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Introduction

1. General Instructions

1.1 Presentation of Experiments

The method adopted for describing the ex-
periments is usually as follows.

Heading : This is a statement (in heavy
type) of the principle being investigated, or of
the determination being made.

Apparatus; This is a list of the apparatus
required, omitting such equipment as is com-
monly to hand such as balances, metre rules,
wire, etc.

Theory : This is usually a short section de-
signed to refresh the memory on relevant theo-
ry. Occasionally more detail may be given—in
cases where a little more help has been found
by experience to be needed.

Procedure : Here the actual experimental
instructions are given.

Record and Calculation : In this section
suggestions are often made as to how the obser-
vations should be set out in a notebook. These
suggestions are by no means obligatory, and
should be discarded if a different presentation
is preferred. Any guidance needed in the calcu-
lation is also given in this section.

1.2 Instructions Which Apply to All
Experiments

Read the experiment heading carefully and
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be sure that you have grasped precisely what it
means. This is a practical book; at times it re-
minds you of theoretical points, but it does not
pretend to deal with them completely. It is as-
sumed that if you are not familiar with the theo-
retical matter concerning any experiment,-you
will take the steps necessary to acquire this
knowledge before beginning the experiment.
Thus, the frequent use of the words “it can be
shown” to introduce a formula or expression
should be taken as an instruction to find out
how it is shown, if this is not already known.

Read right through all that is given about
the experiment, so that you have a clear idea of
all that you have to do, the precautions you
have to take and the kind of record you have to
make.

Examine the apparatus to be used, and if
you have any doubts about any of it ask for a
demonstration.

Carry through the operations in the orders
that are given, remembering that this book has
not been written for those who blunder from one
operation to the next without having understood

the whole experiment.

Record all observations in ink in your
notebook as you make them.

Put your apparatus away in its proper
place when your experiment is finished.
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1.3 Your Laboratory Notebook

In your practical notebook, a record of all
you do must be kept. The record of each experi-
ment should be started on a fresh page and
should nommally consist of five main parts:

(D'The heading together with the date;

(©The observations;

@ The calculation;

@ The account of the method, accompa-
nied wherever appropriate by a diagram. In the
case of electrical experiments a circuit diagram
is essential ;

®The statement of result, including the
standard uncertainty .

We will consider these five sections in
turn.
(DThe heading should be a concise state-
ment of the aim of the experiment, with perhaps
a phrase indicating the method to be used. The
date is an important part of the heading.

@ The observations should be recorded in
ink in your notebook immediately after they are
made. This point cannot be overemphasised.
The use of loose pieces of paper, and of pencil,
is strongly condemned for the following rea-
sons.

(a)It is a waste of time, as all your obser-
vations must be presented in the final record.

(b)1t is slovenly, and may lead to confu-

sion.
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() It may lead to non — scientific methods
of working, by giving you the opportunity to se-
lect observations which you think superior to
those you reject—without giving any reason for
this selection. Usually the motive for this is to
“get the right answer”’—whatever that may
mean. Remember that there is no “right an-
swer . Kaye and Laby’ s tables tell you what
more experienced experimenters have found for
the values of many important quantities; and it
is certainly worth while to see how your answer
compares with the generally accepted value . But
if you should happen to “agree with it” you are
more likely to have been lucky than clever.
What you should do is to see whether the ac-
cepted result lies within the range of values
which you obtained, by considering the error of
your experiment.

Do not omit to record the standard uncer-
tainty of each observation and to state the units

in which you are working.

@ The calculation should be neatly set out
and intelligible, so that if necessary it can be
checked without your being present to decipher
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it. Do not confuse the observations with the cal-
culations. If a table is used to record both ob-
servations and some corresponding calculated
quantities , make it clear which are the observed
values and which are the deduced ones. :

There are many specimen tabulations giv-
en in this book which will help you to develop
your style in this matter. Modify where you thi-
nk necessary.

@ The description of the procedure has
been left until after the observations and calcu-
lations , because until you have done the experi-
ment you cannot include any account of the dif-
feulties, etc, which were encountered, and of the
methods by which they were overcome. Since
the observations must be entered immediately in

your notebook, and the calculations naturally

follow.

Usually your description will be made
clearer and shorter if a diagram is given. Re-
member that a diagram is not a picture. The test
of a good diagram is its simplicity. Introduce
only such lines and labelling as are necessary
to clarify the point which you are illustrating.

® Conclusions, which should consist of
the following:

(a)A comment on any graphs drawn;

(b) A statement of your result, giving the
value, the standard uncertainty and the units,
paying special attention to the rejection of un-
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justifiable decimal places;

(c) A statement of the accepted value of
any universal constant determined, together with
the source of reference;

(d) A comment on any discrepancy be-
tween (b)and(c), together with suggestions for
possible improvement of technique.

If you do not complete an experiment, a
statement of the reasons for discontinuing it
should be given.

2. Measurement, Error and Standard
Uncertainty

2.1 Measurement

Laboratory work in physics involves the
use of apparatus to make measurements which
can be used for one of two purposes: either to
make a definite determination—such as the
specific heat capacity of rubber, the focal length
of a lens, the resistance of a piece of wire,

etc. —or to investigate the validity of a law. In

both cases the observations must be faithfully
recorded and should be as reliable as possible.
It is also necessary to include, in the statement
of the result of the experiment.

Measurement means the experimental pro-
cess of comparing the determined and the stan-
dard of a kind. The result of experiment in-
cludes the number, unit, and the reliable degree
of the result (that is, uncertainty) .
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Measurement is classified into direct one
and indirect one. The former means that the
measured value can be read directly from a cer-
tain measuring apparatus, e.g. length measured
with the ruler, temperature with themmometer.
The latter refers to calculated value of the func-
tional relatter of one or several directly-measued
value,e.g. the use of the formula: g = 4n’ L/
T? in measuring the acceleration of free fall
with simple pendulum where T (the periodic
time) and L (the length of the string) are di-
rectly measurements, g is indirectly measure-

ment.

2.2 Error

Physical experiment means measurement
of some physical quantity.The true value is the
real measured physical quantity under a certain
objective conditions.

Definition of error is as follows.

d=x—-a
E,:-—S—XIOO%
a

where 0 is absolute error; x is the measured
value; a is the true value; E| is the relative er-

ror.
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