Analysis of data (1)
Rationale: this section of work is to meet part of the requirements to the internal assessment Physics 2.1 90252 “Take measurements of physical quantities and analyse data graphically to determine a relationship”.

GRAPHS:
It is good practice to produce large clear graphs that have sufficient data to show a pattern, so a relationship for the trend can be both stated descriptively and mathematically.

Plotting a graph

a. use finely grided graph paper to maximize accuracy

b. identify independent and dependent variables in the data.  What you control is independent and is plotted on the x-axis (horizontal).  What we measure because of change is the dependent onto the y-axis (vertical)

c. mentally identify the maximum values that you need to plot for each axis and estimate the intervals you wish to use to utilise most of the graph sheet

d. test your mental calculations by lightly using a sharp pencil and straight smooth edged rule.  No data needs to be plotted at this time. Sensible intervals follow ‘Mr Nistor’s rule of 1,2,5’.  For example, make each cm square go up as,
1, 2, 3, 4, 5, …

(1, 2, 5)

2, 4, 6, 8, 10, …

(1, 2, 5)

5, 10, 15, 20, 25, …

(1, 2, 5)


this rule can be extended to be used as,



10, 20, 30, 40, 50, …

(1, 2, 5)



100, 200, 300, 400, 500, …
(1, 2, 5)



0.2, 0.4, 0.6, 0.8, 1.0, …
(1, 2, 5)



0.05, 0.10, 0.15, 0.20, 0.25,…(1, 2, 5)


once satisfied with your pencil test, go over with black or blue pen.

e. data points must be clear and obvious.  It is common practice to plot absolute numbers with a sharp pencil as a cross ‘x’ or a bullet ‘•’.  Experimental data should be plotted with a plus ‘+’ or a square ‘ڤ’ to reflect the certainty of the measurements.

f. do the labelling with black or blue pen.  Each axis needs a label to identify the physical quantity being measured with its unit.  For example, 

speed of trolley [cms-1]  or  speed of trolley / cms-1
The numbering of the intervals needs to be helpful without overcrowding the axes.  Large and small numbers can use scientific notation with the unit to overcome this problem as most values recorded are at best to three significant figures.  For example, if the intervals are:



10,000,  20,000,  30,000,  40,000,  50,000, …[m]

could be
10, 20, 30, 40, 50, … [x103 m]

or even

10, 20, 30, 40, 50, … [km]

g. the line of best fit.  The most useful line is a straight line, but data does not always present itself neatly to be a straight line, when we expect it to be so.  When presented with a pattern that suggests a straight-line is to be drawn, initially line up the first and last data points with a clear rule.  Look into the rule and above the rule, to evaluate how much data will be missed by the line.  Make small adjustments so that the maximum number of points either touch the line or the maximum number of points are closest to the line.  Only draw a light pencil line.  Tip the graph near its edge to check how well you have chosen.  If satisfied, then pencil firmly over what you have drawn lightly.

h. Writing a title.  Use the following template

“How <y axis label> is related to increasing <x axis label>”
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