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Type of question/example

Specification
reference

planning — selection of

« explain reasons for choice of range of

‘appropriate apparatus and |  readings.
na o How Sience Works
suitable range of « explain why a paricular
measurements instrumentimethod was used
identiy dependent, « identify the dependent, independent or
independent and control | control variable How Science Works
variables (variable to be kept constant) in a 4
particular experiment
instrument precision « state the precision of instruments used | o Science Works.
« use this in calculation of uncertainty c
identify and minimise « identify possible sources of error How Science Works
significant sources of error D
« explain how these might be reduced
risk assessment « explain potential risks and safety How Science Works
procedures in an experiment D
tabulate and process. « complete data processing for data How Science Works
measurement data provided in tabular form E
plot graph and establish |+ plot graph from data provided —in the
or verify relationship ISA fest, this will usually involve plotting
between variables additonal points onto a party plotted
graph and drawing the fine of best fit Fow Science Works
« identify relationship between variables.
plotted, e.g. direct proportonality for
straight ine graph through origin
relate gradients and « rearrange equation into suitable format to
intercepts to appropriate compare with y = mx + ¢ How Science Works.
linear equations E
useolymmi e « state what physical quanity gradient of
graph represents Mathematical
« state what physical quanity the intercept | Requirements
of graph represents
random and systematic | « identify possible source of random errors,
errors inan experiment How Science Works.

« identify possible systematic errors in an
experiment
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« calculate the percentage uncertainty in

errors/uncertainty: the smalest current reading
« forsingle eg,ifthe instrument precision s 0.01A
measurements based | and the smallest current reading 0.30A
on instrument uncertainty in current = 2 0.01A
precision % uncertainty = (0.01/0.30) < 100 = £ 33%
+ forrepeated readings: |« estimate the uncertainty from repeat
uncertainty = readings, e.g. epeated fime readings of
£05  spread 225,225,234 How Science Works
(nb. a fullstaistcal mean=227s F
05 x spread = 05 x 0.12=0.06
Quoted mean with uncertainty s m
deviation, is not required | 227 £0.06s
atthis level % uncertainty in timing measurement
the above simple =(0062.27) x 100=226%
calcuation gives a
realistc esimate of the
uncertainty based on the
spread of repeated
readings, this is adequate
atthis level)
combination of emors |« calculate the % uncertainy inthe area of
atAS this willinvolve only | * 2 metal wire given that diameter s
simple cases of products | 0.16 +0.01mm
‘and quotients involving % uncertainty i diameter =
two quantes. (001/0.16) x 100 =2 6.3%
the combined % areais proportional to diameter squared
uncerainty isfound by | 3 ePortona o
addingtogetherthe % | 5346532 126%
uncerlainty in each How Science Works
quantity « calculate % uncertainty in the speed F
measurement given the following
uncertainties in distance and fime:
measurements
% uncertainty in distance =  0.5%
% uncertainty in tme =+ 2.5%
% uncertainty in speed = 05+ 25
=£30%
most significant emor |« based on estimates of uncertainty,
estimate candidates may be asked to ideniity the
Judgement of reliabilty most significant errors in an experimen,
eg. in the above example of
How Science Works

measurement of speed. the uncertainty
inthe measurement of ime would be
identified as the ‘most significant error”

« use emor estimates to make judgements
of reliabiity and suggest improvements
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« use evidence from gradient or intercepts
to calculate a physical quantity

« use evidence from graph to suggest
relationship between quanities, e g
direct proportionality for straight line
graphs through origin

How Science Works

plan or modify a
procedure and testa
hypothesis

= modify an experiment to investigate a
relationship over a different range or
improve reliabilty

« plan a procedure, closely related to the.
ISA experiment, o test a hypothesis

candidates should be able to describe a
brief outine plan giving details:

« diagram/details of set up
« list measurements to be made

« state suitable instruments to use.
« give a brief step by step procedure

« identiy potential errors and suggest
improvements.

« suggest how results might be
used/processed to test hypothesis

How Science Works
B&C

determination of
gradientslope and
intercept

‘same ciiteria apply as outined in Stage 1 of
1SA above, i.e. drawing line of best fit large:
triangle for gradient etc

Mathematical
Requirements

use of trig functions —
sine, cosine tangent

possibly used in experiments relating to
resolution of forces, refraction etc:

Mathematical
Requirements
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