), it is beneficial to 

optimally utilize materials so that there’s limited waste. One onboard 

calculation uses the amount of carbon dioxide, CO2, astronauts exhale during 

respiration. This CO2 is reacted with lithium hydroxide, LiOH, to produce water 

for reuse on the shuttle. Since water is created, less needs to be sent into space in the first place. The 

reaction is: 

CO2 (g) + 2 LiOH (s)    Li2CO3 (aq) + H2O (l) 

The mole, not to be confused with the furry 
rodent, is an important constant used in 

chemistry. 

It is imperative for chemists to know how much 
reactants to use when synthesizing drugs. 

To reduce waste, carbon dioxide exhaled by 
astronauts is combined with lithium hydroxide to 

produce water. 



If we know the approximate number of moles of carbon dioxide that we need to react, the number of 

moles of lithium hydroxide can be calculated and the correct amount can be brought onboard during 

space missions (again you don’t want to bring too much because that’s added weight). What’s also 

impressive is that the amount of water being produced can be estimated. The astronauts will be 

dependent on this water for several uses on the shuttle. 

Natural Gas Heaters: 

Many houses are now heated through the combustion of natural gas. 

Technicians use stoichiometry to determine how much air and fuel are 

required, often referred to as the air-fuel ratio, for the optimal burning of 

fuel and air consumption without waste. If there is an excess amount of 

oxygen, then it’s simply released. If there is an inadequate amount of 

oxygen supplied to the burner, there will be unburned fuel left over, 

resulting in incomplete combustion reactions that produce dangerous 

molecules such as carbon monoxide. This leads to a lower combustion 

efficiency, a significant health risk, and the potential for an explosion. Most 

heating equipment is designed to supply a slightly higher amount of oxygen 

than what is required in order to ensure a complete combustion reaction 

takes place. This is a good example of a situation where it is safer to add an 

excess amount of a specific reactant in order to ensure the heater works 

safely. 

 

 

 

Answer the following Questions:  

1. What is a mole?  

2. How is the mole used in chemistry? 

3. How is the mole vital to chemists when creating prescription drugs?  

4. Why is it so important for scientists to calculate exact amounts of products used by astronauts 

while in space? 

5. Why is the amount of CO2 an astronaut exhales daily important to life in outer space?  

6. Why is the air-fuel ratio important for the combustion of natural gas?  

7. Which reactant would you prefer to have in excess for the combustion of natural gas? 

 

 

 

  

It is important to know the air-fuel 
ratio for the optimal burning of fuel 
and air consumption without waste. 
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Learn From The Expert 

 

Instructions: Go to https://goo.gl/kL6dnD and watch the video. While you are watching the video, 

answer each question and place your answer in the Learn From The Expert section of your passport. You may 

re-watch the video as many times as you like in the allotted time. Furthermore, you may re-watch the video 

while you are at one of the rest stations, so make sure you record the URL on your passport. 

 

1. Why do chemists use moles to represent atoms or molecules? 

2. How much of the Earth’s surface would 1 mole of marbles cover? 

3. In the video, you are asked to calculate the number of atoms in ½ Litre of water. The answer of 1.505 x 

1025 is incorrect. Explain why he is wrong and correct the answer. 

4. Does 1 mol of gold weigh the same as 1 mol of hydrogen? Explain. 

5. What does 1 mol of gold weigh? 

 

https://www.nasa.gov/pdf/519338main_AP_ED_Chem_CO2Removal_Stoich%2012-20-10.pdf
https://chem.libretexts.org/Core/Physical_and_Theoretical_Chemistry/Atomic_Theory/The_Mole_and_Avogadro%27s_Constant
https://chem.libretexts.org/Core/Physical_and_Theoretical_Chemistry/Atomic_Theory/The_Mole_and_Avogadro%27s_Constant
https://www.nasa.gov/centers/marshall/news/background/facts/astp.html
http://montreal.emcp.com/files/PharmPractice4-IRC/Electrolytes_Tutorial.pdf
http://science.howstuffworks.com/carbon-dioxide-eliminated-aboard-spacecraft.htm
http://science.howstuffworks.com/carbon-dioxide-eliminated-aboard-spacecraft.htm
http://www.brighthubengineering.com/machine-design/15235-the-stoichiometric-air-fuel-ratio/
http://www.brighthubengineering.com/machine-design/15235-the-stoichiometric-air-fuel-ratio/
https://goo.gl/kL6dnD


Test Your Knowledge 
 
Instructions: Choose the correct answer and place it in the Test Your Knowledge section of your passport. 
Follow the answer with an explanation for how/why you choose it. 
 

1. How much does 1 mol of chlorine gas weigh?    
a) 17 g 
b) 35.45 g 
c) 68.90 g 
d) 152 g 

 
2. How many oxygen atoms are in 20 g of CaCO3?  

a) 3.60 x 1023 
b) 1.203 x 1023

 

c) 0.19984412 
d) 6.02 x 1024 

 
3. How much does a sample of C6H12O6 weigh if it contains 1.7 x 1028 hydrogen atoms? 

a) 2.33 x 103 g 
b) 322.3 g 
c) 8.2 x 1029 g 
d) 4.2 x 105 g 

 
4. How many moles of potassium are there in 1 kg of potassium? 

a) 39.1 mol 
b) 3.9 x 10-2 mol 
c) 2.56 x 10-2 mol 
d) 25.6 mol 

 
5. What is the mass of 1.34 x 1025 atoms of tin? 

a) 0.34 g 
b) 22.3 g 
c) 2.64 x 103 g 
d) 6.7 x 106 g 

 
 
 
 
 
 
 
 
 
 
 
 

  



Lab Station Passport – The Mole/Avogadro's Number 
 

Names: _____________________________ & _____________________________ 
&_____________________________  
 
Station #1 – Get Hands-On 
Answer:  

                             SKIPPED DUE TO E-Learning 
 

 
Station #2 – Research  
Answer: 
 
 
 
 
 
 
 
 
 
 

 
Station #3 – Explain Yourself  
Place your answer below. 
 
 
 
 
 
 
 
 
 
 

 
Station #5 – Applicability Reading  
Once you have read the article, place the answer to the questions below. 
 
1. 
 
 
2. 
 
 
3. 
 
 



4.  
 
 
5. 
 
 
6. 
 
 
7. 
 
__________________________________________________________________________________________
_______________________________ 
 
Station #6 – Test Your Knowledge  
Place your answers to the multiple-choice questions below along with your written explanation for how/why 
you came to your conclusions. 
 
1.  
 
2.  
 
3.  
 
4. 
 
5. 
 

 
Station #7 – Learn From The Expert  
Place your answers to the video questions below. 
 
1.  
 
 
2.  
 
 
3.  
 
 
4. 
 
 
5. 
 
 

 



 
Station #9 – Become The Question Master  
You must create 2 multiple-choice questions, 2 true/false questions, and 1 short answer question in the space 
below. Your questions must relate directly to The Mole and Avogadro’s Number. 
 
Multiple-Choice: 
1.          Answer:  
 
 
 
2.          Answer: 
 
 
 
True/False: 
1.          Answer: 
 
 
 
2.          Answer: 
 
 
 
Short Answer: 
 
 
Answer:  
 

 


