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***

This is a lesson covering unit conversion and fractional units.

I will guide you step-by-step.

***
 
I will be asking you many questions along the way.

Each time I ask a question, you should attempt to answer the question on your own
before you scroll down to view my answer.

***

This is a lesson in the chapter “Scientific notation and units”, 
which is the first chapter in the series, “Chemistry, Explained Step by Step”.

But the material in this lesson is also appropriate for the first chapter of a course in physics.

***

This lesson builds on the material covered in the previous lessons:
Scientific Notation
Scientific Notation on a Calculator
Unit Conversion and Metric Prefixes

You should complete those lessons before working on this lesson.

***



This lesson was written by Freelance-Teacher.

My website is:
http://www.freelance-teacher.com

You can support this project with a monthly pledge at my Patreon page:
https://www.patreon.com/freelanceteacher

Or you can make a one-time donation using the PayPal Donate link at my website.

I have videos available for many topics in chemistry, and other subjects, at my YouTube channel:
https://www.youtube.com/@freelanceteach

You can find a list of all the available scripted lessons, in suggested order, at my website.
You can find a list of all the available videos, in suggested order, at my website.

I offer **tutoring** in chemistry, and a variety of other subjects.
For more information, go to my website.

http://www.freelance-teacher.com/
https://www.youtube.com/@freelanceteach
https://www.patreon.com/freelanceteacher


***

Here are some examples of fractional units:
miles/hour
dollars/gallon
gallons/mile
grams/liter (i.e., g/L)

Rule:
Any quantity with fractional units
can be used to construct two conversion ratios.

***



For example:
1. Suppose Bob is driving at 50 miles/hour.
Use this information to construct two conversion ratios that apply to Bob.

***

***



2. Suppose gas costs 4 dollars/gallon.  
Use this information to construct two conversion ratios.

***

***

In mathematics, “per” means “divided by”.

For example,
20 dollars per hour = 20 dollars/hour
40 miles per hour = 40 miles/hour
6 grams per milliliter = 6 grams/mL

***



3. Suppose my car gets 25 miles per gallon.  
Use this information to construct two conversion ratios.

***

***



4. Suppose a certain food contains 500 calories per serving.  
Use this information to construct two conversion ratios.

***

***

In your chemistry class you will encounter many quantities with fractional units.

Every time you encounter a quantity with fractional units,
you should say to yourself,
“Aha! I can use this information to construct two conversion ratios.”

From our previous lesson on “Unit conversion and metric prefixes”,
you should already realize how useful conversion ratios can be for solving problems.
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***

In later chapters, we will see that, in chemistry, it is often crucial to write down not just the unit (e.g., 
meters), but also the _substance_ (e.g., copper wire).

So, when solving unit conversion problems, you should start getting in the habit of writing down not 
just the unit but also the substance.

That’s the reason that in the above solution we wrote the units as “m copper wire” rather than simply as
“m”.
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***

To save space in our flowchart, we have written only one possible conversion ratio above each arrow.
But you need to keep in mind that each conversion ratio can be flipped to give an alternative ratio.



It will be your job to determine which form of each conversion ratio is appropriate for this particular 
problem; don’t assume that the form we’ve written in the flowchart is the form we need for the unit 
conversion equation. 

***



***

For this problem, how did we know that
the starting information was 2.4 kg silver, 
rather than $0.85/gram?

Rule:
If the target unit is a non-fractional unit,



then the starting information should also have a non-fractional unit.

This rule is how we knew, in the previous problem
to treat 2.4 kg silver as the starting information,
rather than treating $0.85/gram as the starting information.

Our target units (dollars) are non-fractional,
so, based on the Rule,
we expect that the starting information should also have non-fractional units.

***

In later chapters, we will see that, in chemistry, it is often crucial to write down not just the unit (e.g., 
grams or kilograms), but also the _substance_ (e.g., silver).

So, when solving unit conversion problems, you should start getting in the habit of writing down not 
just the unit but also the substance.

That’s the reason that in the above solution we wrote the units as “g silver” and “kg silver” rather than 
simply as “g” and “kg”.
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***

To save space in our flowchart, we have written only one possible conversion ratio above each arrow.
But you need to keep in mind that each conversion ratio can be flipped to give an alternative ratio.



It will be your job to determine which form of each conversion ratio is appropriate for this particular 
problem; don’t assume that the form we’ve written in the flowchart is the form we need for the unit 
conversion equation. 

Now we’re ready to perform the unit conversion.



***

Does this answer make sense? I think so.

If we had concluded that you can drive for 60 hours on $45 dollars worth of gas, 
I think you would know that that is not realistic.

If we had concluded that you can drive for only .5 hours on $45 dollars worth of gas, 
I think you would know that that is not realistic.
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***

This is part 2 for the lesson on “Unit conversion and fractional units”.

***

We have completed our discussion of fractional units.

Now let’s discuss another topic related to unit conversion.

***

Any time you are given an equivalence between two quantities, 
you can use that equivalence to write two conversion ratios.

***



***
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***



Since “7.5 hours” provides information about the actual situation we’re dealing with in this particular 
problem, 
we treat 7.5 hours as our starting information.

***



“Drops” are not a conventional unit like grams or seconds,
but you can see that nevertheless it was extremely helpful in this problem to treat “drops” as a unit,
and to solve the problem using our typical “unit conversion” techniques.
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***

You have reached the end of the lesson.

You have reached the end of Chapter 1, “Scientific Notation and Unit Conversion”.

You are ready now to begin Chapter 2, “Atoms, Molecules, and Compounds”.

The first lesson in Chapter 2 is: 
Atoms

http://www.freelance-teacher.com/atoms_protons_neutrons_electrons_doc.pdf

