SP324 Homework 01

Homework 01 – Practice with Uncertainties



Due: Fri 18 Jan 2008
1.  An e/m experiment is performed to determine the charge-to-mass ratio of the proton.  The working formula is:
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Measurements indicate V = 15.0 ± 0.5 kiloVolts,   B = 5635 ± 1 Gauss, and 
R = 0.0318±0.0012 meters.   What is the resulting value for q/m ?

2.  A HeNe laser ( = 632.8±0.1 nm) illuminates a single slit and the resulting diffraction pattern is observed on the wall.    Zeros of the diffraction pattern occur at   m  = a sin  .

The 1st order minimum occurs at  = 37.2 ± 0.7 degrees.  Find the slit width  a .

3.  Given the following data set, where (x=indep variable, y=dep variable)

	x
	y

	10.0
	18.7

	10.5
	21.5

	11.0
	18.5

	11.5
	19.6

	12.0
	18.2

	12.5
	20.8

	13.0
	21.6

	13.5
	22.4

	14.0
	23.3

	14.5
	19.6

	15.0
	23.8

	15.5
	21.7

	16.0
	23.2


a.  Plot the data with Excel.

b.  Calculate the slope and intercept using the formula for the  intercept
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and slope


[image: image3]
you may use a spreadsheet to evaluate the summations.

c.   Use the ‘trendline’ feature in Excel to obtain a value for the slope.

d.   Use the INDEX and LINEST functions in Excel to determine the slope, intercept, and their uncertainties.
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