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Spring 2004

Statistical Analysis 

Problem Set #1
1.
Perform the following calculations and give the answer in the proper number of significant figures.

A)  0.133 + 12.3 – 9.755 =        B)  1.56 • 1.255x10-3  85.55 =         C)  1.25 (7.55 – 7.300) =
2.
A particular method of analysis of lead in petroleum results in a constant loss of 0.5 mg of Pb.  What is the percent error due to this systematic loss if the mass of Pb in the sample is:


A)  15 mg
B)  30 mg
C)  150 mg

3.
The method described in Problem 2 is used to analyze petroleum samples containing about 1.60% Pb.  What is the minimum sample weight (in grams) that should be taken if the percent error due to the 0.5 mg loss must be less than or equal to:


A)  0.1%
B)  0.8%
C)  1.5%

4.
A set of potassium chloride standards are carefully prepared to measure the accuracy of a method for the determination of chloride ion concentration. The concentration of chloride was determined for each standard and the results are given below.

	Concentration of Cl- (mol/L)

	Actual
	Determined

	0.1009
	0.0986

	0.5021
	0.4995

	1.0016
	0.9995

	1.5034
	1.5006


A)
Calculate the absolute error and percent error for each determination and the average absolute error for the method.

B)
You determine a sample concentration of 1.2739 M Cl- by this method. What is the best estimate for the actual concentration of chloride in the sample?

C)
What is the minimum concentration of chloride that must be determined by this method if a 0.1% error is required for the determination?

D)
 How would you classify the error in this method? (random or systematic)

5.
Consider the following sets of data

	I
	II
	III

	2.71 x 10-3
	153.6
	4.46 x 104

	2.98 x 10-3
	149.2
	4.61 x 104

	2.51 x 10-3
	158.5
	4.90 x 104

	2.13 x 10-3
	161.1
	4.93 x 104

	
	145.7
	4.76 x 104


Calculate for each set:  A)  the mean;  B)  degrees of freedom;  C)  standard deviation; D)  coefficient of variation.

6.
If the known values for the quantity providing each set of data in Problem 5 are : 
I = 2.40 x 10-3, II = 160.0, III = 4.88 x 104.  Calculate:  A)  the absolute error of the mean for each set;  
B)  the percent error for each mean.
