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Chemistry 

Chemistry ‘What If’1? 

Information for students 

“Half of Science is asking the right questions” – Roger Bacon 

We are so accustomed to answering questions that have precise answers. Let’s change that!  

In this activity, you will choose at least 1 of the 3 “What If” questions presented in Appendix A to 

explore. You will have to make lots of assumptions and estimates and use your knowledge of 

mathematics, possibly physics and of course chemistry. 

Materials required 

 Internet access to conduct research (don’t get sidetracked). 

 Calculator 

 Paper and pencil  

 Chemistry notes, text or reference tables may help 

Information for parents 

About the activity 

Parents could: 

 listen to their child’s creative and unbelievable (but possibly true) explanations 

 click on https://what-if.xkcd.com/4/ for an example of a similar thought process on the mole 

question from Randall Munroe’s book What If? 

 

  

                                                      

1Adapted from: Randall Muroe “What if? Serious Scientific Answers to Absurd Hypothetical Questions,” (New York: Houghton 
Miffin Harcourt Publishing, 2011) 

https://what-if.xkcd.com/4/
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Appendix A – What If? 

Information for students 

Choose at least 1 of the 3 options. 

Option A 

What if the Earth was composed of only moles (the furry animal)? How many 

moles (the unit of measure, 6.02 x 1023
 ) of moles (the furry animal) would be 

needed? 

  

Option B 

What if all the air in your house/apartment was placed in a small box? How much 

would it weigh? 

  

Option C 

What if we all travelled around using personal blimps/balloons? How big would 

they have to be? 

 

Examples of questions to ask yourself 

How much does a mole (the animal) weigh? 

How much volume does a mole (the animal) occupy? 

What is the composition of air? 

What is the volume of air in my house? 

What gas would be in the blimp? 

How much buoyant force can a balloon generate? 
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Physics 

Collisions 

Information for students 

In Physics, we learn about a special and useful quantity called energy. Energy is special because it 

can be used to keep track of an object’s ability to do “work” (e.g. the more energy we give an object, the 

more it can move). 

A particularly interesting thing about energy is that in a closed system, it is conserved. This means that 

the amount of energy the system starts with is the same amount of energy it ends up with (since we are 

not adding new energy to the system and energy cannot be created or destroyed).  

𝐸𝑠𝑡𝑎𝑟𝑡 = 𝐸𝑒𝑛𝑑 

Where: 

𝐸𝑠𝑡𝑎𝑟𝑡  is the energy the system starts with 

𝐸𝑒𝑛𝑑 is the energy the system ends up with 

For mechanical systems (systems having only mechanical energy), we can focus on potential and 

kinetic energy of the form: 

𝐸𝑝𝑜𝑡𝑒𝑛𝑡𝑖𝑎𝑙 = 𝑚𝑔ℎ 

𝐸𝑘𝑖𝑛𝑒𝑡𝑖𝑐 = ½𝑚𝑣2 

Where: 

𝐸𝑝𝑜𝑡𝑒𝑛𝑡𝑖𝑎𝑙  is the potential energy of the system 

𝐸𝑘𝑖𝑛𝑒𝑡𝑖𝑐 is the kinetic energy of the system 

𝑚 is the mass of the object, in kg 

ℎ is the height of the object, in m 

𝑔 is the gravitational force, in N (1 N = 1 
kg∙m

s2 ) 

𝑣 is the velocity of the object, in 
𝑚

𝑠
 

Therefore, an object sliding down a ramp (without friction) will always have a constant total energy 

given by the formula: 

𝐸𝑡𝑜𝑡𝑎𝑙 = 𝑚𝑔ℎ + ½𝑚𝑣2** 
Another quantity that is conserved (i.e. stays the same as the moving system changes over time) is 

momentum (𝑷). Momentum is used when objects collide. An object’s momentum (P) is its mass (𝑚) 

multiplied by its velocity (𝑣): 

𝑃 = 𝑚𝑣 
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When 2 objects collide “elastically,” the total momentum between them stays the same:  

𝑃𝑡𝑜𝑡𝑎𝑙 = 𝑃1 + 𝑃2 = 𝑚1𝑣1 + 𝑚2𝑣2** 

Furthermore, the initial and final velocities follow this rule: 

𝑣1 𝑖𝑛𝑖𝑡𝑖𝑎𝑙 + 𝑣1 𝑓𝑖𝑛𝑎𝑙 = 𝑣2 𝑖𝑛𝑖𝑡𝑖𝑎𝑙 + 𝑣2 𝑓𝑖𝑛𝑎𝑙** 

Watch these videos to learn more (optional): 

 https://www.youtube.com/watch?v=8OB8eIPgEkQ 

 https://www.youtube.com/watch?v=CFbo_nBdBco 

 https://www.youtube.com/watch?v=8ko3qy9vgLQ 

 https://www.youtube.com/watch?v=2E9fY8H6O1g 

Click here to see simulations of collisions (optional): 

 what can you say about the relationship between the speeds and masses of the carts? 

 how can you get one cart to stop and the other cart to move after a collision? 

 is there a way to make both carts move in the same direction after a collision? 

o use the information above to solve the car accident problem presented in Appendix A. 

Materials required 

 Pencil, Paper, Calculator 

 Toy cars (or other rolling objects) and cardboard (or other material to build a ramp), (optional) 

 Device with Internet access (optional) 

Information for parents 

About the activity 

Children should: 

 follow the links to watch explanatory YouTube videos 

 follow the links to online simulations 

 research the topic online or in encyclopedias 

Parents could: 

 discuss the questions with their children and explore the topic of collision physics 

 help read the questions, if necessary 

 help navigate to the desired web pages 

 discuss the importance of car/driving safety 
 

https://www.youtube.com/watch?v=8OB8eIPgEkQ
https://www.youtube.com/watch?v=CFbo_nBdBco
https://www.youtube.com/watch?v=8ko3qy9vgLQ
https://www.youtube.com/watch?v=2E9fY8H6O1g
https://www.physicsclassroom.com/Physics-Interactives/Momentum-and-Collisions/Collision-Carts/Collision-Carts-Interactive
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Physics 

Appendix A – The Car Accident Problem2 

Information for students 

Use the information on the first page to analyze the following car accident.  

The starred (**) equations are especially useful, and you may need to solve a system of 2 linear 

equations. 

An SUV (large car) parked at the top of a hill 30 meters high accidentally 

starts to roll down. It hits another parked car at the bottom of the hill. 

Assuming it was a perfectly elastic collision with no friction, and given the 

following information, at what velocity does the second car (the one 

parked at the bottom of the hill) start to roll? 

Information: 

 Mass of the SUV: 1600 kg 

 Mass of the second car: 1200 kg 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 Draw a free body diagram before, during and after the car accident. 

 Can you model this collision using toy cars and a cardboard ramp? 

 In “real life,” collisions are never perfectly elastic. Describe where some of the energy gets 

dissipated and how that affects the system over time. 

 

                                                      

2 Rear End Collision Free Icon, n.d., SVG, Flaticon.com, https://www.flaticon.com/free-icon/rear-end-

collision_66139?term=collision&page=1&position=80 
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https://www.flaticon.com/free-icon/rear-end-collision_66139?term=collision&page=1&position=80
https://www.flaticon.com/free-icon/rear-end-collision_66139?term=collision&page=1&position=80

