
Advanced Higher Physics
Introduction

Learning Outcomes

1. Units, Prefixes and Scientific Notation

� Use SI units with all physical quantities, where appropriate.

� Use units appropriately, including electronvolt (eV), light-year (ly) and astronomical
unit (AU).

� Use prefixes where appropriate. These include femto (f), pico (p), nano (n), micro (µ),
milli (m), kilo (k), mega (M), giga (G), tera (T), and peta (P).

� Use scientific notation appropriately.

� Use the appropriate number of significant figures in final answers. The final answer can
have no more significant figures than the data with the fewest number of significant
figures used in the calculation.

2. Uncertainties

� Know and use uncertainties, including systematic uncertainties, scale reading
uncertainties, random uncertainties, and calibration uncertainties:

- Systematic uncertainty occurs when readings taken are either all too small or all
too large. This can arise due to faulty measurement techniques or experimental
design.

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

- Random uncertainty arises when measurements are repeated and slight variations
occur. Random uncertainty may be reduced by increasing the number of repeated
measurements.

- Calibration uncertainty arises when there is a difference between a manufacturer’s
claim for the accuracy of an instrument when compared with an approved
standard.
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� Solve problems involving absolute uncertainties and fractional/percentage
uncertainties.

� Use significant figures appropriately in absolute uncertainties. Absolute uncertainty
should normally be rounded to one significant figure. In some instances, a second
significant figure may be retained.

3. Data Analysis

� Combine various types of uncertainties to obtain the total uncertainty in a
measurement.

� Know that, when uncertainties in a single measurement are combined, an uncertainty
can be ignored if it is less than one-third of one of the other uncertainties in the
measurement.

� Use an appropriate relationship to determine the total uncertainty in a measured value.

∆W =
√

∆X2 + ∆Y 2 + ∆Z2

� Combine uncertainties in measured values to obtain the total uncertainty in a
calculated value.

� Know that, when uncertainties in measured values are combined, a fractional/percentage
uncertainty in a measured value can be ignored if it is less than one third of the
fractional/percentage uncertainty in another measured value.

� Use an appropriate relationship to determine the total uncertainty in a value calculated
from the product or quotient of measured values.
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� Use an appropriate relationship to determine the uncertainty in a value raised to a
power. (
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� Use error bars to represent absolute uncertainties on graphs.

� Estimate uncertainty in the gradient and intercept of the line of best fit on a graph.
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� Use correctly the terms accuracy and precision in the context of an evaluation of
experimental results. The accuracy of a measurement compares how close the
measurement is to the ‘true’ or accepted value. The uncertainty in a measurement
gives an indication of the precision of the measurement.

4. Evaluation and Significance of Experimental Uncertainties

� Identify the dominant uncertainty/uncertainties in an experiment or in experimental
data.

� Suggest potential improvements to an experiment, which may reduce the dominant
uncertainty/uncertainties.
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