Chemistry Lab




Name  _________________________________

Technique Lab # 3

Handling Error in the Lab

In most labs, there is a section of the write-up that deals with error.  Error is what went wrong with the lab.  You are not expected to get values that are 100 percent accurate.  The equipment that you are working with and your own technique will create an error.    As long as the error is not severe (the definition of severe changes from lab to lab) you don’t lose major points due to your values.  What must be done however is to explain your error.

For our labs you need to know the following concerning error.  One or both of these will be required on most labs.

SOURCES OF ERROR.

Your sources of error should include known mistakes that you did in the lab.  Here is an example of some of them that you will see throughout the year.

1. Material splashed out of the flask while heating.

2. The equipment used was not calibrated correctly.

3. Some chemical might have been left in the beaker from a previous lab resulting in poor results.

There are some rules that must be followed when writing up your error page.

1. Do not write your errors in paragraph form.  They need to be listed like this list is.

2. They need to be listed in the third person, in other words, NO PRONOUNS or NAMES.

3. You can only blame the equipment once in a lab.

4. Basic English Grammar:  Basic Punctuation and Capitalization.

5. Don’t make up errors that did not exist.  For example, don’t say that you could have dropped the beaker and spilled everything when that didn’t happen.
6. There is no exact number of errors in a lab.  Generally it is about 3 to 5.
7. Your error page goes on a separate sheet of paper ALWAYS.  You may combine the SOURCES OF ERROR and PERCENT ERROR on one page.

8. They need to be written in complete sentences.

9.
Depending on the lab, I might have you label the sources either Random or Systematic.

There are two types of error:  Random and Systematic.  Here is a description of each.

Under the line is an example of what your sources of error page should look like.


Sources of Error
RANDOM
1.
A random error is one that happens by chance.  It can’t be predicted quantitatively.  

2.
Examples of random errors would be if some of the lab material spilled.  If you did the 
lab a number of times, sometimes you would spill some and sometimes you wouldn’t. 
Since it can’t be predicted it is a random error. 

3.
For the random errors you need to explain how it affects the labs outcome.  In other 
words, how does it affect the answer you received.

4. Your page should look just like this one, except with real sources of error.

SYSTEMATIC
1.
A systematic error is one that is built into the lab and will happen each time you perform

 the lab.  It behaves the same way each time.


2.
Examples of systematic errors would be if the solutions were prepared incorrectly. 
Since you are using the same solution each time, the same error would appear each
time.

3.
Just like the random errors, you need to explain how it affects the labs outcome.  
In other 
words, how does it affect the answer you received.

PERCENT ERROR
Percent error is done when we are calculating a value in the lab.  Let’s say that we are determining the mass after a chemical reaction is done.  We have a value and we can see how far off we are, but an equally important number is what percent off we are from the real value.  To determine a percent error, we need to know the following values.  

1. The ACTUAL value.  Sometimes called the Book value, or the Theoretical value.  This is the actual value that you would get if the lab was done absolutely perfectly.   

2. The OBSERVED value.  This is the value that you got when you performed the lab.  

The formula for determining the percent error is as follows:

O – A      times 100 %
    A          
Please note the following:

1. The value calculated by O – A can be a negative value.  In fact, in chemistry, it is more likely to have a negative percent error than a positive percent error.

2. Make sure that you don’t reverse O and A.

3. Multiplying by 100 % is the same as moving the decimal point over 2 places.
Example of a percent error calculation.
1. When determining the density of mercury, the student obtained a value of 12.8 g/ml.  When the student looked up the Actual value, they saw that it was 13.5 g/ml.   What was their percent error?

12.8 – 13.5   =   -.7_  = - .05185
          13.5

    13.5

That value is multiplied by 100% to give – 5.185 % error.

Complete the following percent error problems.   You must show all of your work for any credit.

1. If the mass of product obtained in a student’s lab was .456 grams and they were supposed to 
get .765 grams, what is the percent error ?
2. The final pressure reading a student got in their lab was 2.45 atm.   The ACTUAL value was 2.35 atm.   What is the percent error ?
3. If the specific gravity reading was looked up to be 4.55 and when the lab was performed the value obtained was 4.00, what is the percent error ?

For this lab don’t forget to do a summary and attach your lab notes.

