EMPA Style Data Analysis Question (Modified from 2013 EMPA)
The diagram shows an experiment to find the resonant frequency of a standing wave on a wire vibrating in its fundamental mode (one loop).
[image: ]
The diameter of the wire was measured several times with a micrometer and the following readings were obtained: 	0.37 mm,	0.37 mm,	0.37 mm	0.37 mm 	and 0.37 mm.

For different masses, m on the end of the wire, the length between the bridges at resonance, l was found.

	m  / g
	l  / mm
	[image: ]/  kg½
	l  / m

	100
	333
	
	

	150
	407
	
	

	200
	462
	
	

	250
	514
	
	

	300
	564
	
	

	350
	601
	
	



Complete the table with values of the square root of m in kg ½ and l in metres.
[image: ]Now plot a graph with l on the y-axis and on the x-axis.
[image: ]
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[image: ]
Use the SWG table to work out the SWG number of the wire used.   SWG Number = …………………………..
[image: ]
[image: ]The diameter of the wire was measured with a micrometer screw gauge with scales as shown. 
[bookmark: _GoBack]What is the precision of the main scale of the micrometer screw gauge? 
………………………………………………………………………………………………………
[image: ]
image2.png




image3.png
Determine the gradient, G, of your graph.
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Calculate the mass per unit length of the wire, x, given by

where g = 9.81 Nkg™! and f=50Hz.
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Wire is manufactured in certain diameters under a system known as the English
Standard Wire Gauge, each diameter of wire being identified by a particular SWG
number.




image6.png
SWG number

22

24

26

28

30

32

34

diameter/mm

0.711

0.559

0.457

0.376

0.315

0.274

0.234





image7.png
State and explain the effect, if any, on your graph, if the experiment were
repeated with a wire made of the same material but with a lower SWG number.
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Why is it important to close the gap between the anvil and the spindle of the
micrometer using the ratchet and not the thimble?

State a procedure to detect a possible systematic error in the micrometer readings.

State any procedure you used to reduce the effect of random errors on your result
for the diameter of the wire.
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