Lesson 4: Unit Conversion by Number
In just a moment I’m going to define for you the
relationships among different sets of units, and I’d like
you to write general equations for converting from one
set of units to another. Before I do that, let’s go over
one last example, so we can progress step-by-step
through the process of unit conversion:
A doctor wrote me a prescription for cough syrup. Each
dose was to consist of 4-1/2 teaspoons of syrup, but
(being a scientist) I measure liquids only in metric units.
How many milliliters are the equivalent of 4-1/2
teaspoons?
In order to do a unit conversion, you must have
available to you a definition of the relationship between
the two units, such as this one from the table of
conversion factors in the Appendix:

y ml = x
Magnificent.
(4) I assign x the units of the value I was given. Here I
was told that the prescription required 4-1/2 teaspoons
of cough syrup. I give x the unit tsp.
y ml = x tsp
Notice that the value of y depends on the value that is
selected for x. We call y the dependent variable in
the equation. We could have put x in the place of y and
y in the place of x, but that would only confuse people
like me who always like their independent variable to
be x. Don’t do it, or I’ll report you to the International
Variable Police, and you’ll go to z penitentiary.

There are 4.93 milliliters per teaspoon.
Here’s what I do to convert units:
(1) I write a variable for whatever I’m supposed to
figure out. You could call it “?” or “x” or anything else
you like, but I like to call it “y,” because that’s the
letter I’m used to seeing on the left side of an algebraic
equation such as y = mx + b or y = f(x). It’s everybody’s
favorite left-side variable. Here’s what it looks like:
y
Very impressive!
(2) I always put in the units I’m being asked to convert
to, then follow the expression with an equal sign to
show that I’m going to write an equation for calculating
y, like this:
y ml =
Excellent.
(3) Next, I include everybody’s favorite independent
variable (the variable that is needed to calculate y, but
does not “depend” on the value of y). That variable, of
course, is x. I could have called it “George”, but I like
x better. (Please don’t take offense if your name is
George, and definitely do not change your name to x.
The IRS won’t like it on your tax forms.) Here it is:

(5) Next, I multiply x by a unit factor. That factor comes
from the definition that I was given. I simply place
one half of the definition on top of the other like so:
y ml = x tsp ⋅

4.93 ml
tsp

But how do I know which half of the definition to put
on top? It must be the half that has the same units as y.
In this case y is in ml, so 4.93 ml goes on top. The unit
that is the same as x’s unit must go on bottom, so those
units will cancel and I’ll be left with y’s units on both
sides of the equation.
(6) If we cancel “tsp” from this equation, we see clearly
that we have arrived at the correct units for y:
y ml = x tsp ⋅

4.93 ml
tsp

When you’ve got the correct units on the right hand
side of the equation, you can be assured that you have
done the unit conversion correctly. But don’t remove
the units from a general equation or you’ll no longer
be able to look at it and tell what it is used for.
Our name for this equation is “the general equation
for y given x.”Using this equation, y can be calculated
for any value of x. Just keep it handy (sleep with it, eat
with it, have it with you when you get married), and
you’ll always be able to convert teaspoons to milliliters.
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(7) Now, all that’s left is to put the known value for x
into the general equation and solve for y.
y ml = 4.5 tsp ⋅

4.93 ml
tsp

y = 22.185
Now, here are those unit conversion problems I
promised you. Use the step-by-step method described
in this lesson to write general equations and solve for
the specified values, and don’t forget to show all your
work!
Exercises
1)

“Atmospheres” and “millimeters of mercury” are
units of air pressure. Write a general equation for
converting atmospheres to millimeters of mercury
if:
1 atm = 760 mm Hg

3) Hectares and acres are units of land area. Write a
general equation for converting acres to hectares if:
2) British thermal units and calories are units of heat.
Write a general equation for converting British
thermal units to calories if:
1 BTU = 251.996 cal
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1 ha = 2.471 acre
Caution: I didn’t say “hectares to acres” as you might
have expected!

4) Light years and parsecs are two units for measuring
large cosmic distances. Write a general equation
for converting light years to parsecs if:

6) 3,000 (BTU)

1 lt yr = 0.3066 parsec

7) 40 (acre)

Use each of the equations you have made in exercises
1, 2, 3 and 4 to do one conversion. Here are your values
for x:
5) 2.5 (atm)

8) 100,000 (light year)
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