Honors Chemistry — Choice Board Assignment
The Contaminated Kitchen: A Matter Portfolio
Area 1: Must Do — Option B   
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	MUST DO



The Scenario
A catering company sent a "Quality Control" bin with nine everyday food products to your lab: a bottle of filtered drinking water, a fresh egg, a bag of granulated sugar, a carton of milk, a jar with olive oil over vinegar (dressing that separates), a tin of "pure" orange juice with pulp, an unopened sparkling water, a stick of butter, and a rusty steel wool pad that was used to scrub a pot.
The company is being sued after a customer claimed their steak "turned to water." Your job: classify every item, identify the pure substances, verify whether any item is contaminated, explain which cooking/kitchen observations are physical vs. chemical changes, and recommend how to separate AND how to PROVE each mixture is pure before serving it.

Part 1 — Classify the Pantry   (Targets SC.912.P.8.1 T1, SC.912.L.18.12 T1)
Use the Matter Map to classify each of the nine items as pure substance (element/compound) or mixture (solution/colloid/suspension/heterogeneous blend). Justify the mixtures using uniformity, Tyndall effect, and settling behavior — note milk is a classic colloid and orange juice with pulp is a suspension.
	Item
	Classification
	Justification

	Filtered drinking water
	
	

	Fresh egg (contents)
	
	

	Granulated sugar
	
	

	Milk
	
	

	Oil-and-vinegar dressing 
	
	

	Orange juice with pulp
	
	

	Unopened sparkling water
	
	

	Butter
	
	

	Steel wool pad
	
	



Part 2 — Verify the "Pure" Claims   (Target SC.912.P.8.1 T2)
The company labels sugar, butter, drinking water, and the steel wool as "pure." For each, state the test that would VERIFY purity (constant density, sharp melting/boiling point, no Tyndall beam, uniform appearance) and state the result you would expect if the product were actually contaminated. The steel wool is mostly iron — how could you confirm it is not a mixture?
	Claimed pure item
	Verification test
	Expected result if truly pure
	Expected result if contaminated

	Sugar
	
	
	

	Butter
	
	
	

	Drinking water
	
	
	

	Steel wool (iron)
	
	
	



Part 3 — Kitchen Physics vs. Chemistry   (Targets SC.912.P.8.2 T1, T2, T3)
During the visit, the kitchen staff described these events. Classify each as physical or chemical (property or change) and justify at the particle level.
	Kitchen event
	Physical / chemical (property or change)
	Particle-level justification

	Butter melts in a hot pan
	
	

	Sugar dissolves in water
	
	

	The steel wool rusts while wet
	
	

	Egg whites turn white and solid when cooked
	
	

	Olive oil and vinegar separate after sitting
	
	

	Sparkling water fizzes when opened
	
	



Part 4 — Separate & Prove   (Targets SC.912.P.8.1 T3, SC.912.L.18.12 T2)
Recommend a separation technique for each mixture in Part 1, name the physical property exploited, and then describe ONE test that proves the separated component is now pure.
	Mixture
	Technique
	Property exploited
	Proof-of-purity test

	Oil-and-vinegar dressing
	
	
	

	Orange juice with pulp
	
	
	

	Sparkling water
	
	
	

	Milk (separate the colloid)
	
	
	


Part 5 — CER: "The Steak Turned to Water"   (SC.912.P.8.2 T3, SC.912.L.18.12 T1)
A customer claimed her steak "turned to water," so the company must respond. Use your classifications and the physical/chemical change rules to explain what actually happened to the steak’s juices (a suspension/colloid of proteins and fats in water). Write a CER the company can print: state what the "water" really is, cite the evidence, and reason from particles about why it is NOT a chemical change.

