Lesson 17: Write It Yourself
The second major type of problem a real scientist
encounters is the day-to-day problem in the laboratory.
These are common sense problems. Even the seemingly
simple tasks of a scientist require good problemsolving abilities.
Suppose we wanted to inject a rabbit with a drug we
are developing. Many questions arise—too many for
you to think through: What is the body weight of the
rabbit? What dose should we give the rabbit (mg/kg
body weight)? What volume of injection is given to a
rabbit (cm3 )? What should be the final concentration
of the drug in the injected dose (mg/L saline solution)?
What total volume of saline solution (L) should we
make up? What is the concentration of salt in the saline
solution (mg/L)? How much salt should we measure
out to dissolve in the quantity of solution we’re
planning to make?
Calculating these quantities and making up all the
appropriate solutions might be done by a professional
scientist in under an hour. You can appreciate how good
this person would have to be at working with numbers.
Well, I have news for you. Those who are good with
numbers are a little better at cooking. They’re a little
better at baseball, they are better at arranging birthday
parties for children, they are better accountants, and
they are better presidents than they would be without
this skill.
These are the word problems that we’ve been working
up to. They require lots of practice, but the payoff is
worth a few days of problem solving. There are many
forms that these problems can take on, so the most
important skill to develop is good old common sense
on how to shape word problems into math problems
that can be easily solved. Here’s an example:
People produce an average of approximately one gram
of fingernails and three grams of toenails per week.
Assuming a life span of 75 years, how many kilograms
of combined nails will a person produce in his lifetime?
Do what you have done before. (If you don’t you will
quickly get lost! Review Lesson 4 on writing general
equations if necessary.) First, write the quantity you
are asked to determine:
y
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kg nails
=
lifetime

Then, write the equal sign and the things you know:
y

kg nails
(1 g + 3 g) nails
=
lifetime
wk

This step is the hardest part of equation writing because
you have to determine what problem you are being
asked to solve and write a mathematical expression
for it. Furthermore, there are several ways this equation
might have been written that would have produced the
correct answer.
After we have written the basic problem, we will have
to put in the appropriate conversion factors needed to
change the units on the right side of the equation to
match those on the left. Since you have had plenty of
practice doing this, it should be no trouble.
First, we have grams of nails in the numerator and the
answer is expressed in kilograms. Second, we have
weeks in the denominator while the answer is
expressed in lifetimes. Let’s enter the appropriate
conversion factors:
y

kg nails
=
lifetime

(1 g + 3 g) nails 52 wk
75 yr
kg
⋅
⋅
⋅
=
wk
yr
lifetime 1,000 g

The quantity in parentheses can be added, making it
easier to cancel units:
y

kg nails
4 g nails 52 wk
75 yr
kg
=
⋅
⋅
⋅
=
lifetime
wk
yr
lifetime 1,000 g

So that, when we do the math, we get:
y = 15.6
I had to do two things to get the right answer to this
problem. First, I had to add fingernails and toenails
together to get nails. Then I had to convert units as
usual. Notice that I combined the two types of nails
before converting units. I could have converted units
first, then added, but that would have taken more
effort.
More, you say?

A blood donor typically gives one pint of blood. If the
entire U.S. blood requirement is estimated at six cubic
meters this year, how many donors per day on average
will be required to fill the need?
What problem are you being asked to solve?
y

donor
6 m3
=
d
yr

Now just convert units and cancel. (You can only
complete this step if you realize that one donor gives
one pint of blood, and that this can be written as a unit
factor as it is in the following equation.)
y

donor
6 m 3 1,000 L 3.785 gal 4 qt
=
⋅
⋅
⋅
⋅
d
yr
m3
L
gal
2 pt 1 donor
yr
⋅
⋅
=
qt
pt
365 d

When you are sure your units are correct, do the math.
y =

6 × 1,000 × 3.785 × 4 × 2 ×1
365

y = 5 × 102
The result might have been written as “500”, but then
we would be introducing two non-significant digits,
so, of course, we prefer scientific notation.
Okay, it’s your turn. I’m not going to play any tricks
on you. Let’s just see how good your scientific
problem-solving skills have become. You’ll have to
use all the skills you have learned and a good dose of
common sense to work your way through these
problems. If you can do it, you’re going to be a star in
any high school science course!

Exercises
1) In order to carefully study a rectangular plot of land, the plot was marked into one-squareinch sections. If the area of the plot is 52 by 481 feet, how many one-square-inch study
sectors were created?
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2) If a solid weighing 25.00 g is dissolved in water, and the volume of the resulting solution is 100.00 ml, what
is the concentration of the dissolved solid in the solution (expressed in g/L)?

3) To test a sea cucumber for its accumulation of toxic metals it must be cut into one-cubic-centimeter sections
and homogenized in a tissue homogenizer (the scientific equivalent of a food processor). A fresh sea cucumber
will produce approximately 10% dried tissue for analysis. How many pounds of fresh sea cucumbers will be
required to do the analysis if the analysis requires 100 grams of dried tissue?
Hint: A percentage is always a value divided by another value. For example, if you have 100 nails and 5% of
them are rusty, you could convert this to a unit factor: 5 rusty nails/100 total nails.
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