Tips for Investigative Skills Assessments
Analysing

The most likely analysing exercises are:

a)
an acid-alkali titration
b)
an enthalpy change
Don’t forget:

· Give all your answers to at least three significant figures (1 dp for mr answers)

· Make your working and terminology clear

· When determining errors:
· the calculation is error/reading x 100

· don’t forget to add them up
a)
acid-alkali titrations
Possible tasks could include:

-
finding the number of moles of water of crystallisation (see hw 1)

-
finding the concentration of an acid (see hw 2)

-
finding the relative molecular mass of an acid

Make sure you only include concordant titrations in your average titre value

Quote your average titre value to two decimal places
b)
enthalpy changes
Possible tasks could include:

· finding the enthalpy change of a displacement reaction (see hw 9)

· finding the enthalpy change of a neutralisation reaction (see hw 10)

· finding the enthalpy change of a solid dissolving in water

· finding the enthalpy change of combustion of an organic substance

Make sure you use q = mc∆T correctly

m = mass of solution (not mass of solid)

(in neutralisation reactions the mass of acid and alkali solutions must be added together)

c = 4.18

Make sure you divide by the right number of moles

If the numbers of moles of the two reactants are different, use the smaller number of moles (ie the reactant not in excess)

Evaluating
1.
Comment on the quality of the results

· Were the titre results concordant?

· Are the temperature readings all on a straight line?

If so, the quality of the results is good. If not, it is poor

· Can you identify any anomalous results? Remember you get anomalous results by rough titrations, or over-shooting the end-point

2.
Calculate the difference between the calculated value and the correct value and 

express this as a percentage of the correct value.

· Give the difference before you express it as a percentage

3.
Comment on value of the answer in (2)

Either:
the percentage difference is less than the apparatus error

Or:

the percentage difference is greater than the apparatus error

4.
Suggest how the accuracy of the experiment could be improved and explain how the change would improve accuracy.

· Read through the procedure and identify an incorrect procedure, such as

Not including washings when making up a solution or not weighing by difference or using a wet weighing bottle (this means that the mass used is less accurately known)

Not using the correct apparatus (this means that the quantity is not being measured accurately enough)

· In an enthalpy change, the biggest error is always heat loss. It can be minised by better lagging or by using a lid.

· Look at the percentage errors for the apparatus used. For the apparatus giving the largest error, suggest a way to make that measurement larger, such as

Using more concentrated solutions

Using larger volumes

Using larger masses

· If desperate, suggest repeating the experiment more times (this means anomalous results are averaged out)

