Key Words for Investigations

Aim   What you are trying to find out.  This is the question you will answer during the investigation.  It may start “To find .....”

Independent Variable   What you will change as you do the investigation.  This is the ONE variable you choose to change.  It is sometimes called the Manipulated Variable or Experimental Variable.

Dependent Variable   The variable that changes in response to your changes to the independent variable.  It is sometimes called the Responding Variable.

Controlled Variables   All those things that must be kept the same during the investigation to produce a valid, fair test.

Hypothesis   A tentative idea, based on observation that be supported or refuted by experiment.  A good hypothesis indicates what variable you are changing and what the effect will be.

Method   What you are going to do.  It is set out as a series of sequentially numbered steps explaining in some detail your experiment plan.  A good method will state how the controlled variables are controlled.

Materials   A list and/or a labelled diagram of the equipment and materials needed.

Prediction   What you think will be happen during the investigation.  It could be written as an “If … then …” statement.

Results/Observations   What you observe or measured during the investigation (involving all senses).  They may be shown as a results table, diagrams or written records.

Analysis   Often involves the interpretation of a graph.  Analysis is a comment on what your observations/data show; what patterns, trends and relationships do you find in your observations/data.  

Conclusion   What has this investigation told you about your aim or hypothesis.  This is the answer to the question posed by your aim.

Evaluation   How would you improve this investigation to make it a more valid and reliable test.  
Reliability   confidence gained from repetition and having a suitable sample size.
Validity   is the fairness that comes from having all the variables (except the independent variable) controlled.

Experimental Control is a comparison experiment to evaluate the effect of the independent variable.
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Investigations

REACTION RATES
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AIMS:- 

1. To gain understanding on some factors affecting reaction rates.

2. To gain some idea as to what a chemical engineer might have to consider when designing a series of reactions for a production facility.

BACKGROUND:-

A chemical engineer has to think about certain things when designing a series of chemical reactions for a chemical production facility. 


eg
(a) Refining and separate an ore into it’s constituent elements.




(b) production of the various types of plastics.




(c) production of a fertilizer.

For example, a metal refining process might involve 3 reaction steps.  Each step needs to occur at a rate or speed that provides the next step with enough chemicals for the next reaction to occur at its required rate or speed.  If there is some ‘bottleneck’ (slowed reaction) at one step, then the other steps following it will have limited reactants for their reactions and thus they will be slowed as well. Slowed reactions mean that there will be less produced, possible dangers and possible contamination, all of which ultimately leading to lost profits.

e.g. STARTING REACTANTS ( reaction A ( reaction B ( reaction C( END PRODUCTS 
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In the above example, reaction C is limited by reaction B.  The rate or speed of reactions A and/or B will need to be adjusted in such a way that all 3 reaction run at an efficient rate.

A chemical engineer will use their chemical knowledge about the reactions and be able to arrange the reactants and equipment in such a way that there are no such problems.

The rate or speed at which a reaction occurs depends on a number of variables. Some of these (Independent Variables) are;

1. The nature or type of the reactants. eg solutions

2. The size of the particles of solid/s.

3. Whether a catalyst is used in the reaction.

4. The temperature of the reacting materials

5. Concentration of the reactants

Your tasks are:

1.  Used the supplied data to write a report for another student’s investigation on the effect of 

     temperature on the rate of reaction.

2.  To fully plan and carry out an investigation from the planning stage through to the final 
     conclusion on the effect of solution concentration on the rate of a reaction.

A Scientific Report should include; 

1. A Title and Date.

2. The Independent Variable and Dependent Variable

3. The Hypothesis being tested.

4. Materials and equipment.

5. Method.

6. Results/Observations.

7. Analysis of results.

8. Conclusion.

9. Evaluation of the experiment.

Task 1

Use the attached sheet “Notes for Chemistry Investigation” to complete a Scientific Report on the student’s experiment.

Task 2

Plan and carry out an investigation from the planning stage through to the final conclusion on the effect of solution concentration on the rate or speed of a reaction.

The reaction to be used is the same as in the student’s Investigation.

A. Groups of 2 or 3 individuals only.

B. Use proper scientific method/s that increase your confidence in your results.

C. Minimize the use of materials – reduce you wastage/recycle if possible.

D. Safety procedures at all times! (Safety Glasses, no sitting at the lab desks - stand when reactions are occurring, observe the reaction as they are occurring, are aware of the cut off buttons/eye wash/fire extinguisher positions in and around the room, inform your teacher of any problems/potential problems, wash-up/clean up any spillages, clean up at the end of the reactions.)
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