ES 989:  Research Methods

Data & Error Analysis 2004-05

The Assignment 

Due Date:  Friday, Week 6 , 3  pm
Restrictions:
Write up your calculations using Microsoft Word (use the equation editor for the maths and equations).  

Each problem should begin on a new page.  

Each problem has a length restriction.  If you submit more than this, then you will be penalized!!

Submit your assignment to the Post-graduate Office on or before the due date (or else a late penalty is applied).

Data & Error Analysis Problems 

1. Length:  one side of A4 + print out of matlab code (script file)

(a) Use matlab (write a script file)  to calculate and plot the function
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for 0.1 < x < 2.5.

Use matlab to find q(x) if 
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.  Use the rule
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to find 
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[Note that you should append a copy of your matlab script file as part of your answer to this question.]

(b) Differentiate q(x) and check your value of 
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 using the rule
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2. Length:  one side of A4 
The glider on a horizontal air track is attached to a spring that causes it to oscillate back and forth.  The total energy of the system is 
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, where m is the glider’s mass, v is its velocity, k is the spring’s force constant, and x is the estension of the spring from equilibrium.  A student makes the following measurements:  
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What is the student’s answer for the total energy E?

3. Length:  one side of A4 
Explain the difference between 
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 (standard error of the mean).

4. Length:  two sides of A4 
We wish to determine the variation of the temperature T along a metal rod which is suspended between two constant temperature baths, one at T = 0 degrees C and the other at T = 100 degrees C.  The table below gives the results of a series of measurements of the temperature 
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 made at several positions 
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 along the rod, where the position x is measured from the bath at T = 0 degrees C.
Trial 
Position (cm) 
Temperature (C)

  i 
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  1 

   1.0 

   15.6

  2 

   2.0 

   17.5 

  3 

   3.0 

   36.6 

  4 

   4.0 

   43.8 

  5 

   5.0 

   58.2 

  6 

   6.0 

   61.6 

  7 

   7.0 

   64.2 

  8 

   8.0 

   70.4 

  9 

   9.0 

   98.8

Carry out a least-squares fit of the data to the model 
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 and quote your uncertainties in 
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.  [See Chapter 8 in Taylor’s book.  Especially sections 8.3 and 8.4.]
Carry out the least-squares fit using the “Basic Fitting”.  This is accessed from the figure window via the “Tools” menu.  

The write-up for this problem should contain 

· A plot of the entire data set.

· A plot of the residuals.

· Axes should be labelled appropriately.

· Your numerical results should be indicated with a double underline.   

· You should discuss the results of your fit, especially with reference to the residuals.  Are they randomly distributed?  Discuss and justify your answer. 
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