ANSWER KEY - ES202

Opening the
Geologist’s Tool Kit

Every profession has a specialized vocabulary. An ac-
countant, for example, may speak of a “leveraged” deal
on the stock market or declare that a “low-income fam-
ily” qualifies for the government’s “earned income
credit.” All three terms have specific, defined meanings.
Similarly, an accountant uses specific tools to do her job.
She may perform financial analysis with a balance sheet
or computer spreadsheet. The point: to understand
what any professional does, you must learn their vocab-
ulary and understand their tools.

The same is true in science. That’s why you will
learn new vocabulary in this course and discover special
tools for analyzing the world around us. It's easiest to
learn the vocabulary and tools by doing small problems
and experiments. Like learning to ride a bicycle, once
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you get the hang of it, you won’t forget what you have
mastered.

Part I of this lab manual contains Units 1 and 2,
which summarize analytical methods. These methods
are the basic tools of the trade in scientific work. You
may have used some of them in high school, but revisit-
ing them here will refresh your memory and improve
your understanding. These units let you practice basic
scientific skills before you jump into the specifics of
geology.

Understanding the tools in this unit will lay a firm
foundation for the rest of your geology course. So please
do all the work assigned in these units with great care, be-
cause you need to master these skills before continuing.
Ask for help if you have difficulty!
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This unit presents paper-and-pencil tools used by geol-
ogists and other scientists. We offer examples and prob-
lems in unit conversion (like meters to feet), unit analy-
sis of formulas, constructing graphs, and constructing
histograms (bar graphs). We also offer problems in ap-
plying the Le Chatelier principle: a system at equilib-
rium responds to any change by working to minimize
the change.

\Tool 1.1 Unit Conversion

One of arithmetic’s most useful tools is unit conver-
sion—converting from inches to feet, liters to gallons,
miles to kilometers, and so on. The key to unit conver-
sion is that you can multiply any number by 1 without
changing the value of the original number. For example,

5R1=5
31X 1=31
py’ X 1=py’

Also, when you divide anything by itself, like 7 + 7,
the result is 1. All such expressions are equal in value to
the number 1. For example:

27 =27 =1
168
= =1
168

843/843 = 1

Further, you can multiply any number by a fraction
like 1/1, abc/abe, or 62/62 without changing the value of
the original number. This little trick allows us to change
units to more useful forms without altering value in any
way. As a first step toward converting units, we can
write:

12 inches
1 foot

This equality is true because the upper and lower
numbers in the fraction have the same equivalent value
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Unit T Paper-and-Pencil Tools
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Figure 1.12 Percentage of silver in the gold nuggets.
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Figure 1.13 Linear plot of exponential population.
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Q1.11.
Figure 1.14  Semilogarithmic plot of exponential population growth of Dalmatian dogs.
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Q1.13.
Figure 1.15  Half-life of uranium-235 shown on linear graph.
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Q1.13. (contd.)
Figure 1.16  Half-life of uranium-235 shown on semilogarithmic graph.
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Q1.14.
Figure 1.17 Histogram of grade distribution for the class.
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Figure 1.18 Histogram showing distribution of gold concentration (ppm) in rock samples.
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