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	Identifying an unknown white powder

	Student Name
	

	Year Level
	Year 11
	Handout Date (Week beginning)
	NA

	Class
	CHM111A, CHM111B
	Interim Check Date
	NA

	Teachers
	Mr Gillis, Mr Turner
	Rough Draft Due
	NA

	Unit Name
	What’s the Matter??
	Due Date
	NA


	Task
	Preparation (practice) for Extended Experimental Investigation (unknown metals)

	Specific Assessment requirements
	Literacy

High
	Numeracy

Medium
	ICTs

Medium
	Other




This task is NOT an assessment item and will not be graded. 

Therefore the “marking criteria” shown below will NOT apply to this task. 

The “marking criteria” below are those used to grade your assessment item (starting week 4)    this term.

These criteria should be used as a GUIDE in completing the practical and writing components of this task.
	CRITERIA

ASSESSED
	STANDARD

	
	A
	B
	C
	D
	E

	Knowledge and Conceptual Understanding
	KCU 
	Has demonstrated a complex understanding linking the concepts of metal definition, metal properties and metal use which underpin research task.
	Has demonstrated an understanding linking the concepts of metal definition, metal properties and metal use which underpin research task.
	Has demonstrated a knowledge of concepts of metal definition, metal properties and metal use which underpin research task.
	Has statements related to metal definition, metal properties and metal use.
	Has introduction to task which has several isolated facts.

	Investigative Processes
	IP 
	Has formulated a justified hypothesis, based on appropriate and measurable Physical & Chemical properties which informs effective design of investigation
	Has formulated a justified hypothesis, based on appropriate and measurable Physical & Chemical properties which informs design of investigation
	Has formulated a hypothesis based on Physical & Chemical properties which inform design of investigation
	Measurable Physical & Chemical properties inform the design of investigation
	The experiments as described are inappropriate or irrelevant to question  posed

	
	IP 
	
	Assessment of risk, safe selection of equipment to gather record and process valid data.
	Assessment of risk, safe selection of equipment to gather and record data.
	Safe use of equipment to gather and record data.
	Safe directed use of equipment to gather data.

	
	IP 
	Demonstrated systematic analysis of primary data to identify relationships, errors and anomalies
	Demonstrated analysis of primary data to identify patterns, errors and anomalies
	Demonstrated analysis of primary data to identify obvious patterns, errors and anomalies
	Identified obvious patterns and errors
	Recording of data

	Evaluating and Concluding
	E&C 
	Explored possible outcomes with justification of conclusions
	Explored possible outcomes with discussion of conclusions
	Outcomes identified with statements of reasoning 
	Outcomes identified with reasoning not readily apparent or complete, or contradictory reasoning
	Outcomes are identified

	
	E&C 
	Discriminating use and presentation of scientific data and ideas to make meaning accessible to intended audience
	Use and presentation of scientific data and ideas to make meaning accessible to intended audience
	Presentation of scientific data and ideas to make meaning accessible 
	Presentation of scientific data and ideas is apparent
	Meaning often inaccessible

	Overall Grade
	
	TEACHER COMMENT:


INTRODUCTION TO TASK
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We use matter and materials every day without really giving them a lot of thought – they are simply so useful to us that we take them for granted entirely. For example, imagine you are handed an unknown object and asked if it was made from wood, plastic, metal, or glass. Not hard!!!! These four materials (wood, plastic, metal glass) have very different properties which we all know – in fact we all know them so well that we sometimes have trouble explaining what they are. 

The differences between some materials are not always so great as in the case above. As Chemists you may study materials that are unknown or newly created and their identity or differences may not be obvious. In such cases it is up to the chemist to make very careful measurements of the Physical and Chemical properties of materials in order to identify them.

TASK
In this investigation you will be given five white powders – marked 1, 2, 3, 4 and 5. They will appear similar. Never the less there are small differences in their properties that make each of them different to the others. A list of possible identities of the powders is given in the table below.
This investigation requires you to identify the unknown powders and providing a justification for your decisions. Ultimately your investigation will be judged on your ability to conduct appropriate experiments and critically evaluate the data you obtain. 

GOALS AND TIMELINE

Let’s break the investigation into a few key goals:

· How can you tell the difference between the powders? 

· Plan experiments. What is the best way to measure each of the properties? What variables will you need to control in each experiment. What sort of results are you looking for? What equipment will you need? 
· Conduct experiments. Carefully record the data in an organised and clear manner. 

· Critically evaluate your data. Reflect on what results you expected to get in your experiments and make judgements about the accuracy and validity of your data. Look for patterns that are useful – remember that your data will fall into two broad categories – absolute (data that accurately indicate the property of a substance/powder) and relative (data that compares the properties of the substances/powders). Start using data to assign names to the unknown powders and identify and explain any data that appears anomalous. Do you need to repeat any experiments? (homework)

· Write an analysis for your investigation – outlining the identities of the powders (with justification0 and an explanation of errors (with justification) 
Table 1: White powders which may be used in this experiment
	FORMULA
	NAME
	USE

	NaCl
	sodium chloride
	Table salt

	NaHCO3
	sodium bicarbonate
	Baking soda

	C12H22O11
	sucrose
	Table sugar

	C6H12O6
	glucose
	Sweetener

	CaSO4
	calcium sulphate
	Plaster of Paris

	(C6H12O6)n
	Corn starch
	Thickener

	MgSO4·7H2O
	magnesium sulphate (hydrated)
	Epsom Salts

	CaCO3
	calcium carbonate
	Chalks, antacids

	Na2CO3
	sodium carbonate
	Washing soda


Tests You Will Perform: 
Water Solubility 

To test water solubility, , and about 5 mL of water, stopper and shake the test tube.  Even if the solid does not completely dissolve, decide if it is soluble or insoluble. 

Reaction with Vinegar 

Add a pea-sized sample of each powder to a test tube. Add several drops of vinegar and observe for a gas being emitted.
pH Test

Use Universal indicator to test the pH of the solutions.  Add a few drops of universal indicator to the test tubes in which the samples proved to be water-soluble.  Record any colour as this will indicate the pH of the solution.  

Iodine (I2) Test 

Put a pea-sized amount of powder in a test tube.  Add two drops of tincture of iodine (a solution of iodine dissolved in alcohol) to the test tube, add a few drops of water, and mix the contents.  Record your observations. 

Reaction with Sodium Hydroxide (NaOH) 

Add a pea-sized amount of powder to a test tube, add about 5 mL of water, stopper and shake the test tube (to dissolve the powder).  Add about 20 drops of 0.2M NaOH to the solution, and record your observations. 

Copper(II) Reduction 

Place a pea-sized amount of powder you suspect to be glucose into a test tube and add about 5 mL of water.  Add a few drops of Benedict’s Reagent and place the test tube in a boiling water bath for about 5 minutes.  Record your observations. 

Conductivity Test 

Dissolve a pea-sized amount of powder that you wish to test in about 20 mL of deionized water in a 50 mL beaker.  Use the conductivity apparatus provided to test the solutions.  Record your observations. 

Use the description of the test above to complete the table below.
	Test Desrcription
	Is it a test of a Physical or Chemical property?
	Is the test destructive? (sample is not recoverable)

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


Tip: Prepare a rubric of properties for the possible substances

	FORMULA
	Tests

	
	Water solubility
	Reaction with Vinegar
	pH test with Universal Indicator
	Iodine test
	Reaction with NaOH
	Copper reduction test
	Conductivity

	NaCl 

sodium chloride
	
	
	
	
	
	
	

	NaHCO3 

sodium bicarbonate
	
	
	
	
	
	
	

	C12H22O11 sucrose
	
	
	
	
	
	
	

	C6H12O6 glucose
	
	
	
	
	
	
	

	CaSO4 

calcium sulphate
	
	
	
	
	
	
	

	(C6H12O6)n Corn starch
	
	
	
	
	
	
	

	MgSO4·7H2O magnesium sulphate (hydrated)
	
	
	
	
	
	
	

	CaCO3 

calcium carbonate
	
	
	
	
	
	
	

	Na2CO3 

sodium carbonate
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