BEYOND FAIR TESTING:  MYSTERY POWDERS
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Keys can be used for identifying chemicals, but what are the features of a good quality key? If you were asked to make up a key, how would you decide what questions to ask and what order to put them in?

Try out two different keys and decide which one is best.

Two different keys are given below. Some questions are the same in both keys, but they are placed in a different order. 
Work in a small group. Divide your group into two halves:

One half uses Key 1 to identify chemicals P, Q, R and S and fills in the table of results for key 1. 
The other half uses Key 2 to identify chemicals P, Q, R and S and fills in the table of results for key 2.
Both half-groups need the sheet ‘Tests for chemicals’, which describes tests A to G. 

SAFETY 
Wear eye protection when handling chemicals and carrying out these tests.

When both ‘half-groups’ have identified P, Q, R and S, work together as a whole group to complete the table below and to answer the questions

	Chemical
	Steps needed to identify the chemical using Key 1
	Steps needed to identify the chemical using Key 2

	P
	
	

	Q
	
	

	R
	
	

	S
	
	


1.
Which key was better?

2.
Explain your answer to question 1.

Half group using Key 1:

Use Key 1 to identify ‘chemical P’. Start with the question at the top. To answer the question you will need to do test A (see ‘Tests for chemicals’ below). Record your question and the answer in the ‘Table of results for Key 1’. Follow the arrow on the key to the next question and test. Carry out the test and record your answer to the question. Keep going until you have identified chemical P. 
Next, move on to chemical Q and use the key to identify this. 
Repeat with chemical R and then S.


Table of results for Key 1

	Chemical P  

Question
	Answer (Yes or No)

	Is it white?
	

	
	

	
	

	
	

	
	

	
	


What is the name of the chemical? 
	Chemical Q  

Question
	Answer (Yes or No)

	Is it white?
	

	
	

	
	

	
	

	
	

	
	


What is the name of the chemical? 

	Chemical R

Question
	Answer (Yes or No)

	Is it white?
	

	
	

	
	

	
	

	
	

	
	


What is the name of the chemical?
	Chemical S

Question
	Answer (Yes or No)

	Is it white?
	

	
	

	
	

	
	

	
	

	
	


What is the name of the chemical? 

Half group using Key 2:

Use Key 2 to identify ‘chemical P’. Start with the question at the top. To answer the question you will need to do test G (see ‘Tests for chemicals’). Record your question and the answer in the ‘Table of results for Key 2’. Follow the arrow on the key to the next question and test. Carry out the test and record your answer to the question. Keep going until you have identified chemical P. 
Next, move on to chemical Q and use the key to identify this. 
Repeat with chemical R and then S. 















Table of results for Key 2

	Chemical P  

Question
	Answer (Yes or No)

	Is it attracted to a magnet?
	

	
	

	
	

	
	

	
	

	
	


What is the name of the chemical?
	Chemical Q  

Question
	Answer (Yes or No)

	Is it attracted to a magnet?
	

	
	

	
	

	
	

	
	

	
	


What is the name of the chemical?
	Chemical R

Question
	Answer (Yes or No)

	Is it attracted to a magnet?
	

	
	

	
	

	
	

	
	

	
	


What is the name of the chemical? 
	Chemical S

Question
	Answer (Yes or No)

	Is it attracted to a magnet?
	

	
	

	
	

	
	

	
	

	
	


What is the name of the chemical? 

Tests for chemicals
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ACTIVITY 3.2:  EVALUATING KEYS





Test B: Does it dissolve in water?


Fill a small beaker to a depth of about 2cm with cold water.  Add about half a spatula full of the chemical to the water. Stir with a glass stirring rod for a few minutes or until it dissolves.





Test A


Look at the sample and notice its colour.
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ACTIVITY 3.2:  EVALUATING KEYS
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ACTIVITY 3.2:  EVALUATING KEYS





Is it white? (Test A)





Does it form bubbles with dilute hydrochloric acid? (Test C)





Potassium Carbonate





Lead


Nitrate





Magnesium Carbonate





Magnesium Oxide





Does it conduct electricity?


(Test D)





Does it dissolve in water?


(Test B)





Does it dissolve in water?


(Test B)





Does it burn with a white flame?


(Test E)





Is it blue?


(Test A)





Magnesium





Iron





Copper Chloride





Iodine
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Key 1
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Nitrate





Magnesium Carbonate





Magnesium Oxide
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Is it attracted to a magnet?


(Test G)





Does it form bubbles with dilute hydrochloric acid? (Test C)





Y





N





Y





N





Does it conduct electricity?


(Test D)





Potassium Carbonate





Is it blue?


(Test A)





Y





N





Does it dissolve in water?


(Test B)





Does it form bubbles with dilute hydrochloric acid? (Test C)





Y
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Does it form a purple gas when heated?


(Test F)





Key 2





Test C: Does it form bubbles with dilute hydrochloric acid?


Fill a small beaker to a depth of about 2cm with dilute hydrochloric acid. Add about half a spatula full of the chemical to the acid. Note whether bubbles of a gas are produced.





Test D: Does it conduct electricity?


Make up a simple circuit including a light bulb. Test that it is working. Now place a small piece of the solid in the circuit and see whether the bulb lights.








Test E: Does it burn with a white flame?


Either by using tongs or by placing a small amount of the solid on a deflagrating spoon, heat the solid in a roaring Bunsen flame. Note whether it burns and the colour of the flame.





Safety: Magnesium burns with a bright white flame. If there is a white flame, DO NOT STARE at it: the bright light can damage your eyes.








Test F: Does it form a purple gas when heated?


Place a very small amount (no more than the size of a grain of rice) of the solid in a test-tube. Heat gently to start with. If nothing happens, heat more strongly. If a purple gas is formed, stop heating and place the test-tube in a test-tube rack to cool.





Safety: The purple gas is poisonous, so avoid breathing it in. 








Test G: Is it attracted to a magnet?


Place a magnet close to the solid. Note whether the solid is attracted.
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