MYP 10 Chemistry

Experimental Reports



Planning an experiment (Planning A and B)
The first stage is to decide on what it is that you would like to investigate. The aim of the experiment must be stated clearly. 

· Bad Example: To investigate a variable in the reaction between an acid and a base.

· Good Example: To investigate the energy released during neutralisation reactions

· Better still: To investigate how the energy released during neutralisation depends on the type of acid used

In your plan you should attempt to control all of the variables except the measured variable. Once you are sure about the variables you should select suitable apparatus and plan the method which should eventually provide you with enough information to allow you to draw conclusions and if possible arrive at a mathematical relationship between the variables under investigation. (A common fault here is the lack of results. Experiments should be repeated until you are sure that the results are reliable)
Hypothesis

What you think will happen giving a theoretical basis behind your reasoning AND/OR the theory behind your proposed experiment which you believe will be able to provide the data necessary to answer the aim.

Method

This should be written in such a way that the experiment is repeatable by somebody else in an identical manner. If you do not believe that somebody else could carry out an identical experiment following your instructions then your method is inadequate. All good methods include a two dimensional diagram of the apparatus used in its assembled form correctly labelled.

Data recording and processing
1. Data recording

ALL readings taken no-matter how trivial you think they are MUST be recorded. If you measure the level of a burette to the 0cm3 mark then this should be recorded. The data should be tabulated for easy inspection and all types of reading (mass, time, volume etc.) must include an error. This may appear in the heading of the table for example so as not to make your data unreadable.

Example:

	Mass /g ( ± 0,005)
	Time / s ( ± 0,5)
	Burette reading /cm3 ( ± 0,05)

	
	
	


Do not forget that if you then take the difference between two readings (on a burette for example) then the total error is the sum of the two reading errors.

2. Data Processing 


This also appears in the results and shows how you process the data to give more meaningful and useful information. If you have performed a calculation using the data then you must also perform an error assessment using the stated errors in your recorded data. 
Absolute and percentage errors


It is difficult to deal with absolute (the actual) errors when using calculations – a far better method is to use the percentage error in each stage and to sum them to give a final percentage error. This can then be reconverted into an absolute margin of error in the final result.

Example

Experimental analysis of an unknown acid by titration against a standard base (0,102M).
	Volume of acid /cm3 ( ± 0,04)
	Initial burette reading  (± 0,05)
	Final burette reading (± 0,05)
	Titre /cm3 

(± 0,1)

	25
	0
	23,5
	23,5

	25
	0
	23,4
	23,4

	25
	0
	23,4
	23,4


Treatment of results (Data processing)
It is important to pay attention to presentation of the treatment and the final answer. It should be clearly set out and easy to follow. The final answer(s) should be obvious along with the error assessment.

Calculation

Moles of acid = moles of base

Average titre (taken from experiments 2 and 3)  = 23,4 cm3 (concordant results)

Moles of base = 0,102 x 0,0234 = 0,00239 moles
Molarity of acid = moles of acid / volume of acid  = 0,00239    = 0,0955 M







  0,025

Error assessment:

Using the equation: 
 Ma x Va = Mb x Vb

Then :


  Ma  =   Mb x Vb




       Va

% error in Vb = 0,1 x 100
=    0,43%



        23,5

% error in Va = 0,04 x 100
=    0,16%



         25

Total percentage error = 0,43 + 0,16 = 0,59%
Therefore the Molarity of the unknown acid = 0,0955 ± 0,0006 M
