Honors Chemistry — Choice Board Assignment
Matter Map Detectives: Classify, Identify & Separate
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The Scenario
You are a chemist at an environmental testing lab. A sealed evidence kit just arrived with eight unlabeled samples identified only as "Sample 1" through "Sample 8." Nobody told you what they are. Your job is to classify each one using the Matter Map decision tree from Lesson 1: first decide if it is a PURE SUBSTANCE or a MIXTURE, then determine if a pure substance is an ELEMENT or a COMPOUND, and if a mixture is a SOLUTION, COLLOID, or SUSPENSION. Use ONLY the observable evidence below: uniformity, Tyndall effect, settling, density, and boiling point.
You then must identify the pure substances using their characteristic physical properties, judge whether anything has been contaminated (mixed), separate every mixture you find, and decide, for a set of observations taken while sampling, whether each was a PHYSICAL or a CHEMICAL change. Read the data carefully, as some samples can be tricky to classify.

Part 1 — Classify the Samples   (Targets SC.912.P.8.1 T1, SC.912.L.18.12 T1)
Use the decision tree from the reading guide. Q1 asks: Is the sample uniform (one phase)? If YES it may be a pure substance OR a homogeneous mixture — test further with the Tyndall test and settling. If NO, it is a heterogeneous mixture (suspension or a heterogeneous colloid-like blend). A solution scatters no light and never settles; a colloid shows a Tyndall beam and never settles; a suspension settles on standing.

	Sample
	Field Notes
	Uniform?
	Tyndall?
	Settles?
	Classification

	Sample 1
	Clear liquid that looks identical throughout; scatters a flashlight beam faintly; never settles
	Yes
	Yes (weak)
	No
	

	Sample 2
	White powder; melts sharply at 801 °C; completely disappears in water
	Yes
	No
	No
	

	Sample 3
	Greasy orange liquid with clear droplets floating on top; separates when left alone
	No
	No
	Yes
	

	Sample 4
	Clean, shiny metal strip that conducts electricity; density 8.96 g/cm³
	Yes
	No
	No
	

	Sample 5
	Murky brown liquid with visible gray particles; particles slowly sink to the bottom
	No
	No
	Yes
	

	Sample 6
	Clear liquid; scatters a flashlight beam strongly; does not settle for days
	Yes
	Yes (strong)
	No
	

	Sample 7
	Fizzy liquid; bubbles are large and leave quickly; otherwise looks clear and uniform
	No
	No
	No
	

	Sample 8
	Clear, colorless liquid with a sharp smell; boils exactly at 100 °C
	Yes
	No
	No
	



Sample 4 turned out to be important: after heating, its mass never changed, and it could not be broken down by ANY physical method. Several chemists argued it might be a mixture. Decide in Part 5.
Part 2 — Identify & Judge Purity   (Target SC.912.P.8.1 T2)
Characteristic physical properties never change with sample size, so they identify a pure substance. Use the reference table below. For each pure substance you identified in Part 1, name it and state the evidence; then judge whether its measured density/boiling point matches the pure value or shows contamination.
	Substance
	Density
	Boiling point
	Notes

	Pure water
	1.00 g/cm³
	100 °C
	General-purpose solvent

	Table salt (sodium chloride)
	2.17 g/cm³
	1413 °C (melts 801 °C)
	Ionic compound

	Copper metal
	8.96 g/cm³
	2562 °C
	Conducts electricity

	Ethanol
	0.789 g/cm³
	78.4 °C
	Volatile liquid

	Iron filings
	7.87 g/cm³
	2862 °C
	Attracted to a magnet



For each sample you classified as a pure substance, write: identity, the property/properties you used, and a verdict of "pure" or "contaminated" with your reasoning.

Part 3 — Physical or Chemical?   (Targets SC.912.P.8.2 T1, T2, T3)
While sampling, your field team recorded the observations below. Classify each observation as a PHYSICAL property, CHEMICAL property, PHYSICAL change, or CHEMICAL change, and justify each classification at the particle level (are atoms recombined, or do particles only rearrange/separate/change state?).

	Observation
	Classification
	Particle-level justification

	Sample 8 boils at exactly 100 °C at standard pressure
	
	

	Sample 4 turns black and forms a green coating when left in moist air
	
	

	Table salt (Sample 2) dissolves completely in water
	
	

	Ethanol has a sharp smell and evaporates quickly
	
	

	Iron filings rust when splashed with salt water
	
	

	Butter melts when the lab warms up
	
	



Part 4 — Separate & Explain   (Targets SC.912.P.8.1 T3, SC.912.L.18.12 T2)
Name the separation technique (filtration, evaporation, distillation, chromatography, decanting, sieving) that would best take apart EACH mixture you found in Part 1, and state the physical property difference the technique exploits. A technique is only correct if it does not change the identity of any component.
	Mixture
	Separation technique
	Physical property exploited
	Why components keep their identity

	Sample 3
	
	
	

	Sample 5
	
	
	

	Sample 7
	
	
	

	Example: salt dissolved in water
	Evaporation / distillation
	Difference in boiling point; salt is a non-volatile solid
	Salt and water are only physically separated — no new substance forms



Part 5 — CER: The Case of Sample 4   (Targets SC.912.P.8.1 T1, T2, SC.912.P.8.2 T3)
One chemist insists Sample 4 (the shiny metal strip) could be a mixture because "metals are alloys." Use the evidence (fixed density 8.96 g/cm³, no change on heating, sharp melting behavior, electrical conductivity) to defend ONE consistent classification (element vs. mixture/alloy). Write a Claim-Evidence-Reasoning paragraph and then respond to the strongest argument FOR the opposite classification.



