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Goal – Uncertainty, its propagation and its computations 
Objectives 
Students will be able to: 
1.     Define the following:  accuracy, precision, systematic (determinate) 

error, random (indeterminate) error, distribution, population, 
sample, analytical signal, noise  

2. Calculate the accuracy and precision given a set of values and the 
“true” value.  Also calculate the absolute and relative percent 
accuracy and precision. 

3.     Find the uncertainty in any result, calculated from measured values, 
using the equation used to calculate the result and the standard 
deviations in the measured values (propagation of error). 

4. Use an ANOVA table to find the slope, intercept and the 
uncertainties in slope and intercept of a calibration curve and use 
them with the sample signal and its uncertainty to calculate the 
sample concentration and the uncertainty in the calculated 
concentration. 

Chapter 3 
Exercises: A-C 
Problems :1-3, 
5, 6, 11, 12,  
 
 
 
Chapter 20 
Problem: 27, 28 

Goal –Data-based Decisions and Computing Uncertainties  
Objectives 
Students will be able to: 
1. Explain why it is necessary to consider both the magnitude of a 

measured value and the error in the value when using it to make a 
decision. 

2. Decide whether to discard a data point based on a Q test  
3. Perform a statistical comparison of:   

a. A measured mean and a true value 
b. Two measured mean values. 

4. Explain why it is necessary to perform a statistical comparison 
instead of doing a simple comparison of mean values. 

5. Calculate the detection limit and the analytical sensitivity for an 
instrumental analytical technique.  Use those values appropriately to 
compare different analytical techniques.   

6. Describe when it is necessary to use a standard addition method.  
Calculate the analyte concentration given a set of standard addition 
data. 

Chapter 4  
Exercises: A-C, 
E-G  
Problems: 13, 
17, 20, 21, 22  
 
  
Chapter 5 
Exercises: A 
 
 
Chapter 27 
Questions 3, 5 

 


