
Higher Physics
Introduction

Learning Outcomes

1. Units, Prefixes and Scientific Notation

� Use SI units appropriately.

� Use the prefixes pico (p), nano (n), micro (µ), milli (m), kilo (k), mega (M), giga (G)
and tera (T) appropriately.

� Use scientific notation appropriately.

� Use the appropriate number of significant figures in final answers. This means that the
final answer can have no more significant figures than the value with the least number
of significant figures used in the calculation.

2. Uncertainties

� Know of scale reading, random, and systematic uncertainties in a measured quantity.

� All measurements of physical quantities are liable to uncertainty, which should be
expressed in absolute or percentage form.

� Scale reading uncertainty is an indication of how precisely an instrument scale can be
read.

� Random uncertainties arise when measurements are repeated and slight variations
occur. Random uncertainties may be reduced by increasing the number of repeated
measurements.

� Use an appropriate relationship to determine the approximate random uncertainty in
a value using repeated measurements.

random uncertainty =
max. value−min. value

number of values
or ∆R =

Rmax −Rmin

n
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� Systematic uncertainties occur when readings taken are either all too small or all too
large. This can arise due to measurement techniques or experimental design.

� The mean of a set of repeated measurements is the best estimate of the ‘true’ value
of the quantity being measured. When systematic uncertainties are present, the mean
value will be offset. When mean values are used, the approximate random uncertainty
should be calculated.

� Use uncertainties in data analysis appropriately.

� When an experiment is being undertaken and more than one physical quantity is
measured, the quantity with the largest percentage uncertainty should be identified
and this may often be used as a good estimate of the percentage uncertainty in the
final numerical result of an experiment. The numerical result of an experiment should
be expressed in the form final value ± uncertainty.
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