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3. APPENDIXII: NOTES ON UNITS

the distinction between mass and weight.

B.

For teachers’ ease of reference, some guidelines on the use of SI units™ are given below.

SI base units

The international system is based on a choice of seven well-defined units which by
convention are regarded as dimensionally independent: the metre, the kilogram, the

second, the ampere, the kelvin, the mole, and the candela.

Throughout this course the International System of Units (SI) will be used. The use of
the SI system provides a simple and rational development of units. Among its advantages
are the separation of the measures of weight (in N) and mass (in kg) and the unification
provided by the use of joule (J) for all forms of energy. The use of g as 10 N kg” reinforces

Basic physical quantity Unit

Name Symbol
length metre m
mass kilogram kg
time second 3
electric current ampere A
temperature kelvin K
amount of substance mole mol
luminous intensity candela cd

SI derived units

Derived units are expressed algebraically in terms of base units by means of the

mathematical symbols of multiplication and division. Examples of SI derived units:

Physical quantity

SI derived unit

Other commonly

Name Symbol used units
acceleration metre per second squared| m s™2
density kilogram per cubic metre | kgm™ gcm-3
electric charge coulomb C
electromotive force volt \Y
energy joule J
force newton N
frequency hertz Hz
moment newton metre Nm
momentum kilogram metre per second| kgm s™
power watt W kW
pressure pascal Pa kPa, N m™
resistance ohm Q '
specific heat capacity| joule per kilogram kelvin | Jkg™ K
velocity metre per second ms’
voltage volt vV kV
work joule J

For detailed guidance on units and symbols, teachers may wish to referto

1. Association for Science Education. (1881),
Fhh(1986) » (i F A ALAE S A F — 47

2. ALiFuE - L AEE
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SI prefixes

The prefixes and symbols of prefixes are used to form the names and symbols of the
decimal multiples and sub-multiples of SI units.

Examples of prefixes:

Prefix Symbol Multiple
giga G 10°
mega M 10°
kilo k 103
deci d 10"
centi c 1072
milli m 1073
micro y2 108
nano n 10°°

Printing and writing of symbols for units

Units are only printed in roman (upright) type.
e.g. kg, m, N

Unit symbols are unaltered in the plural.
eg. 1Tm, 10m

Unit symbols are not followed by a full stop.

Symbols for units are not written with capital initial letters.

e.g. kg (kilogram), m (metre), s (second)

If, however, the unitis named after a person, the first letter of the symbol for the unit is
in upper case.

e.g. N (newton), W (watt), Hz (hertz)

A very special case is the litre where both L and | are used, as the lower case symbol
can lead to confusion when certain typefaces are used.

Symbols for physical quantities are printed with a spacing between the magnitude and
the unit. When two or more symbols are combined to indicate a derived unit, a space
is inserted between them.
e.g. 12ms~' butnot 12ms' or 12ms™

24Nm butnot 24dNm or 24 Nm

The solidus must not be repeated on the same line unless ambiguity is avoided by
parentheses. In complicated cases negative exponents or parentheses are preferred.
e.g. 3m/s? but not 3 m/s/s

3 J/(kg K) is preferred to 3 J/kg K

Prefix symbols are printed in roman (upright) type without spacing between the prefix
symbol and the unit symbol.
e.g. 3mA, 3km, 3MQ

Prefixes should not be used in combination.
e.g. 3 pA but not 3mmA
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10.

In compound expressions, confusion is less likely to arise if the use of a prefix is

restricted to the numerator.
e.g. 3km/s is preferable to 3 m/ms

Units written in full do not have capital initial letters, even when they commemorate a

person.
e.g. 5N (5 newtons), 50 Hz (50 hertz)

Printing and writing of symbols for physical quantities

The symbols for physical quantities are letters of the Latin and Greek alphabet,
printed in italic (sloping) type to distinguish them from symbols for units which are
always printed in roman (upright) type. For example the symbol for mass is usually
printed in jtalics as ‘m’, where the symbol for the unit of length ‘metre’ is printed upright

as ‘m’.

Symbols for some quantities are capital letters and for others lower case letters, e.g.
m for mass, v for velocity, V for potential difference and F for force.

Symbols for vector quantities may be printed in bold face italic type when it is desired to
draw attention to their vector nature. Sometimes, arrows are added to avoid confusion.

e.g. F(or F) forforce, v (or v) for velocity, and a (or &) for acceleration.

A symbol for a quantity represents both its magnitude and its units.
e.g. m=5kg, F=10N,and V=7V.

As graphs deal with pure numbers only, so the axes are labeled as ‘RIQ’, ‘Viem3,
‘p/kPa’ etc. where the solidus means ‘divided by’ (i.e. the physical quantity is divided
by a unit, if p=3 kPa then p/kPa is the pure number 3 only). The same applies to
headings for tables. For example, in the experiment ‘Investigation of the relationship
between the pressure and the volume of air at constant temperature’, the following
table and graph are drawn:

Pressure of air Volume of air Reciprocal of volume
P Viem?
p/kPa fcm %/cm‘3

Graph of p against %

p/kPa
A




4.  APPENDIX I11: NOTES ON COMMON CIRCUIT SYMBOLS

Graphical symbols are widely used in physics, particularly in the fields of current
electricity and electronics. For reference, some of the common symbols used in school work

are listed below.

connecting wires

—'+’_‘ crossing with no transformer yvith
connection ferromagnetic core
—-T—- junct;on.of - ammeter
connecting wires
—-———O\o———-—-—-
o o switch voltmeter
l:l’,_:l relay coil galvanometer

——O\v-—— relay contact loudspeaker
——! |—'—— cell buzzer
——{I --- II——— battery motor
p— earth diode
N
R s B fuse light dependent
resistor

filament lamp

light emitting diode

— fixed resistor NOT gate
_{'—"———}_ potential divider OR gate
—ﬁ— variable resistor NOR gate
—«{7_4_'4}’— thermistor :D— AND gate
0Muo S'OCV'ver supply ::)o— NAND gate
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