Science 1 - The Scientific Method Lab


Please do not write on these directions

PURPOSE:    


1) Determine the role of the hypothesis in the scientific method.

2)
Identify the role of experimentation in the scientific method.

3)
Gather information from an experiment, and use that information to draw a conclusion.

Materials: 
1 spot plate per group





.1M  HCl



1 bottle universal indicator/table



.1M  H2SO4


1 bottle unknown A





.1M  NaOH



1 bottle unknown B





.1M  KOH











.1M  HNO3










.1M Ca(OH)2










.1M CaCl2

Procedure:

Work in groups of two or  three. Your observations will involve color changes of the universal indicator. Indicators are chemicals which change color during certain  chemical reactions. It will be your job to determine what is causing the color change.

Part I. 

1)
Number the wells on your spot plate from 1 through 10. Add one drop of universal indicator to each of the ten wells. If there is a color change in any of the wells, the plate is contaminated. Wash it off and start again.

2)
Add one drop of unknown A to well #1. What happens?

3)
Add one drop of unknown B to well #2. What happens?

4)
Don’t add anything to well #3. Does it change color? What purpose does this well  serve?

Questions:

1)
Can you determine what caused the indicator to change color? Why or why not?

2)
What do you need in order to explain or better explain the cause of the color  change?

3)
What is a possible solution for a scientific problem called? ____________________________

Part II. In this part of the lab you will perform the same test but on chemicals whoose formulas are known to 

you. What purpose does this serve?

1)
For wells 4 - 7 add one drop of the appropriate chemical (listed below). Record the results in the chart below.

Well #        Chemical added              Result                 

  # 4

       
HCl

  # 5


KOH

  # 6


H2SO4
  # 7


NaOH

2)
Now that you have gathered more information you should be ready to offer a possible explanation (hypothesis) for the color changes. Write your hypothesis in the space below.

Part III. A good hypothesis should interpret or explain observed facts, but it should also be able to predict results. You will use your hypothesis to predict what will happen when you add the chemicals listed below to universal indicator.

1)
Predict what will happen to the following chemicals.



Chemical

Predicted result


Explain your prediction


 HNO3


______________________
______________________


 Ca(OH)2

______________________
______________________


 CaCl2


______________________
______________________

2)
Test the chemicals listed above by adding them to universal indicator. Record the actual result in the table below.

Well #        Chemical added                               Result                 

  # 8


HNO3


___________________

  # 9


Ca(OH)2

___________________

  # 10


 CaCl2


___________________

3)
Did your predictions match your results? ______ If not modify your hypothesis to take into account your new results. Write your new hypothesis below.

LAB: SCIENTIFIC METHOD REVIEW QUESTIONS

1)
What is the difference between a fact and a hypothesis?

2)
What two functions did experimentation serve in the solution of this problem?

3)
Define what is meant by a “controlled experiment” . Why is a control needed in an experiment?

4)
What two things is the scientific method based on?

5)
Based on your observations and hypothesis, what must unknown A contain? What must unknown B contain?

6)
What would happen to the color of universal indicator if you added a chemical with the formula HOH ? Justify your answer.

