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ﬁ upgrade

Upgrade covers practical and important issues relating to learning, revision,
exams and your performance in them. Improve those grades!

Examiners
don’t like secs

Giving units after a value is common sense.
Imagine a recipe without units. You are
going to add some chilli powder. Should you
add 3 kilograms, or 3 grams or 3 teaspoonsful?
The recipe doesn't tell you. Units would make
a crucial difference here, just as they do in a
scientific investigation. In this Upgrade we look at the use
of units in a little more detail. We will concentrate on some
of the things that you need to know in order to use them
effectively in unit tests.

A bit of background

Scientists need to measure many different quantities. These
range from force to frequency. As an A-level biologist, you do
not need to be familiar with all of these measurements. The
quantities and units that you are likely to encounter during
your biology course are shown in Table 1.

Sl units

Table 1 Units and symbols commonly used in A-level biology
when taking measurements

metre

second s

Temperature degree Celsius

Energy joule J

SI units such as those in this table are the units that you
should use. There are others, such as litres and millilitres,
which are not strictly SI units. They often appear on pieces of
apparatus, such as beakers, so they are used widely and it is
perfectly acceptable for you to use them. Minutes and hours
are also acceptable alternatives to seconds, because it is often
much more convenient to use a larger unit.

The other thing that you should note from this table is
that each unit is given a symbol. It is a symbol and not an
abbreviation. The symbol for seconds is s and that is what
you must use. So now you know why examiners don't like
secs, or mins or kilos for that matter.
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Although the SI unit of mass is a gram,
this is not always convenient to use. Look at
the photograph of a giraffe in Figure 1. The
average body mass of a male giraffe is around
1600000g, If we were to measure the mass of
DNA in a single giraffe cell, it would be about
0.000000006g. It makes sense to give the mass of sucrose in
a solution, of bean seeds or of mice in grams, but it doesn't
make as much sense to use grams for the mass of a giraffe or
for the amount of DNA in the nucleus of one of its cells. We
get round this problem by adding a prefix to the front of the
base unit. Some of the more important prefixes are given in
Table 2. Those that are most useful to A-level biologists are
shown in coloured boxes. You need to be familiar with these.

Figure 1 Using a prefix before the base unit gives us more
appropriate units in which to measure a large organism like
this giraffe or a small quantity like the mass of DNA in one of
its cells.
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Table 2 Prefixes and symbols that are added to units. Those
in the coloured boxes are the ones with which you should
be familiar. You will probably have to use them during your
A-level biology course
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10~ centi is a commonly used and perfectly acceptable
prefix. Its use, however, may lead to error, particularly when
scaling objects seen under a microscope. It is fine to use cm’
for volumes but probably better not to measure length in cm.

Some points to keep in mind

s The symbol m represents metre. It does not represent
minute or mole. These units have their own symbols. The
symbol for minute is min and that for mole is mol. Make sure
that you use the correct symbol.

= You should try to use the,terms ‘mass’ and ‘weight’
correctly. In most biological contexts, mass is the appropriate
choice and it is measured in grams.

= When you are giving a volume, it may be better to use
units such as cm?® and dm? rather than millilitres and litres.
The reason for this is that when you are writing quickly in an
examination, the figure 1 and the letter | for litre are easily
confused and this can lead to mistakes.

= Concentrations should be given as moldm™.

= The SI unit for energy is the joule. Do not use calorie.

Making comparisons

When we collect measurements, we usually go on to
make some sort of comparison. We might have a set of
measurements and want to know which is the largest
and which is the smallest. Sometimes basic values can be
misleading. We will look at the oxygen consumption of the
two birds shown in Figure 2.

We can measure the oxygen consumption of the two
birds in cm?, but this would be meaningless without some
reference to time. Suppose we recorded the kori bustard’s
oxygen consumption as 18900cm’. Is this 18900cm’ per
second or per minute or per hour? We cannot make much
sense of this figure and we certainly cannot compare figures
for different birds unless we are looking at the volume of
oxygen consumed over the same time period. Giving the rate
of oxygen consumption in cm? per houris much more useful
than just giving the volume consumed.

We will take this a little further. The rate of oxygen
consumption of the kori bustard is 18900cm® per hour
or, written another way, 18900 cm?*h!; that of the
hummingbird shown in Figure 2B is 240cm® h'. You would
expect this sort of difference — a bigger bird is obviously
likely to consume a lot more oxygen than a smaller one.
But if you wanted to find out which bird was the most
metabolically active, then you would have to exclude size
to make a valid comparison. You have to divide the amount
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Figure 2 The kori bustard (A) is the largest flying

bird. The mean body mass of an adult is approximately
13500g. Hummingbirds (B) are the world's smallest birds.
The hummingbird shown here is not much larger thana
bumblebee and has a body mass of around 6g.

of oxygen consumed in cm® per hour by the mass of each
bird to measure the rate per gram — in units therefore of
cm*h'g . Looking at the rate per gram allows us to take
the difference in size into consideration when making our
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comparison. The oxygen consumption of a feeding kori
bustard is approximately 1.4cm*h'g™; that of a feeding
hummingbird is around 40cm’h'g". Clearly the tiny
humming bird has a much greater metabolic rate than the
larger bustard.

So, if you are asked to explain why units are given per
gram, or per second, or per metre, the answer is that it allows
avalid comparison to be made. There are differences in mass
or time or length that would otherwise affect the figures and
the interpretations of these results.
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Figure 3 This graph shows the change in concentration of
the urine produced by a fruit bat over a 10-hour period. The
arrow shows the time when the bat was feeding.

Look at the graph in Figure 3. It shows the concentration of
the urine produced by a fruit bat over a period of 10 hours.
As an examiner, I am always on the lookout for suitable
material that T can use to test your ability to describe and
interpret graphs. At first sight this one looks suitable but...
just a minute. What about those units on the y-axis —
mOsmkg '? A milliosmole is one-thousandth of an osmole
and an osmole is a measure of osmotic concentration. I could
not expect you to know about osmoles because they are not
on your A-level specification. To make things simpler for
candidates, examiners often get round the problem by taking
away the unknown and confusing units and simply saying
that the figures are given in ‘arbitrary units’. The message
is a simple one. If you come across arbitrary units on an
examination paper, don't worry about them.

So there you have it. Even if you have learnt nothing else
from this column, you will now know that examiners may
not like secs but they are sometimes kind.
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